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FOREWORD

Special Publication 1 of the Department of Geology, University of
Kansas, has been made possible by generous financial support received
from the KENNETH A. SPENCER and DEAN A. McGEE Geology Funds,
established at the University of Kansas by these alumni of the Depart-
ment, and by two other donors whose interest in supporting scholarly
publications of the University of Kansas Press has led them to con-
tribute anonymously to establishing a revolving publications fund
which may be used for the production of special volumes by the Press
as the Chancellor of the University may direct. It is appropriate here
to acknowledge with deep appreciation the help of these friends.

We are fortunate in being able to offer as Special Publication 1 a
monograph that not only adds important new knowledge concerning
the geology of the Western Hemisphere—knowledge which has sig-
nificant bearing on studies of early Paleozoic sedimentary deposits in
all parts of the world—but that contains paleontological information
of outstanding value. This latter assures to HARRINGTON and LEANZA

attention on the part of students working on trilobites and investigating
problems of Ordovician faunal distribution and geologic history in
whatever continent they may be pursuing their studies. Also, the de-
scriptions and illustrations of Ordovician trilobites from Argentina
which are given in this volume, including 26 previously unknown gen-
era and 70 new species, will remain throughout unnumbered years
an indispensable source book, and thus permanence of its place in
scientific libraries is assured. Better understanding of numerous pre-
viously described genera of trilobites and relationship of family groups
is provided.

Publication of this volume is timely because it shortly precedes the
completion of typescript and illustrations for the part of the Treatise
on Invertebrate Paleontology concerned with trilobites. Indeed, avail-
ability of the report on Ordovician trilobites of Argentina is owing to
the fact that Dr. HARRINGTON as a member of the Department of
Geology faculty at the University of Kansas has been working on
organization of the Treatise volume on trilobites and the circumstance
that this Treatise is being published by the University of Kansas Press,
working jointly with the Geological Society of America. Advance in-
formation concerning new genera and families described in the HAR-

RINGTON & LEANZA monograph has been furnished to various specialists
who are contributing authors in charge of assigned divisions of trilobites
for the Treatise. Accordingly, without provision for Special Publication
1, the Treatise would have been less complete.

For the Department of Geology, University of Kansas,
RAYMOND C. MOORE





PREFACE
The present report on Ordovician formations of Argentina and their trilobite

faunas is the outgrowth of several seasons of field investigations mainly devoted
to the stratigraphy and paleontology of these rocks in northern and western Argen-
tina, arid it is a development from an ambitious project undertaken in 1942 to
make a comprehensive study of all discovered Ordovician fossils in this part of
South America. For two years laboratory and library work was carried on as
actively as possible, but then little progress was made until 1947, when through
the good offices of one of our friends, Ing. J. J. ZumNo, we were offered the
opportunity to study large collections of fossils being obtained by several field
parties working under his direction for the Argentine State Oil Fields (Yacimien-
tos Petroliferos Fiscales). These collections, coming from the provinces of Salta
and Jujuy, where richly fossiliferous Ordovician strata are extensively distributed,
were voluminous and characterized generally by excellence of the obtained fossils.
The privilege of working on this material could not be declined and so studies were
begun at once with enthusiasm. Soon, however, we discovered that the quantity
of collections was so large that investigation of the entire fauna would require
several years of full-time effort, which was more than we wished to undertake.
Consequently, a decision was made to restrict research mainly to an examination
of the trilobites. Even so, more than 30,000 specimens from Salta and Jujuy alone
were studied by us in the period from 1947 to 1951. As shown by the systematic
descriptions in the latter part of this report, the trilobite fauna is a large one.

For the trilobite specimens on which the study here recorded is based, we are
indebted to work done by many persons. Especially important are the collections
made by J. J. ZUNINO, already mentioned, and his associates, Drs. C. P. BÂEZ, L.
Cidivijo, E. T. MAURI, C. D. NEUMANN, D. A. NESOSSI, P. PASCUAL, A. Pozzo, A.
Russo, and E. VitoNI. In addition, studies were made of new collections made
independently by A. ANGELELLI, A. PLANELLAS, J. POSSIEL, F. VERYOORST, and
H. J. HARRINGTON & C. S. PETERSEN in Salta and Jujuy, by A. V. BORRELLO & P.
GARECCA, E. GARCIA, G. FURQUE, and H. J. HARRINGTON in Sall Juan, and by
J. C. TURNER and H. J. HARRINGTON in La Rioja. The old collections of G. BODEN-

BENDER, J. DANIEL, C. I. DE FERRARIIS, A. ERICHSEN, N. FARFÂN, A. FLOSSDORF,

J. FRENGUELLI, J. JACOWSKY, J. KAMINSKY, J. KEIDEL, J. LINARES, P. SGROSSO, and
A. STELZNER from different regions of northern and northwestern Argentina were
also re-examined.

As a result of these studies, 124 species of trilobites are here described, 70 of
which are new. In addition, 26 new genera and 2 new families are described. The
type specimens have been deposited in the collections of the Department of
Geology, University of Buenos Aires, Argentina.

The work, originally planned as a monographic description of the Ordovician
trilobites of Argentina, was essentially completed by 1951 but for several reasons
its publication was delayed. Thanks to Prof. RAYMOND C. MOORE, it is now offered
in the Publications of the Department of Geology of the University of Kansas.
Following Prof. MOORE ' S suggestion, a chapter on the Ordovician stratigraphy of
Argentina has been inserted, as most of the pertinent information is still un-
published. This has been prepared by the senior author, who is also responsible
for the discussion of the age and correlation of the faunas and the essay on environ-
ments of sedimentation during the progress of the Ordovician cycle in Argentina.
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ORDOVICIAN TRILOBITES
OF ARGENTINA

By HORACIO J. HARRINGTON AND ARMANDO F. LEANZA

ABSTRACT
The first part of this monograph deals with the stratigraphy of the Ordovician in Argentina.

After a summary account of the historical development of knowledge concerning the Ordovician
beds in northern, northwestern, and western Argentina, the most important sections are briefly de-
scribed. The faunal succession and correlation are then discussed and, lastly, a summary is given
concerning the inferred environments of sedimentation during progress of the Ordovician cycle in
the three main regions mentioned. The second part is devoted to descriptions of the trilobites, rang-
ing in age from Early Tremadocian to Caradocian. Of the 124 described species (119 named), 70
are new. In addition, 26 new genera and 2 new families (Hypermecaspididae, Hapalopleuridae) are
proposed. The new genera (with citation of their type species) are as follows:

New Genera of Ordovician Trilobites from Argentina

Machairagnostus (M. tmetus, n. sp.)
Hypermecaspis (H. inermis, n. sp.)
Remopleuridioides (R. preandinus, n. sp.)
Proetiella (Dalmanitina tellecheai Rusconr)
Keiddia (K. macrophthalma, n. sp.)
Ogygitella (O. matrons, n. sp.)
Notopeltis (Megalaspidella orthometopa (HARRING-

TON )

Dolerasaphus (D. !aryls, n. sp.)
Ogygiocarella (Asaphus debuchianus BRONGNIART)

Zuninaspis (Z. acuminata, n. sp)
Australopyge (A. acanthura, n. sp.)
Niobides (N. armatus, n. sp.)
Pseudohysterolenus (P. infidus, n. sp.)
Australoharpes (A. depressus, n. sp.)

Famatinolithus (F. flotteur, n. sp.)
Guandacolithus (G. furquei, n. sp.)
Hapcdopktow (H. clavata, n. sp.)
Rhadinopleura (R. eurycephala, n. sp.)
Araiopleura (A. reticzdata. n. sp.)
Pliomeroides (Protopliomerops defarrariisi H.kR -

R INGTON )

Colpocoryphoides (Pilekia trapezoidalis HARRING-

TON ) (=Pharostomina SDZUY, see p. 276)
Brackebuschia (B. acheila, n. sp.)
Bodenbenderia (B. longifrons, n. sp.)
Sphaerocare (S. globifrons, n. sp.)
Nannopeltis (Hysterolenus rnodestus HARRINGTON)

Deltacare (D. prosops, n. sp.)

ORDOVICIAN FORMATIONS OF ARGENTINA
By HORACIO J. HARRINGTON

Ordovician beds are exposed in 3 main
regions of Argentina, namely (1) the East-
ern Cordilleras and Subandine Ranges of
Salta and Jujuy in the north, (2) the Fama-
tina Range of La Rioja and its northern
continuation, the Cordillera de Narvaez in
Catamarca, in the northwest, and (3) the
Precordillera of La Rioja, San Juan and
Mendoza in the west (Fig. 1). In all these
regions the Ordovician attains great total
thickness and, with the exception of the
Famatina Range, also great regional exten-
sion. Hercynian disturbances in the Pre-
cordillera and Tertiary movements in all 3
regions have strongly disturbed the Ordovi-
cian beds, slicing them into discontinuous
bands, isolated among faults. The character

of the exposures and the inherent difficulty
of high-mountain geology, capped by the
trying task of establishing faunal successions
and facies faunas, have rendered laborious
the unraveling of the general stratigraphic
sequence of the Ordovician beds and its
correlation with European standards. It is
only of late that a satisfactory scheme can be
propounded, thanks mainly to the field
work of J. J. ZUNINO and his associates in
Salta and Jujuy, of G. FURQUE and A. BOR-

RELLO in the Precordillera, and of J. C. TUR-

NER in the Famatina Range.
The Ordovician system in Argentina ex-

tends from the lowermost Tremadocian to
what may be regarded as the equivalent of

1



2	 Ordovician Trilobites of Argentina

the uppermost Caradocian of Great Britain,
if not actually Ashgillian, the aggregate
thickness of beds attaining more than 6,600
m. As no complete sequence is to be found
anywhere, however, and as the Ordovician
beds displayed in each region are char-

acterized by particular features, it seems ad-
visable to describe separately the exposures
in each main area, succinctly giving the
basic information on those sections which
furnish the key to the general stratigraphic
succession and faunal sequence.

EASTERN CORDILLERAS AND SUBANDINE RANGES OF
NORTHERN ARGENTINA

HISTORICAL ACCOUNT
The first characteristic Ordovician fos-

sils found in the Eastern Cordilleras were
discovered by LORENTZ and HYERONIMUS
and described by KAYSER in 1876. The fos-
sils were collected in 3 northern Argentine
localities, namely "Salta," Nevado de Cas-
tillo, and Tilcuya, the last-named nowadays
lying within Bolivian territory. KAYSER,
however, not only did not consider the fos-
sils as Ordovician but originally referred
them to the Upper Cambrian. This applies
particularly to the Tilcuya faunule contain-
ing what he described as Olenus argentin us,
besides 2 species of Arionellus and some
little-diagnostic brachiopods.

A few years later, in 1880, FRECH de-
scribed some new fossils from one of KAY-
SER ' S original localities ("vicinity of Salta")
but on the strength of his identification of
Dalmania, FRECH suggested an "Upper
Silurian" [Silurian] age for the beds. In 1897
KAYSER published his second paper on the
Paleozoic fossils of the Andes. A new "Cam-
brian" faunule was described from Iruya,
northern Argentina, but as the genus Lio-
stracus was identified, KAYSER concluded
that the fossils were of Middle Cambrian
age. Moreover, accepting BROGGER ' S criti-
cisms regarding the generic assignment of
his Olenus argentinus, KAYSER suggested
that this species could be a southern repre-
sentative of Crepicephalus and that, there-
fore, the Tilcuya faunule should also be re-
garded as Middle Cambrian. We know now,
however, that both the Tilcuya and the Iruya
faunules are earliest Ordovician and that
"Olenus" argentinus belongs to the genus
Parabolina, while KAYSER ' S "Arionellus" is
referable to Angelina and his "Liostracus"
to Angelina and Beltella. In 1898 KAYSER
published his third and last paper on the
Andine fossils, describing further material

from "Portezuelo de Salta" and showing
that FRECH ' S "Da!mania" was truly a mem-
ber of the Asaphidae which he named
Thysanopyge. He was able to prove that the
beds were Ordovician instead of Silurian,
but he wrongly suggested a Llandeilian age
for these strata now known to be Arenigian.

Geological reconnaissance of the Eastern
Cordilleras began 50 years ago and the first
important results were published by KEIDEL
in 1907, showing that in northern Argentina
a "Cambro-Silurian" (i.e., Cambro-Ordovi-
cian) series is extensively developed, dis-
cordantly overlying strongly folded Protero-
zoic rocks. Our knowledge of the Ordovi-
cian sequence, however, progressed very
slowly with the excellent but localized work
of HAUSEN (1925, 1930), BEDER (1928), and
FERUCLIO (1931). Modern studies began in
1935 with KOBAYASHI ' S first paper on the
lower Paleozoic fossils of the Andine re-
gion, describing the first Kainella faunule
ever mentioned from South America. The
fossils, collected by KEIDEL many years be-
fore, were reported as obtained from a
locality named "Prairie Catamarca," but
were later shown to have been found in the
Angosto de Parcha, Quebrada del Toro re-
gion, Salta. The following year KOBAYASHI
described a Parabolinella faunule, also col-
lected by KEIDEL in the Quebrada de Huma-
huaca region, Jujuy, stating that the black
fossiliferous shales were probably of Late
Cambrian age. In 1937 he published a com-
prehensive restudy of he Ordovician shelly
faunas of South America, redescribing most
of the specimens originally studied by KAY-
SER, as well as those described by HOEK (in
STEINMANN & HOEK, 1912) from Bolivia.

The locality variously named "Salta," "vicinity of Salta,"
"Portezuclo dc Salta," and "Portezuelo" by KAYSER, FREESE,
and later authors, is the gap in the low range immediately
east of Salta city, now known as "Cerro San Bernardo"
from the hill rising directly north of the gap.
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He proved that practically the whole of the
Ordovician, from what may be regarded as
the equivalent of the Trernadocian of Great
Britain to Upper Caradocian and even Ash-
gillian, is represented between northern Ar-
gentina and central Bolivia, but his strati-
graphic conclusions, based almost solely on
paleontological considerations, were not al-
ways fortunate and need thorough revision.

In the same year HARRINGTON published
his first paper on Ordovician fossils of
Argentina, describing some Tremadocian
and Arenigian remains from different north-
ern localities and inserting a stratigraphic
table of the Cambrian and Ordovician suc-
cession, especially prepared by KEIDEL. The
following year a description of the Lower
Ordovician faunas of northern and north-
western Argentina was published by HAR-
RINGTON, attempting for the first time a gen-
eral correlation of the different fossiliferous
beds exposed in different localities. A sub-
stantial part of the fossils studied were col-
lected by C. I. C. DE FERRARIIS at PUrIlla-
marca and by J. DANIEL at Alfarcito in the
Quebrada de Humahuaca region, their field
investigations being published apart by these
geologists in 1940.

Between 1942 and 1943 additional fossils
from northern Argentina and conterminal
areas of southern Bolivia were described by
HARRINGTON & LEANZA. In 1943 a most im-
portant paper was published by KEIDEL on
the Ordovician beds of the Quebrada del
Toro region, in which he further elaborated
his stratigraphic scheme of 1937, character-
izing in some detail the 4 "series" or groups
into which he subdivided the Ordovician
sequence, namely the Cardonal, Saladillo,
Parcha and Incamayo "series," which he
considered as ranging from Lower Tre-
madocian to Llandeilian.

In 1943 SCHLAGINWEIT described the
Ordovician beds of the Sierra de Zapla,
Jujuy, this being the first mention of Ordo-
vician deposits in the Subandine Ranges.
Additional observations have been published
subsequently by ANGELELLI (1946), CECIONI

(1949), and NIENIEWSKI & WLEKLINSKI
(1950).

To conclude: since 1946 the Argentine
State Oil Department has been carrying out
extensive and highly accurate investigations
in northern Argentina under the direction of

J. J. ZUNINO, which have not yet been pub-
lished. The study of the trilobites collected
by ZUNINO and his associates forms the bulk
of the present monograph. The graptolites
have been studied by J. C. TURNER but, un-
fortunately, his outstanding work is still un-
published. Further investigations in the
graptolite faunas were independently car-
ried out by Loss (1948, 1949, 1950).

DISTRIBUTION

The Ordovician beds of northern Argen-
tina lie within a vast area of exposures ex-
tending between the Tunari range north of
Cochabamba in central Bolivia and the vi-
cinity of Salta city in northern Argentina,
for a total distance of about 700 km. Most
of the outcrops, forming long and narrow
subparallel bands, are found within the
Eastern Cordilleras but in southern Bolivia
and northern Argentina they extend farther
west into the Puna region. Little is known,
however, regarding the character and se-
quence of the Ordovician beds of the high
Puna. According to SGROSSO (1943) and
AHLFELD (1948) the ranges rising from the
high plateau west of La Quiaca and Abra-
pampa (Sierras de Cochinoca, Yoscaba, San
José, Rinconada, Quefjoal, and Coyaguaima)
are formed of a very thick series of mod-
erately folded Ordovician rocks. Farther
south, the dark pyritic slates exposed at
Incahuasi near Salar de Hombre Muerto are
also probably Ordovician. No beds of this
age are known west of the Argentine-
Chilean border.

Although the Ordovician formations par-
take of the complex Tertiary structure of
this region it can be stated, in a general way,
that when the exposures are followed along
the strike from south to north, younger and
younger beds are met with from northern
Argentina to central Bolivia. In northern
Argentina, Precambrian beds are extensively
developed, succeeded by Cambrian sedi-
mentites capped by Lower to Middle Ordo-
vician strata. In southern Bolivia the Pre-
cambrian rocks are no longer displayed.
Farther north, pari passu with the disap-
pearance of the Cambrian and Lower Ordo-
vician beds, higher and higher strata are met
with until finally, between Sucre and Cocha-
bamba in Bolivia, Middle and Upper Ordo-
vician sedimentites attain considerable de-
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velopment, almost to the exclusion of older
beds. This feature is directly related to the
general northern plunge of the Precambrian
basement and of its Lower Paleozoic cover.
South of Salta city the Precambrian base-
ment rises to great altitude forming the
northern Pampean Ranges, and the Paleo-
zoic cover disappears.

FORMATIONS

Only those sections having a direct bear-
ing on the problem of establishing the gen-
eral stratigraphic succession and the faunal
associations and sequence will be described
in the following pages.

AREA BETWEEN QUEBRADAS DE LAMPAZAR

AND INCAMAYO, SALTA

Forty km. northwest of Salta city the
Lower Ordovician beds are excellently ex-
posed in the Quebrada del Toro region. The
best sections are found a few kilometers
north of Torino railway station, between
Quebrada de Lampazar and Quebrada de
Incamayo, eastern tributaries of Quebrada
del Toro. The beds were briefly described
by KEIDEL in 1937 (in HARRINGTON, 1937)
and then, in far greater detail, again in
1943. Four successive lithological groups
were distinguished by KEIDEL and termed
(in ascending order) Cardonal, Saladillo,
Parcha, and Incamayo. The Cardonal group
was further subdivided into a lower (C 1 )
and an upper (C 2) part. Recent investiga-
tions by ZUNINO and his associates, together
with the study of the fossils by HARRINGTON
& LEANZA, have shown that the Incamayo
group, as defined by KEIDEL, is identical to
the Parcha, being a repetition of the latter
along a major strike fault. The remainder
of KEIDEL ' S divisions are well-defined forma-
tions and, therefore, his original names will
be maintained. The Cardonal formation,
however, will be restricted to KEIDEL ' S up-
per Cardonal or C2 beds, while the name
Lampazar formation will be introduced for
his lower Cardonal or C 1 beds.

The description of the section given be-
low is based mainly on KEIDEL ' S papers,
complemented by personal investigations
carried out by the author. Disregarding local
irregularities, due to differential tectonic
movements, one can briefly describe it as
follows:

Quebradas de Lam pazar and Incamayo

Section

ORDOVICIAN (uncapped)

ARENIGIAN

D. Parcha formation (KEnDEL, 1937)	 METERS

6. Thinly bedded, splintery dark green
shales, with interspersed thin layers of yel-
lowish-brown and violet-brown sandstones
and shales. Cone-in-cone structures abundant
in many levels, either as lenses or as crusts
covering ellipsoidal marly concretions flat-
tened along bedding planes, measuring up to
50 cm. in diameter, both shales and cone-in-
cone concretions highly fossiliferous, contain-
ing Thysanopyge argenfina, Kayseras  pis
brackebuschi, and Triarthrus parchaensis
throughout the sequence. Lower half of for-
mation bearing, in addition, Kayseraspis asa-
phelloides and Didymograptus sp. aff. D.
defierus. Upper half with Hypermecaspis in-
ermis, H. armata, Mega!aspis saltaensis,
Ogygiocaris araiorhachis, Araiopleura reticu-
lata, Raphiophorus? lamasi and Didymo-
graptus v-dcflexus   800

UPPER TREMADOCIAN

C. Saladillo formation (KEIDEL, 1937)

5. Thinly bedded, splintery dark
green , dark blue and black shales with inter-
spersed thin layers and irregular lenses of
massive, dark blue limestones and few inter-
calations of brownish calcareous sandstones.
Limestone lenses bearing Nanort his sp.,
Bucania cyrtoglypha, and abundant trilo-
bites: Trinodus? saltaensis, Orometopus pyri-
Irons, Apatokephalus serratus, Ceratoypge
forficuloides, Protopliomerops rossi, Paraboli-
nella triarthroides„4saphellus catamarcensis,
Notopeltis orthometopa and Bariliella cari-
nata   400

LOWER TREMADOCIAN

4. Thinly laminated, banded greenish-
gray, olive-gray and grayish-brown shaly
sandstones and sandy shales, with marly
clay-balls and interspersed irregular crusts
and lenses of cone-in-cone structures; bearing
Geragnostus nesossii, G. mauri, Ceratopyge
forficuloides, Dichelepyge past-na/i, Illaenop-
sis stenorhachis, Parabolino  psis mariana,
Saltas pis steinmanni, Parabolinella argentin-
ensis, Triarthrus shinetonensis, and Asaphel-
lus catatnarcensis   40

3. Greenish-gray to yellowish-gray
shaly sandstones, alternating with greenish-
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osto de La Quesera, 40 km. north of the
Lampazar-Incamayo area, and Cangrejil-
los, a little south of Salinas Grandes. In the
Angosto de La Quesera, the Lampazar
formation is missing and the Lower Ordo-
vician sequence begins with the Cardonal
formation, which, according to KEIDEL
(1943, p. 175), rests on Precambrian gran-

70 ite. A little north of the Angosto, the
Lampazar formation is once again devel-
oped and in Guayoc Chico on the Quebrada
Ojo de Agua, 5 km. north of La Quesera,
these beds contain Para bolina argentina.
Farther north, near Cangrejillos, the same
beds bear Parabolina argentina, Shumardia
erquensis, Angelina hyeronimi, and Gerag-
nostus tilcuyensis.

Probably the most interesting sediments
exposed in the Lampazar and La Quesera
areas are the glaciomarine conglomerates of
the lower part of the Saladillo formation.
KEIDEL'S (1943) detailed description of
these beds and his excellent illustrations of
polished and striated pebbles dispel all pos-
sible doubts regarding the true glacial origin
of the inclusions. The writer, who has in-
dependently studied these beds, wholly con-
curs with the ideas of his former teacher.

ALFARCITO AREA, JUJUY

About 3 km. east of Tilcara, in the Que-
brada de Humahuaca region, Jujuy, lies the
small high mountain longitudinal valley of
Alfarcito. Into this valley flow, from east to
west, several short and narrow gulches
which drain the western slope of the high
Sierra de Tilcara. These transverse que-
bradas, and particularly those of Huasa-
mayo, Rupasca, Casa Colorada, and San
Gregorio, afford good opportunity to ex-
amine the lower Paleozoic beds exposed
along the western flank of the Tilcara range.
Here only 600 ni. of Lower Ordovician
strata are displayed, but though the section
is small and incomplete, it is nevertheless
highly significant. The beds, uniformly dip-
ping to the west, were briefly described by
DANIEL in 1940. In recent years the sequence
has been carefully investigated by ZUNINO
and his associates, and the following account
is based on his observations (private com-
munication) and on the author's personal
examination of the area:

gray, somewhat calcareous, finely banded
shales, containing 6 intercalated layers of
glaciomarine conglomerates which are struc-
tureless, have a very sandy matrix calcareous
in places, and contain inclusions up to 1 m.
in diameter formed of quartzites, graywackes,
hornfels, and granite. The shales and sand-
stones yield Kainella meridionalis, Pseudo-
kainella lata, Parabolinopsis mariana, and
Asaphellus catamarcensis  

B. Cardonal formation (KE1DEL, 1937)

2. Fine-grained, grayish-white to light
yellowish-brown quartzitic sandstones, strati-
fied in thick beds alternating with thinly
laminated layers; bedding planes normally
coated with muscovite flakes; ripple marks
common; some beds packed with SO li thos
tubes, others cross-laminated, some with cal-
careous matrix grading into sandy limestones
weathering into dark brown, porous, very
friable sandstones. Quartzitic beds with in-
tercalated layers of ash- and lead-gray, green-
ish-gray and purplish sandy shales and silt-
stones, increasingly abundant toward top of
formation. These are thinly bedded, usually
showing alternating laminae of siltstones,
muscovitic sandy shales, and muscovitic fine-
grained sandstones; bedding planes irregular;
some silty-sandy layers displaying intrastratal
flowage of pillow type, others with abundant
Skolithos tubes. Fossils abundant near top
of formation: Obolus lampazarensis, Nan-
orthis saltensis, N. putilliformis, and, besides
these brachiopods, masses of fragmentary re-
mains of Hyolithus sp., Oxydiscus keideli,
and the trilobites Koinella meridionalis, K.
conica, Pseudokainella lata, Parabolino  psis
mariana, and Asaphellus catamarcensis  

A. Lam pazar formation

1. Finely banded dark gray to olive-
green shales with lighter siltstone stringers,
containing intercalated layers of dark green-
ish-gray, soft and friable shaly sandstones,
more or less regularly interspersed through-
out the whole sequence; fossils include
Ittjuyaspis keideli, Parabolina kobayashii, and
Parabolinella argentinensis  

150

100

Total, 1,560

Discordance

CAMBRIAN AT BASE

The beds just described are also exposed
farther upstream the Quebrada del Toro.
They have been investigated in some detail
along a stretch 40 km. long between Ang-
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Alfarcito Section

ORDOVICIAN (uncapped)

UPPER TREMADOCIAN

C. Rupasca shales	 METERS

3. Thinly laminated, fissile, dark gray
shales, locally micaceous and somewhat
sandy, with abundant intercalations of yel-
lowish-gray and greenish-gray shales and rare
interspersed thin sandstone layers; fossils,
Pseudokainella keideli, Illaenopsis steno-
rhachis, Acerocarina glaber, Triarthrus tetra-
gonalis, Parabolino psis mariana, Parabolinella
argentinensis, Plicatolina scalpta   80

LOWER TREMADOCIAN

B. Alfarcito limestones

2. Thickly bedded, sandy, gray lime-
stones with intercalated layers of brownish-
gray calcareous sandstones; fossils, Kainella
meridionalis, Pseudokainella lata, Paraboli-
nopsis mariana„4ngelina hyeronimi   260

A. Casa Colorada shales

1. Thinly bedded, fissile, yellowish-
green to greenish-yellow shales, with some
dark gray intercalations and few, thin, sandy
layers; fossils scarce, Parabolina argentina the
most abundant species   250

Total,	 590
Base not seen

CERRO SAN BERNARDO AREA, SALTA

Salta city is located directly along the
western foothill of a relatively low and nar-
row mountain ridge of general northern
trend, formed of Ordovician rocks. A little
southeast of the city, the ridge is deeply
incised by a low gap, variously called "El
Portezuelo," "Portezuelo de Salta," or "La
Portezuela," used as a natural roadway since
early colonial days. The part of the ridge
lying north of the gap and abruptly rising
from the eastern outskirts of the city is
known as Cerro San Bernardo. The Ordo-
vician beds uniformly dip toward the west-
northwest and a good section, 700 m. thick,
is exposed along the southern slope of the
Cerro San Bernardo. The following descrip-
tion is based on ZUNINO ' S investigations
(private communication) complemented by
the author's personal observations.

Cerro San Bern ado Section

ORDOVICIAN (uncapped)

ARENIGIAN

B. San Bernardo formation METERS
4. Thinly bedded, olive-green to yel-

lowish-green sandy shales with few inter-
calations of thin sandstone layers; fossils
relatively scarce: Thysanopyge argentina,
Ctenodonta sp., gastropods, ostracodes, and
Didymograptus v-def ?exits   120

3. Thinly bedded, greenish-gray to
yellowish-brown shaly sandstones with inter-
calated yellowish-green sandy shales. Sand-
stones usually showing ripple marks, huge
nil marks, sand waves, and Cruziana trails;
bedding planes of some layers literally cov-
ered with remains of Thysanopyge argentina,
Kayseras pis asaphelloides, K. brackebuschi,
Megalas pis saltaensis, Nannopeltis modesta,
Nanorthis grandis, °bolus andinus, Cteno-
donta sp., ostracodes, and other fossils; shaly
layers yielding Didymograptus nitidus, D.
vacillans, D. deflexus and ?Azygograptus
saltaensis.   140

2. Thinly bedded, yellowish-green,
greenish-brown and yellowish-brown shales
with few intercalated layers of yellowish
micaceous sandstones and reddish-brown
sandstones; fossils very abundant, especially
in the shales: Thysanopyge argentina, Kay -
seras pis brackebuschi, K. asaphelloides , Mega-
laspis saltaensis, Nan nopeltis moa'esta, Cteno-
donta sp., Ostracoda, Cystoidea; lower levels
bearing, in addition, Shumardia minutula,
Colpocoryphoides trapezoidalis, and Bucania
cyrtoglypha. Graptolites abundant in many
levels: Clonograptus flexilis, Tetragraptus
lavalensis, T. sanbernardicus, Didymograptus
t' -tractus, D. vacillans, and D. sp. aff. D. v-
deflerus.   210

UPPER TREMADOCIAN

A. Asper° formation

1. Thinly bedded yellowish-green
shaly sandstones with sandy-calcareous beds
and thin layers of grayish, massive limestones.
Near top the limestones yield Notopeltis
orthometopa and Nanorthis sp. Farther down
in the sequence, the sandy limestones and
shaly sandstones furnish Apatokephalus ser-
ratus, Parabolinella triarthroides, Asaphellus
catamarcensis, Bucania cyrtoglypha, and
Nanorthis sp.   190

Total,	 660
Base not seen

SIERRA DE ZAPLA-RIO CAPILLAS AREA,
JUJUY

Ordovician beds are fairly well exposed
east of Jujuy city, in the Subandine Sierra
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de Zapla and its southern continuation into
the Puesto Viejo district. The main out-
crops extend for about 45 km. in a north-
northwest direction between San Jacinto
and Ocloya, attaining a maximum width of
15 km. in the Sierra de Zapla proper. The
best sections are observed in the western flank
of the range and along the transverse valley
of the Rio Capillas. The following account
of the sequence is based on NIENIEWSKI &

WLEKLINSKI ' S (1950) description, comple-
mented by ZUNINO ' S observations (private
communication) and the author's personal
examination of the section:

Sierra de Zapla-Rio Ca pillas Section

Overlying: Middle Silurian
Regional :inconformity

ORDOVICIAN

CARADOCIAN AND LLANDEILIAN

D. Centinela formation METERS

7. Two beds of grayish glaciomarine

conglomerates, each about 10 m. thick, with
intercalated quartzitic sandstones. Conglom-
erates with shaly matrix and inclusions up to
50 cm. in diameter, of quartzites, basic rocks

and granite, some well-striated and faceted.
Sandstones of light yellowish-white color,

ripple-marked, with scarce remains of

Lingula inornata.   30

6. Medium-grained, massive, thickly
bedded, light yellowish to almost white

quartzitic sandstones stratified in beds up to
3 m. thick, with thin dark gray sandy-shaly

partings. Upper beds yielding scarce remains
of Calymenella? zaplensis, Asaphidae indet.,

Ctenodonta sp., and Ling:41a inornata. Some
beds packed with SOlithos tubes.   300

LLANVIRNIAN

C. Labrado formation

5. Grayish-green, green, and dark
gray shales, more or less sandy and mica-
ceous, grading upward into soft greenish-
gray shaly sandstones with thin intercalated
layers of yellowish-brown quartzitic sand-

stones. Cruziana trails very abundant, Lin gula

sp. scarce.   100

4. Light yellowish, fine- to medium-
grained, massive, thickly bedded quartzitic

sandstones. SOlithos tubes abundant in some

beds.   25

3. Reddish pink, very fine-grained,
thickly bedded, soft shaly micaceous sand-
stones, with scarce intercalations of quartzi-

tic sandstones full of SOlithos tubes and of

marly-calcareous layers yielding Lingula sp. 50

B. Capillas formation

2. Dark gray to greenish-gray shales
and sandy shales with frequent intercalations
of dark gray and bluish-gray limestones and
scarce thin quartzitic layers. The limestones
yield Hoekas pis schlagintweiti, Linglela sp.,
orthids, palaeoneilid pelecypods, and several
species of Protocycloceras and Paracyclo-
stomiceras.   175

ARENIGIAN

A. Zan16n formation

1. Dark gray and dark greenish-gray
sandy shales, with intercalated layers of mas-
sive quartzitic sandstones of yellowish and
pink colors, and thin glauconitic sandstones;
fossils scarce: Thysanopyge argentina and un-
determinable brachiopods.   125

Total,	 805
Base not seen

RIO SANTA VICTORIA AREA, SALTA

One of the thickest and most complete
Lower Ordovician sections is displayed along
the Rio Santa Victoria in northern Salta,
not far from the Bolivian border (Fig. 2).
The sequence is magnificently exposed be-
tween Santa Victoria village and the An-
gosto de Santa Victoria, along a distance of
20 km. The section has been investigated in
detail by ZuNixo and his associates, who
have measured the thickness with great
accuracy. Fossils were found in many levels
throughout the whole sequence and their
stratigraphic position is known with desired
precision. The following description of the
sequence is based on ZUNINO ' S observations
(private communication). The graptolites
were identified by TURNER.

Rio Santa Victoria Section

ORDOVICIAN (uncapped)

ARENIGIAN

C. Acoite formation	 METERS

5. Greenish-gray, fine-grained shaly

sandstones interbedded with dark gray and

yellowish-gray shales and sandy shales, with
few, thin intercalations of massive sand-
stones. Whole sequence characterized by
abundance of Thysanopyge argentina. Low-
ermost beds containing, in addition, Zunin-
aspis acuminata, Nannopeltis modesta, and

Didyrnograptus sp. aff. D. v-deflexus. Upper
half yielding Ogygiocaris araiorhachis, Nio-
bides armatus, Thysanopyge clavijoi, Didy-



LA QUIACA-TAFNA AREA, JTJJUY

An important sequence of Lower Ordovi-
cian beds was discovered by Loss ( 1948,
1949) in northern Jujuy, very near the Boliv-
ian border. The best exposures are found
along the Rio Toro Ara, a small left margin
tributary of the Rio de La Quica, and
farther east, in the Tafna-Cieneguillas dis-
trict. According to Loss (1948 and private

575
communication) the following section is
displayed not far from La Quiaca:

La Quiaca Section

300 ORDOVICIAN (uncapped)

Toro Ara group (Loss, 1948)	 METERS

LLANVIRNIAN

3. Greenish-gray, thinly laminated
shales alternating with thin layers of massive,
well-bedded quartzitic sandstones; the shales
contain flattened clay balls covered with
cone-in-cone crusts; fossils, Didymograptus
climacograptoides, Dideroceras sp.   150

525	 ARENIGIAN

2. Thinly laminated, greenish-gray
shales weathering brown; flattened clay balls
covered with cone-in-cone crusts abundant
in some levels; fossils, Didymograptus of the
D. extensus-D. patulus series, D. v-fractus-
D. v-deflexus group, and D. affinis and D.
indentus groups, D. sp. aff. D. bifidus, D.
simulans, Tetragraptus quadribrachiatus, T.
bigsbyi, T. pendens, Phyllograptus sp. cf. P.
typos, Caryocaris sp., cephalopods (Liao-
tungoceras sp.), brachiopods, and scarce
trilobites (Thysanopyge sp.)   600

1. Lead-gray massive shales, with thin
intercalation of dark gray limestone in lower
part and scarce cone-in-cone crusts. Upper
beds yield scarce Didymograptus sp.   150

900
Total,	 900
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must be regarded as Llanvirnian, have
yielded Hoekaspis schlagintweiti, Synhoma-
lonotus kobayashii, and Parabasilicus? sp.

mograptus sp. cf. D. compressor, and D. u-

detlexus. 	  1,440

UPPER TREMADOCIAN

B. Santa Cruz formation

4. Dark gray and dark greenish-gray
shales with abundant intercalations of dark
gray marls and bluish-gray limestones, and a
few beds of greenish-gray shaly sandstones
near the top; fossils very abundant: Apato-
kephalus serratus, Protopliomerops rossi,
Ceratopyge forficuloides, Notopeltis ortho-
metopa, Basilic/la carinata, Orometo  pus pyri-
frons, etc.  

3. Dark gray shales with few inter-
calations of dark gray marls and greenish
shaly sandstones; fossils scarce: Apato-
kephalus serratus, Parabolino psis mariana,
Pseudokainella lata  

LOWER TREMADOCIAN

2. Dark gray shales, usually manly,
with abundant intercalations of shaly sand-
stones and thin beds of dark blue limestones;
fossils: Kainella meridionalis, Parabolinopsis
mariana, Pseudokainella lata, Asaphellus
catamarcensis, Shumardia erquensis. A thin
layer of dark gray shales yields Dictyonema
flabelliforme.  

A. Angosto formation

I. Dark gray to almost black shales,
with few interspersed layers of greenish-
gray sandstones and shaly sandstones. Basal
beds coarser-grained grading into true con-
glomerates several meters thick, containing
large roundstones of quartzites, phyllites,
graywackes, and granites. Lower 600 m.
very fossiliferous, yielding the following
species in more than 35 levels: lujuyaspis
keideli, Parabolina argentina, Parabolinella
argentinensis, and Gallagnostus bolivianus.
Dictyonema flabelliforme sociale and D.
fiabelliforme fiabelliforme found in lower
half. Topmost beds yielding Kainella meri-
dionalis, Parabolinopsis mariana, and Ange-
lina hyeronimi.  

Total, 3,740
Discordance

CAMBRIAN AT BASE

About 10 km. north of Rio Santa Victoria,
almost along the Bolivian border on Rio
Mecoyita, a group of marly shales and cal-
careous sandstones with intercalated layers
of limestones is exposed in isolated patches
between strike faults. These beds, which

Base not seen

YAVI AREA, JUJUY

In the Yavi district, 13 km. east of La
Quiaca, Ordovician beds were discovered
by Loss along the eastern foothill of Cerro
Siete Hermanos, where they are overlain by
Mesozoic deposits. According to him (1948,
1949, and private communication), the se-
quence may be described as follows:
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FIG. 2. Rio Santa Victoria Section (Salta), showing distribution of fossiliferous levels and range of the

trilobite and graptolite species (continued on facing page).
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Cerro Siete Herman os Section

Overlying: Mesozoic
Discordance

ARENIGIAN

I. Greenish-gray, thinly laminated
shales, stratified in layers 1 mm. to 1 cm.
thick, with brownish and gray bands. These
beds contain flattened clay:balls covered with
cone-in-cone crusts. Thin intercalated layers
of massive quartzites, some bearing Skolithos
tubes, are interspersed throughout the shales.
Immediately east of Abra de los Siete Her-
manos, the shales have yielded graptolites
identified by Loss as Didymograptus v-de-
fiexus, D. nitidus, D. leptograptoides, and
Phyllograptus sp.  

careous and grading into sandy limestones.
Sko/ithos tubes are abundant in some quartz-
itic layers and the silty shales bear fossils at
many levels: Geragnostus nesossii, G. matirii,
Leiagnostus turgidulus, Apatokephalus ex:-
gnus, Illaenopsis stenorhachis, Triarthrus
shinetonensis, Parabolinella argentinensis, P.
coelatifrons, fujuyaspis keideli. Asaphellus
catamarcensis, Niobina taurina. Exposed
thickness about   650

	?100	 MOJOTORO-CALDERA AREA, SALTA

Less than 15 km. north of Salta city,
Ordovician beds are exposed in many
places between Mojotoro village and La
Caldera. Here, however, no continuous se-
quence may be observed, the Ordovician
beds being sliced by several strike faults and
exposed in disconnected outcrops. The fol-
lowing units may be distinguished:

Mojotoro-Caldera Section

ORDOVICIAN (uncapped)

	?200
	

LLANVIRNIAN

D. Santa Get-truths formation	 METERS

ORDOVICIAN

Yavi formation

LLANVIRNIAN	 METERS

2. Purplish-gray shales bearing scarce
"tuning-fork" Didymograptus, apparently D.
bifidus subsp. Lower levels yielding D. v-
defiexus.

Total, ?300

Base not seen

QUEBRADAS DE PINGÜIYAL AND DE LA
CRUZ AREA, SALTA

South of Salta city some 25 km. Lower
Ordovician beds crop out in a low range
known as Cumbre de Castillejo. The best
exposures are found along the Quebradas de
Pingiiiyal and de La Cruz, draining the
western and eastern flanks of the range
respectively. The beds are sliced by several
strike faults and crop out in 3 narrowish
subparallel belts of northern strike, tectonic-
ally alternating with barren Cambrian sand-
stones. According to ZUNINO (private com-
munication), the exposed beds may be de-
scribed as follows:

Cumbre de Castillejo Section

ORDOVICIAN (uncapped)

LOWER TREMADOCIAN

Pingiiiyal shales
	 METERS

1. Yellowish-brown, yellowish-green,
and greenish-gray thinly bedded shales, nor-
mally finely banded with alternating dark
and light-colored sandy, silty and argillaceous

laminae. Gray and reddish-purple shaly sand-
stones and massive quartzitic sandstones are
irregularly interspersed throughout the se-
quence, the sandstones being somewhat cal-

4. Dark gray shales with abundant
intercalations of greenish-gray shaly sand-
stones and dark gray marls, and few inter-
spersed beds of dark bluish-gray limestone
(exposed in Quebrada Santa Gertrudis, near
Gallinato). The limestones yield Hoekaspis
schlagintuieiti, Synhomalonotus kobayashii,
large undeterminable asaphids, cephalopods,
and pelecypods. Exposed thickness about .... ?70

Tectonic break

ARENIGIAN

C. Mojotoro shales

3. Yellowish-green to dark olive-green
sandy micaceous shales with interbedded
layers of brownish-red and reddish-purple,
massive shaly sandstones (exposed near Mojo-

toro and farther north on the road to Gal li-

nato). Fossils include Thysanopyge argentina,
Kayseraspis brackebuschi, Nan orthis grandis 
Exposed thickness about 	

 
?500

Tectonic break

LOWER TREMADOCIAN

B. Caldera sandstones

2. Yellowish-brown massive quartzitic

and shaly sandstones, with abundant inter-
calations of dark greenish-gray shales and
sandy shales (exposed near La Caldera, 20

km. north of Salta city). Fossils, Kainella
meridionalis, Parabolino psis mariana, Asa-
phellus catamarcensis. Exposed thickness
about   200
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Tectonic break

A. San José shales

1. Greenish to yellowish-green, thinly
laminated sandy shales, finely banded with
siltstone stringers, bearing interspersed layers
of light gray quartzitic sandstones with
Cruziana trails (exposed near Finca San
José on the road to La Caldera). Sandy-silty
layers yield /ujuyaspis keide/i and Para-
bolinella argentinensis. Exposed thickness
about   ?100

Total, ?870

QUEBRADA DE PURMAMARCA AREA, JLTJUY

Ordovician beds are exposed in several
places along the Quebrada de Purmamarca,
which flows from west to east into the
Quebrada de Humahuaca about 50 km.
north-northwest of Jujuy city. Here, how-
ever, the Ordovician beds are sliced by nu-
merous longitudinal faults of submeridional
trend and crop out in several narrow belts
alternating with Precambrian, Cambrian,
and Mesozoic rocks. No continuous section
is displayed, the different Ordovician forma-
tion being isolated among faults in each of
the several thrust blocks forming the com-
plex Tertiary structure of the region. The
exposures are of considerable interest, how-
ever, on account of their content of fossils.
Along the lower 15 km. of the main valley,
as well as in several small left tributaries
such as the Quebradas de las Juntas, Co-
quena, and Chalala, the following forma-
tions are exposed (DE FERRARI'S, 1940;
ZUNINO, private communication):

Quebrada de Purmamarca Section

ORDOVICIAN (uncapped)

LLANVIRNIAN

E. Sepulturas limestones	 METERS
5. Light to dark gray limestones and

marly limestones, with interbedded dark
gray shales (exposed in the upper Quebrada
de Purmamarca); fossils include Hoekarpis
schlagintweiti, cephalopods, pelecypods,
brachiopods. Exposed thickness about

	
50

Tectonic- break

ARENIGIAN

D. Cieneguillas shales

4. Yellowish-green sandy shales with
intercalated layers of greenish-gray sandstones
and calcareous sandstones (exposed a little
downstream from the Sepulturas limestones);

fossils, Thysanopyge argentzna, Megalaspi-
della kayseri, Nanorthis sp. Exposed thick-
ness about   40

Tectonic break

UPPER TREMADOCIAN

C. Coquena shales

3. Dark gray to light yellowish-gray
and greenish-gray thinly bedded, micaceous
shaly sandstones, normally hard and lithified,
alternating with thin layers of fine-grained
sandstones, siltstones, and silty shales (ex-
posed in Quebradas de las Juntas, Coquena
and Chalala close to Purmamarca village);
fossils include Obolus sp., Nanorthis sp.,
Oxydiscus keideli, Bucania cyrtoglypha, Hyo-
lithus multistriatus, Geragnostus callarei-
formis, Trinodus jujuyensis, Shumardia min-
utula, Orometo pus pyrdrons, O. notatifrons,
Apatokephalus serratus, Protopliomerops
rossi, Pliomeroides delerrariisi, Triarthrus
rectifrons, Parabolinella triarthroides, iVoto-
peltis orthometopa, BasilicIla t-arinata, Asa-
phellus c-atamarcensis, A. jujuanus, Colpo-
coryphoides trapezoidalis, Nannopeltis modes-
ta. Exposed thickness   80

Tectonic break

LOWE_R TREMADOCIAN

B. Chatiarcito limestones

2. Dark gray limestones, normally
sandy, with intercalated sandy shales (ex-
posed south of Puerta Chaflarcito immedi-
ately west of Purmamarca railway station);
fossils, Asaphellus catamarcensis, Paraboli-
nopsis mariana, Protopliomerops sp.   25

Tectonic break

A. Ptirmamarca shdes

1. Thinly bedded black shales, stained
ochre-yellow and brownish-red (exposed on
east side of Quebrada de Humahuaca directly
east of Purmamarca railway station); fossils
include hundreds of complete specimens of
Ittjayaspis keideli and Parabolinella argen-
tinensis. Exposed thickness about   250

Total,	 445

QUEBRADA DE HUICHAIRA AREA

The Quebrada de Huichaira is a small
transverse western tributary of the Quebrada
de Humahuaca, meeting the main longi-
tudinal valley almost opposite Tilcara vil-
lage, about 80 km. north of Jujuy city.
Ordovician beds, striking NNE, are dis-
played in several stretches of the transverse
valley, isolated among major strike faults
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and in tectonic alternation with Precam-
brian, Cambrian, and Mesozoic strata. In
the upper part of the valley, 10 to 15 km.
upstream from Tilcara, 2 different forma-
tions are exposed:

Quebrada de Huichaira Section

ORDOVICIAN (uncapped)

UPPER TREMADOCIAN

B. Pocoy shales	 METERS

2. Greenish-gray, dark gray and black
shales (exposed near the headwaters of the
Quebrada de Huichaira, a little east of the
gap known as Abra de Pocoy); fossils, Oro-
metopus pyrzfrons, Apatokephalus serratus,
Triarthrus recufrons, Notopeltis orthometopa,
Nannopeltis modesta, Asaphellus sp. Exposed
thickness about   35

Tectonic break

LOWER TREMADOC1AN

A. Huichaira formation

1. Pink-, purple- and reddish-gray,
massive, thickly bedded sandstones alternat-
ing with greenish-gray shaly sandstones and
shales; some sandstones have calcareous
matrix and grade into grayish sandy lime-
stones (exposed to the east of Pocoy shales);
fossils, Geragnostus hoeki,Shumardia erquen-
sis, Kainella meridionalis, Parabolinopsis
mariana, Angelina hyeronimi, Asaphellus
catamarcensis, Pseudohysterolenus infidus 
Exposed thickness about  	 350

	Total,	 385

RIO ITURBE AREA, JTJJUY

The Quebrada de Humahuaca may be
considered as formed by the confluence of
the longitudinal Rio de la Cueva and the
transverse Rio de Iturbe. This has its source
near Tres Cruces and flows from west to
east for about 30 km., finally meeting the
Rio de la Cueva in the vicinity of Negra
Muerta. The region lies about 140 km. north
of Jujuy city. Ordovician beds are exposed
along the transverse Iturbe valley, especially
between Azul Pampa and Negra Muerta,

but no continuous section is displayed, the
strata being disturbed by several major
strike faults. However, 2 formations may be
distinguished in this region:

Rio lturbe Section

ORDOVICIAN (uncapped)

UPPER TREMADOCIAN AND UPPER LOWER

TREMADOC1AN

B. Azul Pampa formation	 METERS

2. Reddish-gray and grayish-pink,
thickly bedded, quartzitic sandstones inter-
bedded with grayish shaly sandstones and
yellowish-green shales. The shaly intercala-
tions become increasingly abundant upward
in the section and the sedimentites are of pre-
dominantly greenish-gray color (beds ex-
posed both east and west of Azul Pampa rail-
way station). The upper greenish-gray shales
and shaly sandstones yield Geragnostus calla-
veiformis, Leiagnostus turgidulus, Shumardia
mintztula, Apatokephalus serratus, Para-
bolino psis mariana, Parabolinella argentinen-
sis, P. triarthroides, Triarthrus tetragonalis,
Asaphellus catamarcensis, A. jujuanus, and
Colpocoryphoides trapezoidalis. Lower red-
dish-pink sandstones and intercalated yellow-
ish-green shales yielding Geragnostus hock:,
Shumardia erquensis, Kainella meridionalis,
Psetzdokainella lata, P. pusudosa, Parabolin-
ella argentinensis, Parabolino psis mariana,
Angelina hyeronimi, and Asaphellus cata-
marcensis. Exposed thickness about   900

Tectonic break

LOWER TREMADOC1AN

A. Casayok sandstones

1. Gray shaly sandstones and fine-
grained sandstones, usually calcareous, with
interspersed thin intercalations of dark gray
sandy limestones (exposed in the Angosto de
Casayok, 6 km. downstream from Azul
Pampa). Fossils, Geragnostus sp., Parabolina
argentina, Angelina hyeronimi, Asaphellus
catamarcensis, Kainella conica. Exposed thick-
ness about   ?NO

Total, ?500

FAMATINA RANGE OF NORTHWESTERN ARGENTINA

HISTORICAL ACCOUNT
The discovery of fossiliferous Ordovician

beds in the high Sierra de Famatina is due
to STELZNER, who, in 1872, collected some
remains in a locality 25 km. west of Angulos

town. The fossils were described in 1876 by
KAYSER, who regarded them as possibly
Caradocian. For nearly a half century no
further progress was made in study of these
beds until BODENBENDER undertook a gen-
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era! reconnaissance of the Famatina range.
In 1922 he reported the discovery of a new
fossiliferous locality along the Rio Cachi-
yuyo, about 12 km. north of STELZNER ' S
original discovery, stating that the 2 out-
crops were not part of a single band of ex-
posures but formed distinct belts separated
by younger formations. At the same time
BODENBENDER reported the presence of
"Upper Cambrian or Ordovician beds"
along the eastern flank of the high Nevado
de Famatina, about 18 km. south-southwest
of the Cachiyuyo exposures and he men-
tioned black shales in the upper Rio Aschavil
valley bearing Dictyonema flabellif orme and
Staurograptus dichotomus (identified by
VON KOENEN); also in the Rio Volcancito
gulch he found black shales and limestones
bearing "Agnostus" and "Obolus." The fos-
sils collected by BODENBENDER in the Rio
Volcancito area were described by the author
in 1938 and interpreted as early Tremado-
cian in age. Between 1941 and 1944 the
author investigated the Sierra de Famatina
in some detail, his work being continued
by J. C. TURNER, who extended the recon-
naissance to the western flank of the massif.
In later years, E. DE ALBA has studied the
southwestern flank of the high Sierra. These
investigations have considerably extended
our knowledge of the Ordovician beds of
the region but, unfortunately, the pertinent
information is still largely unpublished. The
author is deeply indebted to his former stu-
dents, Drs. TURNER and DE ALBA, for many
important details concerning the strati-
graphy of the Ordovician beds. Lastly, a
small fossiliferous locality has been recently
found by A. CuERDA in the Rio Chaschuil,
along the foot of the Cordillera de Narvaez
of Catamarca, about 90 km. north of the
Famatina exposures, but little is as yet
known regarding the character and exten-
sion of the beds, which are clearly a north-
ern continuation of those exposed in the Rio
Cachiyuyo valley.

DISTRIBUTION
Taking into account both the Sierra de

Famatina and the Cordillera de Narvaez
exposures, one may say that Ordovician beds
crop out in several isolated patches dis-
tributed over an area about 130 km. long
and 20 km. wide. Most of the outcrops,

however, are found in the Famatina range
within an area about 40 km. long. Three
groups of exposures may be easily dis-
tinguished in the Sierra de Famatina. One
lies directly east of the lofty Cumbre Baya,
along the upper reaches of the Aschavil and
Volcancito valleys. The second lies about 15
km. to the northwest of the former, along
the eastern flank of Cerro Negro Peinado
and Cerro Ojo de Agua, as well as to the
north of Cerro Pelado. This area is drained
by the Rio de la Hoyada in the north and
by the Rio Cachiyuyo in the south. Lastly,
the third group lies on the western flank of
the high Nevado de Famatina, along the
ancient Incaic road leading from the Guaca-
chica gap to the town of Vinchina. The best
exposures are found in the upper Rio Tam-
billos valley. The lithological features and
fossil content of these beds clearly show that
the Rio Cachiquyo and Rio Tambillos ex-
posures belong to a single group of Middle
Ordovician strata, whereas the Rio Vol-
cancito-Rio Aschavil outcrops correspond to
a much older sequence of Early Ordovician
age.

FORMATIONS

RIO VOLCANCITO AREA, LA RIOJA

Ordovician beds are displayed in a com-
paratively short stretch along the deep Rio
Volcancito gulch a little downstream from
Puesto Nuevo. The beds are faulted against
Precambrian rocks and discordantly over-
lain by continental Mississippian strata. The
section may be described as follows (grapto-
lites identified by J. C. TURNER):

Rio Volcancito Section
Overlying: Continental Mississippian
Discordance

ORDOVICIAN

LOWER TREN1ADOCIAN

A. Volcancito formation METERS
2. Bluish-black to dark greenish-blue,

thinly laminated shales, lower part yielding
Dictyonema fiabelliforme, Dictyonema sp.,
Callograptus sp. cf. C. salteri, Aspidograptus
sp. cf. A. implicatus, A. sp. cf. A. minor,
Anisograptus sp. cf. A. flezuosus, A. sp. cf.
A. richardsoni.   100

1. Dark green and dark greenish-blue,
thinly bedded, silty shales, in places some-
what marly, with abundant intercalations of
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dark blue marls and manly limestones, nor-
mally a few cm. thick individually. About 60
m. below the Dictyonema-bearing shales,
these beds yield abundant remains of Obolus
sp., Lingulella sp., Nanorthis sp., Finkeln-
burgia samensis, Ctenodonta famatinensis,
Geragnostus calviformis, G. micropeltis, Gal-
lagnostus bolivianus, Machairagnostus tmetus,
Australoharpes depressus, Kainella conica,
Onychopyge riojana, O. plagiacantha, Rha-
dinopleura eurycephala, Parabolina argentina,
P. pheidolopyge, Parabolinella argentinensis,
Plicatolina scalpta, lujuyaspis keideli, An-
gelina punctolineata, Shumardia erquensis,
Asaphellus catamarcensis, A. rio/anus, Boden-
benderia longifrons, Sphaerocare globijrons,
and Protopliomerops? sp.; no associated grap-
tolites.   250

—
Total,	 350

Base not seen

In the upper Rio Aschavil, 4 km. north
of the Volcancito outcrops, only the upper
blue-black shales are exposed, faulted against
Precambrian rocks, bearing abundant re-
mains of the same species of graptolites.

RIO CACHIYUYO AREA, LA RIOJA

Middle Ordovician beds are excellently
exposed directly east of Rio Cachiyuyo, be-
tween Cerro Pelado and Puesto El Des-
pacho. The best section is displayed along
the steep slopes of the Cerro Morado and
Cerro Suri, to the north and south respec-
tively of the short and precipitous Saladillo
creek, a tributary of Rio Cachiyuyo.

Rio Cachiyuyo Section

overlying: Mississippian rhyodacites
Discordance

ORDOVICIAN

LLANVIRNIAN

B. Molles formation	 METERS

4. Reddish-pink to dark red, thick-

bedded, massive, fine-grained shaly sand-
stones, alternating with similarly colored
sandy shales. Sandstones formed of angular
quartz grains, some orthoclase, plagioclase
and femic minerals altered into iron oxides;
shaly and chloride matrix everywhere abun-
dant. These beds are well exposed between
Los Molles and the gap between Cerro Negro
and Bordes Amarillos. The lower third has
yielded Maclurites sp., Orthis sp. nov.,
Hebertella sp. nov., and the single trilobite
Proetiella tellecheai.   300

A. Suri formation

3. Olive-green, thinly bedded, silty
shales with intercalated layers of dark green
sandstones and irregular bands, lenses, and
thin beds of dark greenish-blue to bluish-
black marls and manly limestones. The shales
contain, in places, small flattened manly con-
cretions of dark purplish-blue color, usually
covered with cone-in-cone crusts. Toward
the top of the formation the sandstone layers
become more abundant and intercalations of
dark green, massive sandy mudstones are ob-
served. The upper third of the member has
furnished abundant fossils found in the
shales, manly concretions, and mudstones:
°bolus sp., Hesperonomia sp. nov., Cteno-
donta sp., Cosmogoniophorina sp., Ophileta?
sp., Asaphopsis intermedia, Pliomera tmeto-
phrys, Lonchodomas suriensis, Famatino-
lithos noticus, Hoekaspis megacantha, Ogy-
gitella australis.   350

2. Dark blue to bluish-black, thinly
laminated, hard, splintery shales, without
fossils.   150

1. Greenish-gray, thickly bedded, mas-
sive, fine-grained quartzitic sandstones with
thin intercalated layers of olive-green and
dark green shales. Sandstones formed of very
angular quartz grains, a little feldspar and
mica, having siliceous cement, partly chlori-
tic. No fossils.   100

—
Total,	 900

Base not seen

PRECORDILLERA OF WESTERN ARGENTINA

HISTORICAL ACCOUNT
The Ordovician beds of the Precordillera

were dis , overed by STELZNER, who, in 1876,
described a thick group of fossiliferous lime-
stones exposed in many localities along the
eastern half of the range. The fossils were
described by KAYSER (1876), who concluded
that all the remains, collected in different

localities, were of essentially the same age
and about comparable to that of the Trenton
limestones of North America and the Ilan-
deilo of Wales. In 1910 these beds were
described in some detail by STAPPENBECK,
who plotted the main exposures in his gen-
eral map of the Precordillera, adding sev-
eral new fossiliferous localities to those dis-
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covered by STELZNER. Since then, only in-
cidental descriptions of these limestones have
been published by BODENBENDER, KEIDEL,

HEIM, and BRACACCINI.

Up to 1948 no other Ordovician beds had
been recognized as such in the Precordillera
and the lower junction of the limestones re-
mained unknown. More than 30 years ago,
however, RASSMUSS had discovered grapto-
lite-bearing shales in a locality known as
Quebrada de Las Plantas, about 20 km.
southwest of Guandacol, along the north-
eastern part of the range, while a similar
discovery was made by ANGELELLI in 1938,
this time in the Quebrada Alcaparrosa, a
little east of Calingasta on the western bor-
der of the Precordillera. Though the grapto-
lites were never identified, it was generally
assumed that the fossiliferous shales were
of Silurian age. The graptolites were sent by
the author to Dr. O. M. B. BULMAN in 1939,
but their arrival in England just before the
outbreak of World War II postponed their
study for another 10 years. Late in 1948 they
were at last examined by J. C. TURNER, who
was able to show that both RASSMUSS ' and
ANGELELLi ' S materials were of Late Ordo-
vician age (private communication). Earlier
in 1948 and less than a month before hear-
ing this result, the author discovered grapto-
lite-bearing shales in Quebrada de San
Isidro, a little west of Mendoza city, along
the southeastern border of the Precordillera.
A field examination of the remains already
suggested a general Caradocian age, as
Nemagraptus gracilis was conspicuous
among the graptolites. More recently still,
our knowledge concerning the Ordovician
beds of the Precordillera has made great
progress thanks to the work of A. BORELLO

in the Huaco district and, especially, to
that of G. FURQUE in the region between
Guandacol and Jachal. FURQUE ' S as yet un-
published investigations are of basic im-
portance for the correct understanding of
the Ordovician deposits of the Precordillera,
as he has been able to show that in the
northern part of the range the sequence at-
tains more than 4,000 m. in total thickness,
extending from what may be regarded as
the approximate equivalent of the British
Upper Arenigian to Upper Caradocian. The
graptolites discovered by FURQUE, as well as
those collected by BORRELLO and by the

author, have been identified by J. C. TUR-

NER, the trilobites being described in this
monograph by LEANZA and the writer.

The new developments have led the
author to revise the current ideas regarding
the age of a peculiar group of beds exposed
along the eastern foothill of the Precordil-
lera, a little southwest of San Juan city, in
the region known as La Rinconada. These
beds, which have been described by DuTorr
(1927), KEIDEL ( 1939), HEIM ( 1948),
BRACACCINI (1946, 1950), and others, have
been usually regarded as Silurian and even
Devonian, but in the light of FURQUE ' S dis-
coveries in the Guandacol area, the author
believes that more probably they belong to
the Upper Ordovician. Similar beds were
discovered by CABEZA (1942, unpublished
thesis, La Plata Museum), directly north of
San Juan city along the eastern foothill of
the Sierra de Villicun. The Rinconada out-
crops have been recently described in satis-
factory detail by Amos (1954).

DISTRIBUTION
Ordovician beds are extensively exposed

both along the eastern and western halves
of the Precordillera, but while the eastern
exposures are mainly formed of limestones,
no calcareous deposits of this age are known
along the western section. The limestones
crop out in several long narrow ridges of
general NNE trend, scattered between Guan-
dacol in the north and Mendoza city in the
south, for a distance of about 450 km. Not
less than 5 principal discontinuous lime-
stone belts and several shorter subparallel
secondary ridges are observed. Some of the
principal belts are quite narrow, some a
little more than 1 km. wide, but they may
be followed along the strike without inter-
ruption for 130 km. and even longer dis-
tances. The subparallel belts are restricted
to an area about 50 km. wide along the
eastern half of the Precordillera, and are
normally bounded by faults. Noncalcareous
sedimentites are also exposed at several lo-
calities in the eastern half of the Precordil-
lera, both below and above the limestones.
In the Guandacol and La Rinconada areas
they attain considerable thickness.

In the western half of the Precordillera
no limestones are exposed and the Ordo-
vician beds are mainly formed of gray-
wackes, slates, and phyllites, especially well
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developed betwene Rio Castaffo and Pampa
de Yalguaraz.

FORMATIONS
RIO DE LOS PIOJOS-CERRO LA BATEA AREA,

SAN JUAN

Ordovician beds are excellently exposed
southwest and west of Guandacol, main
outcrops being found between the Rio de
los Piojos and Cerro La Batea, in an area
about 20 km. long and 10 km. wide. The
thick sequence displayed in this region has
been investigated by G. FURQUE, but the
results of his study are as yet unpublished.
The author is deeply indebted to Dr. FURQUE
for his courtesy in specially preparing the
following description of this important sec-
tion. The graptolites have been identified by
J. C. TURNER.

Guandacol Section

Overlying: ?Mississippia	 METERS

Discordance

ORDOVICIAN

CARADOCIAN

E. Trapiche formation

8. Light gray to light green, fine- to
coarse-grained sandstones, stratified in layers
about 1 m. thick, containing intercalated beds
of conglomerates with medium-sized inclu-
sions of limestones and black shales. Scarce
undeterminable brachiopods.  

7. Light gray and light green shales,
normally rather sandy, grading upward into
the overlying sandstones. Scarce remains of
Dicellograptus divaricatus salopiensis.  

Fault

D. Las Plantas shales

6. Thinly bedded, bluish-gray shales,
strongly folded and contorted, bearing fos-
siliferous calcareous concretions and thin
lenticular layers of limestones with Guanda-
colithus furquei and Encrinurus sp., lower
half yielding graptolites, Dicranograptus nich-
olsoni, D. sp. cf. D. tardiusculus, D. brevi-
caulis, Climacograptus sp. cf. C. parvus, and
Orthograptus ca/carom: acutus.  

?LOWER CARADOCIAN-LLANDEILIAN

C. Las Vacas conglomerates

5. Coarse conglomerates, somewhat
roughly stratified in the lower and upper
parts of the formation but chaotic in the
middle and thicker section, formed of large
ellipsoidal roundstones of quartzites and

graywackes but containing many large blocks
of limestone, up to 5 m. long and 3 m. wide,
and slabs of black shales. Some limestone
blocks are fossiliferous and contain trilobite
remains belonging to species characteristic of
beds of division 4 (San Juan limestones),
while many shale fragments bear graptolites
belonging to species found in beds of divi-
sion 2 (Gualcamayo shales).   350

Fault

LLANVIRNIAN

B. San juan limestones

4. Light gray, thinly bedded lime-
stones, in places somewhat marly, with ochre-
yellow shaly partings and thin intercalated
layers of yellowish-green shales. Both lime-
stones and shales yield abundant fossils:
Proetiella tellecheai, Remopleuridioides pre-
andinus, Mendolaspis salagastensis, Nanillae-
nus gualc-amayensis, Pliomera? sp., Cyrto-
metopus? sp.   500

3. Light gray, thickly bedded, massive
limestones, dolomitic in places, containing in-
terbedded irregular masses and lenticular lay-
ers of dark brown to almost black chert; un-
fossiliferous.   1,000

UPPER ARENICIAN

A. Gualcamayo shales

2. Bluish-black, thinly bedded shales
with few intercalations of calcareous layers;
abundant graptolites at several levels: Didy-
mograptus sp. cf. D. leptograptoides, Isograp-
tus gibberulus subsp., Trigonograptus ensi-
formis, Onchograptus sp., Phyllograptus glos-
sograptoides, Cryptograptus tricornis long:-
spin:Is, Glyptograptus dentatus, Amplexo-
graptus confertus subsp., Tetragraptus re-
clinatus, T. serra.   250

I. Thinly bedded black shales, bear-
ing graptolites at several levels; the follow-
ing species occur associated: Dichograptus
separatus, Tetragrapttes quadribrachiatus, T.
ami:, T. reclinatus, T. bigsbyi, Phyllograptus
an na, Isograptus gibbertclus subsp., Amplexo-
graptus confer/us subsp., Trigonograptus en-
siformis, Glossograptus acanthus, G. sp. cf.
G. hincksii bispinauts.   200

Total 3,300
Base not seen

QUEBRADA DE ITUACO AREA, SAN JUAN

About 25 km. northeast of Jachal, the
easternmost Paleozoic range of the Pre-
cordillera is crossed almost at right angles
by the transverse valley of the Rio Huaco.
Since STAPPENBECK ' S (1910) description it

550

150

300
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is known that 2 separate belts of Ordovician
limestones are crossed by the deep quebrada,
the eastern one forming the northern ex-
tremity of the Cerro del Fuerte ridge. Here
the limestones form the core of an asym-
metrical anticline which, in the Quebrada
de Huaco proper, is directly overlain by
Mississippian beds. A little to the south of
the river, a thin group of Ordovician shales
and sandstones appears wedgelike between
the limestones and the overlying Upper
Paleozoic. Here, along the western foot of
Cerro Viejo, in the Quebrada de los Azules
area about 5 km. south of the Huaco gulch,
is the following section, described by BOR-
RELLO & GARECCA (1951):

Quebrada de Huaco Section

Overlying. Mississippian 	 METERS

Discordance

ORDOVICIAN

CARADOCIAN

C. Los Azules shales

3. Light and dark gray, thinly lamin-

ated shales, grading upward into bluish-

gray shales bearing, near the top, a 3-m.

thick intercalation of yellowish-gray, massive

limestone; the bluish shales have yielded

Nemagraptus gracilis and Porterfieldia jachal-
ensis.   35

LLANDEILIAN

B. Cerro Viejo shales

2. Light yellowish to bright yellow

sandy shales grading upward into fine-

grained, yellowish sandstones; near the base

the shales yield Glossograptus canvas, Glyp-
tograptus teretinsculus, Isograptus gibberulus
subsp., and Trigonograptus sp.   30

LLANVIRN IAN

A. San Juan limestones

1. Thinly bedded, gray to yellowish-

gray limestones with yellowish-green shaly
partings; fossils, Maclurites sarmientoi, M.
avellanedae, Taffia n. sp., Orthis n. sp.,
Monticulipora? argentina, orthoceratid
cephalopods, Proetiella tellecheai.  	 500

range, particularly in the region known as
La Rinconada, about 25 km. southwest of
San Juan, other Paleozoic sedimentites are
exposed. Conspicuous among them is a
thick group of dark green siltstones and
shales, with lenticular intercalations of
coarse conglomerates and huge rootless
masses of fossiliferous limestones. These
beds were mentioned by Du TOIT (1927)
and described by KEIDEL (1939), HEIM

(1948), and BRACACCINI (1946, 1950). KEI-

DEL ' S statement that these beds yielded
scarce remains of Monograptus sp. and of
Atrypina acutiplicata, led to regarding them
as Silurian. Since the limestone masses in-
tercalated between the green clastics bear
abundant Ordovician fossils this led, in turn,
to the conclusion that the ensemble repre-
sented a sort of huge tectonic breccia. The
"exotic" limestone masses range in size
from a few decimeters in diameter to enor-
mous lenticular intercalations 100 m. thick
and 2 km. long. The mechanics of this
gigantic shuffling were always difficult to
imagine, inasmuch as the beds are subver-
tical and, apparently, not folded. AMOS
(1954), however, has recently proved that
the alleged "tectonic mixture" is only ap-
parent and that the lenticular limestone
masses are original sedimentary features,
produced by gliding of huge slablike masses
of Llanvirnian limestones into the ?Llan-
deilian-Lower Caradocian contemporaneous
sedimentary basin. The author, who was
first introduced to this remarkable area in
1937 by his former teacher, Dr. J. KEIDEL,
and has accompanied his former student,
Dr. A. Amos, during part of his field work,
finds himself disagreeing with the magister
and wholeheartedly agreeing with the
alumnus. The Rinconada section may be
succinctly described as follows:

Rinconada Section
Overlying: Mississippian finites	 METERS

Discordance

ORDOVICIAN

565	 ?LLANDEILIAN-CARADOCIAN

B. Rinconada formation

2. Monotonous group of thinly bedded

flagstones, silty shales and shales of domi-
nantly dark green to brownish-green color,

with abundant thin intercalations of fine-

grained, dark green graywackes and scarcer
layers of brownish calcareous sandstones.

Total,
Base not seen

LA RINCONADA AREA, SAN JUAN

The bulk of the Sierra Chica de Zonda,
rising directly west of San Juan city, is
formed of a very thick group of Ordovician
limestones. Along the eastern foothill of the
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Paper-thin silty shales are occasionally ob-
served and some flagstones grade into some-
what coarser, laminated sandstones. Ripple
marks and worm burrows abundant on many
bedding surfaces. Purplish intercalations,
usually a few meters thick, are sparingly
found. The dominant fine-grained clastics
contain many intercalated ribbons of coarse
conglomerates and an abundance of inter-
bedded masses of fossiliferous limestones,
ranging from small fragments up to slices
more than 2 km. long and 100 m. thick.   ?1,500

LLANVIRNIAN
A. San Juan limestones

1. Thick group of light gray lime-
stones; the upper t/3 of the sequence is
formed of thinly bedded rocks with yel-
lowish-green shaly partings, bearing Proe-
tiella tellechear, Alaclurites sp., etc. The
lower % are formed of barren, thickly
bedded, massive limestones with intercalated
layers and lenses of dark-colored chert.  P 1,500

Total, ?3,000
Base not seen

The Rinconada flagstones and shales have
a general NNE strike and subvertical atti-
tude. Small local contortions and warpings
are occasionally observed but no clear signs
of major folding are seen. Intrastratal flow-
age is exhibited by some siltstones, especially
when stratified in massive beds a few cm.
to a couple of dm. thick. The conglomerates
appear as lenticular intercalations, ranging
from a few meters to more than 100 m. in
length along the strike, and 1 to 10 m. in
thickness. They are usually very coarse and
contain abundant inclusions of dark-colored
quartzites and graywackes in scarce sandy
matrix. The roundstones are ellipsoidal in
shape, highly rounded and smooth, their
size varying between a few centimeters and
0.5 m. in diameter. Granites and aphtes are
very sparingly found, always as small peb-
bles, but limestone inclusions are extremely
abundant in places. The smaller limestone
fragments are more or less rounded and sub-
ellipsoidal, but the larger boulders, which
may attain as much as 80 cm. in diameter,
usually display stratum-and-joint-controlled
shapes with incipient to moderate wear.
Some of the limestone cobbles bear Mac-

lurites and other fossil remains known to
characterize the San Juan limestones. The
conglomerates are usually well stratified and
some display cross bedding. The one strik-

ing feature of the Rinconada formation is
the abundance of "exotic" limestone inter-
calations ranging in size from small frag-
ments to huge slices more than 2 km. long.
Many of the fragments, and especially those
of large size, bear Maclurites sp., Ophileta
sp., Proetiella tellecheai and other fossil re-
mains characteristic of the San Juan lime-
stones. A small intercalation near Agua de
la Paloma, formed of massive black lime-
stones, has yielded a somewhat different
assemblage characterized by Keidelia
macro phthalma, Mendolas  pis salagastensis,
and Dolerobasilicus? sp. With the exception
of undeterminable fragments of graptolites
and of small brachiopods, no fossils have
been found in the green elastics forming the
bulk of the Rinconada formation.

QUEBRADA DE SAN ISIDRO AREA, MENDOZA

Ordovician beds are exposed in a narrow
belt with general northeastern trend in the
Quebrada de San Isidro, on the eastern
border of the Precordillera, about 20 km.
directly west of Mendoza city. The belt is
only about 500 m. wide, the beds dipping
regularly to the west. The following section
is displayed along the transverse cut of the
quebrada:

Quebrada de San Isidro Section

ORDOVICIAN ( uncapped)
	

METERS

CARADOCIAN

A. Empozada formation

6. Thickly bedded, massive, light gray
limestones with irregular masses of dark
brown chert and small rounded ferruginous
concretions; unfossil iferous.   80

5. Highly sheared, brecciated and
crushed limestones and marly shales, of
grayish and grayish-green colors; unfossili-
ferous.   20

4. Thinly bedded, olive-green to yel-
lowish-green shales and marls with inter-
calated layers of hard brownish sandstones;
u nfossiliferous.   70

3. Thinly laminated, soft black shales
bearing Nemagraptus gracilis, Orthograptus
calcaratus am/us, Lasiograptus harknessi
costa/us, Dicellograptus sp. cf. D. diraricatus
salopiensis, Dicranograptus sp. aff. D.

hicornis, Climacograptus sp. cf. C. leptotheca,

and Hallograptus sp.   8
2. Dark green, thinly bedded shales

with light green and purple intercalations
and few interspersed layers of olive-green to
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yellowish-brown fine-grained sandstones;
unfossiliferous.  	 15

1. Conglomerate with abundant
roundstones of quartzites, graywackes, and
limestones up to 30 cm. in diameter in a
fine-grained sandy matrix; unfossiliferous   3

—
Total,	 196

Faulted against Middle Cambrian

WESTERN PRECORDILLERA AREA, SAN JUAN

A thick group of Ordovician deposits is
extensively developed along the western
border of the Precordillera, the outcrops ex-
tending at least between the Rio Castafio in
the north and the Pampa de Yalguaraz in
the south, for a distance of about 100 km.
Though they are known to crop out in many
localities, forming a belt 5 to 15 km. wide,
no systematic study of these beds is yet
available. The best-known exposures are
those found in the immediate vicinity of
Calingasta on the western margin of the
Rio de los Patos where, however, only part
of these beds is displayed. Immediately east
of the river, and a few kilometers distant
from Calingasta, these beds have yielded
graptolite remains collected by ANGELELLI
in 1938 in the Quebrada de Alcaparrosa, in
the Cordon de la Alumbrera. About 15 km.
farther south these beds have been investi-
gated in some detail by STIPANICIC and
Pozzo to the east of Sorocayense-Barreal,
and Hilario, respectively. STIPANICIC ' S and
Pozzo's investigations, carried out in 1947
and 1948 respectively, have not yet been
published and the author is indebted to his
former students for their courtesy in per-
mitting him to use their information (un-
published theses, Buenos Aires University).
According to STIPAN ICIC ' S and Pozzo's
studies, complemented by the author's per-
sonal observations, the section between
Hilario village and Cerro Hilario east of
Rio de los Patos may be described as follows:

Hi/arm Section
Overlying: Mississippian	 METERS
Discordance

ORDOVICIAN

CARADOCIAN
B. Calingasta formation

3. Dark green and dark gray chloritic
and sericitic phyllites, calcareous in places,
alternating with dark grayish-green gray-
wackes; the calcareous beds may contain up

to 50 per cent calcite (exposed at the summit
of Cerro Hilario).  

	
50

2. Thinly bedded, light green and
bright purple slaty shales with glossy sheen,
containing scarce intercalations of papery,
thinly laminated brownish slaty shales and
cone-in-cone structures; base formed of 4 m.
thick light brown to cream-colored fine-
grained conglomerate (exposed east of Soro-
cayense). These beds are especially well de-
veloped near Calingasta.   1150

A. Alcaparrosa formation

1. Dark greenish-gray, medium-
grained graywackes stratified in layers 10 to
80 cm. thick individually, forming moderate-
ly thick groups alternating with thinner
bands of dark green and dark purple hema-
titic slaty shales and phyllites; thin layers of
little-cemented, sericitic sandstones and of
medium-grained quartzites are sparingly dis-
tributed throughout the sequence, as well as
small pockets and irregular lenses of black
alum shale. In the Quebrada de Alcaparrosa,
one of the alum-shale intercalations bears
Climacograptus sp. all. C. antiqUIIS and
Am plexograptus sp.   1600

Total, ?800
Base not seen

ADDITIONAL INFORMATION ON THE SAN
JUAN LIMESTONES

The name San Juan limestones has been
applied here to the thick lower Paleozoic
calcareous formation of the Precordillera,
often referred to in the literature on the re-
gions as "Lower Silurian," "Ordovician," or
"Cambro-Ordovician" limestones. The name
is derived from the Province of San Juan,
where they attain maximum development
and widespread distribution. These lime-
stones are exclusively restricted to the east-
ern half of the Precordillera, where they are
exposed along several subparallel and dis-
continuous belts between Guandacol and
Mendoza city. Most of the belts were plotted
by STAPPENBECK (1910) in his sketch map
of the Precordillera, but several narrower
bands, of secondary importance, are known
in other places. At least in 2 localities
(northern extremity of Sierra Chica de
Zonda and Quebrada de San Isidro), how-
ever, other limestones were figured by STAP-
PENBECK as "Lower Silurian" (i.e., Ordo-
vician). In the Sierra Chica, Middle Cam-
brian limestones are now known to be ex-
posed side by side with the true Ordovician
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San Juan limestones, while in the Quebrada
de San Isidro, 2 narrow belts of limestones
are exposed, one of Middle Cambrian and
the other of Caradocian age, neither be-
longing to the San Juan limestones. It is, of
course, impossible to certify that other such
instances may not be found and that lime-
stones mapped as Ordovician by STAPPEN-

BECK in certain places may turn out to be-
long to different formations. This, however,
though clearly possible, does not seem prob-
able, at least as regards the main belts of
exposures, for in many localities the lime-
stones have furnished a remarkably uni-
form if somewhat meager fauna.

In addition to STELZNER ' S original fossil
localities (Quebradas de Huaco and de
Talacasto), AVE-LALLEMANT (1892) discov-
ered fossil remains in Cerro de la Cal,
BODENBENDER (1902) in Cerros del Fuerte,
del Agua Negra, and Salagasta, STAPPEN-

BECK (1910) added Quebradas de La Flecha,
de Zonda, de la Deheza and del Tupe, Cer-
ros Aguadita and La Batea, Sierra de Villi-
cum, and Niquivil.

No detailed stratigraphic study of the San
Juan limestones has yet been attempted in
any locality, and our knowledge concerning
this thick formation is still rather unsatis-
factory. The limestones are of predominant-
ly gray color, varying from light to almost
black, and weathering light gray, whitish,
or pale cream color. As a general rule, where
a considerable thickness is displayed, the
lower part of the formation is characterized
by thick and massive beds up to 3 m. thick
individually, while the upper part is mostly

formed of thinly bedded rocks, a few centi-
meters thick individually. These almost in-
variably have yellowish-green shaly partings,
usually a few millimeters thick, and the
limestones themselves are rather marly. The
thickly bedded rocks are characterized by

an abundance of irregular masses, lenses,
and continuous layers of dark gray to dark
brown chert, which may attain as much as
3 m. in individual thickness, though rarely,
containing fossil remains such as orthocera-
cones, sponge spicules, and radiolarians.

The thinly bedded rocks forming the up-
per one-third of the San Juan limestones
have yielded well-preserved fossil remains
at many localities, Proetiella tellecheai being
the most abundant and characteristic form.
The following species have been identified
by LEANZA and the author from different
localities:

Fossils from the San Juan Limestone
Crinoidea indet.
Monticulipora? argentina KAYSER

Diparelasrna n.sp.
Or/his n.sp.
Taffia n.sp.
Leptella? n.sp.
Plectella? n.sp.
Productorthis kayseri KozLowsKi
Clitambonites? stelzneri (KAysER)
Scenidium? sp.
P/atyostrophia, n.sp.
Strophomena? talacastensis KAYSER

Sowerbyella sp. aff. S. sericea (SowERRy)
Lesmerilla sp.
Mac/girt/es avellanedae (KAysER)
Maclurites sarmientoi (KAysER)
Maclurites stelzneri (KAYsER)
Op/si/eta sp.
Lituites sp.
Orthoceracone indet.
Remopleuridioides preandinns HARRINGTON &

LEANZA, n.gen., nip.
Proetiella tellecheai (RuscoNI)
Nanillaenus gualcamayensis HARRINGTON & LEANZA,

n.sp.
Mendolas pis salagastensis Ruscoxi
Pliomera? sp.
Cyrtometopus? sp.
Encrinurtts? niquit , densis HARRINGTON & LEANZA,

n.sp.

FAUNAL SUCCESSION

A s soon as an attempt is made to correlate
the different formations of dissimilar litho-
facies but comparable fossil content exposed

in Argentina, it becomes evident that it is
possible to distinguish well-defined suc-
cessions of distinct shelly faunas and grapto-
lite faunas. The recognition of such faunal
sequences is, of course, rendered possible by

the fact that large sections of highly fossili-

AND CORRELATION

ferous beds exposed in different areas are
found to overlap each other partially, thus
enabling the reconstruction and establish-
ment of a generalized standard section
which represents practically the whole of
the Ordovician System. In northern Argen-
tina the Lower Ordovician is magnificently
developed and highly fossiliferous, but the
Upper Ordovician is poorly represented and
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almost barren. In the Precordillera and
Famatina regions, the reverse is true and
while the Lower Ordovician is poorly repre-
sented or not represented at all, the upper
part of the system attains both considerable
thickness and great regional extension.

When the successive faunas are analyzed
in detail, they are found to be characterized
by a predominance of endemic genera which
imparts to them a marked provincial aspect.
During earliest Ordovician times, the very
rich and varied shelly faunas show, as a
whole, fairly well-defined Atlantic-European
alliances and can be more or less closely com-
pared with those of the British and Scandi-
navian Tremadocian. Very soon, however,
and pari passu with the progressive in-
poverishment of the fauna, this Atlantic-
European affinity is lost and already during
what may be regarded as equivalent of the
British Arenigian, the faunas show a
marked provincial character, and no clear
parallelism may be drawn with any known
fossil assemblage. The associated grapto-
lites, however, as well as the "pure" grapto-
lite congeries alternating with or intercalated
between the shelly faunas, come to the res-
cue, permitting much closer correlations
than would have been possible other-
wise. However, even if the earliest Ordo-
vician graptolite assemblages are decidedly
Atlantic-European in character, they soon
develop peculiar Australian Yapeenian-Dar-
riwilian affinities without, however, losing
their close relationship with European and
North American faunas.

LOWER TREMADOCIAN
Wherever a fairly thick, complete, and

uninterrupted sequence of Lower Ordovi-
cian beds has been observed, it is evident
that the lowermost strata are distinguished
by a shelly fauna characterized by such trilo-
bite genera as Pseudoperonopsis, Machairag-
nostus, Gallagnostus, Ciceragnostus, Para-
bolina, fujuyaspis, Belie//a, Angelina, Pro-
topeltura, Parabolinopsis, Kainella, Pseudo-
kainella, Onychopyge, Lloydia, Asaphellus,
and Niobina. When this assemblage, which
may be termed the "Kainella fauna" is
analyzed, it is evident that it can be sub-
divided into 2 successive associations, each
characterizing a well-defined zone which,
according to the predominant species, may
be styled (in ascending order) Parabolina

argentina zone and Kainella meridionalis
zone. Table 1 gives a complete list of the
fossil species heretofore identified and their
zonal distribution.

PARABOLINA ARGENTINA ZONE

The fauna of the lowermost Tremadocian
zone, designated as the Parabolina argen-
tina zone, is distinguished by a most peculiar
mixture of Atlantic, Pacific, and endemic
trilobite genera of Acadian, Potsdamian,
Gasconadian, Tremadocian, and even Llan-
virnian affinities. Some agnostids belonging
to the assemblage found in this zone show
remarkable Acadian-European alliances. For
example, Pseudoperonopsis zuninoi is strik-
ingly like P. brun floensis from the B 1 zone
of the Middle Cambrian of Sweden, Cicerag-
nostus iruyensis recalls C. cicer from the
B4, C1 and C2 zones of Sweden, and Gallag-
nostus bolivianus is reminiscent of G.
geminus from the Middle Cambrian of
Hérault, France. Geragnostus tilcuyensis
and G. micropeltis, on the other hand, seem
related to G. ho/mi from the Peltura and
Parabolina zones of the Swedish Upper
Cambrian.

Some olenids of the Parabolina argentina
zone also show obvious Potsdamian-Euro-
pean affinities. Parabolina kobayashii is
comparable to P. mobergi and P. laticauda
from the Upper Cambrian of Sweden, Pro-
topeltura mesembria recalls P. aciculata from
the same beds, and Parabolinella coelatifrons
seems to be a primitive form comparable
to some Swedish Upper Cambrian species
intermediate between Parabolina and Para-
bolinella. Parabolina argentina, which is re-
markably similar to P. longicornis of the
Upper Cambrian of Sweden and especially
to P. longicornis praecurrens, has been re-
ported from the Lower Tremadocian of
Newfoundland, where, according to E.
RICHARDSON (private communication), it
occurs associated with a species of Pletho-
metopus that is closely comparable to the
Bolivian Lower Tremadocian P. micro ph-
thalmus KOBAYASHI. The genus Plicatolina,
described by SHAW ( 1951) from alleged
Trempealeauan beds of Vermont, is repre-
sented in Argentina and Bolivia by the
species P. scalpta, closely similar to the type
species P. kindlei. In Vermont, Plicatolina
occurs associated with Machairagnostus
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TABLE 1.—Zonal Distribution of Lower Tremadocian Fossils in Argentina
[ EXPLANATION. A=Zone of Parabolina argentina. B=Zone of Kainella meridionalis.]

FOSSILS	 A	 B
Graptolithina

Dictyonema flabelliforme flabelliforme BROGGER 	 X	 —
Dictyonema flabelliforme sociale (SALTER)    	 X	 —
Diayonema flabelliforme subsp.  	 X	 X
Callograptus sp. cf. C. salteri HALL 	 —	 X
Aspidograptus sp. cf. A. implicatus (HoPxzrzsoN)  	 —	 X
Aspidograptus? sp. cf. A. minor BULMAN 	 —	 X
Anisograptus sp. cf. A. 11ex-frost's BuLmAN 	 —	 X
Anisograptus sp. cf. A. richardsoni BuLmAN 	 —	 X

Brachiopoda
Obolus lam pazarensis HARRINGTON  	 —	 X
Lingulella sp.  	 X	 X
Acrotreta iruyensis HARRINGTON  	 X
Acrotreta sp. cf. A. curttata WALCOTT  	 —	 X
Nanorthis saltensis (KArsEE)  	 X	 X
Nanorthls putilliformis (KoBAYAsHi)  	 —	 X
Finkelnburgia samensis KOBAYASHI  	 X	 X

Mollusca
Ctenodonta famatinensis HARRINGTON  	 X	 —
Palaeoneilo iruyensis HARRINGTON  	 X
Cosmogoniophorina tentticostata HARRING -roN  	 —	 X
Oxydiscus keidelz KOBAYASHI  	 X
Hyolithus sp.  	 —	 X

Trilobita
Machairagnostus intents HARRINGTON & LEANZA, n. gen., n. sp.  	 X
Geragnostus mattrii HARRINGTON & LEANZA, n. sp.  	 X	 —
Geragnostus nesossii HARRINGTON & LEANZA, n. sp.  	 X	 X
Geragnostus (Micragnostus) tilcuyensis (KAysEE)  	 X	 —
Geragnostus (Micragnostus) hoeki KOBAYASHI  	 —	 X
Geragnostus (Mtcragnostus) vilonzi HAREINcrox & LEANZA, II. sp.  	 X	 X
Geragnostus (Micragnostus) neumanni HARRINGTON & LEANZA, n. sp.  	 —	 X
Geragnostus (Micragnostus) micropeltts HARRINGTON & LEANZA, n. sp.  	 X	 —
Geragnostus (Micragnostus) calthfortnts HARRINGTON & LEANZA, n. sp.  	 X
Pseudo peronopsis zuninoi HARRINGTON & LEANZA, n. sp.  	 X
,4cadagnostus argentin us HARRINGTON & LEANZA, n. sp. 	 —	 X
Ciceragnostus iruyensis (KAysEE)  	 X	 X
Leiagnostus turgidulus HAREINGrox & LEANZA, n. sp.  	 X	 —
Leiagnostus perinflatus HARRINGTON & LEANZA, n. sp.  	 X
Gallagnostus bolittianus (HoEx)  	 X	 X
Shunzardia erquensis KOBAYASHI  	 X	 X
Lloydia (Leiostegium) douglasi HARRINGTON  	 —	 X

Parabolina argentina (KAysEE)  	 X
Parabolina pheidolopyge HARRINGTON  	 X	 —
Parabolina kobayashzt HARRINGTON & LEANZA, n. sp.  	 X	 —
Protopeltura tnesembria HARRINGTON & LEANZA, n. sp.  	 X	 X
Beltella tdrichi (KAYsEE)  	 X	 —
Parabolinopsis mariana HOER  	 X	 X
lujuyaspis keideli KosAyAsin  	 X	 —
Angelina hyeronimi (KAysEE)  	 X	 X
Angelina punctolineata KOBAYASHI  	 X	 X
Angelina kayseri HARRINGTON & LEANZA  	 —	 X

Parabolinella argentinensis KOBAYASHI  	 X	 X
Parabolinella coelatifrons HAREINcrox & LEANZA, n. sp.  	 X	 X
P/icatofina sca/pta HARRINGTON 81 LEANZA, n. sp.  	 X	 —
Triat.thrus tetragonalis (HARRINGTON)  	 X	 X
Triarthrus shinetonensis RAW  	 X	 —
Ilyperniecaspis infiecta HARRINGTON & LEANZA, n. gen., H. sp.  	 —	 X
Kainella meridionalis KOBAYASHI  	 X
Kainella conica KOBAYASHI  	 X	 X
Psetedokainella lata (KostorAsHz)  	 —	 x
Psettdokainella pustulosa HARRINGTON & LEANZA, n. sp.  	 X	 —
Apatoltephalus serratus (BoEcx)  	 —	 x
Apazokephalus exiguus HARRINGTON & LEANZA, n. sp.  	 X	 —
Asaphellus catamarcensis KOBAYASHI  	 X	 X



Faunal Succession and Correlation	 25

TABLE 1. (Continued)

Asaphellus riojanus HARRINGTON & LEANZA, n. sp. 	
Niobina taurtna HARRINGTON & LEANZA, n. sp. 	
Illaenopsis stenorhachis (HARRINGTON) 	

Ceratopyge forficuloides H ARRINGTON & LEANZA, n. sp. 	
Onychopyge riojana HARRINGTON 	

Onychopyge plagiacantha HARRINGTON & LEANZA, n. sp. 	
Onychopyge argentina HARRINGTON Si LEANZA, n. sp. 	
Onychopyge longispina HARRINGTON & LEANZA, n. sp. 	
Dtchelepyge pascualt HARRINGTON & LEANZA 	

Pseudohysterolenus infidus HARRINGTON & LEANZA, n. gen., n. sp. 	
Australoharpes depressus HARRINGTou & LEANZA, IL gen., n. sp. 	
Harpules neogaeus HARRINGTON & LEANZA, n. sp. 	
Hapalo pleura clavata HARRINGTON & LEANZA, n. gen., n. sp. 	
Hapalopleura longwornis HARRINGTON & LEANZA, n. gen., n. sp. 	
Rhadinoplettra eurycephala HARRINGTON & LEANZA, n. gen., n. sp. 	
Bracehuschia acheila HARRINGTON & LEANZA, n. gen., 11. sp. 	
Bodenbenderia longdrons HARRINGTON & LEANZA, n. gen., n. sp. 	
Sphaerocare globifrons HARRINGTON & LEANZA, n. sp. 	
Deltacare prosops HARRINGTON & LEANZA„ n. gen., n. sp. 	

-

X

-

-

X
-

X

-

X

("Pseudagnostus") bilobus, a form which
is clearly allied to the Argentine M. trnetus.

The Gasconadian-Pacific element seems to
be reduced, among the trilobites, to a single
species of Kainella. This genus has been
generally regarded as "Pacific" simply be-
cause it was first described from the British
Columbia and Nevada "Pacific - faunas, but
it is now known to occur also in the
"Atlantic" Lower Tremadocian beds of
Levis, eastern Canada. In the present state
our knowledge Kainella seems best re-
garded as having originated in the Andine
Lower Ordovician trough, and its North
American representatives should be consid-
ered as southern immigrants.

A substantial part of the fauna, however,
has obvious Tremadocian-European alli-
ances. Among the agnostids, Geragnostus
vi/on:, and G. calviformis recall G. calvus of
the British Trernadocian, while G. maurii
and G. nesossii are clearly allied to G. siden-
bladhi of the Tremadocian of Great Britain
and the Ceratopyge region of Scandinavia.
Geragnostus vilonii is also known in the
Lower Tremadocian of Colombia, where it
occurs associated with Kainella and Pseudo-
kainella. Many olenids are also allied to
Tremadocian species. Belle//a ulrichii is sim-
ilar to B. de pressa from the Penmorfa and
Portmadoc beds of North Wales, Angelina
hyeronimi and A. punctolineata are com-
parable to A. sedgtvicki, and Parabolinella
argentinensis to P. triarthra and P. limitis,
from the Tremadocian of Great Britain and
Norway, respectively. Jujuyaspis, a pelturid

closely allied to Boeckas pis and thought to
be an endemic genus, has been recently
found in the Lower Tremadocian of Nor-
way (G. HENNINGsmoEN, private communi-
cation). At least one British species, Trial--
thrus shinetonensis, has been identified in
Argentina, and it seems likely that another
Argentine Triarthrus, T. tetragonalis, is also
known in Europe, because one of the two
forms originally described by BROGGER as
Parabolinella limitis seems indistinguishable
from it. Parabolinopsis mariana, scarcely
represented in the Parabolina argentina zone
but very abundant in the succeeding Kain-
ella meridionalis zone, is unknown in
Europe, but it has been recently identified
by WILSON (1954), under the name Ande

-sas pisargentinensis, in the Tremadocian
beds of the Marathon Uplift, Texas.

The only asaphids found in this zone
(Asaphellus catan2arcensis, A. riojanus, Nio-
bina taurina) also show Tremadocian alli-
ances, but while N. taurina is comparable to
the British N. davidis„4saphellus catamar-
censis and A. riojanus seem closer to A.
torn kolensis from the Tomkolian of Korea
than to the British A. horn frayi.

Other trilobites are clearly Atlantic-Tre-
madocian. Conspicuous among them are
Apatokephalus exiguus, closely related to A.
serratus, and Shumardia erquensis, which
is difficult to differentiate from the Scandi-
navian form, S. bottnica. Pseudokainella is
unknown in Europe and North America,
but occurs in the Tremadocian of Colombia
and Korea.
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The identi fication of a species of Illaenop-
sis in the Parabolina argentina zone is in-
deed remarkable, for this genus has been
known heretofore only from the type species
(I. thomsoni) from the Llanvirnian of Eng-
land.

Lastly, the endemic element which con-
tributes in no small measure to the provin-
cial aspect of the fauna, is represented by
the genera Australoharpes, Hapalopleura,
Rhadino pleura, Onychopyge, Dichelepyge,
Bodenbenderia, Sphaerocare, and Deltacare.

The remainder of the shelly fauna, as yet
little investigated, is of no consequence as
regards age and correlation problems, but
it is worth while mentioning that Finkeln-
burgia samensis seems closely allied to F.
bellatula from the Gasconadian of Missouri.
The graptolite remains, very sparingly found
associated with the trilobites in some thin
bands, belong to varieties of the well-known
Lower Tremadocian species Dictyonema
flabelliforme, including D. fiabelliforn2e
fiabelliforme and D. flabelliforme sociale.

KAINELLA MERIDIONALIS ZONE

In the succeeding zone of Kainella meri-
dionalis most of the endemic lowermost
Tremadocian genera have disappeared.
Australoharpes, Hapalo pleura, and Diche-
lepyge are the only survivals but another 3
genera, Hypermecaspis, Pseudohystero-
lenus, and Brackebuschia, are added to this
cohort.

The "old" Acadian and Potsdamian types
are already on the wane. Among the agnos-
tids Pseudoperono psis zuninoi, Geragnostus
tilcuyensis, and G. micropeltis are not found
any more, while among the olenids, Para-
bolinella coelatifrons, Parabolina kobayashii,
P. pheidolopyge, and especially P. argentina
have disappeared. At the same time a subtle
change is introduced in the fauna by in-
crease of the Tremadocian elements and a
less marked increase of the Gasconadian
forms, while at least one Trempealeauan
genus makes a transient appearance in
Bolivia.

The culmination of the Trempealeauan-
Gasconadian relations is reached with the
widespread abundance of Kainella meri-
dionalis besides K. conica, Lloydia ( Leioste-
gium ) douglasi and, in Bolivia, of Pletho-
metopus microphthalmus, but the increase
of Tremadocian elements counterbalances

this "Pacific rapprochement." Some species
of Tremadocian alliance are, however, gone,
especially Geragnostus maurii, G. calvif or-
mis, Apatokephalus exigu us, Beltella ulrichi,
ujuyaspis keideli, and Triarth rus shine-

tonensis, but a number of newcomers take
their place. Among these Geragnostus neu-
manni and G. hoeki are related to G. calvas
of the British Tremadocian, and Angelina
kayseri is allied to the British A. sedgtvicki.
Harpides neogaeus, however, seems closer
to H. grimrni of the d l beds of Bohemia
than to the Norwegian H. rugosus. Apato-
kephalus serratus, an ubiquitous Tremado-
cian species known in Scandinavia, Great
Britain, Bohemia, eastern Canada, and west-
ern Texas, makes its appearance, but it is
very seldom met with in the Kainella meri-
dionalis zone, attaining widespread occur-
rence in the Upper Tremadocian.

Mention should be made of a rare species
of Cambrian alliances found in this zone;
Acadagnostus argentinus seems comparable
to A. pusillus from the 133 zone of the
Middle Cambrian of Sweden.

In northern Argentina and Bolivia, the
associated graptolites, even scarcer than in
the preceding zone, belong to subspecies of
Dictyonema fiabellif orme. In the Famatina
range where the Kainella meridionalis zone
is not represented by trilobites, the Para-
bolina argentina zone is succeeded by black
shales hearing Dictyonema fiabellif orme
subsp., Dictyonema sp., Callograptus sp. cf.
C. salteri, Aspidograptus sp. cf. A. implica-
tus, A. sp. cf. A.? minor, Anisograptus sp.
cf. A. flexuosus and A. sp. cf. A. richardsoni.
As pointed out by TURNER (1951, unpub-
lished paper), this is a rather peculiar asso-
ciation of species. Callograptus salteri, Aspi-
dograptus implicatus, and A.? minor are
known in the Lower Arenigian Didymo-
graptus extensus zone of Great Britain,
while Anisograptus flexuosus and A. rich-
ardsoni are restricted to the Matanne shale
of Quebec, of general Upper Tremadocian
equivalence (BuLmAN, 1950, p. 67). All 5
species are found associated, in the same
rock slabs with Dictyonema fiabelliforme
subsp., a fact which, coupled with the strati
graphic position of the graptolite band
about 60 m. above the Parabolina argentina
horizon, suggests an upper Lower Tremado-
cian level about equivalent to that of the
Kainella meridionalis zone.
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UPPER TREMADOCIAN

The Kainella fauna, which characterizes
the lower 1,400 m. of the Ordovician se-
quence in the region of maximum develop-
ment, is succeeded by another rich trilobite
assemblage which may be termed "Cera-
topyge fauna" from one of its more typical
representatives. This new fauna is char-
acterized by such genera as Trinodus, Acero-
carina, Saltaspis, Notopeltis, Basiliella,
Dolerasaphus, Ceratopyge, Orometopus,
Protopliomerops, Pliorneroides, Metapilekia,
Colpocoryphoides, and Nannopeltis.

When this fauna is examined in detail, 2
somewhat different assemblages of trilo-
bites may be also distinguished, each char-
acterizing a well-defined zone. The lower
one shows a mixture of "old" Lower Tre-
madocian species, such as Triarth rus tetra-
gonalis, Parabolinella argentinensis, and
Parabolinopsis mariana, with "new" types
such as Ceratopyge for ficuloides, Asaphellus
jujuanus, and Shumardia minutula. From
the most common association of species, this
may be termed the Triarthrus tetragonalis-
Shumardia minutula zone. The upper zone,
characterized by the dominance of the new
types, may be styled the Notopeltis ortho-
metopa zone, in accordance with the pre-
dominant species.

The disappearance of many old types in
the Triarthrus tetragonalis-Shumardia minu-
tula zone, and above all, the appearance of
new types which soon become dominant in
the succeeding Notopeltis orthometopa zone,
bringing about an obvious change in the
composition of the fauna, may be regarded
as marking an important biostratigraphic
limit which is here considered to mark the
boundary between Lower and Upper Tre-
madocian rocks of the Argentine region.

TRIARTHRUS TETRAGONALIS-SHUMARDIA

MINUTULA ZONE

As mentioned previously, a marked
change in the composition of the fauna is
to be noted in this zone. Many of the "old"
Lower Tremadocian types have disappeared,
such as Pseudoperonopsis, Ciceragnostus,
Acadagnostus, Gallagnostus, Harpides,
Kainella, Lloydia, Protopeltura, and Nio-
bina, together with the endemic genera
Australoharpes, Hapalopleura, and Pseudo-
hysterolenus. Others, however, still persist,

but the coming in of new forms is evident.
Some are exclusively known from this zone,
as Acerocarina glaber, closely allied to A.
norwegica from the Tremadocian of Nor-
way, and Saltaspis steinmanni, a proparian
pelturid related to Acerocare. Many new-
comers reach maximum abundance in the
succeeding zone. Among these, Colpocory-
phoides trapezoidalis and Para bolinella
triarthroides deserve especial attention. Col-
pocoryphoides is an endemic genus appar-
ently related to Colpocoryphe, from the
Llandeilian of Bohemia, and probably also
to Calymenidius, known exclusively from
the Trempealeauan of eastern Canada.
Parabolinella triarth roides, originally de-
scribed from Argentina in 1938, has been
identified by SHAW (1951) in the upper-
most part of the Gorge formation of Ver-
mont, and by WILSON (1954) in Tremado-
cian Woods Hollow boulders of the Mara-
thon uplift of Texas. However, both SHAW'S
and WILSON ' S specimens belong, in all prob-
ability, to the closely related species Para-
bolinella ("Moxomia") hecuba, originally
described by WALCOTT from the Chushina
formation of British Columbia. Procera-
topyge incondita is a peculiar ceratopygid
not unlike P. conifrons from the Swedish
Upper Cambrian.

NOTOPELTIS ORTHOMETOPA ZONE

The upper assemblage witnesses the dis-
appearance of all Cambrian elements and is
characterized by a culmination of Trema-
docian-European alliances. Such "old" Low-
er Tremadocian types as Leiagnostus, An-
gelina, Parabolinella, Parabohnopsis, and
Pseudokainella have finally gone, while
typical Tremadocian forms attain great im-
portance. Some were already present in the
preceding zone but here they reach wide-
spread distribution; among them are Gerag-
nostus callaveiformis, related to the British
G. callavei: Shumardia min utula, closely al-
lied to the British and Scandinavian S. pusil-
la; Asaphellus jujuanus, reminiscent of the
British A. homfrayi; and, above all . Cera-
topyge for ficuloides and Apatokephalus ser-
ratus. New Tremadocian forms, however,
are added to this cohort: Trinodus jujuyen-
sis is allied to the Scandinavian T. glabratus,
while T.? saltaensis recalls T. oviformis
from the early Arenigian of France. Oro-
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TABLE 2.—Zonal Distribution of Upper Tremadocian Fossils in Argentina

[EXPLANATION. A=Triarthrus tetragonalis-Shumardia minutula zone. B=Notopeltis orthometopa zone.
C=Species known in Lower Tremadocian beds.]

FOSSILS

Graptolithina
Bryograpius sp. 	

Brachiopoda
Broeggeria salteri (HoLL) 	
Broeggeria elongata HARRINGTON 	

Lingulella sp. 	
Nanorthis sp. all. N. christianiae (KJERuts)

Gastropoda
Bucania cyrtoglypha HARRINGTON 	

Hy	 ( Orthotheca) multistriatus HARRINGTON 	

Trilobita
Geragnostus nesossii HARRINGTON & LEANZA, n. sp. 	

Geragnostus (Micragnostris) neumanni HARRINGTON & LEANZA, n. sp. 	

Geragnostus (Micragnostus) hoeki KOBAYASHI 	

Geragnostus (Micragnostus) callaveiformis HARRINGTON & LEANZA, R. sp. 	
Trznodus nijuyensis HARRINGTON 	

Trinodus? saltaensis HARRINGTON & LEANZA, IL sp. 	

Leiagnostus turgidulus HARRINGTON & LEANZA, n. sp. 	

Shumardia minutula HARRINGTON 	

Plesioparabohna pro parla HARRINGTON & LEANZA 	
Parabolino psis mariana HOER 	

Acerocarzna glaber (HARRINGTON) 	
Acerocarina? sp. 	

Saltas pis steinnzanni (KoBAYAsm) 	
Angelina hyeronimi (KAYsER) 	
Parabolinella argentinensis KOBAYASHI 	

Parabolinella triarthroides HARRINGTON 	

Plicatolina scalpta HARRINGTON & LEANZA, n. sp. 	

Triarthrus tetragonalis (HARRINGTON) 	

Triarthrus rectzfrons HARRINGTON 	

Mekynophrys nanna HARRINGTON 	

Pseudokainella lata (KosAyAsnz) 	
Pseudokainella keideli HARRINGTON 	

Apatokephalus serratus (BoEcK) 	
Asaphellus catamarcensis KOBAYASHI 	

Asaphellus zu Manus HARRINGTON 	

Notopeltis orthornetopa (HARRINGTON) 	

Basiliclla cannata HARRINGTON 	

Dolerasaphus laevis HARRINGTON & LEANZA, n. gen., n. sp. 	

Illaenopsis stenorhachis (HARRINGTON) 	

Ceratopyge forficuloides HARRINGTON & LEANZA, n. sp. 	

Proceratopyge incondita HARRINGTON & LEANZA, n. sp. 	

070177e1Opus pyrifrons HARRINGTON 	

Orometopus notatifrons HARRINGTON & LEANZA, n. sp. 	

Protopliornerops rossi HARRINGTON & LEANZA, n. sp. 	

Pliomerozdes deferranisi (HARRINGTON) 	

Metapilckza bilirata HARRINGTON 	

Colpocosyphozdes frapezoidalis (HARRINGTON) 	

Nannopeltis modesta (HARRINGTON) 	

me/opus pyrifrons is closely similar to the
British O. pyrus, while Triarth rus rectifrons
was once regarded as a simple variety of T.
angelini, a well-known Scandinavian species.
The assemblage, however, is characterized
by the great abundance and widespread oc-
currence of two asaphids, Notopeltis ortho-
metopa and Basiliclla carinata. The first be-
longs to an endemic genus of doubtful
affinities; the second corresponds to a genus

which, outside the Andine region, is found
only in Middle and Upper Ordovician beds
(Blackriveran of eastern and central North
America and Chikunsan of Korea).

No graptolites have been found associated
with the shelly elements of the Notopeltis
orthometopa zone, but Bryograptus sp. oc-
curs in the underlying Triarthrus tetragon-
alis-Shumardia minutula zone in the Lam-
pazar district of Salta.
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When a comparison is made of the trilo-
bite assemblage characterizing the Notopel-
tis orthometopa zone with those of the
British and Scandinavian Tremadocian, it
is at once apparent that a marked similarity
exists between the Andine congeries and
those distinguishing the upper zones of the
European stage. The affinities are strongest
with the faunas of the Apatokephalus ser-
ratus and Shumardia pusilla zones of
Sweden and their Norwegian equivalents,
beds 3ay, 34, and possibly also 3aa, but
they are also noticeable with those of the
Penmorfa beds of Inyscynhaiarn and their
equivalents, the Amnodd beds of Arenig
and the Shumardia pusilla zone of the
Wrekin in Great Britain. We are, therefore,
tempted to correlate the Notopeltis ortho-
metopa zone with the Upper Tremadocian
beds of Great Britain and Scandinavia, but
whether the faunal similarity means close
age equivalence is clearly a different prob-
lem.

When we try to extend the comparison
to the lower zones of the Argentine Trema-
docian, two great difficulties are at once
evident. In the first place, a considerable
number of characteristic European Trema-
docian genera, such as Euloma, Niobe,
Nileus, and Symphysurus, are absent in the
Andine province, this absence being more
than counterbalanced by the proliferation of
endemic genera. In the second place, only
the upper zones of the European Tremado-
cian Stage bear rich and varied shelly faunas.
The lower zones show a predominance of
graptolite faunas, though in North Wales
and Shropshire, and to a lesser degree also
in Scandinavia, rather meager shelly faunas
alternate with the graptolite-bearing bands.
This dissimilarity in the general character
of the faunas deprives us of the possibility of
a close comparison, and the correlation of
the lower zones of the Argentine "Tremado-
cian" with the European Lower Tremado-
cian becomes a matter for speculation. Cer-
tainly, Triarthrus shinetonensis and T. tetra-
gonalis suggest a close parallelism, as they
are both known in the European Tremado-
cian, but peculiarly enough they are "mis-
placed" in the Andine sequence. T. shine-
tonensis is restricted to the lowermost
(Parabolina argentina) zone, while in
Europe it is exclusively represented in the

upper (Shumardia pusilla) zone. T. tetra-
gonalis, especially abundant in the Para-
bolina argentina and Kainella meridionalis
zones, seems to be restricted to the 3aa beds
of Norway. The evidence furnished by these
species would, if anything, point toward
correlation of the lower zones of the Argen-
tine Tremadocian with the Upper Tremado-
cian of Europe which seems, of course,
rather improbable.

The only reliable evidence is thought to
be that provided by identification of the
scarce graptolite remains found associated
with the shelly faunas, and especially by
those found in the Parabolina argentina
zone. These have been referred by TURNER
to different varieties of Dictyonema flabelli-
forme, including the "forma typica" (=D.
fiabelliforme fiabelliforme) and D. flabelli-
forme sociale, which characterize the low-
ermost Tremadocian zone of Europe.

From the above discussion it seems that
we may suggest a general correlation of the
described 2 upper and 2 lower zones of
Argentina with the Upper and Lower Tre-
madocian of Europe, respectively, but this
correlation, exclusively based on certain
faunal similarities, does not necessarily mean
exact age equivalence and very probably
does not mean this.

ARENIGIAN
In the large and continuous sections ex-

posed in the Rio Santa Victoria, Quebrada
del Toro, Cerro San Bernardo, and other
regions, the Ceratopyge fauna comes sud-
denly to an end and the overlying beds are
characterized by a wholly different fossil
assemblage. With exception of a few species
still surviving from the Notopeltis ortho-
metopa zone, such as Shumardia minutula,
Colpocoryphoides trapezoidalis, Nannopeltis
modesta, and the bellerophontid Bucania
cyrtoglypha, all the "old" types suddenly
disappear and the shelly fauna suffers a
marked impoverishment. At the same time
new types make a sudden appearance and
the fauna becomes characterized by the
sudden display of a wonderful array of new
asaphids, such as Thysanopyge, Kayserapis,
Zuninaspis, Australopyge, Megalaspis,
Megalaspidella, Ogygiocaris, and Niobides,
dominated by the ubiquitous presence of
the gigantic Thysanopyge argenfina, some
specimens of which reach 40 cm. in length.
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TABLE 3.—Zonal Distribution of Arenigian Fossils in Argentina
[ EXPLANATION. A-D are zones recognized in northern Argentina (A,B, defined by trilobites, and CD, by
graptolites). E,F are graptolite zones of the Precordillera. A =Kayseraspis asaphelloides zone. B=Ogygio-
caris araiorhachis zone. C=Tetragraptus bigsbyi zone. D=Didymograptus leptograptoides zone. E=Tetra-

graptus bigsbyi zone. F=Didymograptus sp. cf. D. leptograptoides zone.]
Fossits	 A	 B	 CDE	 F
Graptolithina

Dictyonema n. sp. TURNER  	 —	 X	 — — — —
Dictyonema sp. 	  — — — — — X
Didymograptees ex group D. affinis NecHoLsoN  	 —	 —	 X	 —	 —
Didymograptus sp. aff. D. bifidus (HALL)  	 —	 —	 —	 X	 —	 —
Didymograptus sp. cf. D. corn pressas HARRIS & THOMAS 	 —	 X	 —	 —	 —
Didymograptus defiexus ELLES & WOOD  	 X	 —	 —	 —	 —
Didymograptas sp. cf. D. dubitatus HARRIS & THOMAS  	 —	 —	 —	 —	 —	 X
Didymograptus sp. ex group D. extensus-D. patedus 	 —	 —	 X	 —	 —	 —
Didymograptus sp. ex group D. indentas (HALL)  	 —	 —	 X	 —	 —
Didyrnograptus filiformis Tv LLB ERG  	 —	 X	 —	 —	 —
Didymograptus leptograptoides MONSEN  	 —	 —	 X	 —	 —
Didymograptus sp. cf. D. leptograptoides MONSEN 	 —	 —	 X
Didymograptus nitidus (HALL)  	 X	 —	 X	 X	 —
Didymograptus simulons ELLES 	  — —	 X	 — — —
Didymograptus v-deflexus HARRIS  	 —	 X	 X	 —	 —
Didymograptus sp. aff. D. v-deflexus HARRIS 	 X	 —	 —	 —	 —
Didyrnograptus ti -fractus SALTER  	 X	 —	 —
Didymograptus sp. ex group D. v-fractus-D. v-defiexus 	 —	 —	 X	 —	 —
Didymograptus vacillons TULLBERG  	 X	 —	 —	 — —	 —
Didymograptus vacillates attenuatus MONSEN  	 X	 —	 —	 —	 —
Didym ograptus vacillans dissinzilis Loss  	 X	 —	 —	 —	 —	 —
Didymograptus vacillans-deflexus subsp.  	 X	 —	 —	 —	 —
Didymograptus sp. aff. D. validas-D. constrictus (s.l.)  	X	 —	 —	 —	 —
Isograptus gibberulus (NicHoLson), subsp. a  	 —	 —	 X	 —
Isograptus gibberulus (NicHoLsoN), subsp. b 	 —	 —	 X	 —
Isograptus gibberulus (Niciim,soN), subsp. c  	 —	 —	 —	 —	 X
Isograptus gibberedus (NicHoLsort), subsp. d  	 —	 —	 —	 —	 —	 X
Pterograptus sp.  	 —	 — —	 —	 X
Giyptograptus dentatus (BRONGNIART)  	 —	 —	 —	 —	 X
Glyptograptus sp. 	  — — — — —	 X
Glossograptus sp. cf. hincksii fimbriatus (HoPKINsoN) 	 —	 —	 —	 —	 —	 X
Glossograptus sp. cf. G. hincksii bis pinatus BULMAN 	 —	 —	 —	 —	 X	 —
Glossograptus acanthus ELL ES & WOOD 	  — — —	 —	 X	 —
Lasiograptus sp.  	 —	 — —	 —	 X
Dichograptus separatus ELLES 	 —	 —	 —	 —	 X	 —
Tetragraptus amii ELLES & WOOD 	 —	 —	 —	 X	 —
Tetragraptus bigsbyi (HALL)  	 —	 X	 —	 X	 —
Tetragraptas lavalensis RUEDEMANN  	 X	 —	 —	 —	 —	 —
Tetragraptus pendens ELLES 	 —	 —	 X	 —

Tetragraptus quadribrachiatus (HALL)  	 —	 X	 X	 —
Tetragraptus reclinatus ELLES & WOOD 	 —	 —	 —	 —	 X	 X
Tetragraptus sanbernardicus Loss  	 X	 —	 —	 —	 —	 —
Terragraptus serra (BRONGNIART )  	 —	 X
Phyllograptus anna HALL 	  — — — —	 X	 —
Phyllograptus sp. cf. P. angustifolus elongate's BULMAN 	 —	 —	 X
Phyllograputs glossograptoides EKSTR6M 	 —	 —	 —	 —	 X
Phyllograptus sp. cf. P. typas (HALL)  	 —	 X	 —	 —	 —
Phyllograptus sp.  	 —	 X	 —	 X
Amplexograptus confertus (LAPswon -rm), subsp.  	 —	 —	 —	 —	 X	 X
Amplexograptus sp.  	 — — —	 —	 X
Trigonograptus ensiformis (HALL)  	 —	 —	 —	 X	 X
Cryptograptus tricornis longispinus Exsnxiim  	 —	 —	 —	 X
Cryptograptus? sp. 	  — — — — —	 X
Onchograptus. sp. 	  — — — — —	 X
Climacograptus sp. 	  — — — — —	 X
Azygograptus? saltaensis Loss  	 X	 —	 —	 —	 —	 —
Clonograptus fierilis (HALL)  	 X	 —

Clonograptits? sp. aff. C. subtils TORNQUIST 	 X	 —	 —
Brachiopoda

Obolus andinus HARRINGTON  	 X	 —
Nanorthis grandis ( HARRINGTON)  	 X	 X ^
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TABLE 3 (Continued)

Mollusca
Modiolopsis sanbernardwa HARRINGTON 	

Ctenoclonta laerigata HARRINGTON 	

Ctenodonta minuscularta HARRINGTON 	

Bucanta cyrtoglypha HARRINGTON 	

Liaotungoceras sp. 	
Crustacea

"Drepanellzna" erichseni HARRINGTON 	

"Zygobolba" asapha HARRINGTON 	

Caryocaris sp. 	
Trilobita

Shomardia minutula HARRINGTON 	

Triarthrus parchaensis HARRINGTON & LEANZA, H. sp. 	
	Hypermecaspis armata HARRINGTON & LEANZA, n. gen., n. sp 	
	Hypermecaspts inerrnis HARRINGTON & LEANZA, n. gen., n. sp	
	,4ustralopyge acanthura HARRINGTON & LEANZA, n. gen., n. sp 	

Australopyge russoi HARRINGTON & LEANZA, n. gen., n. sp. 	
Kayseraspzs asaphelloides HARRINGTON 	

Kayseraspis brackebuschi (KAysER) 	
megalaspis pugiocauda HARRINGTON & LEANZA, IL sp. 	
Megalaspis saltaensis (KAYsER) 	
Megalaspidella kayseri KOBAYASHI 	

Mobides armatus HARRINGTON & LEANZA, n. sp. 	
Ogygiocaris arazorhachis HARRINcrox & LEANZA, n. sp. 	
Thysanopyge argentina KAYSER 	

Thysarzopyge clapijoi HARRINGTON & LEANZA, n. sp 	
Thysanopyge? latelimbata HARRINGTON N LEANZA, n. sp. 	
Zuninaspis acuminata EinggING -roN & LEANZA, n. gen., n. sp	
Araiopleura reticulata HARRINGTON & LEANZA, n. gen., n. sp. 	
Raphiophorus? lamas, HARRINGTON & LEANZA, n. sp..... .........
Colpocoryphoides trapezoidalis (HARgiNcroN) 	
Nannopeltis modesta (HARRINGTON) 	

When this assemblage, which may be
termed Thysanopyge fauna, is analyzed in
detail, two successive associations may be
distinguished. The lower one is character-
ized by the persistence of the few Upper
Tremadocian forms mentioned above, which
are occasionally found associated with Kay-
seras pis asaphelloides. This may be distin-
guished as the Kayseraspis asphelloides
zone. In addition to Shumardia, Colopocory-
phoides, and Nannopeltis, the genera Aus-
tralopyge and Zuninaspis seem restricted
to this zone. The upper assemblage char-
acterizes what may be styled the Ogygio-
caris araiorhachis zone from the most typical
and widespread species. Besides this form,
some others seem restricted to this zone,
notably Hypermecaspis inermis, H. armata,
Niobides arm atus, and the rare Araio pleura
reticulata, Rhapiophorus? lamasi, Me galas-
pis pugiocauda, and Thysanopyge clavijoi.
Some species, however, such as Thysanopyge
argenti na, Kayseras pis brackebuschi, Mega-
las pissaltaensis, Megalaspidella kayseri, and
Triarthrus parchaensis are equally repre-
sented in both zones.

When the graptolite remains found asso-
ciated with the shelly elements of the Thy-
sanopyge fauna are taken into account, it is
clear that the few species heretofore identi-
fied are also distributed in two distinct
zones. Didymograptus deflextts, D. v-tractus,
D. nitidus, D. vacillans, Tetragraptus lavai-
casts, andand T. sanbernardicus are restricted
to the lower or Kayseraspis asaphelloides
zone, while Didymograptus v-deflexus, D.
sp. cf. D. compressus and Dictyonema n. sp.,
TURNER are found in the upper beds asso-
ciated with Ogygiocaris, Niobides, and Hy-
permecaspis.

To the west of the Rio Santa Victoria ex-
posures, however, in the Yavi-La Quiaca-
Tafna district of northwestern Jujuy very
close to the Bolivian border, the Lower
Ordovician beds are characterized by a pre-
dominance of graptolites over all other fos-
sils. No "pure" graptolite faunas are, how-
ever, developed, as usually scarce remains of
brachiopods, cephalopods, and trilobites are
found associated with the graptolites, but a
reversal of conditions is evident and instead
of shelly faunas with sporadic graptolites,
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graptolite faunas with sporadic shelly ele-
ments are found in this region. Unfortun-
ately little is, as yet, known regarding these
occurrences but from Loss's preliminary
reports it would seem that 2 distinct asso-
ciations of slightly different age are found
in the region. What may be regarded as the
lower assemblage is characterized by Didy-
mograptus simulans, D. filiformis, Didymo-
graptus of the D. afiinis and of the D. in-
dentus groups, Didymograptus of the D.
extensus-D. patulus series, Didymograptus
of the D. v-fractus-D. v-deflexus group,
Tetragraptus quadribrachiatus, T. pen dens,
T. bigsbyi, and Phyllograptus sp. cf. P.
typus. The upper association has furnished
Didymograptus v-deflexus, D. leptograp-
toides, and D. sp. aff. D. bifidus. CECIONI

has mentioned Liaotungoceras sp. associated
with Phyllograptus and Tetragraptus, and
Loss (private communication) has identified
Thysanopyge sp. in the lower assemblage.
With these exceptions, nothing is known
about the shelly elements associated with
the graptolites.

The Thysanopyge fauna, as compared
with that of the underlying Upper Tremado-
cian, has a marked provincial impress, evi-
denced by the profusion of endemic genera
of rather baffling affinities. Though Kayser-
aspis may be regarded as derived from the
Tremadocian Asaphellus stock, the rela-
tions of the spiny asaphids Thysanopyge and
Australopyge are difficult to elucidate,
while Megalaspidella and Niobides do not
closely resemble any known asaphid. Araio-
pleura is the last representative of the en-
demic family Hapalopleuridae, which at-
tained maximum development during the
Lower Tremadocian. The family seems re-
lated to the North American Alsataspididae,
known to range from the Beekmantown to
the Deepkill. The "Atlantic" element of the
Thysanopyge fauna is reduced, disregarding
the surviving Shumardia, to the genera
Triarth rus, Hypermecaspis, Megalaspis,
Ogygiocaris, and Raphiophorus. Triarthrus
parchaensis is very similar to the Lower
Tremadocian T. tetragonalis and to the
Upper Trerradocian T. rectifrons, and clear-
ly belongs to the same Andine stock. Hyper-

mecaspis belongs to an Andine family,
probably derived from the Parabolinella
stock of the Triarthrinae, which, however,
is represented in the Tremadocian of Nor-

way and Wales by the species Hyperrnecas-
pis ("Parabolinella") rugosa. The 2 species
of Megalaspis heretofore identified seem, on
the other hand, to belong to the Megalaspis
acuticauda group of the Expansusskiffern
and Orthocerenkalk of Scandinavia, of gen-
eral Arenigian age. Ogygiocaris araiorhachis,
however, closely resembles O. dilatata from
the Climacograptus putillus and Nema-
graptus gracilis zones of Scandinavia, while
Raphiophorus? lamasi may be compared
with an unnamed species described by HAD-
DING from the Climacograptus putillus zone
of Skane. The evidence furnished by these
trilobites as regards possible correlation is,
therefore, rather contradictory. Hyper-
mecaspis suggests Tremadocian affinities,
Megalaspis indicates Arenigian relations,
and Ogygiocaris points out toward Llandeil-
ian-Caradocian alliances. It is clear, there-
fore, that though the Thysanopyge-bearing
beds are obviously homotaxial, in the best
Huxleyan sense, with the British Arenig, no
comparison is possible between the Thysan-
opyge fauna and the Ogygiocarella (=Ogy-
gia) fauna of the Arenigian Stage.

The associated graptolites, especially those
found in the Cerro San Bernardo, Quebrada
del Toro, and Rio Santa Victoria sections,
show the most varied relations. Besides spe-
cies of widespread distribution, such as
Clonograptus flexilis, Didyniograptus v-frac-
tus, D. deflexus, and D. nitidus variously
known from North America, Great Britain,
Scandinavia, Australia, New Zealand, and
China, other forms, such as Tetragraptus
lavalensis are restricted to the Deepkill of
North America, while others, such as Didy-
mograptus vacillans and D. vacillans alter-
natus, are known only from Scandinavia.
At least 2 species, Didymograptus v-deflexus
and D. cornpressus, are restricted to Aus-
tralia, where they occur distributed between
the Cardiograptus morsus zone of the
Yapeen Series and the Diplograptus inter-
situs zone of the Upper Darriwil Series of
Victoria. Endemic forms, however, such as
Dictyonema n. sp., TURNER, Tetragraptus
sanbernardicus, and Azygograptus? saltaen-
sis, are present even among the graptolites.
Taken as a whole, however, the associated
graptolites clearly suggest Arenigian-Deep-
killian-Yapeenian correlation. This is also
the case with the Yavi-Tafna assemblages.

No shelly faunas of Arenigian age are
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known in the Precordillera. Here the Gual-
camayo shales, exposed a little southwest of
Guandacol, have furnished "pure" grapto-
lite assemblages characterized by a rather
peculiar association of species. TURNER
(1950, unpublished monograph) has dis-
tinguished 2 different assemblages which
may be regarded as so many successive
zones. The lowermost zone is characterized
by Tetragraptus bigsbyi, T. amii, T. reclina-
tus, and T. quadribrachiatus, together with
Glossograptus acanthus and Dichograptus
separatus. The upper zone is characterized
by Didymograptus sp. cf. D. leptograptoides,
Glyptograptus den tatus, Cryptograptus tri-
cornis longispinus, and Onchograptus sp.
As pointed out by TURNER, the association
of species which characterizes the lower or
Tetragraptus bigsbyi zone, suggests a gen-
eral Arenigian-Llanvirnian correlation.
Some forms, such as Dichograptus separatus
and Tetragraptus amii, are known, in Great
Britain, in the Lower Arenigian Didymo-
graptus extensus zone. Others, such as
Tetragraptus quadribrachiatus, are repre-
sented throughout the Arenigian, while yet
others, as Phyllograptus an na, Tetragraptus
bigsbyi, and Trigonograptus ensiformis,
reach the Lower Llanvirnian Didymograp-
tus bifidus zone. Glossograptus acanthus is
one of the few species of the genus known
in the Arenigian beds of Great Britain, being
represented in the Didymograptus extensus
zone as well as in the Llanvirnian Didymo-
graptus bifidus zone. Glossograptus hincksii
bispinatus is, apparently, a rather late Llan-
virnian species in northern Bolivia and
southern Peru (BULMAN, 1931), but the
presence of this graptolite associated with
Arenigian forms in the Precordillera seems
no more strange than the association of
Glossograptus acanthus with Didymograp-
tus extensus in the Lower Arenigian beds
of Great Britain.

The lower fossil assemblage of the Gual-
camayo shales, besides showing alliances
with the Arenigian and Llanvirnian faunas
of Great Britain, displays a general similar-
ity with those of the Lower Glenogle, Lower
Beekmantown, and Deepkill of North
America. The abundance of Isograptus, a
genus scarcely represented in the British
Arenigian and in the North American
Deepkill but conspicuous throughout the

Lower and early Middle Ordovician of
Australia, suggests, on the other hand, Aus-
tralian affinities. A striking peculiarity of
the lower Gualcamayo assemblage is the
total absence of true Didymograptus, which
are met with for the first time in the suc-
ceeding Didymograptus sp. cf. D. lepto-
graptoides zone. Here the Australian affini-
ties are even stronger, evidenced not only by
Isograptus gibberulus subspp. but also by
Didymograptus sp. cf. D. dubitatus and the
characteristic genus Onchograptus. This as-
semblage also shows a mixture of Arenigian
and Llanvirnian species. Tetragraptus serra
and T. reclinatus, for instance, are unknown
in Great Britain in beds younger than the
Didymograptus hirundo zone. Other forms,
such as Didymograptus leptograptoides,
Trigonograptus ensiforrnis, Cryptograptus
tricornis Ion gis pinus, and Glyptograptus
den tatus are known both in Arenigian and
Llanvirnian beds. Didymograptus lepto-
graptoides, though originally described from
the Upper Arenigian beds of Scandinavia,
is known in the D. hirundo and D. bifidus
zones of Belgium (BuLmAN, 1950) and is
also represented in the Korpa shales of
northern Bolivia and southern Peru (But:
MAN, 1931), where it occurs associated with
Llanvirnian forms. Glyptograptus dentatus,
though restricted to the Arenigian in Great
Britain, is an Upper Deepkill species in
North America. Besides these forms there
are others, such as Phyllograptus angusti-
folius elongatus and P. glossograptoides,
which are unknown in beds older than
Llanvirnian. The first subspecies, originally
described by BULMAN from southern Peru,
is also present in the uppermost zone of the
Unteren Didymograptusskiffern of Norway,
while the second is restricted to similar beds
in Sweden. Lastly, it may be mentioned that
Onchograptus is found associated with Cli-
macograptus and Trigonograptus ensiformis
in the Didymograptus walcottorum zone of
western North America, considered as equi-
valent to the D. bifidus zone of the east.

From what has been mentioned it is clear
that no close parallelism may be drawn be-
tween the Gualcamayo graptolite assem-
blages and those of Europe. Not only do we
find a striking poverty in Didymograptus
species, but a somewhat conflicting associa-
tion of Arenigian and lower Llanvirnian
forms which suggest, if anything, a general
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correspondence with the uppermost Areni-
gian of Great Britain. There is little in com-
mon between the Precordilleran congeries
and the Arenigian graptolite assemblages
identified in northern Argentina. These,
however, are still very imperfectly known,
and it is thought that future studies of the
rich faunas discovered by Loss in the La
Quiaca-Tafna region will permit a closer
comparison with the Gualcamayo assem-
blages.

LLANVIRNIAN
In the Sierra de Zapla-Rio Capillas dis-

trict and in some other areas of northern
Argentina and southern Bolivia, the Thy-
sanopyge fauna is succeeded by a meager,
wholly different fossil assemblage, char-
acterized by the widespread occurrence of
Hoekas pis schlaginttveiti and Synhomalono-
tus kobayashii. The H. schlaginttveiti fauna,
found a little above the uppermost Thysan-
opyge-bearing level, characterizes the base
of a moderately thick sequence which is de-
void of fossils in its middle and upper parts.
Though no close comparison with European
faunas is possible, the stratigraphic position
of the Hoekaspis-bearing beds suggests a
Lower Llanvirnian equivalence. In the Rio
Cachiyuyo area of the Famatina range of
northwestern Argentina, conditions are prac-
tically reversed; the lower one-third of the
exposed sequence is devoid of fossils while
the upper two-thirds is fossiliferous. Two
successive shelly faunules may be distin-
guished here; the lower one, characterized
by Hoekaspis megacantha, is found in the
upper half of the Suri formation, while the
upper one, with Proetiella tellecheai and
Orthis n. sp., is borne by the overlying
Molles formation. In the Precordillera of
western Argentina, the very thick San Juan
limestones contain both Proetiella tellecheai
and Orthis n. sp. in the upper one-third, but
the lower two-thirds of the sequence is com-
pletely devoid of fossils. In the Guandacol
area, the San Juan limestones conformably
succeed the Gualcamayo shales bearing up-
permost Arenigian graptolites, while a little
to the south, in the Huaco district, the same
limestones are conformably succeeded by
the Cerro Viejo shales bearing Glyptograp-
tus teretiusculus. Combining the evidence
displayed in the three regions, it seems jus-
tifiable to distinguish, at least provisionally,

three successive Llanvirnian zones in Argen-
tina which, in ascending order, may be
termed the Hoekaspis schlagintweiti, Hoek-
aspis megacantha, and Proetiella tellecheai
zones. In northern Argentina only the lower
zone is represented, the remainder of the
Llanvirnian sequence being devoid of fos-
sils. The Hoekaspis megacantha and Proe-
tiella tellecheai zones, on the other hand, are
present in the Famatina range, where the
base of the Llanvirnian sequence is unfossili-
ferous and only partly exposed. Lastly, only
the upper zone is represented in the Pre-
cordillera, where the lower two-thirds of the
Llanvirnian succession is completely devoid
of fossils.

HOEKASPIS SCHLAGINTWEITI ZONE

The lower zone is characterized by a
rather meager shelly fauna of brachiopods,
pelecypods, gastropods, cephalopods, and
trilobites. With exception of the trilobites
and of some nautiloids, the fossils have not
yet been studied.

The trilobites are represented by very few
species, but some of them are notably per-
sistent and widespread. In northern Argen-
tina Hoekaspis schlaginttveiti is the most
abundant form, often found associated with
Synhomalonotus kobayashii and in some
localities also with a large asaphid of the
Basilicus-Basiliella group. In Loma San Juan
near Tarija, southern Bolivia, S. kobayashii
is found associated with a similar Basilicus-
like asaphid and with "Trinucleus" krue-
geri, while farther north (Capinota district,
near Cochabamba, central Bolivia) it occurs
together with "Trinucleus" kruegeri, Hoek-
aspis matacensis, and Orthis bolivianus.
Hoekaspis is an endemic asaphid of very
doubtful affinities, superficially resembling
Ogyginus. S. kobayashii was originally com-
pared by KOBAYASHI with S. tristani of the
French Arenigian, but the relations between
these species do not seem to be particularly
close. The genus, however, as restricted by
SHIRLEY (1936) to S. tristani and closely
allied forms, is exclusively represented in
the Arenigian beds of Wales, Shropshire,
and Brittany. "Trinucleus" kruegeri was
also compared by KOBAYASHI with a French
species, T. ornatus, which occurs associated
with S. tristani in the Arenigian of Brittany.
STORMER (1930), however, rightly pointed
out that this species seems to belong to the
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TABLE 4.—Zonal Distribution of Llanvirnian Fossils in Argentina
[EXPLANATION. A =Hoekaspis schlagintweiti zone. B =Hoekaspis megacantha zone. C=Proetiella

tellecheai zone.]

Fossms
Graptolithina

lymograptus climacograptoides (HoLm) 	
Didymograptus bifidus (HALL) subsp. 	

Bryozoa
Monticulipora? argentina KAYSER 	

Brachiopoda
°bolus sp. 	
Hesperonomia n. sp. 	
Productorthis kayseri KOZLOWSKI 	

Clitambonites? stelzneri (KAysER) 	
"Strophomena" talacastensis KAYSER 	

Sowerbyella sp. aff. S. sericea (SowERBY) 	
Diaparelasma n. sp. 	
Orthis n. sp. 	
Taffia n. sp. 	
Platyostrophia n. sp. 	

Mollusca
Ctenodonta sp. 	
Cosmogoniophorina sp. 	
Lesmerilla sp. 	
Maclurites sarmientoi (KAysER) 	
Maclurites avellanedae (KrossER) 	
Maclurites stelzneri (1(Av5ER) 	
Ophileta sp. 	
Limites sp. 	
Protocycloceras stefaninii CECIONI 	

Protocycloceras bonarellii CECIONI 	

Protocycloceras harringtoni CECIONI 	

Paracyclostomiceras floweri CECIONI 	

Paracyclostomiceras depressiurn CECIONI 	

Diderocera; sp. 	
Trilobita

Remopleuridioides preandinus HARRINGTON & LEANZA, n. gen., n. sp. 	
Proetiella tellecheai (RuscoNi) 	
Keidelia macrophthalrna HARRINGTON & LEANZA, IL gen., n. sp. 	
Hoehaspis schlagintweiti HARRINGTON & LEANZA 	

Hoekaspis megacantha (LEANzA) 	
Ogygrtella australis HARRINGTON & LEANZA, n. gen., n. sp. 	
Parabasilicus sp. aff. P. typicalis KOBAYASHI 	

Dolerobasilicus? sp. 	
Asaphopsis intermedia HARRINGTON & LEANZA, n. sp. 	
Nanillaenus gualcamayensis HARRINcron & LEANZA, n. sp. 	
Famatinolithus noticus HARRINGTON Sc LEANZA, n. gen., n. sp. 	
Lonchodornas suriensis HARRINGTON 8c LEANZA, n. sp. 	
Mendolaspis salagasiensis Ruscom 	
Cvrtometopus? sp. 	
Piiomera tineophrys HARRINGTON /1/4 LEANZA, n. sp. 	
Pliomera? sp. 	
Encrinurus? niquivilenns HARRINGTON & LEANZA, n. sp. 	
Synhomalonotus hobayashii HARRINGTON & LEANZA, n. nov. 	

A	 B	 C
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X

X
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Trinucleus faveolatus-T. bronni group of
the Ogygiocaris dilatata zone of Scandinavia,
of general Upper Llandeilian-Lower Carado-
cian equivalence. The "Basilicus- like" asa-
phids found in this zone belong to large
species, and as the remains are usually
very fragmentary, their correct identifica-
tion has proved impossible. KOBAYASHI re-
ferred some rather unsatisfactory pygidia

from Bolivia to Basilicus sp. all. B. tyrannus
and Parabasilictis sp. all. P. typicalis. B.
tyrannus is a typical Llandeilian species
found in many Welsh and English localities
and representatives of the genus are also
known in the approximately equivalent
Chazyan of North America and Chikunsan
of Korea. P. typicalis was originally de-
scribed as from the Chikunsan of Korea,
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but Parabasilicus is represented in the Cara-
docian of Wales and Shropshire by P.
poivisii. However, not only the specific affin-
ities but even the generic assignment of these
Bolivian forms is doubtful. The specimens
referred to as B. sp. aff. B. tyrannus could
almost equally well, if not actually better,
be considered as belonging to Basiliella, a
genus known elsewhere in beds of Llan-
deilian age but represented in the Upper
Tremadocian of Argentina by a very wide-
spread species. The pygidia identified as P.
sp. aff. P. typicalis are undoubtedly similar
to the pygidium of the Chikunsan species,
but they belong to a very common "smooth"
asaphid type, and their generic assignment
cannot, to say the least, be regarded as
definitely established.

Except for the cephalopod remains re-
cently described by CECIONI (1955) from
the Rio Capillas district, Argentina, little is
known about the remainder of the shelly
fauna. The cephalopods, like the trilobites,
are not particularly useful for age and cor-
relation purposes, and though CECIONI sug-
gests that they indicate a general Llanvirnian
age, it must be owned that Protocycloceras
is known to range from Gasconadian to
Chazyan, with special development in the
Gasconadian-Tremadocian, while Paracyclo-
stomiceras is an endemic genus that seem-
ingly is related to Cyclostomiceras. Clearly,
therefore, the Hoekas pis schlagintiveiti
fauna cannot be directly compared with any
known fossil assemblage and, in particular,
no similarity may be found between this
impoverished provincial congeries and the
Placoparia fauna of the British Llanvirnian.
The homotaxis of the Hoekaspis schlagin-
ttvei ti-bearing beds and the lower part of
the Llanvirnian Stage is, however, sug-
gested by their respective stratigraphic posi-
tion, but no closer correlation can be made
at present. The likelihood of this general
equivalence, however, is strengthened by the
presence of Didymograptus climacograp-
toides in the Tafna district above the Didy-
mograptus v-deflexus-Tetragraptus bigsbyi-
bearing level, and of Didymograptus bifidus
"transients" (=subsp.) above the D. v-de-
flexus horizon of the Yavi area. These
graptolites clearly suggest a general Llan-
virnian correlation, but as the scarce shelly
elements found associated with them have

not yet been studied, the equivalence of the
Didymograptus climacograptoides-D. bifidus
(subsp.)-bearing shales with the Hoekaspis
schlagintweiti-bearing beds, though highly
probable, is still to be demonstrated.

HOEKASPIS MEGACANTHA ZONE

The Hoekaspis megacantha zone has
yielded scarce brachiopods and pelecypods
together with 6 species of trilobites, 3 of
which belong to endemic genera. Famatino-
lithus is a member of the Cryptolithinae not
directly comparable to any known genus;
Hoekaspis is an asaphid of doubtful affini-
ties, superficially resembling Ogyginus; and
Ogygitella is another endemic genus of
"Basilicus-like" asaphids with isoteliform
suture, probably belonging to the Ogygi-
toides-Pseudogygites-Pseudobasilicus group
of late Asaphidae. This suggests, if any-
thing, a Middle Ordovician age for the Suri
formation.

Asaphopsis intermedia belongs to a genus
which, according to KOBAYASHI (1936, p.
166) has "a vertical range from the Upper
Tremadocian to the Arenigian and possibly
into the lower Llandeilian." It is doubtful,
however, whether any true post-Arenigian
species of this genus is as yet known. Fur-
thermore, Asaphopsis intermedia may be
compared with A. villebruni from the Upper
Tremadocian of France, and also with A.
nakamurai from the Tomkolian of Korea
and with A. florentinensis from the "Lower
Ordovician" of Tasmania. The other 2 spe-
cies of trilobites, however, suggest Middle
to Upper Ordovician alliances. Lonchodo-
mas suriensis recalls L. drummuckensis
from the Drummuck beds of Scotland and
Pliomera tmetophrys is not unlike P. fischeri
from the Expansusskiffern and the Ortho-
cerenkalk of the Oslo region, Norway. The
remainder of the fauna has not yet been
studied in detail, but it is doubtful whether
the identification of the brachiopods and
pelecypods will add substantially to the
problem of correlation.

PROETTELLA TELLECHEAI ZONE

The fossil assemblage occurring in the
upper part of the San Juan limestones and
in the Molles formation is still imperfectly
known. With the exception of 2 species of
brachiopods studied by KOZLOWSKI, only the
trilobites have been revised in modern man-
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TABLE 5.—Zonal Distribution of Llandeilian Fossils in Argentina
[EXPLANATION. A=Glyptograptus teretausculus zone.]

Foss'Ls	 A
Graptohthina

lsograptus gibberulus (NtotoLsoN), subsp.  	 X
G/yptograittus teretiuscu/us (HisiNGER)  	 X
Trigonograptus, n. sp., TURNER  	 X
Glossograptus ciliatus EMMONS 	 X
Brachiograptus, sp.  	 X

TABLE 6.—Zonal Distribution of Caradocian Fossils in Argentina
[EXPLANATION. A-C are zones of the Precordillera, D occurs in northern Argentina. A=Nemagraptus gracilis
zone. B=Dicranograptus nicholsoni zone. C=Dicellograptus divaricatus salopiensis zone. D=Calymenella?

zaplensis zone.]
Fossms	 A	 B	 CD
Graptolithina

Nemagraptus gracilis (HALL) 	
Dicellograptus divaricatus salopiensis ELLES & WOOD 	

Dicellograptus sp. cf. D. divaricatus salopiensis ELLES & WOOD 	

Dicranograptus nicholsoni HOPKINSON 	

Dicranograptus sp. cf. D. tardiusculus ELLES & Woon 	
Dicranograptus brevicaulis ELLES & WOOD 	

Dicranograptus sp. cf. D. rectus HOPKINSON 	

Climacograptus sp. cf. C. parvus HALL 	
Climacograptus sp. aft. C. antiquus LAPWQRTH
Climacograptus sp. aft. C. bicornis (HALL) 	
Diplograptus sp. cf. D. leptotheca BULMAN 	

Orthograptus calcaratus .7c-taus ELLES & WOOD

Lasiograptus harknessi costatus (LApwoRTH) 	
Hallograptus sp. cf. H. mucronatus (HALL) 	
Amplexograptus sp. 	

Brachiopoda
Lingula inornata HOER 	 X
Lingula lineata HOEK  	 X
Orthidae gen. et sp. indet.  	 —	 —

Trdobita
Porterfieldia jachalensis HARRINGTON & LEANZA, n. gen., n. sp. 	
Asaphidae indet. 	
Guandacolithus furquei HARRINGTON & LEANZA, n. gen., n. sp. 	
Encrinurus sp. 	
Calymenella? zaplensis HARRINGTON & LEANZA, n. sp. 	

X
-
	 X

X -
X

-

X

-

X
-

X

X

X
X

X

ner, and, once again, the evidence afforded
by these fossils is far from conclusive as re-
gards the possible correlation with Ordo-
vician formations elsewhere.

Proetiella and Keidelia are 2 endemic
proetids, Mendolaspis is an endemic raphio-
phorid, and Remopleuridioides is an en-
demic remopleuridid not particularly close
to any known genus. Nanillaenus gual-
camayensis may be compared with N. con-
radi from the Chazyan of North America,
but it must be admitted that similarities be-
tween these species are not very marked.
Encrinurus? niquivilensis is a peculiar form,
for it seems to belong to the E. variolatus-
obtusus-magnituberculatus group of species
which is exclusively Silurian and has no
known Ordovician representatives. The
trilobites identified as Pliomera? sp., Cyrto-
metopus? sp., and Dolerobasilicus? sp. are

too poorly defined to warrant any com-
parison.

The general equivalence of the Proetiella
tellecheai zone with the upper Llanvirnian
of Great Britain is, however, strongly sug-
gested by the fact that in the Huaco dis-
trict, San Juan, the fossiliferous San Nan
limestones are conformably succeeded by
shales bearing Glyptograptus teretiusculus
and other graptolites of Llandeilian age.

LLANDEELIAN
In northern Argentina the Llandeilian

cannot be recognized as such, for it is repre-
sented by a barren sequence of sandstones
and shales conformably interposed between
the sparingly fossiliferous Llanvirnian and
Caradocian beds. In the Precordillera, the
Llandeilian is represented by fossiliferous
shales exposed in a small area a short dis-
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tance south of Quebrada de Huaco, east of
Jachal. These beds (Cerro Viejo shales),
which conformably overlie the San Juan
limestones, have yielded 4 species of grapto-
lites in addition to a doubtful form assigned
to Brachiograptus. The most abundant form
has been identified by the writer as Glypto-
graptus teretiusculus. This is a typical Llan-
deilian species in Great Britain but it is also
known to occur in the Caradocian. In North
America it is common in the lower Norman-
skill. Glossograptus ciliatus, doubtfully re-
corded from the Llandeilian of Great Brit-
ain, is a common lower Normanskill species
in North America. The Argentine speci-
mens, however, may turn out to be more
closely related to RUEDEMANN ' S G. ciliatus
horridus, which, according to RUEDEMANN
(1947, p. 451), "is everywhere older than G.
ciliatus" and occurs together with G. tere-
tiusculus in the Glenogle shale of British
Columbia, in a horizon regarded as inter-
mediate between those of the Deepkill and
the Normanskill. Isograptus gibberulus,
though restricted to the Arenigian in Great
Britain, is an upper Deepkill species in
North America, known both in the Didymo-
graptus bifidus and Glyptograptus dentatus
zones. In Australia, however, it has an even
higher range, attaining the Glyptograptus
teretiusculus zone of the Upper Darriwilian.
Trigonograptus, n. sp., is an endemic species
which TURNER (unpublished monograph)
compares with T. ensiformis lanceolatus of
the upper Skiddaw slates (Ellergill beds) of
Great Britain. In Australia, Tri gonograptus
ensiformis occurs together with Brachiograp-
tus in the D. decoratus zone of the "Middle
Ordovician," immediately underlying the
Glyptograptus teretiusculus zone (KEBLE &
BENSON, 1939, p. 62).

The evidence afforded by the few grapto-
lite species identified in the Cerro Viejo
shales seems, therefore, to suggest an ap-
proximate Llandeilian age for the Glypto-
graptus teretiusculus assemblage.

CARADOCIAN
In the Huaco district of the Precordillera,

the Cerro Viejo shales, bearing Glypto-
graptus teretiusculus, are conformably suc-
ceeded by the Azules shales with Nema-
graptus gracilis. Similar shales with N.
gracilis are known in the Quebrada de San
Isidro, west of Mendoza city. TURNER (un-
published monograph) has been able to

identify 8 species of graptolites obtained in
the N. gracilis zone, all of which are char-
acteristic of the British Lower Caradocian
and its equivalent North American Lower
Normanskill beds. According to TURNER,
the Argentine congeries indicate general
equivalence to the N. gracilis zone of Great
Britain and hence a Lower Caradocian cor-
relation. The only trilobite found in this
zone, Porter fieldia jachalensis , is remarkably
similar to P. caecigena from the Lower
Champlainian of the Appalachian Valley,
where it occurs associated with N. gracilis.

In the Guandacol district of the Precordil-
lera, the Glyptograptus teretiusculus and
Nemagraptus gracilis horizons seem to be
represented by the barren Las Vacas con-
glomerates, about 350 m. thick and con-
taining abundant inclusions of fossiliferous
San Juan limestones and Gualcamayo shales.
These conglomerates are conformably suc-
ceeded by the Las Plantas shales, bearing
both graptolites and trilobite remains. Be-
sides Dicranograptus nicholsoni, TURNER

has been able to identify 4 more species of
graptolites which are also definitely early
Caradocian in age. His identification of
Dicranograptus sp. cf. D. tardiusculus, a
form restricted in Great Britain to the
Climacograptus peltifer zone, led him (pri-
vate communication) to conclude that the
D. nicholsoni assemblage of Argentina may
be slightly younger in age than the N.
gracilis faunule. The trilobite remains,
found in calcareous nodules and thin lenti-
cular layers in the upper part of the Las
Plantas shales, are scarce and little char-
acteristic. Guandacolithus, however, is an
endemic tretaspine bearing some resem-
blance to the Caradocian genus Reedolithus.

The Alcaparrosa formation of the western
Precordillera has yielded only 2 species of
graptolites, identified by TURNER as Clima-
cograptus sp. aff. C. antiquus and Amplexo-
graptus sp. On the strength of the Climaco-
graptids, these beds may be regarded as early
Caradocian in age, and at least provisionally,
as about equivalent to the Las Plantas shales
of the eastern Precordillera.

The uppermost Ordovician fossiliferous
level of western Argentina is found in the
lower part of the Trapiche formation, about
250 m. above the Dicranograptus nicholsoni
horizon. These beds have yielded only
Dicellograptus divaricatus salopiensis and
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scarce brachiopod remains. This is, again,
a typical Lower Caradocian species known
in Great Britain both in the Nemagraptus
gracilis and Climacograptus peltifer zones.

In northern Argentina and Bolivia, the
Upper Ordovician sequence is very sparingly
fossiliferous. Wherever the Hoekaspis-bear-
ing beds have been found overlain by
younger Ordovician deposits, these have
proved practically barren. Cruziana trails
are, to be sure, uncommonly abundant in
these beds, a fact which suggested the name
Bilobites sandstones used by STEINMANN,

but with the exception of very scarce remains
of undeterminable lingulids and fragments
of equally undeterminable cephalopods, no
other fossils have been found in them. Far-
ther up in the sequence, however, fossils are
once again met with. In northern Argentina
they are very scarce, being found only in
the Sierra de Zapla, east of Jujuy city. They
consist of a few specimens identified as
Calymenella? zaplensis, Asaphidae indet.,
and Lin gula lineata HOEK. On the strength
of C.? zaplensis, which bears some resem-
blance to C. boisseii and C. bayant from the
French Ca radocian, a general Caradocian
age seems indicated.

In southern Bolivia, beds equivalent to
the Centinela formation of the Zapla district
of northern Argentina, have yielded more
abundant fossils. The bulk of the fauna is
made up of several species of Lin gula, Ando-
bolus, Bistramia, Orbiculoidea, Ctenodonta,
and Goniophorina, of little or no value for
age and correlation purposes, but these beds
have also yielded 2 species of trilobites and
one of a ribeirioid crustacean identified by
KOBAYASHI (1937) as Homalonotus (Brong-
niartella?) bistrami, Leiostegina inexpectans,
and Tech nophorus otaviensis, respectively,
as well as a single graptolite originally iden-

tified by HOEK as Diplograptus whitfieldi
but belonging, according to TURNER ' S re-
examination of the specimen (private com-
munication), to 0 rthograptus truncatus
subsp. The trilobite Brongiartella? bistrami
was compared by KOBAYASHI with B. bisul-
cata of the British Caradocian, but the
Bolivian species seems hardly referable to
Brongniartella inasmuch as the few illus-
trated pygidia have smooth pleural regions.
Nevertheless, it seems evident that B.? bi-
strami belongs to the Eohomalonotus-Caly-
menella-Brongniartella group of early homa-
lonotids of general Caradocian age. As al-
ready suggested by KOBAYASHI, the endemic
genus Leiostegina seems also to belong to
this group. Tech nophorus otaviensis points
toward a late Ordovician age as, according
to KOBAYASHI ( 1937, p. 401), "the genus is
so far confined to the Upper Ordovician
from the Trenton upwards in North Amer-
ica." Lastly, Orthograptus truncatus is
especially abundant in the Dicranograptus
clingani zone of the British Caradocian, but
its several subspecies are known to range
from the Climacograptus wilsoni zone well
up into the Ashgillian.

The consensus of evidence and the gen-
eral homotaxis of the northern Argentine-
Bolivian and British formations indicate that
the Calymenella?-Leiostegina-bearing beds
may be provisionally regarded as equivalent
to part of the British Caradocian, though no
close comparison is possible between the
South American congeries and the Asaphus
potvisi and Chasmops faunas of Great Brit-
ain. Whether the uppermost beds of the
Argentine-Bolivian sequence, almost devoid
of fossils, are to be regarded as somewhat
younger and possible equivalents of part of
the British Ashgillian is, at present, im-
possible to decide.

ENVIRONMENTS 0

The recognition of successive faunas and
the establishment of a generalized standard
section are indestructibly linked with the
correlation of the different formations ex-
posed in diverse parts of the Argentine
basins, and it may well be said that neither
can be successfully accomplished without
resorting to the other. The chart of Figure 3
summarizes the author's ideas regarding
these problems, showing the correlation of
different local formations described in pre-

F SEDIMENTATION

ceding pages and their relative position
within the generalized standard section.
With this correlation in mind we may now
summarize our present knowledge regard-
ing the sedimentary events which occurred
during the time lapse of the successive bio-
stratigraphic units distinguished, laying spe-
cial stress on lithofacial expressions and
their bearing on formative environmental
conditions during the progress of the Ordo-
vician sedimentary cycle.
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NORTHERN ARGENTINA AND
SOUTHERN BOLIVIA

During the Cambrian and succeeding
Ordovician sedimentary cycles, the region
now forming northern Argentina was part
of a large enbayment open to the north and
northwest and extending for an unkown
distance eastward into the area now form-
ing the Chaco plains. The southern coast
of this vast bay, which may be termed the
Jujuy embayment, was located somewhere
in southern Salta. To the west, the embay-
ment was separated from the open sea by
a protruding cape of north-northwest direc-
tion, ending somewhere in the present Puna,
which formed the northern extremity of the
Sierras Pampeanas Precambrian massif of
central and northwestern Argentina. The
set of 7 paleogeographic maps reproduced in
Figure 5 shows the distribution of lithofacies
in this region during successive intervals
between the earliest Tremadocian and the
Caradocian, the numbers corresponding to
those of the fossiliferous localities plotted in
the reference map (Fig. 4). Some southern
Bolivian localities have been taken into ac-
count in order to interpret better the succes-
sion of sedimentary events in the basin.

LOWER TREMADOCIAN

Lower Tremadocian beds form the most
important and significant part of the whole
Ordovician sequence, attaining a total thick-
ness of nearly 1,500 m. in the region of
maximum development along the Rio Santa
Victoria. They are particularly well devel-
oped in many places along the Quebrada de
Humahuaca, but they are also extensively
exposed in the southern and southwestern
areas of the basin (neighborhood of Salta
and Quebrada del Toro), along its eastern
border (Cordilleras de Yunchati and Tac-
sari of Bolivia, Cordillera de Santa Victoria,
and upper Rio Santa Cruz basin of Argen-
tina), and in the district northeast of La
Quiaca-Villaz6n.

Lower Lower Tremadocian

Sedimentites belonging to the lower
Lower Tremadocian (Parabolina argentina
zone) are by far the most constant and
widespread. They crop out in many locali-
ties between Tambo Guanacuno (Bolivia),
in the north, and Quebrada de Pingiiiyal
(Argentina), in the south, and between Rio

Santa Cruz, in the east, and Lipin, in the
west. These beds, which along the eastern
border of exposures attain a considerable
thickness (exceeding 900 m.), usually begin
with 30 or 40 m. of coarse conglomerates
containing inclusions of both Cambrian and
Precambrian rocks, lying with angular un-
conformity on older formations. In some
localities, however, the basal conglomerates
are not developed and the sequence begins
with sandstones and even with sandy shales.
The conglomerates, where present, rapidly
grade upward into much finer-grained sedi-
mentites but, according to the geographical
location of the different sections within the
sedimentary basin, sharp facial differences
may be noted in the overlying beds (Fig. 5,
1-2).

In the northern extremity of the expo-
sures, the basal beds are characterized by a
sandy-shaly facies developed along a narrow
subtriangular area of general north-north-
eastern trend which disappears toward the
south-southwest a little south of the Argen-
tine-Bolivian border. These beds are ex-
posed in the Yunchari and Tacsari Ranges
(4, 5, 8), 1 in the Tincuya district (11), and
in the Abra Rota-Rio Tres Lagunas area
(20, 21, 22). The sedimentites are bluish
and greenish sandy shales and shaly sand-
stones with intercalated layers of medium-
to coarse-grained yellowish and grayish
sandstones, some of which are hard and
silicified. Ripple marks and Cruziana trails
are frequently observed on the bedding
planes of the sandstone layers. This northern
sandy-shaly facies is characterized by a
shelly fauna of brachiopods, pelecypods, gas-
tropods, trilobites, and other fossils, always
found in a jumble of broken shells and de-
tached parts of trilobites. No graptolites have
been found associated with the shelly ele-
ments. Toward the west (Salitre, 13) and
southeast (Rio Santa Rosa, 27), these beds
are laterally transitional into dark bluish
shales, which, however, still contain inter-
calated layers of sandstones bearing Cruzi-
ana trails and ripple marks. In all these
northern regions, however, including the 2
last-named, the basal sandy-shaly beds grade
upward into thinly laminated shales which
characterize the upper half of the lower
Lower Tremadocian. In the Tacsari Range

1 The numbers refer to the fossiliferous localities shown in
the reference map and in the palcogeographic maps of Fig-
ures 4 and 5.
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these shales are cream-colored to almost
white, bearing a rich olenid fauna and Dic-
tyonema remains. In the Salitre area they
are usually dark gray, with intercalated lay-
ers of black bituminous shales, and they
also bear complete olenids and Dictyonema
remains.

A little to the south (Cerro Fundiciones,
33) and southeast (Rio Santa Victoria, 30)
of this northern area, the whole lower Lower
Tremadocian is characterized by a rather
homogeneous shaly facies, which is also
developed farther south, along the central
and eastern parts of the basin (Iruya, 39;
Cerro Colorado, 40; Rio Santa Cruz, 49;
Alfarcito, 51; Purmamarca, 53). At many
localities, however, the sequence begins with
basal conglomerates, but these are usually
thin and grade rapidly upward into the
overlying shales. At some places no basal
conglomerates are developed and the se-
quence begins with a few beds of sandy
micaceous shales. The bulk of the sedimen-
tiles, which in places attain more than 700
m. in thickness, consists of dark gray to dark
bluish-gray, thinly laminated shales, with
rare interspersed layers of dark gray, fine-
grained sandstones and siltstones in some
sections. Typical black shales are often met
with and, in certain areas (notably Purma-
marca, 53), they predominate over all other
sedimentary types. This central and eastern
shaly facies is characterized by a shelly
fauna with abundant olenids, the trilobite
remains being found intact and in great
numbers, although in a given locality or
level only 2 or 3 species are usually repre-
sented. Dictyonema remains may be found
occasionally, either associated with the trilo-
bites or by themselves in certain thin bands.
With this exception, and rare detached
valves of an inarticulate brachiopod, no other
fossils are found associated with the trilo-
bites.

In the western and southern parts of the
basin, a sandy-shaly facies is again met with,
especially well developed in the Cangre-
jillos (57) and Guayoc Chico (60) areas
north of La Quesera, in the Lampazar dis-
trict (71) of Quebrada del Toro, and in the
vicinity of Salta city (Pingiiiyal, 84; Que-
brada de la Cruz, 85; La Caldera, 78). This
facies is also developed in the Rio Iturbe
(42) and Quebrada de Reyes (63) areas of

the Quebrada de Humahuaca region. This
western and southern sandy-shaly facies is
characterized by fine-grained shaly sand-
stones, sandy shales and siltstones of green-
ish-gray to yellowish-brown colors, with
abundant intercalations of massive quartzitic
sandstones and scarcer layers of calcareous
sandstones grading into sandy limestones.
The finer-grained sedimentites are usually
banded, formed of thin alternating laminae
of fine-grained sandstones, siltstones and
silty shales. The massive quartzitic beds are
normally packed with Sko/ithos tubes and
the bedding surfaces of many layers display
ripple marks and Cruziana trails. These
sedimentites bear a shelly fauna comparable
to that of the northern sandy-shaly facies,
consisting of fragmentary remains of trilo-
bites, brachiopods, gastropods, and other
fossils, usually forming compact masses of
broken debris. No graptolites have been
found associated wtih these remains. In the
southern exposures near Salta, as well as in
those of Quebrada de Reyes, the quartzitic
intercalations are thin and scarce, the bulk
of the sedimentites consisting of finely
banded siltstones and shales. In these areas,
besides layers of "shell hash," some are
found bearing complete remains of trilobites,
notable Jujuyaspis keideli and Parabolinella
argentinensis.

From what has been said it seems that
the northern, western, and southern sandy-
shaly beds are best considered as near-shore
deposits, while the central and eastern shales
represent offshore accumulation. This is in
agreement not only with the lithological
features of the sedimentites but also with
the character of their fossil content. The
fossiliferous levels of the central and eastern
shales generally render hundreds, even thou-
sands, of intact well-preserved dorsal exo-
skeletons of trilobites, usually belonging to
a limited number of species, juvenile stages
being associated with the adults. Clearly
these trilobites were pelagic nektonic forms
which died by thousands as the result of
sudden changes in local conditions and
dropped on a muddy sea bottom free from
scavengers. The persistent association of
lujuyaspis keideli and Parabolinella argen-
tinensis, in some places to the exclusion of
other forms, suggests a true biological asso-
ciation. It is likely that these trilobites lived
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Fm. 4. Index map showing fossiliferous Ordovician localities in northern Argentina and southern Bolivia
(explanation continued on facing page).
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in swarms, much as modern shrimps. The
northern and western sandy-shaly facies, on
the other hand, invariably yield masses of
fragmentary remains belonging to different
classes of invertebrates, as would be expected
in a near-shore accumulation under "unda"
conditions (RICH, 1951). Some beds are
characterized by a jumble of broken debris
which may be conveniently termed shell
hash, while others bear scattered shells and
detached parts of trilobites, evidently molt-
ings, belonging to both vagrant benthic and
pelagic nektonic forms. These sandy-shaly
beds, however, are laterally transitional into
a rather narrow belt of finer silty-shaly sedi-
mentites which are intermediate both as
regards lithology and location within the
basin between the predominantly sandy
northern and western beds and the central
and eastern shales. These seem best regarded
as intermediate offshore deposits accumu-
lated under "clino" conditions (RICH, 1951).

Upper Lower Tremadocian

The upper Lower Tremadocian (Kainella
meridionalis zone) is developed almost in
the same areas as the lower beds, being
known from the Yunchara and Tacsara
Ranges, in the north, to the vicinity of
Salta, in the south. The beds also attain con-
siderable thickness which, in the region of
maximum development (Rio Santa Victoria,
30), may reach about 500 m. Toward the
south and southwest, however, the thickness

is considerably reduced as the facies changes
noticeably, thinning down to about 200 m.
in the Quebrada del Toro area (Fig. 5,3).

In the northern region, a shaly-calcareous
facies is developed between Guanacuno (3)
and Erquis (8), in the north, and Rio Santa
Victoria (30), in the south, hence extending
as a narrow tongue along the Quebrada de
Humahuaca as far south as Cerro Leon
(62). Here, the upper Lower Tremadocian
is mostly formed of dark gray shales, usually
marly, with abundant intercalations of many
and sandy limestones and scarce layers of
massive sandstones. These beds bear a rich
shelly fauna consisting of fragmentary re-
mains of cystoids, brachiopods, and mol-
lusks, associated with abundant detached
parts of trilobites.

To the south of Rio Santa Victoria and
east of the Quebrada de Humahuaca, these
beds are laterally transitional into homogen-
eous, thinly laminated shales much as those
characterizing the lower Lower Tremado-
cian. These beds are exposed in the Rio
Bocoya (34), Rio Nazareno (36), and Que-
brada Colorada (37) near Iruya, and also
farther south in the Rio Quirusillar district
(48). These shales bear abundant remains
of trilobites, almost to the exclusion of other
fossils. Dorsal exoskeletons are often found
intact but no complete specimens of the pre-
dominant Kainella meridionalis have ever
been discovered. Probably this is related to
an intrinsic organic feature of the species

1. Chaupiurio
2. Obispo
3. Tambo Guanacuno
4. Cuesta de Sama
5. Cuesta de Iscayache
6. Abra de Chorcoya
7. Pampa de Tacsari
8. Cuesta de Erquis
9. San Lorenzo

10. Loma San Juan
11. Cuesta de Calama
12. Tincuya
13. Salure
14. Yavi
15. Rio Toro Ara•La Quiaca
16. Cerro Escaya
17. Cerro Tafna
18. Tafna-Cieneguillas
19. Cerro Negro
20. Abra Rota-lnticancha
21. Rinc6n de Caias
22. Rio Tres Lagunas
23. Quebrada El Manzano
24. Rio de la Huerta
25. Quebrada Puestos
26. Quebrada Mccoyita
27. Rio Santa Rosa
28 Quebrada hiesOn
29. Abra Cafiani

FIG. 4.(Explanation continued from facing page.)

30. Rio Santa Victoria	 59. Pueblo Viejo
31. Acoite	 60. Guayoc Chico
32. Trigohua ico	 61. Angosto de La Quesera
33. Quebrada Colorada	 62. Cerro Leon
34. Rio Bocoyi	 63. Quebrada de Reyes
35. Rio Pescado	 64. Sierra de Zapla-Rio Capillas
36. Rio Nazareno	 65. Arroyo Garrapatal
37. Quebrada Colorada de Iruya	 66. Western flank of Sierra de Zapla
38. San Isidro	 67. Cerro Purma
39. lruya	 68. El Cardonal
40. Cerro Colorado	 69. Vega del Saladillo
41 , Rio Iruya	 70. Parcha
42. Angosto de Casayok-Rio lturbe	 71. Qucbrada de Larnpazar
43. Azul Pampa	 72. Cerro GOlgota
44. Abra de Queta	 •	 73. Abra dc los Sauces
45. Cajas	 74. Potrero ilel Castillo
46. Quebrada de Yacoraite	 75. Rio Yacones
47. Mudana	 76. Rio San Akio
48. Rio Quirusillar	 77. Road to La Caldera
49. Rio Santa Cruz	 78. Between Salta and La Caldera
50. Abra de Zcnta	 79. Quebrada de Santa Gertrudis (El
51. Alfarcito	 Gallinato)
52. Qucbrada de Huichaira	 80. Rio Moiotoro
53. East of Purmamarca station	 81. Cerro San Bernardo
54. Quebradas de Coquena and	 82. Between Salta and La Pedrera

Chalala	 83. Road to San Agustin
55. Quebrada de las Juntas	 84. Qucbradas de Pingiiiyal and
56. Upper Quebrada de Purmamarca	 Oveicria
57. Cangreiillos	 85. Quebrada de la Cruz
58. Quebrada Grande
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Fin, 5. Fades maps of the Ordovician in northern Argentina and southern Bolivia (continued on facing

page).
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and not to environmental conditions of
entombment.

In the western and southwestern regions
a sandy facies is extensively developed along
a broad belt located west of Quebrada de
Humahuaca and extending into the Que-
brada del Toro district and the vicinity of
Salta city. Here the upper Lower Tremado-
cian essentially consists of massive, thickly
bedded quartzitic sandstones with inter-
calated layers of shaly sandstones and shales,
usually rather sandy or silty. The sandstones
normally have calcareous cement and at
many localities grade into sandy limestones
which weather into a peculiar dark brown,
friable sandstone. Ripple marks, cross-lami-
nation, Cruziana trails, and Skohthos tubes
are frequently observed in the sandstones
and the beds bear a shelly fauna comparable
to that of the northern and central shaly-
calcareous beds. This change in the facies
is accompanied by a considerable reduction
in thickness and, in the Quebrada del Toro
district, the upper Lower Tremadocian,
reaches only 220 m. Here, however, only
the lower 150 m. is characterized by a sand-
stone facies (Cardonal formation), the up-
per 70 m. consisting of thinly bedded shales
and shaly sandstones with several inter-
calated layers of massive glacial conglomer-
ates (lower part of Saladillo formation). The
glacial beds are developed both in the
Lampazar ( 71) and La Quesera (61) dis-
tricts and consist of several thinnish layers
of conglomerates practically devoid of strati-
fication, seldom reaching more than 10 m.
in individual thickness.

KEIDEL (1943, p. 184, 202) has described
these conglomerates in painstaking detail
and no doubts may be entertained regarding
the true glacial origin of the inclusions. They
are highly variable in size, ranging from
minute particles up to boulders 1 m. in
diameter, mixed without any selection or
sorting. Most of them are, of course, well
rolled and smooth, but a small percentage
shows all the relevant marks of mature gla-
cial scouring. Some are clearly bifaceted, flat,
polished and striated, displaying either
parallel, grid, or scatter-striation patterns.
The matrix of the conglomerates has yielded
some badly preserved remains of brachiopods
and mollusks, while the interbedded shales
and shaly sandstones have furnished Kain-
ella meridionalis and other trilobites. As

pointed out by KEIDEL, this indicates that
the conglomerates were deposited in a
marine environment, the roundstones hav-
ing been dropped by the melting of floating
ice. According to KEIDEL and to the author's
examination, the inclusions are formed of
different kinds of quartzites, shaly sand-
stones, hornfels, and granites. Some are
clearly of local origin and seem to have
originated in the Precambrian massif of El
Toro near La Quesera. This applies especial-
ly to the hornfels and to a characteristic
variety of bright red granite, conspicuous
among the Precambrian rocks of the El Toro
massif. Besides other inclusions of more
questionable origin, such as some quartzites
supposed to have come from Cambrian beds,
KEIDEL mentioned the presence of fossili-
ferous sandstones bearing fragmentary re-
mains of Nanorthis sp., which he compared
with N. saltensis and N. putilliformis. He
considered these inclusions to be derived
from the Cardonal formation (as here un-
derstood) and pointed out that "when these
fragments were transported by glacier ice,
they had already been affected by the slight
metamorphism shown by the quartzites and
other Ordovician rocks," concluding that
"a certain interval of time must mediate be-
tween the epoch of the accumulation of the
sandy beds of the Cardonal group and the
Tremadocian glaciation, an interval marked,
at least in part, by the stratigraphic hiatus
between the Cardonal group and that of
the marine-glacial deposits" (KEIDEL, 1943,
p. 184; author's translation). This, however,
can hardly be the case, since the glacio-
marine beds, both in the Lampazar and La
Quesera districts, are clearly in direct sedi-
mentary continuity with the underlying Car-
donal formation, the interbedded shales and
shaly sandstones bearing exactly the same
fossil species as those found in the Cardonal
sandstones and intercalated shales. As an
alternative hypothesis we may suppose that
the Nanorthis-bearing quartzites are from
the Lampazar formation, which, though pre-
dominantly shaly, contains somewhat nu-
merous intercalations of massive shaly sand-
stone and even some thin quartzitic layers.
Nanorthis is not particularly characteristic
of any Tremadocian level, the species N.
saltaensis being found both in the Lower
and Upper Tremadocian. If the Nanorthis-
bearing inclusions truly originated in the
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Lampazar formation, seemingly we should
admit that the lower Lower Tremadocian
beds had been locally uplifted above sea
level and were exposed to erosion during
late Early Tremadocian times. This, how-
ever, though possible and even probable,
is by no means necessary. In the Guayoc
Chico area, 20 km. north-northwest of An-
gosto de La Quesera, the Lampazar forma-
tion is well developed below the Cardonal
beds. This is also the case in the Lampazar
district, 40 km. south-southeast of La Que-
sera, where, furthermore, about 160 m. of
Cambrian beds are found intercalated be-
tween the Precambrian and lower Lower
Tremadocian. In the Angosto de La Que-
sera, however, neither Cambrian nor lower
Lower Tremadocian (Lampazar) beds are
present and the upper Lower Tremadocian
Cardonal formation directly rests on Precam-
brian granite. The junction is unusually well
exposed and the Tremadocian sedimentites
are seen resting on an almost flat surface
which immediately suggests a platform of
marine abrasion.

The La Quesera area seems to have been
a persistent positive region which remained
uplifted and emergent during Cambrian
and early Early Tremadocian times. In all
likelihood it was part of a large cape, pro-
truding into the sea with a general north-
northwest direction, ending somewhere in
the present Puna region. During the initial
phase of the late Early Tremadocian, some
areas of this cape could have been locally
uplifted without, however, any important
displacements of the coast line. The Lampa-
zar beds, however, could have been brought
to light above sea level along some narrow
coastal areas. As the sea encroached over
the eastern shore of the cape, cutting a plat-
form of marine abrasion and causing the
cliffs to retreat westward, climatic condi-
tions became such as to determine the ap-
pearance of local glaciation in the central
and higher areas of the cape. The glaciers,
flowing in a general west-to-east direction,
eroded away Precambrian, Cambrian, and
such patches of Lampazar rocks as were up-
lifted above sea level; when these glaciers
reached the sea they dumped their load not
far from the eastern coast of the cape. As
glaciers flowing into the sea are capable of
scouring the sea bottom to a considerable
extent before buoyancy lifts the ice from

the sea floor, it is not necessary to postulate
that the Lampazar beds had been uplifted
above sea level in order to explain their
presence as inclusions in the upper Lower
Tremadocian conglomerates. Diagenesis
could have been rapid and the Lampazar
sedimentites already fairly well lithified by
the time of the glaciation.

From what has been said it seems that the
western sandy facies of the upper Lower
Tremadocian, including the glaciomarine
beds, is best regarded as near-shore de-
posits. The northern and central shaly-cal-
careous facies on the other hand, seems to
represent intermediate offshore accumula-
tion, while the eastern shales are clearly off-
shore sediments. In all places where the up-
per Lower Tremadocian deposits have been
found overlying lower Lower Tremadocian
sedimentites, it is evident that the beds are
in direct sedimentary continuity. Further-
more, such facial changes as have been noted
in the lithological sections, commonly do
not coincide with any recognized biostrati-
graphic limit. In the Rio Santa Victoria sec-
tion, disregarding minor sandstone inter-
calations near the base of the sequence, the
lower 900 m. consists of a monotonous and
homogeneous series of dark gray to almost
black shales (Angosto formation). The
lower and middle parts of this formation
bear typical lower Lower Tremadocian fos-
sils, but the topmost beds have yielded Kain-
ella meridionalis and other upper Lower
Tremadocian forms. Slightly above this level
a facial change is noted and the lower beds
are succeeded by dark gray marly shales
with intercalated marly limestones (Santa
Cruz formation). The lower half of these
marly shales has furnished abundant re-
mains of Kainella meridionalis and other
typical upper Lower Tremadocian fossils, in-
dicating that the facial change occurs some-
where within the lower part of the upper
Lower Tremadocian. Farther to the south,
however, in the Iruya and Rio Santa Cruz
districts, the facies remained almost un-
changed throughout the whole Lower Tre-
madocian (Fig. 5,1-3).

Disregarding detailed considerations of
the sequences and ignoring the fact that
many local irregularities and fluctuations
in all probability must be concealed in the
all-too-brief descriptions of the sections, we
may suggest that during earliest Early Tre-
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madocian times a spacious "fondoform"
(RICH, 1951) extended over the eastern
part of the basin. In the northern extremity
of the basin, sediments were being deposited
under "unda" conditions, but soon the initial
"undaform" was succeeded by a "fondo" en-
vironment as the basin subsided rapidly.
Either in early Early Tremadocian times or,
more probably, at the beginning of the late
Early Tremadocian, a "clinothem" advanced
over the fondoform in a general north-to-
south direction, reaching the Rio Santa
Victoria district sometime during the earlier
half of the late Early Tremadocian. Farther
to the south, however, the fondo environ-
ment seems to have remained almost un-
changed from earliest Early Tremadocian
times onward. In the western and southern
areas, on the other hand, an unda environ-
ment persisted from early into late Early
Tremadocian, the undaform even increasing
in width during the upper half of the stage
by a combined advance of its outer edge
toward the east and a subequal encroach-
ment on the emergent land toward the west.
The persistence of unda conditions in this
region suggests a considerably slower rate of
subsidence for this part of the basin as com-
pared with that of the northern area. This
seems to accord not only with the far small-
er thickness of the accumulated sediments
in this area but also with possible slight up-
lift that the southwestern land mass may
have experienced during middle Early Tre-
madocian times.

UPPER TREMADOCIAN

Upper Tremadocian beds are considerably
less developed than the underlying Lower
Tremadocian and though they are known
to extend from the vicinity of Tarija
to the neighborhood of Salta, the exposures
are fewer and cover smaller areas that those
of the preceding Lower Tremadocian. The
beds are also considerably thinner, attaining
less than 900 m. in the region of maximum
development (Rio Santa Victoria). Toward
the south the thickness is progressively re-
duced and in the Quebrada del Toro dis.
trict the beds reach only 450 m.

Lower Upper Tremadocian

Lower Upper Tremadocian beds are
known in a very few places, namely Tambo
Guanacuno (3), Rio Santa Victoria (30),

Rio Iturbe (43), Alfarcito (51) and the
Lampazar district of the Quebrada del Toro
(69-71).

In the northern area (Tambo Guana-
cuno), the lower Upper Tremadocian fos-
sils have been found in a light yellowish-
green coarse-grained sandstone, apparently
interbedded with sandy shales. Only trilo-
bites have been described heretofore, but
the remains are fragmentary and no com-
plete dorsal exoskeletons have been found.
In the Rio Santa Victoria and Rio Iturbe
areas, the beds consist of grayish shales,
usually marly, with intercalated layers of
dark gray marls and fine-grained, shaly or
silty sandstones. Detached parts of trilobites
are abundant in these beds, associated with
fragmentary remains of brachiopods, pelecy-
pods, and other marine invertebrates. In the
southern localities (Alfarcito, Lampazar
area), the beds consist of thinly bedded
shales, usually regularly banded with silt-
stone laminae. In the Lampazar district,
armored clay balls and irregular cone-in-cone
crusts are occasionally met with. In both
localities the shales bear abundant and com-
plete dorsal exoskeletons of trilobites, but
no brachiopods or pelecypods are found as-
sociated with these remains. In the Lampa-
zar district, furthermore, Bryograptus sp. is
found with Ceratopyge for ficutoides and
other characteristic trilobites. According to
these observations it would seem that in
the southern half of the basin a far offshore
facies was developed under fondo conditions,
while in the northern half intermediate off-
shore deposits were accumulated under a
clino environment. In the extreme north,
however, near-shore sedimentation seems to
have occurred under unda conditions (Fig.
5,4).

Upper Upper Tremadocian

In the upper Upper Tremadocian the
facies becomes notably uniform in most of
the known exposures, which, however, are
arranged along a narrow, almost straight
belt between Rio Santa Victoria and the
vicinity of Salta city. Disregarding minor
local irregularites, these beds are character-
zed by their rather uniform constitution,
being formed of thinly laminated shales al-
ternating with siltstone and fine-grained
sandstone layers. In many places the shales
are rather marly, grading into true marls,
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and they contain abundant intercalated lay-
ers and irregular lenses of massive lime-
stones. At all localities these beds bear a
rich shelly fauna consisting of detached parts
of trilobites mixed with remains of brachio-
pods, pelecypods, gastropods, cephalopods,
and other invertebrates. No complete dorsal
exoskeletons of trilobites are found and the
brachiopod and pelecypod valves are usually
detached. Graptolites are unknown in these
beds. It seems, therefore, that these sedi-
mentites are best considered as intermediate
offshore deposits.

From what has been said it would seem
that already before the close of the Early
Tremadocian the southwestern land mass of
the Puna was rapidly subsiding and that by
the beginning of the Late Tremadocian a
fondoform extended westward over the
Lower Tremadocian undaform. At the same
time an undaform appeared in the extreme
north of the basin, the northern clinothem
progressing southward over the northern
half of the old fondoform. During late Late
Tremadocian times it seems that the whole
region was characterized by a clino en-
vironment, probably as a result of a gradual
elevation of the eastern border of the Jujuy
embayment which progressed pari passu
with the subsidence of the western (Puna)
land mass (Fig. 5,5).

AREN1GIAN

Arenigian beds are exposed over a much
larger area than that covered by the scat-
tered outcrops of any previous Ordovician
unit. Not only in the northern Argentine-
southern Bolivian region is the belt of ex-
posures considerably widened in an east-by-
west direction, but Arenigian beds are
known to crop out much farther north, in
the Cochabamba region of central Bolivia.
The Arenigian beds, furthermore, attain
much greater thickness than the preceding
Upper Tremadocian, reaching about 1,450
m. in the region of maximum development
(Rio Santa Victoria). Toward the south,
however, the thickness is considerably re-
duced and in the Quebrada del Toro area
it seems to be about 800 m.

When the northern Argentine-southern
Bolivian outcrops are examined, it is evi-
dent that in the southeastern border of the
belt of exposures the Arenigian beds are
characterized by a sandy-shaly facies, par-
ticularly well developed in the Rio Capillas

district (64), Quebrada de Santa Gertrudis
(79), Cerro San Bernardo (81), and Que-
brada de La Cruz (85). As typically de-
veloped in the Cerro San Bernardo close to
Salta city, the beds consist of a sequence
of alternating sandstones and shales. The
sandstones, usually shaly and of yellowish-
brown color, are medium-grained, stratified
in beds of moderate thickness, and form
sandy members several meters to several
tens of meters thick. Shaly members are
observed alternating with the sandstone
beds. These are also several tens of meters
thick individually and are formed of yel-
lowish-green to olive-colored sandy mica-
ceous shales, usually thinly bedded. The
sandstone layers normally display ripple
marks and in some places 2 sets of such
marking are superimposed on large cuspate
"sand-waves" identical to those being formed
at present by tidal currents on the mud flats
of the Netherlands. Huge rill marks are also
occasionally observed and some bedding
planes display long Cruziana trails. Some of
the sandstone layers are packed with de-
tached valves of Nanorthis grandis mixed
with fragmentary remains of Kayseraspis
and other trilobites. The intercalated shales
bear a rich shelly fauna, characterized by
brachiopods, pelecypods, gastropods, cephal-
opods, ostracodes, and trilobites. Graptolite
remains are occasionally found associated
with the shelly elements, which are nor-
mally fragmentary. Some bedding planes are
literally covered with hundreds of detached
parts of trilobites, evidently moltings, usual-
ly belonging to a single species of Kayser-
aspis. The lithofacial characters of these
beds, therefore, clearly point toward a very
near-shore environment (Fig. 5,6).

Along the central part of the basin, Be-
tween Rio Yacones (75) and Rio Santa Vic-
toria (30), Rio Santa Cruz (49) and Que-
brada de Purmamarca (56), a shaly facies
is predominantly developed. Here the beds
are formed of a monotonous sequence of
thinly bedded shales and siltstones, usually
rather micaceous, with scarce intercalations
of fine-grained yellowish sandstones. These
beds have furnished a shelly fauna with
somewhat more abundant associated grapto-
lites. Pelcypods and brachiopods are very
scarce and usually restricted to some thin
sandy layers. Trilobite remains, on the other
hand, are abundant and complete dorsal
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exoskeletons are often met with. Contrary
to what happens in the southeastern sandy-
shaly beds, Kayseraspis remains are scarce,
while those of Thysanopyge are abundant.
Disregarding local intercalations and irregu-
larities, these beds may be considered, taken
as a whole, as intermediate offshore de-
posits.

In the western part of the basin, both in
the southern extremity (Quebrada del Toro,
70), and along the northern half (Abra de
Queta, 44; La Quiaca-Tafna, 14-18; and
Chaupiuno-Obispo, 1-2), a peculiar shaly
facies is developed, characterized not only
by a monotonous sequence of thinly bedded
shales and finely laminated siltstones, but
especially by the clay balls which they con-
tain, almost invariably coated with crusts of
cone-in-cone structure. The balls, generally
many and dense, are disc-shaped, flattened
along bedding planes and reaching as much
as 50 cm. in diameter. They are uniformly
coated with a cone-in-cone crust, 1 to 2 cm.
thick, the points of the cones directed to-
ward the interior of the flattened ball, their
bases forming the outer surface of the crust.
The balls are very abundant in certain levels
and their presence suggested the name
"Geodenschiefer" used by STEINMANN for
the Bolivian occurrences, though, of course,
they are evidently not geodes. Cone-in-cone
structures, however, are also found as lami-
nar intercalations between the shales, much
as they occur in the Liassic "shales-with-
Beef" of Dorset, England. In Argentina,
however, these laminar structures, which
attain 2 to 3 cm. in thickness, are formed of
2 cone-in-cone layers meeting by the cone
points, the bases forming the outer surfaces
of the laminae. Marly of these cone-in-cone
crusts contain beautifully preserved remains
of complete trilobites, including huge speci-
mens of Thysanopyge argentina up to 40
cm. in length. Tile blurred shape of the trilo-
bite is always detected on the outer surfaces
of the cone-in-cone layers, and parting the
laminae along the mesial plane where the
cone points end, excellently preserved speci-
mens are always found. Besides Thysano-
pyge, complete specimens of Hypermecaspis
and Ogygiocaris araiorhachis are abundant.
These trilobites, however, are also found in
the shales, some of them associated with
Didymograptus, Dictyonema, and other
graptolites. In the northern exposures, trilo-

bites are scarce and the graptolites are as-
sociated with cephalopods and inarticulate
brachiopods. It seems, therefore, that these
"shales-with-Beef" are best considered as
far-offshore deposits.

In view of these observations, we may
postulate that in the southeastern border of
the Jujuy embayment an undaform ad-
vanced over the Upper Tremadocian clino-
them, while farther west and north a clino
environment persisted during the Arenigian,
though probably several short-lived fluctua-
tions were registered. Farther west a spa-
cious fondoform was developed as the final
subsidence of the western or Puna land mass
was accomplished. This indicates a reversal
of sedimentary conditions in the Jujuy em-
bayment as compared with those prevailing
during Tremadocian times. At the begin-
ning of the Ordovician sedimentary cycle,
deposition in this region was controlled by
the existence of an emergent land mass
along the southwestern and western border
of the Jujuy basin. During late Tremadocian
times this western land mass rapidly sub-
sided below sea level while a concomitant
uplift of the eastern border of the embay-
ment was initiated. Lastly, during Areni-
gian times, it seems that the source area of
the sediments was located along the eastern
border of the embayment, in a region now
lying below the Chaco plains.

LOWER LLANVIRNIAN

In northern Argentina and southern Bo-
livia, only the lower part of the Llanvirnian
is fossiliferous. These beds are far less well
exposed than those belonging to the pre-
ceding stages, actual outcrops being known
only in 6 localities scattered between Tarija
(10) and Santa Gertrudis (79) near Salta
city. A few exposures have also been found
in the vicinity of Tafna (18) west of La
Quiaca, well within the Puna region, as
well as in the neighborhood of Yavi (14).
Farther north, however, Lower Llanvirnian
beds attain a considerable development be-
tween Sucre and Cochabamba in central
Bolivia.

The original thickness of the Lower Llan-
virnian beds is not easily ascertained in
northern Argentina as, more often than not,
the beds have been deeply eroded, the ex-
posed thickness being only an indetermin-
able fraction of the original one. In the Rio
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Capillas area (64), where the beds rest on
Arenigian sedimentites and are overlain by
barren deposits in sedimentary continuity,
they attain only about 175 m., but it seems
that in other areas the thickness is somewhat
greater.

From the little which is known, it would
seem that along the eastern border of the
belt of exposures a sandy-shaly facies is ex-
tensively developed. In northern Argentina,
especially in the Quebrada de Santa Gertru-
dis (79), Rio Capillas (64), Arroyo Gar-
rapatal (65), Quebrada de Purmamarca
(56), and Rio Santa Rosa (27), the beds are
formed of alternating dark gray shales and
shaly sandstones with intercalated layers of
massive, quartzitic sandstones. These sedi-
mentites are usually more or less calcareous,
and in addition to marls and sandy lime-
stones, they contain abundant thin inter-
calated layers of massive limestones. Judging
by the very meager information available, it
would seem that north of the Argentine-
Bolivian border, the calcium carbonate con-
tent rapidly dwindles and practically disap-
pears, as the Synhomalonotus-bearing beds
exposed at T,oma San Juan near Tarija have
been described as "yellowish-gray sandy
shales." An these eastern exposures are char-
acterized by a rather meager shelly fauna
consisting of detached parts of trilobites
mixed with fragmentary remains of brachio-
pods, pelecypods, gastropods, cephalopods,
and other organisms. No graptolites have
been found associated with the shelly ele-
ments. The lithofacial features of these beds
clearly suggest a near-shore accumulation
(Fig. 5,7).

Along the western border of the belt of
exposures, both in northern Argentina and
central Bolivia, a predominant shaly facies
seems to be developed. In the Yavi and
Tafna districts of northern Argentina (14,
15), this is represented by thinly laminated
shale with intercalated layers of massive
sandstones, the shales containing flattened
clay balls covered with cone-in-cone crusts.
These beds have yielded scarce remains of
Didymograptus climacograptoides and D.
sp. aff. D. bifidus together with Dideroceras
sp. Although little known, these western
sedimentites suggest accumulation under
far-offshore conditions. During early Llan-
virnian time, as in the preceding Arenigian,
the source area of the sediments was located
east of the Jujuy embayment.

MIDDLE LLANVIRNIAN TO CARADOCIAN

The post-Lower Llanvirnian beds of
northern Argentina and Bolivia may be con-
veniently grouped under the collective de-
signation of "Upper Ordovician." In cen-
tral Bolivia these beds are extensively ex-
posed both in the central and eastern Cor-
dilleras between Sucre and Cochabamba and
farther north they are also displayed in the
Subandine Ranges between Rio Cosincho
and Ixiamas. In southern Bolivia and north-
ern Argentina they seem to be restricted to
the Subandine Ranges and eastern edge of
the eastern Cordilleras, though, not im-
probably, most of the undifferentiated Ordo-
vician beds exposed in the Argentine Puna
and along the central Cordillera of Bolivia
as far north as Potosi also belong to the
"Upper Ordovician."

The thickness of these beds is somewhat
variable from place to place, apparently
reaching a maximum in the Cuesta de Tapa-
cari west of Cochabamba, Bolivia, where
STEINMANN recorded about 2,000 m. This
figure, however, is probably exaggerated, or
in any event the usual thickness of these
beds is considerably less—about 900 m. in
the Tunari Range, between 700 and 800 m.
in the vicinity of Cochabamba and Tambil-
los-011acasca district near Sucre, and only
about 500 m. in the Sierra de Zapla of north-
ern Argentina. In all these regions the post-
Lower Llanvirnian "Upper Ordovician"
beds are predominantly sandy, being formed
of more or less thickly bedded sandstones,
usually hard and quartzitic, alternating with
shaly sandstones and, to a lesser extent, with
sandy shales. Fossils are scarce, but Sko/ithos
tubes and Cruziana trails are very common,
so much so that the abundance of these
markings in the lower part of the "Upper
Ordovician" sequence prompted the name
"Bilobites sandstones" used by STEINMANN.
Toward the middle part of the sequence the
sedimentites become again fossiliferous, but
usually they bear fragmentary remains of
inarticulate brachiopods and pelecypods, as-
sociated in a few places with very scarce
fragmentary remains of trilobites. These
beds, taken as a whole and disregarding
many local irregularities, may be regarded
as near-shore deposits, some of them ob-
viously very proximal, accumulated under
prevailing unda environment.

The monotony of this sandy sequence is
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interrupted, at some localities, by a thin but
notably persistent intercalation of glacio-
marine deposits, apparently found near the
top of the succession. These beds were orig-
inally discovered by SCHLACINTWEIT in the
Sierra de Zapla, Argentina, and subsequent-
ly recorded by him from many scattered lo-
calities as far north as the Rio Cosincho in
Bolivia. Though the contemporaneity of all
these conglomerates is still far from demon-
strated, we may provisionally accept the
probability that all these beds were accumu-
lated during a single short-lived glacial pe-
riod, as suggested by their meager thickness
in all exposures. The true glacial origin of
a substantial part of the inclusions, though
questioned by FOSSA MANCINI (1943), is
now well established, but evidently these
beds are not true tillites but glaciomarine
conglomerates. This is clearly seen in the
Zapla exposures, where a brachiopod was
found in the matrix of the conglomerates
and where these beds alternate with Lingula-
bearing sandstones. In the Zapla exposures,
owing to the highly weathered condition of
the beds, polished and striated cobbles are
scarce, though by no means absent. Farther
north, however, especially in the Rio Santa
Cruz and Abra de Zenta areas, maturely
abraded cobbles showing all the relevant
features of glacial scouring are rather abun-
dant (J. J. ZUNINO, private communication).

In the Zapla region the glaciomarine con-
glomerates conformably overlie a consid-
erable thickness of massive, thickly bedded
sandstones which, very near the top, have
yielded Calymenella? zaplensis, fragments of
a large asaphid, Lingula inornata, and L.
lineata. Here 2 distinct layers of glacio-
marine conglomerates are observed, about
10 m. thick individually, separated by about
10 m. of thick-bedded sandstones identical
to those underlying the conglomerates and
also bearing Lin gala inornata remains. Fur-
thermore, SCHLAGINTWEIT (1943) stressed
the fact that in the Rio Santa Cruz and in
the Arroyo Garrapatal on the eastern flank
of the Sierra de Zapla, "a gradual transition"
between the conglomerates and the "under-
lying sandstones with Sko/ithos and Lingu-
lae is clearly seen" (SCHLAGINTWEIT, 1943,
p. 9, 14, author's translation). It seems,
therefore, that little doubt may be enter-
tained as to the Late Ordovician age of these
beds and, according to what has been said

concerning the possible age equivalents of
the Calymenella?-Leiostegina faunule, we
may provisionally regard these beds as ap-
proximately equivalent to part of the British
Caradocian.

One of the outstanding features of the
glaciomarine conglomerates is the wide-
spread presence of inclusions of light gray-
ish granites. In northern Argentina, the
source area of these rocks could be, accord-
ing to ZUNINO (private communication), the
Precambrian massif of Rio Lipeo, where
very similar granites are found apotectonical-
ly intruding the Precambrian phyllites and
graywackes. If true, this means that at least
part of the area was uplifted above sea level
during Late Ordovician times, which seems
not improbable in the light of general in-
formation regarding tectonic movements
during this period.

Taking account of the foregoing discus-
ion, we may conclude that during "Late
Ordovician" times a general regression was
in progress, the coastline migrating toward
the west as the sea generally receded. Not
improbably this western shift of the coast
was accompanied by gentle swelling of the
sea bottom which, in extreme cases, caused
the emergence of certain areas above sea
level. At the same time a general deteriora-
tion of the climate was in progress, finally
leading to a short-lived glacial age. The
emerged land areas, and possibly also some
tracts of the eastern continent, were the site
of local glaciation, which judging by the
meager thickness of the resulting sediments,
was probably of short duration.

NORTHWESTERN AND WESTERN
ARGENTINA

LOWER LOWER TREMADOCIAN

Tremadocian deposits are unknown in
the Precordillera of western Argentina. In
the Famatina Range they are represented by
the Volcancito formation, which, as already
mentioned, bears a typical Parabolina argen-
tina fauna. Unfortunately, the formation is
developed only in a very small, isolated
patch in which about 350 m. of the beds
is displayed. The base is not seen and the
Volcancito formation is discordantly over-
lain by Mississippian continental beds.

Under the circumstances, little can be said
regarding environmental conditions of depo-
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sition and dimensions of the basin. The
lithological features of the sedimentites,
however, and the state of preservation of
the fossil remains, suggest an intermediate
offshore environment and clino conditions
for the lower part of the formation. Here
thinly laminated silty shales with trilobite
remains (some complete) alternate with
thin marly limestones containing frag-
mentary remains of brachiopods, pelecypods,
and detached parts of trilobites. This sug-
gests a proximal clino environment which
occasionally was subjected to wave disturb-
ance. The upper part of the formation, on
the other hand, made up of graptolitiferous
shales, suggests a fondo environment suc-
ceeding the clinothem, probably as a result
of progressive subsidence of the basin.

Little can be said regarding the source
area of the sediments, but not improbably
they were derived from a land mass rising
to the east of the present Famatina Range
which can be identified with the Sierras
Pampeanas massif.

UPPER ARENIGIAN

No Upper Tremadocian or Lower Areni-
gian beds have been discovered heretofore in
the regions now under consideration. It
seems highly probable, however, that this
absence is not due to lack of deposition but
to subsequent erosion or to burial under
younger formations. The older post-Lower
Tremadocian beds known in this region be-
long in the upper part of the Arenigian and
are exclusively restricted to the Guandacol
area of the northern Precordillera, the base
of the sequence being unknown.

The Gualcamayo beds clearly represent a
far-offshore facies and general fondo en-
vironmental conditions, being formed of
thinly bedded, graptolite-bearing shales with
scarce marly intercalations in their upper
part. The source area of the sediments can-
not be ascertained and all that can be said,
judging by the general character of the
shales, is that the coast was probably located
at a considerable distance from the present
outcrops.

LLANVIRNIAN

Llanvirnian beds attain great regional de-
velopment and considerable thickness both
in the Precordillera and in the Famatina
Range. A sharp faciological difference is

evident, however, when these 2 areas are
compared; in the Precordillera the beds are
exclusively formed of limestones, whereas in
the Famatina Range they consist of alter-
nating sandstones and shales.

The lower two-thirds of the San Juan
limestone of the Precordillera, formed of
thick layers of massive limestones with irre-
gular masses and lenses of dark chert, is
probably best regarded as deposited under
far-offshore conditions. HEIM (1947) ex-
pressed the view that the dense, crypto-
crystalline limestones were originated by
chemical precipitation. They contain only
scarce remains of micro-organisms such as
radiolarians, foraminifers, and ostracodes,
as well as sponge spicules. The upper one-
third of the San Juan limestones, consisting
of thinly bedded somewhat many limestones
with shaly partings and thin intercalated
shales, on the other hand, is richly fossili-
ferous. Probably the environment of deposi-
tion did not substantially differ from that
prevailing during the accumulation of the
lower massive beds, though it seems that the
whole basin was by now rather shallow.

In the Famatina region the Llanvirnian
is represented by moderately offshore to
near-shore elastic deposits. The Suri forma-
tion begins with thickly bedded, fine-grained
sandstones succeeded by thinly laminated
hard shales. The upper part of the forma-
tion consists of thin-bedded, silty shales with
interbedded layers of sandstones and sandy
limetones. These strata bear a shelly fauna
of brachiopods, pelecypods, trilobites, and
other invertebrates. The trilobite remains are
usually complete and many brachiopod
shells are found closed and intact. The up-
per formation (Molles), on the other hand,
is made up of thickly bedded, massive sand-
stone alternating with sandy shales, the
fossils being found in a fragmentary state.
Judging by the scanty data available, it
would seem, therefore, that the Cachiyuyo
group begins with sandy deposits of unda
environment, succeeded by barren shales
suggesting fondo deposition. The upper part
of the Suri formation seems to consist, in
the main, of clino deposits, while the upper-
most beds of the group (Molles formation)
witness the advance of an undathem in this
region.

Little is as yet known regarding the
source area of the Cachiyuyo sediments, but
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probably we are justified in assuming that
they originated in a land mass located some-
where to the east and southeast of the pres-
ent Famatina Range. Whether the Famatina
basin was in direct communication, toward
the west and southwest, with the Precordil-
leran trough, or whether both regions
formed more or less independent embay-
ment is as yet impossible to decide. Between
the Cachiyuyo outcrops of the Famatina
Range and the San Juan limestone exposures
near Guandacol, about 100 km. apart at the
present time, lies the Sierra de Villa Union,
formed of Precambrian rocks directly over-
lain by continental Upper Paleozoic beds
with no intervening Ordovician sediments.
This region could have been dry land dur-
ing the Llanvirnian, forming a cape be-
tween the Famatina and the Precordilleran
embayments, or it may have been covered by
the sea and the Llanvirnian sediments may
have been eroded prior to accumulation of
the Mississippian beds. In the present state
of knowledge, the first possibility seems
the more likely, but a firm answer is yet to
be found. In any event it is obvious that the
Famatina and Precordilleran embayments
freely communicated with each other far-
ther to the north.

LLANDEILIAN AND CARADOCIAN

In contrast to the widespread monotonous
calcareous facies of the Llanvirnian Stage
in the Precordillera, the Upper Ordovician
is characterized by sharply dissimilar litho-
facies in different localities.

A little southwest of Guandacol and about
50 km. north of Quebrada de Huaco, the
Upper Ordovician begins with conglom-
erates which attain a thickness of about 350
m. The base of the conglomerates is not dis-
played, since the formation is always found
faulted against other Ordovician deposits,
but the upper ;unction is well exposed, the
conglomerates being succeeded by the Las
Plantas shales which bear a Dicranograptus
nicholsoni assemblage in the lower half
and Guandacolithus furquei in the upper
part. The conglomerates contain abundant
cobbles of fossiliferous San Juan lime-
stones, as well as fragments of shales with
graptolites belonging to several species
known to occur in the Gualcamayo shales.
This fact shows at once that during accumu-
lation of the Las Vacas conglomerates, the

Upper Arenigian (Gualcamayo) and Llan-
virnian (San Juan) beds had been lifted
above sea level in certain areas and were
being subjected to considerable erosion. In
other words, the Las Vacas conglomerates
represent an "orofacies" which indicates
differential uplift of certain areas of the for-
mer sedimentary basin.

About 200 km. south of the Guandacol
region, a peculiar group of beds is exposed
along the eastern foothill of the Sierra Chica
de Zonda, less than 25 km. southwest of
San Juan city. This has been termed the
Rinconada formation. It is also known to
occur farther south, along the eastern foot
of Cerro Pedernales, and also about 20 km.
north of San Juan city, along the eastern
foothills of the Sierra de Villicum. The
Rinconada formation consists of a thick
group of dark green flagstones and silt-
stones with thin intercalated greywackes
and calcareous sandstones. In addition, the
sequence is characterized by many lenticular
layers of coarse conglomerates and numerous
intercalations of fossiliferous limestones. In
1939 KEIDEL reported the discovery of a few
remains of Mono graptus sp. and of Atrypina
acutiplicata in the green clastics and in 1942
he stated that some of the fragmentary
graptolites could be referred to Monograptus
sp. cf. M. priodon. Since then the Silurian
age of the beds has been generally accepted,
even if KEIDEL ' S identifications remain to
this day unsupported by figures or descrip-
tion. The comparisons of the Rinconada for-
mation with the Upper Ordovician sequence
near Guandacol leads the author to believe
in a Late Ordovician age as more likely.
Probably the remains identified as Mono-
graptus sp. and M. sp. cf. M. priodon are
detached uniserial stipes of a Dicranograptus
or Dicellograptus, while the "Atrypina acuti-
plicata" remains could belong to a small
Ordovician orthid. The fossils are, unfor-
tunately, extremely scarce and the author,
who has visited the type locality several
times, has failed to find any.

The outstanding feature of the Rinconada
formation is the abundance of "exotic"
blocks of San Juan limestones found inter-
calated between the flagstones and siltstones
as so many "rootless" masses. As the Rin-
conada beds are more or less vertical, the
intercalated light-colored limestones stand
out conspicuously among the dark green
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elastics. The origin of this extraordinary
mixture has baffled explanation. Though
KEIDEL, BRACACCINI, and HEIM imputed the
mixture to tectonic causes, none of the ex-
planations offered met requirements of the
field observations. HEIM offered alternative
explanations, though admitting that neither
is wholly satisfactory. According to one
hypothesis the Rinconada formation was
considered to rest on the San Juan lime-
stones. Both formations were jointly folded
and the limestone fragments and slices were
postulated to represent detached anticlinal
cores of the underlying rocks within the
overlying Rinconada beds. The second ex-
planation reverses these conditions, the San
Juan limestones being regarded as thrust
over the Rinconada beds along a subhori-
zontal plane and then folded together with
the flagstones and siltstones. In this case
the limestone "exotics" are considered as
representing detached synclinal cores em-
bedded in the (tectonically) underlying Rin-
conada sedimentites. Both explanations seem
far-fetched and do not agree with the known
facts regarding the tectonic structure of the
Precordillera. Very recently AMOS (1954)
has given a hypothesis which the author
considers to be the only likely explanation.
This suggests that the "exotic" limestone
blocks are a depositional feature due to local
gliding of huge limestone slices that slid
into the neighboring sedimentary basin dur-
ing the early part of the Late Ordovician.
This would be a case of "écoulement" tec-
tonics, such as now is postulated, albeit on
a much grander scale, for the Swiss Klippen
and the Appeninian "Argille Scagliose."

As already mentioned, the Las Vacas con-
glomerates and the quite similar conglom-
erates of the Rinconada formation indicate
a differential uplift of certain areas of the
sedimentary basin. This is made evident not
only by the "orofacies" represented by the
conglomerates but especially by the fact that
they contain inclusions of fossiliferous San
Juan limestones and Gualcamayo graptolite
shales. We may accept, therefore, that dur-
ing early Late Ordovician times certain areas
of the basin were uplifted above sea level,
probably as buckling swells elongated in a
north-northeastern direction parallel to the
general trend of the Precordilleran geosyn-
clinal trough. What seems to have been the
main swell arose along the eastern half of

the Precordillera. The San Juan limestones
were rapidly uplifted above sea level, but
the growing geanticline seems to have been
longitudinally undulated, reaching culmina-
tions in the northern (Guandacol) and
southern (Villicum-Sierra Chica) regions
but remaining comparatively depressed in
the central (Huaco) area. The sedimentary
basin was thus progressively split into 2 sec-
ondary troughs, respectively located to the
east and west of the swell, which, however,
seem to have remained in direct communica-
tion with each other across the depressed
central region at least during early Late
Ordovician time. The lateral basins rapidly
subsided pari passu with the uplift of the
geanticline. The narrow eastern trough, in-
terposed between the growing swell and the
ancient eastern coastline of the Ordovician
geosyncline, received abundant elastic mate-
rial derived from the neighboring land areas
and thus the Rinconada formation was de-
posited. From time to time huge landslides
originated along the eastern border of the
geanticline and large limestone slices glided
down, from west to east, into the Rinconada-
Villicum trough. If the swelling was at-
tended by intermittent earthquakes, as is
quite likely, we have the 3 controlling fac-
tors of such gliding: well-bedded limestones
tilted toward the basin with intercalated shaly
layers acting as lubricated surfaces, gravita-
tional potential due to differential uplift and
subsidence of neighboring areas, and dis-
lodging forces associated with earthquakes.
The resulting sedimentary mixture of Rin-
conada deposits and "exotic" limestone slices
was folded sometime between the close of
the Ordovician and the beginning of the
Middle Silurian. Upper Paleozoic move-
ments were also felt in this region, which,
furthermore, was once again subject to tec-
tonic disturbances during Cenozoic times.
The sharp difference in competency between
the "alien" limestones and the Rinconada
elastics gave rise to local brecciation and
distortion which nowadays convey the im-
pression of a purely tectonic origin of the
"mixture." One important detail seems to
lend considerable support to AMOS ' explana-
tion: this is the intrastratal flowage of silt-
stone beds which is so frequently observed
in the Rinconada formation. When the up-
per and lower junctions of the individual
limestone slices are examined, it is found
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that the Rinconada beds immediately in
contact with the limestones almost invariably
display intrastratal flowage. This feature,
however, is seen only along one side (lower)
of the limestone masses, which now stand
in subvertical position amid the subvertical
Rinconada clastics. Therefore, it is clear that
instrastratal flowage was developed in the
Rinconada siltstones only along the lower
contact of the "exotic" blocks, as should be
expected in the case of flat limestone masses
gliding over soaked silty muds. This feature
is clearly seen only when comparatively
small limestone masses are examined, as in
the vicinity of the larger slices the Rin-
conada beds are much brecciated, crumpled,
and distorted.

The bulk of the Rinconada elastics evi-
dently represents near-shore deposition and
the sediment seems to have been accumu-
lated rapidly under prevailing unda condi-
tions in a rapidly subsiding basin. The an-
cient shoreline was probably located a little
to the west of the Villicum and Rinconada
exposures, running almost parallel to the
present strike of the subvertical beds. The
scarcity of calcareous materials in the Rin-
conada beds indicates that the San Juan
limestones, forming the western border of
the basin, contributed but little to the ac-
cumulation of the dominantly terrigenous
layers. This suggests a cold dry climate and
comparatively little erosion of the limestones,
other than the occasional gliding of huge
rock slices. The source area of the sediments
was probably located farther inland to the
west, though a substantial part of the terri-
genous materials may have originated in
unknown southern or northern parts of the
basin, being transported by marine currents
that flowed parallel to the coast. The coarse
conglomerates found intercalated between
the siltstones and flagstones furnish an im-
portant clue in this regard. In 1939 KEIDEL
suggested that these beds could be glacio-
marine deposits and in 1942 he did not
hesitate to describe them as such. Both
BRACACCINI and HELM accepted KEIDEL ' S in-
terpretation for at least part of the conglom-
erates. Though in 1942 the author expressed
similar views, a more recent and detailed
examination of the exposures has led him to
regard the coarse clastic deposits as typical
channel conglomerates accumulated in a
shallow-water marine environment very

close to the coast. We may envisage the
buckling geanticline as crossed by water
courses flowing in a general west-to-east or
southwest-to-northeast direction and dis-
charging into the Rinconada trough. The
elliptical, highly rolled and smooth quartzite
and graywacke cobbles and pebbles found
in the conglomerates originated in the up-
per reaches of the water courses where Pre-
cambrian beds were probably laid bare along
the central or western parts of the geanti-
cline, while the rough, little abraded, large
stratum-and-joint-controlled limestone boul-
ders proceed from the banks of the gulches
near their outlets into the sea. The discharge
of the rivers accumulated as ribbon-shaped
channel conglomerates intercalated between
the finer clastics. It should be recalled that
the Rinconada beds are now in a subvertical
attitude and that the "ribbons" appear as
lenticular intercalations, as usually only
cross-sections are displayed. This is to be
expected if we accept the suggestion that the
channels extended at right angles to the
ancient coast and, therefore, at right angles
to the present strike of the beds and parallel
to their subvertical dip.

While the lower part of the Rinconada
formation was being deposited along the
southern section of the eastern trough, the
Las Vacas conglomerates seem to have ac-
cumulated in the northern extremity of the
western basin. Here environmental condi-
tions were somewhat different. No land-
slides seem to have occurred and a great
thickness of coarse conglomerates accumu-
lated in a near-shore marine environment as
the result of rapid river discharge. A fluvia-
tile transportation of only a few tens of
kilometers, not necessarily more than 30 or
40, is enough to account for the roundness
and smoothness of the quartzitic cobbles.
The large size of the inclusions seems to
point toward comparatively short travel. As
in the case of the Rinconada conglomerates,
there is here a mixture of ellipsoidal, highly
rounded, smooth quartzitic cobbles and
rough, stratum-and-joint-controlled boulders
and blocks of limestones. The explanation
offered for the Rinconada conglomerates
can also be applied to the Las Vacas beds,
the limestone blocks and flat slabs of fos-
siliferous Gualcamayo shales being inter-
preted to have originated in the banks of
water courses in the immediate vicinity of
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the coast. In this case, of course, the rivers
must have flowed in a general east-to-west
direction, draining the western flank of the
geanticlinal swell. The parent rocks of the
quartzite and graywacke cobbles are com-
pletely unknown. Clearly they must be pre-
Llanvirnian and probably pre-Arenigian in
age, but with exception of Middle Cambrian
limestones, no pre-Ordovician rocks are
nowadays exposed along the eastern half of
the Precordillera. Precambrian rocks, how-
ever, such as phyllites, metagraywackes,
quartzites, and mica schists intruded by gab-
bros and serpentinized peridotites, are
known in the southwestern part of the Pre-
cordillera and it could well be that similar
rocks are now concealed, farther north, be-
low Upper Paleozoic and younger sedi-
mentites along the central part of the range.
In any event, the presence of Gualcamayan
shales as inclusions in the conglomerates in-
dicates a very strong differential uplift, for
we positively know that the overlying San
Juan limestones reach (in the Guandacol
area) a thickness of not less than 1,500 m.
This suggests that the uplift may have been
accompanied by faulting, mainly along the
western border of the geosyncline, a possi-
bility quite in accordance with the general
tilting of the San Juan limestones toward the
east which seems to have prevailed along
the border of the swell facing the
Villicum-Rinconada trough. In this way the
Precambrian rocks may have been brought
to the surface and subjected to erosion in
early Late Ordovician times.

In the depressed region between Guanda-
col and the Sierra de Villicum, conditions
were very different. Here, as can be gathered
from what is seen in the Huaco district, the
San Juan limestones were not uplifted above
sea level, but the accumulation of calcareous
deposits was suddenly arrested at the close
of the Llanvirnian. After an unknown but
probably short interval, the Cerro Viejo
fine-grained sandstones and silty shales were
conformably deposited over the San Juan
limestones, rapidly grading upward into the

thinly laminated Los Azules shales. Both
formations bear "pure" graptolite assem-
blages. Almost at the base of the Cerro Viejo
beds a Glyptograptus teretiusculus faunule
has been found, while 60 m. above this
level the topmost beds of the Los Azules
shales have yielded Nemagraptus gracilis.
The Cerro Viejo and Los Azules shales, with
their meager total thickness, seem to repre-
sent slow fondo accumulation, controlled
by a parsimonious supply of sediments in a
secluded area interposed between the eastern
and western troughs. They are, in all likeli-
hood, about equivalent in age to the Las
Vacas conglomerates and to part of the
thick Rinconada formation.

The Empozada formation of the San Isi-
dro area near the southern extremity of the
Precordillera is comparable, in the main,
to the Rinconada formation, though here
only one layer of coarse conglomerate is
displayed and the succession is much more
calcareous.

No upper Upper Ordovician sedimentites
are nowadays exposed along the eastern
border of the Precordillera and we have no
means of knowing whether they were ever
deposited in the Rinconada trough. On the
other hand, they are known to attain con-
siderable thickness in the northwestern and
western sectors of the range. The bulk of
the Trapiche formation exposed west of
Guandacol is predominantly sandy, with
abundant thin intercalations of conglom-
erates. Most of these sediments were accum-
ulated under unda conditions but the lower,
shaly part of the formation may represent
a clino environment. Little is as yet known
regarding the Alcaparrosa and Calingasta
formations exposed along the western border
of the Precordillera. The thick-bedded fine-
grained graywackes, which usually show
graded bedding, and the intercalated black,
green, and purple shales suggest far-off-
shore accumulation under prevailing fondo
conditions. The available information, how-
ever, is too fragmentary to warrant any
definite conclusions in this regard.



60	 Ordovician Trilobites of Argentina

ORDOVICIAN TRILOBITES OF ARGENTINA

By H. J. HARRINGTON and A. F. LEANZA

COMPOSITION OF FAUNA
The Ordovician trilobite fauna, as repre-

sented by species described in the following
pages, is predominantly composed of ptycho-
pariids, nearly three-fourths (73 per cent)
of the 126 distinguished species belonging
to this order. The Agnostida include 18
species, representing 14 per cent of the en-
tire assemblage, and the Phacopida are
represented by 11 species (less than 9 per
cent).

The Agnostida contain 8 genera and 2
subgenera, which are grouped in 2 fam-
ilies and 4 subfamilies. The Ptychopariida
contain 61 genera and 1 subgenus, which
are distributed in 18 families and 9 sub-
families; in this order, the suborders Olenina
(21 genera) and Asaphina (26 genera) pre-
dominate strongly over Ptychopariina (2
genera), Harpina (2 genera), and Trinu-

cleina (10 genera). The Phacopida are repre-
sented by a total of 9 genera (Cheirurina, 6;
Calymenina, 3), which are assigned to 5
families. Five genera, each represented by a
single species, are unclassified (incertae
sedis).

Abbreviations used in some of the sys-
tematic descriptions are the following:
"sag.," sagittal, referring to measurements
along longitudinal axis; "exsag.," exsagittal,
referring to measurements parallel to longi-
tudinal axis; "tr.," transverse, referring to
measurements approximately at right angles
to longitudinal axis.

An outline of taxonomic units described
or recognized in the systematic part of the
text, with notation of the page on which
each appears, is given in the following
tabulation.

Taxonomic Divisions of Ordovician Trilobites of Argentina

Agnostida (order) KOBAYASHI, 1935 (p. 63)
Agnostina (suborder) SALTER, 1864 (p. 63)
Agnostidae M'Cor, 1849 (p. 63)

Pseudagnostinae WHIT.EHOUSE, 1936 (p. 63)
Machairagnostus HARRINGTON & LEANZA,

gen. (p. 63)
M. tmetus HARRINGTON & LEANZA, n. sp. (p.

63)
Geragnostinae HOWELL, 1935 (p. 64)

Geragnostus HOWELL, 1935 (p. 64)
G. (Geragnostus) HOWELL, 1935 (p. 64)
G. (G.) maurii HARRINGTON & LEANZA, n.

sp. (p. 64)
G. (G.) nesossh HARRINGTON & LEANZA, n.

sp. (p. 65)
G. (Micragnostus) HOWELL, 1935 (p. 67)
G. (M.) tilcuyensis (KAYSER) KOBAYASHI (p.

67)
G. (M.) hoeki KOBAYASHI (p. 68)
G. (M.)	 HARRINGTON & LEANZA, n.

sp. (p. 68)
G. (M.) neumanni HARRINGTON & LEANZA,

n. sp. (p. 69)
G. (M.) callaveiforrnis HARRINGTON & LE-

ANZA, n. sp. (p. 71)
G. (M.) rnicropeltis HARRINGTON & LEANZA,

n. sp. (p. 71)
G. (M.) calviforrnis HARRINGTON & LEANZA,

n. sp. (p. 72)
Trinodus M'Cor, 1864 (p. 73)
T. juluyensis HARRINGTON (p. 73)
T.? saltaensis HARRINGTON & LEANZA, n. sp.

(p. 74)
PerODOpSeidae WESTERaRD, 1936 (p. 75)

Peronopseinae WESTERaRD, 1936 (p. 75)
Pseudoperonopsis HARRINGTON, 1938 (p. 75)
P. zuninoi HARRINGTON & LEANZA, 11. sp. (p.

75)
Acadagnostus KOBAYASHI, 1939 (p. 75)
A. argentznus HARRINGTON & LEANZA, n. sp.

(P. 75 )
Phalacrominae RAYMOND, 1913 (p. 76)

Ciceragnostus KOBAYASHI, 1937 (p. 76)
C. iruyensis (KAysER) (p. 76)

Leiagnostus jAEKEL, 1909 (p. 76)
L. turgidulus HARRINGTON & LEANZA, n. sp.

(p. 76)
L.? perinflatus HARRINGTON & LEANZA, n. sp.

(p. 76)
Gallagnostus HOWELL, 1935 (p. 78)
G. bolivianus (HOEK) HOWELL (p. 78)

Ptychopariida (order) RIGHTER, 1932 (p. 79)

Ptychopariina (suborder) RIGHTER, 1932 (p. 79)

Conocoryphacca (superfamily) ANGELIN, 1878

(P. 79)
Shumardiidae LAKE (p. 79)
Shumardia BILLINGS, 1865 (p. 79)
S. erquensis KOBAYASHI (p. 79)
S. minutzda HARRINGTON (p. 79)

Leiostegiacea (superfanzily) BRADLEY, 1925 (p.

81)
Leiosteghdae BRADLEY (p. 81)
L/oydia VOGDES, 1890 (p. 81)
L. (Leiostegium) RAYMOND, 1913 (p. 81)
L. (L.) douglasi HARRINGTON (p. 81)

Olenina (suborder) HUPE, 1952 (p. 81)

Olenidae BURMEISTER, 1843 (p. 81)
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Oleninae BURMEISTER, 1843 (p. 81)
Parabolina SALTER, 1849 (p. 81)
P. argentina (KAysER) (p. 81)
P. phezdolopyge HARRINGTON (p. 85)
P. kobayashii HARRINGTON & LEANZA, n. sp.

(p. 85)
Plesioparabohna HARRINGTON & LEANZA, 1942

(p. 87)
P. pro paria HARRINGTON Sc LEANZA (p. 87)

Pelturinae HARRINGTON & LEANZA, 1952 (p. 88)
Protopeltura BROGGER, 1882 (p. 88)
P. rnesembria HARRINGTON & LEANZA, n. sp.

(P. 8 8 )
Belie//a LAKE, 1919 (p. 88)

B. ulrichi (KAYSER) HARRINGTON (p. 88)
Parabolinopsis HOER, 1912 (p. 89)
P. mariana HOER (p. 89)

Acerocarina POULSEN, 1951 (p. 93)
A. glaber (HARRINGTON) (p. 93)
A. sp. (p. 95)

Sa/taspis HARRINGTON & LEANZA, 1952 çp. 95)
S. steinmanni (KOBAYASHI) HARRINGTON &

LEANZA (p. 97)
pritiyaspis KOBAYASHI, 1936 (p. 97)

keideli KOBAYASHI (p. 99)
Triarthrinae ULRICH, 1930 (p. 99)
Angelina SALTER, 1859 (p. 99)
A. hyeronimi (KAysER) (p. 99)
A. punctolineata KOBAYASHI (p. 101)
A. kayseri HARRINGTON & LEANZA, n. sp. (p.

101)
Parabolinella BROGGER, 1882 (p. 103)
P. argentinensis KOBAYASHI (p. 103)
P. triarthroides (HARRINGTON) (p. 105)
P. coelatifrons HARRINGTON & LEANZA, n. sp.

(p. 109)
Plicatolina SHAW, 1951 (p. 111)
P. scalpta HARRINGTON & LEANZA, n. sp. (p.

111)
Triarthrus GREEN, 1832 (p. 113)

T. tetragonalis (HARRINGTON) (p. 113)
T. recuirons HARRINGTON (p. 115)
T. shinetonensis RAW (p. 115)
T. parchaensis HARRINGTON & LEANZA, n. sp.

(p. 117)
Porterfieldia COOPER, 1953 (p. 119)
P. jachalensis HARRINGTON & LEANZA, n. sp.

(p. 119)
?Leptoplastinae ANGELIN, 1854 (p. 119)
ltlekynophrys HARRINGTON, 1938 (p. 119)
M. nanna HARRINGTON (p. 120)

Hypermecaspididae HARRINGTON & LEANZA, n.
lam. (p. 120)

Hypermecaspis HARRINGTON & LEANZA, fl. gen.

(p. 121)
H. bulmani HARRINGTON & LEANZA, n. sp. (p.

121)
H. inermis HARRINGTON & LEANZA, n. sp. (p.

123)
H. armata HARRINGTON & LEANZA, n. sp. (p.

125)

H. infiecta HARRINGTON & LEANZA, n. Sp. (p.

125)
Remopleuridacea (superfamily) CORDA, 1847 (p.

126)
Remopleurididae CORDA, 1847 (p. 126)

?Remopleuridinae CORDA, 1847 (p. 126)
Remoplettridioides HARRINGTON & LEANZA, n.

gen. (p. 126)
R. preandinus HARRINGTON & LEANZA, n. sp.

(p. 126)
Richardsonellinae RAYMOND, 1924 (p. 126)
Kainella WALCOTT, 1924 (p. 126)
K. meridionalis KOBAYASHI (p. 126)
K. conica KOBAYASHI (p. 127)

Pseudokainella HARRINGTON, 1938 (p. 131)
P. keidels HARRINGTON (p. 131)
P. laza (K0BAYAsHI) (p. 132)
P. pustulosa HARRINGTON & LEANZA, n. sp.

(p. 133)
Apatokephalus BROGGER, 1896 (p. 135)

A. serratus (BoEcK) (p. 135)
A. exiguus HARRINGTON & LEANZA, n. sp.

(p. 139)
Proetacea (superfamily) CORDA, 1847 (p. 139)

Proetidac CoRDA, 1847 (p. 139)
Proetie/la HARRINGTON & LEANZA, n. gen. (p.

139)
P. tellecheai (Ruscom) (p. 141)

Keide/ia HARRINGToN & LEANZA, n. gen. (p.

141)
K. ,nacrophthalma HARRINCTON & LEANZA, n.

sp. (p. 141)
Asaphina (suborder) SALTER, 1864 (p. 142)
Asaphacea (superfamily) BURMEISTER, 1843 (p.

142)
Asaphidae BURMEISTER, 1843 (p. 142)

Asaphinae BURMEISTER, 1843 (p. 143)
Ogygitella HARRINGTON & LEANZA, n. gen. (P.

142)
O. australis HARRINCTON & LEANZA, n. sp.

(p. 142)
Basiliella KOBAYASHI, 1934 (. 145)

B. cari nata HARRINGTON (p. 145)
Parabasiliczts KOBAYASHI, 1934 (p. 146)

P. sp. aff. P. typicalis KOBAYASHI (p. 146)
Dolerobasi/icus HARRINCTON & LEANZA, 1942

(p. 147)
D.? sp. (p. 147)

Ogygiinae RAYMOND, 1913 (p. 147)
Asaphellus CALLAWAY, 1872 (p. 147)
A. catamarcensis KOBAYASHI (p. 147)
A. jujuantts HARRINCTON ( p. 151)
.4. riojanus HARRINCTON & LEANZA, n. sp.

(p. 153)
Notopeltis HARRINGTON & LEANZA, n. gen.

(p. 153)
N. orthomelopa (HARRINGTON) (p. 155)

Dolerasaphus HARRINGTON & LEANZA, n. gen.

(p. 157)
D. laeris HARRINCTON & LEANZA, n. sp. (p.

157)
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Ogygiocaris ANGELIN, 1852 (p. 157)
0. araiorhachis HARRINGTON & LEANZA, n.

sp. (p. 157)
Ogygiocarella HARRINGTON & LEANZA, n. gen.

(p. 161)
0. debuchana (BRONGNIART) (p. 161)

Megalaspis ANGELIN, 1852 (p. 161)
M. saltaensis (KAYSER) HARRINGTON (p. 161)
M. pugiocauda HARRINGTON 84 LEANZA, n. sp.

(p. 161)
Megalaspidella KOBAYASHI, 1937 (p. 161)

M. kayseri KOBAYASHI (p. 162)
Kayseraspis HARRINGTON, 1938 (p. 164)
K. asaphelloides HARRINGTON (p. 164)
K. brackebuschi (KAYSER) HARRINGTON (p.

167)
Thysanopyge KAYSER, 1898 (p. 167)
T. argentina KAYSER (p. 169)
T. clavifoi HARRINGTON & LEANZA, D. sp.

(p. 171)
T.? latelimbata HARRINGTON & LEANZA, n.

sp. (p. 173)
Zuninaspis HARRINGTON & LEANZA, n. gen.

(p. 174)
Z. acurninata HARRINGTON & LEANZA, IL Sp.

(p. 175)
Austra/opyge HARRINGTON & LEANZA, n. gen.

(p. 175)
A. acanthura HARRINGTON & LEANZA, n. sp.

(p. 175)
4. russoi HARRINGTON & LEANZA, n. sp. (p.

175)
Hoekaspis KOBAYASHI, 1937 (p. 176)
H. schlagintweiti HARRINGTON & LEANZA,

(p. 177)
H. megacantha (LEANzA) (p. 179)

Niobina LAKE, 1946 (p. 180)
N. taurtna HARRINGTON & LEANZA, n. sp.

(p. 180)
Niobides HARRINGTON & LEANZA, n. gen. (p.

180)
N. armatus HARRINGTON 8c LEANZA, n. sp.

(p. 182)
?Nileidae ANGELIN, 1854 (p. 182)
Maenopsis SALTER, 1867 (p. 182)

I. stenorhachis (HARRINGTON) (p. 183)
Ceratopygidae RAYMOND, 1913 (p. 185)

Ceratopyge CORDA, 1843 (p. 185)
C. forfictdoides HARRINGTON & LEANZA, n. sp.

(p. 185)
Proceratopyge WALLERIUS, 1895 (p. 185)
P. incondita HARRINGTON & LEANZA, n. sp.

(p. 185)
Onychopyge HARRINGTON, 1938 (p. 187)
0. riojana HARRINGTON (p. 187)
O. argentina HARRINGTON & LEANZA, n. sp.

(p. 189)
0. /ongispina HARRINGTON & LEANZA, n. sp.

(p. 189)
O. plagiacantha HARRINGTON & LEANZA, n. sp.

(p. 189)
Dichelepyge HARRINGTON	 LEANZA, 1952

(p. 189)

D. pascuali HARRINGTON & LEANZA (p. 189)
Pseudohysterolentas HARRINGTON & LEANZA, n.

gen. (p. 191)
P. infidus HARRINGTON & LEANZA, n. sp. (p.

191)
Dikelocephalinidae KOBAYASHI, 1935 (p. 191)
Asaphopsis MANSUr, 1920 (p. 191)
A. zntermedia HARRINGTON & LEANZA, n. sp.

(p. 191)
Illaenacea (superfamily) CORDA, 1847 (p. 193)
Illaenidae CORDA, 1847 (p. 193)
Nandlaenus JAANUSSON, 1954 (p. 193)

N. gualcamayensis HARRINGTON & LEANZA, n.
sp. (p. 193)

Harpina (suborder) KOBAYASHI, 1935 (p. 195)
Harpidae CORDA, 1847 (p. 195)
Austra/oharpes HARRINGTON & LEANZA, n. gen.

(p. 195)
A. depressus HARRINGTON & LEANZA, 11. sp.

(p. 195)
Harpididae WHITTINGTON, 1950 (p. 196)
Harpides VON BEYRICH, 1846 (p. 196)
H. neogaeus HARRINGTON & LEANZA, n. sp.

(p. 196)
Trinucleina (suborder) SWINNERTON, 1915 (p.

197)
Orometopidae HuPi, 1955 (p. 197)

Orometopus BROGGER, 1896 (p. 197)
0. pyrtfrons HARRINGTON (p. 197)
O. notatifrons HARRINGTON & LEANZA, n. sp.

(p. 198)
Trinucleidae EMMRICH, 1844 (p. 199)
Cryptolithinae BANCROFT, 1933 (p. 199)

Farnatinolithus HARRINGTON & LEANZA, n. gen.
(p. 199)

F. noticus HARRINGTON & LEANZA, n. sp. (p.
200)

Tretaspidinae WHITTINGTON, 1941 (p. 200)
Guandacolithus HARRINGTON & LEANZA, n. gen.

(p. 200)
G. furquei HARRINGTON & LEANZA, n. sp. (p.

202)
Hapalopleuridae HARRINGTON & LEANZA, n. fam.

(p. 202)
Hapaloplettra HARRINGTON & LEANZA, n. gen.

(p. 205)
H. cltwata HARRINGTON 84 LEANZA, n. sp. (p.

205)
H. longicornts HARRtucToN & LEANZA, n. sp.

(p. 205)
Rhadinopleura HARRINGTON & LEANZA, n. gen.

(p. 207)
R. eurycephala HARRINGTON & LEANZA, n. sp.

(p. 207)
iiraiopieura HARRINGTON & LEANZA, n. gen.

(p. 207)
A. reticulata HARRINGTON & LEANZA, n. sp.

(p. 209)
Raphiophoridae ANGELIN, 1854 (p. 210)
Raphiophorus ANGELIN, 1854 (p. 210)
R.? latnasi HARRINGTON & LEANZA, n. sp.

(p. 210)
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Lonchodomas ANGELIN, 1854 (p. 211)

L. suriensis HARRINGTON & LEANZA, n. sp. (p.
211)

Mendolaspis RUSCONI, 1951 (p. 212)
M. salagastensis Ruscom (p. 214)

Ampyx DALmAN, 1826 (p. 214)
A.? sp. (p. 214)

Phacopida ( order) RICHTER, 1932 (p. 214)
Cheirurina (suborder) bplic, 1937 (p. 214)
Pliomeridae RAYMOND, 1913 (p. 214)
Pliomera ANGELIN, 1852 (p. 214)
P. trnetophrys HARRINGTON & LEANZA, IL sp.

(p. 214)
Metapdekia HARRINGTON, 1938 (p. 215)
M. bzlirata HARRINGTON (p. 215)

Protopliomerops KOBAYASHI, 1934 (p. 217)
P. rossi HARRINGTON & LEANZA, n. sp. (p. 217)

Pliornerouies HARRINGTON & LEANZA, n. gen.
(p. 218)

P. deferrariisi (HARRINGTON) (p. 219)
Cheiruridae CORDA, 1847 (p. 219)

Cyrtornetopur ANGELIN, 1854 (p. 219)
C.? sp. (p. 219)

Encrinuridae ANGELIN, 1854 (p. 220)
Encrinurus Emmnicif, 1844 (p. 220)
E.? niquivdensis HARRINGTON & LEANZA, n. sp.

(p. 220)
E. sp. (p. 220)

Calymenina (suborder) SWINNERTON, 1915 (p. 221)

Calymenidae MILNE-EDWARDS, 1840 (p. 221)
Synhomalonotus POMPECKJ, 1898 (p. 221)
S. kobayrishzi HARRINGTON & LEANZA, n. name

(p. 221)
Co/pocoryphoides HARRINGTON & LEANZA, n.

gen. (p. 222)
C. trapezoidalis (HARRING -roN) (p. 223)

Homalonotidae CHAPMAN, 1890 (p. 224)
Calymenella BERGERON, 1890 (p. 224)
C.? zaplenns HARRINGTON & LEANZA, n. sp.

(p. 224)
Incertae sedis (p. 224)
Brackebuschia HARRINGTON & LEANZA, IL gen.

(p. 224)
B. acheila HARRINGTON & LEANZA, n. sp. (p. 226)

Bodenbenderza HARRINGTON & LEANZA, IL gen. (p.
226)

B. longifrons HARRINGTON & LEANZA, n. sp. (p.
226)

Sphaerocare HARRINGTON & LEANZA, n. gen (p.
226)

S. globifrons HARRINGTON & LEANZA, H. Sp. (p.
226)

Nannopeltis HARRING -roN & LEANZA, n. gen. (p.
227)

N. modesta (HARRING-roN) (p. 227)
Deltacare HARRINGTON St LEANZA, n. gen. (p. 228)
D. prosops HARRINGTON & LEANZA, n. sp. (p. 228)

SYSTEMATIC DESCRIPTIONS
Class TRILOBITA Walch, 1771

Order AGNOSTIDA Kobayashi, 1935

Suborder AGNOSTINA Salter, 1864

Family AGNOSTIDAE M'Coy, 1849

Subfamily PSEUDAGNOSTINAE
Whitehouse, 1936

Genus MACHAIRAGNOSTUS Harring-
ton & Leanza, n. gen.

Diagnosis.—Glabella faintly trisegmented;
median preglabellar furrow separating genae
which may be wrinkled radially. Pygidium
with anterior half of axis trisegmented and
bearing a large mesial tubercle; posterior
half consisting of narrow lanceolate lobe
reaching posterior border furrow: it may
be faint or obsolete, represented by posterior
tip; faint pseudolobe of Pseudagnostus type.

Type species.—Machairagnostus tmetus
HARRINGTON & LEANZA, n. sp.

Remarks.— Machairagnostus resembles
both Lotagnostus WHITEHOUSE and Pseu-
dagnostus JAEKEL but differs from them in

some important details. The glabella is not
unlike that of Lotagnostus trisectus (SALTER)
(LAKE, 1906, pl. 1, fig. 15-16; WESTER6RD,
1922, pl. 1, fig. 11-12), but in the Argentine
genus the transglabellar furrow is very faint
and bent backward as in Geragnostus cal-
lavei (RAw) (LAKE, 1906, pl. 2, fig. 20).
The narrow lanceolate posterior half of the
pygidial axis recalls the mesial posterior lobe
of L. trisectus, but in Machairagnostus it
reaches the posterior border furrow. The
trisegmentation of the anterior half of the
pygidial axis is a unique feature, but in the
specimen of L. trisectus figured by WESTER-
CARD, the middle segment bears a pair of nar-
row posterolateral lobes which may be com-
pared with the 3rd ( posterior) pair of lat-
eral lobes of Machairagnostus. Lastly, the
Argentine genus shows faint indications of
a pseudolobe comparable to that of Pseu-
dagnostus cyclopyge (Tuu.sEitc), but the
remainder of the pygidial features are very
different. The species described by SHAW
(1951, p. 112, p. 22, fig. 10; pl. 24, fig. 17-
22 ) from the Tremadocian of Vermont as
Pseudagnostus bilobus probably belongs in
the genus Machairagnostus.
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FIG. 6. Machairagnostus tmetus HARRINGTON &
LEANZA, n. gen., n. sp., reconstruction (based on

holotype, no. 1297), X18.5.

MACHAIRAGNOSTUS TMETUS Harrington &
Leanza, n. sp.
Figure 6; 7. 1 -5

Description.—Cephalon as long as wide, sub-
quadrate-rounded in outline; border convex, well-
defined, progressively narrowing backward; border
furrow deep. Glabella slightly raised over genae,
somewhat expanded at level of anterior 3rd, well
defined by deep axial furrows, slightly less than 0.7
of cephalon length and slightly less than 0.3 of its
width; anterior lobe small, acuminate; transglabellar
furrow shallow, formed of 2 curved lateral branches
meeting centrally in point directed backward; main
lobe long, narrowing posteriorly into blunt point,
indented by pair of faint lateral depressions slightly
back of mid-length, bearing low, elongated mesial
tubercle, basal lobes large, triangular. Mesial pre-
glabellar furrow reaching anterior border furrow.
Genae of even width, wrinkled by few radial fur-
rows; hook-shaped furrow extends forward from
anterolateral angles of glabella simulating small
oblique horns similar to those observed in a speci-
men of Peronopsis pusilla (TuLLBEitc) figured by
WESTERGÂRD (1946, pl. 4, fig. 3).

Thoracic segments wide (sag.); rings long (tr.),
trisected longitudinally; pleurae short (tr.).

Pygidium subquadrate in outline, somewhat wider
than long, slightly convex; border raised, well de-
fined by narrow border, moderately wide, narrow-
ing anteriorly; pleural fields smooth; posterolateral

4
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Fie,. 7. Lower Tremadocian Pseudagnostinae from
Salta.

1-5. Afachairagnostus trnetus HARRINGTON & LEANZA,
n. gen., n. sp., from the Parabolina argentina
zone of Salta (loc. Siru-3).-1, Cephalon
and thorax (no. 1298), X10. 2, Cephalon
(Paratype, no. 1294), X9.-3, Pygidium
(no. 1292), X5.-4, Holotype (no. 1297),
plasticine squeeze, X11.5.-5, Pygidium
(paratype, no. 1293), plasticine squeeze, X10.

spines moderately long, directed backward; anterior
half of axis tapering backward, well-defined by axial
furrows converging backward, faintly trisegmented
transversely, bearing large, droplike mesial tubercle;
posterior half of axis formed of narrow, lanceolate
lobe reaching posterior border furrow: in some speci-
mens it is very faint and only its rear end is clearly
marked. Anterior part of faint pseudolobe indicated
by sigmoidal, evanescent furrows springing from
rear end of axial furrows, directed backward and
outward.

Typer.—Holotype, no. 1297; paratypes, nos. 1195, 1292,
1293, 1294, 1298.

Occurrence. ,—LowER TREMADOCIAN. J.Yav-2 (L2); 1 cepha-
lon.—LR-1; 3 cephala.—S.Iru-2; 2 cephala.—S.Iru-3;
3 complete specimens, 12 cephala, 8 pygidia.—S.Vic-17
(VP5); I cephalon.—S.Vic-18 (V02); 1 cephalon, 1 pygi-
dium.

Subfamily GERAGNOST1NAE Howell,
1935

Genus GERAGNOSTUS Howell, 1935
Locality designations arc explained on p. 229.
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Subgenus GERAGNOSTUS Howell, 1935
GERAGNOSTUS (GERAGNOSTUS) MAURII

Harrington & Leanza, n. sp.
Figure 8; 9,6

Description.—Cephalon parabolic in outline,
somewhat longer than wide, moderately convex;
border narrow, raised, well defined by narrow and
deep border furrow. Genae of uniform width, con-
fluent in front of glabella, convex. Glabella well
defined by deep axial furrows, tapering forward, 0.6

of cephalon length and 0.3 of its width; frontal
lobe small, 0.3 of total glabella length; transglabel-
lar furrow very faint, almost obsolete, curved for-
ward; main lobe bearing low elongated mesial
tubercle slightly encroaching over frontal lobe; basal
lobes large, triangular.

Thoracic segments very wide (sag.); rings long
(tr.), trisected longitudinally; pleurae short (tr.).

Pygidium parabolic in outline, longer than wide,
slightly smaller than cephalon; border somewhat
wider than cephalic, raised, well defined by deep
and narrow border furrow; posterolateral spines very
long, directed backward; pleural fields convex,
confluent behind axis where they reach maximum
width; axis little convex, slightly raised above level
of pleural fields, well defined by deep axial furrows,
reaching 0.6 of pygidium length and 0.5 of its
width, trilobed; anterior half of axis tapering back-
ward, formed of 2 lateral lobes of subequal length
and long mesial tubercle extending from articulating
margin to anterior portion of 3rd axial lobe; an-
terior lateral lobes subtrapezoidal, separated from
middle lobes by oblique furrows directed backward-
outward; 2nd pair of lateral furrows normal to
axis, straight; posterior half of axis formed by 3rd
axial lobe, parallel-sided, truncated posteriorly.

Remarks.—The species just described can be
compared with the type of Geragnostus HOWELL, G.
sidenbladhi (LINNAKssoN) as described and figured
by MOBERG & SEGERBERG (1906, p. 77, pl. 4, fig. 1,
4). It differs from the European form in the much
more parabolic outline of the pygidium, in having
a narrower and shorter glabella with less well-
defined frontal lobe and in the long pygidial spines,
directed backward. The specimen illustrated by
LAKE from the Tremadocian of Penmorfa as be-
longing to G. sidenbladhi (LAKE, 1906, pl. 2, fig.
17) differs both from the Swedish specimens and
the Argentine species in having very long and
posteriorly rounded 3rd pygidial lobe.

Types.—Holotype, no. 4919.
Occurrence.—LowER TREMADOCIAN. S.Cer-I (PG 37, PG 38);

2 complete specimens.

GERAGNOSTUS (GERAGNOSTUS) NESOSSII
Harrington & Leanza, n. sp.

Figure 9, 1 -5; 10

Description.—Cephalon parabolic in outline,
longer than wide, moderately convex; border nar-
row, raised; border furrow very wide, especially in
anterolateral portions. Genae confluent and slightly
narrowed in front of glabella. Glabella well defined
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FIG. 8. Geragnostus (Geragnostus) inaurii HARRING-
TON & LEANZA, n. sp. Reconstruction (based on holo-

type, no. 4419), X14.2.

by deep axial furrows, tapering forward, long, 0.75
of total length of cephalon and 0.3 of its width;
frontal lobe long, somewhat acuminate, 0.4 of total
length of glabella, ill defined by very faint trans-
glabellar furrow; main lobe with elongated tubercle
slightly encroaching over frontal lobe; basal lobes
of moderate size, triangular.

Thoracic segments wide (sag.); rings long (tr.),
trisected longitudinally; pleurae short (tr.).

Pygidium of U-shaped outline, wider than long;
border narrow, raised, well defined by narrow bor-
der furrow; posterolateral spines short, directed
backward; pleural fields convex, confluent behind
axis where they reach maximum width; axis little
convex, slightly raised above level of pleural fields,
well defined by deep axial furrows, 0.7 of total
pygidium length and slightly less than 0.5 of its
width, constricted at level of 2nd segment and ex-
panded backward, rounded-subtruncated posteriorly;
anterior segment formed of paired subtrapezoidal
lateral lobes separated from 2nd segment by oblique
and slightly curved furrows; 2nd segment slightly
longer (sag.) than 1st, with conspicuous, elongated
mesial tubercle slightly projecting onto 3rd lobe;
posterior axial segment 0.5 of total axis length,
separated from 2nd segment by well-marked, fine,
straight furrows.
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FIG. 9. Lower Tremadocian Geragnostinae from Salta.

1-5, Geragnostus (Geragnostus) nesossii HARRING-

TON & LEANZA, n. sp., from Parabolina argen-
tina and Kainella meridionalis zones.-1,

Paratype (no. 4418), Parabolina argentina zone,
loc. S.Cer-1 (PG38), X9.5.-2, Paratype (no.
4478), Kainella meridionalis zone, loc. S.Ros-
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Remarks.—Geragnostus nesossii is closely similar

to G. maurii, with which it is found associated in

the Quebrada de Pingiiiyal. It differs from G. mattrii,

however, in having a much longer and conical

glabella, very wide cephalic border furrow, genae

narrowed in front of glabella, much shorter pygidial

spines and U-shaped pygidium, wider than long.

Typer.—Holotype, no. 4416; paratypc, nos. 4418, 4478,
4479.

Occurrence.—LOWER TREMADOCIAN. S.Ger-1 (PG 30, PG 37,

PG 38); 3 complete specimens, 1 pygidium and thorax.—

S.Ros-12 (P 14); 2 complete specimens.

Subgenus MICRAGNOSTUS Howell, 1935
GERAGNOSTUS (MICRAGNOSTUS) T1LCUY-

ENSIS (Kayser), 1876, Kobayashi, 1937

Figure 11, 1.2

Agnostus tilc-uyensis KAYSER, 1876, p. 5, pl. 1, figs. 6-9.
Gerognostus? tilcuyensis (KAYSER) KOBAYASHI, 1937a, p. 379,

text-fig. 1-4 (reproduction of KAYSER'S ligotes).

Description.—C.ephalon small, subcircular in out-

line to slightly elongated, very convex; border nar-

row, raised, well defined (preserved in only 2 of

KAYSER'S types). Genae smooth, of uniform width,

confluent. Glabella strongly raised above level of

genae, 0.7 of total cephalon length and slightly

more than 0.3 of its width, slightly tapering for-

ward, evenly rounded in front; frontal lobe about

0.3 of glabella length, well defined by almost

straight transglabellar furrow; main lobe nearly

smooth or with low, very small, inconspicuous

mesial node; basal lobes small, triangular.

Pygidium small, very convex, wider than long;

border narrow, depressed; posterolateral spines ab-

sent; pleural fields confluent, slightly narrowed be-

hind axis; pygidial axial well raised above level of

pleural fields, 0.75 of total pygidium length and

0.5 of its width, almost parallel-sided, evenly

rounded posteriorly, trisegmented; anterior segment

formed of pair of small, subtriangular lateral lobes;

median segment somewhat longer (exsag.), bearing

well-defined, elongated mesial tubercle; 3rd seg-

ment slightly inflated, separated from median one

by straight furrow normal to axis, its length about

equal to that of 1st and 2nd segments together.

Remarks.—KtmER's type specimens of "Agnos-
tus" tileuyensis, 4 cephala and 2 pygidia, are rather

indifferently preserved in a medium-grained sand-

stone from Tincuya (=Tilcuya), Bolivia. His orig-

inal description and illustrations fail to give a cor-

rect idea of the characteristics of the species, which

he compared with "Agnostus" acadieus HART -r,

"A." gibbus LINNARSSON, and the group of Agnostus
pisiformis LANNARSSON. In 1937 KOBAYASHI tenta-

tively referred "A." tilcuyensis to Geragnostus How-

FIG. 10. Geragnostus (Geragnostus) nesossii HAR-

RINGTON & LEANZA, D. sp. Reconstruction (based

on holotype, no. 4416), X15.

ELL and this generic assignment was confirmed in

1951 by HARRINGTON & KAY after the examination

of KAYSER'S types. Clearly, however, the species be-

longs in the subgenus Mieragnostus HOWELL. It IS

particularly similar to Geragnostus (Micragnostus)
holnzi (WESTERGÂRD) (=Agnostus rzidis ho/mi
WESTERGÂRD) from the Parabolina longicornis sub-

zone of the Upper Cambrian of Sweden (WEsTER-

GÂRD, 1922, p. 118, pl. 5, fig. 13-16), but it can

be distinguished from this species by its more

elongated pygidium, longer frontal glabellar lobe.

and lack of pygidial spines. This last feature is

doubtful in the type specimens, where the lack of

spines could be attributed to faulty preservation in

a medium-grained sandstone. However, 3 pygidia
from Tumbaya, Jujuy, preserved in shale and in-

distinguishable from the Tincuya specimens, have

entire pygidial margin without spines.

Types.—Lectotypc, no. 2562; paralcctotypc, no. 2563.

Occurrence.—LowErt TREMADOCIAN. Tincuya, Bolivia. Me-
dium-grained, brown quartzitic sandstone; 4 cephala, 2
pygidia.—J.Tum-18 (A 2); 3 pygidia.

12 (P14), X7. 3, Complete specimen (no.
4557), Parabolina argentina zone, loc. S.Cer-1
(PG37), X14.-4, Holotype (no. 4416),
Parabolina argentina zone, I. S.Cer-I
(PG37), X10.-5, Paratype (no. 4479),

Kainella meridionalis zone, loc. S.Ros-12
(PI4), X9.5.

6. Geragnostus maurii HARRINGTON & LEANZA,

sp., from the Parabolina argentina zone, loc.
S.Cer-I (PG38), holotype (no. 4419), X10.5.
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Fin. II. Lower Tremadocian Geragnostinae from
Bolivia and Jujuy.

1-2. Geragnostus (Micragnostus) tilcuyensis (KAY-
sEn), from the Parabolina argentina zone of
Tincuya, Bolivia.-1, Paralectotype (no.
2563), X9.2.-2, Pygidium (lectotype, no.
2562), X8.9.

3-6. Geragnostus (Micragnostus) hock:  KOBAYASHI,
from the Kainella meridionalis zone of Jujuy.

3, Cephalon (no. 1841), plasticine squeeze,
loc. J.Ti1-13 (K1), X22.-4, Pygidium (no.
2231), loc. J.Ti1-18 (G5), X7.8.-5, Pygi-
dium (no. 1864), loc. J.Ti1-13 (K1), X13.
—6, Cephalon (no. 2878), loc. J.Ti1-17
(G4), X9.2.

GERAGNOSTUS (MICRAGNOSTUS) HOEKI
Koba;ashi, 1939

Figure 11,3-6

Geragnostus tullbergi KOBAYASHI (non Novrar), I937a, p. 464,
pl. 2, fig. 3-4 ( 75 ) .—HARRINGTON, 1938 (partira), p. 160,
p1.4, fig. 2 (non fig. 1).

Geragnostur hocki KOBAYASHI, 1939, p. 169, 171.

Description.—Cephalon U-shaped in outline, con-
vex, as long as wide; border convex; raised, narrow-
ing backward; border furrow wide and shallow
anteriorly, narrowing laterally. Genae convex, con-
fluent, of uniform width. Glabella tapering forward,
rounded to subacuminate in front, very convex and
raised above level of genae, 0.7 of total cephalon

length and 0.4 of its width; frontal lobe small, 0.3
of glabella length; transglabellar furrow well
marked, straight; main lobe inflated, smooth; basal
lobes triangular, small.

Associated pygidia U-shaped in outline, convex,
wider than long; border wide, narrowing slightly
laterally, flat; border furrow ill defined; pleural
fields convex, confluent, of even width; axis parallel-
sided, expanded anteriorly at level of 1st segment,
rounded posteriorly, 0.6 of total pygidium length
and 0.7 of its width; anterior segment formed of
pair of subtrapezoidal lateral lobes; median seg-
ment longer than 1st, with short, droplike, raised
mesial tubercle slightly encroaching over 3rd seg-
ment; posterior segment badly separated from 2nd
by very faint, almost obsolete furrow normal to
axis; margin of pygidium entire, without spines.

Remarks.—The specimens just described seem to
correspond to Geragnostus (Micragnostus) hocks. .
KOBAYASHI'S original description of this species is
too generalized, however, and his illustrations of
the types from Tambo Guanacuno, Bolivia, too im-
perfect to enable a wholly satisfactory identification
of the Argentine specimens but, as far as can be
judged, they seem to agree fairly well with the
Bolivian types. The cephala, in particular, seem in-
distinguishable from those of Tambo Guanacuno.
The cephalic outline is quite characteristic, with a
sharp bend at the anterolateral angles, gently
curved anterior margin and almost parallel sides.
The highly convex and raised tapering glabella,
with small frontal lobe and smooth main lobe, is
also very similar to that of the Bolivian types
( KOBAYASHI, 1937, pl. 2, fig. 3). The pygidia seem
also to agree fairly well with KOBAYASHI'S descrip-
tion, but the paratype pygidium figured by him is
so compressed laterally, and the illustration is so
unsatisfactory, that no closer comparison is possible.

occurr,ice.—Lowrii TREMADOCIAN. J.Hum-1; 4 ccphala.—
J.Ti1.13; 12 cephala, 5 pygidia.—J.Ti1-17; 10 ccphala, 3
pygidia.—J.Ti1-18; 13 ccphala, 11 pygidia.

GERAGNOSTUS (MICRAGNOSTUS) VILONII
Harrington sc Leanza, n. sp.

Figure 12; 13,7-8

GeragnOftliS 61[70'07 f if (KAYSER) HARRINGTON & KAY, 1951,
p. 659, pl. 96, fig. 18.

Description.—Ccphalon subcircular in outline,
moderately convex, slightly wider than long; border
narrow, well defined by narrow border furrow;
genae convex, confluent, uniform in width. Glabella
well defined by deep subparallel axial furrows, twice
as long as wide, 0.3 of cephalon length and 0.8 of
its width; evenly rounded to slightly acuminate in
front; frontal lobe moderately large, 0.4 of glabella
length; in well-preserved specimens it has a sub-
pentagonal outline, slightly acuminate anteriorly, but
in less perfect specimens it is evenly rounded in
front; transglabellar furrow well marked, slightly
bent backward; main lobe smooth, without mesial
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tubercle; mesial line slightly raised in some speci-
mens; basal lobes triangular, small.

Thoracic segments moderately broad (sag.); rings
wide (tr.), trisegmented longitudinally; pleurae
short (tr.).

Pygidium slightly more parabolic in outline than
cephalon, wider than long, convex; border mod-
erately wide, raised, well defined by narrow border
furrow; posterolateral spines small, directed back-
ward and slightly outward; pleural fields convex,
confluent, narrowed behind axis; pygidial axis well
defined by deep axial furrows, moderately convex,
0.8 of pygidium length and 0.4 of its width, tri-
segmented; anterior segment formed of pair of sub-
trapezoidal lateral lobes; median segment longer
than anterior, bearing droplike mesial tubercle
slightly encroaching over posterior segment; 3rd
(posterior) segment longer than 1st and 2nd to-
gether, expanded at middle and rounded posteriorly.

Remarks.—Geragnostus (Micragnostus)
differs from the type species of Micragnostus,
Agnostus calvus LAKE (1906, p. 23, pl. 2, fig. 18),
in the shape and segmentation of the pygidial
axis, in having pleural fields narrowed behind the
axis, and in the absence of a glabellar tubercle. It
is also very similar to G. (M.) bisectus (MATTHEW)
as described and figured by SHAW (1951, p. 110,
112, pl 21, fig. 18, pl. 23, fig. 11-18) from the
Tremadocian of Vermont but differs from this
species in having transglabellar furrow curved
backward, axis relatively narrower, longer and less
convex, and pleural fields narrowed behind axis.
Among the South American agnostids it can be
compared with G. quadratus KOBAYASHI, G. hoeki
KOBAYASHI, and G. tilcuyensis (KAYsER). It differs
from G. quadratus (KOBAYASHI, 1937, p. 464, pl. 2,
fig. 6-7) in having a subparabolic instead of sub-
quadrate pygidium and in the shape of the glabella,
which is parallel-sided instead of tapering. It can
be distinguished from G. hoc/(i (KOBAYASHI, 1937,
p. 464, pl. 2, fig. 3-5, and fig. 11,3-6 of this paper)
by its parallel-sided glabella, subcircular cephalon,
narrow cephalic border, shape and length of the
pygidial axis, and lack of pygidial spines. G. vilonii
particularly resembles G. tilcuyensis but in the last-
named species the glabella is slightly tapering; the
frontal glabellar lobe shorter; the pygidial axis
shorter, wider, and much more raised above the
level of the pleural fields; the pygidial margin lack-
ing in spines; and width of the pleural fields prac-
tically even throughout. The single specimen from
the Lower Tremadocian of Colombia identified by
HARRINGTON & KAY as G. tilcuyensis (KAysEE)
(1951, p. 659, pl. 96, fig. 18) seems indistinguish-
able front G. vilonii. The apparent lack of pygidial
spines in the Colombian specimen is probably due
to the nature of preservation.

Types.—Holotype, no. 1271; paratype, no. 1270.

Occurrence.—LowER TREMADOCIAN. S.Cal-2; 3 cephala, 4
pygidia.—S.Ca1.5; 1 pygidium.—S.Iru.3 (C); II sped-

Fin. 12. Geragnostus (Micragnostus) vilonii HAR-
RINGTON & LEANZA, n. sp. Reconstruction (based on

holotype, no. 1271), X13.6.

mens.—S.Vic-1 (F); I complete specimen.—S.Vic.18
(V02); 1 pygidium.

GERAGNOSTUS (MICRAGNOSTUS) NEU-
MANN! Harrington & Leanza, n. sp.

Figure 13,9-11

Description.—Cephalon subcircular in outline,
moderately convex, as long as wide; border narrow,
raised, well defined by wide border furrow reaching
maximum width at anterolateral angles; genae con-
fluent, of even width. Glabella slightly convex, well
defined by slightly sinuous axial furrows, subparal-
lel-sided, somewhat constricted behind transglabellar
furrow, rounded in front, 0.7 of cephalon width;
frontal lobe large, 0.4 of glabella length; u-ans-
glabellar furrow curved frontward, well marked
mesially but faint laterally; main lobe with low,
elongated, short median tubercle which does not
reach transglabellar furrow; basal lobes moderately
large, triangular.

Thoracic segments of moderate width (sag.);
rings long (tr.), trisegmented longitudinally;
pleurae short (tr.).

Pygidium wider and shorter than cephalon, with
general U-shaped outline; border and border fur-
row similar to cephalic; posterolateral spines stout
and short; pleural fields moderately convex, con-
fluent, even in width; axis well defined by deep
axial furrows, little raised above level of pleural
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FIG. 13. Lower and Upper Tremadocian Geragnostinae from La Rioja, Salta and Jujuy.

/-5. Geragnostus ( Micragnostus ) callaveiformis
HARRINGTON & LEANZA, n. sp., from the Upper
Tremadocian (Notopeltis orthometopa zone) of
Jujuy [loc. J.Tum-8 (115)].-1, Holotype
(no. 3003a), X6.2.-2, Paratype (no.
3003b), X7.-3, Pygidium (paratype, no.
3004), X6.2.-4, Cephalon (paratype no.

3239a), X7. 	 5, Pygidium (paratype no.
32396), X6.8.

6. Geragnostus ( Micragnostus ) micropeltis HAR-

RINGTON & LEANZA, n. sp., from the Lower
Tremadocian (Parabolina argentina zone) of
La Rioja (loc. LR-1), holotype (no. 2528),
X 13.3.

7-8. Geragnostus ( Micragnostus ) vilonii HARRING-
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fields, 0.7 of pygidium length and 0.4 of its width,
slightly constricted at level of 2nd segment,
rounded posteriorly, trisegmented; anterior segment
formed of pair of small, triangular-rounded lateral
lobes; 2nd segment longer than 1st, with low
elongate mesial tubercle slightly encroaching over
terminal segment; posterior segment slightly longer
than 1st and 2nd together, well defined by straight
furrow.

Remarks—The species just described can be com-
pared with Geragnostus vi/onto, but differs from it
in having a larger frontal glabellar lobe, transglabel-
lar furrow curved frontward, well-defined glabellar
tubercle, shorter pygidial axis, pleural fields of even
width and larger pygidial spines.

Types.—Holotypc, no. 3935; paratypes, nos. 4405, 4479.
Occurrences—LOWER TREMADOCIAN. S.1111-5 (54); I complete

spccimen.—S.Ros-12 (P 14); 1 complete specimen.—S.
Ros-20; I complete specimen.

GERAGNOSTUS (MICRAGNOSTUS) CALLA-
VEIFORMIS Harrington & Leanza, n. sp.

Figure 13,1-5; 14
Gnagnosttes sp., HARRINGTON , 1938, p. 161, pl. 4, fig. 3.

Description.—Cephalon subcircular in outline, as
long as wide, convex; border narrow, well defined
by flat, somewhat wider border furrow, narrowing
backward; genae convex, confluent, of even width.
Glabella convex, raised above level of genae, 0.6 of
cephalon length and 0.6 of its width, tapering for-
ward, slightly constricted at level of transglabellar
furrow and at mid-length of main lobe, rounded
in front; frontal lobe moderately large, 0.3 of
glabella length; transglabellar furrow W-shaped,
with lateral portion directed obliquely forward-out-
ward and mesial portion curved forward; main lobe
bearing small, anteriorly placed mesial tubercle end-
ing at transglabellar furrow; basal lobes triangular,
small.

Associated pygidia convex, wider than long, of
general U-shaped outline; border flat, not differ-
entiated from wide, depressed  border furrow which
narrows forward; posterolateral spines small and
sharp; pleural fields convex, confluent, of even
width; axis of pygidium convex, raised above level
of pleural fields, 0.7 of pygidium length and 0.4 of
its width, slightly constricted at level of 2nd seg-
ment, somewhat expanded at mid-length of ter-
minal segment, rounded posteriorly; anterior seg-
ment formed of pair of subtrapezoidal lateral lobes;
median segment considerably longer than 1st, bear-
ing droplike mesial tubercle ending at transverse
furrow; posterior segment 0.55 of axis length, well

FIG. 14. Geragnostus (Micragnostus) callaveiformis
HARRINGTON & LEANZA, n. sp. Reconstruction of
cephalon and pygidium (based on holotype, no.

3003a, and paratype, no. 3004), X9.

defined from 2nd segment by thin furrow, evenly
curved frontward.

Remarks.—The species just described is closely
comparable with Geragnostus (Itlicragnostus) cal-
lavei (RAW) from the Shineton shales of Shropshire,
as described and illustrated by LAKE (1906, p. 25, pl.
2, fig. 20). It can be distinguished from the British
form, however, in having a shorter glabella, shorter
pygidial axis, longer 2nd pygidial segment with
shorter mesial tubercle and shorter terminal pygidial
segment which, in the Shineton species, attains 0.7
of the total length of the axis.

Typer.—Holotype, no. 3003a; paratypes, nos. 30035, 3004,
3239a, 32396.

Occurrence.—UPPER TREMADOCIAN. J.Hum-7 (A9); 18
ccphala, 9 pygidia.—J.Turn-2; I pygidium.—J.Turn-13
(1 5 ); 6 cephala, 6 pygidia.

GERAGNOSTUS (MICRAGNOSTUS) MICRO-
PELTIS Harrington & Leanza, n. sp.

Figure 13,6; 15

Description.—Pygidium rectangular-ellipsoidal in
outline, transversely elongate, length equal to 0.6
of width, convex; border flat, very wide at postero-

TON 8t LEANZA, O. sp., from the Lower Trema-
docian (Parabolina argentina zone) of Salta
(loc. Siru-3).-7, Holotype (no. 1271),
X 10.6.-8, Paratype (no. 1270), X10.1.

9-11. Geragnostus (Illicragnostus) neumanni, HAR-
RINGTON & LEANZA, IL sp., from the Lower

Tremadocian (Kainella meridionalis zone) of
Salta.-9, Paratype (no. 4405), loc. S.Ros-
20, X10.-10, Paratype (no. 4479), loc. S.
Ros-12 (P14), X8.5.-11, Holotype (no.
3935), and complete specimen of Gallagnostus
boliviarnu (HoEK), loc. S.Iru-5 (54), X12.4.
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FIG. 15. Geragnostas (Micragnostus) micropeltis
HARRINGTON & LEANZA, n. sp. Reconstruction of

holotype pygidium (no. 2528), X26.

lateral angles, narrowing backward; posterolateral
spines short, directed backward; pleural fields con-
vex, confluent, narrowed behind axis; pygidial axis
convex, raised above level of pleural fields, well de-
fined by deep, sinuous axial furrows, 0.7 of pygi-
dium length and 0.25 of its width, well segmented;
anterior segment formed of pair of triangular lateral
lobes; median segment longer than 1st, with curved
sides and small mesial tubercle; posterior segment
well defined by straight furrow, less than 0.5 of
axis length, rounded-acuminate posteriorly. Some
badly preserved cephala of transverse outline and
narrow, parallel-sided glabella occur associated with
the pygidia.

Remarks.—The pygidia just described may be
compared with those of Geragnostas ho/mi
(WESTERG 'ARD) and G. ti/cuyensis (KAYSER), but
they can be easily distinguished by their much more
transverse outline, much narrower axis, and sub-
acuminate posterior segment.

Types.—Holotype, no. 2528; paratype, no. 2475.

Occurrericc.—LOWER TREMADOCIAN. 121...•1; 9 pygid 13 , 8
badly preserved cephala possibly belonging to this species.

GERAGNOSTUS (MICRAGNOSTUS) CALVI-
FORMIS Harrington & Leanza, n. sp.

Figure 16; 17,3a,b

Geragnostus tullbergi HARRINGTON (partim), 1938, p. 160, pl.
4, fig. 1 (non fig. 2).

Description.—Cephalon small, moderately con-
vex, longer than wide; border well defined by deep
border furrow, narrowing posteriorly; genae con-
vex, confluent, of even width. Glabella tapering
forward, well defined by convergent axial furrows,
slightly raised above level of genae, 0.7 of cephalon

length and 0.4 of its width; frontal lobe of moder-
ate size, 0.3 of glabella length; transglabellar furrow
well marked, slightly curved backward; main lobe
smooth, without mesial tubercle; basal lobes tri-
angular, small.

Thoracic segments moderately wide (sag.); rings
long (tr.), trisegmented longitudinally; pleurae
short (tr.).

Pygidium very convex, longer than wide, semi-
elliptical in outline; border narrow, raised, well de-

fined by deep border furrow, narrowing toward
anterolateral angles; posterolateral spines very small,
scarcely visible in well-preserved specimens; pleural
fields convex, confluent, even in width; axis raised
above level of pleural fields, parallel-sided, slightly
expanded anteriorly, acutely rounded posteriorly,
trisegmented; anterior segment formed of pair of
subtrapezoidal lateral lobes; median segment longer
than 1st, with low, ill-defined mesial tubercle along
posterior part; posterior segment longer than 1st
and 2nd together, 0.6 of axial length, separated
from median segment by well-marked, straight fur-
row normal to axis.

Remarks.—The species just described is closely
comparable to Geragnostas (Micragnostus) calvas

(LAKE) HOWELL, as described and figured by LAKE
(1906, p. 23, pl. 2, fig. 18). It can be distinguished
from the British species in having a much longer
posterior segment in the pygidial axis, a less marked
pygidial tubercle, and in lacking the small glabellar
node seen in LAKE'S illustration of the type speci-
men of G. calvas. G. calvijormis differs from G.
vilonii in the greater convexity and narrowly elon-
gate shape of the pygidium, even width of the
pleural fields, parallel-sided pygidial axis, tapering
glabella with shorter frontal lobe, and narrower
cephalon. The new species is also similar to G.
hoeki KOBAYASHI but differs from it in having
pygidial spines, a less tapering and less convex

FIG. 16. Geragnostas (Micragnostas) calvijormis
HARRINGTON & LEANZA, n. sp. Reconstruction (based

on holotype, no. 2486), X21.5.
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FIG. 17. Lower and Upper Tremadocian Geragnos-
tinae from Jujuy, Salta and La Rioja.

fah. Trinodus jujuyensts HARRINGTON, from the
Upper Tremadocian (Notopeltis orthometopa
zone) of Jujuy (loc. J.Tum-2).—Ia, Holo-
type (no. 492), X9.1.-1b, Paratype (no.
421), X6.5.

2a-e. Trinodus? saltaensis HARRINGTON 6c LEANZA,
n. sp., from the Upper Tremadocian (Noto-

glabella, narrower borders, and especially in the
evenly rounded outline of the cephalon. The speci-
mens from Rio Volcandto, La Rioja, identified in
1938 by the senior author as G. tullbergi (=G.
hoe+) (HARRINGTON, 1938, p. 160, pl. 4, fig. 1)
truly belong to G. calcifomis.

Types.—Holotypc, no. 2486; paratype, no. 2465.
OCCUrrCI7Cl.—LOWER TREMADOC1AN. LR-1; 16 cephal a, 10

pygidia, I complete specimen.

Genus TRINODUS M'Coy, 1864

TRINODUS JUJUYENS1S Harrington, 1938
Figure 17,1a,b

Trinodus jujuyensis linstsducroN, 1938, p. 162, pl. 4, fig. 8-9,
text-fig. 4.

Description.—Cephalon U-shaped in outline, as
long as wide, moderately convex; border moderately
narrow, raised; border furrow wider at anterolateral
portions; genae moderately convex, confluent, even
in width. Glabella slightly convex, tapering forward,
well defined by deep, straight axial furrows, com-
pletely smooth, evenly rounded in front; basal lobes
triangular, small.

Associated pygidia U-shaped in outline, strongly
convex; border moderately narrow, raised; border
furrow deep, wider at posterolateral portions; pos-
terolateral spines short; pleural fields convex, con-
fluent, even in width; axis of pygidium tapering
backward, raised above level of pleural fields, 0.7
of pygidium length and 0.4 of its width, rounded-
subtruncate posteriorly, trisegmented; anterior seg-
ment formed of pair of subtrapczoidal lateral lobes;
median segment longer than 1st, bearing low, drop-
like mesial tubercle located at posterior half; pos-
terior segment slightly longer than median, separated
from it by well-marked furrow curved backward
at middle and normal to axis at lateral portions.

Remarks.—The type species of Trinodus, T.
agnostiformis M'Coy, is known from a single dis-
torted cephalon from the ?Llandeilian of Ireland. As
the pygidium is unknown, the specimens from the
Caradocian of Girvan, referred to this species by
REED (1903, p. 3, pl. 1, fig. 1), may or may not be
correctly identified. According CO WHITTINGTON

(1950, p. 533, pl. 68, fig. 1-3, text-fig. 1), the type
cephalon has "the posterior border drawn out into
triangular spines," a feature stressed in his diagram-
matic reconstruction. It seems, however, that the

peltis orthometopa zone) of Salta (loc. S.Ros-
5).-2a, Pygidium (no. 2073), X8.8.—
2b, Holotype (cephalon, no. 2052), X5.6.-
2e. Cephalon (paratype, no. 2056), X8.6.—
2d, Cephalon (paratype, no. 2064), X6.7.—
2e, Cephalon (paratype, no. 2060), X6.7.

3a,b. Geragnostus (Micragnostus) caleiformis HAR-

RINGTON & LEANZA, n. sp., from the Lower
Tremadocian (Parabolina argcntina zone) of
La Rioja (loc. LR-1).-3a, Holotype (no.
2486), X15.6.-3b, Paratype (no. 2465),
X 9.7.
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FIG. 18. Trinodus? saltaensis HARRINGTON & LEANZA,
n. sp. Reconstruction of holotype cephalon (no.

2052), X9.7, and pygidium (no. 2073), X15.

exaggerated size of the spine is a secondary appear-
ance due to distortion of the cephalon (which has
only the left posterior border preserved). A small
posterior spine is present in T. jujuyensis in ap-
proximately the same position as in T. tartlets

(CORDA) (WHITTINGTON, 1950, pl. 68, fig. 4-6). In
all other respects the cephalon of T. jujuyensis
agrees very well with that of T. agnostiformis. The

pygidium of the Argentine form, however, differs
from those of most species referred to this genus in
having a considerably longer axis, being not unlike
that of Geragnostus rudis (SALTER) as figured by
LAKE (1906, pl. 2, fig. 15-16) and WESTERaRD

(1922, pl. 1, fig. 17).
Types.—Holotype, no. 492; paratype, no. 421.
Occurrence—UPPER TREMADOCIAN. J.Tum-2; 31 cephala, 20

pygidia.—J.Tum-8 (15); 1 cephalon.—S.Cal-9 (F5); 1
cephalon, 1 pygidium.—S.Vic-19 (N56); 1 cephalon.

TRINODUS? SALTAENSIS Harrington & Leanza,
n. sp.

Figure I7,2a - c; 18

Description.—Cephalon subcircular in outline,
slightly wider than long, convex; border narrow,
raised, well defined by narrow border furrow;
genac convex, confluent, slightly widened in front

of glabella, normally smooth but in some well-pre-
served specimens showing faint radial striae ex-
tending from preglabellar furrow midway of dis-
tance to border. Glabella convex, raised above level
of genae, tapering forward, well defined by con-
verging and somewhat sinuous axial furrows, slight-

ly constricted anteriorly and at mid-length, sub-
truncate-rounded in front, 0.6 of cephalon length
and 0.3 of its width; glabella practically smooth
in specimens preserving outer surface of dorsal exo-
skeleton, with extremely faint indications of very
anterior small mesial node and equally faint, barely
visible traces of a transglabellar furrow, located
very anteriorly at level of first glabellar constric-
tion; tubercle more clearly seen in exfoliated speci-
mens which show plainly the very faint furrow;
furrow sinuous, with mesial portion curved front-
ward and lateral portions directed outward; it
marks off a very short frontal lobe which is only
0.15 of glabella length; main glabellar lobe smooth,
save for faint indications of anterior node; basal

lobes triangular, short (exsag.), somewhat inflated,
of moderate size.

Associated pygidium U-shaped in outline, convex,
slightly wider than long; border wider than
cephalic, raised, well defined by deep border fur-
row; posterolateral spines small; pleural fields con-
vex, smooth, confluent, slightly widened behind
axis; pygidial axis convex, raised above level of

pleural fields, well defined by deep convergent axial
furrows, tapering backward, truncate posteriorly,
slightly more than 0.5 of pygidium length and 0.3
of its width, faintly trisegmentcd; anterior segment
better defined than remainder, formed of pair of
subtriangular lateral lobes; median segment shorter
than 1st, with large droplike mesial tubercle en-
croaching over last segment; posterior segment
somewhat shorter than 0.5 of axis length, ill defined
from 2nd segment by very faint furrow.

Remarks.—The genus Trinodus, as defined by
the type species (T. angustiformis M'Coy), is char-
acterized by a smooth glabella without indications

of segmentation. It seems, therefore, that the species
just described cannot be assigned to this genus.
However, if we take into account only the speci-
mens with the dorsal exoskeleton preserved, their
reference to Trinodus would be justified, as they
have a practically smooth glabella. It is only in
internal molds of exfoliated specimens (associated
with the former in the same calcareous concretion)
that the glabella shows a faint but clearly visible

transglabellar furrow and an extremely short frontal

lobe. The genus Trinodus seems to have been de-
rived from Geragnostus by obliteration of the

transglabellar furrow and by fusion of the 2 glabel-
lar lobes into a smooth, unsegmented glabella,
rounded in front. In this regard, the Argentine
species shows features intermediate between Gerag-
nostus and Trinodus, but in all other characteristics
it agrees better with the latter genus, being com-
parable with T. jujuyensis HARRINGTON, T. corpu-
lentils HOWELL (1935a, p. 234, pl. 23, fig. 14), and

especially with T. oviformis HOWELL (1935a, p. 235,
pl. 23, fig. 16).

Types.—Holotype, no. 2052; paratypts, nos. 2056, 2060,
2064.

Occurrence.—UPPER TREMADOC1AN. S.Ros-5; 4 cephala, 2
pygidia.
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Family PERONOPSEIDAE
Westergard, 1936

Subfamily PERONOPSEINAE
Westergird, 1936

Genus PSEUDOPERONOPSIS
Harrington, 1938

PSEUDOPERONOPSIS ZUNINOI Harrington si
Leanza, n. sp.
Figure 19; 21,6a - c

Description.—Cephalon subcircular in outline,
slightly and uniformly convex; border narrow,
raised, well defined by deep, narrow border furrow;
genae smooth, confluent, even in width. Glabella
very little raised above level of genae, well defined
by straight, convergent axial furrows, tapering for-
ward, rounded in front, 0.7 of cephalon length;
frontal lobe moderately large, 0.3 of glabella length;
transglabellar furrow straight, faint; main lobe very
slightly constricted at mid-length, with tiny, round
mesial node; basal lobes very small, triangular.

Thoracic segments moderate in width (sag.);
rings with long (tr.) median portion and shorter
lateral nodes; pleurae of moderate length (tr.).

Pygidium parabolical in outline, slightly wider
than long, little convex; border depressed, uniform
in width; posterolateral spines absent; pleural fields
confluent, narrowed behind axis; pygidial axis
large, 0.8 of pygidium length and 0.4 of its width,
very little raised above level of pleural fields, paral-
lel-sided, expanded anteriorly and acuminate pos-
teriorly, smooth or with very faint indication of
segmentation at anterior part, bearing small, rounded
mesial tubercle located at anterior third.

Remarks.—The genus Pseudoperonopsis was pro-
posed in 1938 by the senior author with Agnostus
sallesi MUNIER-CHALNIAS & BERGERON as type species
(HARRINGTON, 1938, p. 151). It differs from Peron-
opsis in having confluent pleural fields and shorter
pygidial axis. To this genus also belongs P.
miqueli HOWELL (19356, p. 226, pl. 22, fig.
16) from the Tremadocian of France, P. brun-
floensts WESTERGÂRD (1946, p. 39, pl. 3, fig. 8-9)
and P. ferox (TULLBERG) (WESTERGÂRD, 1946, p.
38, pl. 2, fig. 27; pl. 3, fig. 1-2) from the Middle
Cambrian of Sweden, and possibly also P. ("Agnos-
tus") insignis (WALLERms) from the same Swedish
beds (WESTERGÂRD, 1946, p. 43, pl. 3, fig. 10-15).
The Argentine species is remarkably like "Peronop-
sis" brunlioensis but differs from the Swedish form
in lacking pygidial spines (which are very small
and rudimentary in WESTERGÂRD'S species), in the
more tapering glabella, smaller frontal glabellar
lobe, smaller basal lobes, and longer and wider
pygidial axis.

Types.—Holotype, no. 1257; paratypes, nos. 1174, 1293.
Occurrence.—Lowr R TREMADOCIAN. S.11"U•3 (C); 20 com-

plete specimens, 8 cephala, 4 pygidia.—S.Vic-1 (D); 1
complete specimen.

Fm. 19. Pseudoperonopszs zuntnoi HARRINGTON Bi

LEANZA, n. sp. Reconstruction (based on holotype,
no. 1257), X12.

Genus ACADAGNOSTUS Kobayashi,
1939

ACADAGNOSTUS ARGENTINUS Harrington &
Leanza, n. sp.
Figure 20; 21,5

Description.—Pygidium U-shaped in outline
longer than wide, little convex; border of moderate
width, well defined by narrow border furrow;
posterolateral spines absent; pleural fields slightly
convex, of even width, separated behind axis by
thin, deep longitudinal furrow; axis twice as long
as wide, 0.7 of total length of pygidium and 0.7 of
its width, almost parallel-sided, slightly expanded
anteriorly, acuminate posteriorly, well defined by
deep axial furrows; trisegmented; anterior segment
formed by pair of ill-defined, faint subtriangular
lobes; median segment almost twice as long as 1st,
smooth, separated from rear segment by well-
marked thin transverse furrow, curved backward
at middle; posterior segment slightly shorter than
1st and 2nd segments together.

Remarks —The pygidium just described can be
compared with that of Acadagnostus pusillus (TULL-

BERG) KOBAYASHI from the Middle Cambrian of
Sweden, as described and figured by WESTERGÂRD

(1946, p. 42, pl. 4, fig. 12-18) but differs from it
in having a more parabolic outline and much
stronger axial segmentation and in lacking a mesial
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FIG. 20. Acadagnostus argentions HARRINGTON &
LEANZA, n. sp. Reconstruction of holotype pygidium

(no. 3928), X11.5.

node. The marked segmentation of A. argentions
is a very unusual feature.

Holotype.—No. 3928.
Occurrence.—LowER TREMADOCIAN. S.Iru-5 (54); 1 pygi-

dium.

Subfamily PHALACROMINAE Raymond,
1913

Genus CICERAGNOSTUS Kobayashi,
1937

CICERAGNOSTTJS IRUYENSIS (Kayser), 1897
Figure 21,4,1,6; 22

Agnostus iruyensis KAYSER, 1897, p. 219, pl. 7, fig. 5a-b.
Gallagnostus iruyensis (Knysra) HOWELL , 1935, vol. 9, p. 227.
Nalacroma iruyensis (KAYSER ) KOBAYASHI, 1937, p 13; 1937,

p. 445.—HmuurrcroN, 1938 (partim), p. 164, pl. 4, fig.
5 (non fig. 12).

Description.—Cephalon subcircular, strongly con-
vex, smooth, without border. Thoracic rings narrow
(sag.) and wide (tr.), smooth; pleurae narrower
than axis. Pygidium smaller than cephalon, out-
lined in the shape of an ellipse transversely cut
across one of its foci, strongly convex, nearly smooth,
with narrow flat border slightly widened posteriorly;
axis wide, faintly marked anteriorly by straight
short shallow axial furrows disappearing backward,
with very delicate thin transverse furrow near an-
terior extremity and elongated mesial tubercle ex-
tending from articulating margin, where it is low
and indistinct, to 0.3 of distance between anterior
and posterior margins; where it ends in a raised
knob.

Remarks.—The detailed re-examination of the
holotype pygidium of "Agnostus" iruyensis described
by KAYSER in 1897, kept in the collections of the
Museo Argentino de Ciencias Naturales of Buenos
Aires, has convinced the writers that this species
does not belong in the genus Phalacroma CORDA,
for it has faint pygidial segmentation. The evanes-
cent pygidial axis, defined only along its anterior
portion by faint axial furrows disappearing back-
ward, places the Argentine form in the genus

ClaYagt20Stll5 KOBAYASHI. It differs from the type
species, G. cicer (TuLLBE&G), as described and fig-
ured by WESTERGÂRD (1946, p. 90, pl. 14, fig. 4-9)
from the Middle Cambrian of Sweden, in having
faint traces of a transverse furrow across the anterior
part of the pygidial axis.

occi,r,ice.—LOWER TREMADOCIAN. S JEU-1; I pygichum.
—S.Vic-4; I complete specimen.

Genus LEIAGNOSTUS Jaekel, 1909
LEIAGNOSTUS TURGIDULUS Harrington &

Leanza, n. sp.
Figure 21,1,1,6

Description.—Cephalon elliptical in outline, slight-
ly longer than wide, moderately convex, smooth,
without border. Pygidium slightly smaller than
cephalon, somewhat more subparabolic in outline,
slightly longer than wide, moderately convex, with
wide flat border becoming narrower anteriorly;
surface smooth save for extremely short axial fur-
rows faintly impressed near articulating margin,
disappearing immediately behind anterolateral bor-
der furrows.

Remarks.—The species just described agrees in
all major respects with the diagnostic features of
the genus Leiagnostus JAEKEL. It differs from the
type species, L. erraticus JAEKEL, as described and
figured by JAEKEL (1909, p. 401, text-fig. 21) from
the Lower Ordovician of Germany, in having a
more subcircular cephalon and more parabolic pygi-
dium and, especially, in possessing extremely short
axial furrows marking off the anterior extremity of
a wide pygidial axis. It can also be compared with
the highly variable Grandagnostus glandiformis
(ANGELIN) as described and figured by WESTER-
GARD) (1946, p. 95, pl. 15, fig. 5, 7, and 8 especial-
ly) from the Middle Cambrian of Sweden, but the
Scandinavian species is much larger and has a
wider pygidial border and a mesial tubercle on
the pygidium.

Typei.—Holotype, no. 1173.
Occurrence.—Lovvr R TREMADOCIAN. J .Hum-6 (A8); 3

cephala.—S.Cer-I (P0 37); I complete specimen.—S.Iru-3
(C); 1 complete specimen.

LEIAGNOSTUS? PERINFLATUS Harrington &
Leanza, n. sp.

Figure 21,3
Phalacroma sruyensis (KA VSER ) , HARRINGTON, 1938 (parum),

p. 164, pl. 4, fig. 12 (non fig. 5).

Description.—Pygidium oval in outline, globose,
with moderately wide flat border slightly raised
along margin, of uniform width throughout; globose
central part with tiny rounded mesial node located
slightly in front of mid-distance between anterior
and posterior margins, although in some specimens
the node is absent and the pygidium completely
smooth. Cephalon unknown.

Remarks.—The pygidium just deScribed may be
compared with those of some specimens of Grand-
agnostus glandifortnis (ANGELIN) (WESTERGIRD,
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Fla. 21. Lower Tremadocian Peronopsiidae from Salta and La Rioja.

la,b. Leiagnostus turgidulus HARRINGTON & LEANZA,
n. sp., from the Parabolina argentina zone of
Salta.-1a, Holotype (no. 1173), loc. S.
Iru-3, X8.8.-2b, Specimen (no. 4557),
loc. S.Cer-1 (PG37), X12.1.

2a,b. Gallagnostus bolivianus (HoEx), from the
Parabolina argentina zone of Salta (loc. S.Ora-
2).-2a, Cephalon (no. 2784), x8.8.-
2b, Specimen (no. 2786), X12.4. (See also
Fig. 4,11.)

3. Leiagnostus? pert:711am: HARRINGTON & LEANZA,
n. sp., from the Parabolina argentina zone of
La Rioja (loc. LR-1), holotype (no. 4087),
X5.9.

4a,b. Ciceragnostus iruyensis (KAystR), from the
Kainella meridionalis zone of Salta (loc. S.
Vic-4).--4a, Pygidium (no. 4022), X5.2.
—4b, Complete specimen (no. 4055), plasti-
cine squeeze, X 5.2.

5. Acadagnostus argent: nus HARRINGTON et LEANZA,
n. sp., from the Kainella meridionalis zone of
Salta [loc. S.Iru-5 (54)], holotype (no. 3928),
plasticinc squeeze, X8.2.

6a-c. Pseudoperonopsis zuninoi HARRINGTON &
LEANZA, n. sp., from the Parabolina argentina
zone of Salta (loc. S.Iru 3).-6a, Holotype
(no. 1257), X 8.7.-6b, Paratype (no.
1293), X 9.-6c, Paratype (no. 1174),
X 10.2.
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Fin. 22. Ciceragnostus iruyensis (KAvsER). Recon-
struction (based on specimen no. 4055), X9.6.

1946, P. 95, pl. 15, fig. 10, 17 especially) but differs
from them in being much smaller and in having
more oval shape and somewhat narrower border.
As the cephalic characters are unknown, the ref-
erence to the genus Leiagnostus must be regarded
as provisional.

Types.-Hototype, no 4087.
OLCUrreRCC.-LOWER TR E M ADOCIAN . LE-1; 2 pyg Id ia

LR-2; 1 pygidium.

Genus GALLAGNOSTUS Howell, 1935
GALLAGNOSTUS BOLIVIANUS (Hoek), 1912

Figure 21,2a,b; 23

Agnostus bolivianut Hoeft, 1912, p. 212, pl. 7, fig. 6.
Gallagnottus bolivianus (HOEK) HOWELL, 1935a, p. 227.-

KOBAYASHI, 1937, p. 448, pl. 2, fig. 1-2, text-fig. 17.-
limucincronr	 LEANEA, 1943, p. 346, pl. 2, fig. 4.

Gallagnostus dubius HARRINGTON, 1938, p. 165, pl. 4, fig. 6-7.

Description.-Ccphalon and pygidium subequal,
slightly convex, smooth, subcircular in outline, al-
though in laterally compressed specimens they are
somewhat longer than wide and tend to become
parabolic, while in longitudinally compressed in-
dividuals they are wider than long and subelliptical

in outline. Both shields have narrow, depressed
border. In a few specimens the pygidium bears a
tiny, almost imperceptible central node.

Remarlcs.-This species, originally described by
HOER (1912, p. 212, pl. 7, fig. 6) from Salitre,

Bolivia, as Agnostus bolivianus, was placed by
HOWELL (1935a, p. 227) in his genus Gallagnostus.

In 1937 KOBAYASHI redescribed the holotype and
stated that the cephalon has a well-defined glabella

with very peculiar segmentation which he illus-
trated with a camera lucida drawing (KOBAYASHI,

1937, p. 449, text-fig. 17). Nevertheless, he retained
the species in Gallagnostus, a genus characterized
by its smooth cephalon and pygidium. In 1943 the
writers described a nearly perfect specimen, col-
lected by the senior author at the type locality of
Salitre, which has a perfectly smooth cephalon
without traces of glabella or segmentation (HAR-
RING-rox LEANZA, 1943, pl. 4, fig. 6-7). This
makes it highly probable that the "segmentation"
of the holotype really consists of cracks and wrinkles
developed by compression in the sediment.

In 1938 the senior author described a cephalon
and an associated pygidium from Rio Volcancito,
La Rioja, under the name Gallagnostus dubius (HAR-
RINGTON, 1938, p. 165, pl. 4, fig. 6-7); this form
differs from G. bolivianus mainly in the presence of
a tiny central tubercle on the pygidium, in all other
respects being practically identical. It is now be-
lieved that the presence of this minute mesial
tubercle has no specific significance and that, there-
fore, G. dubius should be regarded as a subjective
junior synonym of G. bolivianus.

G. bolivianus is easily distinguished from the type
species, G. geminus HOWELL (1935a, p. 227, pl. 22,
fig. 21), from the Lower Ordovician of France, in
having much narrower cephalic and pygidial bor-
ders. It can be compared, in this regard, to Ga/lag-
norms ("Aeglina") bolus (Hicics) (1875, p. 185,
pl. 10, fig. 9-9a) from the Arenigian of Great
Britain, but in this species both the cephalon and
pygidium are decidedly parabolic in outline.

FIG. 23. Gallagnostus bolivianus (HoEx.). Recon-
struction (based on specimen no. 2786), X28.5.
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Occurrence.-LoweR TREMADOGIAN. J.Ti1-2; 1 complete
specimen.-LR-2; I cephalon, 1 pygidium.-S.Iru-5 (54);
2 fragmentary specimens.-S.Ora-2; 1 complete specimen,
I cephalon.-S.Ora-5; I fragmentary specimen.-S.Vic-I
(F); 1 cephalon.-S.Vic-19 (A48); 1 cephalon.

Order PTYCHOPARIIDA Richter,
1932

Suborder PTYCHOPARIINA
Richter, 1932

Superfamily CONOCORYPHACEA
Angelin, 1878

Family SHUMARDIIDAE Lake,
1907

Genus SHUMARDIA Billings, 1865
SHUMARDIA ERQUENS1S Kobayashi, 1937

Figure 24,2a,b

Shurnardia cf. dicksoni KOBAYASHI, 1936, p. 87 (listed).
Shunzardia erquensis KOBAYASHI, 1937a, p. 483, pl. 6, fig. 1-3.
-HARRINGTON, 1938, p. 218, p1.9, fig. 14.

Description.-Komynsm's (193713, p. 483) origi-
nal description of this species is as follows: "The
outline of the pygidium is transversal and more or
less sinuated at the rear; the axial and pleural lobes
are segmented into three parts, and the interpleural
groove is rather distinct and oblique. The cephalon
is convex and bent down along the marginal
glabella, marked off by a deep and distinct circum-
glabellar furrow; the frontal lobe expanded, behind
which the glabella is cylindrical, provided by two
pairs of horizontal glabellar furrows of moderate
strength; the occipital groove is deep on the axial
part, but fades out laterally. No granules are on the
test."

Remarks.-Shumardia erquensis was described by
KOBAYASHI from the Cuesta de Erquia, Bolivia, and
soon after identified by the senior author in the
Lower Tremadocian beds of La Rioja, Argentina.
The abundant material now at hand from Salta,
Jujuy, and La Rioja shows that this species is closely
related to S. bottnica WIMAN, as described and
figured by WIMAN (1905a, p. 65, pl. 3, figs. 35-38)
from the Tremadocian of Sweden. It can be dis-
tinguished from the Scandinavian form in having
2 pairs of very faint lateral glabellar furrows be-
hind the frontal glabellar lobe, visible only in well-
preserved specimens. The pygidia of S. erquensis
now at hand are very similar to that of S. bottnica,
differing only in having a narrow raised border
and less curved pleural furrows. KOBAYASHI stressed
the fact that the pygidium of S. erquensis has a
smooth surface, without granulations, but well-
preserved specimens show that both the axial rings
and the pleural fields have tiny tubercles identical
to those of S. bottnica. It should be mentioned in
this connection that the specimens from the Shine-
ton shales of Shropshire described and figured by

LAKE (1907, p. 40, pl. 4, fig. 1-2, 4) as Shumardia
pusilla (SAits) probably belong to S. bottnica WI-
MAN. The Shineton specimens do not agree, as re-
gards cephalic characters, with the lectotype of S.
pusilla figured by STORMER (1940, pl. 1, fig. 13)
nor, as regards pygidial characters, with the pygi-
dium asisgned to S. puss/la by MOBERG in 1890,
Illustrated by MOBERG & SEGERBERG in 1906 (1906,
pl. 4, fig. 12). Both RAW and LAKE regarded S.
bottnica WimAN as a synonym of S. puss/la (Ss),
but such interpretation seems very implausible when
the types of S. bottnica illustrated by WIMAN are
compared with the lectotype of S. pusilla, as figured
by STORMER.

Orturrence.-LOWER TRIMADOGIAN. J.Hum-1; 2 cephala.
(1(1); 1 cephalon.-J.Ti1-17 (04, 05); 9

cephala, 1 pygidium.-J.Tum-18 (A5); I cephalon.-
1.11-2; 10 cephala, 2 pygidia.-S.Vic-17 (VP5); 1 cephalon.
-S.Vic-18 (A5); 1 cephalon.

SHUMARDIA MINUTULA Harrington, 1938
Figure 24,1a-e

Shun:al-6a minutula 1-InaaiN000N, 1938, p. 216, pl. 9, fig. 6,
8, 13, 15, 16.

Description.-Cephalon semicircular in outline,
rather strongly convex. Glabella raised above level
of genae, well defined by very deep axial furrows
and by a narrower and shallower but well-marked
preglabellar furrow; parallel-sided and smooth
along posterior part but very expanded anteriorly
into a pair of rounded anterolateral lobes confluent
with frontomedian lobe; anterolateral lobes more
or less defined posteriorly by oblique depression or
shallow furrow directed frontward-inward, disap-
pearing a short distance away from axial furrows;
preglabellar furrow sinuous, curved frontward at
middle and frontward-outward at lateral portions;
occipital furrow narrow, straight, well defined;
occipital ring moderately wide, slightly thickened
mesially, wider (tr.) than posterior part of glabella,
without mesial tubercle; genae convex, wide and
triangular laterally, confluent and very narrow in
front of glabella; posterior border and posterior
border furrow narrow, straight, slightly oblique
backward-outward; genal angles acuminate but
without spines.

Associated pygidia semielliptical in outline, wider
than long, with slightly sinuous posterior margin;
axis narrow, well defined, with 6 to 7 well-marked
rings; pleural fields with 6 to 7 segments, crossed
by faint pleural grooves; surface smooth, without
tubercles.

Remarks.-Shumardia minutula belongs to the
group of S. puss/la (Snits), which comprises forms
with a semielliptical pygidium. It can be compared
with S. nericiensis WIMAN and S. pusilla (Snits)
but differs from both in certain important details.
S. nericiensis, as described and figured by WIMAN

(1905, p. 14, pl. 1, fig. 13-15) from the Tremado-
cian of Nerike, has long genal spines and a narrow,
raised cephalic border ("schnufOrmige Randsaum").
The pygidium has short axis, slightly longer than
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half the length of the shield, and the pleural fields
have very faint segmentation, visible only in the
anterior part. S. pusilla, as defined by the lectotype
from the Tremadocian of Oslo figured by STORMER

(1940, p. 128, pl. I, fig. 13), has anterolateral
glabellar lobes somewhat less developed than in
S. minuttda, the cephalon is wider and shorter
than in the Argentine species, and the occipital ring
is very thick at the middle and about the same in
width (tr.) as the posterior part of the glabella.

The pyigidium assigned to S. pusilla by MOBERG

in 1890, again illustrated by MOBERG Sc SEGERBERG

in 1906 (1906, pl. 4, fig. 12) has fewer segments
than that of S. minutula and bears well-marked
tubercles both on the axis and pleural fields. These
are completely absent in the Argentine species.

Types.—Holotypc, no. 168; paratype, no. 453.
Oceurrence.—UPPER TREMADOCIAN. J.Hum-6 (A8); 1

cephalon.—J.Tum-2; 20 cephala, 3 pygidia.—I.Tum-10
(17); 4 cephala.—S.Cal-9 (F5); 2 cephala.—S.Ros-5 (b);
1 cephalon.—S.Vic-19 (N64); I cephalon. ARENIGIAN.
S.Cap-I; 3 cephalon.

3b	 3c

FIG. 24. Lower Tremadocian, Upper Tremadocian and Arenigian Shumardiidae and Leiostegiidae from
Salta and Jujuy.

la-e. Shornardia rninutula HARRINGTON, frOIll the
Upper Tremadocian and Arenigian of Salta
and Jujuy.-1a, Cephalon (no. 4136), Areni-
gian (Kayseraspis asaphelloides zone), loc. S.
Cap-1, X15.—lb, Cephalon (no. 4133),
Arenigian (Kayseraspis asaphelloides zone),
loc. S.Cap-1, X12.5.—lc, Cephalon (holo-
type, no. 168), Upper Tremadocian (Noto-
peltis orthometopa zone), loc. J.Tum-2, X11.3.

Id, Pygidium (paratype, no. 453), Upper
Tremadocian (Notopeltis orthometopa zone),
loc. J.Tum-2, X12.2.—le, Cephalon (no.
1994), Upper Tremadocian (Notopeltis ortho-
metopa zone), loc. S.Ros-5, X9.

2a,b. Shumardia crquensis KOBAYASHI, from the
Lower Tremadocian (Kainella meridionalis
zone) of Jujuy [loc. J.Ti1-18 (G5)].-2a,
Pygidium (no. 2242), X8.6.-2b, Cephalon
(no. 2232), X12.

3a-c. Lloydia (Leiostegium) douglasi HARRINGTON,

from the Lower Tremadocian (Kainella meri-
dionalis zone) of Salta (loc. S.Ros-2).-3a,
Pygidium (paratype, no. 4357), X1.3.-3b,
Cranidium (holotype, no. 4356), X1.8.—
3c, Cranidium and 2 pygidia (paratypes, no.
4354a,b,c), X1.9.
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Superfamily LEIOSTEGIACEA
Bradley, 1925

Family LEIOSTEGIIDAE Bradley,
1925

Genus LLOYDIA Vogdes, 1890

Subgenus LEIOSTEGIUM Raymond, 1913
LLOYDIA (LEIOSTEGIUM) DOUGLASI

Harrington, 1937
Figure 24,3a-c

Leiostegiurn douglasi HARRINGTON, 1937, p. 113, pl. 6, fig.
- I4.-HARRINGTON, 1938, p. 181, pl. 6, fig. 1-5, 8.

Description.-Cranidium subquadrate in outline,
wider than long, moderately convex. Glabella con-
vex both longitudinally and transversely, tapering
forward, well defined by deep, straight, convergent
axial furrows, truncate-subrounded in front, smooth
or with very faint indications of 2 pairs of ill-
defined, short lateral depressions; occipital furrow
deep, evenly curved backward; occipital ring of
moderate and even width; glabella in direct con-
tact with anterior border, without preglabellar field;
anterior border slightly convex, as wide as occipital
ring, defined by well-marked anterior border fur-
row; shallow anterior pit at junction of anterior
border furrow with axial furrow; anterior margin
gently curved frontward. Fixigenae convex, wide,
with triangular posterior area; posterior border nar-
row, well defined by narrow border furrow; palpe-
brai lobes of moderate size, located far from glabella
and nearer posterior than anterior margin; eye
ridges barely seen as faint oblique lines directed
backward-outward. Anterior branches of facial su-

ture subparallel in front of eyes, intramarginal for
a short distance obliquely cutting anterior border,
marginal to mid-line. Associated pygidia semi-
elliptical in outline, moderately convex, length 0.6
of width; axis tapering backward, rounded pos-
teriorly, with 5 or 6 rings and terminal segment;
articulating half-ring and 1st ring bent forward at
middle; anterior rings well marked, posterior less
evident; terminal segment raised posteriorly, reach-
ing inner edge of border; pleural fields convex,
smooth; border wide, convex, well defined.
Hypostoma horseshoe-shaped; anterior margin
curved frontward at middle portion and somewhat
oblique backward laterally; anterior wings of mod-
erate size, somewhat bent downward; median body
ovoid, very convex, subdivided into large, ovoid
anterior lobe and small, crescentic posterior lobe;
lateral portions of median furrow with well-
marked, oblique elongated depression; posterior
border narrow; lateral borders wide.

Remarks.-This species was originally compared
by the senior author (HARRINcrox, 1937, p. 114)
with .Leiostegium manitonensis WALCOTT (1925, pl.
23, fig. 12-19) from the Manitou limestone of

Colorado. It differs from the North American form
in having only a single pair of anterior pits, faintly
marked eye ridges and less tapering glabella. The
hypostoma of L. dottglasi was compared with that
of the genus Prochuangza KOBAYASHI (HARRINGTON,
1938, p. 182).

Types.-Holotypc, no. 4356; paratypes, nos. 4354, 4357.

Occurrence.-Lowcx TREMADOCIAN. J.Hurn-2; 4 cranidia, 2
pygidia.-S.Iru-4; 5 cranidia, 20 pygidia, 3 hypostomas.
-S.Ros-2; 5 cranidia, 6 pygidia.-S.Ros-3; 12 cranidia,
15 pygidia.-S.Ros-9 (GI, G3); 4 pygidia.

Suborder OLENINA Hupé, 1952

Family OLENIDAE Burmeister, 1843

Subfamily OLENINAE Burmeister, 1843

Genus PARABOLI1s1A Salter, 1849
PARABOLINA ARGENTINA (Kayser), 1876

Figures 25,1-5; 26,1-17
Olenus argentinus KAISER, 1876, p. 6, pl. 1, fig. 3.
Crepicephalut? argentions (KAYSER), KAISER, 1897, p. 306.
Olenus cf. argentinus KAYSER, HOEK, 1912, p. 209, pl. 6, fig.

10.
Parabohnella andina HOEK, 1912, p. 214, pl. 7, fig. 7-9.
Oleous? argentious KAYSER, KOBAYASHI, 1936, p. 95 (listed).
"Olenus- argentinus KAISER, Korinynsm, 1937a, p. 474, pl.

4, fig. 6-9, text-fig. 6.
Parabolina andina (HOEK), KOBAYASHI, 1937a, p. 477, pl. 4,

fig. 10-13; pl. 8. fig. 4.-HARRINGTON, 1938, p. 198, pl.
II, fig. 7, 9, 11.-HnimiNcron & LEANZA, 1943, p. 347,
pl. 2, fig. 1, 6.-RICHARDSON, 1948, p. 369.

Description.-Dorsal exoskeleton of medium size
and ovoid outline, wider anteriorly; maximum
width (measured at level of genal angles) about
0.8 of total length. Cephalon semielliptical in out-
line, transversely elongated, 2.5 times wider than
long, moderately convex both longitudinally and
transversely, with straight anterior margin; in some
specimens slightly curved forward and in others
somewhat bent backward at middle. Crartidium sub-
trapezoidal in outline, twice as wide as long, mod-
erately convex (in specimens preserved in limestone
and sandstone). Glabella well defined by deep,
straight, convergent axial furrow, moderately con-
vex, raised above level of fixigenae, outline varying
between an elongate-tapering form that is longer
than wide and evenly rounded in front to a sub-
trapezoidal form that is wider than long and
slightly subtruncated anteriorly; glabellar segmenta-
tion progressively obliterated with size increase
of individuals and notably variable, with patterns
described (a-e) grading into each other: (a) 3 pairs
of furrows, 1st faint and disconnected at middle,
2nd well marked transglabellar, 3rd deep trans-
glabellar; (b) 3 pairs of furrows, 1st disconnected
at middle and 2nd like first but stronger, 3rd deep
transglabellar; (c) 2 pairs of furrows, both trans-
glabellar, with preoccipital the stronger; (d) 2 pairs
of furrows, 1st disconnected at middle, preoccipital
transglabellar (pattern shown by lectotypes from
Tincuya, Bolivia); and (e) single pair of furrows
(preoccipital), transglabellar but with tendency to
become disconnected at middle. Preoccipital furrow
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FIG. 25. Lower Tremadocian Olenidae from Salta.
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invariably curved backward and normally better
impressed laterally than in mesial portion; pre-
glabellar field very narrow; anterior border 1.7 to
3 times wider than preglabellar field, upraised, well
defined by deep border furrow; occipital furrow
well marked, normally straight and ending before
axial furrows are reached; in some specimens the
lateral portions may be slightly bent frontward and
in others the middle portion gently bent forward;
occipital ring normally a little narrower (sag.)
than frontal area, even in width or gently narrow-
ing laterally, with small, rounded mesial tubercle
plainly visible only in well-preserved specimens.
Eyes large, crescentic, slightly longer than 0.2
cranidium length, located almost exactly at mid-
distance between anterior and posterior margins
and moderately far from glabella; distance between
outer edge of palpebral lobe and axial furrow
slightly less than 0.5 width of glabella; eye ridges
wide, short, directed obliquely backward and out-
ward, springing from axial furrow at level of
anterior lateral glabellar furrows, well marked in
some specimens but barely visible in others and
absent in some well-preserved cranidia (absent in
lectotypes from Bolivia, notwithstanding the fact
that KAYSER described them as present). Anterior
branches of facial suture normally subparallel and
slightly sigmoidal in front of eye, but divergent
in some specimens and convergent in others, intra-
marginal for a short distance and then marginal
to mid-line; posterior branches straight or very
slightly sigmoidal, directed obliquely backward
and outward, cutting posterior margin somewhat
nearer genal angle than axial furrows. Posterior
area of fixigenae triangular, transversely elongated;
posterior border moderately wide, straight, well
defined by deep border furrow. Librigenae mod-
erately wide, with raised border, well defined by
deep border furrow; genal spines long, reaching
level of posterior margin of pygidium, pointed
backward and outward, curved but making in-
flection with lateral curvature of librigenae.

Thorax with 12 segments; axis conical, some-
what wider than pleurae; rings with mesial tubercle
which is very conspicuous in some specimens but
scarcely visible in others; last (12th) ring with long
mesial spine reaching much farther back than
posterior margin of pygidium; pleurae with distal
fulcrum; pleural furrows wide, oblique; pleural
extremities prolonged into sharp spines, curved
backward and outward so as to form direct con-
tinuation of anterior pleural band; 8th pleurae pro-
longed in long macrospine formed by both pleural
bands, as long as genal spine.

Pygiclium semielliptical in outline, twice as wide
as long; axis conical, with 4 rings and narrow
terminal segment, evenly rounded posteriorly;
pleural fields with 3 pairs of well-marked oblique
pleural furrows and single pair of faint interpleural
furrows defining anterior pair of pleurae, some
specimens having another pair of barely indicated
interpleural furrows; pleurae prolonged into 3
pairs of short sharp spines; posterior border narrow,
depressed; posterior margin entire, evenly curved
backward or almost straight behind axis.

Remarks.—In 1876 KAYSER described under the
name Olenus argentinus some cranidia collected by
LORENTZ and HYERONIMUS in a yellowish, medium-
grained sandstone from Tilcuya (Tincuya), Bolivia
(at that time Argentine territory). KAYSER'S very
brief diagnosis and his diagrammatic sketches,
which are little better than casual reconstructions,
are inadequate for recognition of the generic affini-
ties of the species and already in 1882 (p. 149)
BROGGER questioned its reference to Olenus. KAYSER,

in 1897 (p. 306), accepted BROGGER'S criticism and
pointed out that the species could belong in the
genus Crepicephalus, being influenced obviously by
the fact that he had discovered a "Middle Cambrian"
fauna in northern Argentina (now known to be
Lower Tremadocian). HOER (1912, p. 210) also
compared the cranidia with that of Crepicephalus
but preferred to leave them in Olenus pending the
discovery of associated pygidia; at the same time
(1912, p. 214, pl. 7, fig. 7-9) he described under
the name Parabolinella andina, another olenid from
black shales at Salitre, Bolivia. This species was
referred to the genus Parabolina by KOBAYASHI in
1937 (19376, p. 477) who mentioned that Olenus
argentin us seemed to correspond to "a species neat
Parabolina." No direct comparison of P. andina
with O. argentinus was possible at that time, as
KAYSER'S types could not be found and were
supposed to be lost. In 1950, however, the writers
were fortunate in locating the specimens from
Tilcuya and their examination strongly suggested
that they were indistinguishable from HOEK'S

"Parabolinella" andina. This was later proved by
the study of a series of nearly 260 well-preserved
specimens, more than 100 almost complete, from
different northern Argentine localities, complemented
by some good material collected by the senior author
at Salitre, Bolivia, type locality of P. andina. The
species, as defined by this series, shows considerable
individual variation, especially as regards cephalic
characters. The type specimens of both "Olenus"
argentinus and "Parabolinella" andina fall within

1-5. Parabolina argentina (KnysER), from the Para-
bolina argentina zone of Salta (see also Fig.
9,9). 1, Specimen (no. 1288), plasticine
squeeze, loc. S.Iru-3, X 5. 2, Specimen

(no. 1241), loc. S.Ora-2, X6.6.	 3, Pygi-
dium (no. 1274), loc. S.Ora-2, X4.2.-4,
Specimen (no. 1239), loc. S.Ora-2, X5.8
5, Specimen (no. 1231), loc. S.Iru-3, X4.7.
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FIG. 26. Lower Tremadocian Olenidae from Salta and Bolivia.



Ptychopariida-Olenina
	

85

the series and can be perfectly matched by many
other specimens.

Parabolina argentina (KAysEa), as the species
should be called, is notably similar to P. longicornis
WESTERGIRD from the Upper Cambrian of Sweden,
which has the 8th pleura prolonged in a macrospine
and bears a long mesial spine on the I 1 th (or
? 1 2th) thoracic ring (WESTERGÂRD, 1922, pl. 7,
fig. 1; 1944, pl. 1, fig. 6, 8). The Scandinavian
species also has large eyes, located moderately far
from the glabella and midway between anterior
and posterior margins, its pygidium has 4 axial rings
and 3 pairs of lateral spines, and the shape and
segmentation of the glabella are variable, the
variations being similar to those observed in P.
argentina. It differs from the Argentine species,
however, in having even larger eyes, much more evi-
dent eye ridges, narrower and longer posterior areas
of the fixigenae and preglabellar field twice as wide
as the anterior border and bearing radial sculpture.
The form described by WESTERGÂRD as Parabolma

longicornis praecurrens (1944, pl. 1, fig. 9-11),
differing from the "typica" mostly in the very nar-
row preglabellar field, is even more similar to P.
argentina, but has very large eyes, narrower and
longer posterior areas and a much narrower anterior
cephalic border. It is clear, however, that the Argen-
tine species must be considered as closely allied to
P. longicornis praecurrens from the zone of P. longi-
cornis of the Upper Cambrian of Sweden.

Typer.-Lectotypes, nos. 2563a, 25636, 2566.

Occurrence.-LOWER TRENIADOCIAN. Tincuya, Bolivia; 3
cranidia (lectotypes).-I.Hum-3 (A4); 4 cranidia.-J.
Hum-4 (AS); 9 cranidia.-J.Ti1-2; 1 fragmentary speci-
men.-J.Ti1-5 (CI); 11 specimens.--1.Tum-18 (Al-A5);
15 nearly complete specimens.-J.Yav-I (156); 1 cranidium.
-I.Yav-2 (CL7); 4 cranidia.-J.Tav-3 (63); 1 cranidium.
-LR.1; 4 cephala, 1 pygidium.-S.Iru-2; I complete
specimen, 4 cranidia.-S.Iru-3 (A . B, and C); 10 complete
specimens, 40 cephala, 11 pygidia.-S.Ora-1; 4 cranidia.
-S.Ora-2; 15 cranidia.-S.Ora-5; 8 cranidia.-S.Ora-6;
10 cranidia.-S.Ros-10 (C6); 3 complete specimens.-S.
Vic-I (A-D, F-11, L); 5 complete specimens, 13 cranidia.-
S.Vic-6 (H32); 15 complete specimens.-S.Vic-7 (H16); 8
complete specimens, 2 thoracic fragments.-S.Vic-8 (I-146);
25 complete specimens.-S.Vic-12b (E72); 2 complete
specimens, 3 cranidia, I pygidium.-S.Vic-17 (VP5); 1
complete specimen. I cranidium.-S.Vic-18 (V02, V03,
V05); I complete specimen, 6 cranidia.-S.Vic-I9 (NI,
N31); 4 fragmentary specimens.

PARABOLINA PHEIDOLOPYGE Harrington, 1938
Figure 27,3

Parabolina pheidolopyge HARRINGTON, 1938, p. 198, pl. 7,
fig. 6.

Description.-Pygidium semielliptical in outline,
more than twice as wide as long; axis conical,
strongly raised above level of pleural fields, rounded
posteriorly, with 6 axial rings and short terminal
segment; pleural fields convex, with 4 pleurae well
defined by thin interpleural furrows, each bearing
a pleural furrow directed oblique backward-out-
ward; border narrow, depressed, produced into 6
pairs of sharp lateral spines of decreasing size from
front to back; spines directed backward-inward.

Remarks.-This species is known only from 3
pygidia obtained at the type locality. The cranidia
from Saline, Bolivia, assigned to this species in
1932 (HARRINGTON & LEANZA, 1943, pl. 2, fig.
9-10) belong to Plicatolina scalpta, n. sp. The
pygidia just described may- be compared with that
of Parabolina here's BROGGER (WESTERGÂRD, 1922,
p. 139, pl. 7, fig. 27-28) but differ from it in having
6 pairs of lateral spines.

Holotype.-No. 5685b.
Occurrence .-LowEa TREMADOCIAN. LR-1; 2 pygidia.-

LR-2; 1 pygidium.

PARABOLINA KOBAYASHII Harrington &
Leanza, n. sp.

Figure 27 ,la-c

Description.-Cephalon small, semielliptical in
outline, twice as wide as long, slightly convex.
Cranidium subtrapezoidal in outline, 1.5 times as
wide as long. Glabella subquadrate, slightly longer
than wide, little raised above level of fixigenae,
gently rounded in front, well defined by parallel
axial furrow; with 3 pairs of lateral glabellar fur-
rows, (a) 1st (anterior) being scarcely visible, short,
and directed somewhat obliquely backward-inward,
( b) median furrows being well marked, long and
fine, disconnected at middle and not reaching the
axial furrows, and directed obliquely backward more
strongly than the anterior furrows, and (c) pre-
occipital furrows being longer and more oblique
than others, with slight tendency toward sinuosity,
disconnected at middle and not reaching the axial
furrows; preoccipital furrow straight in mesial por-

1-17. Parabolina argentina (KAysER), from the
Parabolina argentina zone of Salta and Bolivia
(see Fig. 9).-Cranidium (no. 2651), plasti-
cine squeeze, loc. S.Ora-6, X4.-2, Crani-
dium (no. 1287), loc. S.Iru-3, X5.8. 3,
Cranidium (no. 1234), loc. S.Iru-3, X4.5. 
4, Cranidium (no. 1237), loc. S.Iru-3, X5.1,
5, Cranidium (lectotype, no. 25636), loc. Tin-
cuya, Bolivia, X3.8.-6, Cranidium (no.
1235), loc. S.Iru-3, X4.2.-7, Cranidium
(no. 1236), loc. S.Iru-3, X7.5.-8, Crani-
dium (no. 1230a), loc. S.Iru-3, X3. 9, Crani-

dium (no. 1230b), Inc. S.Iru-3, X4.1.	 10,
Cranidium (no. 1226), Inc. S.Iru-3, X5.7.
11, Cranidium (no. 2802), Inc. S.Ora-6, x3.4-
-12, Cranidium (no. 1238), Inc. S.Iru-3,
X3.8.-13, Cranidium (no. 2652), Inc. S.
Ora-6, X2.4.-I4, Cranidium (lectotype,
no. 2563a), loc. Tincuya, Bolivia, X3.7. 	
15, Cranidium (no. 1229), Inc. Siru-3, X6.5.

16, Cranidium (lectotype, no. 2566), Inc.
Tincuya, Bolivia, X3.5.-17, Cranidium
(no. 2653), loc. &Ora -6, X2.7.



86
	

Ordovician Trilobites of Argentina

don but directed obliquely forward laterally; occipi-

tal ring wide, with inconspicuous small rounded

mesial tubercle. Preglabellar field wider than occi-

pital ring, slightly convex; anterior border very

narrow, upraised, well defined by deep border fur-
row; anterior margin slightly curved frontward.
Fixigenae relatively narrow; posterior areas tri-

angular; posterior border narrower than occipital

FIG., 27. Lower and ?Upper Tremadocian Olenidae from Salta and La Rioja.

la-c. Parabolina kobayashii HARRINGTON & LEANZA,
n. sp., from the Lower Tremadocian (Para-

bolina argentina zone) of Salta.-1a, Holo-
type (no. 4509), loc. S.Ros-13 (N10), X6.8.

lb, Cranidium (paratype, no. 4508), loc.

S.Ros-13 (N10), X5.—lc, Paratype (no.

1197), loc. S.Iru-3, X8.
2a-d. Protopeltura rnesernbria HARRINGTON & LE-

ANzA, n. sp., from the Lower Tremadocian
( ?Kainella meridionalis zone) of Salta (loc.
S.Ora 3).-2a, Paratype (no. 2694), X6.8.

—2b, Cranidium (holotype, no. 2695a),
X6.-2c, Cranidium (no. 269513), X7.5.

2d, Librigena (paratype, no. 2698), X5.5.
3. Parabolina pheidolopyge HARRINGTON, from the

Lower Tremadocian (Parabolina argentina
zone) of La Rioja (loc. LR-1), pygidium (no.

4095), X2.5.
4. Plesioparabolina pro paria HARRINGTON & LEANZA,

from the ?Upper Tremadocian ( ?Notopeltis
orthometopa zone) of Salta (loc. S.Ros-5),
holotype (no. 2560), X6.5.
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ring; posterior margin straight, normal to axis. Eyes
of medium size, located relatively near glabella and
rather nearer anterior than posterior margin; eye
ridge well marked, raised, short, straight, normal
to axis. Anterior branches of facial suture slightly
convergent in front of eyes, curved inward at border
furrow obliquely cutting anterior margin for short
distance marginal to mid-line; posterior branches
almost straight, directed obliquely backward-out-
ward, cutting posterior margin nearer genal angles
than occipital ring. Librigenae wide, with long genal
spines continuing curvature of lateral margins.

Thorax with 12 segments; axis tapering, less than
0.3 of thorax width; rings with small, rounded
mesial tubercle; pleurae with slightly proximal ful-
crum and extremities ending in short, curved spines.

Pygidium unknown.
Remarks.—Parabolina kobayashii differs from P.

argentina in having a wide preglabellar field, very
narrow anterior border, parallel-sided glabella, small-
er eyes which are located more anteriorly, and much
more evident eye ridges. The shape of the glabella
recalls that of P. mobergi WESTERGÂRD (1922, p.135,
pl. 6, fig. 21) from the Upper Cambrian of Sweden,
but this species has a long occipital spine and eyes
located much farther from the glabella. P. heres
BROGGER and P. mmtlandica WESTERGÂRD (1922, p.
137-138, pl. 7, fig. 24-38) have a wide preglabellar
field, but in both species the glabella tapers. P.
kobayashii can also be compared with Parabolinella
laticauda WESTERGÂRD, P. triarthroides HARRINGTON,

and P. coelatifrons, n. sp. The form named Para-
bolinella laticauda (WESTERGÂRD, 1922, p. 139, pl. 8,
fig. 1-2) has a conical glabella, more posterior eyes
and even wider preglabellar field. P. triarthroides
has a slightly expanded glabella, a preglabellar field
that is strongly bent downward, and a row of tiny
pits along the anterior border furrow. P. coelatifrons,
n. sp., differs from Parabolina hobayashn in having
a slightly tapering glabella, barely visible or absent
eye ridges, bifurcated preoccipital lateral glabellar
lobes and 15 thoracic segments. P. kobayashii, with
12 thoracic segments, seems to be better assigned
to Parabolina than Parabolinella, but in many re-
spects it is a morphologically intermediate species
between the two genera.

Types.—Holotype, no. 4509; paratypes, no. 1197, 4508.
Occurrence.—LowER TacmAnociAN. S.Iru-3 (C); 1 nearly

complete specimen lacking pygidium.—S.Ros-13; 1 nearly
complete specimen, lacking pygidium, 1 cranidium.

Genus PLESIOPARABOLINA Harrington
& Leanza, 1942

Diagnosis.—Dorsal exoskeleton small, elliptical in
outline. Cranidium subtrapezoidal; glabella convex,
quadrate, as long as wide, subtruncate anteriorly,
with 2 pairs of very short lateral furrows; pre-
glabellar field wide; anterior border narrow; anterior
margin curved frontward; eyes small, located far
from glabella and nearer posterior than anterior

margin; eye ridge well marked, long, curved; an-
terior branches of facial suture slightly divergent in
front of eyes, marginal anteriorly; posterior branches
proparian, curving lateral margin with very short
spine in front of acuminate genal angles.

Thorax with 12 segments; pleurae with distal
fulcrum, oblique furrow and extremities ending in
short spines.

Pygidium semielliptical in outline, pauciseg-
mented, apparently wtih 2 pairs of very short
spines.

Type species.—Plesioparabolina pro paria HARRING-

TON & LEANZA, 1942.

Retnarks.—This proparian genus, known only
from the type species, has been compared with
Parabolina. It resembles such forms as P. brevispina
WESTERGÂRD, P. spinulosa (WAHLENBERG), and P.
longicornes WESTERGÂRD but differs from them all in
having a subquadrate glabella with very short lateral
furrows, shaped like elongated pits that almost touch
the axial furrows. The glabella of Plesioparabolina
bears, in truth, little resemblance to that of the
Olenidae, but in all other characteristics the genus
seems so close to Olenus and Parabolina that it can
hardly be excluded from the family.

PLESIOPARABOLINA PROPARIA Harrington &
Leanza, 1942

Figure 27,4
Plestoparabolina proparia HARRINGTON Et LEANZA, 1942, p. 133,

pl. 1, fig. I.

Description .—Cranidiu m transversely elongate,
moderately convex; glabella well defined by parallel
axial furrows, raised above level of fixigenae; lateral
glabellar furrows haying the shape of very short,
elongated pits almost in contact with axial furrows;
anterior furrows smaller than preoccipital; occipital
ring narrow, strongly curved frontward at middle
portion, well defined by curved occipital furrow;
preglabellar field wide, gently convex and some-
what inclined downward; anterior border narrow,
upraised, well defined by deep border furrow; an-
terior margin evenly curved frontward; fixigenae
very wide, with triangular posterior areas; genal
angle produced into very short spine; posterior bor-
der as wide as occipital ring; posterior margin al-
most at right angles to axis. Eyes small, located very
far from glabella and slightly nearer posterior than
anterior margin; eye ridges well marked, raised,
gently curved frontward; anterior branches of facial
suture slightly divergent in front of eyes, obliquely
cutting border and marginal to mid-line; posterior
branches proparian, cutting lateral margins in front
of genal angles.

Thorax with 12 segments; axis slightly conical,
narrow, about 0.25 of thoracic width; rings smooth,
with articulating half-ring; pleurae with distal ful-
crum and oblique furrow; pleural extremities ending
in short spines, directed backward and outward.
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Pygidium semielliptical, more than twice as wide
as long; axis conical, with 4 rings and short ter-
minal segment, rounded posteriorly; pleural fields
with 3 pleurae marked off by faint interpleural fur-
rows and obliquely crossed by stronger pleural fur-
rows; a 4th pleura vaguely marked; indistinct indi-
cations of 2 pairs or very short anterior lateral
spines; posterior margin entire, evenly curved.

Holotype.—No. 2560.
Occurrence.—?UPPER TREMADOCIAN. S.Ros-5 (a); I nearly

complete specimen, lacking librigenae.

Subfamily PELTURINAE Harrington &
Leanza, 1952

Genus PROTOPELTURA Brogger, 1882
PROTOPEETURA MESEMBRIA Harrington &

Leanza, n. sp.
Figure 27,2a-d

Description.—Dorsal exoskeleton small, elliptical

in outline. Cephalon semielliptical, transversely elon-
gated. Cranidium subtrapczoidal, slightly convex,

twice as wide as long; glabella slightly raised above

level of fixigenae, tapering, somewhat longer than

wide, well defined by convergent axial furrows,

rounded anteriorly, with 2 pairs of lateral furrows
directed obliquely backward-inward; lateral furrows

disconnected at middle, separated from axial fur-

rows; preoccipital more oblique and stronger than

anterior furrows; pair of vaguely indicated depres-

sions observed in some specimens in front of anterior

pair of lateral furrows: deep, narrow occipital fur-

row straight in mcsial portion and slightly curved

frontward laterally; wide occipital ring bearing long

slender mesial spine (normally broken); preglabellar
field narrow; anterior border as wide as preglabellar

field; border furrow curved backward, with row of

minute pits; anterior margin straight; posterior areas

of fixigenae large, triangular; posterior border much

narrower than occipital ring; posterior margin

straight, normal to axis; eyes small, located near

glabella and considerably nearer anterior than pos-

terior margin; posterior extremity of palpebral lobe

at level of 1st lateral glabellar furrow; eye ridge

short, well marked, raised, normal to axis; anterior

branches of facial suture convergent in front of eyes,

obliquely cutting border and marginal for short dis-

tance; posterior branches oblique, straight. Libri-

genae wide, semicircular, with fine irregular striae

irriadiating from eye; posterior margin curved, fol-

lowing curvature of lateral margin; genal spine

long and curved, springing abruptly from margin

with marked inflection.

Thorax with 12 segments; axis tapering, slightly

wider than pleurae anteriorly and slightly narrower

posteriorly; rings with elongated mesial tubercle

( ?spine bases); pleurae with proximal fulcrum,

oblique furrows and extremities ending in short

spines. Pygidium unknown.
Remarks.—The species just described agrees with

the type of Protopeltura, P. praecursor BROGGER

(WESTERGÂ' RD, 1922, p. 171, pl. 14, fig. 23-31;
pl. 15, fig. 1) in the (a) size and location of the
eyes and eye ridges, (b) size, shape, and segmenta-
tion of the glabella, (c) much greater width of the
occipital ring as compared to that of the posterior
border, (d) narrow preglabellar field, (e) convergent
anterior branches of facial suture, (/) semicircular
librigenae with oblique posterior margin and abrupt
genal spine, and (g) thorax with 12 segments. It
differs from this species in having a straight anterior
margin, the anterior border furrow curved back-
ward, longer genal spines, more proximal fulcra
and long occipital spine. The characteristics of the
anterior cephalic border and margin are similar to
those of P. aciculata (ANGELit4), as figured by
WESTERGIRD (1922, pl. 14, fig. 3, 7).

Typcs.—Holotype, no. 2695a; paratypes, nos. 2694, 2695b,
2698.

OCCUrrenCe.—LOWER TREMADOCIAN. S.Ora-3; 5 incomplete
specimens, 9 cranidia, 6 librigenae.—S.Ros-12 (M4); 6
specimens.

Genus BELTELLA Lake, 1919
BELTELLA ULRICH' (Kayser), 1897, Harrington,

1938
Figure 28,1

Liostracus tdrichi KAYSER, 1897, p. 277, pl. 7, fig. 1, la, 4.
"Liostracus" tdrichi (KnysER), KOBAYASHI, 1935, p. 67

(listed).—KOBAVASHI, 1937, p. 13 (listed).
Andcsaspis? ulrichi (KAYSER) KOBAYASHI, 1937, p. 385.
&Audit, ulricht (KAYSER) HARRINGTON, 1938 (pars), p. 201,

pl. 7, fig. 13-18 (non fig. 9) .—HARRINGTON & Lestais,

1943, p. 301, pl. 2, fig. 5.

FIG. 28. Lower Tremadocian Olenidae from Salta.

I. Belle/la tdrichi (KAYsER), from the Parabolina
argentina zone of Salta (loc. S.Vic-I), speci-
men (no. 1090), X4.2.
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Description.-Dorsal exoskeleton small to me-
dium-sized, elliptical in outline. Cephalon almost
semicircular, slightly more than twice as wide as
long, convex both longitudinally and transversely.
Cranidium trapezoidal, rather strongly convex (in
specimens preserved in limestones). Glabella taper-
ing, somewhat longer than wide, gently rounded in
front, little raised above level of fixigenae, well de-
fined by straight convergent axial furrows, smooth
or with very vague indications of 2 pairs of lateral
depressions which are barely visible with oblique il-
lumination; shallow occipital ring widened mesially,
without tubercle or with extremely small mesial
node, visible only in a few specimens. Preglabellar
field narrow; anterior border as wide as preglabellar
field or slightly wider, plane and sloping slightly
forward; anterior border furrow faint; palpebral
areas of fixigenae relatively narrow; posterior areas
moderately wide, triangular; posterior border nar-
rower than occipital ring, straight; posterior margin
normal to axis. Eyes small, located relatively near
glabella and at level of anterior 3rd between an-
terior and posterior margins; eye ridges absent or
very vague and ill defined. Anterior branches of
facial suture divergent in front of eye, bent front-
ward and inward at border furrow, obliquely cutting
anterior border and intramarginal to center, meeting
at mid-line on dorsal surface so as to form a flat
ogive; posterior branches almost straight, cutting
posterior margin somewhat nearer genal angles than
occipital ring. Librigenae wide, semicircular, with
posterior margin trending obliquely outward and
forward to a relatively short genal spine which is
directed outward and backward in manner that
produces a noticeable inflection of the lateral margin.

Thorax with 12 segments; axis tapering backward,
wider than pleurae at anterior extremity but nar-

rower than pleurae at posterior end; rings smooth;
pleurae with slightly distal fulcrum and oblique
furrow; pleural extremities of anterior 3 or 4
pleurae ending in short points, others truncated.

Pygidium semielliptical, transversely elongated,
entire; axis tapering backward, 0.3 of pygidium
width, with 2 rings and terminal segment, rounded
posteriorly; pleural fields with 2 well-marked
oblique pleural furrows and faint indications of a
3rd; ribs thus defined crossed by very thin lines,
almost normal to axis, representing interpleural
furrows, their place in some specimen being taken
by fine grooves; border narrow, fairly well defined;
posterior margin normally slightly curved frontward
but in some specimens evenly curved backward.

Remarks.-Many recently obtained excellently pre-
served complete specimens have confirmed ideas ex-
pressed by the senior author in 1938 (p. 203) re-
garding the affinities of this species. Belt(Ila tdrichi
is closely similar to the type species, B. depressa
(SALTER) LAKE as described and figured by LAKE

(1919, p. 104, pl. 12, fig. 6-10) and STUBBLEFIELD

(1933, p. 366, pl. 34, fig. 1, 9-11) from the Tre-
madocian of Penmorfa, not only in the characteristic
intramarginal suture but also in the size and posi-
tion of the eyes, shape and segmentation of the
glabella, and nature of the preglabellar field, genal
spines, pleural extremities, and pygidium. The
pygidium of B. tdrichi is also similar to that of B.
verisirnilis (SALTER) LAKE (1919, pl. 13, fig. 2a),
but the Argentine form differs both from this species
and from B. Inicephala (BELT) LAKE (1919, p. 106,
pl. 12, fig. 11-5) in having posterior pleurae with
truncated extremities. It differs from all European
species in the absence of eye ridges which are only
vaguely indicated in best specimens, being barely
visible under oblique illumination.

Types.-Lectotypes, nos. 4335, 4336, and 4340, Ntuseo
Argentino dc Ciencias Naruralcs, Seccifin Paleontologia (In-
vertebrados).

Occurrence-LOWER TREMADOCIAN. S.Oru-1; 10 cranidia, 8
librigenae, 12 pygidia (including lectotypes).-S.Vic-1; 17
complete specimens, 7 cranidia.

Genus PARABOLINOPSIS Hoek, 1912
Parabolinopsis HOEK, 1912, p. 226.
Andesaspis KOBAYASHI, 1935 (partim), p. 67.-WILSON.

1954, p. 279.
Proropeltura HARRINGTON (non BROGCER), 1938, p. 213.

Diagnosis.-Pelturinae with short for-
ward-tapering glabella which is smooth or
bears very faint indications of 2 pairs of lat-
eral depressions; eyes small, anterior, located
near glabella; eye ridge present but com-
monly scarcely visible; anterior branches of
facial suture subparallel or slightly con-
vergent in front of eyes. Librigenae with
long genal spine which does not continue
the curvature of lateral margin. Thorax with
14 segments; axis wide; pleurae with strong-
ly marked proximal fulcrum, ending in
short spines. Pygidium semielliptical, small,
with marginal spines.

Type species.-Parabolinopsis mariana
HOEK.

Remarks.-Parabolinopsis is closely allied
to Protopeltura but differs from it in having
14 thoracic segments, a practically smooth
glabella that never shows well-defined lateral
furrows, with anterior branches of facial su-
ture subparallel or slightly convergent in
front of eyes and with more proximal,
sharply marked pleural fulcra produced an-
teriorly into a short point.

PARABOLINOPSIS MARIANA Hoek, 1912
Figure 29; 30,1-10

Parabolinopsis mariana HOEK, 1912, p. 226, pl. 7, fig. 1-3.
Andesaspis argentinensis KOBAYASHI, 1935 (ParOM), p. 67,

pl. 11, fig. I, 2 (non fig. 3, 4).-HARAINGTON, 1937, p.
III, pl. 7, fig. 8-111-HARRINGTON, 1938 (purism), p. 204,
pl. 8, fig. 10, 14, 15 (non fig. 8, 9, 16).-WiLsoN, 1954,
p. 279, pl. 26, fig. 3, 6.

Protopeltura granulosa HARRINGTON, 1938, p. 213, pl. 8, fig.
13, 18, 21.
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FIG. 29. Parabolinopsis mariana HOEK. Reconstruction (based on specimens nos. 679 and 1329), x5.7.

BeltcIla ulrichi HARRINGTON, 1938 (partim), p. 213, pl. 7,
fig. 9 (non fig. 13-18).

Description.—Dorsal exoskeleton small to me-

dium-sized, elliptical in outline. Cephalon sub-

semielliptical, somewhat more than twice as wide

as long, moderately convex, with anterior margin

nearly straight. Cranidium subtrapezoidal, length

about 0.6 of maximum width. Glabella moderately

convex, well defined by deep axial furrows, slightly

wider than long, varying in outline from tapering

forward and truncate anteriorly to parallel-sided and

more rounded in front, practically smooth in most

specimens, in some bearing faint indications of

2 pairs of ill-defined, elongate depressions directed

obliquely backward-inward; occipital furrow wide,

slightly curved forward along mesial portion

and a little oblique laterally; occipital ring smooth,

slightly widened at middle.

Preglabellar field narrow and gently convex; an-

terior border narrower than preglabellar field, con-

tinuing its convexity; border furrow very shallow,

curved backward, with row of tiny pits but in

some specimens practically absent so that only a

row of pits separates the preglabellar field from the

anterior border; anterior margin straight, normal

to axis. Fixigenae narrow, with triangular posterior

area; posterior border and furrow straight, normal to

axis. Eyes small, located near glabella and at dis-

tance from anterior margin equal to about 0.3 of

cranidium length; palpebral lobes small, semicircu-
lar, trending obliquely backward-outward; eye ridge

short and raised, directed obliquely backward-out-

ward, in many specimens very faint or wholly ab-

sent. Anterior branches of facial suture short, sub-

parallel or convergent in front of eyes, obliquely

cutting border for some distance and marginal to

mid-line; posterior branches slightly sigmoidal.

Librigenae subsemicircular, with narrow border

well defined by deep border furrow; posterior mar-

gin normal to axis; genal angles produced into

long spines not continuing curvature of lateral

margin.

Thorax with 14 segments; axis tapering back-

ward, somewhat more than 0.3 of thorax width;
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rings with rounded mesial tubercle; pleurae with
very marked proximal fulcrum and wide oblique
furrow; anterior border of pleurae produced into
short point at fulcral inflection; pleural extremities
ending in short spines, curved backward.

Pygidium semielliptical in outline, transversely
elongated, 3 times as wide as long; axis tapering
backward, with 2 rings and terminal segment
rounded posteriorly; pleural fields with 2 pleurae
defined by weak interpleural furrows, crossed by
stronger oblique pleural furrows; anterolateral mar-
gins produced into 2 pairs of short spines; posterior
margin entire, normal to mid-line behind axis.

Remarks.—Parabolinopsis mariana was originally
described from 3 fragmentary specimens found in a
white clay shale at the Cuesta de Erquis, west of
Tarija, Bolivia (HoEx, 1912, p. 226, pl. 7, fig. 1-3).
The types were figured by drawings. In 1937
KOBAYASHI (p. 479, pl. 4, fig. 15-17) redescribed
most of HOEK'S material and illustrated the 3 types
of P. mariana with rather indifferent photographs,
briefly commenting on the most salient features of
the species. KOBAYASHI'S photographs serve at least
to show that the 3 specimens are strongly distorted
and that HOECK'S drawings are attempts at recon-
struction in which, however, a false impression of
the characteristics of the species has been given.
The holotype (HoEx's fig. I; KOBAYASHI'S fig. 15)
is strongly compressed laterally and twisted to the
left while the specimen of HOEK'S fig. 2
(KosAvAstn's fig. 16) has suffered similar
compression but is twisted to the right. The 3rd
specimen is compressed laterally. As a result of
these distortions, the glabella of the 1st 2 speci-
mens appears much shorter than that of the 3rd,
their preglabellar fields are wrinkled and raised,
and the anterior margins of their cephalons are
strongly bent backward. In the 3rd specimen, the
anterior margin is curved frontward. HOEK (1912,
p. 226, pl. 7, fig. 1), described the pleural extremi-
ties as rounded and they were so figured in his
illustration of the holotype but the 3rd specimen
(fig. 3) was depicted as having pleural extremities
ending in short spines, curved backward. According
to KosAYAsiti (193713, p. 479) "It seems very prob-
able" that the pleural extremities are truncated, but
his photographs show that the pleural extremities
are broken except for the 2 anterior left pleurae of
the holotype which seem to end in short spines.
Under the circumstances and taking into account
the bad preservation of the types as well as inade-
quacy of the original description and illustration,
the scarcely better photographic reproductions of
KOBAYASHI and his brief and generalized comments,
it is easy to understand why this species—one of
the most abundant in the Argentine and Bolivian
Tremadocian—has not been correctly identified
heretofore and has led to considerable confusion
and misunderstandings.

In 1935 KOBAYASHI (p. 67, pl. 11, fig. 1-4) de-
scribed under the name Andesas pis argentinensis
some cranidia, librigenae, and pygidia from a
quartzitic sandstone at Angosto de Parcha
(="Prairie Catamarca"), Salta. The cranidia and
librigenae clearly belonged to an olenid allied to
Peltura and Protopeltura, as already pointed out
by KOBAYASHI, but the associated pygidia were more
like that of Apatokephalus than of any known
olenid. In 1938, the senior author had considerable
qualms about the true relations of the pygidia and
cranidia, but after corresponding with KOBAYASHI he
ended by accepting his idea. At the same time
HARRINGTON (1938, p. 213, pl. 8, fig. 12, 18, 21),
described under the name Protopeltura granulosa
some very well-preserved and almost complete speci-
mens from the Quebradas de Rupasca and Huasa-
mayo, Jujuy. Accepting the view that the pygidia
assignee. by KOBAYASHI CO Andesaspis argentinensis
truly belonged to that species, he deemed it un-
necessary to compare P. gramdosa with Andesaspis
but mentioned instead the similarities of the species
to Parabolinopsis, with the statement that it differed
from HOEK'S species "in having lateral glabellar
furrows, 12 thoracic segments and spinose pleurae."
New material at hand, consisting of nearly 800
well-preserved specimens from different northern
Argentine localities (including 85 almost complete,
480 cranidia and 20 pygidia), shows that these
differences do not exist. (1) Many specimens col-
lected at the type locality of Protopeltura granulosa
(Quebradas de Rupasca and Huasamayo) have com-
pletely smooth glabellas without indications of lat-
eral furrows or depressions, just as in the types of
Parabolinopsis mas-sana. (2) The true number of
thoracic segments in Protopeltura granulosa is 14
and not 12. As is commonly truc of complete small
olenids it is difficult to draw a line between the
thorax and pygidium in the type specimens of P.
granulosa. Possibly influenced by the general re-
semblance of the specimens to Protopeltura, the
senior author thought that he could count 12 thora-
cic segments and 4 pygidial rings succeeded by a
short terminal segment. The new material from
Rupasca and Huasamayo, however, shows without
any doubt that there are 14 thoracic segments and
that only 2 rings belong to the pygidium. This is
in good agreement with what can be seen in the
holotype of Parabolinopsis mariana, and although
HcrEx and KOBAYASHI mentioned that it has 13
preserved thoracic segments succeeded by ?2 rings,
KOBAYASHI'S photograph seems to show 14 thoracic
segments succeeded on the pygidium by 2 rings and
a short terminal segment. (3) The differences in
the character of the pleural extremities is more ap-
parent than real, owing to poor preservation of the
types of Parabolinopsis which have most of the
pleural tips broken away so as to simulate truncated
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FIG. 30. Lower and Upper Tremadocian Olenidae from Salta and Jujuy.

1-10. Parabolinopsis mariana HOEK. 	 1, Crani-
dium (no. 1423), Lower Tremadocian (Kain-
ella meridionalis zone), loc. S.Cal-5, X2.2.
—2, Cephalon (no. 687), Upper Tremado-

cian (Triarthrus tetragonalis-Shumardia minu-
tula zone), loc. J.Ti1-8 (E2), X1.5.-3,
Cranidium (no. 1419), Upper Tremadocian
(Triarthrus tetragonalis-Shumardia minutula
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extremities. (4) Lastly, the very fine granulations
observed in some of the Rupasca types, which
prompted the trivial name "granulosa," are wholly
absent in the great majority of the specimens. It
seems, therefore, that little doubt may be enter-
tained regarding the specific identity of "Proto-
peltura granulosa" with Parabolinopsis mariana.

Andesaspis argentinensis is also an invalid junior
subjective synonym of Parabolinopsis mariana.
KOBAYASHI did not designate a holotype of his
species but on the strength of the importance which
he placed on the cranidia when discussing the
affinities of the genus, HARRINGTON & LEANZA ( 1951,
p. 196) designated as lectotype the cranidium fig-
ured by KOBAYASHI (his pl. 11, fig. 1). The crani-
dium and associated librigenae are indistinguishable
from those of P. mariana, and in many localities
they occur associated with pygidia identical to that
of "Protopeltura granulosa." The pygidia originally
assigned by KOBAYASHI (1935, pl. 11, fig. 3-4) to
A. argentinensis, on the other hand, belong to
Pseudokainella ("Kainella") lata (KosAyAsYn), the
cranidium of which was described by KOBAYASHI in
the same paper as obtained from the same locality.

occurrence.—LOWER TREMADOCIAN. 1.1-111M-5 (A7); 2 in-
complete specimens.—J.Hum-6 (A8); 13 cranidia.—J.
Hum-7 (A9); 25 cranidia, 12 librigenae, 1 pygidium.—J.
TH-1; 7 nearly complete spccimens.—J.Ti1-2; 9 nearly
complete specimens.—J.Til-3 (A4); 105 cranidia, 27 libri-
genac, 2 pygidia.—J.Ti1-6 (C2); 23 cranidia, 13 librigenae.
—J.Til-9 (E3); 13 cranidia, 3 librigenae.—J.Ti1-13 (KI);
39 cranidia, 3 librigenae.—J.Ti1-17 (G4); 11 cranidia, 12
librigenae, 2 pygidia.—J.Ti1-18 (G5); 16 cranidia, 11
librigenae, 1 pygidium.—S.Cal-2; 15 cranidia, 12 libri-
genae, 2 pygidia.—S.Cal-4 (A5); 49 cranidia, 26 librigenac,
10 pygicha.—S.Cal-5 (F1); 59 cranidia, 40 librigenae, 2
pygidia.—S.Iru-4; 1 cephalon.—S.Iru-5 (54); 3 nearly
complete specimens.—S.Ora-1; 14 nearly complete sped-
mens.—S.Ora-5; II nearly complete specimens.—S.Ora-9
(75, 77); 1 nearly complete specimen, 2 cranidia, 3 librigenae,
3 thoraces.—S.Ros-1; 17 cranidia, 7 librigenac.—S.Ros-11
(QI); 12 nearly complete specimens.—S.Ros-I2 (P10); 20
nearly complete specimens —S.Vic-4; 2 nearly complete
specimens, 15 cranidia.—S.Vic•9 (122); I cranidium, I
librigena.—S.Vic•19 (A9I, Nil, N46, N47, N49, N60,
N62, P37); 53 cranidia, 16 librigenae. UPPER TREMADOCIAN.
J.T11.8 (E2); 18 incomplete specimens.

Genus ACEROCARINA Poulsen, 1951
ACEROCARINA GLABER (Harrington), 1938

Figure 32,3a-d
Cyclognathus glaber HARRINGTON, 1938, p. 212, pl. 9, fig. 1,

?Ctenopyge elaehista HARRINC.TON, 1938, p. 205, pl. 7, fi g. 5.

Description.—Dorsal exoskeleton elliptical in out-
line, slightly convex. Cephalon subreniform, slightly
less than twice as wide as long, convexity low.

FIG. 31. Satta,pts steinmanni (KOBAYASHI ). Recon
struction (based on specimens nos. 4425 and 4428),

X 5.3.

Glabella well defined by straight, slightly con-
vergent axial furrows, little raised above level of
fixigenae, as long as wide, slightly tapering forward,
subtruncate-rounded anteriorly, smooth; occipital
furrow weak, straight to slightly curved backward;
occipital ring wide, smooth. Preglabellar field very
narrow; anterior border as wide as preglabellar field;
anterior margin gently curved backward. Palpebral
areas of fixigenae very narrow, posterior areas wide;
posterior border narrower than occipital ring; pos-
terior margin straight, normal to axis. Eyes small,
located very near glabella and close to anterior mar-
gin: eye ridges absent. Anterior branches of facial
suture short, convergent in front of eyes, curved
inward at border furrow, obliquely cutting border
for short distance, marginal to mid-line; posterior
branches gently curved outward, cutting posterior
margin near genal angles. Librigenae wide anteriorly
and narrow posteriorly, with rounded genal angles.

zone), loc. J.Ti1-8 (E2), X2.-4, Specimen
(no. 1329), Upper Tremadocian (Triarthrus
tetragonalis-Shumardia minutula zone), loc. J.
Til-1, X3.5.----5, Specimen (no. 4044),
Lower Tremadocian (Kainella meridionalis
zone), loc. S.Vic-4, X3.2.-6, Specimen
(no. 690), Upper Tremadocian (Triarthrus
tetragonalis-Shumardia minutula zone), loc.
J.Ti1-1, X4.-7, Pygidium (no. 1412),

Lower Tremadocian (Kainella meridionalis
zone), loc. S.Cal-5, X 4.-8, Pygidium (no.
3345), Lower Tremadocian (Kainella meri-
dional is zone), loc. S.Cal -4 (A5), X 5.-9,
Cranidium (no. 1413), Lower Tremadocian
(Kainella meridionalis zone), loc. S.Cal-5,
X2.—/O, Specimen (no. 679), Upper Tre-
madocian (Triarthrus tetragonalis-Shumardia
minutula zone), Inc. J.Ti1-2, X3.5.
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Fin. 32. Upper Tremadocian Olenidae from Salta and Jujuy.
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Thorax with 12 segments; axis spindle-shaped,
wider than pleurae, about 0.4 of thorax width; rings
smooth; pleurae with well-marked proximal ful-
crum, oblique furrow and truncate extremities.

Pygidium small, semielliptical. in outline, nearly
3 times as wide as long; axis tapering backward,
with 3 rings and terminal segment rounded poster-
iorly; pleural fields smooth except anteriorly where
they are crossed by a single well-marked pleural
furrow; margin evenly curved, entire, without
spines.

Remarks.—.4cerocarina glaber is very similar to
the type species, A. ("Cyclognathus") micropygus
(LINNARSSON) POULSEN (WESTERGARD, 1922, p. 178,
pl. 16, fig. 19-25), from the Upper Cambrian of
Sweden, and can only be distinguished from it by
minor details. A micropygus has the thorax more
expanded at the middle and more tapered pos-
teriorly, the axis tapering and not spindle-shaped,
the pleural fulcra less proximal and the pygidium
less transversely elongated. The small cranidium
described in 1938 by the senior author as Cteno-
pyge elachista is, in all probability, an early meraspid
stage of A. glaber.

Types.—Holotype, no. 703, paratypes, no. 704.
Occurrence.—UPPER TREMADOCIAN. (Tu -2; 25 nearly com-

plete specimens.—J.Ti1-7 (C3); 4 cranidia, 2 fragmentary
thoraces.

ACEROCARINA? sp.
RIgure 32,2

A single pygidium from El Saladillo, Salta, seems
to belong to an indeterminable species of Acero-
carina. It is semielliptical in outline and transversely
elongate, with smooth pleural fi elds, tapering axis
bearing 4 narrow rings somewhat bent frontward
and with evenly rounded entire margin. The pygi-
dium recalls that of A. ("Acerocare") norvegica
(MoBEac) as illustrated by MOBERG 8c SEGERBERG
(1906, pl. 4, fig. 2-8) from the Ceratoypge region
of Sweden, but its indifferent preservation prevents
closer comparison.

OCCWICIICC.-UPPER TREMADOCIAN. S.Ros-5 (b); 1 pygiclium.

Genus SALTASPIS Harrington & Leanza,
1952

Diagnosis.—Pelturinae with forward-
tapering smooth glabella, large eyes located
very close to glabella and nearer anterior

FIG. 33. jujuya3-pis heideli KOBAYASHI. Reconstruc-
tion (based on specimens nos. 974 and 866), X2.3.

than posterior margin, proparian facial su-
ture, long stout genal spine carried by fixi-
genae. Thorax with 12 segments; axis spin-
dle-shaped, wide; pleurae with proximal ful-
crum and extremities ending in very short
spines. Pygidium semielliptical in outline,
paucisegmented, with entire margin.

Type species.---Jujuyaspis stein manni Ko-
sAyAsxt, 1936.

Remarks.—Saltaspis differs from Jujuy-
aspis in having a true proparian suture, more
tapering glabella, larger eyes, proximal
pleural fulcra and pleural extremities ending
in very short spines. The genus seems closely
allied to Acerocare ANGELIN, the type species
being remarkably similar to A. tullbergi

Saltaspis steinmanni (Konnynsin), from the
Tziarthrus tetragonalis-Shumardia minutula
zone of Salta (loc. S.Ros-I2 (P18). la, Speci-
men (no. 4430), X4.2.—lb, Specimen (no.
4428), X3.6.—/c, Specimen (no. 4425),
X3.8.—/d, Specimen (no. 4427), X3.8.
—le, Specimen (no. 4432), X3.8.—//,
Cephalon (no. 4429), X3.7.

2. Acerocarina? sp., from the Notopeltis orthome-

topa zone of Salta (loc. S.Ros-5), pygidium
(no. 1990), X7.

3a-d. Aces-ocarina glaber (HARRINGTON), from the
Triarthrus tetragonalis-Shumardia minutula
zone of Jujuy (loc. J.Ti1-2).-3a, Complete
specimens ( para types, no. 704), X 1.5.-3b,
Meraspid cranidium (no. 702), X 15.-3c,
Meraspid cranidium (no. 794), X9.-3d,
Two complete specimens (holotype to right,
no. 703), X2.8.



96 Ordovician Trilobites of Argentina

Fin. 34. Lower Tremadocian Olenidae from Jujuy and Salta.
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MOBERG & M6LLER (WESTERGIRD, 1922, p.
178, pl. 16, fig. 15-18) which has a short
metafixigenal spine along the posterior mar-
gin of the cranidium, not far from the genal
angles. A slight outward migration and
thickening of this spine would lead to the
"proparian" condition characteristic of
Saltas pis.

SALTASPIS STEINMANN' (Kobayashi), 1936,
Harrington & Leanza, 1952

Figure 31; 32,Ia-f

lornyafpis oreirlmarmi KOBAYASHI. 1936, p. 176, text-fig. 1-5.
—KOBAYASHI, 1937, p. 480, pl. 4, fig. 1-5.

Salrospis sreinmanni HARRINGTON	 LEANZA, 1952, p. 196,
pl. 1, fig. I, 2, 7.

Description.—Dorsal exoskeleton small to me-
dium size, subelliptical in outline. Cephalon reni-
form, more than twice as wide as long. Cranidium
very wide posteriorly, slightly convex. Glabella
large, smooth, well defined by convergent axial
furrows, very slightly raised above level of fixigenae,
tapering forward, rounded anteriorly, slightly longer
than wide; occipital furrow slightly curved back-
ward; occipital ring relatively narrow, smooth Pre-
glabellar field narrow, about as wide as occipital
ring; anterior border narrower than preglabellar
field, raised; anterior margin slightly curved back-
ward. Palpebral areas of fucigenae very narrow,
posterior areas very wide, bearing stout and long
genal spine, directed backward; posterior border
narrower than occipital ring; posterior margin al-
most normal to axis. Eyes large, located very close
to glabella, nearly in contact with axial furrows and
somewhat closer to anterior than to posterior mar-
gin; eye ridges absent. Anterior branches of facial
suture subparallel or slightly convergent in front of
e n es, curved inward at border furrow, obliquely
cutting border for a short distance and marginal to
mid-line; posterior branches directed outward behind
eyes, curved backward distally, cutting margin in
front of genal spine. Librigenae wide, with evenly
curved margin.

Thorax with 12 segments; axis spindle-shaped,
wide, having about 0.45 of total thorax width at
level of anterior ring and about 0.4 at level of
last ring; rings smooth, 10th ring with long mesial
spine directed backward and extending far beyond
posterior margin of pygidium; pleurae with proxi-
mal fulcrum and extremities ending in very short
spines, directed backward.

Pygidium semielliptical, twice as wide as long;

axis tapering backward, with 3 rings and terminal

segment rounded posteriorly; pleural fields with
well-marked anterior pleura and faint traces of seg-
mentation behind it; margin uniformly curved, en-
tire.

Remarks.—In 1952 (p. 199) the writers stated
that the pygidium has 4 axial rings and a terminal
segment. This is a clerical error, the true number
of rings being 3. The macrospine of the 10th ring
is normally broken in most specimens but its wide
triangular base is always clearly seen.

0,-urre,ce.—UPPER TREMADOCIAN. S.Ros-I2 (P18); 15 nearly
complete specimens, 3 cranidia, several thoracic fragments.

Genus JUJUYASPIS Kobayashi, 1936
Diagnosis.—Pelturinae with subquadrate

to slightly tapering forward, smooth glabel-
la; medium-sized eyes located very close to
glabella and somewhat nearer anterior than
posterior margin of cephalon; eye ridges ab-
sent; genal angles rounded; facial suture
cedariiform, opisthoparian. Thorax with 12
segments; pleurae with distal fulcrum and
extremities produced into long spines.
Pygidium subtriangular-parabolic in out-
line, wider than long, paucisegmented, with
uniformly curved entire margin.

Type species.—Jujuyaspis keideli KOBAY-
ASHI, 1936.

Remarks.—Jujuyaspis is known only from
the type species, J. keideli, originally de-
scribed by KOBAYASHI as a proparian genus
of the Leptoplastinae. As shown by HAR-
RINGTON & LEANZA (1952, p. 201, pl. 1, fig.
8) the suture is opisthoparian but being of
cedariiform type, it is only in well-preserved
complete cephala that it can be seen to cut
the posterior margin back of the genal angle.
The thorax has 12 segments and not 13 as
stated by KOBAYASHI. Jujuyaspis is closely
siilar to Boeckaspis HENINGSMOEN (=Boe-
ckia 13RoccER) but differs from the Scandi-
navian genus in having a smooth glabella
and in lacking eye ridges. The pygidium is
closer to that of Ace ,-ocarina POULSEN
(=Cyclognathus LINNARSSON) than to that
of Boeckas pis.

1-7. luitiyaspis keideli KOBAYASHI, from the Para-
bolina argentina zone.—/, Cephalon (no.
9 18) showing proparian suture, loc. J.Tum-1,
X3.-2, Specimen (no. 1439), loc. S.Cal-7
(M4), X2.-3, Specimen (no. 917), loc.

J.Tum-I, X1.8.-4, Specimen (no. 915),
loc. J.Tum-I, X2.8.-5, Specimen (no.
974), loc. J.Tum-I, X1.6.-6, Specimen
(no. 864), loc. LTum-1, X2.8.-7, Speci-
men (no. 866), loc. J.Tum-1, X1.9.
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Fla. 35. Lower Tremadocian Olenidae from Salta, Jujuy and Bolivia.
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JUJUYASPIS KEIDELI Kobayashi, 1936

Figure 33; 34, 1 -7

lutuyaspis keideli KOBAYASHI, 1936, p. 90, pl. 16, fig. 5.9.-
KOBAYASHI, 1937, p. 176, text-fig. 6; p. 13 (list).-Finx-
xikaron, 1938, p. 206, pl. 9, fig. 2-4, W.-HARRINGTON te

LEANZA, 1943, p. 352, pl. 2, figs. 2, 7.-HARRINGTON
LEANZA, 1952, p. 201, pl. 1, fig. 8.

Description.-Dorsal exoskeleton moderately large,
subelliptical-oval in outline. Cephalon reniform in
outline, more than twice as wide as long. Cranidium
subtrapezoidal, plane or very slightly convex.
Glabella large, smooth, slightly raised above level
of fixigenae, well defined by shallow axial furrows,
subrectangular to tapering forward, longer than
wide, rounded anteriorly; occipital furrow fainter
than axial furrows; occipital ring wide, smooth.
Preglabellar field very narrow or absent; anterior
margin curved backward. Palpebral areas of fixi-
genae narrow, posterior areas short, wide; posterior
border slightly widened outward; posterior margin
trending slightly oblique backward-outward. Eyes
of medium size, located very near glabella and
closer to anterior than posterior margin; eye ridges
absent. Anterior branches of facial suture slightly
convergent in front of eyes, curved inward at border
furrow, obliquely cutting anterior margin for short
distance and marginal to mid-line; posterior branches
directed outward behind eyes and just before reach-
ing lateral border bending in a semicircle that
curves outward and cuts posterior margin behind
genal angles. Librigenae with semicircular lateral
margin, wide anteriorly, very narrow posteriorly,
with rounded genal angle.

Thorax with 12 segments; axis wide, tapering
backward; rings smooth or with scarcely visible
mesial node; pleurae with distal fulcrum, oblique
furrow and extremities produced into long, flat
spines, directed backward; spines increasing in
length from 1st to 9th pleurae, decreasing from
10th to 12th; spines of 9th pleura prolonged back-
ward far beyond posterior margin of pygidiurn.

Pygidium subtriangular-parabolic in outline,
wider than long; axis tapering backward, with 4
rings and terminal segment, rounded posteriorly;
pleural fields smooth, with faint indications of
segmentation at anterior portion; margin evenly
rounded, entire.

Remarhs.-joinyaspis keideli is one of the most
common and abundant species in the Lower Tre-

madocian of Argentina. The collections studied con-
tain nearly 1,200 well-preserved specimens, more
than 500 being complete.

Occurrence.-LowER TRE MADOCIA N. 25.4 km. west of
Tuna on the road to Erquis, Bolivia (Col. L. BRANISA).

Yellow shales, 6 cranidia, 4 librigenac, 9 pygidia.-J.Cap-1;
1 complete specimen.-J.Cap-2; 7 nearly complete speci-
mens.-J.Tum-1; 178 specimens, many complete.-LR-2;
7 fragmentary specimens.-S.Cal-3 (A3); 23 fragmentary
specimens.-S.Cal-6 (Cl); 70 specimens, many complete.
-S.Cal-7 (M4); 45 specimens, some complete.-S.Cap-2;
76 specimens, many complete.-S.Ccr-1; 138 specimens,
many complete.-C.Cerr-2; 24 complete specimens.-S.
Ros-1.2 (M2); 20 complete specimens.-S.Ros-13 (N10);
350 specimens, many complete.-S.Vic-19 (A47, A49, All,
N3-N34, N36-N43, RN36); 320 specimens, many complete.

Subfamily TRIARTHRINAE Ulrich, 1930

Genus ANGELINA Salter, 1859

ANGELINA HYERONIMI (Kayser), 1876

Figure 35,1-11

Arionellus hyeronitni KAYSER, 1876, p. 7, pl. 1, fig. 5.
4rionr-Ilrss lorentzi Knysca, 1897, p. 7, pl. 1, fig. 4.
Liostracus steinrnanni KAYSER, 1897, p. 277, pl. 7, fig. 2-3.
?Conocephiatres cf. arnitur Hock, 1912 (partirn), p. 211, pl.

7, fig. 1 (excluding pygidium).
7/1rionellus sp. 1-lock, 1912, p. 210, pl. 7, fig. 5.
Keidelaspis sa1tensis Fikkauvcron, 1937, p. 111, pl. 6, fig. 5-7.
''Liostraetts- steinmann1 (KAYSER) KOBAYASHI, 1937, p. 13

(listed).
Plethopeltis hynonitni (Kkvscit) KOBAYASHI, I937a, p. 379,

text-fig. 7 (reproduced from KAYSER).
Plethopeltis lorentz, (KAYSER) KOBAYASHI, 1937a, p. 379, text-

fig. 8 (reproduced from KAYSER) .
7Plethopeltis rnegalops KOBAYASHI, I937b, p. 472, pl. 3, fig.

8-10.
tingelina steirtmanns (KAYSER) HARRINGTON, 1938, p. 199, pl.

8, fig. 1-7, 11-12.

Description.-Dorsal exoskeleton of medium size,

oval in outline. Cephalon subsemicircular, width
somewhat more than twice length, slightly convex.
Cranidium subtrapezoidal, length between 0.6 and

0.7 of maximum width. Glabella large, well de-
fined by convergent axial furrows, little raised
above level of fixigenae, about as wide as long,

slightly more than 0.3 of cranidium width at pos-
terior part, tapering forward, rounded-subtruncate
to truncate anteriorly, smooth, in a few specimens
bearing 2 pairs of scarcely visible obliquely elon-
gate depressions; occipital furrow wide, shallow,
straight mesially and somewhat oblique frontward
laterally; occipital ring wide, smooth or with barely
visible, tiny, rounded mesial node. Preglabellar field
plane, somewhat wider than occipital ring; anterior
border narrow, separated from preglabellar field by
backwardly curved row of tiny pits which are vis-

1-11. Angelina hyeronimi (KAYsER). I, Speci-
men (no. 1051), plasticine squeeze, Parabolina
argentina zone, loc. S.Vic-1 (B), X5.8.-2,
Cranidium (lectotype, no. 2566), Parabolina
argentina zone, loc. Tincuya, Bolivia, X3.7.
-3, Cranidium (no. 2562), Parabolina ar-
gentina zone, loc. Tincuya, Bolivia, X3.3.-
4, Cranidium (no. 2567a), Parabolina argen-
tina zone, loc. Tincuya, Bolivia, X3.5.-5,
Cranidium (no. 2563), Parabolina argentina
zone, loc. Tincuya, Bolivia, X4.2.-6, Speci-

men (no. 1089), plasticene squeeze. Parabolina
argentina zone, loc. S.Vic-1 (I), X2.8.-7,
Cranidium (no. 4356), Kainella meridionalis
zone, loc. S.Ros-2, X2.5.-8, Specimen (no.
1005), Parabolina argentina zone, loc. J.Tum-
1, X2.3.-9, Cranidium (no. 2565), Para-
bolina argentina zone, loc. Tincuya, Bolivia,
X4.-10, Cranidium (no. 2567b), Para-
bolina argentina zone, loc. Tincuya, Bolivia,
X5.5. 11, Specimen (no. 1084), Para -
bobina argentina zone, loc. S.Vic-1 (C), X4.2.
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ible only in well-preserved specimens. Palpebral
areas of fixigenae narrow, posterior areas triangular,
moderately narrow; posterior border slightly nar-
rower than occipital ring; posterior margin straight,
normal to axis. Eyes of medium size, located mod-
erately near glabella and closer to anterior than
posterior margin; eye ridges absent or vaguely indi-
cated; palpebral lobes elongate, parallel to axial
furrows. Anterior branches of facial suture parallel
in front of eyes, curved inward at border furrow
obliquely cutting anterior border, intramarginal to
mid-line, forming low ogive; posterior branches
trending obliquely backward and outward, slightly
sigmoidal. Librigenae wide, each with long genal
spine in direct continuation of lateral curvature
reaching to level of 10th thoracic segment.

Thorax with 15 segments; axis tapering back-
ward, somewhat narrower than pleurae; rings
smooth or with very small, scarcely visible mesial
node; pleurae with proximal fulcrum, oblique fur-
row, and extremities produced into short spines.

Pygidium semielliptical in outline, transversely
elongate, nearly 3 times wider than long; axis taper-
ing backward, with 2 rings and terminal segment
rounded posteriorly, in some specimens with ter-
minal segment bearing faint indications of a trans-
verse furrow near anterior extremity; pleural fields
with 2 pleurae well defined by narrow interpleural
furrows, obliquely crossed by stronger pleural
furrows, in some specimens with faint indications
of a 3rd pleura; margin evenly rounded, entire.

Remarks.—In 1938 when the senior author (HAR-
RING-rox, 1938, p. 199), examined the types of
Liostracus steinmanni KAYSER from Iruya, Jujuy, he
concluded that the species belongs in the genus
Angelina SALTER, at the same time proving that
Keidelaspis saltensis HARRINGTON, described in 1937
on some cranidia and pygidia from Pueblo Viejo,
Salta, was identical to "Liastracus" steinmantn. At

that time no comparison was possible with the
forms from Tincuya, Bolivia, described by KAYSER

in 1876 under the names Arionellus hyeronimi and
A. lorentzi; the types could not be located and his
very brief diagnoses accompanied by sketchy illus-
tration were wholly inadequate to characterize them.
Moreover, KAYSER'S drawings suggested that both
species of "Arionellus" lacked an anterior cephalic
border and this led KOB • YASHI (1937b, p. 379) to
place them in Plethopcltis RAYMOND.

The small collection from Tincuya described by
KAYSER was located by the writers in 1950 and is
now deposited in the Department of Geology of
Buenos Aires University. Several cranidia in the
collection clearly belong to the described species of
"Arionellus" but it is practically impossible to
ascertain which were used to prepare the very un-
satisfactory drawings published by KAYSER. He dis-
tinguished A. lorentzi from A. hyeronimi stating
that the first is a smaller form, with narrower

glabella bearing a pair of oblique lateral furrows
and deep occipital furrow, the second having a
wider cranidium with smooth wide parallel-sided
glabella (KAysER, 1876, p. 7). Notwithstanding this
description, the original drawing of A. lorentzi
clearly shows 2 pairs of lateral glabellar furrows
(ibid., pl. 1, fig. 4). The cranidia in the Tincuya
collection do not agree very closely with either the
brief descriptions or the original drawings. Nearly
all have relatively short and wide glabella, which is
trapezoidal-subtruncate and not parallel-sided. Some
show faint indications of 2 pairs of oblique lateral
glabellar depressions but, in spite of this, it is
evident that they agree better with the description
and illustration of A. hyeronimi than those of A.
lorenizi and should, accordingly, be regarded as be-
longing to the first species. After a careful analysis
of the specimens we here designate cranidium no.
2566 as lectotype of A. hyeronitni KAYSER, this being
the one that resembles the original illustration of
this species most closely. None of the cranidia fit the
description of A. lorentzi. Only one (no. 2565) has a
relatively narrow glabella, but it is tapering forward
and completely smooth; moreover, its occipital ring
is not "sehr stark ausgeprdgt" but faintly marked.
Another cranidium (no. 2567b) has 2 pairs of lat-
eral glabellar depressions which are slightly better
marked than in other specimens, but the glabella is
wide and tapers forward. It is evident, therefore, that
the 15 cranidia of "Arionellus" in the Tincuya col-
lection belong to a single species, "Arionellus"
hyeronimi, and that "A." lorentzi must be regarded
as an invalid synonym of the former.

The cranidia of "Arionellus" hyeronimi from
Tincuya are indistinguishable from those of "Lio-
siracus" steinmanni KAYSER (1897, pl. 7, fig. 2-3)
from Iruya and from those of "Keidelaspis saltensis"
HARRINGTON (1937, pl. 6, fig. 5-7) from Pueblo
Viejo. Moreover, a pygidium in the Tincuya collec-
tion, not described by KAYSER, is identical to those
of "L." steinmanni and "K. saltensis." Little doubt
can remain, therefore, that all 3 names designate a
single species which properly should be called
Angelina hyeronimi (KAYstR). When, in 1938, the
senior author referred "Liostracus" steinmanni to
Angelina, only cranidia, pygidia and detached libri-
genae were known. In the new collections at hand
the species is represented by many complete speci-
mens which confirm the assignment to SALTER'S

genus, as they have 15 thoracic segments. Angelina

hyeronirni resembles the type species, A. sedgwicki

SALTER from the Tremadocian of Great Britain
(LAKE, 1919, p. 112, pl. 13, fig. 7) not only in the
intramarginal position of the facial suture but also
in the size and location of the palpebral lobes. A.

hyeronimi can be distinguished by its shorter glabella

and entire pygidium that lacks spines. The last-
mentioned feature has only specific significance, for
LAKE ( 1919, p. 111) records an undescribed Swedish
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species in the collections of the Vetenskaps Akade-
miens of Stockholm which differs from A. sedgwicki
in having an entire pygidium.

Lastly, it may be noted that the type specimens
in the Tincuya collection are rather indifferently pre-
served in a rather coarse-grained silicified sandstone.
Most of them, including the lectotype, seem to lack
an anterior border and are closely similar to the
cranidium of Plethopeltis, but some (notably nos.
2562 and 2563) have a narrow but plainly visible
border, defined by a faint border furrow that
curves backward and bears traces of a row of tiny
pits. The Plethopeltis aspect of some cranidia is,
therefore, the result of poor preservation in a coarse
sandy matrix. This leads one to suspect that the
cranidia described by KOBAYASHI (1937b, p. 472,
pl. 3, fig. 8-10) as Plethopeltis megalops, based on
specimens identified by HOER as Conocephalites cf.
striatus and Arionellus? sp., from Tambo Guana-
cuno and Pampa de Tacsari, Bolivia, respectively,
belong in all probability to Angelina hyeronimi.
The 2 cranidia illustrated by KOBAYASHI are so
similar to those of "Arionellus" hyeronirni from
Tincuya that it can hardly be accepted that they
belong to different species, not to say genera.
They lack an anterior border, as is true of
many Tincuya specimens, but like the latter they
are preserved in rather coarse-grained sandstones.
This interpretation is rendered more likely by the
fact that KOBAYASHI (19376, p. 484) himself has
pointed out that the Tambo Guanacuno cranidium
is found associated with Angelina? sp., which sug-
gests that, as in the Tincuya material, some cranidia
retain indications of the anterior border. In spite
of the fact that we have examined more than 30,000
fossiliferous samples from numerous northern
Argentine localities, we have been unable to find a
single specimen referable to Plethopeltis.

Types.—Lectotype, no. 2566.

Occurrence.—LOWER TRY MADOC IAN . Tilcuya (=Tincuya),
Bolivia; 15 cranidia, 1 pygichum.—J.Hum-1 (a); 8 cranidia,
5 librigenae.—J.Hum-3 (A4); 9 cranidia, I librigcna.—
J.Hum-4 (A5); 1 cranidium, 1 librigena.-1.Hum-5 (A7);
2 cranidia.—J.Ti1-4 (A6); 15 cranidia, 1 librigena.—
J.Ti1-14 (GI); 10 cranidia, 5 librigenae.-1.Ti1-15 (G2); 4
cranidia, 3 librigenae.—J.Ti1-16 (G3); 1 4 cra.idia. 15
librigenae.—J.Ti1-19 (G6); 3 cranidia, I librigena.—J.
Ti1-23 (F2); 1 cranidium.—J.Ti1-24 (F4); 6 cranidia, 2
librigenae, 1 pygidium.—J.Ti1-25 (F5-F6); 4 cranidia, 3
librigenae.—J.Tum-1; 11 nearly complete specimens.—J.
Tum-18 (Al, A3, A4); 8 nearly complete specimens.—
J.Yav-2 (L2); 2 cranidia.—J.Yav-3 (63); 5 cranidia.—
S.Iru-1; 17 cranidia, 9 librigcnae, 3 pygidia.—S.Ros-2; 5
cranidia.—S.Ros-9 (GI, G2); 3 nearly complete specimens,
2 cranidia.—S.Vic-1 (B, I, L); 7 cranidia, 4 librigenae.—
S.Vic-8 (H46); 1 complete specimen.—S.Vic-18 (V02,
V06); 4 cranidia.—S.Vie-I9 (A60, A91, N42); I cephalon
and thorax, 2 cranidia.

ANGELINA PUNCTOLINEATA Kobayashi, 1937
Figure 36,2a-

Ange l ina punciolineata KOB AY ASHI, 1937, p. 479, pl. 6, fig. 22.

DeSctiption.—Cranidium subtrapezoidal in out-
line, longitudinally elongate, posterior width about
equal to length, very little convex. Glabella very
slightly raised above level of fixigenae, well defined
by subparallel or very slightly convergent axial fur-

rows, subrectangular to very slightly tapering for-
ward, width about 0.7 of length, truncate anteriorly,
smooth or with extremely vague lateral depressions;
occipital furrow wide, shallow, evanescent laterally;
occipital ring wide, thickened at middle, smooth.
Preglabellar field wide, slightly convex; anterior
border narrow, defined by backwardly curved row
of tiny pits; anterior margin slightly acuminate.
Palepbral areas of fixigenac narrow, posterior areas
narrow and triangular; posterior border much nar-
rower than occipital ring; posterior margin straight,
normal to axis; palpebral lobes moderately large,
elongated, parallel to axial furrows. Eyes located
near glabella and slightly nearer to anterior than
posterior margin; eye ridges absent. Anterior
branches of facial suture subparallel in front of eyes,
obliquely cutting anterior border and intramarginal
to mid-line; posterior branches almost straight,
directed obliquely backward and outward. Libri-
genae, thorax, and pygidium unknown.

Remarks.—Angelina punctolineata was described
by KOBAYASHI (1937b, p. 479, pl. 6, fig. 22) on the
basis of a single cranidium from the Kainella beds
of Cuesta de Erquis, Bolivia. The holotype is some-
what compressed laterally so that the palpebral
lobes appear closer to the glabella than is normal.
Two cranidia, very similar to the one described by
KOBAYASHI, collected by L. BRANISA in the Same beds
at the Cuesta de Erquis, are here reproduced in
Pic. 36,2c-d. The Argentine material from Rio
Volcancito, La Rioja, identified with this species,
does not show the anterior row of pits, and the
preglabellar field is not differentiated from the an-
terior border. This is due, however, to bad preserva-
tion of the specimens (weathered internal molds).
One of the Bolivian cranidia, also an internal mold,
has practically lost the pits. The Plethopeltis aspect
of these specimens is due, therefore, to poor pres-
ervation.

KOBAYASHI distinguished A. punctohneata from
the type species, A. sedgwicki SALTER (LAKE, 1919,
p. 112, pl. 13, fig. 11; pl. 14, fig. I), by its more
rectangular glabella. We may add that the posterior
areas of the fixigenac arc shorter than in the
British species and the eyes located somewhat far-
ther forward.

OCCUrrenCe.—LOWEll TIE MADOC IAN . Cuesta de Erquis,
Bolivia; 3 cranidia.—LR-1; 3 cranidia.

ANGELINA KAYSERI Harrington St Lcanza, n. sp.
Figure 36,1 . -g

Description.—Dorsal exoskeleton small to me-
dium in size, oval in outline. Cephalon subsemi-
circular, slightly more than twice as wide as long,
moderately convex. Cranidium trapezoidal, some-
what wider than long, little convex. Glabella well
defined by deep, slightly convergent axial furrows,
little raised above level of fixigenae, tapering for-
ward, slightly longer than wide, rounded-subtrun-
cate anteriorly, with 2 pairs of lateral depressions
directed obliquely backward-inward, disconnected
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Fla. 36. Lower Tremadocian Olenidae from Bolivia, Salta and La Rioja.
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at middle and separated from axial furrows but in
many specimens barely visible or absent; occipital
furrow slightly curved frontward mesially and
oblique frontward-outward laterally; occipital ring
wide, thickened at middle, smooth. Preglabellar
field relatively narrow, about equal in width to
occipital ring; anterior border narrow, defined by
border furrow curved backward and bearing a row
of tiny pits (although most otherwise complete speci-
mens are damaged anteriorly so that the pits are not
clearly visible). Palpebral areas of fixigenae narrow,
posterior areas triangular; posterior border narrower
than occipital ring; posterior margin straight, normal
to axis. Eyes relatively large, located very close to
glabella and slightly nearer anterior than posterior
margin; palpebral lobes elongate parallel to axis of
crinidium; eye ridges absent. Anterior branches of
facial suture subparallel or slightly divergent in front
of eyes, curved inward at anterior border furrow
and intramarginal to mid-line; posterior branches
nearly straight, trending obliquely backward and
outward. Librigenae large, with long genal spine
that continues curvature of lateral margin.

Thorax with 15 segments; axis tapering back-
ward, narrow, about 0.3 of total thorax width;
rings smooth or with scarcely visible mesial node;
pleurae with proximal fulcrum, oblique furrow and
extremities ending in very short spines.

Pygidium semielliptical in outline, transversely
elongate; axis tapering backward, with 2 rings and
posteriorly rounded terminal segment which may
bear faint indications of an anterior transverse fur-
row; pleural fields with 2 pleurae well defined by
fine interpleural furrows, obliquely crossed by
stronger pleural furrows, with faint indications of a
3rd pleura observed in some specimens; margin with
2 pairs of short spines, related to anterior pleurae;
posterior margin evenly rounded, entire.

Remarks.-The species just described can be
compared with the type of Angelina, A. sedgivicki
SALTER, as illustrated by LAKE (1919, pl. 13, fig.
7-12) from the Tremadocian of Great Britain, but
it differs in having a shorter glabella, narrower pre-
glabellar field, and more evident glabellar seg-
mentation. It can be distinguished from A. hyeroni-
rni by its narrower preglabellar field and location of
eyes closer to the glabella, and especially by its
spinose pygidium.

Types.-Holotype, no. 4038; paratypes, nos. 4032, 4049
and 4054.

Occurrence.-LowEa TBSMADOCIAN. S.Iru-5 (51, 52, 54, 58);
20 nearly complete specimens, 7 cranidia.-S.Vic-4; 8 nearly
complete specimens.

Genus PARABOLINELLA Brogger, 1882
PARABOLINELLA ARGENTINENSIS Kobayashi,

1936
Figures 37,1-11; 38,1-8

Parabolinella argenonensis KOBAYASHI, 1936, p. 88, pl. 15,
fig. 1-5.-KOBAYASFII, 1937, p. 13 (listed).-Koasynsm,
1937a, p. 406.-HARRINGTON, 1938, p. 193, pl. 7, fig.
1-2, 7-8.

Description -Dorsal exoskeleton medium-sized to
large, elliptical in outline. Cephalon semicircular,
slightly less than twice as wide as long, little con-
vex. Cranidium subtrapezoidal. Glabella quadrate,
well defined by deep, parallel axial furrows, slightly
raised above level of fixigenae, as wide as long or
slightly longer, with 3 pairs of lateral furrows which
are disconnected at middle; anterior furrows divided
into 2 disconnected sections, outer one being very
short, normal to axis and in contact with axial fur-
rows (absent in some specimens), inner one being
straight, slitlike, normal to axis or slightly oblique
backward-inward; median furrows longer and bet-
ter marked, trending obliquely backward-inward,
slightly sigmoidal; preoccipital furrows stronger,
oblique, more sigmoidal and bifurcated distally;
occipital furrow deep, slightly curved frontward
mesially; occipital ring wide, trisegmented in many
specimens, with crescentic mesial portion and tri-
angular lateral areas, bearing small mesial node,
visible in only a few specimens; preglabellar fur-
row sinuous, curved backward at middle. Preglabel-
lar field wide, moderately convex to swollen (prob-
ably bent downward in the living animal), crossed
by irregular, anastomosing raised radial lines and
striae; anterior border narrow, raised; anterior bor-
der furrow deep, bearing row of tiny pits; anterior
margin evenly rounded in specimens with mod-
erately convex preglabellar field, acuminate in speci-
mens with swollen field. Palpebral areas of fixigenae
moderately narrow, posterior areas wide, triangular;
posterior border narrower than occipital ring; pos-
terior margin straight, slightly oblique backward
and outward. Eyes of moderate size, located not far
from glabella and somewhat nearer anterior than
posterior margin; palpebral lobes slightly oblique
outward and backward; eye ridges short, raised,

la-g. Angelina kayseri HARRINGTON Sc LEANZA, n.
sp., from the Kainella meridionalis zone of
Salta.-la, Cranidium (paratype, no. 4049),
loc. S.Vic-4, X2.8. lb, Specimen (paratype,
no. 4032), loc. S.Vic-4, X2.8.-lc, Crani-
dium (no. 4052), loc. S.Vic-4, X2.4.-Id,
Specimen (no. 3930), loc. S.Iru-5 (54), X2.2.
	le, Holotype (no. 4038), loc. S.Vic-4,
X6.5. 	 Paratype (no. 4054), loc. S.Vic-4,
X6. 	 lg, Specimen (no. 3951), loc. S.Iru-5
(58), X6.5.

2a-e. Angelina punctolineata KOBAYASHI, from the
Parabolina argentina zone of La Rioja and
Bolivia.-2a, Cranidium (no. 4088), plasti-
cine squeeze, loc. LR-1, X4.5.-26, Crani-
dium (no. 4090), loc. LR-1, X3.2.-2c,
Cranidium (no. 5063), plasticine squeeze, Inc.
Tarija, Bolivia, X2.7.-2d, Cranidium (no.
5064), loc. Tarija, Bolivia, X1.7.-2e,
Cranidium (no. 4089), loc. LR-1, X2.1.
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FIG. 37. Lower Tremadocian Olenidae from Salta and Jujuy.
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little marked, scarcely visible in most specimens.
Anterior branches of facial suture divergent in front
of eyes, curved inward at border furrow, obliquely
cutting anterior border for short distance and mar-
ginal to mid-line; posterior branches slightly sig-
moidal, oblique backward and outward; cutting
posterior margin nearer genal angle than glabella.
Librigenae wide, with long genal spine continuing
curvature of lateral margin. Well-preserved speci-
mens show the surface of cephalon, excluding glab-
ella, crossed by fine, irregular radial striae which
are more delicate than those of preglabellar field.

Thorax with 19 segments; axis tapering back-
ward, moderately narrow, less than 0.3 of total
width of thorax; rings with small, inconspicuous
mesial node which seems to be absent in some
specimens; pleurae with proximal fulcrum and
extremities ending in short spines, curved backward.

Pygidium very short (sag.), semielliptical, trans-
versely elongate, more than 3 times wider than
long; axis tapering backward, very short, with a
single ring and posterior rounded terminal segment
which in some specimens has faint indications of
a transverse anterior furrow; pleural fields with 2
strong pleura! furrows and a faint interpleural
groove; margin uniformly curved, entire.

Retnarks.-Parabolinella argentin rosis, which is
one of the most common species in the Lower
Tremadocian of northern Argentina, was originally
compared by KOBAYASHI (1936a, p. 89) with P.
triarthra (CALLAWAY) LAKE. It differs from the
British form in having a quadrate glabella, divergent
anterior branches of the facial suture and 19 thoracic
segments in the adult specimens, instead of 21.

oro,rre.ce.-LOWER TREMADOCIAN. J.CDD-2; 5 complete
specimens.-I.Hum-5 (A7-A8); 2 cranidia.-I.Til-2; 2
complete specimens, 17 cranidia, 5 pygidia.-J.Ti1-7 (C3);
1 cranidium.-J.Ti1-9 (E2); 5 nearly complete specimens.
-).Ti1-13 (K1); 14 cranidia.-J.Tum-1; 50 specimens,
many complete.-LR-1; 29 cranidia.-LR-2; 6 cranidia.
-S.Cal-3 (A3, A8); 4 cranidia.-S.Cal-6 (Cl); 3 cranidia.
-S.Cal-7 (M4); 1 fragmentary specimen.-S.Cap-2 (1,
3); 3 nearly complete specimens.-S.Cer-1; 11 nearly com-
plete specimens.-S.Cerr-2; 2 specimens.-S.Iru-3 (C); 2
fragmentary specimens.-S.Iru-5 (51, 52, 54, 58); 23 speci-
mens, some nearly complete, I cranidium.-S.Ora-3; 2
fragmentary specimens.-S.Ora-5; 15 nearly complete speci-
mens.--S.Ora-9 (75); 2 fragmentary specimens.-S.Ros-12
(M4, M5, P10, P14); 15 nearly complete specimens.-S.
Roi -13 (Nb); 10 nearly complete specimens.-S.Vic-4; 7
complete specimens, 27 cranidia.-S.Vic-19 (A48, N5, N8,
N11, NI4-N16, N18, N2I, N23, N25-N30, N32-N35, N37,
N39-N42); 30 specimens, some nearly complete, 36 cranidia.
UPPER TREMADOCIAN. J.Ti1-8 (E3); 2 nearly complete speci-
mens.

PARABOLINELLA TRIARTHROIDES Harrington,
1938

Figure 39Th-b

Parabolinella triarthroides HARRINGTON, 1938, p. 194, pl. 7,
fig. 10-11.

Description.-Cranidium small, subtrapezoidal in
outline, rather strongly convex. Glabella quadrate,
well defined by deep, slightly divergent axial fur-
rows, raised above level of fixigenae, about as wide
as long, subtruncate-rounded anteriorly, with 2 pairs
of lateral furrows and (in some specimens) with
faint indications of a 3rd and more anterior one;
lateral glabellar furrows deep, disconnected at
middle and separated from axial furrows; anterior
(2p) furrows straight, oblique backward-inward;
preoccipital (Ip) somewhat longer, more oblique
and slightly sinuous; anterior (3p) depressions,
when present, very short and ill defined, normal to
axis; small anterior pit at junction of axial furrow
with preglabellar furrow; occipital furrow slightly
curved backward, deep; occipital ring somewhat
thickened mesially, faintly trisegmented longitudi-
nally in some specimens, with tiny but conspicuous
rounded mesial tubercle. Preglabellar field smooth,
wide, convex, strongly bent downward; anterior
border narrow, raised; border furrow deep, with
row of tiny pits; anterior margin almost straight to
slightly acuminate. Palpebral areas of fixigenae of
moderate width, posterior areas wide, triangular;
posterior border narrower than occipital ring; pos-
terior margin straight, normal to axis. Eyes small,
located moderately close to glabella and nearer
anterior than posterior margin; posterior extremity
of palpebral lobe at level of anterior (2p) lateral
glabellar furrows; eye ridges raised, normal to
axis, ill defined. Anterior branches of facial suture
subparallel or slightly divergent in front of eyes,
curved inward at border furrow, obliquely cutting
border for short distance, marginal to mid-line;
posterior branches slightly sinuous, trending oblique-
ly backward and outward, cutting posterior margin
far from glabella.

Remarl(s.-Following a suggestion made by Dr.
C. LOCHMAN-BALK, the senior author has examined
the genus Moxomia WALco -r -r, 1924, in connection
with Parabolinella triarthroides. Moxomia was pro-
posed by WALcorr (1924, p. 59, pl. 12, fig. 3) with
M. hecuba WALCOTT as type species but without de-

1-11. Parabolinella argentinensis KOBAYASHI. 1,

Specimen (no. 4046), Kainella meridionalis
zone, Inc. S.Vic-4, X2.9. 2, Cranidium
(no. 4036), Kainella meridionalis zone, loc. S.
Vic-4, X2.1. 3, Specimen (no. 4323),
Kainella meridionalis zone, loc. S.Iru-5 (54),
X3.-4, Specimen (no. 4166), Kainella
meridionalis zone, loc. J.Ti1-3 (A4), X2.4.

5, Specimen (no. 3931), Kainella meri-
dionalis zone, loc. S.Iru-5 (54), X1.8.-6,
Specimen (no. 3921), Kainella meridionalis

zone, loc. S.Iru-5 (54), X1.1.	 7, Speci-
men (no. 3945), Kainella meridionalis zone,
loc. S.Iru -5 (54), X3.4.-8, Specimen (no.
4035), Kainella meridionalis zone, loc. S.Vic-4,
X3.1.-9, Cranidium (no. 4190), Kainella
meridionalis zone, loc. J.Ti1-3 (A4), X1.8.

10, Cranidium (no. 1670), Parabolina
argentina zone, loc. S.Cal-3 (A3), X1.4.
11, Specimen (no. 4167), Kainella meridionalis
zone, loc. J.Ti1-3 (A4), X2.5.
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FIG. 38. Lower and Upper Tremadocian Olenidae from Salta and Jujuy.
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scription in the original publication, the illustration
consisting of an outline drawing of a cranidium.
Subsequently WALCOTT (1925, p. 107, pl. 22, fig.
8-9) described the genus, but changed the type
species to Crepicephalus (Bathyurus?) angulatus
(HALL & WHITFIELD), designated as Moxomia an-
gulata, without stating reasons for this presumably
illegal alteration. The species was illustrated by re-
touched photographs of a single cranidium (U.S.
Natl. Mus. no. 70339) from the Chushina formation,
Robson Peak area, British Columbia. Through the
courtesy of Dr. G. A. COOPER the senior author has
been able to examine both the types of M. hecuba
and Bathyurus angulatus. Two cranidia (numbered
70339) bear the label Moxomia hecuba. Examina-
tion leaves no doubt that the larger is the cranidium
originally illustrated by WALcoTT in 1924 as Moxo-
mia hecuba and again in 1925 as Moxornia angu-
lata. The examination of the type specimen of
Crepicephalus (Bathyurus?) angulatus (HALL &
WHITFIELD), a badly preserved cranidium from
the Pogonip group, in Secret Canyon, White Pine
District, Nevada (U.S. Natl. Mus., no. 24562),
which was illustrated by HALL & WHITFIELI) in
1877 (pl. 2, fig. 28), indicates that the species
probably belongs in the genus Dunderbergia,
being quite unlike the Canadian cranidium original-
ly named Moxomia hecuba by WALcoTT. It follows,
therefore, that the type species of Moxomia WAL-

COTT, 1924, is M. hecuba and not "M. angulata."

The genus Moxonfia, as defined by M. hecuba,
seems indistinguishable from Parabolinella BROGGER

(1882). The type specimen of M. hecuba and the
second cranidium, which was not illustrated by
WALcorr but evidently belongs to the same species,
are shown in figs. 39,2a-e of this paper. The dif-
ferences noted between "Moxomia" hecuba and the
type species of Parabolinella, P. limitis BROGGER, are
not greater than those observed between P. limitis
and such species as P. triarthra, P. williamsoni, P.
evansi, and P. argentinensis. The downward curva-
ture of the preglabellar field, which could be re-
garded as a salient feature of "M." hecuba, is shared
by species of Parabolinella. The cranidia of "M."
hecuba are preserved in limestone and retain their
original convexity. Some specimens of P. triarthra,
illustrated by LAKE (1912, pl. 7, fig. 4-12) from
Tremadocian shales of Great Britain show a dis-
tinctly swollen preglabellar field, and many speci-

mens of P. argentinensis from northern Argentina
have an even more globose preglabellar field, in
spite of their preservation in shales. It is evident that
the globose appearance is due to compression and
that the preglabellar field in the living animal was
strongly bent downward. "M." hecuba agrees with
P. limitis in all other respects, including the sig-
moidal, distally bifurcated preoccipital glabellar
furrows (not correctly figured in WALcorr's re-
touched photograph). The only distinguishing fea-
tures are the fine transverse striae on the preglabellar
field, arranged in Bertillon pattern, and the presence
of tiny anterior pits at the anterolateral angles of
the glabella. These features, however, are certainly
not enough to warrant acceptance of Moxomia as
a valid genus set apart from Parabolinella.

Parabolinella hecuba (WALcoTT) is closely similar
to P. triarthroides and can only be distinguished
from it by minor details such as the subparallel
very slightly curved axial furrows of P. hecuba, its
less truncated glabella more rounded anteriorly, the
very vague faint indications of anterior (3p) lat-
eral glabellar depressions, distally bifurcated pre-
occipital (1p) lateral furrows, preglabellar field
with delicate transverse striae arranged in Bertillon
pattern and slightly more acuminate anterior margin.
In all probability, the specimens from the Trema-
docian of northwestern Vermont identified by
SHAW (1951, p. 102, pl. 22, fig. 1-9, non fig. 10-
probably pygidium of Plicatolina Aindlei SHAw) as
P. triarthroides, as well as the single cranidium
from the Marathon area of Texas identified by
WILSON (1954, p. 280, pl. 27, fig. 18) as Para-
bolinella cf. P. triarthroides, truly belong to P.
hecuba.

Lastly, it should be mentioned that the nonbifur-
eating character of the preoccipital glabellar fur-
rows which distinguishes Parabolinella triarthroides
from all other species of the genus, including P.
hecuba, is not enough to exclude it from this genus,
since the distal sinuosity of the furrows suggests
that P. triarthroides has lost the posterior branch
of the bifurcation while retaining the anterior. In
this regard it is morphologically intermediate be-
tween Parabolinella and Triarthrus.

Typrs.-Holotype, no. 5; paratypc, no. 54.
Occurrence.-UPPER TREMADOCIAN. J.Hum-7 (A9); 5 crani-

dia.-J.Tum-2 (b); 10 cranidia.-S.Cap-13 (16); 3
cranidia.-S.Vic-1 (J, K); 21 cranidia.-S.Vic-19 (N62);
2 cranidia.

1-8. Parabolinella argentinensis KOBAYASHI.
I, Specimen (no. 1313), Upper Tremadocian
(Triarthrus tetragonalis-Shumardia minutula
zone), loc. J.Ti1-8 (E2), X1.3.-2, Pygid-
ium (no. 4041a), Lower Tremadocian (Kain-
ella meridionalis zone), loc. S.Vic-4, X3.5.

, Cranidium (no. 4322), Lower Tre-
madocian (Parabolina argentina zone), loc. J.
Turn-i, X2.8.-4, Specimen (no. 3909),
Lower Tremadocian (Kainella meridionalis
zone), loc. S.Iru-5 (54), X1.6.-5, Speci-

men (no. 3917), Lower Tremadocian (Kain-
ella meridionalis zone), loc. S.Iru-5 (52),
X3.3.-6, Specimen (no. 3935), Lower
Tremadocian (Kainella meridionalis zone), loc.
S.Iru-5 (54), X3.9. 7, Specimen (no.
4413), Lower Tremadocian (Parabolina argen-
tina zone), loc. S.Cer-1 (PG36), X1.5.-8,
Specimen (no. 1324), Upper Tremadocian
(Triarthrus tetragonalis-Shumardia minutula
zone), loc. J.Ti1-8 (E2), X I.
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FIG. 39. Lower and Upper Tremadocian Olenidae from Jujuy, Salta and Canada.
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PARABOLINELLA COELATIFRONS Harrington

& Leanza, n. sp.

Figure 39,3a-h

Description.—Dorsal exoskeleton of medium size,
elliptical in outline. Cephalon semicircular, width
twice length, slightly convex. Cranidium subtrape-
zoidal, slightly more than twice as wide as long.
Glabella large, slightly tapering forward, as long as
wide, well defined by deep, slightly convergent axial
furrows, scarcely raised above level of fixigenae,
subtruncate-rounded anteriorly, with 2 pairs of lat-
eral furrows and faint indications of a 3rd (anterior)
pair in some specimens; lateral furrows disconnected
at middle and not reaching axial furrows; anterior
furrows (3p), when present, appearing as very faint
depressions, oblique backward-inward; median (2p)
furrows well marked, oblique; preoccipital (1p)
furrows stronger, longer, more oblique, slightly sig-
moidal, bifurcated distally, some specimens with
pair of very short, faint depressions close to the
axial furrows between preoccipital and occipital
furrows; occipital furrow well marked, evenly
curved backward; occipital ring wide, trisegmented
longitudinally, with crescentic mesial portion and
triangular lateral areas, bearing tiny, rounded
mesial tubercle close to posterior margin. Pre-
glabellar field wide, plane, crossed by fine
radiating striae; anterior border narrow; anterior
border furrow wtih row of tiny pits, visible only in
well-preserved specimens; anterior margin almost
straight. Palpebral areas of fixigenae moderately
wide, posterior areas triangular; posterior border
narrower than occipital ring; posterior margin
straight, normal to axis. Eyes of medium size,
located moderately near glabella and closer to an-
terior than to posterior margin; eye ridges short,
oblique, fairly well marked in small specimens but
faint or absent in large individuals. Anterior
branches of facial suture parallel in front of eyes,
curved inward at border furrow, marginal to mid-
line; posterior branches straight, directed obliquely
backward-outward. Librigenae relatively narrow,
with long genal spine practically continuing curva-
ture of lateral margin.

FIG. 40. Plicarolina rca/pta HARRINGTON & LEANZA,

n. sp. Reconstruction based on specimens nos. 1204,
2637, and 2797), X2.1.

Thorax with 15 segments in large specimens;
axis tapering backward, somewhat narrower than
pleurae; rings with small mesial tubercle; pleurae
with proximal fulcrum, oblique furrow, and ex-
tremities ending in short, hooked spines.

Pygidium semielliptical in outline, transversely
elongate, nearly 3 times wider than long; axis taper-
ing backward, with 2 rings and terminal segment
rounded posteriorly; pleural fields with 2 pleurae
well defined by interpleural furrows, obliquely
crossed by stronger pleural furrows, and faint indi-
cations of a 3rd pleura; margin evenly rounded,
entire.

Remarks.—The slightly tapering glabella of the
species just described, as well as its comparatively

Ia,b. Parabolinella triarthroides HARRINGTON, from
the Upper Tremadocian (Notopeltis orthome-
topa zone) of Jujuy (loc. J.Tum-2). 	 la,
Cranidium (paratype, no. 54), X5.1. 	 lb,
Cranidium (holotype, no. 5), X6.5.

2a-e. Parabolinella hecuba (WALcorr), from the
Chushina formation of the Robson Peak Dis-
trict, British Columbia, Canada (loc. 61q).
2a, Cranidium (USNM no. 703396), side view,

Cranidium (USNM no. 70339b),
dorsal view, X5.2.-2c, Cranidium (holo-
type, USNM no. 70339a), dorsal view, X4.2.

2d, Same, oblique view, X3.3.-2e,
Same, side view, X3.3.

3a-h. Parabolinella coelatifrons HARRINGTON &

LEANZA, n. sp., from the Lower Tremadocian
(Parabolina argentina zone) of Salta.-3a,
Cranidium (no. 1200), loc. S.Iru-3, X4.6.—
3b, Specimen (no. 2761), loc. S.Ora-2, X1.9.
—3c, Cranidium (no. 2647), loc. S.Ora-6,
X 2.3.-3d. Pygidium (paratype, no. 1188),
loc. S.Iru-3, X1.9.-3e, Specimen (no.
1194), plasticine squeeze, loc. S.Iru-3, X3.2.

31, Cranidium (paratype, no. 1192), loc.
S.Iru-3, X4.2. 3g, Cranidium (no. 2644),
loc. S.Ora-6, X3.3.-3h, Holotype ( no.
1195), loc. S.Iru-3, X3.3.
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FIG. 4 1. Lower Tremadocian Olenidae from Salta and La Rioja.
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faint glabellar segmentation, approach certain forms
of Parabolina SALTER, but the number of thoracic
segments, the entire pygidium, and the bifurcated
character of the preoccipital glabellar furrows sug-
gest a closer relation to Parabolinella BROGGER. P.
coclatifrons resembles P. laticauda WESTERGÂRD
(1922, p. 139, pl. 8, fig. 1-7) from the Upper
Cambrian of Sweden but differs in having bifurcated
preoccipital furrows, almost obsolete anterior lat-
eral glabellar furrows, stronger genal spines, and
better-marked pleural fulcra. The Argentine form
is obviously very close to the Scandinavian species.
The thorax of P. laticauda, however, is unknown
and it is difficult to ascertain whether the generic
placement of WESTERG/IRD'S species is Correct, for
its nonbifurcated, simple, straight preoccipital fur-
rows suggest that it could belong in Parabolina.

Types.—Holotype, no. 1195; paratypes, nos. 1188, 1192.
Orcurrence.—LOWER TREMADOCIAN. S.Cer-2 (2); 1 nearly

complete specimen.—S.Iru-3 (C); 5 complete specimens,
20 cranidia.—S.Ora-2; 1 complete specimen.—S.Ora-6; 6
nearly complete specimens.

Genus PLICATOLINA Shaw, 1951
PLICATOLINA SCALPTA Harrington & Leanza,

n. sp.
Figure 40; 41,1-9

Olenus? Sp. HARRINGTON, 1938, p. 192, pl. 6, fig. 12.
Parabolina pheidolopyge HARRINGTON & LE AN RA (non HAR-

RINGTON) , 1943, p. 348, pl. 2, fig. 9-10.
Plicatohna phridolopyge SHAW, 1951, p. 102.

Description.—Dorsal exoskeleton oval in outline.
Cephalon subcircular, twice as wide as long, scarcely
convex. Cranidium subtrapezoidal, almost twice as
wide as long. Glabella large, little raised above level
of fixigenae, well defined by deep, subparallel,
slightly curved axial furrows, little longer than wide,
subtruncate-rounded anteriorly, strongly segmented
with 4 pairs of deep lateral furrows and intercalary
posterior pair of faint depressions; all lateral fur-
rows, excepting those of 2nd pair, reach axial fur-
rows which are slightly undulating; anterior ((p)
furrows thin, straight, short, almost normal to axis,
disconnected at middle; those of 2nd (3p) pair
longer, slightly oblique backward-inward, discon-
nected at middle in some specimens, transglabellar
in others; furrows of 3rd (2p) pair longer and more
oblique, slightly curved backward at inner ex-
tremities, disconnected at middle in some speci-
mens, transglabellar in others; furrows of 4th (pre-
occipital) pair even longer but normally less marked,
more oblique and curved, connected across glabella
by straight mesial portion normal to axis, less im-

pressed than lateral parts; intercalary depressions
between preoccipital and occipital furrows seen in
a few specimens, short, ill defined, normal to axis;
occipital furrow deep, slightly curved frontward
at middle and somewhat oblique laterally; occi-
pital ring wide, trisegmented longitudinally with
crescentic mesial portion and triangular lateral
areas, bearing well-marked mesial tubercle. Pre-
glabellar field relatively narrow, as wide as
occipital ring, plane; anterior border narrow,
raised, well defined by deep border furrow;
anterior margin evenly curved frontward. Palpebral
areas of fixigenae narrow, posterior areas wide, tri-
angular-rounded; posterior border much narrower
than occipital ring; posterior margin straight, normal
to axis. Eyes small, located close to glabella and
nearer anterior than posterior margin between levels
of 1st and 3rd lateral glabellar furrows; eye ridges
well marked, short, raised, curved. Anterior branches
of facial suture short, divergent, curved outward be-
tween eye and anterior border, marginal to mid-line;
posterior branches oblique, curved frontward-out-
ward. Librigenae narrow, with long genal spine
continuing curvature of lateral margin. Surface of
cephalon, excepting glabella, with fine, raised,
irregular, anastomosing striae, obscurely radiating
from eyes on librigenae.

Thorax long and narrow, tapering backward, with
21 segments; axis conical, wide, about 0.4 of total
thorax width; rings with large mesial tubercle;
pleurae with little-marked submedian fulcrum,
oblique furrow and extremities ending in narrow,
hooklike spines mainly formed by extension of the
anterior pleural band.

Pyg:dium semielliptical in outline, transversely
elongate, more than twice as wide as long; axis
short, tapering backward, with 2 rings and short
terminal segment rounded pos:eriorly; pleural fields
with 2 well-marked pleurae and faint indications
of a 3rd, defined by thin interpleural furrows and
obliquely crossed by strong pleural furrows; margin
evenly curved, entire.

Remarks.—In 1943 the writers described 2 crani-
dia, one from Salitre, Bolivia, and the other from
Rio Volcancito, La Rioja, assigning them to Para-
bolina pheidolopygc, a species proposed in 1938 by
the senior author on a single pygidium from the
2nd locality. In 1951 Stinw proposed the genus
Plicatolina, with P. SHAW as type species,
and referred the cranidia assigned to Parabolina

1-9. Plicatohna scalpta HARRINGTON & LEANZA, n.
sp., from the Parabolina argentina zone.—/,
Paratype (no. 2797), loc. S.Ora-6, X2.1. 
2, Cranidium (paratype, no. 2765), plasticine
squeeze, loc. S.Ora-2, X6.5.-3, Cranidium
(no. 1205), plasticine squeeze, loc. S.Iru-3,
X4.8.-4, Cranidium (no. 1206), loc. S.

Iru-3, X5.7 5, Cranidium (no. 2468),
loc. LR-2, X4.8.-6, Holotype (no. 2637),
Inc. S.Ora-6, X4.-7. Specimen (no. 1204),
loc. S.Iru-3, X6.7.-8, Paratype (no. 2641),
loc. S.Ora-6, X4.9.-9, Paratype (no. 2797),
enlargement of posterior part showing detail
of pygidium, loc. S.Ora-6, X4.1.
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FIG. 42. Lower and Upper Tremadocian Olenidae from Salta, Jujuy and Norway.
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pheidolopyge to his new genus, stating (SHAW, 1951,
p. 103) that "the reference of this species to Plica-
tolina is based on the cranidium and if it turned out
that the cranidium and pygidium do not correspond
to a single species, the cranidium should remain in
Plicatolina." The new material at hand proves that
SHAW'S doubts were justified and that the assign-
ment made by the writers in 1943 was wrong. The
new specimens show that the cranidia illustrated
in 1943 (which are rather distorted) belong to a
new species with 21 thoracic segments and short,
spineless pygidium very different from that of
Parabolina pheidolopyge.

Plicatolina scalpta is remarkably similar to the
type species, P. kindlei, as described and figured by
SHAW (1951, o. 103, pl. 22, fig. 11-16) from the
Tremadocian of Vermont. The cranidia are so alike
that it is difficult to find differences of specific
value. The thoraces, however, are easily distin-
guished, that of the Argentine form having narrower
axis and longer, more slender and hooklike pleural
spines. As regards the pygidium, it is highly prob-
able that the one assigned by SHAW to Parabolinella
hecuba (WALcorr) (=Parabolinella triarthroides
SHAW, non HARRINGTON ) (1951, pl. 22, fig. 10)
truly belongs to Plicatolina kindlei. SHAW stated
(ibid., p. 103) that "the course of the pleural fur-
rows makes it impossible that the pygidium as-
signed to P. triarthroides belongs to Plicatolina
kindle:," but his excellent illustration of the pygi-
dium does not confirm this assertion; on the con-
trary, the pleural furrows directed obliquely back-
ward and outward from the anterolateral extremi-
ties of the rings, are closely comparable to the
pleural furrows of the last thoracic segments. The
pygidium of P. scalpta is very similar to that figured
by SHAW, differing only in being less transversely
elongated and in having a relatively wider axis.
The number of segments and type of segmentation
are identical.

Types.-Holotype, no. 2637; paratypes, nos. 2641, 2765,
2797.

Occurrence.-LowER TREMADOCIAN. .Ti1 - 1; 1 thorax, 1
pygidium.-1.1- 11-2; 3 thoracic fragments, 1 pygidium.-
LR-I; I cranidium.-S.Iru-3 (C); 8 fragmentary specimens.
-S.Ora-2; 2 eranidia.-S.Ora-6; 5 cranidia.-S.Vic-18
(V06); I cranidium, 1 pygidium.

Genus TRIARTHRUS Green, 1832

TR1ARTHRUS TETRAGONALIS (Harrington),
1938

Figure 42,1-6, ?7-8

?Parabalinella limitis BROGGER (partim), 1882, p. 102, pl. 3,
fig. 4 (non fig. 2a,b).-SrottmEst, 1920, p. 9, pl. 1, fig.
7-8.

Parabolinella tetragonalis HARRINGTON, 1938, p. 196, pl. 7,
fig. 3-4.

Description.-Dorsal exoskeleton small, elliptical
in outline. Cephalon sub-semielliptical. Cranidium
large, subtrapezoidal, wider than long, little con-
vex. Glabella quadrate, about as wide as long or
slightly longer than wide, little convex, scarcely
raised above level of fixigenae, well defined by
wide, moderately deep, parallel axial furrows,
which, in some specimens, may be slightly diver-
gent or somewhat curved outward; preglabellar fur-
row sinuous, slightly curved backward mesially;
surface of glabella with 2 pairs of lateral furrows
oblique backward-inward, disconnected at middle
and normally not reaching axial furrows; anterior
(2p) furrows straight or very slightly curved out-
ward-frontward; preoccipital (1p) furrows more
curved and, in some specimens, slightly sinuous; in
many cranidia a pair of very short, slitlike depres-
sions in front of anterior pair of furrows and far
from axial furrows represent last vestiges of an
even more anterior (3p) pair of lateral glabellar
furrows. Occipital furrow deep, straight mesially,
oblique laterally; occipital ring moderately wide,
with small mesial node and faint indication of longi-
tudinal trisegmentation, visible only in a few
specimens. Preglabellar field narrow, 0.13 to 0.18
of cranidium length, plane or very slightly con-
vex; anterior border very narrow, raised, well de-
fined by deep border furrow; anterior margin gently
curved forward. Palpebral areas of fixigenae nar-
row, posterior areas small, triangular; posterior

1-6. Triarthrus tetragonal's (HARRINGTON), from
the Lower and Upper Tremadocian of Salta
and Jujuy.-1, Cranidium (no. 4409), Lower
Tremadocian (Kainella tneridionalis zone), loc.
S.Ros-20, X3.1.-2, Holotype (no. 705),
Upper Tremadocian (Triarthrus tetragonalis-
Shumardia minutula zone), loc. J.Ti1-2, X3.7.
-3, Cranidium (paratype, no. 726), Upper
Tremadocian (Triarthrus tetragonalis-Shumar-
dia minutula zone), loc. J.Ti1-2, X2.7.-4,
Cranidium (no. 809), Upper Tremadocian
(Triarthrus tetragonalis-Shumardia minutula
zone), loc. J.Ti1-2, X5.3.-5, Cranidiutn
(no. 2674), Lower Tremadocian ( ?Kainella
meridionalis zone), loc. S.Ora-3, X4.5.-6,
Cranidium (no. 2677), Lower Tremadocian

(?Kainella meridionalis zone), loc. S.Ora-3,
x3.8.

7-8.	 ?Triarthrus	 tetragonalis	 (1-1AmuNcr0N)
t="Parabolinella linzitis" BROGGER, partimb
from beds 3aa. Vaekkero, near Oslo, Norway
(photographs by G. HENNING5M0EN).-7,

Cranidium (Paleont. Mus. Oslo, no. 377), coll.
BROGGER, 1879, X4.3.-8, Cranidium
(Paleont. Mus. Oslo, no. 396), C011. STORMER,

1919, X3.7.
9-12 . Triarthrus shinetonensis RAW, from the Lower

Tremadocian (Parabolina argentina zone) of
Salta.-9, Specimen (no. 4561), loc. S.Cer-1
(PG38), X3.-10, Specimen (no. 4460),
loc. S.Cer-1 (PG38), X3.2. 11, Specimen
(no. 4559), loc. S.Ros-4, X3.7.-12, Speci-
men (no. 4417), loc. S.Cer-1 (PG38), X7.8.
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border much narrower than occipital ring; posterior
margin straight, normal to axis. Eyes relatively
small, located close to glabella and nearer anterior
than posterior margin; palpebral lobes narrow, mod-
erately long, extending from mid-level of frontal
glabellar lobe to just in front of distal extremities
of preoccipital furrows; palpebral index resulting
from dividing length of palpebral lobe by total
length of cranidium, about 0.23 on the average;
eye ridges well marked, short, oblique. Anterior
branches of facial suture subparallel between eye and
anterior margin, marginal to mid-line; posterior
branches oblique, straight or slightly curved in-
ward. Librigenae very narrow, with long genal
spine.

Thorax with 14 segments; axis somewhat spindle-
shaped, wider than pleurae, at anterior segment be-
ing slightly wider than half of total thorax width, at
6th segment slightly less than half of this width,
and at last segment about 0.4 of total width; rings
with small mesial node; pleurae with very proximal
fulcrum, oblique furrow and subtruncate extremi-
ties, ending in very short spines.

Pygidium small, semielliptical in outline, trans-
versely elongated; axis tapering backward, with 3
rings and short terminal segment rounded posterior-
ly; pleural fields with 2 well-marked pleurae and
faint indications of a 3rd, obliquely crossed by
pleural furrows; margin evenly rounded, entire.

Remarks.—In 1938 the senior author described
some cranidia from the Quebradas de Rupasca and
Huasamayo, Jujuy, under the name Parabolinella
tetragonalis HARRINGTON (1938, p. 196, pl. 7, fig.
3-4). Some years later he was able to obtain
STORMER'S (1920, pl. 1, fig. 7-8) paper on the
Vaekker0 fossils in which one cranidium, 2 libri-

genae, and one pygidium were described and fig-
ured under the name Parabolinella BROGGER.

The similarity between the Vaekker0 cranidium and
those from Jujuy was so striking that the possi-
bility arose that they belonged to a single species.
This led to inquiry about reasons for previous
neglect in comparing P. tetragonalis with P. limitis,
which is the type species of Parabolinella BROGGER,

1882, by KOBAYASHI ' S (1935) subsequent designa-
tion. Upon restudying BROGGER ' S 1882 monograph
the reason was evident: P. as originally
described, is a composite .species, for one of the 2
cranidia figured by BROGGER (1882, pl. 3, fig. 4)

clearly belongs to a "normal" Parabolinella of P.

triarthra-williamsoni-argentinensis type but the other
(ibid., pl. 3, fig. 4) is obviously very different, ap-
proaching the P. tetragonalis type and the Vaekker0

cranidium figured by STORMER.

With the purpose of clearing up this point,
which involved the validity of the genus Para-

bolinella, the problem was submitted to Dr. GUNNAR
HENNINGSNIOEN, who at the writers' request, kindly
re-examined BROGGER 'S and STORMER ' S materials,

kept in collections of the Paleontologiska Museum

of Oslo. HENNINGSMOEN concurred with the writers
and, With HENNINGSMOEN'S approval, the cranidium
figured by BROGGER (1882), in pl. 3, fig. 2, was
designated lectotype of Parabolinella limitis (HAR-
RINGTON & LEANZA, 1952, p. 192).

The cranidium illustrated by BROGGER (1882) in
pl. 3, fig. 4 must be excluded from Parabolinella
limitis. This is very similar to cranidia of the
Argentine species and HENNINGSMOEN, while ac-
cepting the possibility that the 2 forms are con-
specific, suggested that both belong in the genus
Triarthrus GREEN. The discovery of several nearly
complete specimens of "P." tetragonalis, made sub-
sequent to HENNINGSMOEN'S suggestion, has amply
confirmed his views. The thorax of the Argentine
species is characterized by a wide, spindle-shaped
axis and very proximal pleural fulcra. These features
agree well with those of the type species of Triarth-
rus, T. beck: GREEN, which, however, has 16
thoracic segments instead of 14. The number of
thoracic segments seems to have no generic value,
since such typical species as T. canadensis and T.
spinosus have only 13 (PARKS, 1921, pl. 1, fig. 2, 8).
The character of the genal angle is also only of
specific importance; T. beck: has rounded angles,
whereas both T. canadensis and T. spinosus, like
the Argentine species, have long genal spines.

The cranidium figured by BROGGER (1882) in pl.
3, fig. 4 seems to be lost, but HENNINGSMOEN has
obtained photographs of a similar cranidium col-
lected by BROGGER in 1872 from the same locality
and horizon. The photograph is here reproduced
by his courtesy (fig. 41,7), with another (fig. 41,8)

of a similar cranidium collected h -TORMER in 1919

from the same beds (3aa) and locality. These 2

cranidia illustrate, according to HENNINGSMOEN, the
extremities of variation of "Parabolinella limitis"
(in the sense of BROGGER'S pl. 3, fig. 4) in Norway.
It is evident that these variations agree remarkably
well with those observed in a large series of Triarth-
rus tetragonalis from Argentina. The similarities
between the Norwegian and Argentine cranidia are
so striking that it is hard to realize that they come
from such distant regions. The "palpebral index,"
which seems one of the most distinctive cephalic
features of the different species of Triarthrus, is
practically the same-0.23 in the Argentine speci-
mens and 0.23 to 0.26 in the Norwegian. More-
over, the new Argentine material shows that the
librigenae are practically identical to those figured
by STORMER from Vaekkero, both having long
genal spines. The pygidia are also very similar, the
only difference noted, of doubtful importance, being
the number of axial rings, 3 in the Argentine and
4 in the Norwegian specimens. In spite of these
striking similarities the writers agree with HEN-
NINGSMOEN that it is not yet possible to ascertain
beyond all doubts the specific identity of "Para-
bolinella limitis" with Triarthrus tetragonalis, as
the thorax of the Norwegian form is not known.
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Triarthrus tetragonalis is also very similar to T.
shinetonensis RAW, as described and figured by
LAKE (1913, p. 70, pl. 7, fig. 13-16) from the
Tremadocian of Great Britain. The British species,
however, has a "palpebral index" of 0.32-0.33, a
wider thorax, narrower and more tapering thoracic
axis, long mesial spine on the 12th thoracic ring
and only 2 rings in the pygidial axis.

Types.—Holotype, no. 705; paratypc, no. 726.

Occurrences—LOWER TREMADOCIAN. J.Hum•6 (A8); 2 crani-
dia.—J.Ti1-1; 2 fragmentary specimens.—J.Ti1-2; II
cranidias—J.Ti1-7 (C3); 2 cranidias—J.Ti1-8 (E2); 2
cranidias—J.Ti1-13 (KI); 5 cranidia.—S.Cap-2 (5); 3
fragmentary specimens.—S.Iru-5 (54); 1 cranidium.—
S.Ora-3; 3 cranidias—S.Ros-12 (M3, M4, P17); 7 frag-
mentary specimens, 2 cranidia.—S.Ros-20 (G); 1 thorax
with pygidium.

TR1ARTHRUS RECT1FRONS Harrington, 1938
Figure 43,2a-g

Triarthrus angelini var. recuirons 1-IniukiNcroN, 1938, p. 209,
pl. 8, fig. 17, 19-21.

Peltura? sp. HARRINGTON, 1938, P. 215, pl. 8, fig. 17.

Description.—Cranidium small, subtrapezoidal in
outline, very convex. Glabella large, strongly raised
above level of fixigenae, well defined by slightly
curved axial furrows, subquadrate in outline, with
tendency to anterior expansion, slightly longer than
wide, subtruncatecl-rounded anteriorly, with 3 pairs
of lateral furrows; anterior furrows (3p) as very
short and faint depressions located far from axial
furrows; median furrows (2p) well marked, oblique
backward-inward, slightly curved frontward, dis-
connected at middle but touching axial furrows;
preoccipital furrows similar to median but a little
less oblique; occipital furrow deep, curved front-
ward mesially and oblique frontward-outward lat-
erally; occipital ring wide, thickened at middle,
with small mesial tubercle.

Preglabellar field much narrower than occipital
ring; anterior border narrower than preglabellar
field, raised; anterior border furrow with row of
tiny pits; anterior margin very gently curved front-
ward. Palpebral areas of fixigenae narrow, posterior
areas narrow, triangular; posterior border much
narrower than occipital ring; posterior margin
gently curved frontward-outward. Eyes small, lo-
cated close to glabella and nearer posterior than
anterior margin; palpebral lobes narrow, relatively
long, extending from level of 1st pair of lateral
furrows to level of mid-distance between 2nd and
3rd pairs of furrows; palpebral index 0.24-0.25.
Anterior branches of facial suture convergent in
front of eyes, marginal to mid-line; posterior
branches slightly curved outward. Librigenae nar-
row, with rounded genal angle.

Thorax with at least 13 segments; axis tapering
backward, slightly wider than pleurae; rings with
elongated mesial tubercle prolonged into short spine;
pleurae with very proximal fulcrum and oblique
furrows.

Associated pygidia setnielliptical in outline, nearly
4 times wider than long; axis tapering backward,

short, with 2 rings and terminal segment rounded
posteriorly; pleural fields with 2 well-marked
pleurae and faint indications of a 3rd, defined by
faint interpleural furrows and obliquely crossed by
stronger pleural furrows; margin uniformly rounded,
entire.

Rernat*.—Triarthrus rectifrons was originally de-
scribed by the senior author as a variety of T. angel -
m i  but its distinctive features seem to
have more than varietal importance. As pointed out
by the senior author (HARRINGTON, 1938, p.211), T.
rectifrons differs from T. angelini, as described and
figured by BROGGER (1882, p. 140, pl. 3, fig. 1), in
having the preglabellar furrow evenly curved front-
ward, a more globose glabella, wider posterior areas
of fixigenae, more oblique posterior margin, and
row of tiny pits along anterior border furrow. More-
over, DE. HENNINGSMOEN has informed the writers
(personal communication) that the librigena illus-
trated by BROGGER in 1882 (pl. 3, fig. 1) has the
genal angles produced into spines and not rounded,
as appears from the figure.

Types.—Holotype, no. la; paratypek, nos. lb, 167.
Occurrence.—UPPER TREM000C1AN. J.Ti1-22 (G10); 3 crani-

dia.—IsTum-2; 20 cranidia, 1 librigena, 3 pygidia.—
J.Tum-8 (15); 1 cranidium.—S.Ros-6; 2 cranidia, 1 thoracic
fragments—S.Vic-1 (J, K); I fragmentary specimen, 50
cranidia.—S.Vic-19 (N51, P3); 2 cranidia.

TR1ARTHRUS SHINETONENSIS Raw, 1908
Figure 42,9-12

Triarrhrus shineronensis Rnw, 1908, p. 512.—LAKE, 1913,
p. 70, pl. 7, fig. 13-16.

Description.—Cranidium subtrapezoidal in out-
line, slightly convex. Glabella large, little-raised
above level of fixigenae, well defined by deep,
straight divergent axial furrows, expanded front-
ward, wider than long, subtruncate-rounded an-
teriorly, with 2 pairs of lateral furrows which do
not reach axial furrows; lateral furrows disconnected
at middle, oblique backward-inward, slightly curved
frontward. Occipital furrow somewhat curved for-
ward mesially, oblique forward-outward laterally;
occipital ring wide, with small mesial tubercle and
faint indication of longitudinal trisegmentation.
Preglabellar field as wide as occipital ring or slightly
narrower; anterior border narrow, raised; anterior
margin gently angulate mesially. Fixigenae with
narrow palpebral areas and triangular posterior
areas; posterior border narrower than occipital ring;
posterior margin straight, normal to axis. Eyes
large, located close to glabella and nearer anterior
than posterior margin; palpebral lobe narrow and
long, extending from level of anterolateral angles
of glabella to opposite distal extremities of pre-
occipital furrows; palpebral index 0.33; eye ridges
short, oblique. Anterior branches of facial suture
subparallel in front of eyes, marginal to mid-line;
posterior branches oblique, nearly straight. Librigenae
with long genal spine making slight inflection with
curvature of lateral margin.

Thorax with 14 segments; axis tapering backward,
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FIG. 43. Upper Tremadocian and Arenigian Olenidae from Salta and Jujuy.
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much wider than pleural regions; rings bearing
faint, small, rounded mesial node; 12th ring with
long mesial spine; pleurae with very proximal ful-.
crum, oblique furrow and truncated extremities.

Pygidium semielliptical in outline, transversely
elongated; axis with 2 rings and short terminal seg-
ment rounded posteriorly; pleural fields with 2
well-marked pleurae crossed by oblique, strong
pleural furrows; margin evenly rounded, entire.

Remarks.—The specimens just described agree
even in minute details with Triarthrus shinetonensis
RAW as described and figured by LAKE (1913, p. 70,
pl. 7, fig. 13-16) from the Shineton shales of
Shropshire. Like the British specimens, those from
Argentina are characterized by an anteriorly ex-
panded glabella with 2 pairs of subequal lateral
furrows, slightly abrupt genal spines, tapering axis
of thorax, 12th thoracic ring with long mesial spine
and small pygidium with only 2 axial rings. More-
over, the size and position of the eyes are identical,
as well as the palpebral index. In the Argentine
specimens the index is 0.33, while in the only
specimen with well-preserved eyes figured by LAKE
(1913, pl. 7, fig. 13), it is 0.32. It should be men-
tioned that in nearly all the Argentine specimens the
macrospine of the 12th thoracic ring is broken, but
its base can be plainly seen in most specimens.

Occurrencr.—LowEa TIE MADOC IAN . S .Cer-1 (PG36-PG38);
II fragmentary specimens.—S.Ros.4 (6); 3 fragmentary
specimens.

TRIARTHRUS PARCHAENSIS Harrington &
Leanza, n. sp.

Figures 43,Iu-h; 44.1a-c

Description.—Dorsal exoskeleton small, elliptical
in outline. Cephalon semicircular, twice as wide as
long, slightly convex. Cranidium subtrapezoidal in
outline, wider than long, scarcely convex. Glabella
little raised above level of fixigenae, well defined
by slightly divergent axial furrows normally gently
curved outward, quadrate in outline, truncate-
rounded anteriorly and slightly inflected mesially in
most specimens, posterior part bearing 2 pairs of
well-marked furrows, anterior part smooth or
short furrows; preoccipital and 2p furrows deep,
simple, disconnected at middle, oblique backward-

inward, curved frontward with noticeable break in
curvature about their mid-length; 3p furrows very
short and faint, slitlike, normal to axis, located far
from axial furrows; 4p furrows observed only in
few specimens, even fainter, short, straight, slightly
oblique frontward, located near anterolateral angles
of glabella. Occipital furrow straight or very gently
curved frontward mesially, slightly oblique front-
ward-outward laterally, not reaching axial furrows;
occipital ring wide, with small mesial tubercle,
faintly trisegmented longitudinally in some speci-
mens, with crescentic mesial part and subtriangular
lateral portions. Preglabellar field narrower than
occipital ring, slightly convex; anterior border nar-
rower than field, upraised, well defined by deep
border furrow; anterior margin gently and evenly
curved forward. Fixigenae with very narrow palpe-
bral areas and small, triangular posterior areas;
posterior border narrower than occipital ring; pos-
terior margin straight, normal to axis. Eyes large,
located close to glabella and somewhat nearer an-
terior than posterior margin; palpebral lobes nar-
row and long, extending between level of mid-length
of frontal glabellar lobe (opposite 3p furrows when
present) to mid-distance between preoccipital and
occipital furrows; average palpebral index 0.35; eye
ridges well marked, short, oblique backward and
outward. Anterior branches of facial suture sub-
parallel in front of eyes, short, slightly curved out-
ward to anterior margin, marginal to mid-line;
posterior branches oblique, nearly straight. Libri-
genae very narrow, with curved genal spine ex-
tending back to level of 3rd thoracic segment, mak-
ing slight inflection at junction with lateral margin.

Thorax with 14 segments; axis tapering backward
to slightly spindle-shaped, much wider than pleurae;
rings with well-marked mesial tubercle, elongated
in some specimens; pleurae with very proximal
fulcrum, oblique furrow and extremities subtrun-
cate, ending in very short spines.

Pygidium small, semielliptical in outline, trans-
versely elongated; axis tapering backward, with 2
narrow rings and short terminal segment rounded
posteriorly, pleural fields with 2 well-marked pleurae

la-h. Triarthrus parchaensis HARRINGTON & LEANZA,
n. sp., from the Arenigian (Ogygiocaris araio-
rhachis zone) of Salta. la, Cranidium (para-
type, no. 4489), loc. S.Ros-18 (P30a), X5.5.

lb, Cranidium (no. 4496), loc. S.Ros-18
(P30a), Cranidium (no. 4497),
loc. S.Ros-18 (P30a), X5.6.-1d, Specimen
(no. 5057), loc. S.Ros-15 (N29), X3.8.—le,
Specimen (no. 4488), loc. S.Ros-18 (P35),
X3.4.-1/, Several incomplete specimens
(no. 5050), loc. S.Ros-17 (152), X3.—lg,
Cranidium (paratype, no. 4494), loc. S.Ros-15
(N29), X4.5.-1h, Specimen (no. 4492),

S.Ros-12 (P19), X3.

2a-g. Triarthrus rectifrons HARRINGTON, from the
Upper Tremadocian (Notopeltis orthometopa
zone) of Jujuy and Salta.-2a, Cranidium
(no. 8), Inc. J.Tum-2, X 5.7.-26, Cranidium
(paratype, no. 167), plasticine squeeze, loc.
J.Tum-2, X7.1.-2c, Pygidium and frag-
mentary cranidium (no. 8), Inc. J.Tum-2,
X7.6.-2d, Cranidium (paratype, no. lb),
Inc. J.Tum-2, X6.-2e, Cranidium (hobo-
type, no. la), Inc. J.Tum-2,
Pygidium (paratype, no. lb), Inc. J.Tum-2,
X7-6.-2g, Specimen (no. 1689), loc. S.
Ros-6, X4.9.
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Fin. 44. Upper Tremadocian, Arenigian and Caradocian Olenidae from Jujuy, Salta and San Juan.
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oblique, strong pleural furrows; margin evenly
rounded, entire.

Remarks.—The species just described is very sim-
ilar to Triarthrus tetragonalis but certain constant
differences allow distinction when well-preserved
specimens are at hand. The most important differ-
ences are found in the size and location of the
eyes. In T. parchensis the palpebral lobes are much
longer than in T. tetragonalis, their respective
palpebral indices (obtained by dividing length of
the palpebral lobe by total length of the cranidium)
being 0.35 and 0.23. In the first-named species the
center of the palpebral lobe is located somewhat
nearer the posterior than the anterior margin, while
the reverse is true in T. tetragonalis. Lastly, in T.
parchaensis the posterior extremities of the palpe-
bral lobes extend back to the mid-level of the pre-
occipital lateral glabellar lobe, while in T. tetra-
gonalts they end just in front of the outer extremi-
ties of the preoccipital furrows. Additional differ-
ences are noted in the glabellar segmentation, pre-
glabellar field and pygidium. The 2 posterior pairs
of lateral glabellar furrows are more curved in T.
parchaensis than in T. tetragonalis and the anterior
half of the glabella may bear faint indications of 1
or even 2 pairs of short slitlike furrows. The pre-
glabellar field is narrower in T. parchaensis and
the pygidium of this species has only 2 axial rings,
as opposed to 3 in T. tetragonalis. These differences,
coupled with the fact that T. parchaensis is known
exclusively from Arenigian beds while T. tetra-
gonalis occurs only in Tremadocian strata, lead the
writers to regard these closely related forms as
specifically different.

Types.—Holotypc, no. 5055; paratypcs, nos. 4489, 4494.
Oceurrence.—AlENIGIAN. S.Ros-12 (PI9); 15 fragmentary

specimens.—S.Ros-14 (NI6-N21); 24 fragmentary specimens,
32 cranidia.—S.Ros-15 (N23. N27-N29); 20 fragmentary
specimens, 13 cranidia.—S.Ros-I6 (P20, P24, 152); 13
fragmentary specimens.—S.Ros-18 (P27a, P29-P37); 9 nearly
complete specimens, 43 fragmentary specimens, 28 cranidia.

Genus PORTERFIELDIA Cooper, 1953
PORTERFIELDIA JACHALENSIS Harrington &

Leanza, n. sp.
Figure 44,2a-c

Description.—Cephalon semielliptical, less than
twice as wide as long, flat with ?marginal suture.
Glabella very large, rounded-subquadrate, wider

than long, very slightly raised above level of genae,
well defined by deep, narrow axial furrows slightly
divergent frontward and curved outward, sub-
truncate-rounded anteriorly, with 3 pairs of lateral
furrows; anterior (3p) furrows very short, slitlike,
straight, normal to axis, located far from axial fur-
rows; median (2p) and preoccipital furrows long,
oblique backward-inward, curved frontward, dis-
connected at middle, reaching axial furrows. Occi-
pital furrow very gently curved backward, with
oblique distal extremities; occipital ring wide, with
elongated mesial tubercle and faint longitudinal
trisegmentation. Preglabellar field absent; anterior
border very narrow, separated from glabella by
anterior border furrow; anterior margin evenly
curved forward. Genae narrow, rounded-subtri-
angular; genal angle subrectangular, without spine;
posterior border much narrower than occipital ring;
posterior margin straight, almost normal to axis.
Eyes absent.

Thorax long and narrow, with ? 1 1 segments;
axis much wider than pleurae, tapering backward;
rings with elongated mesial tubercle; pleurae with
very proximal fulcrum, oblique furrow and ex-
tremities subtruncated.

Pygidium large, multisegmented, very poorly pre-
served in the 2 specimens at hand.

Remarks.—Porterfieldia jachalensis differs from
the type species, P. caecigena ( RAYMOND), as de-
scribed and figured by COOPER (1953, p. 8, pl. 2,
fig. 7-10; pl. 19, fig. 4) from the Lower Champlain-
ian of the Appalachian Valley, in having a pair of
short anterior (3p) lateral glabellar furrows, larger
and more rounded glabella and narrower genae
lacking the diagonal furrow crossing the antero-
lateral areas. This is the 2nd known species of this
peculiar blind olenid and, like the type species, it
occurs associated with Nemagraptus gracilis.

Types.—Holotypc, no. 4336a; paratypc, no. 4336b.
Occurrence.—CARADOCIAN. S1-11; 2 nearly complete speci-

mens, with badly defaced pygidia.

Subfamily ?LEPTOPLASTINAE Angelin,
1854

Genus MEKYNOPHRYS Harrington, 1938
Diagnosis.—?Leptoplastinae with very

small cranidium; glabella elongate, parallel-

la-e. Triarthrus parchaensis HARRINGTON & LEANZA,
n. sp., from the Arenigian (Ogygiocaris araio-
rhachis zone) of Salta (see also Fig. 43,1a-h).

la, Specimen (no. 4491), loc. S.Ros-18
(P30a), X3.2.—Ib. Specimen (no. 4495),
loc. S.Ros-18 (P36), X4.4.—lc, Holotype
(no. 5055), plasticine squeeze, loc. S.Ros-14
(21), X4.—Id, Specimen (no. 5053), loc.
S.Ros-14 (N20), X3.2.—le, Specimen (no.
5062), loc. S.Ros-18 (P35), X3.6.

2a-c. Porterfieldia jachalensis HARRINGTON 8c

LEANZA, n. sp., from the Caradocian (Nema-
graptus gracilis zone) of San Juan (loc. SJ-11).

2a, Holotype (no. 4336a), enlargement of
anterior part, X7.-21), Holotype (no.
4336a), X4.-2c, Paratype (no. 43366),
X 4.8.

3. Melunophrys nanna HARRINGTON, from the Up-
per Tremadocian (Notopeltis orthometopa
zone) of Jujuy (loc. J.Tum-2), holotype (no.
32), X8.5.
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sided, with 3 pairs of lateral furrows; occi-
pital ring strongly bent backward; preglabel-
lar field and anterior border very narrow;
fixigenae narrow, with wide posterior areas;
eyes moderately large, submedian, very close
to glabella; eye ridges short, faint, oblique
frontward; librigenae with long, abrupt
spine.

Type species.—Mekynophrys nanna HAR-
RINGTON, 1938.

Remarks.—Mekynophrys was originally
compared by the senior author (HARKING-
TON, 1938, p. 208) with Leptoplastus
GELIN and Ctenopyge LINNARSSON. It re-
sembles Leptoplastus in the narrow preglab-
ellar field, anterior margin, location of eyes,
eye ridges and posterior areas of fixigenae,
while it approaches Ctenopyge in the elon-
gate glabella with deeply impressed pre-
occipital furrows and fainter anterior lateral
furrows. Mekynophrys is still known only
by a few cranidia and a single associated
librigena belonging to the type species. Its
reference to the Leptoplastinae must still be
regarded as provisional.

MEKYNOPHRYS NANNA Harrington, 1938

Figure 44,3

Mekynophrys nanna 1-1AaaiNcrore, 1938, p. 207, pl. 5, fig. 7,
16-18.

Description.—Cranidium very small, subtrape-

zoidal in outline, longitudinally elongate. Glabella

long and narrow, very convex both longitudinally

and transversely, raised above level of fixigenae,

nearly twice as long as wide, parallel-sided, rounded

anteriorly, with 3 pairs of lateral furrows discon-

nected at middle; anterior (3p) furrows faint,

straight, oblique frontward-inward; median (2p)

furrows faint, located at mid-length of glabella,

straight, normal to axis; preoccipital furrows deeply

impressed, oblique and curved backward at inner

extremities. Occipital futrow shallow and strongly

curved backward mesially, deep and oblique front-

ward laterally; occipital ring narrow, bent back-

ward at middle. Preglabellar field very narrow;

anterior border very nairow, upraised; border fur-

row slightly curved backward mcsially; anterior

margin straight, normal to axis. Fixigenae very

narrow, with wide, triangular posterior areas; pos-

terior border narrower than occipital rings; pos-

terior margin straight, normal to axis; palpebral

lobes moderately large, located very close to glabella,

submedian; eye ridges short and faint, oblique back-

ward. Anterior branches of facial suture subparallel

or very slightly convergent in front of eyes, cutting

border for short distance and marginal to mid-line;

posterior branches very oblique outward. Associated

librigena with long genal spine abruptly springing

from margin. Thorax and pygidium unknown.

Types.—Holotype, no. 32.

Occurrence.—UPPER TREMADOCIAN. J.Tum-2 (b); 7 craniclia,
1 librigena.

Family HYPERMECASPIDIDAE
Harrington & Leanza, n. fam.

Subisopygous to micropygous Olenina
with elliptical dorsal exoskeleton; cephalon
semielliptical, transversely elongate, with
rounded or spinose genal angles and opistho-
parian suture; glabella wide, tapering for-
ward, truncate anteriorly, with 5 pairs of
lateral furrows; 3p furrows sigmoidal, 2p
sigmoidal and bifurcated distally; occipital
ring strongly trisegmented longitudinally;
preglabellar field narrow; anterior border
narrow, depressed, not differentiated by bor-
der furrow; eyes large, submedian, close to
glabella; anterior branches of facial suture
convergent forward.

Thorax long, multisegmented, with 19
segments in type genus; pleurae spinose,
with proximal fulcrum and oblique furrow.

Pygidium large to moderately small, el-
liptical in outline, with tapering axis nor-
mally prolonged in postaxis ridge; segmenta-
tion strong to obsolete; axis with 5 or 8 rings
to nearly smooth; pleural furrows curved;
border ill- or nondifferentiated; margin en-
tire.

Remarks.—The genus Hypermecaspis, n.
gen., combines such peculiar characteristics
that the writers have deemed it suitable to
place it in a separate family. Judging by its
cephalic and thoracic features it seems most
closely allied to Parabolinella BROGGER, al-

though its glabellar segmentation is more
complex than in Parabolmella. It differs
from Parabolinella and from all other Oleni-
dae in the nature of the pygidium, which
bears a superficial resemblance to that of
certain Dikelocephalidae, especially Saukia
WALCOTT and Briscoia WALCOTT. Probably
also the genus Tropidopyge HARRINGTON &
KAY belongs in this family; this genus,
known only by the pygidia of the type
species, T. ("Dicellocephalus") broeggeri
(MoBERG & SEGERBERG), and of T. steno-
rhachis HARRINGTON & KAY, from the Tre-
madocian of Sweden and Colombia respec-
tively (HARRINGTON & KAY, 1951, p. 663),
differs from Hypermecaspis in having a
more rounded pygidium with fewer seg-
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ments, shorter ribs without interpleural fur-
rows and wider, slightly more differentiated
border.

The family Hypermecaspididae seems to
have been derived in early Tremadocian
times from the Parabolinella stock of the
Triarthrinae along evolutionary lines lead-
ing to an enlarged pygidium and more com-
plex glabellar segmentation. The range of
the family extends from Lower Tremado-
cian to Llanvirnian, Tropidopyge being
known from the Tremadocian of Sweden
and Colombia while Hypermecaspis is rep-
resented in the Tremadocian of Argentina,
Norway, and Great Britain, Arenigian of
Argentina and Llanvirnian of Bolivia.

Genus HYPERMECASPIS Harrington &
Leanza, n. gen.

Diagnosis. — Hypermecaspididae with
large dorsal exoskeleton, cephalon longer
than pygidium and much shorter than
thorax. Cephalon semielliptical, transversely
elongated; cephalic border flat, wide near
genal angles, progressively narrowing an-
teriorly; genal angles rounded or produced
into short spines. Glabella flat, wide, taper-
ing forward, truncated anteriorly, with 5
pairs of lateral furrows; 3p furrows sig-
moidal, 2p sigmoidal and bifurcated distally.
Anterior branches of facial suture short, con-
vergent in front of eyes, marginal to mid-
line. Eyes large, submedian, close to glabella.

Thorax long, with 19 segments; pleurae
with very proximal fulcrum, oblique fur-
row, and spinose extremities.

Pygidium elliptical in outline, transversely
elongate; axis tapering backward, prolonged
in postaxial ridge, bearing 5 to 7 rings;
pleural fields with 5 to 7 well-marked,
curved pleural furrows and much fainter in-
terpleural grooves; border wide, flat, not
differentiated from pleural fields; margin
evenly rounded, entire.

Type species. — Hypermecaspis inermis
HARRINGTON & LEANZA, II. sp.

Remarks.—The genus Hypermecaspis is
represented, in Argentina, by 3 new species
described on following pages. In addition,
the writers believe that the specimens from
the Llanvirnian of Bolivia described by
BULMAN in 1931 as Saukia? sp., as well as
Parabolinella rugosa BROGGER from the Tre-
madocian of Norway and Wales, should be
referred to this genus.

FIG. 45. Hypermecaspis inermis HARRINGTON &
LEANZA, n. gen., n. sp. Reconstruction (based on

holotype, no. 4377), X16.

"Saukia? sp.," from the Llanvirnian of
Bolivia, is known from an isolated pygid-
ium, a cranidium, and a fragmentary
thorax with attached pygidium (BuLmAN,
1931, p. 90, pl. 10, fig. 14; pl. 11, fig. 4-5).
The thorax shows only 12 segments but it
is evident that the anterior part is missing.
The thoracic axis is wider than that of H.
inermis, and the pygidium is more subcir-
cular in outline and has a relatively longer
axis than that of the type species. BULMAN ' S

specimens have suffered considerable dis-
tortion and the wrinkling of the glabella ob-
scures the details of the segmentation, but,
even so, it is clear that they are very similar
to the Argentine forms. The name Hyper-
rnecaspis bulmani HARRINGTON & LEANZA,
n. sp., is here proposed for "Saukia? sp." as
described and figured by BULMAN ( 1931, p.
90, pl. 10, fig. 14; pl. 11, fig. 4-5) from the
Llanvirnian of Bolivia and the specimen
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FIG. 46. Arenigian Hypermecaspididae from Salta.
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illustrated by BULMAN (1931) in his pl. 11,
fig. 5, is here designated as the holotype.

Parabolinella rugosa BROGGER (1882, p.
104, pl. 3, fig. 3) is known by the holotype
cranidium from the Tremadocian of Vest-
fossen, Norway, and by a somewhat frag-
mentary cranidium from the Tremadocian
of Wales identified by LAKE (1913, p. 67,
pl. 7, fig. 3) as P. rugosa var. The similarities
of both cranidia with those of the Argentine
species of Hypermecaspis are so striking
that it is hardly possible to doubt their gen-
eric identity. The same features which lead
to assignment of P. rugosa in Hyper-
mecaspis—the wide glabella tapering for-
ward, nature of glabellar segmentation, flat
depressed anterior border, and large eyes
located very close to the glabella—sharply
distinguish it from Parabolinella.

Lastly, it should be noted that the glabel-
lar segmentation of Hyperrnecaspis is closer
to that of certain Papyriaspididae (notably
Hedinia WHITEHOUSE, 1939) than to Para-
bolinella. This is believed to be the result of
convergent evolution and the writers do not
derive from this similarity any phylogenetic
implications. Though accepting that the
Middle Cambrian Australian Papyriaspidi-
dae probably arose from the same ptycho-
pariid stock which in Late Cambrian times
gave rise to the Olenidae in the Atlantic
province, the writers are inclined not to re-
gard the Papyriaspididae as a subfamily of
the Olenidae.

HYPERMECASPIS 1NERMIS Harrington & Leanza,
n. sp.

Figures 45; 46, 1 -7; 48,6
Description.—Cephalon subtrapezoidal-semiellip-

tical in outline, somewhat more than 3 times wider
than long. Glabella flat, nearly at same level as
fixigenae, well defined by straight, convergent axial
furrows, slightly wider than long, tapering forward,
truncated anteriorly, bearing 5 pairs of lateral fur-
rows; all furrows disconnected at middle and (ex-
cepting anterior pair) not reaching axial furrows;
anterior (5p) furrows short, straight, slightly oblique
frontward-inward, located a little behind antero-

FIG. 47. Hypermecaspls armata HARRINGTON &

LEANZA, n. gen., n. sp. Reconstruction (based on
holotype, no. 4700), X5.2.

lateral angles of glabella; 4p furrows short, straight,
normal to axis, located far from axial furrows; 3p
furrows deep, well marked, much longer than
anterior furrows, sigmoidal, with short distal por-
tion normal to axis and longer proximal portion
oblique backward and inward and gently curved;
2p furrows deep, long, oblique backward and in-
ward, bifurcated distally, resembling an oblique Y;
preoccipital furrows short, oblique backward and
inward, parallel to posterior branch of bifurcation
of 2p furrows. Occipital furrow narrow, deep,
curved frontward mesially, oblique frontward and
outward laterally, not reaching axial furrows; occi-
pital ring wide, strongly trisegmented longitudinally
with large crescentic mesial portion and smaller,
triangular lateral portions. Preglabellar field very
narrow, anterior border as wide as preglabellar
field, flat, depressed. Fixigenae narrow, with long
narrow posterior area; posterior border narrower
than occipital ring: posterior margin straight, nor-
mal to axis. Eyes large, located very close to

1-7. Hypermeeaspis inermis HARRINGTON & LEANZA,
n. gen., n. sp., from the Ogygiocaris araio-
rhachis zone (see also Fig. 48,6).-1, Speci-
men (no. 4387), loc. S.Ros-8, X1.1.-2,
Paratype (no. 4500), loc. S.Ros-18 (P34),
X1.1.-3, Fragmentary cephalon (paratype,

no. 4499), plasticine squeeze, loc. S.Ros-18
(P34), X1.6.-4, Specimen (no. 4392),
loc. S.Ros-8, X1.2.-5, Holotype (no.
4377), loc. S.Ros-8, X 1.3.-6, Specimen
(no. 4396), loc. S.Ros-8, X1.2.-7, Speci-
men (no. 4391), loc. S.Ros-8, X 1.
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FIG. 48. Lower Tremadocian and Arenigian Hypermecaspididae from Salta.
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glabella and midway between anterior and posterior

margins; palpebral lobe long, extending between

levels of 3p and lp lateral glabellar furrows. Anterior

branches of facial suture short, convergent in front

of eyes, marginal to mid-line; posterior branches

very oblique outward, sharply curved distally, cut-

ting posterior margin near genal angles. Librigenae

wide, with flat border very wide at genal angles,

narrowing frontward; genal angles slightly ad-

vanced, rounded.

Thorax with 19 segments; axis spindle-shaped,

0.3 of total thorax width; pleurae with very proxi-

mal fulcrum, directed slightly obliquely backward

and outward, gently curved distally, crossed by

oblique furrow, ending in short spines.

Pygidium elliptical in outline, twice as wide as

long; axis strongly tapering backward anteriorly

and less so posteriorly, about 1.5 total width of

pygidium, short, with postaxial ridge and 5 or 6

rings which become indistinct posteriorly; pleural

fields with 5 or 6 ribs well defined by curved

pleural furrows which disappear before reaching

margin: each rib bears a faint oblique interpleural

furrow; border wide, not differentiated by border

furrow and confluent with pleural fields; margin

evenly rounded, entire.

Types.—Holotypc, no. 4377; paratypes, nos. 4499, 4500.
Occurrence .—ARENIGIAN. S.Ros-8; 47 fragmentary speci-

mens, some nearly completc.—S.Ros.14 (N17); 3 frag-
mentary specimens.—S.Ros-16 (P20-P22, P24); 11 speci-
mens, some nearly complete.—S.Ros-18 (P34, P36); 2 frag-
mentary specimens.—S.Vic-2; I thorax with attached
pygidium•

HYPERMECASPIS ARMATA Harrington &

Leanza, n. sp.

Flgure 47; 48,3-5

Description.—Cephalon semielliptical in outline,

slightly more than twice as wide as long. Glabella

nearly flat, very slightly raised above level of fixi-

genae, little wider than long, tapering forward,

subtruncated anteriorly with slight backward in-

flection at center of preglabellar furrow, bearing 5

pairs of lateral furrows; glabellar segmentation

closely similar to that of H. inermis. Occipital fur-

row and ring also very similar to those of H. iner-
mis but ring bearing small, pointed mesial node

near occipital furrow. Preglabellar field moderately

wide, slightly convex and somewhat sloping down-

ward; anterior border narrower than preglabellar

field, flat; depressed anterior margin gently curved

forward. Fixigenae narrow with long (tr.) posterior

areas; posterior border somewhat narrower than

occipital ring; posterior margin straight, normal to

axis. Eyes large, located near glabella and midway

between anterior and posterior margins; palpebral

lobes long, extending between levels of 1st and

preoccipital lateral glabellar furrows; eye ridges

short, oblique backward. Anterior branches of facial

suture convergent in front of eyes, marginal to

mid-line; posterior branches very oblique outward,

curved distally, cutting posterior margin nearer

genal angles than occipital ring. Librigenae wide,

with flat border wide at genal angles and narrowed

anteriorly; genal angles produced into short spines

continuing curvature of lateral margin.

Thorax with 19 segments; axis tapering backward,

slightly less than 0.3 of total thorax width; pleurae

with very proximal fulcrum, oblique furrow and

curved extremities ending in short spines.

Pygidium small, subelliptical in outline, twice as

wide as long; axis tapering backward, long, with

short postaxial ridge, 5 rings, and triangular termi-

nal segment; pleural fields with 4 ribs well marked

by deep, curved pleural furrows disappearing be-

fore reaching margin; ribs with very faint traces of

oblique interpleural furrows; border flat, not dif-

ferentiated; margin evenly rounded, entire.

Remars.—Hypermecaspis armada differs from

the type species, H. inermis n. sp., in having genal

spines, a wider preglabellar field, eyes located some-

what less close to the glabella, short eye ridges,

occipital mesial tubercle and a much smaller pygi-

dium with more conical and longer axis and fewer

pleural ribs.

Types.—Holotypc, no. 4700; paratypc, no. 4607.
Occurrence.—ARENIGIAN. S.Ros-18 (P30a); 1 complete

specimen, 2 cranidia.

HYPERMECASPIS INFLECTA Harrington &

Leanza, n. sp.

Figure 48,1-2

Description.—Pygidium large, subelliptical-sub-

trapezoidal in outline, transversely elongated, length

about 0.6 of width, very slightly convex. Axis

tapering backward, 1.4 total width of pygidium,

with 6 or 7 straight, smooth rings becoming less

distinct posteriorly and moderately long terminal

1-2. Hypermecaspis inflecta HARRINGTON & LEANZA,

n. gen., ri. sp., from the Lower Tremadocian
(Kainella meridionalis zone) of Salta (loc.
S.Vic-4).--1, Pygidium (paratype, no.
3998), X 1.7.-2, Pygidium (holotype, no.
4017), X1.5.

3-5. Hypermecaspis armada HARRINGTON & LEANZA,

n. gen., n. sp., from the Arenigian (Ogygio-
caris araiorhachis zone) of Salta.-3, Crani-
dium (no. 4608), plasticine squeeze, loc. S.

Ros-14 (N17), X4.3.-4, Cranidium (para-
type, no. 4607), loc. S.Ros-14 (N17), X5.9.

5, Holotype (no. 4700), loc. S.Ros-18
(P30a), X4.2.

6. Hypermecaspis inermis HARRINGTON & LEANZA,

n. gen., n. sp., from the Arenigian (Ogygio-
caris araiorhachis zone) of Salta (loc. S.Ros-8)
(see also Fig. 46,1-7), specimen (no. 4375),
X1.1.



126	 Ordovician Trilobites of Argentina

segment, acuminate posteriorly and prolonged in
short postaxial ridge. Pleural fields with 7 ribs well
marked by pleural furrows which are straight and
directed obliquely backward-outward along their
proximal portions and abruptly curved backward
distally, disappearing before reaching margin; ribs
crossed by faint, oblique interpleural furrows; bor-
der wide, not differentiated; margin entire.

Remarks.—The pygidia just described are similar
to that of Hypermecaspis inermis, n. sp., but differ
from it in having 7 segments, a longer and less
conical axis, shorter postaxial ridge, ribs strongly
bent at distal extremities, and faintly subtrapezoidal
outline.

Types.—Holotypc, no. 4017; paratype, no. 3998.
Occurrence.—LOWER TREMADOCIAN. S.ViC - 4; 10 pygicha.

Superfamily REMOPLEURIDACEA
Corda, 1847

Family REMOPLEURIDIDAE
Corda, 1847

Subfamily ?REMOPLEURIDINAE Corda,
1847

Genus REMOPLEURIDIOIDES Harring-
ton & Leanza, n. gen.

Diagnosis.—?Remopleuridinae with
smooth glabella and anterior tongue slightly
bent downward; length of tongue about 0.25
of total length of glabella. Anterior border
narrow, depressed. Eyes semicircular in out-
line; palpebral lobes raised, expanded for-
ward. Occipital ring very narrow, curved
backward.

Type species.—Rem opleuridioides pre-
andinus HARRINGTON & LEANZA, H. sp.

Remarks.—This peculiar genus, known
only by the cranidium of the type species, is
characterized by such aberrant features that
its reference to the family Remopleurididae
must be regarded as provisional. Prof.
HARRY B. WHITTINGTON of Harvard Uni-
versity, whom the writers consulted on this
score, sending him photographs of the type
cranidium, was kind enough to suggest
(letter 8 June 1953) that "it might be a
remopleuridid, but the short (sag.) occipital
ring and palpebral rims expanded forwards
are unusual. The cranidium of Ross' Lower
Ordovician genus Rernop/euridiella is about
as near to your form as anything I can think
of at the moment but I do not think yours
is a species of Remopleuridiella, and not
necessarily at all closely related. In short,

FIG. 49. Rernopleuridtoides preandmus HARRINGTON
& LEANZA, n. gen., n. sp. Reconstruction of holotype

cranidium (no. 4552), X8.5.

possibly something new, and doubtfully
remopleuridid." Remopleuridioides resem-
bles Remopleuridiella Ross, as defined by
the type species R. caudalimbata Ross (1951,
p. 86, pl. 20, fig. 1-12; HINTZE, 1951, p. 229,
pl. 5, fig. 10-12), in having a smooth glabella
and anterior border but differs from this
and all other remopleuridids in having a
very narrow occipital ring and anteriorly ex-
panded palpebral lobes.

REMOPLEURIDIOIDES PREANDINUS Harrington
& Leanza, n. sp.

Figure 49; 50,9

Description.—Cranidium small, slightly wider
than long, gently convex. Glabella slightly convex,
wide, smooth, prolonged into anterior tongue gently
sloping downward; tongue about 0.25 of total
length of glabella and about 0.4 of maximum
width of cranidium, semicircular in front; anterior
border narrow, depressed, narrowing down and
disappearing backward at anterior extremities of
palpebral lobes. Occipital ring narrow, slightly
curved backward, well defined by deep occipital
furrow. Palpebral lobes semicircular in outline,
large; palpcbral rims raised, convex, expanded for-
ward.

Type.—Holotype, no. 4552.
Occurrence.—UPPER LLANVIRNIAN. SJ -4 (32a); I cranidium.

Subfamily RICHARDSONELLINAE
Raymond, 1924

Genus KAINELLA Walcott, 1924

KAINELLA MERIDIONALIS Kobayashi, 1935

Figure 50,1.8

Cheirorus sp., HOEK, 1912, p. 223, pl. II, fig. 9.
Megalaspis? americana Hogx., 1912 (partial), p. 220, pl. 10,

fig. 2-3 (non fig. 4-6).
Kainella mcridionalis KOBAYASHI, 1935 (partim), p. 64, pl. 11,

fig. 5-9 (non fig. 10).—KOBAYASHI, 1937, p. 13 (listed).
—KOBAYASHI, I937a, p. 476, pl. 6, fig. 6-8.—HARrtium
TON, 1938, p 167, pl. 9, fig. 10-11, 20, 23.
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Kernella billingsi (WALcorr), KOBAYASHI, I937a, p. 469, pl.
3, fig. 3; pl. 4, fig. 9-11.

KoineIla rugosa blmuuricroN, 1938, p. 168, pl. 4, fig. 16, 22.

Description.-Glabella slightly raised above level
of fixigenae, subquadrate in outline, slightly longer
than wide, well defined by deep axial furrows very
slightly converging forward and gently curved out-
ward at level of palpebral lobes, subtruncate-
rounded anteriorly, bearing 2 pairs of lateral fur-
rows disconnected at middle and separated from
axial furrows, anterior (2p) furrows being rela-
tively short, oblique backward-inward, and pre.
occipital (1p) furrows being deeper, longer, oblique
backward and inward and somewhat sinuous.
Occipital furrow deep, straight mesially, somewhat
sigmoidal laterally; occipital ring wide, smooth.
Preglabellar field wide, slightly convex, crossed by
irregularly branching raised veins radiating from
preglabellar furrow; anterior border raised, widened
at middle, well defined by deep border furrow
bearing row of conspicuous pits; anterior margin
slightly acuminate. Palpebral areas of fixigenae sub-
semicircular; posterior areas very small, triangular;

posterior border much narrower than occipital ring,
well defined by deep border furrow. Eyes large,
located very close to glabella and much nearer
posterior than anterior margin; palpebral lobes semi-
circular in outline, extending between level of
anterior pair of lateral glabellar furrows and occipital
furrow, with deep semicircular palpebral furrow.
Facial suture kainelliform; anterior branches very
strongly diverging in front of eyes, meeting mesially
in broad ogive; posterior branches extremely short,
oblique backward and outward, cutting posterior
margin very close to occipital ring. Librigenae with
long genal spines continuing curvature of lateral
margins; posterior margins slightly oblique back-
ward and outward; surface with delicate irregular
granulations, seen only in very well-preserved
specimens.

Thorax known only by isolated segments; axial
rings wide, straight; pleurae curved, with deep
furrow, ending in long spines directed backward.

Pygidium somewhat wider than long; axis large,
well raised above level of pleural regions, tapering
backward, with 6 rings and a terminal segment
rounded posteriorly, prolonged in short postaxial
ridge; rings smooth, separated by M-shaped interan-
nular furrows pointed backward at middle and
frontward laterally; pleural regions with 3 very
wide pleurae barely defined by very faint inter-
pleural furrows and produced into long stout spines
directed backward and slightly inward; surface of
pleurae crossed by deep sinuous pleural furrow
prolonged into pleural spine, vanishing before
reaching tip; posterior (3rd) pleural furrow very
close to axis, running directly backward; postaxial
area unsegmented, wtih posterior margin slightly
curved backward. Surface of pygidium covered with
fine irregular granules.

Rernar4-The examination of 125 well-pre-
served cranidia and more than 50 associated pygidia
found in many localities of Salta and Jujuy, has
convinced the writers that the pygidium from
Angosto de Parcha ("Prairie Catamarca") originally
assigned by KOBAYASHI (1 935,     pl. 11, fig. 10) to
Kainella meridionalis actually belongs to K. conica
KOBAYASHI. This error is easily explained, for in the
Angosto de Parcha material studied by KOBAYASHI
the cranidia of K. meridionalis were much more
abundant than those of K. conic-a, and it was only
logical to assign the only pygidium in the collec-
tion to the more abundant species. K. rugosa HAR-
RINGTON (1938, p. 168, pl. 4, fig. 16, 22), proposed
on a pygidium and librigena from Iruya, Salta,
characterized by granulose surface, is obviously
identical with K. meridionalis. These granulations
are not observed in the type material from Angosto
de Parcha, as they are preserved in a rather coarse-
grained sandstone, but are plainly visible in many
specimens preserved in shale.

OCCIIT>C11,.-LOWEI TREMADOCIAN. .H UM - 1 ; 5 cranidia.
- LTA-3 (A4); 4 cranidia, 2 pygidia.-J.Ti1-9 (E3); 1
cranidium.-J.Ti1-10 (E4); 1 cranidium.-J.Ti1-11 (E5);
1 cranidium.-J.Ti1-13 (K1); 10 cranidia, 7 pygidia.-J.
Ti1-16 (G3); 1 cranidium.-J.Ti1-17 (G4); 9 cranidia, 1
librigena, 1 pygidium.-I.Til-18 (05); 2 cranidia, 1 libri-
gena.-S.Cal-4 (A5); 10 cranidia, 4 pygidia.-S.Cal-5
(F1); 1 cranidium, 1 pygidium.-S.Iru-4 (b); 1 librigena,
1 pygidium.-S.Iru-5 (52, 54, 58); 4 cranidia.-S.Ros-1;
15 cranidia.-S.Ros-II (Q1); 1 cranidium, 1 pygidium.
- Silos-12 (P10); 7 cranidia, 2 pygidia.-S.Ros-13 (N11);
5 cranidia.-S.Vic-4; 50 cranidia, 5 librigenae, 3 thoracic
fragments, 15 pygidia.-S.Vic-9 (122); 3 cranidia, 2 pygidia.
- S.Vic-19 (A60, A91, N11, N45); 9 cranidia, 16 pygidia.

KA1NELLA CONICA Kobayashi, 1935

Figure 52,1-4

Kainella coniea KOBAYASHI, 1935, p. 65, pl. II, fig. 16-17.-
KOBAYASHI, 1937, p. 13 (listed).-H ARRINGTON 1937, p.
112, pl. 6, fig. 2, 4.-HARRINGTON, 1938, p. 166, pl. 4,
fig. 13, 15, 17-19, 21.-HARTUNCTON & LEANZA, 1943, p.
347.

Kainella meridionalis KOBAYASHI, 1935 (partirn), p. 64,
pl. 11, fig. 10 (non fig. 5-9).

Kainella sp. HARRINGTON, 1938, p. 168, pl. 4, fig. 14.
Pseudokarnella (Parakainella)  rouira (KOBAYASHI), KOBAYASHI,

1953, p. 43.

Description.-Glabella long, gently tapering for-
ward, evenly rounded in front, with 2 pairs of
lateral furrows, anterior (2p) furrows trending
obliquely backward and inward, short, faint, pre-
occipital furrows being longer, better marked,
oblique backward-inward and slightly sinuous.
Occipital ring moderately wide, well defined by
deep occipital furrow, straight mesially, oblique
forward-inward laterally. Preglabellar field as wide
as occipital ring or slightly narrower, depressed;
anterior border as wide as field, raised, well defined
by border furrow bearing row of small pits. Palpe-
bral areas of fixigenae extremely narrow, crescentic;
posterior areas minute, triangular. Eyes moderately
large, located very close to glabella and nearer
posterior than anterior margin; palpebral lobes with
well-marked crescentic palpebral furrow. Facial su-
ture kainelliform; anterior branches very divergent
in front of eyes; posterior branches very short.
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FIG. 50. Lower Tremadocian and Llanvirnian Remopleurididae from Jujuy, Salta and San Juan.
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Fin. 51. Pseudokainella keideli HARRINGTON. Reconstruction (based on holotype, no. 730) X13.5.

Librigenae with long genal spines and posterior
margins slightly oblique outward and forward.

Pygidium with 8 straight axial rings and 3 pleurae
produced into long spines; pleurae faintly defined
by barely visible interpleural furrows, bearing strong
pleural furrows.

Remarks.—Kainella conica is easily distinguished
from K. meridionalis by the shape of the glabella,
narrower preglabellar field, much narrower and
crescentic palpebral areas of the fixigenae, and

somewhat advanced genal angle. As already pointed
out, the pygidium originally assigned by KOBAYASHI
to K. meridionalis belongs, in all probability, to
K. conica. The same applies to the pygidium de-
scribed by HARRINGTON (1938, p. 168, pl. 4, fig. 14)
as "KoineIla sp. (K. conica?)." These pygidia differ
from that of K. meridionsdis in having 8 straight
axial rings. KOBAYASHI (1953, p. 43) has recently
referred K. conica to Pseudokainella HARRINGTON,
but there is nothing to support this generic assign-
ment.

1-8. Kainella meridionalis KOBAYASHI, from the
Lower Tremadocian (Kainella meridionalis
zone) of Jujuy and Salta.-1, Cranidium
(no. 1905), loc. J.Ti1-13 (K1), X1.2.	 2,
Cranidium (no. 3976), loc. S.Vic-4, X1.2.
3, Cranidium (no. 3975), loc. S.Vic-4, X1.4.
—4, Pygidium (no. 3974), loc. S.Vic-4,
X1.3.	 5, Pygidium (no. 3963), loc. S.Vic-

4, X2.4.-6, Cranidium (no. 1903), loc.
J.Ti1-13 (K1), X 1.3.-7, Librigena ( no.
3989), loc. S.Vic-4, X 1.3.-8, Cranidium
(no. 3978), loc. S.Vic-4, X2.3.

9. Remopleuridioides preandinus HARRINGTON &
LEANZA, n. gen., n. sp., from the Llanvirnian
(Proetiella tellecheai zone) of San Juan [Inc.
SJ-4 (32a)], holotype (no. 4552), X4.5.
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Fin. 52. Lower and Upper Tremadocian Remopleurididae from Salta and Jujuy.

1-9. Kaineila conica KOBAYASHI, from the Lower
Tremadocian (Kainella meridionalis zone) of
Salta (loc. S.Ros-1).-1 , Librigena (no.
4373), X1.6.-2, Cranidium (no. 4373a),
X1.6.-3, Cranidium (no. 4368), X2.8.
—4, Cranidium (no. 4358), X4.

5-10. Preudokainella keidcli HARRINGTON, from the
Upper Tremadocian (Triarthrus tetragonalis-

Shumardia minutula zone) of Jujuy (loc. J.
Tit-2).-5, Specimen (no. 801), X8.2.
6, Holotype (no. 730), X2.2.-7, Crani-
dium (no. 694), X5.6.-8, Pygidium (para-
type, no. 729), plasticine squeeze, X2.7.
9, Pygidium (no. 800), X3.5.	 10, Crani-
dium (paratype, no. 697), X4.
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Occurrence.—LOWER TREMADOCIAN. J .Hum - 3 (A4); I crani-
dium.—J.I'av-3 (63); 1 cranidium.—LR-1; 2 cranidia, 1
pygidium.—LR-2; 1 cranidium.—S.Ros-1; 20 cranidia, 4
librigenae.—S.Vic-4; 1 cranidium.

Genus PSEUDOKAINELLA Harrington,
1938

Diagnosis.—Richardsonellinae with glab-
ella tapering forward to slightly expanded
posteriorly, with 2 to 3 pairs of lateral fur-
rows; preglabellar field very narrow; anterior
border wide; facial suture kainelliform with
anterior branches oblique forward and out-
ward, short; eyes large, located very close
to glabella; palpebral furrow deep, palpebral
areas of fixigenae very narrow, crescentic.
Thorax with 12 segments; 8th ring bearing
macrospine; pleurae ending in spines. Pygi-
dium semielliptical in outline, transversely
elongate; axis tapering backward, with 3 to
4 rings and terminal segment prolonged in
postaxial ridge; pleural regions well seg-
mented, with strong pleural furrows and
fainter interpleural grooves; margin pro-
duced into 4 pairs of spines decreasing in
size backward.

Type species.— Pseudokainella keideli
HARRINGTON.

Remarks.—Pseudokainella resembles Kain-
ella WALCOTT, as defined by the type spe-
cies, Ilungaia billingsi WALCOTT (1925, p.
102, pl. 22, fig. 1-7), in the cephalic char-
acters, but it can be easily distinguished
from this genus by the shape of the glabella,
fainter glabellar segmentation, much nar-
rower preglabellar field, and much shorter
anterior branches of facial suture, directed
obliquely foward and outward in front of
the eyes. The pygidium of Pseudokainella
is very different from that of Kainella, as it
is transversely elongate, in this respect ap-
proaching the type of Apatokephalus.

PSEUDOKAINELLA KEIDELI Harrington, 1938

Ftgure 51; 52,5-10

Preudokainella kcideli HARRINGTON, 1938, p. 174. pl. 5, fig.
11-15.—KOSAVASHI, 1953, p. 46, pl. 4, fig. 3.

Description.—Dorsal exoskeleton small to medium
in size, ovoid in outline. Cephalon semielliptical,
transversely elongate, twice as wide as long. Glabella
tapering forward, rounded anteriorly, with 3 pairs
of lateral furrows disconnected at middle and sep-
arated from axial furrows, anterior (3p) furrows
being almost normal to axis, very faint, absent in
some specimens, median (2p) furrows better
marked, straight, slightly oblique backward-inward,
almost reaching axial furrows, and preoccipital (1p)

FIG. 53. Pseuclokainella lata (KosAyAsH1). Recon-
struction (based on specimen no. 3996), X1.4.

furrows stronger, very oblique backward-inward,
slightly sinuous, well separated from axial furrows.
Occipital furrow deep, slightly sinuous; occipital
ring wide, with lateral extremities slightly oblique
forward and outward. Preglabellar field very nar-
row; anterior border narrow, raised; border fur-
row bearing row of small pits; anterior margin very
gently curved forward. Palpebral areas of fixigenae
narrow, crescentic; posterior areas very small, tri-
angular. Eyes very large, located close to glabella
and nearer posterior than anterior margin; palpebral
lobes extending between level of anterior (3p) lat-
eral furrows and occipital furrow; palpebral furrows
well marked. Facial suture kainelliform; anterior
branches relatively short, directed forward-outward
in front of eyes; posterior branches very short,
oblique backward-outward. Librigenae with very
long genal spines extending farther back than pos-
terior margin of pygidium; genal angles advanced
forward; posterior margins oblique forward-out-
ward; surface of librigenae finely reticulate.

Thorax with 12 segments; axis wide, slightly less
than half of total width of thorax anteriorly, taper-
ing backward; 8th ring bearing long mesial spine
extending farther back than posterior margin of
pygidium; pleurae with proximal fulcrum and deep
oblique furrow, ending in short spines curved back-
ward.

Pygidium small, semielliptical in outline, twice
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Fin. 54. Lower Tremadocian Remopleurididae from Salta and Jujuy.

1-9. Pretdokainella lata (KosAvAsm), from the
Kainella meridionalis zone. /, Cranidium
(no. 1919), loc. J.Ti1-13 (KO, X1.8.-2,
Cranidium (no. 1872), loc. J.Ti1-13 (K1),
X4.-3, Specimen (no. 3996), loc. S.Vic-4,
X1.4.-4, Cranidium (no. 1873), loc. J.
Til-13 (K1), X2.2 —5, Cranidium (no.

as wide as long; axis narrow, about 0.25 of total
width of pygidium, tapering backward, bearing 4
rings and terminal segment prolonged in postaxial
ridge which does not reach posterior margin;
pleural regions slightly convex, with 3 pleurae well

defined by interpleural furrows and obliquely

crossed by deeper pleural furrow; border depressed,

not differentiated; lateral margins produced into 4
pairs of spines, of which the anterior 3 arc found

at continuation of pleurae, anterior spines being

1869), loc. j.Ti1-13 (K1), X1.8.-6, Speci-
men (no. 1915), loc. J.Ti1-13 (K1), X5.1.
—7, Pygidium (no. 1904), plasticine squeeze,
loc. J.Ti1-13 (K1), X2.2.-8, Pygidium
(no. 3584), loc. S.Vic-19 (A91), X2.1.—
9, Cranidium (no. 3948), loc. S.Iru-5 (58),
X 1.4.

wide and long, oblique backward outward and
others much smaller, decreasing in size at each
successive pair.

Types.—Holotype, no. 730; paratypcs, nos. 697, 729.
Occurrence.—UPPER TREMADOCIAN. J.Ti1-1; 4 nearly corn-

piece specimens, 7 cranidia.—).Ti1-2; 5 nearly complete
specimens, 3 cephala, 2 cranidia, 3 librigenae, 3 pygidia.

PSEUDOKAINELLA LATA (Kobayashi), 1935
Figure 53; 54,1 - 9

Kainella iota KOBAYASHI, 1935, p. 65, pl. 11, fig. 18.
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Anderarpts argentinensis KOBAYASHI, 1935 (partim), p. 67,
pl. 11, fig. 3-4 (non fig. 1-2).—HARRINGTON, 1938
(partim), p. 204, pl. 8, fig. 8-9, 16 (non fig. 10, 14-15).

Pleudokaineno jasa (KoliArrism), HARRINGTON & LEANZA in
HARRINGTON & KAY, 1951, p. 661.

Prrudokainella (Parairainella) jasa (KOBAYASHI), KOBAYASHI,

1953, p. 43.

Description.—Cranidium of medium size, longer

than wide, gently convex. Glabella large, slightly

raised above level of fixigenae, about as long as

wide, well defined by deep axial furrows converg-

ing forward and somewhat curved outward at level

of preoccipital lateral glabellar furrows, truncated

anteriorly, bearing 2 pairs of lateral furrows dis-

connected at middle and separated from axial fur-

rows, anterior (2p) furrows being faint, short,
oblique backward-inward, and preoccipital (1p)

furrows deeper, longer, more oblique backward-

inward and somewhat sinuous. Occipital furrow
deep, straight to slightly curved forward at middle,
oblique forward-outward laterally; occipital ring
wide. Preglabellar field very narrow, depressed;

anterior border raised, wider than preglabellar field;
border furrow with row pits; anterior margin gently

curved forward. Palpebral areas of fixigenae very

narrow, crescentic; posterior areas small, triangular.

Eyes very large, located close to glabella and nearer

posterior than anterior margin; palpebral lobes
crescentic, extending between mid-level of frontal
glabellar lobe to occipital furrow. Facial suture
kainelliform; anterior branches short, directed for-
ward-outward in front of eyes; posterior branches

very short, oblique backward-outward. Librigenae

with long genal spines; posterior margins almost

normal to axis; surface wtih irregular reticulation.

Thorax with 12 segments; axis tapering back-
ward, width about 0.4 of total width of thorax;
8th ring with long mesial spine extending farther
back than posterior margin of pygidium; pleurae
with proximal fulcrum and oblique furrow, ending
in short spines curved backward.

Pygidium subelliptical in outline, transversely
elongate; axis convex, raised above level of pleural
regions, tapering backward, bearing 4 rings and
rounded-subtriangular terminal segment prolonged
into postaxial ridge which does not reach posterior
margin, anterior ring being curved forward but
remainder practically straight; pleural regions mod-

erately convex, with 3 pleurae defined by weak

interpleural furrows curved forward-outward and
with faint indications of 4th pleura close to axial
terminal segment; surface of pleurae obliquely
crossed by deep pleural furrows; segmentation of
pleural regions ending some distance from margin
so as to leave a smooth depressed border; margin
produced into 4 pairs of lateral spines in corre-
spondence with the 4 pleurae; spines short, wide
at base, triangular, very slightly decreasing in size
at successive pairs as last one is approached, points
of anterior spines ending at level of axial terminal
segment.

Remarks—The cranidium of Pseudokainella lata
was originally described by KOBAYASHI (1935, p. 65,

pl. 11, fig. 18) from Angosto de Parcha (="Prairie

Catamarca"), Argentina, under the name Kainella
lata. As already pointed out in the discussion of

Parabolinopsis mariana, the associated pygidia were

originally referred by him to Andesaspis argentin en-
sis KOBAYASHI (1935, p. 67, pl. 11, fig. 3-4), an

invalid composite genus and species which must
be regarded as a subjective junior synonym of P.
mariona. In the collections from Quebrada de

Yacoraite, Quebrada Casa Colorada, Rio San Pedro,

Rio Santa Victoria, and Abra de los Sauces, pygidia

identical to those of "A. argentinensis" are found

associated with cranidia indistinguishable from those

of "K." lata. Moreover, in the Rio Bocoyi and

Quebrada de Yacoraite materials several complete

specimens are characterized by an "A. argentinensis"
cranidium and a "K." lata pygidium.

Pseudokainella lata is very similar to P. keideli
but differs from this species in having the glabella
truncated anteriorly and more expanded posteriorly,

librigenae with posterior margin normal to axis,
and pygidium with subequal marginal spines,
those of the anterior pair extending backward not
beyond the level of the axial terminal segment. Re-
cently, KOBAYASHI (1953, p. 43) has proposed a sub-
genus of Pseudo kainella, namely Parakainella
KOBAYASHI, with Kainella lata as type species. The
distinction seems to have been based on the er-
roneous assumption that Pseudokainella, as defined
by P. keideli, has transglabellar preoccipital fur-

rows, whereas these furrows are disconnected in
"K." lata. Both species are indistinguishable in this
regard, the transglabellar aspect of the furrows in
some specimens of P. keideli being simply due to
vertical compression and crushing of the glabella.
It is, therefore, evident that Parakainella must be
regarded as an invalid subjective junior synonym of
Pseudokainella.

Occurrence.—LOWER TREMADOCIAN. J.Hum-1 (b); 5 pygidia.
—J.Ti1-6 (C2); 2 cranidia, 2 librigenae, 1 pygidium.—
J.Ti1-13 (K1); 24 cranidia, 26 pygidia, 1 small nearly com-
plete specimen.—S.Cal-2; 11 cranidia, 9 librigenae, 3
pygidia.—S.Iru-5 (3, 58); 2 cranidia, 1 pygidium.—
S.Ora-9 (77); 2 pygidia.—S.Ros-1; 8 pygidia.—S.Ros-11
(Q1); 2 cranidia, 2 pygidia.—S.Ros-12 (P10); 1 nearly
complete specimen.—S.Vic-4; 2 nearly complete specimens.
—S.Vic-9 (122); 12 cranidia, 3 librigenae, 7 pygidia.—
S.Vic-19 (A42, A91, N11, N49); 19 cranidia, 2 librigenae,
19 pygidia.

PSEUDOKAINELLA PUSTULOSA Harrington &

Leanza, n. sp.

Figure 55,1-8

Description.—Dorsal exoskeleton of medium size,
ovoid in outline. Cephalon semielliptical, more than
twice as wide as long, gently convex. Glabella
slightly longer than wide, tapering forward,
rounded-subtruncate anteriorly, with 2 pairs of lat-
eral furrows disconnected at middle and separated
from axial furrows: anterior (2p) furrows some-
what oblique backward-inward; preoccipital fur-
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FIG. 55. Lower Tremadocian Remopleurididae from Salta and Jujuy.

1-8. Areudokainella pristulosa HARRINGTON SI LE-
ANZA, n. sp., from the Parabolina argentina
zone.—1 , Specimen (no. 2719), loc. S.Ora-5,

X4.9.-2, Specimen (no. 2732), loc. S.Ora-

5, X1.8.-3, Specimen (no. 2702), loc.
S.Ora-5, X2.7.-4, Holotype (no. 3022),

plasticine squeeze, loc. J.Hum-5 (A7), X5.8.
5, Specimen (no. 2705), loc. S.Ora-5,

X2.1.-6, Cephalon (no. 2701), loc. S.Ora-
5, X2.8.-7, Paratype (no. 2725), loc. S.
Ora-5, X3.5.-8, Paratype (no. 2730), loc.
S.Ora-5, X5.2.
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rows more oblique, longer, and better marked, some
specimens bearing very faint traces of a pair of
barely visible depressions in front of the 2p fur-
rows. Occipital furrow straight to gently curved
forward mesially, oblique forward-outward laterally;
occipital ring wide. Preglabellar field very narrow;
anterior border as wide as preglabellar field, raised;
border furrow with row of pits; anterior margin
gently rounded forward. Palpebral areas of fixigenae
very narrow, crescentic; posterior areas triangular,
short (exsag.) but relatively wide (v.). Eyes large,
located very close to glabella; palpebral lobes cres-
centic, extending between level of anterior (3p)
depressions and posterior part of preoccipital glabel-
lar lobe; palpebral furrow crescentic, well marked.
Facial suture kainelliform; anterior branches directed
forward-outward in front of eyes; posterior branches
oblique backward-outward, straight. Librigenae
with long genal spines extending farther back than
posterior margin of pygidium; genal angles slightly
advanced; posterior margins somewhat oblique for-
ward-outward.

Thorax with 12 segments; axis wide, about 0.45
of total width of thorax, tapering backward; 8th
ring bearing long mesial spine reaching much

., rther back than posterior margin of pygidium;
pleurae with proximal fulcrum and wide oblique
furrow, ending in moderately long, curved spines.

Pygidium small, semielliptical in outline, more
than twice as wide as long; axis with 3 short rings
and terminal segment prolonged into postaxial ridge
reaching posterior margin, the anterior ring being
strongly curved forward; pleural regions with 3
pleurae well defined by faint interpleural furrows;
surface of pleurae obliquely crossed by deep wide
pleural furrows, obliquity of pleural furrows in-
creasing with successive pleurae, those of 3rd
(posterior) pair being nearly straight and directed
backward; margin produced into 4 pairs of lateral
spines of which the anterior 3 correspond with the
pleurae, the anterior spines being large, somewhat
curved and extending back to level of posterior mar-
gin of pygidium, whereas spines of 2nd and 3rd
pairs are progressively smaller and reach farther
back, and spines of 4th pair are much smaller
than others, short, triangular and located close to
each other along posterior margin behind axis.
Surface of dorsal exoskeleton finely granulose.

Reinarks.-Psenclokainella pusttelosa is very simi-
lar to P. keideli and P. iota but differs from both
species in having wider (tr.) posterior areas of the
fixigenae, pleurae ending in longer spines, a much
longer macrospine on the 8th thoracic ring, only 3
rings in the pygidial axis, a different arrangement
of the pygidial spines, and a granulose surface.
Moreover, it differs from P. keideli in having a sub-
truncate glabella and less advanced genal angles,
and from P. iota in having relatively more advanced
genal angles. The 3 species, however, are closely

similar and fairly well-preserved specimens are
necessary to distinguish them.

Types.-Holotype, no. 3022; paratypcs, nos. 2725, 2730.

Occurrence.-LOWER TREMADOCIAN. J.Hum-5 (A7); 1 pygi-
dium and thorax.-J.Yav-2 (L2); 2 cranidia, 3 pygidia.
-S.Ora-2; 1 fragmentary specirnen.-S.Ora-5; 8 frag-
mentary specimens, 3 cranidia, 2 pygidia.

Genus APATOKEPHALUS Breigger,
1896

APATOKEPHALUS SERRATUS (Boeck), 1838
Figure 56,1-10

Trilobites serratus BOECK, 1838, p. 139.
Centropleura serrata (BOECK), ANGELIN, 1854, p. 88, pl. 41,

fig. 10.
Centropleura angusticauda ANGELIN, 1854, p. 88, pl. 41, fig.
Remopleurides dubius LINNARSSON, 1869, p. 69, pl. 1, fig. 26.

- BROGGER, 1882, p. 127, pl. 3. fig. 14.
Dicelocephalus serratus (BOECK), BROGC.ER, 1882, p. 126, pl. 3,

fig. 7-8.
Apatokephalus serratus (BOECK), BROGGER, 1896, p. 184, text.

fig. 5a 6.-M0sisve & SEGERBERG, 1906, p. 88, pl. 5, fig.
9-11.-Wm-corr, 1914, p. 349.-Svoitarea, 1920, p. 10,
pl. 2, fig. 3.-STUBBLEFIELD & BULMAN, 1927, p. 136, pl.
4, fig. 7.-LAKE, 1931, p. 122, pl. 14, fig. 14.-LAKE,
1932, p. 142, pl. 19, fig. 1-2.-RAYM0ND, 1937, p. 1084.
- HARRINGTON, 1938, p. 169, pl. 5, fig. 1-5.-Vs'ixsoN,
1954, p. 275, pl. 27, fig. 1-2, 13.

Dicellocephalus serratus (Boecx.), Hood, 1897, p. 465, pl. 8,
fig. 3-5.

Apatokephalus terrains var. doblus (LINNARLSON), MOBERG &
SEGERBERG, 1906, p. 88, pl. 5, fig. 10.

Apatokephalus dubius (LINNxiissoN), Wxxcorr, 1914, p. 349.
- KumNeroN, 1938, p. 171, pl. 5, fig. 6-10.

Apatokephalus aft. serratus (BOECK), KLOUCEK, 1931, p. 367,
pl. 1, fig. 8.

Diplapatokephalus lerisensis Rwsern, 1943, p. 102, pl. 19,
fig. 7-10.

Description.-Glabella gently convex, slightly
raised above level of fixigenae, very expanded pos-
teriorly at level of distal extremities of preoccipital
furrows, parallel-sided in front of 2p furrows and
truncate anteriorly in most specimens but tapering
forward and rounded in front in others, bearing 3
pairs of lateral furrows of which the anterior 2
reach axial furrows, anterior (3p) furrows being
fainter than the others and either slightly oblique
forward-inward, normal to axis or oblique back-
ward-inward median (2p) furrows being better
marked and strongly oblique backward-inward and
preoccipital (1p) furrows being sigmoidal, very
oblique backward-inward, disconnected at middle
in most specimens but transglabellar in others.
Occipital ring wide. Preglabellar field narrower than
occipital ring, depressed; anterior border as wide
as field, raised; anterior border furrow with row of
large pits; anterior margin slightly acuminate.
Palpebral lobes semicircular, without palpebral fur-
row. Facial suture kainelliform; anterior branches
very divergent in front of eyes trending almost
directly outward, curved forward-inward at border
furrow, intramarginal to mid-line. Surface of crani-
dium covered with fine granulations irregularly dis-
tributed; surface of anterior border with terraced
lines arranged in Bertillon pattern, subparallel to
margin. Librigenae with long genal spines con-
tinuing curvature of lateral margins; genal angles
slightly advanced; posterolateral margins oblique
forward-outward, short; surface finely granulose.
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FIG. 56. Upper Tremadocian Remopleurididae from Jujuy and Salta.

1-10. Apatokephalus serrants (BOECK).—I,
Cranidium (no. 3015), plasticine squeeze,
Triarthrus tetragonalis-Shumardia minutula
zone, loc. J.Hum-7 (A9), X3.6.-2, Crani-
dium (no. 79), Notopeltis orthometopa zone,
loc. J.Tum-2, X5.-3, Cranidium (no.
2046), Notopeltis orthometopa zone, loc. S.
Ros-5, X4.8.-4, Cranidium (no. 2064),
plasticine squeeze, loc J.Tum-2, X4.-5,
Cranidium (no. 29,38), Notopeltis orthometopa

Pygidium semielliptical in outline, nearly twice
as wide as long; axis raised above level of pleural

regions, tapering backward, with 5 rings bearing

row of tiny granules and small triangular terminal

segment prolonged into postaxial ridge; pleural re-
gions with 4 pleurae well defined by fine raised

interpleural lines bearing row of tiny granules;

pleurae with deep wide pleural furrow the anterior
border of which bears row of tiny granules; margin

produced into 5 pairs of lateral spines of which the

anterior 4 are in direct continuation of pleurae;

zone, loc. LTil-22 (G10), X4.3.-6, Pygi-
dium (no. 56), Notopeltis orthometopa zone,
J.Tum-2, X7.-7, Cranidium (no. 2940),
Notopeltis orthometopa zone, loc. J.Ti1-22
(G10), X4.5. 8, Cranidium (no. 249),
Notopeltis orthometopa zone, loc. J.Tum-2,
X4.3.-9, Cranidium (no. 269), Notopeltis
orthometopa zone, loc. LTum-2, X4.1.—
10, Librigena (no. 430), Notopeltis orthome-
topa zone, loc. J.Tum-2, X4.8.

spines decreasing in size from front to back with

successive pairs, those of posterior pair very small

and close together.
Remarks.—The Argentine cranidia identified as

Apatokephalus serratus are so remarkably similar to

the Scandinavian specimens illustrated by MOBERG &
SEGERBERG (1906, pl. 5, fig. 9) and STORMER (1920,
pl. 2, fig. 3) that it is practically impossible to doubt

their specific identity. The few well-preserved
pygidia in our collections are also closely compar-

able to the Scandinavian specimens, which show
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Fin. 57. Apatokephalus exigutts HARRINGTON & LEANZA, n. sp. Reconstruction (based on holotype. no.
4415b), X9.

considerable individual variation. The pygidium il-
lustrated by MOBERG & SEGERBERG (1906, pl. 5, fig.

2) has 4 axial rings and very faint indications of a
5th ring ill defined from the short terminal seg-

ment, while the pleural regions bear 4 pleural fur-

rows and the margin is produced into 6 pairs of

spines. One of the pygidia figured by BROGGER

(1882, pl. 3, fig. 7) also has 4 axial rings and faint

indications of a 5th, 4 pleural furrows and 6 pairs
of spines, but the other specimen (pl. 3, fig. 8) has
a longer axis with 5 well-marked rings bearing

minute granules, 4 pleural furrows, and 7 pairs of
spines. The Argentine pygidia, therefore, fall well
within the variability range of the species as illus-
trated by the Scandinavian material.

The Argentine specimens are also practically in-

distinguishable from those identified by RAst-r-ri
(1943, p. 102, pl. 19, figs. 7-10) from the Tremado-
cian of Quebec under the name Diplapatokephalus
levisensis RASETTI. The genus Diplapatokephalus
RAYMOND, 1937 (type species Dicellocephaltts finalis

WALCOTT, RAYMOND, SD) is clearly a subjective
junior synonym of Apatokephalus BROGGER, 1882,
proposed out of a misconception of the true char-
acter of the pygidial pleural segmentation in 13a0c-
GER'S genus, and as far as it can be judged,
RAsErres species seems indistinguishable from A.
serratus.

Lastly, it should be mentioned that in 1938 the
senior author distinguished between Apatokephalus
serrants (BoEcx) and A. dubius (LINNkassoN), fol-
lowing WALcor-r, who, in 1914, regarded these
forms as specifically different. The examination of
some 80 well-preserved cranidia in the new Argen-
tine collections have led the writers to conclude
that these "forms" are individual variations of a
single species, as all transitions are to be found

between what could be regarded as A. serratus
"forma typica" and A. dubitts in MOBERG & SEGER-

BERG'S sense.

Occurrence.—LOWER TREMADOCIAN (scarce): J.Til-13 (K1);
3 cranidia, 2 pygidia.—S.N'ic-4; 3 cranidia.—S.Vic-9
(122); 2 cranidia, 1 pygidium.—S.Vic-19 (N49); 1 crank-
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Fin 58. Lower Tremadocian Remopleurididae from Salta.

1-5. ApatAephalus exiguns HARRINGTON & LEANZA,

n. sp., from the Parabolina argentina zone of
Salta [loc. S.Cer-1 (PG38)].- 1 , Several
nearly complete specimens (no. 4415), X7.5.

2, Cranidium (paratype, no. 4558), X11.
3, Specimen (no. 9415a), plasticine

squeeze, X7.2.-4, Paratype (no. 4421),
X8.2.	 5, Holotype (no. 4415b), X6.1.
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dium.—UPPER TREMADOCIAN (common): J.Hum-6 (A8); 2
cranidia, 1 pygidium.--J.Hum- 7 (A9); 12 cranidia, 2 pygi-
dia.—J.Ti1-22 (G10); 4 cranidia, 1 pygidium.--J.Tum-2;
11 cranidia, 4 librigenae, 4 pygidia.—J.Tum-8 (15); 2
cranidia.—J.Tum-10 (17); 6 cranidia.—S.Cal-9 (P5); 2
cranidia, 1 pygidium.—S.Cap-13 (16); 2 cranidia.—S.
Rot-5 (b); 12 cranidia, 3 PYgidia.—S.Vic-1 2 (F9); 2
cranidia, 1 pygidium.—S.Vic-19 (N51, N57, P12, P16); 7
cranidia.

APATOKEPHALUS EXIGUUS Harrington &
Leanza, n. sp.
Figure 57; 58, 1 -5

Description.—Dorsal exoskeleton small, a large
specimen measuring 10 mm. in length. Cephalon
subsemicircular, about twice as wide as long, slightly
convex. Glabella large, convex, raised above level
of fixigenae, as long as wide, very much expanded
posteriorly at level of distal extremities of pre.
occipital furrow, slightly tapering forward in front
of (2p) furrows, rounded-subtruncate anteriorly,
with 3 pairs of lateral furrows of which the anterior
2 reach axial furrows, anterior (3p) furrows being
faint, short, almost normal to axis, median (2p)
furrows better marked, oblique backward-inward
and slightly curved, preoccipital (1p) furrows
deep, somewhat sinuous, oblique backward-inward.
Occipital ring wide, straight, well defined by deep
occipital furrow. Preglabellar field reduced to deep
furrow between anterior border and glabella; an-
terior border narrow, raised; anterior margin very
slightly acuminate. Posterior areas of fixigenae very
short (exsag.) and relatively wide (tr.). Eyes very
large, close to glabella, posterior; palpebral lobes
raised, semicircular in outline, without palpebral
furrow. Facial suture kainelliform; anterior branches
very divergent in front of eyes, trending almost
directly outward. Librigenae with wide borders
and long genal spines continuing curvature of lat-
eral margins and extending back to level of pos-
terior margin of pygidium; genal angles very slight-
ly advanced; surface finely reticulate.

Thorax with 12 segments; axis very wide, be-
tween 0.5 and 0.4 of total width of thorax, taper-
ing backward; 8th ring with macrospine extending
back beyond posterior margin of pygidium; pleurae
with proximal fulcrum and wide oblique furrow,
ending in short spines curved backward.

Pygidium subelliptical in outline, transversely
elongate; axis short, tapering backward, with 1 ring
and faint indications of a 2nd, ill defined from
terminal segment which is prolonged in short post-
axial ridge; pleural regions with 2 fairly well-
defined pleurae and faint indications of a 3rd,
bounded by fine interpleural furrows and obliquely
crossed by stronger pleural grooves; margin pro-
duced into 5 pairs of short lateral spines decreasing
in size from front to back with successive pairs;
points of all spines ending practically at the same
level. Hypostoma entire.

Remarks.—Aftatokephalus exigutts is very similar
to ,4. serrants but differs from this species not only
in its very small size but also in having a relatively
shorter and wider glabella, fainter glabellar seg-

mentation, less oblique preoccipital furrows, and

preglabellar field reduced to a deep anterior border

furrow which lacks pits. The pygidium differs from
that of A. screams in having a shorter axis with
only 1 ring and faint traces of a 2nd, and pleural
regions with only 2 well-marked pleurae. It is in-
teresting to point out that A. exiguus, like Pseudo-

kainella, has 12 thoracic segments, the 8th ring
bearing a long macrospine.

Types.—Holotype, no. 441513; paratypes, no. 4558, 4421.
Occurrence.—LOWER TREMADOCIAN. S.Cer-1 (PG30, PG36,

PG38); 18 articulated specimens, some almost complete, 1
cranidium.

Superfamily PROETACEA Corda,
1847

Family PROETIDAE Corda, 1847

Genus PROETIELLA Harrington &
Leanza, n. gen.

Diagnosis.—Proetidae with glabella long,
subrectangular in outline, slightly constricted
at middle, subtruncate anteriorly, with 2
pairs of wide deep lateral furrows, the pre-
occipital furrows being very oblique back-
ward-inward, slightly curved and almost iso-
lating pair of preoccipital lobes. Eyes large,
raised, close to glabella, posterior. Genal
angles rounded. Thorax with 10 segments;
axis wide; pleurae with distal fulcrum.
Pygidium semicircular in outline; axis taper-
ing backward, with 7 rings and terminal
segment; pleural fields wth 5 ribs separated
by deep pleural furrows; border well dif-
ferentiated, narrowing posteriorly.

Type species.—Dalmanitina tellecheai
RuscoNi, 1951.

Remarks.—In 1951 (p. 262) RUSCONI de-
scribed some pygidia from the "Cambrian"
(actually Llanvirnian) limestones of Sala-
gasta, Mendoza, under the name Dalmani-
tina tellecheai. In 1952 (p. 57, pl. 2, fig. 29,
text-fig. 16) he redescribed and illustrated
the pygidia but on this occasion referred the
species to ?Dalmanitina. The doubts ex-
pressed in this assignment are, to say the
least, amply justified. It would have been
rather startling to find a Cambrian species
of Dalmanitina but, of course, both the age
and the generic assignment of the species
are incorrect and somewhat absurd. The
pygidia of "Dalmanitina" tellecheai are
found in many exposures of Llanvirnian
beds throughout Mendoza, San Juan, and
La Rioja, where they occur associated with
very characteristic cranidia, showing that
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Flo. 59. Llanvirnian Proetidae from San Juan and La Rioja.

1 -2, Keidelia macrophthalma HARRINGTON & LE-
ANZA, n. gen., n. sp., from the Proetiella telle-
cheai zone of San Juan (loc. SJ-15). 1,
Holotype (no. 4106), X8.4.-2, Cranidium
(Paratype, no. 4110), X6.8.

3-7, Proetiella idler-heat (RuscoNi), from the Proe-
tiella tellecheai zone of San Juan and La Rioja.

the species belongs to the Proetidae. This has
been confirmed by discovery of a few rolled
specimens which, however, are rather poorly
preserved.

Proetiella differs from all known Proeti-
dae in having wide and very deep lateral
glabellar furrows but seems morphologically
closer to Proetus STEININGER than to any
other genus included in the family. The gen-
eral shape of the glabella and position of the
lateral glabellar furrows are not unlike those
of Proetus eretnita BARRANDE (Nos/AK, 1890,

p. 98, pl. 1, fig. 4-5), but in this species, as

 3, Cranidium (no. 4511), loc. SJ-4 (32a),
X1.9.-4, Pygidium (no. 4512), loc. SJ-4
(32a), X1.8.-5, Pygidium (no. 4510), loc.
SJ-4 (32a), X2.2.-6, Pygidium (no. 2412),
loc. LR-9, X2.2.-7, Cranidium (no. 4513),
loc. SJ-4 (32a), X1.4.

in all others of Proetus, the lateral furrows
are very faintly impressed. The pygidium of
Proetiella differs from that of Proetus in
lacking pleural furrows on the pleurae—
well defined by deep interpleural furrows—
and in having a well-marked border that is
narrowed posteriorly. A pygidium identified
by BARRANDE (1852, pl. 16, fig. 14) as Proe-
tus bohemicus CORDA lacks pleural furrows,
but all other pygidia illustrated by BARRANDE
as belonging to the same species have deep
pleural furrows, which are better impressed
than the interpleural grooves.
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PROETIELLA TELLECHEAI (Ruston», 1951
Figure 59,3-7

Dalrnanama tellechea, RUSCONI, 1951, p. 262.
?Dalrnanitina tellecheai RUSCONI, 1952 (purism), p. 57, pl. 2,

fig. 29, text-fig. 16 (non text-fig. 17).

Description.—Cephalon semicircular in outline,
very convex. Cranidium about as wide as long.

Glabella elongate, width about 0.7 of length, slightly
raised above level of fixigenae, subrectangular in
outline, constricted at middle, subtruncate anteriorly,
with 2 pairs of wide deep lateral furrows; anterior
(2p) furrows slightly oblique backward-inward;
preoccipital furrows longer and more oblique, some-
what curved, directed straight backward adaxially,
almost isolating the pair of subtriangular preocci-
pital lobes. Occipital furrow deep, straight mesially,
slightly oblique forward-outward laterally; occipital
ring wide, with posterior margin curved backward.
Frontal area unknown, but evidently narrow. Fixi-
genae narrow; posterior areas small, triangular;
posterior border much narrower than occipital ring,
well defined by deep narrow border furrow; pos-
terior margin straight, normal to axis. Eyes large,
relatively near glabella, posterior; palpebral lobes
raised, smooth, elongated, extending along pos-
terior half of glabella. Anterior branches of facial
suture slightly diverging in front of eyes; posterior
branches short, oblique backward-outward. Libri-
genae strongly curved downward, convex, with
raised lateral border well defined by wide border
furrow; genal angles rounded.

Thorax with 10 segments; axis wide, about 0.3
of total width of thorax; rings gently bent forward
mesially; pleurae with well-marked distal fulcrum,
deep oblique furrow and pointed extremities.

Pygidium semicircular in outline, twice as wide
as long, moderately convex; axis large, slightly
raised above level of pleural fields, tapering back-
ward, with 7 rings and terminal segment rounded
posteriorly and raised above border; anterior ring
somewhat curved forward mesially, others prac-
tically straight; pleural fields convex, with 5 wide
ribs separated by wide deep pleural furrows; surface
of ribs convex, smooth; border well differentiated,
somewhat raised, separated from pleural fields by
a narrow depressed zone, narrowing posteriorly.

Occurrenre.—UPPER LLANVIRNIAN. SJ-4 (32a); 5 cranidia, 3
pygidia.—SJ-5 (32b); 3 cranidia, 3 pygidia.—SJ•6 (6);
3 cranidia, 2 pygidia.—SJ-7 (31); 4 cranidia, 5 pygidia.
—Si-8, 1 pygidium.—S)-9; 1 pygidium.—S)-10; 1
pygidium.—SJ•12; I rolled specimen.—S1-13; 1 crani-
dium, 3 pygidia.—SJ-14; 1 pygidium.—LR-9; 3 pygidia.

Genus KEIDELIA Harrington & Leanza,
n. gen.

Diagnosis.—Proetidae with glabella large,
trapezoidal in outline, expanded forward,
truncated anteriorly, with pair of completely
isolated droplike preoccipital lobes. Occipital
ring very wide, straight. Preglabellar field
absent. Anterior border depressed in relation

to glabella, narrow, convex; anterior margin
straight. Eyes very large, located close to
glabella, posterior. Palpebral lobes raised
peripherally, depressed adaxially. Palpe-
bral areas of fixigenae reduced to narrow
ridges directed obliquely backward-outward,
parallel to axial furrows. Thorax with ?8
segments; axis very wide. Pygidium with ?6
axial rings.

Type species.—Keidelia macrophthalrna
HARRINGTON & LEANZA, n. sp.

Remarks.—The cephalic features of Kei-
delia, though clearly of proetid relationship,
are not closely comparable to those of any
known genus of the Proetidae. The glabella
is not unlike that of Otarion ZENKER but
the large posterior eyes located close to the
glabella and the lack of a preglabellar field
precludes reference to the Otarionidae. Kei-
delia may be compared with "Otarion"
soni SINCLAIR from the Ottawa formation of
Canada (WiLsoN, 1947, p. 39, pl. 8, fig.
4a-b), but it differs from this species in hav-
ing a truncated glabella, smaller and better
defined preoccipital lobes, somewhat larger
eyes, and palpebral areas of the fixigenae re-
duced to narrow ridges. It is clear, however,
that the Canadian species, which lacks a pre-
glabellar field and has large posterior eyes
located close to the glabella, must be ex-
cluded from Otarion. The Argentine genus
bears some resemblance to Warburgella
REED and Proetidella BANCROFT. Warburg-
ella, however, as defined by the type species
Asaphus stokesii MURCHISON (REED, 1931a,
p. 14; 1904, p. 79, pl. 11, fig. 10-11), has a
glabella that is evenly rounded anteriorly,
with the frontomedian lobe strongly taper-
ing backward, normal palpebral areas of
the fixigenae, and an occipital ring with
well-developed lateral tubercles. Proetidella,
as defined by the type species P. fearnsidesi
BANCROFT, has an acuminate glabella, mod-
erately wide preglabellar field, larger pre-
occipital lobes, occipital furrow strongly
curved forward mesially, and genal angles
produced into short spines.

KEIDELIA MACROPHTHALMA Harrington &
Leanza, n. sp.

Figure 59,1 -2

Description.—Cranidium small, subtrapezoidal in
outline, wider than long, moderately convex.
Glabella convex, raised above level of fixigenae,
well defined by deep axial furrows, trapezoidal in
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outline, tapering forward, truncated anteriorly, with
large frontomedian lobe and pair of small droplike
preoccipital lobes completely surrounded by deep
furrows. Occipital furrow deep, straight; occipital
ring very wide, straight, smooth. Preglabellar field
absent; anterior border depressed in relation to
glabella, convex, narrow, well defined by deep
border furrow; anterior margin straight. Palpebral
areas of fixigenae reduced to narrow ridge oblique
backward-outward, parallel to axial furrows; pos-
terior areas very small, triangular. Eyes very large,
located close to glabella; palpebral lobes elongated,
extending along posterior 0.7 of glabella, raised
peripherally, depressed adaxially. Anterior branches
of facial suture parallel in front of eyes; posterior
branches very short, oblique backward-outward.

Thorax with ?8 segments; axis wide, about 0.5 of
total width of thorax, gently fusiform; rings with
minute mesial tubercle; pleurae poorly preserved
in only known articulated specimen.

Pygidium with axis tapering backward, bearing
?6 rings, the anterior 4 of which have a minute
mesial tubercle; pleural fields and margin unknown.

Types.—Holotype, no. 4106; paratypc, no. 4110.

Occurrence.--CARADOCIAN. SJ-I5; 1 fragmentary specimen,
1 craruchum.

Suborder ASAPHINA Salter, 1864

Superfamily ASAPHACEA
Burmeister, 1843

Family ASAPHIDAE Burmeister,
1843

Subfamily ASAPHINAE Burmeister, 1843

Genus OGYGITELLA Harrington &
Leanza, n. gen.

Diagnosis.—Asaphidae with isoteliform
facial suture. Glabella constricted at level of
eyes, expanded anteriorly, acuminate in
front, with low mesial tubercle and pair of
preoccipital lobes defined by depressions
that trend obliquely backward-inward. Occi-
pital ring wide, poorly defined. Frontal area
wide, depressed, without differentiated an-
terior border; anterior margin acuminate.
Eyes of medium size, very close to glabella,
slightly posterior. Thoracic axis narrow;
pleurae with submedian fulcrum and sub-
truncate extremities. Pygidium parabolic in
outline; axis narrow, tapering backward,
segmented throughout, with 17 faint rings;
pleural fields with 10 wide flat ribs better
marked than axial rings, defined by narrow
pleural furrows; surface of ribs with faint
indications of interpleural furrows; concave
border wide, well differentiated. Librigenae
and hypostoma unknown.

Type species.—Ogygitella australis HAR-

RINGTON & LEANZA, n. sp.

Remarks.—Ogygitella may be compared
with the "Basilicus-like asaphids" bearing
an isoteliform suture which include Ogygia
BRONGNIART, Pseudobasdicus REED, Ogygi-
toides KOBAYASHI, and Pseudo gygites Ko-
BAYASHI. Ogygitella differs from all these
genera in important details. Ogygia BRONG.

(=Ogygites TROMELIN & LEBESCONTE) has
large eyes located very close to the posterior
margin and a paucisegmented pygidium
with faint indications of 4 to 5 pleural ribs
(RouAuLT, 1848, pl. 2, fig. 1). Pseudobasili-
cus REED, as defined by the type species
Basilicus laturowi SCHMIDT, also has large
eyes close to the posterior margin and falci-
form pleurae ending in long curved back-
ward points (REED, 1931, p. 451). Ogygi-
toides KOBAYASHI, as defined by the type
species O. raymondi KOBAYASHI (1934, p.
483, pl. 40, fig. 5; pl. 43, fig. 1-5) has a
parallel-sided glabella, straight posterior
branches of the facial suture and a smooth
pygidium with a peculiar ridge along the
mesial line of the axis. Lastly, Pseudogygites
KOBAYASHI (1934, p. 461), as defined by the
type species (Asaphus canadensis CHAP-

MAN), has posterior eyes and an urceolate
glabella that is well defined by deep axial
furrows. This genus is closely similar to
Ogyginus RAYMOND, differing from it main-
ly in having a bifurcated hypostoma.

OGYGITELIA AUSTRALIS Harrington & Leanza,
n. sp.

Figure 60,1-4

?Ogygia corndensis MURCHISON, KAYSER, 1876, p. 27, pl. 2,

fig. 3-4.

Description.—Cranidium large, slightly wider

than long, gently convex. Glabella elongate, width

about 0.65 of length, gently convex, barely defined

behind eyes by wide shallow axial furrows con-

verging forward, constricted at level of eyes, ex-

panded in front, rounded-acuminate anteriorly,
sloping down into depressed frontal area, bearing

pair of moderately large subtriangular-rounded pre-

occipital lobes defined by shallow depressions run-

ning backward and inward, with low mesial knob

near occipital furrow. Occipital furrow straight,

moderately well marked laterally, nearly obsolete

mesially; occipital ring moderately wide, straight.

Frontal area wider than occipital ring, depressed,

without differentiated anterior border; anterior

margin sharply acuminate. Palpebral areas of

fixigenae narrow; posterior areas subtriangular;

posterior border as wide as occipital ring, de-
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FIG. 60. Llanvirnian Asaphidae from La Rioja.

1-4. Ogygitella australis HARRINGTON & LEANZA, n.
gen., n. sp., from the Hoekaspis megacantha
zone of La Rioja (loc. LR-6). 1, Paratypc

fined by shallow border furrow; posterior margin
straight, normal to axis. Eyes of medium size, lo-
cated very close to glabella and somewhat nearer
posterior than anterior margin. Facial suture iso-
teliform; anterior branches moderately divergent in
front of eyes, meeting mcsially in pointed ogive;
posterior branches oblique outward and backward.
Librigenae unknown.

Thorax with narrow axis; pleurae with submedian
fulcrum and subtruncated extremities.

Pygidium scarcely convex, parabolic in outline,
length about 0.7 of total width; axis slightly raised
above level of pleural fields, narrow, width about
0.2 of total width of pygidium, long, tapering
backward, ending in blunt point at concave border,
segmented throughout, with 17 faintly marked rings
in the larger specimens; axial band bearing peculiar
sculpture of numerous fine transverse lines curved

(no. 4259), X0.9.-2, Specimen (no. 4256),
XI.3.-3, Holotype (no. 2371), X1.3.
4, Paratype (no. 4264), X1.7.

backward rnesially and frontward laterally (re-
sembling sculpture of the selenizone of some gastro-
pods); pleural fields with 10 flat wide ribs well
defined by narrow pleural furrows; surface of ribs
with faint indications of interpleural furrows; con-
cave border wide, well differentiated. Hypostoma
unknown.

RematAs.—The specimens from La Rioja, Argen-
tina, illustrated by KAISER (1876, pl. 2, figs. 3-4)
under the name Ogygia corndensis MURCHISON,
probably belong to Ogygitella australis. KAISER'S
specimens seem to be lost and his illustrations are
too unsatisfactory to warrant more than a general
comparison with O. australis.

Types.—Holotype, no. 2371; paratypes, no. 4264, 4259.

Occurrence.—LLANVIRNIAN. L11-4; 1 pygidium with attached
thoracic fragments.—LR-5; I pygidium.—LR-6; 1 crani-
dium, 7 pygidia.-112-7; 1 pygidium.—LR-8, I pygidium.
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FIG. 61. Upper Tremadocian Asaphidae from Salta and Jujuy.

1-9. Basiliella carinata HARRINGTON, from the Noto-
peltis orthometopa zone (see also Fig. 62).—
1, Cranidium (no 3792), loc. S.Vic-19 (P16),
X2.5.-2, Cranidium (no. 3796), plasticine
squeeze, loc. S.Vic-19 (P16), X2.-3,
Cranidium (no. 1995), loc. S.Ros-5, X2.2.
—4, Cranidium (no. 1972), loc. S.Ros-5,

X3.4.-5, Cranidium (holotype, no. 597),
loc. J.Tum-2, X5.2.-6, Cranidium (no.
1972a), loc. S.Ros-5, X1.6.-7, Cranidium
(paratype, no. 426), plasticine squeeze, loc.
J.Tum-2, X3.4.-8, Cranidium (no. 3778),
loc. S.Vic-I9 (PI6), X1.6.-9, Librigena
(no. 2076a), loc. S.Vic-19 (P16), X1.2.
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Genus BASILIELLA Kobayashi, 1934

BASILIELLA CARINATA Harrington, 1938

Figures 61,1-9; 62,1-9

BasilicIla cartnata HARRINGTON, 1938 (passim), p. 247, pl. 13,
fig. 12, 14-15, 18 (non fig. 11).

Megalaspis planilimbata var. eyclopyge HARRINGTON, 1938
(passim), p. 238, pl. 10, fig. 12, 16-17 (non fig. 11).

Description.—Cranidium of moderate to large

size, gently convex. Glabella well defined by deep

wide axial furrows, convex, raised above level of

fixigenae, posterior width about 0.8 of length, ex-

panded posteriorly, parallel-sided in front of eyes,

rounded anteriorly, with posterior mesial tubercle.

Upper surface of carapace with 3 pairs of faint lat-

eral depressions: anterior (3p) depressions shallow,

scarcely visible with oblique illumination, directed

forward-inward; median (2p) depressions better

marked, almost normal to axis, widened inward,

separated mesially by low rounded sagittal crest;

preoccipital (1p) depressions V-shaped, formed of

2 branches springing from axial furrows: anterior

branch short, faint, normal to axis; posterior branch

longer, better marked, running obliquely inward

and backward; lateral preoccipital lobes large, tri-

angular, raised along axial furrows in rounded

crest oblique backward-outward, depressed adaxially

and vanishing before reaching mesial tubercle. In-

ternal molds wtih 3p, 2p, and anterior branches of

preoccipital depressions obsolete; posterior branches

of preoccipital depressions forming deep wide fur-

row oblique backward-inward, separating triangular

basal lobes from drop-shaped main body of glabella.

Occipital furrow consisting of a pair of shallow

lateral depressions, slightly oblique backward-in-

ward; occipital ring wide, well defined laterally;

articulating rim very narrow. Preglabellar field wide,

depressed, with conspicuous narrow raised mesial

ridge extending from glabella to anterior border;

border narrow, convex, raised; anterior margin

acuminate mesially. Palpebral areas of fixigenae

narrow; posterior areas wide, subtriangular; posterior

border narrower than occipital ring, well defined

by wide shallow border furrow; posterior margin

straight, very slightly oblique backward-outward.

Eyes relatively small, located close to glabella and

somewhat nearer posterior than anterior margin.

Facial suture niobiform; anterior branches well

divergent in front of eyes, curved inward and front-

ward at border furrow, obliquely cutting border

for some distance, marginal to mid-line: acumina-

tion of anterior margin due to widening of anterior

border which is produced into short broad triangular

mesial point not homologous with ogive observed

in asaphids with isoteliform suture. Associated

librigenae with narrow raised border defined by very

wide shallow border furrow; genal angles produced

into long, stout spines.

Associated pygidia parabolic in outline, length

about 0.75 of width; axis narrow, about 0.15 of

total width, raised above level of pleural fields,

tapering backward, with 10 to 12 rings, the anterior

7 to 8 rings being well marked but posterior rings

faint and indistinct; axis ending in blunt point

raised above concave border; pleural fields gently

convex, with well-marked facet and 5 to 6 ribs

defined by wide shallow pleural furrows, the an-

terior 2 to 3 ribs being better impressed than others

and very faint indications of interpleural furrows

being seen only in well-preserved specimens; con-

cave border well differentiated, wide, slightly nar-

rowed laterally. Cephalic and pygidial doublure

very wide.

Remarks.—Basiliella cars naja was described by

HARRINGTON (1938, p. 247, pl. 13, fig. 11-12, 14-15,

18) on 10 cranidia and 1 pygidium from Quebrada

de Coquena, Jujuy. At the same time HARRINGTON

(1938, p. 238, pl. 10, fig. 11-12, 16-17) described

another asaphid from the same locality under the

name Megalaspir planilimbata cyclopyge, based on

several pygidia and a fragmentary cranidium. De-

tailed re-examination of the type material of both

species has shown that (1) the pygidium originally

assigned to B. carinata (HARRING -roN, 1938, pl. 13,

fig. 11) is a laterally compressed abraded internal

mold probably belonging to Araphellus catamarcen-

sit, and (2) the cranidium originally attributed to

M. planilimbata cyclopyge (HARRING-rox, 1938, pl.

10, fig. 11), though too fragmentary for accurate

generic identification, probably also belongs to a

species of Asaphellus. On the other hand, new col-

lections from several localities in Salta and Jujuy

show that the cranidia of B. carinata are all asso-

ciated with pygidia of "Megalaspis planilimbata

cyclopyge," while no cranidia referable to the genus

Megalaspis have been found in these beds. This,

coupled with the fact that the pygidia of "M. plani-

limbata cyclopyge" are morphologically similar to

that of the type species of Basilic/la, B. barrandei

(HALL), as figured by SHINIER SHROCK (1947, pl.

267, fig. 38), leads the writers to regard them as

belonging to B. carinata. M. planilimbata cyclopyge

should be considered, therefore, as an invalid syn-

onym of B. carinata.

Basilic/la carinata was compared by the senior
author with B. barrandei (HALL). It differs from

this species, as figured by RAYMOND St NARRAWAY

(1910, pl. 16, fig. 2-4) under the name Basilic-its
romingeri WALcorr, in having much less divergent

anterior branches of the facial suture, more anterior

eyes, and larger posterior areas of the fixigenae. All

the species from the Chikunsian of Korea described

by KOBAYASHI (1934, pl. 35-37) differ from B.
carinata in having larger eyes located nearer to the

posterior margin. Furthermore, B. kawasakii KOBAY-

ASHI, B. pyriforrnis KOBA. and B. minima KOBA. have

a very narrow preglabellar field, while B. lorentzi
KOBA. has eyes located rather far from the glabella.

Types.—Holotype, no. 597; paratypc, no. 426.
OCCUI, C17Ce.—UPPE11. TREMADOCIAN. VAIII-1; 2 cranidia, 3

pygidia.—l.Tum-2; 10 cranidia, 5 pygidia.--1.Tum- 10
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FIG. 62. Upper Tremadocian Asaphidae from Salta.

1-9, Barihello carinata HARRINGTON, from the Noto-
peltis orthometopa zone (see also Fig. 61). 
/, Pygidium (no. 3785), loc. S.Vic-I9 (P16),
X1.9.-2, Pygidium (no. 2018), loc. S.Ros-
5, X2.2.-3, Pygidium (no. 3794), loc. S.
Vic-19 (PI6), X1.5.-4, Pygidium (no.
1989), plasticine squeeze, loc. S.Ros-5, X1.9.

(17); 3 cranidia, 1 pygidium.-J.Tum- II (18); 1 pygidium.
-J.Tum-12 (19); 2 cranidia.-J.Tum-I3 ((I); 1 pygid-
ium.-S.Cal-8 (F4); 1 cranidium.-S.Ros-5 (6); 12
cranidia, I librigena„ 6 pygidia.-S.Vic-11 (E24); I pygid-
ium.-S.Vic-12 (F9); 2 Cygidia.-S.Vic-19 (N51, N52,
N54-N59, N61, N63, P3, P16, P35); 8 cranidia, 45 pygidia.

Genus PARABASILICUS Kobayashi, 1934
PAKABASILICUS? sp. aff. P. TYPICALIS

Kobayashi, 1937
Figure 63,1-2

Msaphus potuisii MURCHISON, HOEK, 1912, p. 236.
?Parabaratcur aft. typicalis KOBAYASHI, 1937a, P. 503, pl. 5,

fi g. 11-12.

In the collections from Rio Capillas and Que-
brada de Santa Gertrudis are several large poorly
preserved pygidia which are closely similar to speci-

-5, Pygidium (no. 3536), loc. S.Vic-I9
(N61), X1.8.-6, Pygidium (no. 3613),
loc. S.Vic-I2 (F9), X1.6.-7, Pygidium
(no. 3527), loc. S.Vic-19 (N59), X2.3.-
8, Pygidium (no. 2050), loc. S.Ros-5, X1.7.

9, Pygidium (no. 3787), loc. S.Vic-19
(P16), X1.4.

mens described by KOBAYASHI (1937a, p. 503, pl. 5,
fig. 11-12) from the Middle Ordovician of Bolivia
under the name Parabasilicrts sp. all. P. typicalis,
originally referred by HOEK IO Asaphrts porvisii
MURCHISON. They are parabolic in outline, have
an ill-defined narrow tapering axis which is seg-
mented throughout with 12 to 13 very faint rings,
pleural fields with indications of 7 to 8 ribs, and
a wide concave border. Their poor preservation pre-
cludes a more accurate identification but it has
seemed advisable to illustrate them as they belong
to one of the few Llanvirnian species of trilobites
known in northern Argentina.

Occurrence.-LLANVIRNIAN. J.Cap-5 (C4); I pygidium.-
S.Cal-13 (G2); 2 pygidia.
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Genus DOLEROBASILICUS Harrington
& Leanza, 1942

DOLEROBASELICUS? sp.

Figure 63,3

Description.-Pygidium large, parabolic in out-
line, somewhat wider than long, more convex
transversely than longitudinally; axis narrow, width
about 0.15 of total width of pygidium, long, taper-
ing backward, multisegmented: all specimens badly
defaced, showing only 3 to 4 deeply marked an-
terior rings and indications of many others behind
them; pleural fields convex, bearing 15 very well-
marked ribs defined by deep pleural furrows; sur-
face of ribs crossed by conspicuous interpleural fur-
rows; segmentation vanishing some distance from
margin leaving wide smooth slightly concave bor-
der not differentiated by border furrow.

Remarks.-The pygidia considerably abraded just
described resemble that of the type species of
Dolerobasilicus, D. yokusensis (KoBnynsin) (1934,
pl. 33, fig. 3-7), in having numerous well-marked
segments and a very narrow axis. They are too
damaged for a more accurate identification.

occ.rr,ice.-UPPER LLANVIRNIAN. SJ-15; 5 pygidia.

Subfamily OGYGIINAE Raymond, 1913

Genus ASAPHELLUS Callaway, 1872
ASAPHELLUS CATAMARCENSIS Kobayashi,

1935
Figures 64,1-6; 65,1-8

Asaphellus? catamarcensis KOBAYASHI, 1935, p. 65, pl. 11,
fig. 11-15.

Asaphellus tujuanus HARRINGTON .937 (partim), p. 115, pl. 5,
fig. 5, 10-11 (non fig. 9).

Asaphellus (Asaphelloides) asaericanus WOW , KOBAYASHI,
1937, p. 14.-KOBAYASH1, 1937a, P. 497, pl. 5, fig. 1-6.
-HARRINGTON, 1938, p. 247, pl. II, fig. 4.

Asaphellus catamarcensis KOBAYASHI, HARKING-TON, 1938, p.
244, pl. 13, fig. 3-6, 8-10, 16.

Basiliella carinota HARRINGTON, 1938 (partim), p. 247, pl. 11
(nor, fig. 12, 14-15, 18).

Description.-Dorsal exoskeleton large, elliptical
in outline, slightly convex. Cephalon semicircular
to slightly parabolic in outline, somewhat less than
twice as wide as long, very gently convex, with
wide depressed border. Gabella elongate, flattened,
smooth, with minute mesial tubercle near articu-
lating margin, ill defined by faint shallow axial
furrows that slightly converge forward, rounded
anteriorly, sloping down into depressed preglabellar
field. Occipital ring not differentiated; articulating
rim crescentic, narrow. Frontal area wide, depressed,
without differentiated anterior border; anterior mar-
gin acuminate. Palpebral areas of fixigenac very
narrow; posterior areas wide; posterior border nar-
row, well defined by wide shallow border furrow;
posterior margin straight, normal to axis. Eyes mod-
erately large, located very close to glabella and
nearer posterior than anterior margin. Facial suture
isotcliform; anterior branches moderately diverging
in front of eyes, meeting mesially in broad ogive;

Fla. 63. Llanvirnian Asaphidae from Jujuy, Salta
and San Juan.

1-2. Parabasilicus sp. aff. P. typicalis KOBAYASHI

from the Hoekaspis schlagintweiti zone of Ju-
juy and Salta.-1, Pygidium (no. 2115), loc.
J.Cap-5 (C4), X 1.-2, Pygidium (no.
2636), loc. S.Cal-13 (G2), X1.4.

3. Dolerobasilicus? sp., from the Proetiella tellecheai
zone of San Juan (loc. SJ-15), pygidium (no.
4119), Xl.

posterior branches sigmoidal, very oblique back-
ward-outward, cutting posterior margin near genal
angles. Librigenae with wide depressed border nar-
rowing posteriorly; genal angles produced into long
spines.

Thorax with axis of moderate width, almost
parallel-sided; pleural extremities pointed.
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Fin. 64. Lower and Upper Tremadocian Asaphidae from Salta.

1-6. Asaphellus catarnarcensis KOBAYASHI (see also
Fig. 65).-1, Pygidium (no. 3439), Upper
Tremadocian (Notopeltis orthometopa zone),
Inc. S.Vic-19 (N48), X1.3.-2, Cranidium
(no. 3549), Lower Tremadocian (Kainella
mcridionalis zone), loc. S.Vic-19 (N62), X4.

3, Specimen (no. 3856), Lower Tremado-
cian (Kainella meridionalis zone), loc. S.Vic-

15 (Z15), X0.8.-4, Hypostoma (no. 466),
Upper Tremadocian (Notopeltis orthometopa
zone), Inc. J.Tum-2, X1.6. 	 5, Librigena
(no. 525), Upper Tremadocian (Notopeltis
orthometopa zone), loc. J.Tum-2 . X2.4.
6, Specimen (no. 3523), Upper Tremadocian
(Notopeltis orthometopa zone), loc. S.Vic-19
(N59), Xl.
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Pygidium semielliptical in outline, transversely
elongate, length about 0.4 of width, slightly con-
vex, obscurely segmented; axis long, narrow, anterior
half tapering backward and bearing 4 to 5 faint
rings, posterior half almost parallel-sided and prac-
tically smooth; axis ending in blunt point at con-
cave border; pleural fields slightly convex, practically
smooth (a few well-preserved specimens showing
extremely faint indications of ill-defined ribs which
are seen only with oblique illumination); concave
border wide, well differentiated. Hypostoma with
entire posterior margin.

Remarks.—In 1912 HOEK (p. 220, pl. 10, fig.
2-6) described and figured an asaphid from Abra
de Chorcoya, Bolivia, under the name Megalaspis?
americana. The remains, very poorly illustrated,
consist of 2 very fragmentary cranidia, a broken
librigena, and 2 very dissimilar pygidia preserved in
a coarse-grained sandstone. In 1935 (p. 65, pl. 11,
fig. 11-15) KOBAYASHI described another asaphid
from Angosto de Parcha (Prairie Catamarca"),
Argentina, under the name Asaphellus? catamar-
censis, based on fairly well-preserved cranidia and
associated pygidia, librigenae, and a hypostoma. A
little later, KOBAYASHI had opportunity to study the
Bolivian collections described by HOEK and in his
preliminary paper on the Cambro-Ordovician shclly
faunas of South America (1937, p. 14) he proposed
a subgenus of Asaphellus (namely, Asaphelloides
KOBAYASHI) based on a single bifurcated hypostoma
(not described by HoEx) which he found in a
sample of shale labelled "Cuesta de Erquis, Bolivia."
He assigned the hypostoma to Megalaspis? americana
and designated this species as type of Asaphelloides.
Later in the same year, KOBAYASHI (1937a, p. 498)
described the species under the name Asaphellus
(Asaphelloides) americana (HoEx) and stated that
"Asaphelltu? catamarcensis is most probably identi-
cal with this species," suggesting that the posterior
spines were probably "lost in the hypostoma from
Prairie Catamarca (=Angosto de Parcha)." He
headed the synonymy of A. (A.) americana (HoEK)
with the following entry: "1912, Afegalaspis? ameri-
cana HOEK. OP. cit., page 220, pl. 10, fig. 5 (figs.
4 and 6 (?), non figs. 2 and 3)." It is, therefore,
clear that the pygidium figured by HOEK in pl. 10,
fig. 5, was regarded by KOBAYASHI as the only speci-
men unquestionably belonging to this species. In
the writers' opinion this is enough to make this
pygidium the lectotype of M.? americana but to
prevent possible misunderstanding and because
KOBAYASHI was not explicit about the choice of
lectotype, it is here so designated. Only 2 out of
the 5 specimens on which HOEK based his M. ameri-
cana (the cranidium and librigena figured by HOEK

in pl. 10, fig. 3 and 2 respectively) were redescribed
by KoanvAsHi. He referred both to Kainella uteri-

dionalis KOBAYASHI but illustrated only the craM-
dium in his pl. 6, fig. 7 (explanation of the plate

erroneously stating that it comes from Aguas Cali-
entes, Jujuy). Curiously enough, the remainder of
HOEK'S type material (including the lectotype pygid-
ium) not only was undescribed and unfigured by
KOBAYASHI, but in his discussion of Asaphellus
(Asaphelloides) americana, no mention of it is
made. His description and illustrations of this
species (KosArmin, 1937a, p. 498, pl. 5, fig. 1-6)
are exclusively based on detached cranidia, pygidia,
librigenae, and a hypostoma from Cuesta de Erquis,
Bolivia, which apparently were unnoticed by HOEK.

The remains described by KOBAYASHI from Cuesta
de Erquis are so similar to those of A. catamarcensis
from Angosto de Parcha that little doubt can be
entertained regarding their specific identity; but
when the pygidia illustrated by him from Cuesta
de Erquis as A. (A.) americana (KOBAYASHI, 1937a,
pl. 5, fig. 5-6) are compared with the figure of
the lectotype pygidium from Abra de Chorcoya
illustrated by HOEK (1912, pl. 10, fig. 5), it can
hardly be admitted that they belong in the same
species, not to say genus. Judging by HOEK'S ad-
mittedly poor illustration, the lectotype of M.?
americana resembles much more closely the pygid-
ium of Leiostegium than that of any known
asapnid, and as this subgenus of Lloydia is known to
occur in the Lower Tremadocian of northern Argen-
tina, it may actually belong to a species of Leto-

stegium. Be that as it may, it is impossible to
ascertain whether or not the pygidium from Abra
de Chorcoya belongs to the same species as those
from Cuesta de Erquis and there is, therefore, no
valid reason to discard A. catamarcensis in favor
of a very doubtfully valid A. americanus.

Asaphellus catamarcensis, as defined by the syn-
types from Angosto de Parcha, seems to differ from
the Cuesta de Erquis material in the entire char-
acter of the hypostoma, but this difference is more
apparent than real. In the first place, it is impos-
sible to ascertain whether the single forked hypo-
stoma from Cuesta de Erquis corresponds to the
cranidia and pygidia found at the same locality,
since all specimens are found detached in different
rock samples. In the second place, it is almost cer-
tain that the forked appearance of this hypostoma
is due to accidental breakage of the mesial part of
the posterior margin of an entire hypostoma. It
should be mentioned in this connection that in the
very large collections studied by the writers no
forked hypostomas comparable to that from Cuesta
de Erquis have been found while, on the other
hand, numerous hypostomae found at Angosto dc
Parcha associated with cranidia and pygidia of A.
catatnarcensis have the posterior margin entire, like
the specimen originally described by KOBAYASHI.

From the preceding discussion the writers con-
clude that (1) Asaphellus catamarcensis KOBAYASHI

is a valid species, (2) Megalaspis? americana HOEK

is an unrecognizable species, for HOCK'S original
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Fin. 65. Lower and Upper Tremadocian Asaphidae from Salta, Jujuy and La Rioja.

1-8. Asaphellus catarnarcensis KOBAYASHI (see also
Fig. 64).-1, Pygidium (no. 2569), Lower
Tremadocian (Kainella meridionalis zone), loc.
S.Iru-4, X2.2.-2, Pygidium (no. 3473),

Upper Tremadocian (Notopeltis orthometopa
zone), loc. S.Vic-19 (N51), X3.4.-3, Pygi-
dium (no. 4093), Lower Tremadocian (Para-
bobina argentina zone), loc. LR-2, X1.8.—
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description and illustration of the lectotype and only
known specimen (which seems to be lost) is in-
sufficient to characterize it, (3) the subgenus
Asaphelloides KOBAYASHI is either (a) based on a
broken hypostoma belonging to A. catamarcensis,

in which case it would be an invalid subjective
junior synonym of Asaphellus CALLAWAY, or (b)
based on a single forked hypostoma belonging to
an unnamed species erroneously identified by KOBAY-
Amu as A. ("Megalaspis?" ) americanus-if so, it
would be a subgenus without type species and,
therefore, equally invalid.

Lastly, it should be mentioned that in 1938 the
senior author thought it possible to distinguish
between Asaphellus catamarcensis (as defined by
the syntypes from Angosto de Parcha) and "A.
americanus" (as defined by the Cuesta de
Erquis material), since the pygidia of the former
appear to be longer and less well-segmented than
those of the latter. The examination of nearly 900
pygidia from many localities in Salta and Jujuy has
convinced the writers that these differences are due
to preservation; when the pygidia have suffered
longitudinal compression they appear transversely
elongate and the segmentation is enhanced by trans-
verse wrinkles.

Asaphellus catamarcensis is very similar to A.
tom Olensis KOBAYASHI (1934, p. 549, pl. 4, fig.
1-7) from the Tremadocian of Korea but differs
from this species in having a longer cranidium,
somewhat more posterior eyes, wider posterior areas
of fixigenae, and a less uniformly tapering pygidial
axis.

Ortunence.-Lowra TREINADOCIAN: J.Hum-4 (A5); 1 pygid-
ium.-I.Hum-5 (A7); I librigena, 18 pygidia.-J.Ti1-3
(A4); 1 librigena, 3 pygidia, 1 hypostoma.-J.Ti1-6 (C2);
1 cranidium, 2 pygidia, 1 hypostoma.-).Til-13 ( C1); 8
cranidia, 3 pygidia.-J.Ti1-16 (G3); 1 cranidium, 3 libri-
genae, 4 pygidia.-J.Ti1-17 ( 04); 10 cranidia, 5 librigenae,
27 pygidia, 2 hypostomas.-J.Ti1-18 (05); 5 cranidia, 3
librigenae, 24 pygidia.-1.Ti1-19 ( 06); 1 cranidium, 1
librigena, 6 pygidia.-J.T11-20 ( 08); 5 pygidia.-J.Ti1-21
(09); 1 cranidium, 6 pygidia.-J.Ti1-24 (F4); 2 pygidia.
- J.Tum-4 (II); 1 cranidium, 1 pygidium.-J.Tum-5
(12); 2 cranidia, 3 pygidia.-J.Tum-I8 (A3); 2 pygidia.
- LR-I and 2; 2 cranidia, 7 pygidia.-S.Cal-3 (A8); 8
cranidia, 2 librigenae, 13 pygidia.-S.Cal-4 (A5); 6 crani-
diii, 1 librigena, 34 pygidia.-5.Cal-5 (F1); 1 cranidium,
I librigena, 6 pygidia, 3 hypostomas.-S.Iru-4; I cephalon,
5 cranidia, 7 pygidia with part of thorax attached.-S.Iru-5
(54, 58); 2 pygidia.-S.Ora-4; I pygidium.-S.Ros-1; 3
cranidia, 2 librigenae, 12 pygidia, 2 hypostomas.-S.Ros-11
(Q1); 2 pygidia.-S.Ros-I2 (PIO, P14, P17, P18); 4 cran)-
dus, 3 librigenac, 9 pygidia, 1 hypostoma.-S.Ros-I3  (Nil);
1 fragmentary specimen.-S.Vic-4; 6 cranidia, 2 librigenae,
40 pygidia.-S.Vic-5 (Ell); I nearly complete specimen.
-S.Vic-9 (122); 1 librigena, 4 pygidia.-S.Vic-15 (215);
I nearly complete specimen.-S.Vic-19 (A91, A94, NH,
N46-N50); 17 pygidia. UPPER TREMADOCIAN: J.Hum-7 (A9);

1 cranidium, 2 librigenae, 15 pygidia, 4 hypostomas.-
J.Ti1-8 (03); 2 pygidia.-I.Tum-2; 7 cranidia, 37 pygidia.
-J.Tum-3; 5 cranidia, 15 pygidia.-J.Tum-6 (13); 1
cranidium, 8 pygidia.-J.Tum-7 (14); 1 cranidium, 2 pygid-
ia.-J.Tum-8 (15); 9 cranidia, 7 librigenae, 24 pygidia.
-J.Tum-9 (16); 4 pygidia.-J.Tum-10 (17); 1 cranidium,
2 pygidia.-S.Ros-5; 5 cranidia, 11 pygidia.-S.Vic-1 (J);
1 pvgidium.-S.Vic-19 (A106, N51, N56, N57, N59, N6I,
N63, P3, P5, P16, P28); 2 nearly complete specimens, 8
cranidia, 1 librigena, 19 pygidia.

ASAPHELLUS JUJUANTJS Harrington, 1937
Figure 66,6-12

Asaphdlui jumanus H ARRINGTON , 1937 (partirn), p. 115,
pl. 5, fig. 9 (non fig. 5, 10, 14).-1-bisouNcroN, 1938, p.
242, pl. 13, fig. 1-2, 7.

Description.-Cephalon semicircular in outline,
twice as wide as long, slightly convex. Cranidium
depressed, slightly wider than long. Glabella
smooth, depressed, rounded in front, ill defined to
nondifferenhated except anteriorly where it is
vaguely marked off by a gentle slope that leads
down into the depressed frontal area; with minute
posterior mesial tubercle. Occipital ring not dif-
ferentiated but marked off posteriorly by pair of
minute submarginal pits; articulating rim very
narrow, crescentic, extending between submarginal
pits. Frontal area relatively narrow, depressed, ill
defined from glabella, without differentiated an-
terior border. Palpebral areas of fixigenae narrow;
posterior areas wide; posterior border narrow, well
defined by narrow border furrow; posterior margin
straight, normal to axis. Eyes large, located very
close to glabella, submedian. Facial suture isoteli-
form; anterior branches slightly divergent in front
of eyes, intramarginal to mid-line, meeting in well-
marked ogive; posterior branches sigmoidal, cutting
posterior margin nearer genal angle than glabella.
Librigenae with wide depressed border and very
small, short genal spines.

Thorax with relatively narrow axis, about 0.3 of
total width of thorax; pleural extremities rounded.

Pygidium parabolic-subtriangular in outline,
slightly convex; axis narrow, tapering backward,
barely differentiated from pleural fields except pos-
teriorly where it ends in a blunt point slightly
raised above concave border, practically smooth (4
to 5 very faint rings being barely distinguished in
some specimens along anterior half); pleural fields
slightly convex, smooth; concave border wide, well
defined. Hypostoma with entire posterior margin.

Type.-Holotype, no. 4305.
Occurrence.-UPPER TREPAADOCIAN. (A8); 2 libri-

mac, 7 pygidia.-J.Tum-2; 2 cephala, 3 cranidia, 7
pygidia.-J.Tum-3; 1 cranidium, I pygidium.-S.Iru-4;
2 cephala.-S.Vic-19 (P42); 2 pygidia.

4, Pygidium (no. 4306), Upper Tremadocian
(Notopeltis orthometopa zone), loc. J.Tum-3,
X2.8.-5, Specimen (no. 5086), Lower
Tremadocian (Parabolina argentina zone), loc.
LR-2, X2.4.-6, Pygidium (no. 3551),
Upper Tremadocian (Notopelhs orthometopa

zone), loc. S.Vic-19 (N63), X1.3. 7,
Pygidium (no. 1402), Lower Tremadocian
(Kainella meridionalis zone), loc. S.Cal-5
(1), X1.8.-8, Pygidium (no. 1399), Lower
Tremadocian (Kainella meridionalis zone), S.
Cal-5 (F1), X1.6.
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Flo. 66. Lower and Upper Tremadocian Asaphidae from La Rioja, Jujuy and Salta.

1-5, Aiaplzellus rioianus HARRINGTON 8t LEANZA, n.
sp., from the Lower Tremadocian (Parabolina
argentina zone) of La Rioja (loc. LR-2).—
1, Pygidium (paratype, no. 4092), X1.7.—

2, Pygidium (no. 2554), X2.-3, Cranichum
(holotype, no. 4094), X2.2.-4, Pygidium
(no. 2479), X1.1. 5, Librigena (no. 5082),
X2.
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ASAPHELLUS RIOJANUS Harrington & Leanza,
n. sp.

Figure 66, 1 -5

Description.—Cranidium slightly convex, as wide
as long. Glabella twice as long as wide, well de-
fined by moderately deep wide axial furrows,
parallel-sided (median constriction observed in
holotype probably due to lateral compression of
specimen), tapering forward anteriorly, rounded-
subacuminate in front, smooth, without mesial
tubercle. Occipital ring not differentiated; articulat-
ing rim very narrow, crescentic. Frontal area mod-
erately wide, depressed, without differentiated an-
terior border; anterior margin sharply acuminate.
Palpebral areas of fixigenae very narrow; posterior
areas moderately wide, subrectangular; posterior
border ill defined by wide shallow border furrow;
posterior margin slightly oblique backward-outward.
Eyes of medium size, located very close to glabella
and much nearer posterior than anterior margin.
Facial suture isoteliform; anterior branches mod-
erately divergent in front of eyes, intramarginal to
mid-line, meeting mesially in strongly marked
ogive; posterior branches sigmoidal, very oblique
outward, curving backward posteriorly. Librigenae
with moderately wide raised border well defined
by border furrow; genal spines long. Thorax un-
known.

Pygidium parabolic in outline, slightly convex;
axis narrow, about 0.2 of total width of pygidium,
long, tapering backward, bearing faint indications
of 5 to 7 rings along anterior part, smooth pos-
teriorly, ending in acuminate extremity prolonged
in short post-axial ridge that vanishes before reach-
ing concave border; pleural fields slightly convex,
with very faint indications of 6 to 7 wide ribs
barely seen with oblique illumination, separated by
wide shallow pleural furrows; concave border well
defined, relatively narrow, slightly depressed below
level of pleural fields. Hypostoma unknown.

Remarks.—Araphellus riojanzu differs from both
A. catamarcensis and A. jujuanus in having the
glabella well defined by moderately deep axial fur-
rows, tapering forward anteriorly and rounded-
subacuminate in front, more posterior eyes and the
pygidium with long posteriorly acuminated axis and
narrower border.

Typcs.—Holotype, no. 4094; paratype, no. 4092.

OCCUrrt17CC.—Lowtft TAEMADOCIAN. LR-1; 1 cranidium, I
librigena, 3 pygidia.—LR-2; 1 pygidium.

Fm. 67. Notopeltis orthometopa (HARRINGTON ). Re
construction (based on specimens 74, 2918 and

2942), X2.8.

Genus NOTOPELTIS Harrington &
Leanza, n. gen.

Mcgaluspidella HARRINGTON (non KOBAYASHI). 1938, p. 239.

Diagnosis.—Asaphidae with isoteliform
facial suture and entire hypostoma. Glabella
slightly tapering forward, rounded anterior-
ly, reaching anterior border, practically
smooth, with tiny posterior mesial tubercle.
Occipital ring not differentiated. Eyes of
medium size, subcentral. Librigenae with
convex border, defined by faint border fur-
row; genal spines strong, circular in section.
Thorax with narrow axis; pleurae ending in
short spines. Pygidium semielliptical in out-
line, with weak to almost obsolete segmen-

6-12. Asaphellus jujuanus HARRINGTON, from the
Upper Tremadocian of Jujuy and Salta.-6,
Cranidium (no. 1381), Triarthrus tetragonalis-
Shumardia minutula zone, loc. J.Hum-6 (A8),
X2.4.-7, Cephalon (no. 526), Notopeltis
orthometopa zone, loc. J.Tum-2, X2.6.-8,
Librigena (no. 1375), Triarthrus tetragonalis-
Shumardia minutula zone, loc. J.Hum-6 (A8),
X2.-9, Cranidium (no. 1397), Triarthrus

tetragonalis-Shumardia minutula zone, loc. J.
Hum-6 (A8), X3.1.--/O, Pygidium (no.
3838), Notopeltis orthometopa zone, loc. S.
Vic-I9 (P42), X1.3.-11, Hypostoma (no.
1395), Triarthrus tetragonalis-Shumardia min-
utula zone, loc. J.Hum-6 (A8), X1.5.—
12, Holotype (no. 4305), Notopeltis ortho-
metopa zone, loc. J.Tum-2, X2.3.
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Fin. 68. Upper Tremadocian Asaphidae from Salta and Jujuy.

1-11. Notopeltis orthotnetopa (HARRINGTON), from
the Notopeltis orthometopa zone (see also Fig.
69).-1, Cranidium (no. 2918), loc. J.Ti1-22
(G10), X2.8.-2, Cranidium (no. 2020), loc.
S.Ros-5, X2.8.-3, Craniclium (holotype,
no. 54), loc. rfum-2, X4.3.-4, Pygidium
(no. 3803), loc. S.Vic-19 (P18), X5.4.—
5, Cranidium (paratype, no. 31), loc. J.Tum-2,

X3.4.-6, Cranidium (no. 2941), plasticine
squeeze, loc. J.Ti1-22 (G10), X2.5.-7,
Cranidium (no. 2919), loc. J.Ti1-22 (G10),
X2.1.-8, Librigenae (paratypes, no. 167),
loc. J.Tum-2, X1.1. 9, Pygidium (no. 23),
loc. J.Tum-2, X2.3.—/O, Pygidium (no.
453), loc. J.Tum-2, X3.7.-11, Pygidium
(no. 23), loc. J.Tum-2, X2.5.
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tation, without concave border; segmenta-
tion of pleural fields ending at some distance
from margin, leaving relatively narrow, con-
vex border, sloping gently downward, but
the impression of the inner edge of the
doublure on the upper surface of the dorsal
exoskeleton may simulate a border furrow
which does not exist.

Type species.—Megalaspidella orth  orne-
topa HARRINGTON, 1938.

Remarks.—Notopeltis orthometopa was
originally described by the senior author
(HARRINGTON, 1938, p. 239) as belonging to
the genus Megalaspidella KOBAYASHI, since
it was thought that the pygidium had a con-
cave border. Well-preserved specimens re-
taining the dorsal exoskeleton, however,
show that no concave border is present, what
appears to be a faint border furrow in some
specimens being the inner edge of the
doublure made visible on the upper surface
of the dorsal exoskeleton by slight vertical
compression. Apparent concavity of the bor-
der in some partially exfoliated pygidia is
produced by uncovering of the doublure by
removal of the dorsal integument directly
above it. This is a common state of preserva-
tion, which probably is explained by the in-
fluence of the cavity left between the con-
cave doublure and convex outer part of the
pleural fields in facilitating exfoliation of
the dorsal integument reaching to the inner
edge of the doublure by reason of vertical
compression in the sediment.

In its lack of a pygidial border, Notopeltis
can be compared with Megalaspides BROG-

GER, Asaphus BRONGNIART, and Dolerasa-
phus, n. gen. It differs from Megalaspides,
however, in having an entire hypostoma and
a differentiated glabella, and from both
Asaphus and Dolerasaphus in possessing a
cephalic border. Moreover, Asaphus lacks
genal spines and a preglabellar field, while
Dolerasaphus has a wide, flat preglabellar
field without differentiated anterior border.

NOTOPELTIS ORTHOMETOPA (Harrington),
1938

Figures 67; 68,141; 69, 1 -5
Afegalaspidella orthometopo HARRINGTON, 1938, p. 239, pl. 12,

fig. 1-8.
Megalaspidella primal, HARRINGTON, 1938, p. 241, pl. 11, fig.

5 and 7; pl. 12, fig. 11.14.

DeVeription.—Cephalon subsemicircular, gently
convex. Cranidium wider than long, length about
0.7 of posterior width. Glabella moderately convex,
fairly well defined by straight shallow axial furrows,

elongated, tapering slightly forward along posterior
half, parallel-sided in front of eyes, semicircular
anteriorly, smooth, with tiny mesial node at pos-
terior 0.25 of length; some specimens with 3 pairs
of very faint muscle scars. Occipital ring not dif-
ferentiated; socket for reception of lit thoracic
articulating half-ring well-marked, crescentic. Pre-
glabellar field absent; anterior border furrow
curved forward mesially, straight and slightly
oblique backward-outward at sides of glabella; an-
terior border wide, gently raised; anterior margin
acuminate. Anterior areas of fizigenae small, de-
pressed, subtriangular; palpebral areas very narrow;
posterior areas moderately large, subtriangular; pos-
terior border of moderate width, well defined by
straight border furrow; posterior margin almost
normal to axis. Eyes of medium size, located very
close to glabella, submedian; palpebral lobes raised
distally. Facial suture isoteliform; anterior branches
slightly divergent in front of eyes; posterior branches
somewhat sigmoidal, oblique backward and out-
ward. Librigenae wide, with convex wide border
defined by faint border furrow; genal spines strong,
circular in section.

Pygidium semielliptical in outline, transversely
elongate, length about 0.55 of width, moderately
convex; axis slightly raised above level of pleural
fields, relatively narrow, about 0.25 of total width
of pygidium at anterior extremity, tapering back-
ward, ending posteriorly in raised blunt point,
bearing 9 to 10 rings, with anterior 5 or 6 rings
fairly well marked, posterior rings faint, indistinct;
pleural fields convex, articulating furrow and facet
well marked, segmentation weak, consisting of 6
to 7 ribs barely defined by wide shallow pleural
furrows; ribs marked by 2 fine raised lines, of which
anterior line represents suture between 2 pleurae
(interpleural "furrows") and posterior line is formed
by slightly raised anterior edge of pleural furrow,
surface of rib between the 2 raised lines being
very slightly depressed; concave border absent,
pleural segmentation ending at some distance from
margin so as to leave a smooth convex border that
is not differentiated from remainder of pleural
fields by border furrow. Hypostoma with entire,
acuminate posterior margin.

Remarks.—A "false concave border" is seen in
many pygidia of Notopeltis orthometopa owing to
different conditions of preservation. The following
examples are common: (1) specimens retaining dor-
sal exoskeleton with inner edge of doublure im-
pressed on dorsal surface of test by slight vertical
compression so as to simulate a fine border furrow;
(2) specimens retaining dorsal exoskeleton but ex-
foliated marginally, with narrow convex border
directly above doublure broken away and exposed
concave upper surface of doublure appearing as a
false concave border; (3) internal molds (whole
dorsal exoskeleton, including doublure, exfoliated)
with concave impression of the lower or ventral sur-
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FIG. 69. Upper Tremadocian Asaphidac from Jujuy.

1-5. Notopeltis orthornetopa (HARRINGTON), from

the Notopeltis orthometopa zone (see also Fig.

68).-1 , Specimen (no. 2942), loc. J.Ti1-22
(GI 0), X 2.3.-2, Several pygidia ( para-
type to right, no. 74), loc. J.Tum-2, X2.3. 

face of the doublure (which is convex downward)

lying at a lower level than the convex surface of

the remainder of the mold so as to simulate a sharp-

ly marked concave border.

New material at hand, consisting of more than

370 specimens, shows that the species described in

1938 by HARRINGTON (1938, p. 241, pl. 11, fig.

5,7; pl. 12, fig. 11-14) as Megalaspidella pumila is

indistinguishable from Notopeltis orthometopa, the

differences noted being attributable to variations in

preservation and distortion.

3, Pygidium (no. 413), loc. J.Tum-2, X5.6.
Pygidium (paratype, no. 74), loc. J.

Tum-2, X3.6.-5, Several pygidia (no.

167), loc. J.Tum-2, X3.4.

Typcs.—Holotypc, no. 54; paratypcs, nos. 31, 74, 167.

Occurrence.—HPPER TREMADOCIAN. J.Ant.1; 2 pygidia.—
J.Ti1-22 (G10): 1 nearly complete specimen, 13 cranidia, 35
pygidia, 4 librigenae.—J.Tum-2; 15 cranidia, 45 pygidia, 7
librigenae, 4 hypostomas.—).Tum-10 (17); 5 cranidia, 34
pygidia.—J.Tum-11 (18); 4 pygidia.--J.Tum-I2 (19);
2 pygidia.—J.Tum-13 (JI); 9 cranidia, 48 pygidia.—S.
Cal-8 (F4); 3 oranidia, 12 pygidia.—S.Cal-9 (F5); I frag-
mentary specimen, 2 cranidia, I hypostoma.—S.Cal-10 (P6);
8 pygidia.—S.Ros-5; 10 cranidia, 20 pygidia.—S.Vic-1

(J. K); 35 cranidia, II librigenac, 34 pygidia.—S.Vic-10

( 15 3); 3 fragmentary spccimens.—S.Vic-13 (R15); 1 frag-

mentary specimen.—S.Vic-14 (L19); 3 pygidia.—S.Vic.I9

(A106, N51, N56-N59, N61, N62, NM, P3, P5, P12, P14,

P16, P18, P28); 6 cranidia; 38 pygidia.
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Genus DOLERASAPHUS Harrington &
Leanza, n. gen.

Diagnosis.—Asaphids with isoteliform
facial suture. Cephalon without differen-
tiated border, with genal spines; glabella
elongate, smooth, without mesial tubercle,
fairly well defined by shallow axial furrows,
slightly constricted at level of eyes, rounded
anteriorly but not expanded; occipital ring
not differentiated; frontal area wide, flat,
without differentiated anterior border; eyes
large, close to glabella, submedian. Thorax
with narrow axis, pleurae ending in short
spines. Pygidium without differentiated bor-
der and almost obsolete segmentation; axis
tapering and vanishing backward. Hypos-
toma unknown.

Type species.—Dolerasaphus laevi s HAR-

RINGTON & LEANZA, n. sp.
Remarks.—Dolerasaphus resembles A sa-

phus BRONGNIART in lacking cephalic and
pygidial borders, but differs from this genus
in having genal spines, a nearly parallel-
sided glabella without mesial tubercle, well-
developed frontal area, narrow thoracic axis
and ill-defined nearly smooth pygidial axis.
Dolerasaphus seems best compared with
Notopeltis, but it can be easily distinguished
from this genus by its lack of a cephalic
border, wide frontal area without differen-
tiated anterior border, larger eyes, more
acuminate facial ogive, and pygidial axis
vanishing backward.

DOLERASAPHUS LAEVIS Harrington & Leanza,
n. sp.

Figure 70, 1

Description.—Dorsal exoskeleton of medium size,
elliptical in outline, moderately convex. Cephalon
semicircular in outline, nearly twice as wide as
long. Cranidium slightly wider than long, scarcely
convex transversely, well arched longitudinally.
Glabella elongated, width about 0.7 of length, fairly
well defined behind eyes by shallow axial furrows
slightly converging forward, very slightly con-
stricted at level of palpebral lobes, semicircular in
outline anteriorly, smooth, without mesial tubercle.
Occipital ring not differentiated; socket for recep-
tion of 1st thoracic articulating half ring narrow.
Frontal area wide, flat, without differentiated an-
terior border; anterior margin strongly acuminate.
Palpebral areas of fixigenae very narrow; posterior
areas moderately large, subtriangular; posterior bor-
der narrow, ill defined by wide, shallow border fur-
row; posterior margin straight, normal to axis. Eyes
large, semicircular in outline, located very close to

FIG. 70. Upper Tremadocian Asaphiclae from Salta.

/. Doleraraphos laevis HARRINGTON te LEANZA, n.
gen., n. sp., from the Notopeltis orthometopa
zone of Salta (loc. S.Ros-6), holotype (no.
1689), X2.5.

glabella, submedian; palpebral lobes somewhat
raised distally. Facial suture isoteliform; anterior
branches moderately divergent in front of eyes,
meeting mesially in a pointed ogive; posterior
branches slightly sigmoidal, cutting posterior mar-
gin somewhat nearer genal angles than glabella.
Librigenae without differentiated border; genal
spines large, circular in section.

Thorax with narrow axis, about 0.25 of total
width of thorax; pleurae ending in short spines,
curved backward.

Pygidium scmielliptical in outline, length about
0.6 of width, moderately convex, without border;
axis narrow, tapering and disappearing backward,
weakly defined by faint shallow axial furrows that
disappear backward, with extremely faint traces of
4 anterior rings; pleural regions moderately convex,
with small triangular articulating facet and very
faint indications of 3 anterior ribs visible with
oblique illumination. Hypostoma unknown.

Type.—Holotypc, no. 1689.
OCCUrrenCe.—UPPEA TREMADOCIAN. S.Ros-6; I complete

specimen.

Genus OGYGIOCARIS Angelin, 1852

OGYGIOCARIS ARAIORHACHIS Harrington &
Leanza, n. sp.

Figure 71, 1 -6; 72,1.3

Description.—Dorsal exoskeleton of medium size,
elliptical in outline, very slightly convex. Cephalon
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FIG. 71. Arenigian Asaphidae from Salta.
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Fin. 72. Arenigian Asaphidae from Salta.

1-3. Ogygiocans arcuorhachts HARRINGTON & LEAN

zn, n. sp., from the Ogygiocaris araiorhachis
zone (see also Fig. 71).-1, Pygidium (no.
4407), loc. S.Ros-I9 (I), X 1.4.-2, Speci-

semicircular in outline, about twice as wide as
long, very slightly convex, with well-defined con-
cave border widening anteriorly. Glabella elongated,
flattened, ill defined by wide shallow axial furrows,
parallel-sided, rounded anteriorly, gently sloping
down into preglabellar field without intervening
preglabellar furrow; smooth, bearing minute pos-
terior mesial node visible only in very well-pre-
served specimens. Occipital ring not differentiated,
although a single specimen (Fig. 71,3) faintly shows
a pair of triangular lobes which constitute indica-
tions of a ring; articulating rim very narrow,
crescentic. Frontal area moderately wide, depressed,
without differentiated anterior border; anterior
margin slightly acuminate. Palpebral areas of fixi-
genae narrow; posterior areas wide; posterior border
narrow, defined by wide border furrow; posterior
margin straight, slightly oblique backward-outward.
Eyes moderately large, located close to glabella and
somewhat nearer posterior than anterior margin.
Facial suture isoteliform; anterior branches mod-

men (no. 3705), loc. S.Vic-I9 (M4), X1.4.
 3, Pygidium (no. 3673), loc. S.Vic-19
(M4), X1.8.

erately divergent in front of eyes, cutting anterior
border very obliquely running close to margin for
some distance, meeting mesially on dorsal surface
in broad slightly marked ogive; posterior branches
sigmoidal, very oblique outward and backward,
cutting posterior margin nearer genal angles than
glabella. Librigenae with well-defined concave bor-
der widened frontward; genal spine long, stout.

Thorax with very narrow axis, about 0.17 of total
width; pleurae with distal fulcrum, straight, normal
to axis, ending in short spines.

Pygidium semielliptical in outline, about twice
as wide as long, slightly convex; axis very narrow,
about 0.14 of total width, slightly raised above
level of pleural fields, tapering backward, multi-
segmented (anterior two-thirds with 9 to 10 well-
marked rings and posterior 3rd with 5 to 6 very
narrow almost obsolete rings); axis ending in blunt

.point at concave border; pleural fields with 8 to 10
wide flat ribs defined by deep narrow pleural fur-
rows; surface of ribs crossed by very faint inter-

1-6. Ogygiocaris araiorhachis HARRINGTON & LEAN

Ln, n. sp., from the Ogygiocaris araiorhachis
zone (see also Fig. 44).-1, Specimen (no.
4856), plasticine squeeze, loc. S.Ros-18 (P31),
X2.6.-2, Specimen (no. 44046), Inc. S.
Ros-19 (I), X1.7. 3, Holotype (no. 4406),

loc. S.Ros-19 (I), X1.7.-4, Pygidium (no.
3669), loc. S.Vic-19 (M4), X1.2.-5, Pygid-
ium (no. 1570), loc. S.Cal-11 (M2), X2.
—6, Paratype (no. 4404a), loc. S.Ros-19 (I),
X 1.4.
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Fia. 73. Arenigian Asaphidae from Salta.

I. Megalaspis pugiocauda HARRINGTON & LEANZA,

n. sp., from the Ogygiocaris araiorhachis zone
of Salta (loc. S.Cal-8 1F21), holotype (no.
1720), X2.1.

2-8. Megalaspis saltaensis (KANsER), from the
Kayseraspis asapl.elloides zone.-2, Speci-
men (no. 1893), plasticine squeeze, loc. S.
Cap-9 (H3), X3.8. 3, Pygidium (no.

pleural furrows; concave border moderately wide,
well defined. Hypostoma unknown.

Retnarks.—Ogygiocaris araiorhachis is closely
similar to the type species of Ogygiocaris ANGEL1N,

O. dilatata (13a0NNicir), as described and figured
by HADDING (1913, p. 70, pl. 7, fig. 1-10), but
differs from it in having more anterior eyes, wider
posterior areas of the fixigenae, a wider frontal
area, and anterior branches of facial suture less
divergent in front of the eyes.

4332), loc. S.Cap-7 (HI), X1.8.-4, Pygid-
ium (no. 1619), loc. S.Cap-1, X2.1.—
Pygidium (no. 1930), loc. S.Cap-I, X2.1. 
6, Pygidium (no. 1588), loc. S.Cap-7 (HI),
X2.2.-7, Pygidium (no. 4163), loc. S.Cap-
1, X3.3.-8, Pygidium (no. 1948), loc. S.
Cap-7 (H1), X3.7.

Ogygiocaris dilatata (BRÜNNICH) ANGEL1N seems
to be the only known species referable to this genus,
notwithstanding the fact that WALco -r -r, RAYMOND,

and COWPER REF.') have referred Asaphus debuchi-

anus BRONGNIART=A. debuchii BRONGNIART= Ogy-

gia buchii (BRONGNIART) SALTER IO Ogygiocaris.

This generic assignment, however, is clearly un-
warrantable. O. dilatata has an isoteliform suture,
as can be seen clearly in HADDING'S illustrations
(1913, pl. 7, fig. 1-2, 4), while "Ogygia buchii"
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has a niobiform suture. In comparing these species
SALTER (1863, p. 127) remarked that "an im-
portant difference resides in the facial suture, which
in O. dilatata is within the front margin on the
upper side, but in O. buchii is along the edge itself,
as in Asaphus tyrannus." O. dilatata differs from
"Ogygia buchii" not only in this fundamental
feature but also in the glabella, which is parallel-
sided and faintly segmented in O. dilatata but ex-
panded anteriorly and bearing 4 pairs of well-
marked lateral furrows in "O. buchii" (SALTER,

1863, pl. 14, fig. 1-7; pl. 15, fig. 1-6). The isoteli-
form or niobiform character of the facial suture,
the expanded or parallel-sided glabella, and the
glabellar segmentation are characters so funda-
mental in the classification of the Asaphidae that
the inclusion of 0. dilatata and "0. buchii" in a
single genus would destroy the basis of present
taxonomy of the family. For this reason, Ogygio-
carella is here proposed as a new genus with
Asaphus debuchianus BRONGNIART (1822, p. 20, pl.
2, figs. 2A-C) as the type species. This form has
been described and abundantly illustrated by SALTER

(1863, p. 125, pl. 14, fig. 1-7; pl. 15, fig. 1-6)
under the name of Ogygia buchii (BRoNcNitin-r).

Types.-Holotypc, no. 4406; paratype, no. 44042.
Occurrence.-ARENIGIAN. S.CM - 11 (M2); 1 pygichum.-

S.Ros-18 (P31, P33); 5 nearly complete specimens.-S.Ros-
19; 3 nearly complete specimens.-S.Vic-19 (M4, M8, N66);
I complete specimen, 7 pygidia.

Genus MEGALASPIS Angelin, 1852
MEGALASPIS SALTAENSIS (Kayser), 1898

Figure 73,2-8

Pterygometopus saltaensis KAYSER, 1898, p. 428, pl. 16, fig. 4.
Xenostegium salraensis (KnysEa), KOBAYASHI, 1937, p. 13

(listed).-KOBAVASHI, 1937a, p. 501, pl. 3, fig. 2.
Mega!asp" soltoensts (KAysEa), HARRINGTON, 1938, p. 235,

pl. II, fig. 2, 11-12.
Megolaspis longispina HARRINGTON, 1938, p. 237, pl. 12,

fig. 9.

Description.-Pygidium subtriangular-parabolic in
outline, length about 0.7 of width, gently convex;
axis long, narrow, about 0.25 of total width, well
defined by deep axial furrows, slightly raised above
level of pleural fields, tapering backward along
anterior half, nearly parallel-sided posteriorly, with
12 to 14 rings, the anterior 7 to 9 rings being well
marked and bearing an obscure mesial node in
some specimens; posterior rings very narrow, ill
defined; axis ending in blunt raised point at con-
cave border; pleural fields gently convex, with 9
to 10 well-marked ribs defined by deep pleural
furrows; surface of ribs crossed by oblique thin
interpleural furrows; concave border well differ-
entiated, wide; posterior margin produced into flat,
moderately long terminal spine; in some specimens
a low ill-defined mesial ridge is observed behind
the axis.

Remarks.-In 1898 KAYSER (p. 428, pl. 16, fig. 4)
described a pygidium from Cerro San Bernardo,
Salta, under the name Pterygometopus saltaensis.
The same pygidium was re-described and figured

by KOBAYASHI (1937a, p. 501, pl. 3, fig. 2) and
referred to the genus Xenostegium WALCOTT. In
1938 HARRINGTON (p. 235, pl. 11, fig. 2, 11-12)

described new materai from the type locality and
assigned the species to Megalaspis ANGELIN, men-
tioning that it differs from Xenostegium in having
the thoracic axis well defined throughout, strong
segmentation, pleural fields with well-marked ribs
crossed by fine interpleural furrows, and a concave
border not defined by border furrow. At the same
time HARRINGTON (1938, p. 237, pl. 12, fig. 9)

described a single pygidium from the same locality
under the name Afegalaspis longispina, differing
from M. saltaensis in minor details. New material
from Cerro San Bernardo shows that the differences
are too trivial to be regarded as having specific
value.

Megalas pis saltaensis may be compared with M.
acuticauda ANGELIN, as figured by ScHmiii -r (1906,
pl. 5-6) from Estonia, but differs from this species
in having fewer segments and a far less well-
defined postaxial ridge.

Occurrence.-ARENIGIAN. S.Cap-1; 8 pygidia, 2 thoracic
fragmcnts.-S.Cap-2 (9); 2 pygidia.-S.Cap -7 (HI); 1
pygidium.-S.Cap-9 (H3); 3 pygidia.-S.Ros-18 (P31);
1 pygidiurn.

MEGALASPIS PUGIOCAUDA Harrington &
Leanza, n. sp.

Figure 73,1

Description.-Pygidium medium in size, tri-
angular in outline, length about 0.6 of width, mod-
erately convex transversely; axis moderately nar-
row, about 0.25 of total width, tapering backward,
ill defined by shallow axial furrows, anterior half
bearing 5 faint rings, posterior half with extremely
vague indications of several narrow rings, ending
at concave border which is rounded posteriorly;
pleural fields convex, with 5 ribs fairly well marked
by shallow pleural furrows; surface of ribs flattened,
crossed by extremely fine interpleural furrows;
concave border relatively narrow at anterolateral
angles, sightly widened posteriorly, produced into
wide long subtriangular terminal spine.

Remarks-The pygidium just described, though
referable to Megalaspis on account of its char-
acteristic segmentation, differs from all known
species of this genus in the peculiar features of its
broad terminal spine. It may be compared with M.
acuticauda ANGELIN and especially with some
pygidia referred by SCHMIDT (1906, pl. 6, fig. 1) to
M. acuticauda lamans0 Scrim= which lack post-
axial ridge, but the Baltic forms have a much
shorter terminal spine and more numerous segments.

Type.-Holotypc, no. 1720.
Occurrenre.-ARENIGIAN. S.Ca1.8 (F2); 1 pygidium.

Genus MEGALASPIDELLA Kobayashi,
1937

Megalavidella KOBAYASHI, 1937, p. 15.-K0BAYASHI, 19376,
p. 499.

Diagnosis.-Asaphidae with isoteliform
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FIG. 74. Megalaspidella kayseri KOBAYASHI. Recon-
struction (based on specimens nos. 1692, 1696, 1717

and 1969), X1.6.

facial suture and entire hypostoma. Cephalic
and pygidial concave borders well developed.
Genal spine long. Glabella tapering slightly
forward, rounded anteriorly, well defined by
wide and moderately deep axial furrows,
smooth, with mesial tubercle. Occipital ring
not differentiated. Preglabellar field narrow.
Eyes moderately large, slightly posterior.
Pygidium semielliptical in outline, with
moderately strong segmentation; pleural
fields with wide ribs defined by narrower
pleural furrows. Hypostoma with posterior
margin entire, subacuminate.

Type species.—Megalaspidella kayseri
KOBAYASHI, 1937.

Remarks.—Megalaspidella KOBAYASHI is
closely comparable with Asaphellus CALLA-
WAY but differs from it in having the glabella
well defined by axial furrows, a narrower
preglabellar field, the facial ogive less
marked, and much more evident pygidial
segmentation.

MEGALASPIDELLA KAYSERI Kobayashi, 1937
Figure 74; 75,1-9

Megalaspis sp. KAYSER, 1897, p. 281, text-fig. p. 281, pl. 7,
fig. 10-11.

Afegalaspidella kayseri KOBAYASHI, 1937, p. 15.—KOBAYASH1,
1937, p. 499, pl. 5, fig. 7-8.

Description.—Dorsal exoskeleton of medium size,
elliptical in outline, slightly convex. Cephalon sub-
parabolic in outline, somewhat less than twice
as wide as long, scarcely convex, with wide con-
cave border. Cranidium slightly longer than wide.
Glabella elongate, flat, slightly tapering forward,
well defined behind eyes by wide shallow axial
furrows, rounded anteriorly, smooth, with tiny
mesial tubercle near articulating margin. Occipital
ring not differentiated; socket for reception of 1st
thoracic articulating half-ring narrow, crescentic.
Preglabellar field narrow, flat, very slightly inclined
forward; anterior border not defined by border
furrow but differentiated from preglabellar field
by steeper slope downward; anterior margin slightly
acuminate. Palpebral areas of fixigenae narrow;
posterior areas short (exsag.); posterior border wide;
border furrow narrow; posterior margin straight,
normal to axis. Eyes of medium size, located very
close to glabella and somewhat nearer posterior
than anterior margin. Facial suture isoteliform; an-
terior branches slightly diverging in front of eyes,
meeting mesially in flat ogive; posterior branches
very sigmoidal. Librigenae scarcely convex, with
well-defined wide concave border and long genal
spines.

Thorax with narrow axis, about 0.25 of total
width; pleurae ending in sharp points.

Pygidium subsemielliptical in outline, length
about 0.6 of maximum width, scarcely convex, with
well-defined wide concave border; axis narrow,
width about 0.3 of total width of pygidium, well
defined by axial furrows but scarcely raised above
level of pleural fields, tapering backward, bearing
12 rings, the last 5 or 6 of which are scarcely
visible with oblique illumination, ending in round
point slightly raised above concave border; pleural
fields with deep articulating furrow and 6 to 7
faintly marked wide flat ribs defined by narrow,
shallow pleural furrows. Hypostoma with posterior
margin entire, subacuminate.

Remark f.—Megalaspidella ,kayseri was proposed
by Kosnynsm (1937a, p. 15, 1937b, p. 499, pl. 5,
figs. 7-8) on a fragmentary cranidium and a libri-
gena from Mudana, Jujuy. At the same time he
remarked that the pygidia from the same locality
described and figured by KAYSER in 1897 (p. 281,
text-fig. p. 281, pl. 7, fig. 10-11) as Mega/aspis sp.
probably belong to the same species.

In the new collections at hand are several cranidia
and librigenac identical to those described by
KOBAYASHI associated with pygidia very similar to
those described by KAYSER, as well as a few nearly
complete specimens and several hypostomas, one of
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Fm. 75. Arenigian Asaphidac from Salta.

1-9. Megalaspidella kayseri K0BAYA5HI.-1, Pygid-
iurn (no. 1697), Ogygiocaris araiorhachis
zone, loc. S.Cal-8 (F2), X1.4.-2, Crani-
dium (no. 1692), Ogygiocaris araiorhachis
zone, loc. S.Cal-8 (F2), X1.9.-3, Crani-
dium (no. 1695), Ogygiocaris araiorhachis
zone, loc. S.Cal-8 (F2), X2.3.-4, Speci-
men (no. 1969), Kayseraspis asaphelloides
zone, loc. S.Cap-9 (H3), X1.7.-5, Speci-
men (no. 1617), Kayseraspis asaphelloides

zone, loc. S.Cap-9 (H3), X4.3.-6, Speci-
men (no. 1717), Ogygiocaris araiorhachis
zone, loc. S.Cal-8 (F2), X2.1.-7, Pygidium
(no. 1696), Ogygiocaris araiorhachis zone,
loc. S.Cal-8 (F2), X1.6.-8, Hypostoma
(no. 1697b), plasticine squeeze, Ogygiocaris
araiorhachis zone, loc. S.Cal-8 (F2), X1.8.

9, Cranidium (no. 1725), Ogygiocaris
araiorhachis zone, loc. S.Cal-8 (F2), X1.8.

which is still in articulated position. This has en-
abled the writers to enlarge and slightly modify

Koanynsm's description. KOBAYASHI (19371a, p. 499,
500) stated that M. kayseri has large subcentral eyes

and a posteriorly truncated pygidium. The illustra-

tion (KOBAYASHI, 19376, pl. 5, fig. 7) of the type

cranidium, however, clearly shows that the palpe-

bral lobes are located somewhat closer to the pos-
terior margin, as is seen in our specimens. The

"posteriorly truncated" aspect of the pygidium is
clearly due to the poor preservation of one of the

specimens illustrated by KAYSER. It is observed only
in the pygidium figured in his text-figure of page
281, but it is evident that in this specimen (a badly
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FIG. 76. Kayseraspis asaphelloides HARRINGTON. Re-
construction (based on holotype, no. 4333), X1.8.

eroded internal mold) the border is partially cov-

ered by matrix. The pygidium illustrated by KAYSER

in his pl. 7, fig. 11, displaying most of the mar-

gin, far from being "posteriorly truncated" is, if any-

thing, more strongly curved in outline behind the

axis. Both this pygidium and that of text-fig. p. 281

have smooth pleural fields, the last one also having

a smooth axis. That of KAYSER'S pl. 7, fig. 10, how-

ever, has a well-segmented axis and faint indica-

tions of wide pleural ribs defined by narrow pleural

furrows. All 3 specimens from Mudana figured by

KAYSER are preserved in a fairly coarse-grained sand-

stone and, apparently, all 3 are internal molds

which have suffered some abrasion. All the speci-

mens in our collections are preserved in shale and

this explains their more evident segmentation.

Oceurrence.—ARENICIAN. J.Tum-14 (15); 4 pygidia.—
S.Cal-8 (F2); 3 nearly complete specimens, 5 cranidia, 28
pygidia, 3 librigenae, 3 hypostomas.—S.Cap-9 (I-13); I
pygidium.—S. Roi-18 (P35); 1 pygidium.

Genus KAYSERASPIS Harrington, 1938

Diagnos:s.—Asaphidae with isoteliform
facial suture and entire hypostoma. Glabella
practically smooth, poorly defined by wide
shallow axial furrows, expanded posteriorly,
constricted at level of eyes, slightly expanded
anteriorly, rounded in front, with posterior

mesial tubercle. Occipital ring not differen-
tiated; articulating rim narrow, straight, sep-
arated from glabella by wide shallow furrow.
Preglabellar field narrow. Cephalic border
wide. Genal angles produced into spines.
Eyes of medium size, located very close to
glabella, submedian. Thorax with axis mod-
erately narrow; pleurae subtruncate or end-
ing in short spines, bearing conspicuous pit
near posterior edge of proximal extremities.
Pygidium subtriangular-parabolic in outline;
axis narrow, tapering backward, very faintly
segmented; pleural fields practically smooth;
concave border wide; margin produced into
short terminal spine.

Type species.—Kayseraspzs asaphelloides
HARRINCTON, 1938.

Remarks.—Kayseraspzs is closely similar
to Asap/iellus CALLAWAY, but it can be dis-
tinguished from this genus in having the
glabella constricted at level of the eyes and
in bearing a short terminal pygidial spine.

KAYSERASPIS ASAPHELLOIDES Harrington,

1938

Figure 76; 77,1-5

FCyaera -p is asop/lctloids HARRINGTON, 1938, p. 228, pl. 10,
fig. 1-2, 6-7, 10, 14-15, 18.

Description.—Dorsal exoskeleton moderate to

large in size, elliptical in outline, slightly convex.

Cephalon semicircular in outline. Glabella slightly

raised above level of fixigenae, elongate, scarcely

defined by very wide shallow axial furrows con-

verging forward, slightly constricted at level of

eyes, rounded to weakly acuminate in front, poorly

defined anteriorly in most specimens, bearing pos-

terior mesial tubercle, practically smooth on upper

surface of carapace; internal molds with extremely

faint traces of 3 pairs of lateral depressions seen

only with oblique illumination. Occipital ring

not differentiated but in some specimens it may

be represented by a pair of ill-defined, small,

triangular basal lobes; articulating rim narrow,

upraised, well defined by premarginal furrow.

Preglabellar field narrow, depressed; anterior bor-

der gently raised, not differentiated by border

furrow; anterior margin acuminate. Palpebral areas

of fixigenae very narrow; posterior areas wide, sub-

triangular; posterior border narrow; posterior border

furrow wide, shallow; posterior margin straight,

normal to axis. Eyes of medium size, located very

close to glabella, submedian. Facial suture isoteli-

form; anterior branches divergent in front of eyes,

intramarginal to mid-line, meeting in well-marked

ogive; posterior branches sigmoidal, oblique back-

ward-outward, cutting posterior border near genal

angles. Librigenae with wide convex border, well

defined by border furrow which becomes narrower
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FIG. 77. Arenigian Asaphidae from Salta.

1-5. Kayseras pis asaphelloides HARRINGTON, from
the Kayseraspis asaphelloides zone of Salta
(loc. S.Cap-1).-1 , Holotype (no. 4333),
X1.9.-2, Cranidium (no. 1611), X1.8.

3, Cranidium (no. 1597), X1.4.-4,
Specimen (no. 4334), X2. 5, Cranidium
(no. 1612), X1.4.

from front to back but at some distance in front
of genal angle the border furrow curves outward
and reaches lateral margin; genal angles produced
into very short flat spine.

Thorax with tapering axis, about 0.25 of total
width; pleural extremities subtruncate.

Pygidium subtriangular-parabolic in outline; axis
narrow, about 0.2 of total width, tapering back-
ward, with faint indications of 6 to 7 ill-defined
rings, ending in blunt point at concave border;
pleural fields practically smooth; concave border
wide, well defined; posterior margin produced into
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4

FIG. 28. Arenigian Asaphidae from Salta.

1-5. Kayseraspis hrackebuschi (KAYSER).-1,
Specimen (no. 4142), Kayseraspis asaphelloides
zone, loc. S.Cap-1, X2.-2, Specimen (no.
4482), Ogygioceras araiorhachis zone, loc. S.
Ros-14 (N19), X3.1.-3, Specimen (no.

long, flat terminal spine. Hypostoma with entire
posterior margin.

Rcmarks.—Kayseraspis araphelloides is easily dis-
tinguished by its very short genal spines and the

- peculiar termination of the cephalic border furrow,

4145), Kayseraspis asaphelloides zone, loc. S.
Cap-1, X1.9.-4, Specimen (no. 4335),
Kayseraspis asaphelloides zone, loc. S.Cap-1,
X2.1.-5, Specimen (no. 4144), Kayser-
aspis asaphelloides zone, loc. S.Cap-1, X2.6.

which curves outward and reaches the lateral mar-
gin in front of the genal angles.

Typr.—Holotypc, no. 4333.

OCCUrrenCC.—ARENICIAN. S.Cap-1; 2 nearly complete speci-
mens, 4 cranidia, 15 pygidia, 4 hypostomas.—S.Cap-2 (9);
2 pygidia.—S.Cap.8 (H2); 7 cranidia, 15 pygidia.—S.

Roi-14 (N16); 1 nearly complete specimen.
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KAYSERASPIS BRACKEBUSCH1 (Kayser), 1898,
Harrington, 1938

Figure 78, 1 -5

Megalaspis bracObuschi KAYSER, 1898, p. 428, pl. 16, fig 3.
Xenostegsurn brackebuschi (KAYSER), KOBAYASHI, 1937, p. 13

(listed).—KOBAVASHI, I937a, p. 500, pl. 3, fig. 21.
Thysanopyge argentina KAYSER, KOBAYASHI, 1937a (partim),

p. 501, pl. 3, fig. 19 (non fig. 20).
Kaysnaspis brackebuschs (KAYSER), HARRINGTON, 1938, p. 230,

I. 11, fig. 1, 3.

Description.—Dorsal exoskeleton of moderate to
large size, elliptical in outline, slightly convex.
Cephalon semicircular in outline. Glabella slightly
raised above level of fixigenae, elongated, ill de-
fined by wide shallow axial furrows converging
forward, constricted at level of eyes, rounded-sub-
acuminate in front, sloping down into preglabellar
field without clear boundary, smooth, bearing
minute posterior mesial tubercle visible only in
well-preserved specimens. Occipital ring not differ-
entiated. Preglabellar area narrow, depressed; an-
terior border wide, gently raised, not clearly defined
from preglabellar field; anterior margin acuminate.
Palpebral areas of fixigenae very narrow; posterior
areas wide, subtriangular; posterior border narrow,
fairly well defined by wide shallow border furrow;
posterior margin straight, normal to axis. Eyes
moderately large, located very close to glabella,
submedian. Facial suture isoteliform; anterior
branches divergent in front of eyes, meeting mesially
in well-marked ogive; posterior branches sigmoidal,
trending obliquely backward-outward, cutting pos-
terior margin near genal angles. Librigenae with
wide depressed border, narrowing slightly back-
ward; genal angles produced into long spine, cir-
cular in section.

Thorax with tapering axis, about 0.25 of total
width; pleurae ending in short spines, curved back-
ward.

Pygidium subtriangular-parabolic in outline; axis
narrow, about 0.2 of total width, tapering back-
ward, with very faint indications of 7 to 8 ill-
defined rings, ending in blunt point at concave
border; pleural fields practically smooth; concave
border wide, well marked; posterior margin pro-
duced into short triangular terminal spine.
Hypostoma with entire posterior margin.

Rem ai ks .—Iti egalas pis brae kebuschi was de-
scribed by KAYSER (1898, p. 428, pl. 16, fig. 3) on
a single fragmentary pygidium from Cerro San
Bernardo, Salta; this specimen has a very short
terminal spine, faintly segmented axis, and smooth
pleural fields. The type pygidium was re-described
and figured by KOBAYASHI (1937a, p. 500, pl. 3,
fig. 21), who referred the species to the genus
Xenostegiunt WALcorr. In 1938 the senior author
showed that pygidia from Cerro San Bernardo iden-
tical to that described by KAYSER belong to a species
of Kayseraspis closely similar to K. asaphelloides. K.
brackebuschi differs from K. asaphelloides in having
a short terminal pygidial spine, long genal spines
of circular section, lateral cephalic borders of

FIG. 79. Thysanopyge argentina KAYSER. Reconstruc-
tion (based on specimens nos. 1522 and 1568),

X0.6.

normal type reaching the genal angle areas, cephalic
axial furrows less impressed, somewhat larger eyes,
and pleurae ending in short curved spines.

Occurrence.—ARENICIAN. S.Cap - 1; 4 nearly complete speci-
mens, 20 pygidia.—S.Cap-2 (9); 2 fragmentary specimens.
—S.Cap-10 (II); 8 cranidia, 14 pygidia, 7 librigenac.—
S.Cap-12 (13); 1 cranidium, 1 pygidium.--S.Ros-14 (N19);
I nearly complete specimen.—S.Ros-16 (P24); 1 nearly
complete specimen.—S.Ros-18 (P33); 1 nearly complete
specimen.

Genus THYSANOPYGE Kayser, 1898
Da!mama FRECH (non Estsmicif ), 1880, p. 679.
Thysanopyge KAYSER, 1898, p. 425.
Bassin-oars HARRINGTON, 1937, p. 117

Diagnosis.—Asaphidae with isoteliform
suture and entire hypostoma. Dorsal exo-
skeleton large to gigantic, reaching 40 cm.
in length. Cephalon semielliptical in outline,
with wide concave border. Glabella slightly
constricted at level of eyes, rounded anter-
iorly, with obsolete to faint segmentation
consisting of 4 pairs of lateral depressions
(4p and 3p oblique forward, 2p normal to
axis, lp oblique backward). Occipital ring
wide; occipital furrow discontinuous or very
shallow mesially. Preglabellar field narrow.
Posterior areas of fixigenae short (exsag.)
and very wide (tr.). Eyes of medium size,
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Fin. 80. Arenigian Asaphidae from Salta.

1-5. Thysanopyge argentina KAYSER, from the
Ogygiocaris araiorhachis zone (see also Fig. 79,
81, 82).-1, Pygidium (no. 1568), loc. S.
Cal-11 (M2), X0.6.-2, Specimen (no.
1522), loc. S.Cal-11 (M2), X0.7.-3, Speci-

men (no. 1703), loc. S.Ros-8, X0.7.-4,
Specimen (no. 3696), loc. S.Vic-19 (M4),
X0.7.-5, Pygidium (no. 1571), loc. S.Cal-
11 (M2), X0.8.
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close to glabella, submedian. Genal spines
long, strong.

Thorax with pleurae ending in spines
directed obliquely backward-outward.

Pygidium triangular to triangular-sub-
parabolic in outline; axis tapering backward,
multisegmented; pleural fields with strongly
marked ribs of Megalaspis type; concave
border wide; lateral margins produced into
several pairs of long sharp spines not re-
lated to the pleural ribs; terminal marginal
spine long, strong.

Type species.—Thysanopyge argentina
KAYSER, 1898.

Remarks.—The genus Thysanopyge,some
species of which are among the largest trilo-
bites known, differs from all other Asaphi-
dae in having a pygidium with long mar-
ginal and terminal spines. Its pygidial seg-
mentation is similar to that of Megalaspis
ANGELIN, which also has an entire hy-
postoma, but its cephalic characters are more
like those of Basilicus and allied genera.

THYSANOPYGE ARGENTINA Kayser, 1898

Figures 79; 80,1-5; 81,1-6; 82,1-6
Da!mania coudata FRUIT (non BlaiNNICII) , 1880, p. 679.
Thysanopyge argen:ino KAYSER, 1898, p. 452, pl. 16, fig. 2.

--Koanynsm, 1937, p. 13 (listed).—KOBAYASHI, 1937
(warn), p. 501, pl. 3, fig. 20 (non pl. 3, fig. 19).—
HARRINGTON, 1938, p. 233, pl. 11, fig. 3.

Basilic-aides toursnut HARRINGTON, 1937, p. 117, pl. 4, fig. 1,
3; pl. 7, fig. 1.-1-Inartmc1oN St LEANTA, 1942, p. 138, pl.
1, fig. 6, 10; pl. 2, fig. 1-2; pl. 3, fig. 1-3.

Thysonopyge frenguellii HARRINGTON, 1938, p. 234, pl. 11,
fig. 8-10, 13.

Description.—Dorsal exoskeleton elliptical in out-
line, slightly convex, reaching to 40 cm. in length.

Cephalon as long as thorax but shorter than pygid-

ium, slightly convex, semielliptical in outline,

somewhat more than twice as wide as long, with

well-defined wide concave border. Glabella very

slightly raised above level of fixigenae, defined by

wide shallow subparallel axial furrows, elongated,
width about 0.7 of length, constricted at level of

eyes, rounded anteriorly, with tiny mesial tubercle

near occipital furrow and faint indistinct seg-

mentation consisting of 4 pairs of wide shallow

lateral depressions disconnected at middle and sep-
arated from axial furrows; anterior (4p) depres-

sions very short, close to axial furrows, oblique

forward-inward, poorly defined, seen only in a few

well-preserved specimens; 3p depressions somewhat

longer, less oblique, located at level of anterior ex-
tremity of palpebral lobes; 2p depressions much

longer, better impressed, almost normal to axis;
preoccipital depressions long, well marked, oblique
backward-inward. Occipital furrow consisting of
pair of deep lateral depressions separated from axial

furrows, becoming very shallow and practically
obliterated mesially; occipital ring wide, with nar-

row crescentic articulating facet. Preglabellar field

flat, narrower than occipital ring; anterior border

convex, raised above level of preglabellar field; an-

terior margin produced into stout triangular mesial

point. Palpebral areas of fixigenae very narrow;

posterior areas short (exsag.) and very wide (tr.);

posterior border slightly narrower than occipital

ring, well defined by narrow, deep border furrow;

posterior margin slightly oblique backward-outward.

Eyes of medium size, very close to glabella, sub-

median. Facial suture isoteliform; anterior branches

well divergent in front of eye, meeting mesially in

acute ogive, becoming almost marginal along sides

of anterior process; posterior branches sigmoidal,

cutting posterior margin nearer genal angles than

occipital ring. Librigenae with wide concave border

and stout, long genal spine.

Thorax with relatively narrow axis; rings smooth;

pleurae ending in short spines curved backward-

outward.

Pygidium subtriangular-parabolic in outline,

slightly convex, multisegmented; axis narrow, taper-

ing backward, ending in blunt point at concave

border; pleural fields with numerous well-marked

wide ribs separated by narrower pleural furrows;

concave border well defined, wide; margin pro-

duced into several pairs of lateral spines; terminal
marginal spine long. The pygidial characteristics

vary with the size of the specimens and presumably,

therefore, with their age. In small pygidia (up to

1.5 cm. long) the anterior 0.7 of axis bears 10 rings
while the posterior 0.3 has very obscure segmenta-
tion, the pleural fields displaying 9 ribs defined by

deep pleural furrows, surface of the ribs being
crossed by fine interpleural furrows, with terminal
spine long and marginal spines small and subequal
in size. As the size of the pygidia increases (reach-
ing 6 or 7 cm. in length), the number of rings
and ribs also increases while the interpleural fur-
rows disappear, the surface of the ribs becoming
smooth. At the same time the marginal spines in-
crease in size, become long and sharp, and lose their

uniformity, becoming rather irregular both as re-
gards size and distribution along the margin. A
large pygidium (9 cm. long) has 17 axial rings
and a short terminal segment rounded posteriorly;
the pleural fields have 11 smooth ribs, well defined
by deep wide pleural furrows; the margin is pro-
duced into ?12 pairs of long sharp lateral spines
increasing in size from front to back up to the ?8th
pair where the spines reach a length of about 2.5
cm.; back of the ?8th pair the spines decrease in
size; the long terminal spine is flanked by a pair of
much shorter lateral spines. At least in one pygidium
(Fig. 81,6) the terminal spine bears a pair of small,
curved, very sharp spines. The marginal spines are
not related to the pleural ribs from which they are
separated by the concave border; not only are they
missing along the continuation of the ribs but
commonly the number, distribution, and size of the
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FIG. 81. Arcnigian Asaphidae from Salta.
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spines on one side of the pygidium do not agree
with characters observed on the opposite side.
Hypostoma with entire posterior margin.

Remarks.-Thysanopyge argentina was proposed
by KAYSER in 1898 on a single small pygidium from
Cerro San Bernardo, Salta. Years later KOBAYASHI
(19376, p. 502, pl. 3, fig. 20) redescribed KAYSER'S
type and suggested that a cranidium from Cerro
San Bernardo described by KAYSER (1898, P. 428,
pl. 16, fig. 1) as Megalaspis sp. probably belongs
to this species. The same year the senior author
described several very large, apparently almost com-
plete specimens, from near Parcha, Salta, under the
name Basilicoides taurinus HARRINGTON (1937, p.
117, pl. 4, fig. 1, 3; pl. 7, fig. 1). Soon afterwards
he described a cephalon and pygidium from Cerro
San Bernardo as Thysanopyge frenguellii HARRING-
TON (1938, p. 234, pl. 11, fig. 8-10, 13), and at the
same time reached the conclusion that the crani-
dium described by KAYSER as Megalaspis sp., re-
ferred by KOBAYASHI to Thysanopyge argentina, be-
longs to Kayseraspis ("Megalaspis") bras- kebuschi
(KAvsER). Lastly, in 1942 the writers described and
figured several large specimens of "Basilicoides
taurinus" from Parcha which retain long terminal
and marginal pygidial spines, not preserved in the
material on which the genus and species was pro-
posed in 1938. On this occasion the writers com-
pared "B. laurinus" with T. argentina and T. fren-
guellii (HARRINGTON & LEANZA, 1942, p. 138) but
because of disparity in size between the truly
gigantic "Basilicoides" and the small Thysanopyge,
lack of adequate knowledge concerning glabellar
features of "Bcuilicoides" (since in all specimens
known at the time the glabella was crushed against
the underlying hypostoma), great distance between
the two fossiliferous localities, and uncertainty about
the true age of the fossils, the authors were pre-
vented from reaching the present conclusion that
B. taurinus and T. frenguellii are synonyms of T.
argentina. T. frenguellii was originally described
(HAnnixŒrox, 1938, p. 235) as having a much
shorter terminal spine and longer marginal spines
than those observed in the type pygidium of T.
argentina. The study of the large collections now
at hand, where T. argentina is represented by sev-
eral hundred specimens obtained from more than
15 different localities in Salta and Jujuy, shows
that these differences fall within the variability range
of the species. A large series of small specimens

with pygidia 1.5 to 2.5 cm. in length (comparable
to the types of T. argentina and T. frenguellii) dis-
plays all possible variations in the nature of spines
as to size, number, and distribution; also, many
specimens of increasingly large size lead gradually
to the gigantic individuals as much as 40 cm. in
length on which "Basilicoides taurinus" was pro-
posed, differing from the small ones only in absence
of interpleural furrows on the pygidial ribs.

occ”rrem,.-ARENIGIAN. J.Tum-14 (1 5 ); 1 pygidium.-
J.Tum-16 (1 7); 2 cranidia, 2 pygidia, I hypostoma.-1.
Yav-4 (116); I pygidium.-S.Cal-1; 1 pygidium, 1 libri-
gena.-s.Cal-II (MI, M2); 31 fragmentary speicmcns, 3
cephala, 5 pygidia.-S.Cal-12 (LI); 13 fragmentary speci-
mens, 1 cranidium, 4 pygidia.-S.Cal-14 (G3); 15 pygidia.
-S.Cap-4 (133); 8 cephala, 2 pygidia.-S.Cap-5 (B4);
I complete specimen, I cephalon, 50 pygidia.-S.Cap-6
(B5); 2 pygidia.-S.Cap-7 (HI); I thorax, 2 pygidia.-
S.Cap-8 (H2); 2 pygidia.-S.Cap-9 (H3); 4 pygidia.-
S.Cap-11 (12); 2 cephala, 11 pygidia.-5.1ru-6 (Cl20); 1
complete specimen, 30 pygidia.-S.Ora-7; 4 pygidia.-
S.Ros-7; 1 pygidium.-S.Ros-I6 (P20, P22, P24); 87 speci-
mens, many nearly complete.-S.Ros-18 (P29a, P3I, P34a,
P35); 5 fragmentary specimens.-S.Vic-3; I pygidium.-
S.Vic•16 (188); 4 fragmentary specimens.-S.Vic-19 (MI,
M6, M9, N65-N67, till, U13, U19, 1320); 6 nearly complete
specimens, 17 cranidia, 60 pygidia, 1 librigena.

THYSANOPYGE CLAVIJOI Harrington & Lcanza,
n. sp.

Figure 83,1-3

Description.-Cephalon large, slightly convex,
semielliptical in outline, almost 3 times wider than
long. Glabella scarcely raised above level of fixi-
genae, moderately well defined by wide subparallel
axial furrows, slightly constricted at level of eyes,
width about 0.8 of length, rounded anteriorly, with
3 pairs of wide shallow lateral depressions discon-
nected at middle and separated from axial furrows:
anterior (3p) depressions faint, slightly oblique
forward-inward, widened adaxially; median (2p)
depressions longer, better marked, slightly oblique
backward and inward, widened adaxially, almost
transglabellar; preoccipital depressions stronger,
wider, triangular, oblique backward-inward. Occi-
pital furrow consisting of a pair of deep lateral
depressions slightly curved frontward, disconnected
at middle and separated from axial furrows; occi-
pital ring wide, with narrow crescentic articulating
border. Preglabellar field very narrow; anterior bor-
der as wide as preglabellar field, gently convex;
anterior margin slightly acuminate. Palpebral areas
of fixigenae very narrow; posterior areas short
(exsag.) and long (tr.); posterior border slightly
narrower than occipital ring; border furrow nar-
row, deep; posterior margin slightly oblique back-
Ward-outward. Eyes of medium size, located close

1-6. Thysanopyge argentina KAYSER (see also Fig.
79, 80, 82).-1, Cranidium (no. 1575),
Ogygiocaris araiorhachis zone, loc. S.Cal-11
(M2), X1.1.-2, Pygidium (no. 3693),
Ogygiocaris araiorhachis zone, loc. S.Vic-19
(M4), X1.7. 3, Ccphalon (no. 3685),
Ogygiocaris araiorhachis zone, loc. S.Vic-19

(M4), X0.8.-4, Pygidium (no. 4411),
Ogygiocaris araiorhachis zone, loc. S.Cal-11
(M2), X2.3.-5, Pygidium (no. 3701),
Ogygiocaris araiorhachis zone, loc. S.Vic-l9
(M4), X1.4.-6, Cephalon (no. 4141),
Kayseraspis asaphelloidcs zone, loc. S.Cap-2
(H2), X4.
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Fia. 82. Arenigian Asaphidae from Salta.
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FIG. 83. Arenigian Asaphidae from Salta.

1-3. Thysanopyge claviloi HARRINGTON & LEANZA,
n. sp., from the Ogygiocaris araiorhachis zone
of Salta [loc. S.Vic-19 (M4)].—I, Crani-

to glabella, submedian. Facial suture isoteliform;
anterior branches strongly divergent in front of eye;
posterior branches sigmoidal, cutting posterior mar-
gin near genal angles. Librigenae with long and
strong genal spine. Thorax and pygidium unknown.

Remarkt.—The cranidia just described differ
from that of Thysanopyge argentina in lacking a
pointed anterior process and in having only 3 pairs
of lateral glabellar depressions and more divergent
anterior branches of the facial suture that meet
mesially in a fiat ogive.

dium (paratype, no. 3697), X 1.	 2, Crani-
chum (no. 3674), X 1.2.	 3, Cephalon
(holotype, no. 3713), X1.1.

Types.—Holotype, no. 3713; paratypc, no. 3697.
Occurre-rter.—ARENIGIAN. S.Cap-11 (12); 1 cranidiuna.—

S.Vic-19 (M4); 3 cranidia.

THYSANOPYGE? LATELIMEATA Harrington &
Leanza, n. sp.

Figure 84, 1

Description.—Cranidium slightly convex, nearly
twice as wide as long. Glabella elongate, nearly
twice as long as wide; well defined by wide axial
furrows, somewhat constricted at level of eyes,
slightly expanded frontally, rounded anteriorly;

1-6. Thysanopyge argentina KAYSER, from the Ogy-
giocaris araiorhachis zone (sec also Fig. 79-81).

1, Pygidium (no. 3698), loc. S.Vic-19
(M4), X1.6.-2, Pygidium (no. 3858), loc.
S.Vic-19 (M4), X5.2.-3, Fragmentary

cephalon (no. 3713a), loc. S.Vic-19 (M4),
X1.1.-4, Specimen (no. 3678), loc. S.Vic-
19 (M4), X1.1.-5, Cranidium (no. 1508),
loc. S.Cap-4 (D3), X1.4.-6, Cranidium
(no. 1567), loc. S.Cal-11 (M2), X 1.
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FIG. 84. Arenigian Asaphidae from Salta.

1. Thysanopyge? latelimbata HARRINGTON & LEANZA,
n. sp., from the Ogygiocaris araiorhachis zone
of Salta [loc. S.Vic-19 (M5)], holotype (no.
3719), X1.4.

practically smooth, bearing only vague indications
of wide ill-defined lateral depressions. Occipital ring
not differentiated. Preglabellar field very wide;
anterior border half the width of the preglabellar
field, convex, raised; anterior margin uniformly
rounded. Palpebral areas of fixigenae very narrow;
posterior areas short (exsag.) and long (tr.); pos-
terior border moderately wide, well defined by
narrow border furrow; posterior margin straight,
almost normal to axis. Eyes moderately large,
located very close to glabella and nearer posterior
than anterior margin. Facial suture isoteliform; an-
terior branches strongly divergent in front of eyes;
posterior branches sigmoidal, very oblique back-
ward-outward. Librigenae, thorax and pygidium
unknown.

Remarks.—The cranidium just described differs
from that of Thysanopyge argentina in having a
longer glabella that is slightly expanded anteriorly,
glabellar segmentation almost obsolete, occipital ring
not differentiated, wider preglabellar field, and pos-
terior eyes. These differences may prove to be of
more than specific value, but pending discovery of
additional materials, it seems best to refer this
cranidium provisionally to Thysanopyge.

Holotype .—No. 3719.

Occurrence.—ARENIGIAN. S.Vic-19 (M5); 1 cranidium.

Genus ZUNINASPIS Harrington &
Leanza, n. gen.

Diagnosis.—Asaphidae with isoteliform
suture; glabella elongate, rounded anteriorly,
somewhat expanded posteriorly, with 4 pairs
of lateral depressions and mesial tubercle
near occipital furrow; occipital ring wide,
well defined laterally; preglabellar field
wide, with faint longitudinal mesial ridge
vanishing forward; anterior border raised,
with posterior edge strongly curved for-

ward mesially; anterior margin produced
into acutely pointed process.

Type species. — Zuninaspis acuminata
HARRINGTON & LEANZA, n. sp.

Remarks.—Zuninaspis resembles Thysan-
opyge KAYSER in its pointed anterior process,
character of the occipital ring and furrow
and, up to a certain point, in the nature of
glabellar segmentation, but it differs mark-
edly from this genus in the slight posterior
expansion of the glabella, presence of a pre-
glabellar ridge, and posterior position of the
eyes. The peculiar forward curvature of the
posterior edge of the anterior border dis-
tinguishes Zuninaspis from all other Asaphi-
dae.

Fm. 85. Arenigian Asaphidae from Salta.

1-2. zuninaspis actirninata HARRINGTON & LEANZA,
n. gen., n. sp., from the Kayseraspis asaphell-
oides zone of Salta [loc. S.Vic-19 (N65)].—
I , Cranidium (no. 3559), plasticine squeeze
of natural mold of holotype no. 3556, X2.5.
—2, Holotype (no. 3556), X2.6.
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ZUNINASPIS ACUMINATA Harrington & Leanza,
n. sp.

Figure 85,1.2

Description.—Cranidium slightly convex, some-
what wider than long. Glabella elongate, width
about 0.65 of length, scarcely raised above level of
fixigenae, rounded anteriorly, slightly expanded
posteriorly, with mesial tubercle near occipital fur-
row and 4 pairs of lateral depressions; anterior
(4p) depressions very faint, short, very oblique
forward-inward, located close to axial furrows; 3p
depressions longer, better marked, slightly oblique
forward and inward; 2p depressions fairly strong,
normal to axis; preoccipital (1p) depressions deep,
wide, subtriangular, oblique backward-inward.
Occipital furrow deep laterally, very shallow
mesially; occipital ring wide, with posterior margin
curved backward. Preglabellar field as wide as
occipital ring, with low mesial ridge vanishing
forward; anterior border raised, convex, narrower
than preglabellar field, produced into acutely pointed
mesial process; posterior margin of anterior border
strongly curved forward mesially; anterior border
very acuminate. Palpebral areas of fixigenae narrow;
posterior areas moderately long (tr.); posterior
border much narrower than occipital ring, well
defined by wide shallow border furrow; posterior
margin almost normal to axis. Eyes of medium
size, located very close to glabella and nearer pos-
terior than anterior margin. Facial suture isoteli-
form; anterior branches moderately divergent in
front of eyes; posterior branches sigmoidal; oblique
backward and outward. Librigena, thorax and
pygidium unknown.

Holotype.—No. 3556-3559.
Occurrenee.—ARENIGIAN, S.Vic-19 (N65); 1 cranidium.

Genus AUSTRALOPYGE Harrington &
Leanza, n. gen.

Diagnosis.—Asaphidae with pygidium
multisegmented, having wide concave bor-
der and several pairs of lateral marginal
spines, lacking terminal spine. Pleural seg-
mentation of Megalaspis type.

Type species.—Australopyge acanthtira
HARRINGTON St LEANZA, n. sp.

Remarks.—Australopyge resembles Thy-
sanopyge KAYSER in having several pairs of
lateral marginal spines on the pygidium but
differs from this genus in lacking a terminal
spine.

AUSTRALOPYGE ACANTHURA Harrington &
Leanza, n. sp.

Figure 86,1

Descrzpnon.—Pygidium large, slightly convex,
suboval in outline, length about 0.7 of maximum
width; axis narrow, tapering backward, ending in

FIG. 86. Arenigian Asaphidae from Salta.

1. Australopyge acanthura HARRINGTON & LEANZA,
n. gen., n. sp., from the Kavseraspis asa-
phelloides zone of Salta [loc. S.Cal-12 (L1)],
holotype (no. 1497), X2.

2. Australopyge russoi HARRINGTON & LEANZA, n.
gen., n. sp., from the Kayseraspis asaphelloides
zone of Salta [loc. S.Cal-12 (L1)], holotype,
(no. 1496), X1.2.

blunt point at concave border, with 10 rings and
short terminal segment; pleural fields with 7 ribs
well defined by deep pleural furrows; surface of
ribs flat, with faint indications of interpleural fur-
rows; concave border wide; margin produced into
5 pairs of long, strong lateral spines curved back-
ward and inward; posterior margin straight, nor-
mal to axis, without spine.

Holotype.—No. 1497.
Occurrence.—ARENICIAN. S.Cal - 12 (Li); 1 pygidium.

AUSTRALOPYGE RUSSOI Harrington & Leanza,
n. sp.

Figure 86,2

Description.—Pygidium large, moderately con-
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Fin. 87. Llanvirnian Asaphidae from Jujuy.

1-6. Hoekaspis schlagintweiti HARRINGTON &
LEANIZA, from the Hoekaspis schlagintweiti
zone of Jujuy [loc. J.Cap-5 (C4)]. 1,
Pygidium no. 2121), X1.8.-2, Cranidium

vex, parabolic in outline, twice as wide as long;
axis narrow, axis narrow, tapering backward, with
11 rings and short terminal segment rounded pos-
teriorly; pleural fields with 7 ribs defined by wide
shallow pleural furrows; surface of ribs flat, with
fine, well-marked interpleural furrows; concave
border wide; margin produced into more than 5
pairs of long strong lateral spines directed back-
ward and slightly curved inward; terminal spine
absent. Thorax with wide axis; pleurae ending in
short spines.

Remarks.—Australopyge russoi differs from the
type species, A. acanthura, in having a pygidium
of parabolic outline, with wider axis, less marked
pleural ribs, and better-impressed interpleural fur-
rows.

Holotype.—No. 1496.
Occurrence.—AREMCIAN. S.Cal-12 (Li); 1 thorax with

articulated pygidium.

Genus HOEKASPIS Kobayashi, 1937
Diagnosis.—Asaphidae with isoteliform

facial suture and entire hypostoma. Glabella
ill- to well defined by wide axial furrows,
parallel-sided to expanded backward behind
eyes, constricted at level of eyes, expanded an-
teriorly, rounded in front, reaching anterior
border, practically smooth or with extremely

(no. 2117), X2.2. 	 3, Cranidium (no.
2096), X2.4.-4, Librigena (no. 2116),
X2.-5, Pygidium (no. 2116a), X1.6.
6, Pygidium (no. 2125), X1.6.

faint indications of 2 pairs of lateral depres-
sions, bearing mesial tubercle near articulat-
ing margin. Occipital ring consisting of pair
of narrow (exsag.) and long (tr.) triangular
lateral lobes which may be extremely faint
to almost obsolete; articulating rim well de-
veloped, crescentic. Eyes of medium size,
close to glabella, submedian. Anterior
branches of facial suture intramarginal but
very close to margin. Librigenae with con-
vex border defined by very wide shallow
border furrow; genal angles produced into
spines. Pygidium subelliptical to semiellipti-
can in outline; axis tapering backward, seg-
mented throughout, with 9 to 10 rings;
pleural fields almost smooth, with faint
traces of 5 to 7 ribs; concave border wide,
well differentiated.

Type species.— Megalaspis matacensis
HOEK, 1912.

Remarks.—The genus Hoekaspis was pro-
posed by KOBAYASHI (1937a, p. 496, pl. 3,
fig. 18; pl. 6, fig. 15-17) with Megalaspis
matacensis HOEK from the Middle Ordovi-
cian of Pampa de Otavi, Bolivia, as type
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species. At the same time he described a
second species from the vicinity of Sucre,
Bolivia, under the name H. mesops KOBAY-
ASHI (1937a, p. 497, pl. 3, fig. 11; pl. 6, fig.
12-14). Both species are very imperfectly
known. H. matacensis is represented by a
broken cranidium, a fragmentary librigena
and a complete pygidium preserved in a
quartzitic sandstone. Both the cranidium
and librigena are broken in front of the eyes
and the anterior branches of the facial su-
ture are not preserved. Nevertheless, KOBAY-
ASHI (1937a, p. 496) stated that "the facial
suture runs within the marginal border to
some length." The cranidium of H. mesops
illustrated by KOBAYASHI (1937a, pl. 6, fig.
12) seems to have a niobiform suture, for
the anterior margin is gently and uniformly
curved forward. It is highly probable, how-
ever, that this cranidium, preserved in shale,
has suffered longitudinal compression and
that the slight isoteliform ogive has been
obliterated by distortion.

In 1942 HARRINGTON & LEANZA (p. 135,
pl. 1, figs. 2-5, 7-9) described a 3rd species
of Hoekaspis from Jujuy, Argentina, under
the name H. schlagintweiti. Another species,
from La Rioja, Argentina, will be described
in following pages. The 2 Argentine species
agree in all essential features with the type
material of H. matacensis and their assign-
ment to Hoekaspis seems, therefore, well
within the limits of "paleontological safety."
Both species are represented by abundant
well-preserved material, including some
complete specimens, which has enabled the
writers to complement and slightly modify
KOBAYASHI ' S diagnosis.

Hoekaspis seems closer to Ogyginus than
to any other asaphid, but it can be dis-
tinguished from this genus in having a con-
vex cephalic border, glabellar tubercle, pleu-
rae ending in short spines, and pleural fields
with much fainter segmentation which is
very different in type.

HOEKASPIS SCHLAGINTWEITI Harrington &

Leanza, 1942

Figure 87,1-6
Hoehaspis schlagintweiti Flmuttric-roN & LEANZA, 1942, p. 135,

pl. I, fig. 2.5, 7-9.

Description.—Cranidium medium to large in

size: small specimens with slight transverse con-

vexity, strongly arched longitudinally; large speci-

mens slightly convex in both directions. Glabella

elongate, constricted at level of eyes, expanded

FIG. 88. Hoekaspis rnegacantha (LEANzA). Recon-

struction (based on specimen no. 2206), X1.4.

anteriorly, rounded in front, reaching anterior

border, well defined by deep wide axial furrows

and steeply sloping downward anteriorly in small

specimens, less defined and less convex in large

specimens, bearing a small mesial tubercle near

articulating margin and 2 pairs of faint wide

shallow lateral depressions (barely seen with oblique

illumination on upper surface of carapace) sep-

arated adaxially by narrow sagittal keel; anterior

(2p) depressions relatively narrow, almost normal

to axis, bounded anteriorly by flattened ridge; pre-

occipital (1p) depressions subtriangular, widened

adaxially, separated from anterior depressions by

thin raised crests, bounded posteriorly by less well-

marked ridge extending obliquely backward-inward;

Internal molds practically smooth, with faint indi-

cations of transverse ridges corresponding to those

seen between depressions on upper surface of cara-

pace. Occipital furrow apparently represented by

pair of shallow triangular depressions pointing out-

ward and separated mesially by glabellar tubercle;

occipital ring apparently reduced to pair of narrow

(exsag.) triangular lateral lobes pointing inward;

articulating rim crescentic, narrow, raised, well de-

fined by pre-marginal furrow; internal molds with

faint traces of lateral "occipital lobes" and well-

marked articulating rim. Preglabellar field absent;

anterior border moderately narrow, convex; anterior

margin rounded, very slightly acuminate mesially.
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FIG. 89. Llanvirnian Asaphidae from La Rioja.

1-4. Hoekaspis megacantha LEANZA, from the
Hoekaspis megacantha zone of La Rioja (loc.
LR-5).--1, Specimen (no. 2267), X1.5.—

2, Specimen (no. 2271), X1.5.	 3, Speci-
men (no. 4245), X I.1.-4, Specimen (no.
2266), X1.4.
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Palpebral areas of fixigenae very narrow; posterior
areas relatively small, triangular; posterior border
narrow, well defined by deep wide border furrow;
posterior margin straight, normal to axis. Eyes of
medium size, located very close to glabella, slightly
nearer posterior than anterior margin. Facial suture
isoteliform; anterior branches divergent in front
of eyes, running very close to margin for some
length, meeting mesially in broad, slightly marked
ogive; posterior branches oblique backward-out-
ward, slightly sinuous. Librigenae convex, with very
wide shallow border furrow and narrower convex
border; genal angles produced into stout spine, sub-
triangular in section.

Thorax with wide axis, about 0.3 width of thorax;
pleurae ending in short spines.

Pygidium semielliptical in outline, twice as wide
as long, with well-defined wide concave border;
axis moderately narrow, about 0.25 of total width,
tapering backward, well defined by wide axial fur-
rows, somewhat raised above level of pleural fields,
segmented throughout, with 9 to 10 well-defined
rings, the last 3 of which are very narrow; pleural
fields with well-developed facet and wide anterior
furrow, bearing faint indications of 6 to 7 flat ribs
separated by wide and very shallow pleural fur-
rows. Hypostoma with posterior margin entire,
slightly acuminate.

Remarks.—Hoekaspis schlagintweiti differs from
the type species of Hoekaspis, H. matacensis (HOEK)

KOBAl'ASHI (1937a, p. 496, pl. 6, fig. 15-17), in
having the glabella tapering forward posteriorly,
more constricted at level of the eyes and more ex-
panded anteriorly. The peculiar glabellar segmenta-
tion of H. schlagintweiti is rather different from
that displayed by the type cranidium of H. mata-

censis, but as this specimen seems to be an internal
mold preserved in sandstone, no close comparison
is possible. The features displayed by the posterior
part of the axial region, however, are very similar
in both species, especially as regards the lateral
occipital lobes, mesial tubercle, and crescentic articu-
lating rim. The pygidium of H. matacensis has
smooth pleural fields, but, once again, the specimen
in an internal mold preserved in a fairly coarse-
grained sandstone. The pygidium of H. mesops,

preserved in shale, has segmented pleural fields
(KosAvAsin, 1937a, pl. 6, fig. 14), but the concave
border is much narrower than in H. schlagintweiti.

Moreover, the glabella of H. mesops is parallel-sided
behind the eyes and is practically smooth.

orcurre.ce.—um,VIRNIAN. J.Cap-4 (C6); 3 pygidia.—
1.Cap-5 (C4); 9 cranidia, 4 librigenae, 25 pygidia, 3 hypo-
stomas.—J.Cap-6 (CIO); 4 pygidia.—J.Ped-1; 4 cranidia,
I librigena, 3 pygidia.—I.Tum-15 (J6); 2 cranidia, 4
librigenae, 2 thoracic fragments, 9 pygidia.—J.Tum-17
(18); 1 cranidium, 1 librigena, 4 pygidia.—S.Cal-13 (G2);

I pygidium.

HOEKA SPIS MEGACANTHA (Leanza), 1941

Figure 88; 89,1-4

Asaphellus megucantha LEANZA, 1941, p. 532, pl. 1, fig. I.

Description.—Dorsal exoskeleton of medium size,
elliptical in outline, slightly convex. Cephalon semi-
circular, twice as wide as long, with well-defined
convex border. Glabella moderately defined by wide
shallow axial furrows, constricted at level of eyes,
expanded anteriorly, rounded in front, sloping
down frontally, reaching depressed anterior border,
bearing minute mesial tubercle near articulating
margin, practically smooth; upper surface of cara-
pace smooth or with very faint indications of a
pair of triangular basal lobes; internal molds with
3 pairs of extremely faint lateral ridges radiating
from constricted part of glabella adaxially. Occipital
ring not differentiated; articulating rim well de-
fined, narrow, crescentic. Preglabellar field absent;
anterior border moderately wide, depressed in rela-
tion to glabella, gently convex; anterior margin
slightly acuminate mesially. Palpebral areas of fixi-
genae very narrow; posterior areas triangular; pos-
terior border slightly narrower than anterior, mod-
erately defined by shallow border furrow; posterior
margin straight, almost normal to axis. Eyes of
medium size, located very close to glabella, slightly
nearer posterior than anterior margin. Facial suture
isoteliform; anterior branches divergent in front of
eyes, running very close to margin for some dis-
tance, meeting mesially in broad ogive; posterior
branches oblique backward-outward, slightly sinu-
ous. Librigenae moderately convex, with wide de-
pressed border becoming convex near margin; genal
angles produced into long spine reaching mid-level
of pygidium.

Thorax with wide axis, about 0.7 of total width,
parallel-sided to slightly tapering backward; pleurae
with well-marked pit near posterior edge of proxi-
mal extremity; fulcrum sharply marked, proximal;
anterior 3 pleurae ending in short spines, curved
backward, 4th and 5th pleurae subtruncate, pos-
terior 3 pleurae with rounded extremities.

Pygidium semielliptical in outline, nearly twice
as long as wide, with well-differentiated wide con-
cave border; axis narrow, about 0.25 of total width,
tapering backward, well defined, somewhat raised
above level of pleural fields, segmented throughout
with 9 to 10 faint rings, ending in blunt point at
concave border; pleural fields gently convex, with
very faint segmentation far less impressed than
axial rings consisting of 7 flat ribs separated by
wide faint pleural furrows; ribs consisting of 2
parallel lines defining a narrow band slightly de-
pressed along mesial line; articulating facet and
anterior furrow well marked. Hypostoma with en-
tire posterior margin, rounded-acuminate.

Remarks.—Hoekaspis megacantha was described
by LEANZA (1941, p. 532, pl. 1, fig. 1) on a single
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FIG. 90. Niobides armatus HARRINGTON & LEANZA,
n. gen., n. sp. Reconstruction (based on holotype,

no. 3721), X1.2.

specimen from the Rio Cachiyuyo area, La Rioja,
originally referred to the genus Asaphellus. At that
time the age of the Rio Cachiyuyo beds was un-
known and the genus Hoekaspis was still very
imperfectly understood. New and abundant mate-
rial, including several complete specimens pre-
served in cone-in-cone concretions, shows that
"Asaphellus" megacantha is closely similar to
Hoekaspis metacensis from the Llanvirnian of Bo-
livia. It differs from this species, however, in having
a practically smooth glabella that is more expanded
posteriorly and more constricted at level of the
eyes, with a less conspicuous mesial glabellar tuber-
cle, narrower cephalic axial articulating rim, and
more submedian eyes. From H. schlagintweiti it
differs in having a practically smooth glabella, less
conspicuous mesial tubercle, wider and less defined
lateral basal glabellar lobes, much longer genal
spines of circular section, and somewhat narrower
pygidial border. •

Occurrence.—LLANVIRNIAN. Rio Chaschuil, Prov. of Cata-

marca; 3 pygidia with thoracic fragments.—LR-4; 3 com-

plete specimens, 4 cranidia, 16 pygidia.—LR-5; 30 com-
plete specimens, 10 cranidia, 40 pygidia.—LR-6; 1 thorax
with articulated pygichum.—LR-7; 2 pygidia.—LR-8; 3
pygidia.

Genus NIOBINA Lake, 1946

NIOBINA TAURINA Harrington & Leanza, n. sp.
Figure 91,1a-c

Description.—Dorsal exoskeleton small, elliptical
in outline, scarcely convex. Cephalon semicircular
in outline. Glabella imperfectly known, well de-
fined by deep axial furrows, expanded posteriorly at

level of distal extremities of occipital furrow. Occi-
pital ring wide, well defined by deep occipital fur-
row curved backward which does not reach axial
furrows. Anterior part of glabella and frontal area
unknown. Palpebral areas of fixigenae narrow;
posterior areas wide, triangular; posterior border
narrower than occipital ring, well defined by deep
border furrow; posterior margin straight, normal to
axis. Eyes of medium size, close to glabella,
slightly ?posterior. Librigenae with narrow, well-
defined border and rounded genal angles. Thorax
with narrow axis, about 0.2 of total width, taper-
ing backward; pleural extremities unknown. Pygi-
dium semielliptical in outline, slightly less than twice
as wide as long; axis well defined by narrow axial
furrows, tapering backward, with 12 rings and
short terminal segment, ending in blunt point at
concave border; pleural fields with 11 pleurae well
defined by deep narrow interpleural furrows; sur-
face of pleurae crossed by oblique pleural furrows
as deep and narrow as the interpleural; segmenta-
tion of pleural fields ending at some distance from
margin leaving moderately wide, slightly depressed
border.

Remarks.—Though the cephalic features of the
species just described are imperfectly known, the
highly characteristic pygidium makes its assign-
ment to the genus Niobina LAKE practically certain.
The Argentine species differs from the type species
of Niobina, N. davidis LAKE (1946, p. 340, pl. 1)
in having a wider pygidium, narrower axis, and
greater number of segments in both axis and pleural
fields.

Typcs.—Holotype, no. 4502; paratype, no. 4501.

Occurrence.—LowER TREMADOCIAN. S.Ccr -I (PG36); 1
pygidium.—S.Ros-I2 (M3-M5); 2 fragmentary specimens,
4 pygidia, I librigena.

Genus NIOBIDES Harrington & Leanza,
n. gen.

Diagnosis.—Asaphidae with niobiform
suture and entire hypostoma. Glabella flat,
ill defined by wide shallow axial furrows
very slightly convergent forward, slightly
constricted at level of eyes, rounded in front,
reaching anterior border, smooth, without
mesial tubercle. Occipital furrow apparently
reduced to pair of faint slitlike depressions
near posterolateral angles of glabella; occi-
pital ring not differentiated; articulating rim
narrow. Eyes of medium size, located close
to glabella, slightly anterior, Librigenae with
depressed border to moderate width and
long genal spines. Thoracic axis wide; pleur-
al extremities subtruncate. Pygidium semiel-
liptical in outline with well-defined wide
concave border; axis tapering backward, seg-
mented throughout, with 9 to 10 well
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marked rings; pleural fields with 6 wide
ribs, fairly well defined by narrower pleural
furrows.

Type species.—Niobides arm atus HAR-

RINGTON & LEANZA, n. sp.

2c

FIG. 91. Lower Tremadocian and Arenigian Asaphidae from Salta.

la-c. Niobina taurina HARRINGTON & LEANZA, n. sp.,
from the Lower Tremadocian (Kainella meri-
dionalis zone) of Salta [loc. S.Ros-12 (M4)].

la, Pygidium (paratype, no. 4501), X1.7.
lb, Librigena (no. 4572), plasticine

squeeze, X1.8.—lc, Holotype (no. 4502),
plasticine squeeze, X2.9.

2a-d. Niobides artnatus HARRINGTON 8C LEANZA, n.

gen., n. sp., from the Arenigian (Ogygiocaris
araiorhachis zone) of Salta.-2a, Holocype
(no. 3721), loc. S.Vic-19 (M6), X1.3.-2b,
Cranidium (no. 1724), loc. S.Cal-8 (F2),
X1.5.-2c, Cranidium (paratype, no. 3723),
loc. S.Vic-19 (M7), X1.5.-2d, Specimen
(no. 3724), loc. S.Vic-19 (M8), X3.7.
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Remarks.—Niobides resembles Niobe AN-

GELIN and Niobella REED in having an entire
hypostoma, niobiform suture, glabella
slightly constricted at level of the eyes, and
fairly well-marked pygidial segmentation,
but it differs from both genera in having
long genal spines and slightly more anterior
eyes. Niobides also resembles Hoekas pis but
differs from KOBAYASHI ' S genus in having
niobiform facial suture, much shallower
axial furrows, a smooth depressed glabella
without mesial tubercle, and more anterior
eyes. From Ogyginus RAYMOND it is easily
distinguished, for this genus has a distinctly
urceolate glabella, isoteliform facial sutures,
posterior eyes, and much stronger pygidial
segmentation.

NIOBIDES ARMATUS Harrington & Leanza,

n. sp.

Figures 90; 91,2a-d

Description.—Dorsal exoskeleton large, elliptical

in outline, slightly convex. Cephalon semicircular

in outline, twice as wide as long, moderately con-

vex. Glabella very slightly convex, barely defined

by wide shallow axial furrows very slightly con-

vergent forward, a little constricted at level of eyes,

slightly expanded anteriorly, rounded in front,

reaching anterior border furrow, smooth, without

mesial tubercle. Occipital furrow apparently repre-

sented by pair of slitlike lateral depressions located

near posterolateral angles of glabella, directed nor-

mally to axis, widely separated mesially, not reach-

ing axial furrows; occipital ring not differentiated;

articulating rim narrow, well defined. Preglabellar

field absent; anterior border narrow, raised, sep-

arated from glabella by wide border furrow; an-

terior margin gently and uniformly curved for-

ward. Palpebral areas of fixigenae narrow; posterior

areas moderately wide, triangular; posterior border

narrow, well defined by deep border furrow; pos-

terior margin straight, normal to axis. Eyes of

medium size, located close to glabella and slightly

nearer anterior than posterior margin. Facial suture

niobiform; anterior branches divergent in front of

eyes, curving inward at border, marginal to mid-

line; posterior branches somewhat sinuous, cutting

posterior margin about midway between glabella

and genal angles. Librigenae convex, with lateral

border depressed, relatively narrow, well differ-

entiated; genal spines long and stout.

Thorax with wide axis, slightly wider than pleural

regions; anterior pleurae with pointed extremities,

posterior pleurae truncate.

Pygidium semielliptical in outline, length about

0.6 of width, slightly convex, with well-defined

wide concave border; axis barely raised above level

of pleural fields, about 0.3 of total width of pygid-

ium, tapering backward, segmented throughout,

with 9 to 10 rings, ending in blunt point at con-

cave border; pleural fields convex, with well-

developed facet, deep anterior furrow and 6 flat

wide ribs separated by narrower, moderately deep

pleural furrows; surface of ribs with faint indi-

cations of interpleural furrows. Hypostoma with

entire posterior margin.

Types.—Holotype, no. 3721; paratype, no. 3723.
Occurrence.—ARENIGIAN. S.Cal-8 (F2); 1 cranichum.—

S.Vic-19 (M6-M8); 2 nearly complete specimens, 1 cranidium,
1 hypostoma.

Family ?NILEIDAE Angelin, 1854
Genus ILLAENOPSIS Salter, 1867

Diagnosis.—Dorsal exoskeleton of me-
dium size, isopygous, elliptical in outline.
Cephalon semicircular, gently convex. Glab-
ella as long as cranidium, reaching anterior
margin, strongly expanded anteriorly,
smooth, or with faint indications of 3 lateral
depressions along posterior part. Occipital
ring not differentiated. Posterior aieas of
fixigenae very wide, rounded-triangular in
outline. Eyes very small and very anterior,
almost marginal. Anterior branches of facial
suture marginal; posterior branches intra-
marginal, curved outward. Thorax with 7
segments; axis narrower than pleural re-
gions; anterior pleurae with proximal ful-
crum, posterior pleurae with distal fulcrum;
pleural extremities rounded. Pygidium sub-
semicircular as asaphid type, without border;
axis tapering backward, faintly segmented;
pleural regions practically smooth or with
very faint segmentation.

Type species.-111aenopsis thomsoni SAL-

TER, 1867.
Remarks.—The genus Illaeno psis has

been known heretofore only from the type
species, I. thomsoni SALTER, from the Llan-
virnian of Great Britain. The British speci-
mens, however, are poorly preserved and
some important morphological details could
not be established from them with certainty.
The discovery of a new species in the Tre-
madocian of Argentina, closely similar to I.
thomsoni and represented by several very
well-preserved specimens, has enabled the
writers to clear up some of the doubts and
to complement and slightly modify the
diagnosis of the genus.

The affinities of Maenopsis still remain
doubtful. SALTER (1867, p. 212) originally
placed it among the Illaenidae while re-
marking that it has some asaphid features.
All the authors which since then have dealt
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with the genus, including HOLM (1882, p.
16; 1886, p. 21), RAYMOND (1916, p. 9),
WARBURG ( 1925, p. 97), REED (1930, p. 299)
and WHITTARD (1940, p. 147), have agreed
that it cannot be included in the Illaenidae.
WHITTARD, who redescribed and illustrated
the holotype of I. thornsoni, was inclined
to place the genus among the Nileidae,
though with considerable reservations. Il-
laenopsis is certainly similar to several gen-
era of doubtful nileid affinities, particularly
Platypeltoides Pli1BYL and Borthaspidella
RASETTI. Platypeltoides, as defined by the
type species Asaphus (Platypeltis) crofti
CALLAWAY (LAKE, 1942, p. 313, pl. 44, fig.
8-9), also has 7 thoracic segments but far
larger and almost submedian eyes. Bortha-
spidella, as illustrated by the type species,
B. gaspensis RASETTI (1954, p. 585, pl. 60,
fig. 9-15, text-fig. 1), on the other hand, has
small and almost marginal eyes, much as in
Illaeno psis. However, the cephalic doublure
of these species is unknown and, therefore,
their reference to the Nileidae cannot be
regarded as definitely established. Dr. VAL-
DAR JAANUSSON has kindly informed the
senior author (April 28, 1955) that Syn-
physurus? anderssoni TROEDSSON (1937, p.
43, pl. 4, fig. 1-2), referred by RASETTI to
his genus Borthaspidella, has an anterior
doublure without mesial suture, and this
indicates that Borthaspidella truly belongs
in the Nileidae. However, the reference of
Symphysurus? anderssoni to Borthaspidella
is not above criticism. It could well be that
Illaenopsis, Platypeltoides, and Bortha-
spidella belong in a separate family, but
our lack of positive knowledge concerning
the character of the cephalic doublure in
these genera, renders inadvisable the pro-
posal of such a family at this time.

ILLAENOPSIS STENORHACHIS (Harrington),

1938

Figures 92; 931 -4

Illaenns Itenorhathis HARRINGTON, 1938, p. 182, pl. 5, fig. 18.

Description.—Cranidium semicircular in outline,
slightly convex. Glabella large, reaching anterior
margin, very slightly raised above level of fixigenae,
defined by shallow wide axial furrows which are
slightly divergent forward along posterior half and
strongly curved outward anteriorly, vanishing just
before reaching margin in front of palpebral lobes;
anterior width of glabella more than twice the
posterior width, which is about 0.3 of total width

FIG. 92. Illaenopsts stenorhaclus ( HARRINGTON ).

Reconstruction (based on specimens nos. 4775 and
4476), x7.7.

of cranidium; posterior half of glabella with minute
mesial tubercle located at a distance from articulat-
ting margin equal to 0.3 of the total length of
glabella, and 3 pairs of faint lateral depressions
which are wide, short, straight, normal to axis,
disconnected at middle and separated from axial
furrows. Occipital ring not differentiated; articulat-
ing rim very narrow, crescentic. Fixigenae large,
rounded-subtriangular in outline, without differ-
entiated posterior border along proximal half but
with faint indication of oblique border furrow
along distal part, vanishing abaxially. Eyes small,
very far forward, located slightly backward-outward
from anterolateral angles of glabella. Anterior
branches of facial suture intratnarginal for a very
short stretch, marginal to mid-line; posterior
branches intramarginal, curved outward, cutting
posterior margin almost at right angles close to
genal angles. Librigenae very narrow, with rela-
tively wide raised border defined by shallow border
furrow extending from eye to vicinity of genal
angles which are subrectangular; external to raised
border there is a narrow depressed marginal band
slightly widened at ocular zone.

Thorax with 7 segments; axis slightly tapering
backward, narrower than pleural regions; anterior
pleurae with proximal fulcrum, 2nd pleurae with
submedian fulcrum, others with distal fulcrum;
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FIG. 93. Lower and Upper Tremadocian Nileidae from Salta and Jujuy.

1-4. Illaenopsis stenorhachis (HARRINGToN).-1,
Specimen (no. 4563), Lower Tremadocian
(Parabolina argentina zone), loc. S.Cer-1
(PG38), X3.9.-2, Specimen (no. 4476),
Lower Tremadgcian (Kainella meridionalis
zone), loc. S.Ros-12 (M3), X 5.-3, Hobo-

pleurae obliquely crossed by anterior furrow, well
marked in fulcral area; pleural extremities rounded.

Pygidium subsemicircular in outline; axis slightly

raised above level of pleural regions, tapering back-

ward, with 5 fairly well-marked anterior rings and
faint traces of 2 others behind; pleural regions with

well-developed facet and anterior furrow, bearing

faint indications of 3 pairs of wide ribs defined by

shallow wide pleural furrows; border absent; in-

ternal edge of doublure may be impressed on the
dorsal surface by vertical compression simulating a

narrow border.

type (no. 4165), Upper Tremadocian (Triarth-
rus tetragonalis-Shumardia ininutula zone),
loc. LTil-2, X1.5.-4, Specimen (no. 4475),
Lower Tremadocian (Kainella meridionalis
zone), loc. S.Ros-I2 (M3), X2.

Remarks.—In 1938 the senior author described

a pygidium, from Quebrada de Rupasca, Jujuy, with

the last 4 thoracic segments articulated; this was

named Illaenus stenorhachis HARRINGTON (1938, p.
182, pl. 5, fig. 18). Better preserved and nearly
complete specimens from several northern Argentine

localities show that the species belongs to the genus

Illaenopsis, the holotype being somewhat defaced

and having lost the faint pygidial segmentation.
Illaenopsis stenorhachis is strikingly similar to

the type species, I. thomsoni SALTER (1867, p. 213,

pl. 20, fig. 1-2; WHITTARD, 1940a, p. 147, pl. 6,
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fig. 7), from the Hope shales of Shropshire but
differs from it in having a narrower glabella with 3
pairs of faint lateral furrows and in the narrower
and less tapering thoracic axis.

Holoty pc .—No . 4165.
OCCIIrrCRCe.—LOWER TREMADOCIAN: S.CCr-1 (P038); 1 frag-

mentary specimen.—S.Ros-12 (M3, P13); 9 specimens.
UPPER TREMADOCIAN: J.Ti1-2; 1 pygidium with 3 thoracic
segments attached.—J.Ti1-22; ?I pygidium.

Family CERATOPYGIDAE
Raymond, 1913

Genus CERATOPYGE Corda, 1847
CERATOPYGE FORFICULOIDES Harrington &

Leanza, n. sp.
Figure 94, 1 -9

Description.—Cranidium wider than long.
Glabella longer than wide, width about 0.65 of
length, well defined by straight axial furrows
diverging forward, subtruncate anteriorly, with
minute posterior mesial tubercle and 4 pairs of
thin faint lateral furrows, anterior (4p) furrows
being very faint, oblique forward-inward, 3p fur-
rows better marked, slightly oblique backward-in-
ward, 2p furrows somewhat more oblique, and pre.
occipital (1p) furrows subparallel to 2p but very
slightly curved forward; axial furrows duplicated
around anterolateral angles of glabella. Occipital
furrow fine, normal to axis; occipital ring large,
widened at middle by backward curvature of pos-
terior margin, broader than posterior extremity of
glabella. Preglabellar field very narrow or reduced
to wide anterior border furrow; anterior border
wide, raised; anterior margin gently curved for-
ward. Palpebral areas of fixigenae very narrow;
posterior areas short (exsag.) and relatively wide
(tr.); posterior border much narrower than occipital
ring; posterior border furrow well-marked, narrow;
posterior margin straight. Eyes of medium size,
located very close to glabella and at distance from
posterior margin equal to 0.3 of total length of
cranidium; palpebral lobes semicircular in outline,
extending between level of 3p lateral glabellar fur-
rows to level of preoccipital furrows. Anterior
branches of facial suture strongly diverging in front
of eyes, curved forward-inward at border furrow,
cutting anterior margin very obliquely, intramar-
ginal to mid-line; posterior branches very oblique
backward-outward. Librigenae with long genal
spines making slightly inflection with curvature of
lateral margin.

Thorax with 6 segments; axis narrow, tapering
backward; pleurae with submedian fulcrum and
wide oblique furrow; pleural extremities ending in
curved spines, progressively longer in successive
pleurae from front to back.

Pygidium slightly more than twice as wide as
long, with well-defined border narrowing back-
ward; axis narrow, tapering backward, with 4 rings

and terminal segment ending in blunt point at
border, the border furrow in well-preserved speci-
mens bending backward behind axis and border
very narrow; pleural fields smooth save for a well-
marked pleura corresponding to the 2nd axial ring
and excepting indications of posterior band of a
pleura corresponding to 1st ring, both pleurae being
fused and prolonged across pygidial border into a
thick long spine of subcircular section which is
slightly curved outward and directed very obliquely
backward.

Remarks.—Ceratopyge forficuloides is closely sim-
ilar to the type and only known species of Cera-
topyge, C. forficula (SARs), but differs from the
Scandinavian form in having 4 pairs of fine oblique
lateral glabellar furrows, a more posterior mesial
tubercle, wider occipital ring, duplicated axial fur-
rows around the anterolateral angles of the glabella,
much narrower to practically nonexistent preglabel-
lar field, and much wider anterior border. It should
be mentioned that the cranidium illustrated by
MOBERG & SEGERBERG (1906, pl. 5, fig. 6) as C.
forficula does not seem to belong to this species as
it has very wide preglabellar field, very small eyes,
4 pairs of lateral glabellar furrows and indications
of eye ridges, differing very markedly from the
lectotype of C. forficule as illustrated by STORMER

(1940, pl. 1, fig. 9). The pygidium of C. for-
ficuloides is less transversely elongate than that of
C. forficula and the inflection of the border furrow
behind the axis is much more apparent. Well-pre-
served pygidia of the Argentine species amply con-
firm REciiim..'s (1949, p. 2) observation on those
of C. forficula in the sense that the lateral spines
spring from fusion of the whole 2nd pleura with
the posterior band of the 1st pleura: as in the so-
called C. forficula var. acicularis, the spines rise
obliquely upward bridging over the border and do
not appear as extensions of the lateral margin.
STORMER (1940, p. 140) has pointed out that the
so-called variety "acicularis" is simply a mode of
preservation of C. forficula in which the original
characteristics of the pygidium have been main-
tained without deformation.

Types.—Holotype, no. 2076; paratypes, nos. 2071, 3505,
4457.

Occurrence.—LowErt TREmxDociAN: S.Ros-I2 (P12); 1 thorax
with attached pygidium.—UPPER TREMADOCIAN: S.Ros-5; 2
cranidia, I librigena, 2 pygidia.—S.Vic-I9 (N56, P16); 1
nearly complete specimen, 3 cranidia, 2 librigenae.

. Genus PROCERATOPYGE Wallerius,
1895

PROCERATOPYGE INCONDITA Harrington Si
Leanza, n. sp.

FIgure

Description.—Cranidium small, slightly wider
than long. Glabella elongate, width about 0.65 of
length very slightly tapering forward, rounded an-
teriorly, with 3 pairs of lateral furrows disconnected
at middle but reaching axial furrows, anterior (3p)
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FIG. 94. Lower and Upper Tremadocian Ceratopygidae from Salta.

1-9. Ceratopyge jorficuloides HARRINGTON & LEANZA,
n. sp., from the Lower and Upper Tremado-
cian.-1, Paratype (no. 4457), Lower
Tremadocian (Kainella meridionalis zone), loc.
S.Ros-12 (P12), X3.7. 2, Cranidium (no.
3835), Upper Tremadocian (Notopeltis ortho-
metopa zone), loc. S.Vic-19 (P16), X3.6.—
3, Paratype (no. 3505), Upper Tremadocian
(Notopeltis orthometopa zone), loc. S.Vic-19
(N56), X3.6.-4, Pygidium (no. 2054),
Upper Tremadocian (Notopeltis orthometopa
zone), loc. S.Ros-5, X2.8.-5, Cephalon
(no. 3502), Upper Tremadocian (Notopeltis
orthometopa zone), loc. S.Vic-19 (N56),
X3.2.-6, Fragmentary pygidium (para-

furrows being short, faint, very slightly oblique
forward-inward, median (2p) furrows somewhat

longer, better impressed, parallel to 3p, and preocci-

pital (1p) furrows deep, much longer, oblique

backward-inward and slightly curved. Occipital

furrow deep, slightly curved forward at middle,

oblique forward-outward laterally; occipital ring

wide. Frontal area about as wide as occipital ring,

defaced in only specimen available; anterior margin

gently curved forward. Palpcbral areas of fixigenae

type, no. 2071), Upper Tremadocian (Noto-
peltis orthometopa zone), loc. S.Ros-5, X2.7.

7, Holotype (no. 2076), Upper Tremado-
cian (Notopeltis orthometopa zone), loc. S.Ros-
5, X3.6.-8, Cranidium (no. 3503), Upper
Tremadocian (Notopeltis orthometopa zone),
loc. S.Vic-I9 (N56), X4.6.-9, Cranidium
(no. 2063), Upper Tremadocian (Notopeltis
orthometopa zone), loc. S.Ros-5, X7.

10. Proceratopyge incondita HARRINGTON & LEANZA,
n. sp., from the Upper Tremadocian (Triarth-
rus tetragonalis-Shumardia minutula zone), of
Salta [loc. S.Vic-19 (N49)], holotype (no.
3462), X4.1.

narrow; posterior areas small, triangular; posterior

border narrow, defined by wide shallow border
furrow; posterior margin slightly oblique backward-

outward. Eyes large, located close to glabella and
nearer posterior than anterior margin; palpebral
lobes extending between levels of 3p and bp lateral

glabellar furrows; eye ridge short, very faint, oblique
backward-outward. Anterior branches of facial su-

ture slightly divergent in front of eyes, curving

forward-inward, intramarginal to mid-line; pos-
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tenor branches sigmoidal, oblique backward-out-
ward, short. Librigenae, thorax, and pygidium un-
known.

Remarks.—Proceratopyge incondita can be com-
pared with P. conifrons WALLERIUS, as described and
figured by WESTERGXRD (1922, P. 120, pl. 2, fig.
1-2), but differs from this species in having a less
tapering glabella, fainter glabellar segmentation,
narrower frontal area and less oblique preoccipital
glabellar furrows.

Holotype.—No. 3462.
Ocerrerence.—LOWER TRENIADOCIAN. S.Vic-I9 (N49); 1

cranidium.

Genus ONI'CHOPYGE Harrington, 1938
Onychopyge HARRINGTON, 1938, p. 179.
Prionopyge HARRINGTON & LEANZA, 1942, p. 140.

Diagnosis.—Ceratopygidae with glabella
expanded forward, ill defined anteriorly,
smooth. Eyes very large, located closer to
posterior than anterior margin. Pygidium
semicircular to subparabolic in outline; axis
with 5 to 7 rings; pleural regions with 1st
pleura very large, crossed by wide pleural
furrow, and prolonged into long stout spine;
border very wide, slightly concave.

Remarks.—The genus Onychopyge was
proposed by HARRINGTON (1938, p. 179)
with O. riojana HARRINGTON as type species.
Soon afterward the writers found that the
name Onycopyge had been used by WOOD-

WARD (1880, p. 97) for a genus of Australian
trilobites allied to Deiphon and Stauro-
cephalus. Since, according to the Rules of
Zoological Nomenclature and the Opinions
then operative, these were variant spellings
of a single name, the new name Prionopyge
HARRINGTON & LEANZA (1942, p. 140) was
proposed to replace Onychopyge HARRING-

TON, 1938, regarded as a homonym of Ony-
copyge WOODWARD, 1880. According to the
Copenhagen Decisions, 1950, however, gen-
eric names differing by a single letter are
valid and this serves to reinstate Onychopyge
HARRINGTON as a valid genus and, at the
same time, renders Prionopyge HARRINGTON

& LEANZA an invalid objective junior syn-
onym of the former.

Onychopyge, as defined by the type spe-
cies O. rio/ana, has a cranidium resembling
that of Ceratopyge, especially in the for-
wardly expanded glabella, posterior eyes,
and gently curved anterior margin. It dif-
fers, however, from that of this genus in
having larger eyes, less divergent anterior
branches of the facial suture, and glabella
ill defined anteriorly.

Fm. 95. Onychopyge riojana HARRixo-rox. Recon-
struction of holotype pygidium (no. 5085), X1.8.
cranidium (no. 2466), X10, and librigena (no.

246613), X2.

The pygidium of Onychopyge is very dif-
ferent from that of Lopnorites TROEDSSON, as
illustrated by L. rectispinatus TROEDSSON

(1937, p. 35, pl. 2, fig. 1-2). Lopnorites, how-
ever, has multi-segmented pleural regions
and much narrower border.

ONYCHOPYGE R1OJANA Harrington, 1938
Figures 95; 96,2a.c

Onychopyge riojana linakiNcroN, 1938, p. 179, pl. 5, fig. 20.
Onychopyge minor HARRINGTON, 1938, p. 180, pl. 5, fig. 16.
Prsonopyge rum". (HARRINGTON), HARRINGTON & LEAN ZA,

1942, p. 140.
Prronopyge rionma (HARRINGTON), HARRINGTON & LEAN CA,

1942, p. 140.

Description.—Cranidium small, subtrapezoidal in
outline, about as long as wide. Glabella nearly twice
as long as wide, expanded forward, smooth, ill
defined anteriorly where it grades into preglahellar
field. Occipital ring narrow. Preglabellar field nar-
row, concave; anterior border narrow, raised; an-
terior margin gently curved forward. Palpebral areas
of fixigenae subsemicircular in outline; posterior
areas apparently short (exsag.) and wide (tr.);
palpebral lobes very large, semicircular, subposterior;
palpebral furrows semicircular, well marked. An-
terior branches of facial suture strongly divergent
in front of eyes, curved forward-inward at border
furrow, intramarginal to mid-line. Librigenae with
long genal spine directed backward and slightly
outward, continuing curvature of lateral margin.

Pygidium large, subparabolic in outline, as wide
as long; axis narrow, long, tapering backward, with
7 well-marked rings, terminal segment and short
postaxial ridge; pleural regions with very wide,
lanceolate well-defined anterior pleura, crossed by
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Fin. 96. Lower Tremadocian Ceratopygidae from Salta, Jujuy and La Rioja.

la-d. Onychopyge argentina, HARRINGTON & LEANZA,
n. sp., from the Parabolina argentina zone of
Salta and Jujuy.-1a, Cephalon (paratype,
no. 3650), loc. LYav-2 (L2), X1.6.—lb,
Holotype (no. 3845), loc. S.Vic-18 (V02),

Paratype (no. 3653), loc. J.
Yav-2 (L2), X 1.7.—/d, Specimen (no.
3656), loc. J.Yav-2 (L2), X 1.5.

2a-c. Onychopyge riojana HARRINGTON, from the
Parabolina argcritina zone of La Rioja.-2a,
Cranidium (no. 2466), loc. LR-1, x7.7.—

wide deep pleural furrow, produced into long stout
spine; triangular pleural fields behind 1st pleura
with 2 oblique, short, faintcr pleural furrows; bor-

der well developed behind 1st pleura, very wide,
gently sloping down; posterior margin acutely
rounded.

Remarks.—Onychopyge riojana was originally

proposed on a single pygidium from Rio Volcan-

cito, La Rioja (HARRINGTON, 1938, p. 179, pl. 5,

fig. 20). In the new collections from the type locality

2b, Holotype (no. 5085), loc. LR-2, X1.6.
—2c, Librigena (no. 246613), loc. LR-1,
X2.

3. Onychopyge plagiacantha HARRINGTON & LEANZA,
n. sp., from the Parabolina argentina zone of
La Rioja (loc. LR-1), holotype (no. 2530),

X3.5.
4. Onychopyge longispina HARRINGTON & LEANZA,

n. sp., from the Parabolina argentina zone of
Salta [loc. S.Vic-17 (VP5)], holotype (no.
3882), X1.9.

there is a sample of shale with 2 pygidia identical
to that described in 1938, associated with a small
cranidium and a librigena which, in all probability,
belong to the same species. The single pygidium

described by the senior author as Onychopyge minor

HARRINGTON (1938, p. 180, pl. 5, fig. 16) is in all
likelihood a small, somewhat distorted and rather
defaced specimen of O. riojana.

Holcuype.—No. 5085.
Occurrence.—LowER TREMADOCIAN. LR-I; 1 cranidium, 1

librigcna, 2 pygidia.—LR-2; 2 pygidia.
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ONYCHOPYGE ARGENTINA Harrington &
Leanza, n. sp.
Figurc 96,/a-d

Description.—Pygidium wider than long; axis
about twice as long as wide, tapering backward,
with 5 rings slightly curved forward at middle and
terminal segment acutely rounded posteriorly;
pleural regions with anterior macropleura well
defined by interpleural furrow, bearing wide deep
pleural furrow, produced into long spine directed
backward and extending far beyond posterior mar-
gin of pygidium; small triangular pleural field be-
hind 1st pleura with short pleural furrow very
oblique backward; border wide, depressed; pos-
terior margin rounded. Associated cephalon sub-
semicircular in outline, more than twice as wide as
long; glabeila apparently smooth, slightly expanded
forward; frontal area narrow; posterior areas of
fixigenae short (exsag.) and wide (tr.); palpebral
lobes semicircular in outline, close to glabella,
slightly posterior; genal spine long, continuing
curvature of lateral margin.

Remarks.—Onychopyge argentina differs from O.
riojana in having a much wider and shorter pygidial
axis with 5 rings instead of 7, longer lateral spines
and only one pair of pleural furrows behind the
1st pleura. The fragmentary cephalon referred to
this species differs from that of O. riojana mostly
in having a less expanded glabella and somewhat
less posterior eyes.

Types.—Holotype, no. 3845; paratypes, nos. 3653, 3650.
Occurrence.—LOWER TREMADOCIAN. J.Yay-2 (L2); I crash -

daim, 2 pygidia.—S.Vic-18 (V02); 1 pygidium.

ONYCHOPYGE LONGISPINA Harrington &
Leanza, n. sp.

Figure 96,4

Description.—Pygidium subparabolic in outline,
somewhat wider than long; axis about as wide as
long, subtriangular in outline, tapering backward,
with 5 rings and short terminal segment; pleural
regions smooth save for anterior macropleura run-
ning almost straight backward, crossed by deep
wide pleural furrow and produced into very long
spine; anterolateral angle of pygidium subrectangu-
lar; border wide, depressed; posterior margin
rounded.

Rernarks.—Onychopyge longispina, known from
a single pygidium, is easily distinguished from all
other species of Onychopyge by its very short tri-
angular pygidial axis, macropleurae directed almost
straight backward, and very long lateral spines.

Holotype.—No. 3882.
Occurrence.—LOWER TREMADOC1AN. S.Vic-17 (VP5); 1 pygi-

dium.

ONYCHOPYGE PLAGIACANTHA Harrington &
Leanza, n. sp.

Figure 96,3

Description.—Pygidium small, semielliptical in
outline, transversely elongate, somewhat more than
twice as wide as long; axis narrow, about 0.2 of the

total width of pygidium, long, parallel-sided, with
7 narrow straight rings and large terminal segment
evenly rounded posteriorly; pleural regions with
anterior macropleura directed obliquely backward-
outward, crossed by deep wide pleural furrow and
produced into long spine directed obliquely back-
ward; triangular pleural fields behind 1st pleura
with 2 short deep well-marked pleural furrows
oblique backward-outward; border very wide, de-
pressed; posterior margin gently and evenly rounded.

Remarks.—Onychopyge plagiacantha differs from
all other species of the genus in having a parallel-
sided pygidial axis, macropleurae directed very
obliquely backward-outward, and 2 well-marked
oblique pleural furrows behind 1st pleura.

Holotype.—No. 2530.
Occurrence.—LOWER TREMADOCIAN. LB-i; 1 pygidium.

Genus DICHELEPYGE Harrington &
Leanza, 1952

Diagnosis.—Ceratopygidae with glabella
tapering forward and truncated anteriorly,
submedian eyes of medium size and short
eye ridges. Thorax with 6 segments; pleurae
with swollen proximal portion crossed by
backwardly curved furrow and flattened
distal portion; pleural extremities ending in
long spines. Pygidium subsemicircular in
outline, with multisegmented axis and
pleural fields, well-defined border, and 2
pairs of lateral spines related to anterior 2
pleurae.

Type species.—Dichelepyge pascuali HAR-
RINGTON Sc LEANZA, 1952.

Remarks.—Dichelepyge may be com-
pared, in certain respects, with Lopnorites
TROEDSSON (1937, p. 35, pl. 2, fig. 1-10) but
differs from this genus in the number of
thoracic segments, pleural features, and an-
teriorly truncated glabella. It can also be
compared with Hysterolenus MOBERG, es-
pecially as regards the pleurae, which in the
type species (H. torn quisti MOBERG & SEGER-
BERG, 1906, p. 4, fig. 37) have the proximal
portion with a curved furrow that separates
2 swollen areas, but differs from this genus
in having submedian eyes and an anteriorly
truncated glabella. The one outstanding
characteristic of Dychelepyge, however, is
the presence of 2 pairs of lateral pygidial
spines, differing in this respect from all other
Ceratopygidae.

DICHELEPYGE PASCUALI Harrington & Leanza,
1952

Figures 97; 98,14-d
Dichelepyge pascuali HARRINGTON & LEANZA, 1952, p. 203, pl.

1, fig. 3-6.

Description.—Cranidium subtrapezoidal in out-
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Pic. 97. Dzchelepyge pascuali FinaRtNcroN & LEANZA. Reconstruction (based on specimens nos. 4455,
4456 and 4490), X11.5.

line, transversely elongate, slightly convex. Glabella
well defined by deep axial furrows, slightly raised

above level of fixigenae, as long as wide, tapering
forward, slightly constricted at level of preoccipital
lateral furrows, truncated anteriorly, with 3 pairs

of lateral furrows, anterior (3p) furrows being

very short, faint, cicse to axial furrows and normal
to axis, median (2p) furrows slightly better im-
pressed, subparallel to and close to anterior fur-

rows, and preoccipital (1p) furrows shaped like a

recumbent Y with abaxial portion short, straight,

normal to axis, and reaching axial furrows; adaxial

extremity bifurcated into 2 short branches directed

obliquely forward and backward respectively. Occi-
pital furrow deep, slightly curved forward mesially,

somewhat oblique forward-outward laterally, not

reaching axial furrows; occipital ring wide. Pre-
glabellar field wide, slightly concave; anterior bor-

der very narrow, raised, not defined by border fur-
row; anterior margin very gently curved forward.

Palpebral areas of fixigenae moderately narrow;
posterior areas wide (tr.), subtriangular; posterior
border very narrow, well defined by narrow border
furrow; posterior margin straight, normal to axis.
Eyes of medium size, located relatively close to
glabella, submedian; eye ridges short, wide, some-
what oblique backward-outward. Anterior branches

of facial suture slightly divergent in front of eyes,
curving forward-inward, marginal to mid-line; pos-
terior branches sigmoidal, very oblique backward-
outward. Librigenae unknown.

Thorax with 6 segments; axis narrow, about 0.16

of total width of thorax, tapering backward; rings

with straight mesial portion and lateral parts oblique
forward-outward; pleurae narrow (exsag.) and long

(tr.), normal to axis, with swollen proximal and
flattened distal portion: proximal portion crossed
by deep narrow furrow curved backward so as to
separate (exsag.) crescentic anterior band from

very narrow posterior band which expands adaxially
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into triangular inflated area and abaxially into small
rounded-subtriangular tubercle; distal portion flat-
tened, crossed by very faint furrow vanishing ab-
axially; anterior pleura ending in sharp point very
slightly curved backward; 2nd and 3rd pleurae with
progressively curved extremities; posterior 3 pleurae
ending in long hooklike spines directed very
obliquely backward-outward.

Pygidium subsemicircular in outline; axis narrow,
tapering backward, with 7 well-marked rings and
small terminal segment; pleural fields with 5 well-
marked pleurae, 2nd wider (exsag.) than remainder,
pleurae being crossed by deep pleural furrow that
separates wide swollen anterior band from nar
rower posterior band; 1st pleurae prolonged into
short spines directed backward and slightly out-
ward; 2nd pleurae continued into very long spines
directed obliquely backward-outward and slightly
curved; border moderately wide, concave; posterior
margin straight, normal to axis.

Types.—Holotypc, no. 4490; paratype, no. 4455.
Occurrence.—LOWER TREMADOC1AN. S.Ros-I2 (M5, P13); 3

fragmentary specimens, 1 cranidium.

Genus PSEUDOHYSTEROLENLTS Har-
rington & Leanza, n. gen.

Diagnosis.—Ceratopygidae with glabella
parallel-sided, subtruncate anteriorly, with 3
pairs of lateral furrows. Eyes close to glab-
ella, posterior. Preglabellar field wide, de-
pressed. Pygidium semielliptical in outline
with triangular axis, paucisegmented; bor-
der wide; internal molds ?without lateral
spines.

Type species.—Pseudohysterolenus infidus
HARRINGTON & LEANZA, G. sp.

Remarks.—Pseudohysterolenus resembles
Hysterolenus MOBERG in the segmentation
of the glabella, wide preglabellar field, and
size and position of the eyes, but differs from
this genus in having a much shorter glabella
which is subtruncate anteriorly. The pygid-
ium of Pseudohysterolenus closely resem-
bles that of Ceratopyge, even if the axis is
somewhat wider and more triangular in out-
line. A fundamental difference, however, is
found in the apparent lack of pygidial
spines. All the available pygidia of Pseudo-
hysterolenus are either internal molds or
specimens with exfoliated border displaying
the doublure which, furthermore, have ill-
preserved anterolateral angles. None show
even traces of lateral spines, but this appar-
ent lack may be due to the above-mentioned
conditions of preservation. It could well be
that the spines were very small and located
close to the anterolateral angles, as in Hy-
sterolenus? laevicauda MOBERG (MOBERG &

SEGERBERG, 1906, pl. 4, fig. 40), in which
case they may have been easily broken off.
Or it could be that the spines sprang rather
abruptly from the upper surface of the pleu-
ral fields, bridging over the border, in which
case no trace of them would remain after
the exfoliation of the border. The lack of
specimens with completely preserved dorsal
exoskeleton prevents reaching a conclusion.

PSEUDOHYSTEROLENUS INFIDUS Harrington
& Leanza, n. sp.
Figures 98,2a-e; 99

Description.—Cranidium small, subtrapezoidal in
outline, wider than long. Glabella slightly convex,
scarcely raised above level of fixigenae, longer than
wide, well defined by deep wide axial furrows,
parallel-sided, subtruncate anteriorly, with minute
mesial tubercle close to occipital furrow and 3 pairs
of lateral furrows almost obsolete in most speci-
mens, anterior (3p) furrows being fine, straight,
reaching axial furrows, oblique forward-inward,
median (2p) furrows similar to anterior but di-
rected slightly obliquely backward-inward, and pre-
occipital (1p) furrows shaped as wide depressions,
separated from axial furrows, directed very obliquely
backward-inward. Occipital ring moderately wide,
slightly curved backward, well defined by deep
occipital furrow. Preglabellar field wider than occi-
pital ring, depressed; anterior border narrower than
field, ill defined to practically nondifferentiated;
anterior margin ?slightly acuminate. Palpebral areas
of fixigenae very narrow; posterior areas very small,
triangular. Eyes of medium size, located very close
to glabella and at distance from posterior margin
equal to 0.3 of cranidium length. Anterior branches
of facial suture very divergent in front of eyes,
curved forward-inward, intramarginal to mid-line.
Librigenae and thorax unknown.

Pygidium semielliptical in outline, somewhat
more than twice as wide as long; axis moderately
wide, strongly tapering backward, with 5 rings and
short terminal segment rounded posteriorly; pleural
fields with 3 faint pleurae: anterior pleura wider
(exsag.) than others, with deeper pleural furrow;
border exfoliated in all available specimens, probably
wide, ?depressed; doublure wide; margin entire.

Types.—Holotype, no. 2240; paratypes, nos. 1838, 2238.
Occurrence.—LOWER 'DU MADOCIAN I.T11-13 (K.1); 1 pvgi-

dium.—J.Til-18 /G5); 15 cranidia, 4 pygidia.

Family DIKELOCEPHALEVIDAE
Kobayashi, 1935

Genus ASAPHOPSIS Mansuy, 1920
ASAPHOPSIS INTERMEDIA Harrington &

Leanza, n. sp.
Figure I00, 1 -6

Description.—Cephalon large, parabolic in out-
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FIG. 98. Lower Tremadocian Ceratopygidae from Salta and Jujuy.

la-d. Dichdepyge pascuali HARRINGTON & LEANZA,

from the Kainella meridionalis zone of Salta
[loc. S.Ros-I2 (M5)].-1a, Plasticine mold
of paratype (no. 4455), photographed under
oblique illumination from SE quadrant
(photograph reversed), X 6.5.—lb, Crani-
dium (holotype, no. 4490), plasticine squeeze,
X Specimen (no. 4456), X3.5.
—Id, Paratype (no. 4455), X3.8.

2a-e. Pseudohysterolenus infidus HARRINGTON &

LEANZA, n. gen., n. sp., from the Kainella
meridionalis zone of Jujuy.-2a, Cranidium
(paratype, no. 2238), loc. J.Ti1-18 (G5),
X 4.3.-21), Pygidium (paratype, no. 1838),
loc. J.Ti1-13 (K1), X4.8. 2c, Cranidium
(holotype, no. 2240), loc. J.Ti1-18 (G5),

Cranidium (no. 2241), loc. J.
Til-18 (G5), X Pygidium (no.
2242), loc. J.Ti1-18 (G5), X4.
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line, twice as wide as long, with very wide de-
pressed border and long genal spines. Cranidium
unknown. Pygidium large, subpolygonal-parabolic
in outline, length about 0.8 of width, gently con-
vex; axis narrow, width about 0.2 of total width
of pygidium, long, tapering backward, slightly
raised above level of fixigenae, ending in blunt
point at depressed border, bearing 14 to 15 rings,
the anterior 10 of which are strongly impressed
and somewhat curved forward mesially; pleural
fields slightly conve .x, with 8 to 9 ribs well marked
by deep pleural furrows vanishing distally at con-
cave border, anterior furrows curved forward-out-
ward, posterior furrows nearly straight and directed
almost backward; border very wide, gently con-
cave, widened posteriorly; anterolateral margins
curved outward; lateral margins straight, trending
backward-inward to posterolateral angles which are
produced into long spines directed backward-out-
ward; posterior margin produced into pair of short
wide triangular points located slightly nearer axis
than to posterolateral spines; portion of margin be-
tween posterior points gently curved forward. Sur-
face of rings and pleural ribs finely granulose;
granules more crowded along posterior edges of
ribs which also bear much finer and more abundant
pits.

Remarks.—The pygidium of the species just de-
scribed is closely similar to those of Asaphopsis
llorentinensis (ETHERIDGE), A. nakarnurai KOBAY-
ASHI (1936b, p. 175 and 177, pl. 20, fig. 18; pl. 21,
fig. 5) and A. villebruni (BERGE.Rox) (1895, pl. 23,
fig. 1-2), having a pair of long marginal spines
springing abruptly from the posterolateral angles. It
differs, however, from those of all known species of
Asaphopsis in having the posterior margin produced
into a 2nd pair of very short broad points. The
location of these points corresponds exactly to the
location of the pair of lateral spines characteristic of
the genus Dikelocephalina BROGGER, which, in such
species as D. kanaegata KOBAYASHI (1934, p. 564,
pl. 6, fig. 4-5), are not much more developed than
in the Argentine form. It seems, therefore, that our
species is better regarded as belonging to Asaphopsis
than to Dikelocephalina, even if it shows some in-
termediate features between the 2 genera which,
as KOBAYASHI has already pointed out, probably
represent extremities of a continuous series of grad-
ual transitions. The presence of 2 pairs of pygidial
spines is not enough to warrant reference of the
Argentine species to Hungioides KOBAYASHI, since
the pygidia are quite dissimilar in many other
respects. In Hungioides, as defined by the type
species Dikelocephalina bohernica NovAx. (1918, p.
42, pl. 1, fig. 4-6), the pygidium widens posteriorly
and reaches maximum width at the level of the
1st pair of lateral spines, whereas in Asaphopsis
interrnedins the reverse is true and the maximum
width is measured anteriorly; moreover, in FInngi-
oides the spines of both pairs are of subequal length

3

FIG. 99. Pseudohysterolenus infidos HARRINGTON &
LEANZA, n. gen., n. sp. 1, Reconstruction of holotype
cranidium (no. 2240), X6.6; 2, reconstruction of
a pygidium (based on specimen no. 1838), showing
possible position of spines, X 9.2; 3, exfoliated

pygidium (specimen no. 1838), X9.2.

and those of the 1st pair (wide and triangular) are
in direct continuation of the curvature of the lateral
margin.

Types.—Holotype, no. 4241; paratypes, no. 4239, 2293.
Occurrence.—LLANVIRNIAN. LR-4; 1 fragmentary cephalon,

4 pygidia.—LR-5; 5 pygidia.—LR-6; 4 pygidia.—LR-7;
1 pygidium.—LR-8; 2 pygidia.

Superfamily ILLAENACEA Corda,
1847

Family ILLAENIDAE Corda, 1847

Genus NANILLAENUS Jaanusson, 1954
NANILLAENUS GUALCAMAYENSIS Harrington

& Leanza, n. sp.
Figure 101,1-3

Description.—Cephalon semicircular in outline.
Cranidium longer than wide, strongly arched longi-
tudinally, gently convex transversely. Glabella
slightly raised above level of fixigenae, smooth,
defined posteriorly by subparallel to very slightly
convergent axial furrows vanishing forward at
level of anterior extremities of palpebral lobes, un-
differentiated anteriorly. Palpebral areas of fixigenae
narrow; posterior areas subtrapezoidal, small, con-
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FIG. 100. Llanvirnian Dikelocephalinidae from La Rioja.

1-6. Asaphopsis intermedza HARRINGTON & LEANZA,

n. sp., from the Hoekaspis megacantha zone.
1, Paratype (no. 2293), loc. LR-4, X I.

2, Pygidium (no. 4240), loc. LR-5, X2.
3, Pygidium (no. 2274), loc. LR-5, X1.1.—

4, Pygidium (paratype, no. 4239), loc. LR-5,
X1.-5, Pygidium (no. 2275), loc. LR-5,
X1.-6, Pygidium (holotype, no. 4241),
loc. LR-4, X1.6.
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FIG. 101. Llanvirnian Illaenidae from San Juan.

1-3. Nanillaenus gualcamayensis HARRINGTON &

LEANZA, n. sp., from the Proetiella tellecheai
zone of San Juan [loc. SJ-4 (32a)].—I,

vex; posterior border not differentiated. Palpebral
lobes moderately large, slgihtly raised, located near
glabella and closer to posterior than to anterior
margin. Anterior branches of facial suture sub-
parallel in front of eyes; posterior branches short,
oblique backward-inward. Librigenae small, con-
vex. with rounded genal angles.

Thorax with narrow axis about 0.25 of total
width, number of thoracic segments unknown;
pleurae with submedian fulcrum, strongly bent
backward distally.

Pygidium much smaller than cephalon, semi-
elliptical in outline, somewhat more than twice as
wide as long, convex; axis very short, with faint
indications of 2 to 3 rings; pleural regions smooth.

Remarks.—Only 2 genera of Illaenidae are char-
acterized by having a pygidium much smaller than
the cephalon: these are Panderia Vot,BoRTH and
Nanillaenzts JAANUSSON. The Argentine species agrees
better with the latter, but differs from the type
species, Nanillaenus conradi (BILLINcs) (RAYMOND

NARRAWAY, 1908, pl. 60, fig. 9-10), in having
somewhat larger eyes located closer to the glabella,
almost subparallel cephalic axial furrows and sub-
parallel anterior branches of the facial suture.

Types.—Holotypc, no. 4516; paratype, no. 4517.
Orcurrence.-1,LANVIRN IAN. SI -4 (32a); 1 nearly complete

specimen, 2 cranidia.

Suborder HARPINA Kobayashi, 1935

Family HARPIDAE Corda, 1847
Genus AUSTRALOHARPES Harrington

& Leanza, n. gen.
Diagnosis.—Harpidae with slightly con-

vex cephalon, oval in outline. Glabella taper-
ing forward, almost smooth, with faint in-
dications of small preoccipital lobes. Genae
with fine irregular radial striae; preglabellar
field subtrapezoidal, swollen, separated from
genae by shallow and slightly diverging fur-
rows in direct continuation of axial furrows.

Cranidium (paratype, no. 4517), X3.4	 2,
Cranidium (no. 4518), X2.-3, HolotYPe
(no. 4516), X4.

Genal roll very narrow, curved in front of
preglabellar field. Alae small, semicircular,
ill defined, depressed. Eye tubercles large,
located at level of preglabellar furrow. Eye
ridge absent. Girder reaching tips of pro-
longations. Brim very wide, flat; upper sur-
face of lower lamella with closely spaced net-
work of very small, irregularly distributed
pits.

Type species.—Australoharpes depressus
HARRINGTON & LEANZA, n. sp.

Remarks.—Australoharpes is easily dis-
tinguished from all other Harpidae by the
very slight convexity of the cephalon and
by its swollen, subtrapezoidal preglabellar
field. It can be compared with Aristoharpes
WHITTINGTON in the very anterior position
of the eye tubercles. This Silurian genus, as
characterized by the type species A. wills:
WHITTINGTON (1950, pl. 4, fig. 4-7), also
has a preglabellar swell which is mostly con-
fined to the genal roll, but it can be easily
distinguished from Australoharpes by its
shorter girder that curves behind the pos-
terolateral angles of the genae and does not
extend into the prolongations. The new
genus can also be compared with Eoharpes
RAYMOND and especially with such species
as E. benignensis (BARRANDE) from the
Llandeilian of Bohemia, as described and
figured by WHITTINGTON (1949, p. 224, pl.
12, fig. 1-2 and especially 7). In Eoharpes
the girder reaches the tips of the prolonga-
tions but this genus has much more posterior
eye tubercles, well-developed eye ridges,
much wider genal roll, coarse pits and lacks
preglabellar swell.

AUSTRALOHARPES DEPRESSUS Harrington &
Leanza, n. sp.

Figures 102; 103,2 - 3
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FIG. 102. Australoharpes depressus HARRINGTON &

LEANZA, n. gen., n. sp. Reconstruction of cephalon
(based on holotype, no. 9000), X3.5.

Description.—Cephalon of medium size, oval in
outline, very slightly convex with highest point at
middle of occipital ring, maximum width about
0.8 of total length between anterior margin and
tips of prolongations. Glabella more convex trans-
versely than longitudinally, little raised above level
of genae, well defined by deep, straight, convergent
axial furrows, tapering forward, longer than wide,
rounded anteriorly, almost smooth, with faint in-
dications of small preoccipital lobes ill defined by
short curved preoccipital furrows. Occipital furrow
curved forward; occipital ring widened mesially.
Gcnae slightly convex, with faint indications of
irregular radial striae, separated anteriorly by swol-
len preglabellar area sunken between slightly
divergent furrows. Alae semicircular, small, smooth,
depressed, ill defined by shallow alar furrow. Eye
tubercles large, elevated, located at level of pre-
glabellar furrow; eye ridges absent. Genal roll very
narrow. Girder extending to tips of prolongations.
Brim very wide, horseshoe-shaped, almost flat an-
teriorly, very slightly concave at prolongations; ex-
ternal rim very narrow, raised. Upper surface of
lower lamella with closely spaced irregularly dis-
tributed small pits both on brim and genal roll.

Remarks.—The description of this species is based

on 2 exfoliated cephala which have lost their

dorsal integument. The nature of the upper lamella

is, therefore, unknown. One specimen preserves

small parts of the lower lamella near the distal end

of the prolongations and in this cephalon the girder

appears as a thin calcareous band extending to the
tips of the prolongations.

Types.—Holotype, no. 4000; paratype, no. 2472.
Occurrence.—LOWER TREMADOCIRN. S.Vic-4; 1 cephalon.—

—LR-1; 1 cephalon.

Family HARPIDIDAE Whittington,
1950

Genus HARPIDES Beyrich, 1846
HARPIDES NEOGAEUS Harrington & Leanza,

n. sp.

Figures 103,1; 104

Description.—Cephalon large, semicircular in out-
line, moderately convex, with wide brim. Glabella
sunken between genae, campanulate in outline,
tapering forward, as long as wide, subtruncated
anteriorly, with conspicuous preoccipital lobes de-
fined by short preoccipital furrows directly obliquely
backward-inward. Occipital furrow shallow and
curved forward at middle, deep and curved back-
ward laterally; occipital ring very wide mesially,
with posterior margin curved backward. Genae
convex, gently sloping toward brim and more steep-
ly so toward glabella, which rises from depression
considerably larger than itself; preglabellar field
slightly sunken in relation to genae but with faint
longitudinal elevation, separated from genae by
ill-defined shallow wide subparallel depressions.
Eye tubercles small, located slightly behind level of
preglabellar furrow and at highest point of genae;
eye ridges thin, raised, directed inward and slightly
backward. Left gena obliquely crossed by thin raised
line extending from behind eye tubercle to postcro-
lateral area but no such line is visible on right
gena of the only available specimen; posterior bor-
der of genae well defined by border furrow which
vanishes before reaching brim. Brim wide, slightly
concave, with 3 concentric corrugations; rim very
narrow, raised, well defined by border furrow.
Genal angles produced into stout curved spines not
in direct continuation of curvature of cephalic mar-
gin. Surface of gcnae, preglabellar field and brim
crossed by numerous raised, thin, somewhat ir-
regular radial veins normally bifurcating near
periphery and some near origin. Associated frag-
mentary thorax with 9 segments preserved; axis
narrower than pleurae; rings narrow (sag.), curved
forward, with large articulating half-ring; pleurae
straight, normal to axis, narrow (exsag.); pleural
extremities not preserved. Pygidium unknown.

Remarks.—Harpides neogaeus can be compared
with H. grimmi BARRANDE (1872, p. 22, pl. 1,
fig. 11-14) from the Ordovician of Bohemia, but
differs from this species in having a less transversely
elongated cephalon and genae much narrower in
relation to the brim.

Holotype.—No. 4001.
Oceurrence.—Lowca TRE ADOCIAN. S.V ICA; 1 cephalon, I

fragmentary thorax.
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Fin. 103. Lower Tremadocian Harpididae and Harpidae from Salta and La Rioja.

I. Hat-rides neogacus HARRINGTON & LEANZA, n. sp.,
from the Kainella meridionalis zone of Salta
loc. S.Vic-4), holotype (no. 4001), X1.5.

2-3. Australoharpes depressus HARRINGTON & LEAN-
ZA, n. gen., n. sp., from Salta and La Rioja.

Suborder TRINUCLEINA
Swinnerton, 1915

Family OROMETOPIDAE Hupé,
1955

Genus OROMETOPUS Brogger, 1896
OROMETOPUS PYRIFRONS Harrington, 1938

Figure I05, 1 -7
Orometorus pyrifrons HARRINGTON, 1938, p. 219, pl. 10, fig

3-5, 8-9, 13.

Description—Dorsal exoskeleton small, elliptical
in outline, slightly convex. Cephalon semielliptical
in outline, somewhat more than twice as wide as
long. Glabella very prominent, globose, well defined
by deep axial furrows, ovoid in outline, expanded
anteriorly, rounded in front, smooth, with minute
mesial node located slightly behind center visible
only in few specimens. Anterior pits shallow. Axial
furrows widened posteriorly originating depressed
areas at posterolateral angles of glabella. Occipital
furrow narrow, straight, normal to axis; occipital

I, Holotype (no. 4000), Kainella meri-
dionalis zone, loc. S.Vic-4, X2.1. 2, Para-
type (no. 2472), Parabolina argentina zone,
loc. LR-2, X2.

ring widened mesially, with posterior margin curved
backward and pointed mesial tubercle broken in
most specimens. Preglabellar field narrow, gently
convex, sloping forward; anterior border very nar-
row, ill defined by extremely delicate border fur-
row rarely visible even in well-preserved specimens;
anterior margin gently curved forward. Palpebral
areas of fixigenae of moderate width, convex; pos-
terior areas short (exsag.) and wide (tr.); posterior
border much narrower than occipital ring, slightly
widened distally; border furrow wide, deep; pos-
terior margin straight, almost normal to axis; palpe-
brai lobes of medium size, located relatively far
from glabella and somewhat nearer posterior than
anterior margin; eye ridges delicate, visible only in
well-preserved specimens, oblique forward-outward.
Anterior branches of facial suture subparallel to very
slightly divergent in front of eyes, gently curved
outward; posterior branches very sigmoidal, directed
outward and slightly forward behind eyes.

Thorax with 6 segments; axis relatively narrow,
comprising about 0.25 of total width of thorax,
tapering backward; pleurae straight, normal to
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FIG. 104. Harptdes neogoeus HARRINGTON 14 LEANZA, n. sp. Reconstruction of holotype cephalon (no. 4001),
X 3.

axis, with very distal fulcrum and wide submcdian
furrow parallel to margins; pleural extremities bent
backward, ending in short spines.

Pygidium semielliptical-subtriangular in outline,
transversely elongated; axis short, tapering back-
ward, smooth save for anterior ring and very faint
indications of a 2nd ring seen only in some speci-
mens; pleural fields subtriangular in outline, smooth
save for anterior furrow parallel to margin; border
wide, sloping steeply downward.

Remarks.--Orometopus pyrifrons was originally
compared by HARRINGTON (1938, p. 221) with O.
primigenius STORMER and 0. pyrus STUBBLEFIELD

& BULMAN. It differs from O. primigenius as de-

scribed and illustrated by STORMER (1920, p. 11, pl.
2, fig. 4-6) in having a wider preglabellar field,
much less curved • anterior margin, narrower fixi-
genae, and much smaller depressed areas in front of
the posterolateral angles of the glabella. It differs

from O. pyrus, as described and figured by STUBBLE-
FIELD St BuLmAN (1927, p. 133, pl. 4, fig. 6) in
having the glabella more ovoid in outline and lack-

ing a mesial spine, much narrower posterior areas
of the fixigenae, slightly divergent anterior branches

of the facial suture, 6 instead of 7 thoracic seg-

ments, and a narrower thoracic axis.

Hoiotype.—No. 418.
Occurrenee.—UPPER TREMADOCIAN. J.Ti1-22 (0 10); 2 crani-

dia.—J.Tum-2; 38 cranidia, 20 pygidia.—J.Tum-7 (14);
5 pygidia.—J.Tum-8 (15); 4 cranidia, 10 pygidia.—S.
Cal-8 (F4); 27 cranidia, 4 pygidia.—S.Cal-9 (FS); 25

cranidia, 3 pygidia.—S.Ros-5 (b); 25 cranidia, 2 pygidia.
—S.Vic•Il (E24); 1 cranidium.—S.Vic-I9 (N54, N56,
N60, N64, P5, P8, P14, P16); I almost complete specimen,
3 fragmentary specimens, 21 cranidia, 8 pygidia.

OROMETOPUS NOTATIFRONS Harrington &
Leanza, n. sp.

Figure 105,8

Description.—Cranidium small, subtrapezoidal in
outline, convex. Glabella strongly raised above level
of fixigenae, very convex, well defined by deep
axial furrows, ovoid in outline, expanded anteriorly,
rounded in front, with 3 pairs of well-marked, very
short, evenly spaced lateral depressions in contact
with axial furrows, scarcely visible when cranidium
is observed from above but plainly seen when ob-
served at oblique angle. Occipital furrow narrow,
straight; occipital ring widened mesially, with pos-
terior margin curved backward. Preglabellar field
very narrow, depressed; anterior border very nar-
row, slightly raised; anterior margin evenly curved
forward. Anterior areas of fixigenae wide, swollen;
posterior areas large, triangular, less inflated; pos-
terior border narrow; border furrow deep, widen-
ing distally; posterior margin straight, normal to
axis; palpebral lobes not preserved but evidently
small, located far from glabella and somewhat
nearer posterior than anterior margin; eye ridges
well-developed, oblique backward-outward, marked
as deep furrows in exfoliated specimens.

Remarks.—Orometopus notatifrons may be com-
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FIG. 105. Upper Tremadocian Orometopidae from Salta and Jujuy.

1-7. Orornetopus pyrifrons HARRINGTON, from the
Notopeltis orthometopa zone.-1, Specimen
(no. 3531), loc. S.Vic-19 (N60), X4.5. 
2, Specimen (no. 3774), loc. S.Vic-19 (P16),
X5.6. 3, Specimen (no. 3488), loc. S.Vic-
19 (N54), X4.9.-4, Cranidium (no. 419),
loc. J.Tum-2, X6. 5, Cranidium (holotype,

pared with O. primigenius STORMER (1920, p. 11,
pl. 2, fig. 4-6, text-fig. 3) from the Tremadocian
of Oslo, Norway, but differs from this species in
having a less curved anterior margin, glabella with
3 pairs of short lateral depressions and without a
mesial tubercle or spine, swollen fixigenae, and
wider posterior areas without depressed zones near
the posterolateral angles of glabella.

Holotype.—No. 3200.
Occurrence.—UP PER TREMADOCIAN. J.Turn-6 (13); 2 cranidia.

Family TRINUCLEIDAE Emm rich,
1844

Subfamily CRYPTOLITHINAE
Bancroft, 1933

Genus FAMATINOLITHUS Harrington
& Leanza, n. gen.

Diagnosis.—Cryptolithinae with pyriform

no. 418), loc. J.Tum-2, X5.5.-6, Pygidium
(no. 2064), loc. S.Ros-5, X5.3.-7, Pygi-
dium (no. 3494), loc. S.Vic-19 (N56), X6.

8. Orometopus notatifrons HARRENcroN SE LEANZA,
n. sp., from the Notopeltis orthometopa zone
of Jujuy [loc. J.Tum-6 (13) ], holotype (no.
3200), X3.3.

glabella expanded forward and bearing pair
of faint preoccipital lateral depressions.
Genal rolls narrow, without pits. Fringe
with 3 concentric rows of moderately large
pits, of which only 2 reach anterior part of
cephalon; rim wide, steeply sloping down-
ward; genal spines long, abrupt. Surface of
glabella, genae and genal rolls with poly-
gonal network of raised veins.

Type species. — Famatinolithus noticus
HARRINGTON & LEANZA, n. sp.

Remarks.—Fanzatinolithus differs from all
other Cryptolithinae in lacking pits on the
genal rolls, which have, instead, a reticulate
sculpture similar to that displayed by the
glabella.
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Fic. 106. Famatinolahus notiew HARRINGTON & LEANZA, n. gen., n. sp. Reconstruction (based on holotype,
no. 4216, and paratype, no. 2272), X6.

FAMATINOL1THUS NOTICUS Harrington Se

Leanza, n. sp.
Figures 106; 107,1-4

Description.--Cephalon rounded-subpentagonal in
outline, less than twice as wide as long, rounded-
subacurninate in front, with stout abrupt genal
spines. Glabella very strongly convex, raised above

level of fixigenae, well defined by very deep axial

furrows, pyriform, expanded forward, encroaching
over fringe, bearing pair of short preoccipital lateral

depressions. Occipital ring narrow, well defined by

straight occipital furrow. Genae rounded-subtri-
angular in outline, swollen; posterior border nar-
row; posterior border furrow very deep, wide, flar-
ing outward; posterior margin straight, normal to

axis. Surface of genae and glabella with polygonal

pattern of raised veins. Genal rolls narrow, bearing

same type of sculpture, without pits. Fringe con-

cave, moderately xide in front of genae, narrow-

ing laterally and in front of glabella, with 3 con-

centric rows of pits; E9 row with 17 relatively large

pits on each side, reaching posterolateral angles of

fringe, E, with 10 smaller pits, extending from

point in front of anterior angle of genae to postero-
lateral angles of fringe; E, with 11 larger pits, ex-

tending from front of glabella to anterolateral edges

of genae; Es and E., pits in front of glabella elon-

gated, radially arranged. Lower lamella with 2 con-

centric rows of pits external to girder.

Thorax with 6 segments; axis moderately narrow,
gently tapering backward; pleurae straight, with

wide submedian furrow and ?truncated extremities.
Pygidium subtriangular in outline, wider than

long; axis narrow, tapering backward, with very
faint indications of 5 anterior rings; pleural fields
smooth save for wide shallow sigmoidal anterior
furrow; border narrow;. sloping downward; lateral
margins slightly sigmoidal.

Typel.—Holotype, no. 4216; paratypes, nos. 4215, 2272.

Occurrence.—LLANVIRNIAN. LR-4; I cephalon.—LR-5; I
complete specimen.—LR.6; 13 cephala, 2 pygidia.—LR-7;
I cephalon.

Subfamily TRETASPIDINAE Whitting-
ton, 1941

Genus GUANDACOLITHUS Harrington
& Leanza, n. gen.

Diagnosis.—Tretaspidinae with pyriform
glabella bearing 3 pairs of short lateral de-
pressions. Paired anterior pits small. Eye
tubercles large, relatively close to glabella,
subposterior; eye ridges short. Fringe mod-
erately narrow anteriorly, very wide lateral-
ly, with long abrupt genal spines. Upper
lamella with pits in strong concentric and
curved radial arrangement, 5 rows internal
and 4 external to girder laterally, 3 rows in-
ternal and 1 external to girder anteriorly.
Isolated pits at posterior border furrow near
fringe. Associated pygidium with 9 ( ?11)
strongly marked rings and 7 pleurae defined
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by faint interpleural furrows and obliquely	 Type species.—Guandacolzthus furquei
crossed by wide slightly sigmoidal pleural HARRINGTON & LEANZA, n. sp.
furrows; border apparently absent.	 Remarks.—Guandacolithus differs from

FIG. 107. Llanvirnian and Caradocian Trinucleidae from La Rioja and San Juan.

1-4. Famatinolithus noticus HARRINGTON & LEANZA,
n. gen., n. sp., from the Llanvirnian (Hoek-
aspis megacantha zone) of La Rioja.-1,
Paratype (no. 2272), loc. LR-5, X4.-2,
Cephalon (paratype, no. 4215), internal mold,
loc. LR-6; 2a, dorsal view; 2b, oblique view;
X5.-3, Holotype (no. 4216), plasticine
squeeze, loc. LR-6, X4.7.-4, specimen

(no. 9213), internal mold, loc. LR-6, X4.6.
5-7. Griandacolithus turque:  HARRINGTON & LEANZA,

n. gen., n. sp., from the Caradocian (Dicrano-
graptus nicholsoni zone) of San Juan. 5,
Pygidium (paratype, no. 5065), loc. SJ-2,
X5.4.-6, Holotype (no. 4301), loc. SJ-1,
X5.4.-7, Fragmentary cephalon (paratpe,
no. 4304), plasticine squeeze, loc. SJ-1, X6.5.



202	 Ordovician Trilobites of Argentina

FIG. 108. Guandacolithus furquei HARRINGTON & LEANZA, n. gen., n. sp. Reconstruction (based on holotype,
no. 4301, and paratype, no. 4304), X6.7.

Reedobthus BANCROFT, as defined by the
type species, Trinucleus subradiatus REED

(1903, p. 12, pl. 2, fig. 1-6; WHITTINGTON,
1941, p. 23, text- fig. 1B), in having 4 rows
of pits external to the girder (though only
1 reaches the anterior part of the cephalon),
larger eye tubercles located closer to the
glabella, small paired anterior pits, a pair
of well-developed pits near the distal ends
of the posterior border furrows, and fringe
very wide laterally, not projected backward
beyond the level of the posterior margin of
the genae. It differs from Tretaspis M'Coy
in lacking the globose frontal glabellar lobe
and deep cruciform lateral glabellar furrows
characteristic of this genus and in having
larger eye tubercles and a greater number
of rows of pits internal to girder.

GUANDACOLITHUS FURQUEI Harrington &
Leanza, n. sp.
Flgure 106, 5-7

Description.—Cephalon semielliptical in outline,

twice as wide as long, strongly convex, with narrow

raised rim and long abrupt genal spines. Glabella

very convex and raised above level of genae, well

defined by deep axial furrows, pyriform, expanded

forward, rounded - in front, bearing minute slightly

posterior mesial tubercle and 3 pairs of short lateral

depressions of which the preoccipital one curves

backward adaxially meeting occipital furrow so as

to define a pair of very short (exsag.) preoccipital

lobes. Occipital ring narrow, curved backward.
Paired anterior pits small, shallow, well marked in

exfoliated specimens. Genae convex, with relatively

large raised eye tubercles located close to glabella

and nearer posterior than anterior margin; eye

ridges short, oblique backward-inward; posterior

border narrow, well defined by narrow border fur-
row bearing isolated pit near distal extremity; pos-

tenor margin straight, normal to axis. Surface of
genae smooth save for postocular areas near glabella
where it bears fine polygonal network of raised
lines. Fringe gently curved downward, very much
widened laterally, ending at straight posterior bor-
der. Upper lamella with numerous pits of subequal

size arranged in concentric rows and curved radial
lines; E, row with 23 to 24 pits on each side, ex-

tending from axial line of cephalon to posterolateral

angles of fringe; E, row with 11 to 12 pits on each

side, extending from level of 10th pit of E, row

backward and ending against rim before reaching
posterolateral angle of fringe; narrow crescentic

anterolateral areas of fringe external to E, row with
somewhat smaller pits confusedly arranged in a

short E3 row and an even shorter and less distinct

outer E. row; I, and h rows each with 22 to 23

pits on each side, extending from axial line of

ccphalon to posterior border of fringe; Is row with

17 to 18 pits on each side, extending from level of

5th pit of I, row to posterior border of fringe; I.

row with 11 pits, extending from level of 10th pit

of I, row to posterior border of fringe; 15 row with

20 pits on each side, extending from axial line of

cephalon to posterior border of fringe. Lower lam-

ella unknown.
Associated pygidium semielliptical in outline, 3.5

times wider than long; axis narrow, tapering back-
ward, bearing 9 (possibly ?11) well-marked rings;
pleural regions with 7 pleurae defined by faint in-
terpleural furrows and obliquely crossed by much

wider deeper and slightly sigmoidal pleural fur-
rows with rounded distal ends; border apparently

absent.
Types.—Holotypc, no. 4301; paratypes, nos. 4304, 5065.

OCCIIIrerICC.—CARADOCIAN. 5J. i; 4 cephala.—SJ-2; 1
cephalon, 1 pygidium.—SJ-3; 3 cephala.

Family HAPALOPLEURIDAE
Harrington & Leanza, n. fam.

Small, isopygous, opisthoparian Trinu-
cleina. Cephalon semielliptical in outline,
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FIG. 109. Hapalopleura clarata HARRINGTON & LEANZA, n. gen., n. sp. Reconstruction (based on holotype,
no. 2791, and paratypes, no. 1923a,b), X12.5.

transversely elongated. Glabella convex, ex-
panded forward, with 3 pairs of short lat-
eral furrows which may be almost obsolete.
Preglabellar held wide; anterior border
wide, steeply sloping downward. Eyes small,
submedian, located far from glabella; eye
ridges narrow, long, raised. Librigenae nar-
row with very long curved genal spines.
Thorax with 6 segments, not clearly differ-
entiated from pygidiurn; axis narrow; pleu-
rae narrow (exsag.), ribbon-like, straight,
normal to axis, with very distal fulcrum,
deep submedian furrow and extremities
rounded or ending in short spines. Pygi-
dium very similar to thorax, with 10 to 22
segments, spatulate to rounded-subtriangular
in outline; segmentation of pleural regions
reaching margin; border absent.

Remarks.—The family Hapalopleuridae
is here proposed to include the new genera

Hapalopleura, Rhadinopleura, and Araio-
pleura from the Tremadocian and Areni-
gian of Salta, Jujuy, and La Rioja. These
genera seem closely related to Seleneceme
CLARK ( =Alsataspis TURNER) but differ
from it in having eyes and well-developed
eye ridges. In this respect the Hapalopleuri-
dae stand in the same relation to the Alsata-
spididae as the Orometopidae to the Trinu-
cleidae. As TURNER (1940, p. 517) pointed
out in discussing his genus Alsataspis, it is
clear that both the Alsataspididae and
Hapalopleuridae are closely allied to the
Dionididae. This fact, coupled with what
is barely indicated in Araiopleura and in
one specimen of Napalopleura clavata, n.
sp., has led the writers to admit that only
6 segments of the long multisegmented
"thorax-pygidium continuum" belong in the
thorax, even if it is virtually impossible to
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FIG. 110. Lower Tremadocian Hapalopleuridae from Salta.
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ascertain where the thorax does end and
where the pygidium begins.

Genus HAPALOPLEURA Harrington &
Leanza, n. gen.

Diagnosis.—Dorsal exoskeleton ovoid in
outline. Cranidium subtrapezoidal in out-
line. Glabella convex, raised above level of
fixigenae, clavate, expanded forward, with
3 pairs of lateral furrows normally faint.
Preglabellar field wide, raised forward; an-
terior border not differentiated by border
furrow, steeply sloping downward. Posterior
areas of fixigenae subtrapezoidal. Eyes
small, submedian, located far from glabella;
eye ridges narrow, long, raised, straight, nor-
mal to axis or oblique forward-outward.
Librigenae subtriangular, narrow, with long
curved genal spines. Thorax with 6 seg-
ments; axis narrow; pleurae with rounded
extremities. Pygidium spatuliform to tri-
angular-subspatulate in outline, with 11 to
22 segments identical to thoracic.

Type species.—Hapalopleura clavata HAR-

RINGTON & LEANZA, O. sp.

HAPALOPLEURA CLAVATA Harrington &
Leanza, n. sp.
Figure 109, 1-6

Descnption.—Cranidium subtrapezoidal in out-
line, transversely elongate, twice as wide as long.
Glabella convex, raised above level of fixigenae,
well defined by deep axial furrows diverging for-
ward, length about 0.65 of total length of crani-
dium, slightly longer than wide, clavate in outline,
expanded forward, truncate anteriorly, with 3
pairs of lateral furrows; anterior (3p) furrows as
small faint depressions barely seen in some speci-
mens, directly slightly obliquely backward-inward;
median (2p) furrows longer, better marked and
more oblique; preoccipital furrows somewhat
stronger and more oblique backward-inward. Occi-
pital furrow well marked, nearly straight; occipital
ring narrow, widened at middle, with small mesial
tubercle. Preglabellar field wide, gently raised for-
ward, with faint traces of radial sculpture seen
only in a few specimens; anterior border not dif-
ferentiated by border furrow, marked off from
preglabellar field by sudden change in slope, wide

mesially, steeply inclined downward; anterior mar-
gin rounded-subacuminate. Fixigenae wide, with
subtrapezoidal posterior areas; posterior border
narrow, well defined by narrow border furrow;
posterior margin straight, normal to axis. Eyes
small, located far from glabella, submedian; eye
ridges narrow, long, straight, very slightly oblique
backward-outward. Anterior branches of facial
suture slightly divergent in front of eyes, curving
forward-inward, obliquely cutting sloping border
and intramarginal to mid-line; posterior branches
strongly sigmoidal, reaching posterior margin near
genal angles. Librigenae unknown.

Thorax with 6 segments; axis narrow, width
about 0.2 of total width of thorax, gently tapering
backward; pleurae straight, narrow (exsag.), rib-
bon-like, normal to axis, with very distal fulcrum
and wide submedian furrow; anterior 2 pleurae
with pointed extremities, others rounded-subtrun-
cate.

Pygidium spatuliform, with 21 to 22 segments
identical to the thoracic segments; axis tapering
backward; pleural segmentation reaching margin;
posterior margin straight, normal to axis.

Types.—Holotype, no. 2791; paratypcs, nos. I923a,b, 2788.
Occurrence.—Lowta TREMADOCIAN. J.Ti1-13 (Ki); 3 nearly

complete specimens, 8 cranidia, 2 pygidia.—S.Iru-5 (54,
58); 3 pygidia.—S.Ora-5; 6 cranidia.—S.Vic-4; 4 nearly
complete specimens, several fragmentary specimens.—S.12,-
9 (122); 1 cranidium.

HAPALOPLEURA LONGICORNIS Harrington &

Leanza, n. sp.
Figure Ill, 10-C

Description.—Cephalon semielliptical, more than
twice as wide as long. Cranidium subtrapezoidal in
outline, length about 0.4 of width. Glabella con-
vex, raised above level of fixigenae, well defined
by deep axial furrows, slightly wider than long,
expanded forward, gently rounded anteriorly, with
very faint indications of 3 pairs of vaguely marked
lateral depressions practically obsolete in some
specimens, in some cranidia the glabella appearing
divided into 3 longitudinal lobes by a pair of
longitudinal furrows (probably a secondary char-
acter due to vertical compression of the very thin
carapace). Occipital furrow deep, almost straight;
occipital ring very narrow, smooth. Preglabellar
field moderately wide, flattened: anterior border
narrow, not differentiated by border furrow, steeply
sloping downward, produced anteriorly into very
long and slender spine. Fixigenae wide, with sub-
trapezoidal posterior areas; posterior border furrow

1-6. Hapalopleura clarata HARRINGTON Sc LEANZA,
n. gen., n. sp.-1, Incomplete specimens
(paratypes, no. 1923a,b), Kainella meridionalis
zone, loc. S.Vic-4, X7.7.-2, Specimen (no.
4039), Kainella meridionalis zone, loc. S.Vic-4,
X7.8.-3, Cranidium (holotype, no. 2791),

Parabolina argentina zone, loc. S.Ora-5, X7.2.
—4, Specimen (no. 4041), Kainella mcri-
dionalis zone, loc. S.Vic-4, X7.2.-5, Para-
type (no. 2788), Parabolina argentina zone,
loc. S.Ora-5, X2.-6, Specimen (no. 4039),
Kainella meridionalis zone, loc. S.Vic-4, X7.7.
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Fm. ill. Hapalcpleura longicornis HARRINGTON & LEANZA, n. gen., n. sp. Reconstruction (based on holo-
type, no. 4447), XII.

nearly obsolete adaxially, well marked and oblique

forward-outward abaxially; posterior margin slight-
ly curved backward. Eyes small, located mod-

erately far from glabella and somewhat nearer

anterior than posterior margin; eye ridges rela-

tively wide, oblique forward-outward. Anterior
branches of facial suture subparallel in front of

eyes; posterior branches very sigmoidal, directed

almost straight outward behind the eyes. Librigenae
subtriangular in outline, small, with very long

and delicate genal spines curved outward making
slight inflection with curvature of lateral margin.

Thorax with 6 segments; axis narrow, width
less than 0.25 of total width of thorax, tapering

backward; pleurae straight, normal to axis, narrow

(exsag.), with very distal fulcrum and anterior

furrow; extremities rounded.
Pygidium triangular-subspatulate in outline, with

11 segments identical to thoracic; posterior mar-
gin gently curved backward.

Remarks.—Hapalopleura longicornis differs from

the type species in having a wider and almost
smooth glabella, eyes more anteriorly placed and

nearer to the glabella, shorter eye ridges directed
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obliquely forward and outward, long anterior
spine, wider thoracic axis, and subtriangular pygi-
dium with lesser number of segments. This species
is remarkably similar to Seleneceme evansi (KINDLE)
(1942, P. 33, pl. opposite), from the Deepkill of
Newfoundland, but differs from it in having well-
developed eyes and eye ridges. The longitudinal
trilobation of the glabella seen in some specimens
of H. longicornis, however, is not homologous to
that of Seleceneme and it is probably best regarded
as an accidental feature due to the compressions
and crushing of the very thin integument. The
thinness of the carapace is indicated in rolled
specimens of both H. longicornis and H. clavata,
which show the thoracic and pygidial segments
clearly impressed on the cranidium.

Types.—Holotype, no. 4447; paratype, no. 4443.
Occurrence.—Lowya TREMADOCIAN. S.Ros-I2 (M3); 4 nearly

complete specimens, 5 fragmentary specimens.

Genus RHADINOPLEURA Harrington &
Leanza, n. gen.

Diagnosis. — Cranidium semielliptical-
subtrapezoidal in outline, transversely elon-
gate. Glabella convex, raised above level of
fixigenae, pyriform-subhexagonal in outline,
with 3 pairs of short deep lateral furrows.
Frontal area wide, slightly convex; anterior
border not differentiated, steeply sloping
downward. Fixigenae very wide. Eyes sub-
median, small, located very far from glabel-
la; eye ridges long, raised, straight, normal
to axis. Anterior branches of facial suture
convergent in front of eyes. Thorax with 6
segments; axis very narrow; pleurae ribbon-
like, slightly sinuous. Pygidium unknown.

Type species.—Rhadinopleura euryceph-
ala HARRINGTON & LEANZA, II. sp.

Remarks.—Rhadinopleura differs from
Hapalo pleura in having a subsemielliptical
cranidium, glabella with subtrapezoidal
frontal lobe, and 3 pairs of well-marked
short lateral furrows, eyes located farther
away from the glabella, longer eye ridges,
much wider fixigenae, convergent anterior
branches of facial suture and narrower thor-
acic axis.

RHADINOPLEUftA EURYCEPHALA Harrington
& Leanza, n. sp.

Figure Ill, 3a,b
Description.—Cranidium semielliptical-subtrape-

zoidal in outline, transversely elongate, nearly 2.5
tintes wider than long. Glabella convex, raised
above level of fixigenae, well defined by deep axial
furrows, longer than wide, pyriform-subhexagonal
in outline, expanded forward to level of anterolat-
eral angles, constricted anteriorly to preglabellar

furrow which is short straight and normal to axis,
bearing 3 pairs of lateral furrows; anterior (3p)
furrows consisting of small circular pits near
anterolateral angles of glabella, separated from
axial furrows; median (2p) furrows short, directed
normally to axis, reaching axial furrows; pre-
occipital furrows longer, oblique backward-inward,
springing from axial furrows. Occipital furrow
narrow, straight; occipital ring widened at middle,
bearing small mesial tubercle. Frontal area wide,
slightly convex; anterior border not differentiated
by border furrow, steeply sloping downward; an-
terior margin curved forward. Fixigenae very wide;
posterior areas rhomboidal in outline; posterior bor-
der very narrow, well defined by slightly wider
border furrow; posterior margin almost normal to
axis. Eyes small, submedian, located very far from
glabella; eye ridges long, narrow, raised, straight,
normal to axis. Anterior branches of facial suture
convergent in front of eyes; posterior branches
oblique backward-outward, nearly straight.

Thorax with 6 segments; axis very narrow, width
about 0.15 of total width of thorax; pleurae very
narrow (exsag.), ribbon-like, sinuous, with distal
fulcrum and narrow submedian furrow; pleural
extremities ?rounded. Pygidium unknown.

Types.—Holotype, no. 2470; paratypc, no. 2471.
Occurrence.—LOWER TREMADOCIAN. LE-1; 1 cranidium,

cranidium with attached thorax.

Genus ARAIOPLEURA Harrington &
Leanza, n. gen.

Diagnosis.—Cephalon semielliptical in
outline, transversely elongated. Cranidium
subtrapezoidal in outline. Glabella convex,
raised above level of fixigenae, long, nar-
row, pyriform, expanded forward, with 3
pairs of very faint small lateral depressions.
Frontal area wide, depressed; anterior bor-
der narrow, not differentiated by border
furrow, steeply sloping downward. Posterior
areas of fixigenae very wide, subrhomboidal
in outline, slightly inflated, with vaguely
differentiated triangular areas near glabella.
Eyes small, submedian, located very far
from glabella; eye ridges narrow, raised,
straight. Anterior branches of facial suture
subparallel in front of eyes. Librigenae nar-
row, with long curved genal spines. Sur-
face of cephalon, excluding glabella, eye
ridges and anterior border, with irregularly
distributed pits separated by network of
raised lines. Thorax with 6 segments; axis
very narrow; pleurae ribbon-like, straight,
normal to axis, with very distal fulcrum and
extremities ending in very short spines;
surface of anterior 4 pleurae bearing sculp-
ture similar to that of cephalon. Pygidium
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Fin. 112. Lower Tremadocian and Arenigian Hapalopleuridae from Salta and La Rioja.



HARRINGTON & LEANZA, IL sp.

Remarks.— Araiopleura differs from
Hapalopleura in having a longer and nar-
rower pyriform glabella, much narrower
thoracic axis, pleurae ending in very short
spines, and a triangular pygidium with
fewer segments. It differs from Rhadino-
pleura in having a subtrapezoidal crani-
dium, pyriform glabella, subparallel an-
terior branches of the facial sutures, eyes
located nearer to the glabella, and shorter
eye ridges. Moreover, it is easily distin-
guished from both genera by its peculiar
cephalic and thoracic sculpture.

Araiopleura displays certain similitudes
to Myinda STUBBLEFIELD & BULMAN (1927,

p. 130, pl. 4, fig. 3) from the Tremadocian
of Shropshire and this suggests that the
British genus may belong in the family
Hapalopleuridae.

ARAIOPLEURA RETICULATA Harrington bc

Leanza, n. sp.
Figure III,  2a-e.

Description.—Cranidium subtrapezoidal, trans-
versely elongate, slightly less than 2.5 times wider
than long. Glabella convex, raised above level of
fixigenae, long, narrow, width slightly more than
0.5 of length, pyriform, expanded forward, rounded
anteriorly, wtih faint indications of 3 pairs of
minute lateral depressions directly in contact with
the axial furrows, seen only in a few specimens.
Occipital furrow narrow, straight; occipital ring
slightly wider, without tubercle. Frontal area wide,
depressed; anterior border not differentiated by
border furrow, steeply sloping downward; anterior
margin curved forward. Fixigenae wide; posterior
areas subrhomboidal in outline, slightly swollen,
with ill-defined triangular zones at sides of glabella;
posterior border narrow, well defined by narrow
border furrow widening distally; posterior margin
straight, normal to axis. Eyes small, submedian,
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Fin. 113. Rhadinopleura ettrycephala HARRINGTON

& LEANZA, n. gen., n. sp. Cranidium holotype (no.
3470), X9.9.

located far from glabella; eye ridges narrow, raised,
straight, normal to axis. Anterior branches of
facial suture gently curved outward in front of
eyes, subparallel; posterior branches curved for-
ward-outward, reaching posterior margin very near
genal angles. Librigenae narrow, subtriangular near
eyes, with long genal spines continuing curvature
of lateral margins. Surface of cephalon (excepting
glabella, eye ridges, and anterior border) covered
with minute pits separated by network of raised
lines.

Thorax with 6 segments; axis narrow, width
about 0.15 of total width of thorax; pleurae straight,
ribbon-like, normal to axis, with very distal ful-
crum and wide posterior furrow; extremities end-
ing in very short spines directed backward-out-
ward; anterior 4 pleurae with sculpture similar
to cephalic.

Pygidium triangular-subrounded in outline, with
not less than 10 segments identical to thoracic;
margin entire.

Remarhs.—The holotype of Araio pleura reticu-
lata shows that only the 6 anterior pleurae end in
very short spines, suggesting that all others belong
to the pygidium, which has an entire margin.
Some specimens show a longitudinal trilobation of
the glabella comparable to that observed in Hapalo-
pleura longicornis. The trilobation commonly is
asymmetrical and this, coupled with its entire ab-
sence in some well-preserved specimens, suggests
that it is an accidental feature produced by crush-
ing of the glabella.

Types.—Holotype, no. 4453; paratype, no. 4450.

Ptychopariida—Trinucleina

subtriangular in outline, with not less than
10 segments identical to those of thorax.

Type species. — Araiopleura reticulata

la-e. Hapalo pleura longicornis HARRINcroN bc

LEANZA, n. gen., n. sp., from the Lower Tre-
madocian (Kainella meridionalis zone) of Salta
[loc. S.Ros-12 (M3)].--la, Specimen (no.
4445), plasticine squeeze, X5.4.—l b. Speci-
men (no. 4446), X3.7.-1c, Holotype (no.
4447), X4.8.—Id, Paratype (no. 4443),
plasticine squeeze, X5.7. le, Rolled speci-
men (no. 4448), X5.0.

2a-e. Araiopleura reticulata HARRINGTON bc LEANZA,

n. gen., n. sp., from the Arenigian (Ogygio-

caris araiorhachis zone) of Salta. 2a, Holo-
type (no. 4453), loc. S.Ros-18 (P32a), X10.9.
—2b, Specimen (no. 4451), plasticine
squeeze, X6.-2c, Paratype (no. 4450),
X 6.3.

3a,b. Rhadino pleura eurycephala HARRINGTON &

LEANZA, n. gen., n. sp., from the Lower Tre-
madocian (Parabolina argentina zone) of La
Rioja (loc. LR-1).--3a, Paratype (no. 2471),
X6.5.-36, Holotype (no. 2470), X6.6.
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FIG. 114. Aratopleura reoculata HARRINGTON & LEANZA, n. gen., n. sp. Reconstruction (based on holotype,
no. 4453), X14.6.

Occurrence.—ARENIGIAN. S.Ros - 18 (P32a); 3 nearly com-
plete specimens, 4 fragmentary specimens.

Family RAPHIOPHORIDAE
Angelin, 1854

Genus RAPHIOPHORUS Angelin, 1854
RAPHIOPHORUS? LAMASI Harrington 8c

Leanza, n. sp.
Figure 115, 2

Description.—Dorsal exoskeleton subcircular in
outline, slightly wider than long. Cephalon rounded-
subtriangular, wider than long. Glabella convex,
raised above level of fixigenae, well defined by
deep axial furrows, smooth, oval in outline, reach-
ing maximum width at level of anterior margin,
anterior part being broken in the only available
specimen but in all probability projected forward
far beyond margin. Occipital furrow narrow,
straight; occipital ring narrow, slightly widened at
middle. Fixigenae wide, triangular; posterior border
widening distally, defined by deep wide border
furrow; posterior margin straight, normal to axis.
Genal angles produced into stout spines directed
obliquely backward-outward following curvature
of lateral cephalic margins; genal spines circular in
section, bearing longitudinal groove on upper sur-
face.

Thorax with 6 segments; axis about 0.3 of total

width of thorax; rings curved forward mesially
and oblique forward-outward distally; pleurae
straight, almost normal to axis, with deep sub.
median furrow and truncated extremities.

Pygidium semielliptical in outline, transversely
elongate, 3 times wider than long; axis short, tri-
angular, with 2 rings and small terminal segment
reaching inner edge of border; pleural fields nearly
smooth, with very faint indications of segmentation
near axial furrows; border wide, strongly bent
downward; margin evenly rounded.

Remarks.—The species just described can be
compared with the type of Raphiophorns, R. sett-
rostris ANGELIN, as described and figured by WHIT-
TINGToN (1950, p. 553, pl. 74, fig. 1-2) from the
Tretaspis shales of Sweden. The oval glabella,
grooved genal spines, and very short pygidium
with 2 axial rings and sloping border are features
common to both species. R.? lamasi, however,
differs from R. setirostris in having 6 instead of 5
thoracic segments and the 1st pleura not noticeably
larger than the others. As these differences may
prove to be of more than specific value, and,
as the anterior part of the glabella is not pre-
served in the only specimen available, the generic
reference to Raphiophorns must be regarded as
provisional.

Holoiype.—No. 4486.

Occurrence.—ARENIGIAN. Silos-15 (N29); 1 nearly com-
plete spccimcn.
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Flu. 115. Raphiophorus? lamas: HARRINGTON & LEANZA, n. sp. Reconstruction (based on holotype, no.
4486), X9.5.

Genus LONCHODOMAS Angelin, 1854

LONCHODOMAS SUR1ENSIS Harrington &
Leanza, n. sp.
Figure 115, 3a-c

Description.—Cranidium triangular in outline,
length about 0.7 of width, moderately convex.
Glabella slightly raised above level of fixigenae,
depressed, smooth, oval in outline, reaching maxi-
mum width at 0.6 of its length from occipital
furrow, tapering forward and projected anteriorly,
bearing long anterior spine subprismatic in section.
Occipital ring of moderate width, straight. Fixi-
genae wide, triangular, depressed posteriorly and
arched downward laterally; posterior border nar-
row; posterior border furrow shallow, very wide
adaxially; posterior margin straight, normal to
axis. Genal angles produced into stout spines
directed backward-outward, reaching level of mid-
length of pygidium.

Thorax with 5 segments; axis tapering back-
ward, wider than pleural regions; pleurae straight,
almost normal to axis, with submedian furrow and
subtruncate extremities, 1st (anterior) pleura wider
(exsag.) than others.

Pygidium subtriangular in outline, twice as wide
as long; axis tapering backward, ill defined, with
very faint indications of 4 anterior rings; pleural
fields smooth; border moderately wide, sloping
steeply downward.

Rernarks.—The species just described differs
from all others of the genus Lonchodomas in hav-
ing the glabella depressed, noncarinate, and faintly
defined by wide shallow axial furrows. It may be
compared with L. drummuckensis (REED) (1903,
p. 18, pl. 3, fig. 1-6), from the Drummuck group
of Girvan, Scotland, but differs from it in having
the glabella narrower, less expanded, and much
less projected forward, wide shallow posterior bor-
der furrows, and pygidium practically smooth,
without lateral axial knobs. The shape of the pygi-
dium resembles that of L. macallumi (SALTER), as
described and figured by REED (1903, p. 21, pl. 3,
fig. 11-12) from the Balclatchie group of Girvan,
but the Scottish species has a well-segmented axis
and pleural regions.

Types.—Holotypc, no. 2270a; paratype, no. 4237.
OCCUITC11Ce.—LLANVIRNIAN. LR-4; I pygidium.—LR-5; 2

fragmentary specimens.—LR-6; 1 pygidium.—LR-7; 1
pygidium.
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Genus MENDOLASPIS Rusconi, 1951
Diagnosis.—Raphiophoridae with glabella

pyriform, expanded anteriorly, evenly
rounded in front, ending at anterior border,

lacking spine, and bearing pair of faint pre-
occipital depressions. Anterior border
straight, narrow, depressed. Pygidium sub-
triangular in outline, with axis narrow and

FIG. 116. Arenigian and Llanvirnian Raphiophoridae from Salta, La Rioja and San Juan.

la-d. Mendolaspis salagastensis RUSCONI, from the
Llanvirnian (Proetiella tellecheai zone) of San
Juan (loc. SJ-15). la, Cranidium and
pygidium (no. 4113), X2.—lb. Cranidium
(no. 4111), X2.3.—lc, Pygidium (no.
4113), X2.-1d, Cranidium (no. 4115),
X 2.6.

2. Raphiophortis? larnasi HARRINGTON & LEANZA,

n. sp., from the Arenigian (Ogygiocaris araio-
rhachis zone) of Salta [loc. S.Ros-15 (N29)J,
holotype (no. 4486), X5.1.

3a-c. Lonchodornas suriensis HARRINGTON 8c LEANZA,

n. sp., from the Llanvirnian (Hoekaspis mega-
cantha zone) of La Rioja (loc. LR-5). 3a,
Paratype (no. 4237), X3.4; 3b, specimen (no.
22706), X 1.4.-3c, Cephalon (holotype,
no. 2270a), X1.4.

4. Ampyx? sp., from the Llanvirnian (Hoekaspis
megacantha zone) of La Rioja (loc. LR-3),
specimen (no. 2561), X2.2.
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FIG. 117. Lonchodomas stmensts HARRINGTON & LEANZA, n. sp. Reconstruction (based on cephalon, holotype,
no. 2270a, and paratype, no. 4237), X2.4.

smooth save for faint indication of anterior
ring; pleural fields smooth save for fine sig-
moidal anterior furrow; border narrow,
steeply sloping downward.

Type species.—Mendolaspis salagastensis
Ruscoxi, 1951.

Remarks.—The genus Mendolaspis Rus-
cox! was proposed in 1951 with M. salagas-
tensis as type species. The species, based ex-
clusively on pygidia from the "Cambrian"
(actually Llanvirnian) limestones at Sala-
gasta, Mendoza, was redescribed and illus-
trated by RUSCONI in 1952 (p. 56, pl. 2,
fig. 28, text-fig. 15). In 1951, however, he
described some cranidia from the same lo-
cality and horizon under the name ?Asa-
phus sala gastensis RUSCONI. These were re-
described and illustrated by him in 1952
(p. 55, pl. 2, fig. 27, text-fig. 13) under the
name Orometopus salagastensis and some

unrecognizable pygidia were erroneously
included with them. The M. salagastensis
pygidia and the "O." sala gastensis cranidia
occur associated in the same rock slabs in
several exposures of Llanvirnian limestones
both in Mendoza and San Juan provinces
so as to leave no doubt that they belong to
a single species. Accordingly, the diagnosis
of the genus Afendolaspis has been comple-
mented with the description of the cephalic
features displayed by the "O." salagastensis
cranidia.

Mendolaspis differs from all other Raphio-
phoridae in having a narrow anterior
cephalic border, the glabella not reaching
the anterior margin. It resembles ,impyxina
ULRICH and Edmundsonia COOPER in lack-
ing a glabellar spine, at least in the adults.
The glabella has a pair of short preoccipital
furrows as in Ampyxina, but lacks the lat-
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Flo. 118. Mendolaspis salagastensis RUSCON1. Re-
construction of cranidium and pygidium (based on

specimens nos. 2270a and 4237), X2.4.

eral basal lobes characteristic of this genus.
The pygidium is of Ampyx type, with prac-
tically smooth axis and pleural fields.

MENDOLASPIS SALAGASTENSIS Rusconi,
1951

Figure 115, la-d

?Asaphus salagastensis RUSCONI, 1951, p. 264.
Afendolaspis salagastensis Rusco., 1951, p. 264.—Rusroul,

1952, p. 56, pl. 2, fig. 28, text-fig. 15.
Orometopus salagastensis RUSCONI, 1952 (partirn), p. 55, pl.

2, fig. 27, text-fig. 13 (nor, text-fig. 14).

Description.—Cephalon subtrapezoidal in out-
line, moderately convex, wider than long. Glabella

elongated, pyriform, expanded forward, rounded in
front, reaching anterior border, raised above level
of fixigenae, well defined by deep axial furrows,
with pair of short preoccipital lateral depressions.
Occipital ring narrow ( sag.) , wider ( tr.) than
preoccipital glabellar lobe, with posterior margin
curved backward. Anterior border narrow, straight,
depressed; anterior margin straight, normal to axis.
Fixigenae very laige, triangular; posterior border
raised, narrow, well defined by shallow border
furrow curved forward. Genal angles unknown:
judging by associated impressions, they were pro-
duced into genal spines.

Thorax with 6 segments; rings smooth, straight;
pleurae unknown.

Pygidium subtriangular in outline; axis narrow,
tapering backward, reaching posterior border,
smooth save for faint indication of anterior
ring; pleural fields smooth save for fine sigmoidal

anterior furrow; border narrow, steeply sloping
downward; lateral margins slightly curved outward.

Occurrence.—LLANVIANIAN. 51.5; 1 cranidium, 1 pygidium.
—5J-15; 1 fragmentary specimen, 4 cranidia, 6 pygidia.

Genus AMPYX Dalman, 1826
AMPYX? sp.
Figure 115, 4

Arnpyx sp., KAYSER, 1876, p. 24, pl. 1, fig. 25.

Description.—Thorax with 6 segments; axis about
0.25 of total width of thorax, slightly tapering
backward; rings bent forward mesially, with pair
of lateral knobs; pleurae straight, normal to axis,
wide, crossed by wide shallow submedian furrow;
extremities truncated.

Pygidium triangular in outline, somewhat more
than twice as wide as long, slightly convex; axis
narrow, long, tapering backward, reaching pos-
terior border, with extremely faint indications of
7 to 8 rings; pleural fields slightly convex, smooth
save for anterior furrow which is well marked and
curved backward; border narrow, steeply sloping
downward.

Remarks.—A single thorax and pygidium from
"Potrero de los Angulos," La Rioja, originally de-
scribed by KAYSER in 1876 as Ampyx sp. differs
from Lonchodomas suriensis in having 6 thoracic
segments, axial rings which are bent forward
mesially and provided with lateral knobs, a much
narrower pygidial axis with very faint indications
of several rings, and well-marked anterior furrows
on the pleural fields. The number of thoracic seg-
ments suggests that the specimen belongs in the
genus Ampyx DALMAN, but as the cephalic char-
acters are unknown, no specific identification is
possible. The specimen may be compared with A.
arnericanus SAFFORD & VOGDES (CooPER, 1953, p.
15, pl. 5, fig. 3-5) but differs from it in having a
more elongated and triangular pygidium. The
pygidial axis is narrower than in A. nasutus DAL-
MAN (WHITTINGTON, 1950, p. 554, pl. 74, fig. 6, 9),
but the specimen shows the same type of very faint
segmentation and wide, backwardly curved anterior
pleural furrow.

Occurrence.—LLANVIRNIAN. LR-3; 1 thorax and pygidiurn.

Order PHACOPIDA Richter, 1932

Suborder CHEIRURINA Ùpik, 1937

Family PLIOMERIDAE Raymond,
1913

Genus PLIOMERA Angelin, 1852
PLIOMERA TMETOPHRYS Harrington &

Leanza, n. sp.
Figure 119, la-e

Description.—Dorsal exoskeleton ovate in out-
line, moderately convex. Cranidium small, sub-
trapezoidal in outline, somewhat less than twice
as wide as long. Glabella subtrapezoidal, gently
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convex, well defined by deep axial furrows, ex-
panded forward, truncated anteriorly, with 2 pairs
of evenly spaced lateral furrows directed back-
ward-inward and slightly curved forward-inward,
preoccipital furrows somewhat longer and better
marked; front of glabella scalloped into 4 short
lappets by faint mesial indentation and pair of
better-marked lateral furrows springing from pre-
glabellar furrow and directed backward. Occipital
furrow deep, wide, strongly curved forward; occi-
pital ring widened mesially, with pair of small
lateral knobs. Preglabellar furrow deep; anterior
border narrow, raised, with row of 7 elongated
denticulations each trending parallel to axis; anterior
margin very gently curved forward. Fixigenae L-
shaped; posterior margin somewhat curved back-
ward distally; genal angles rounded; palpebral
lobes small, semicircular in outline, moderately
close to glabella, nearer posterior than anterior
margin. Facial suture proparian; anterior branches
slightly converging in front of eyes; posterior
branches almost normal to axis.

Thorax with 12 segments; axis somewhat less
than 0.65 of total width; rings bent forward, in-
ternal casts with small lateral knobs; pleurae with
distal fulcrum, proximal portion straight and nor-
mal to axis, distal portion curved backward; in-
ternal casts of pleurae with mesial rib; pleural ex-
tremities ?truncated.

Pygidium small, semielliptical in outline; axis
strongly tapering backward, with 4 straight rings;
pleural regions with 4 pleurae ending in short
?spines.

Remarks.-The species just described agrees with
the type of Phonicra ANGELIN, P. fischeri ( E1CH-

WALD), as described and illustrated by BROGGER
(1882, p. 134, pl. 6, fig. 3), ScilminT (1881, p.
194, pl. 1, fig. 8), and 15PIK (1937, p. 116, pl. 19,
fig. 4; pl. 20, fig. 5, text-fig. 32) in the shape of
the cranidium, forwardly expanded glabella with
2 pairs of lateral furrows and the front scalloped
into 4 short lappets, denticulated anterior border,
L-shaped fixigenae with rounded genal angles, and
occipital ring strongly bent forward. The upper
(dorsal) surface of the thoracic rings and pleurae
is unknown in Pliomera tmetophrys, for no speci-
mens have been found with a preserved exoskeleton.
The internal casts of the thorax, however, agree
very well with what is seen on the lower (ventral)
surface of a specimen of P. fischeri figured by OPnc
(1937, text-fig. 32), the lateral knobs of the
thoracic rings corresponding to the notches or pits
seen in the Baltic specimen and the swollen mesial
pleural rib corresponding to the wide mesial groove
of P. fischeri. The Argentine species differs from
Pliomera fischeri, however, in having 12 thoracic
segments instead of 18, and 4 pygidial rings instead
of 5.

Types.-Holotype, no. 2337; paratype, no. 4232.

OCCUrrenCe.-LLANVIRNIAN. Lit-4; 3 complete specimens, 1
fragmentary specimen, 3 cranidia.-LR-5; 3 fragmentary
specimens.-LR-6; 1 complete specimen. I pygidium.-
LR.8; 4 fragmentary specimens, 1 pygidium with part of
thorax attached.

Genus METAPILEKIA Harrington, 1938
Diagnosis.-Pliomeridae with cephalon

semielliptical in outline, transversely elon-
gate, more than 3 times wider than long.
Glabella subparabolical in outline, well de-
fined by slightly curved axial furrows con-
verging forward, rounded anteriorly, with
3 pairs of lateral furrows, preoccipital trans-
glabellar. Eyes located far from glabella at
level of anterior (3p) lateral glabellar lobes;
eye ridges long, conspicuous. Fixigenae very
wide (tr.) crossed by curved ridge springing
from axial furrows at level of median (2p)
lateral glabellar furrows and extending to
vicinity of genal angle; genal spine mod-
erately long. Surface of cranidium, thoracic
rings, and pleurae finely granulose; fixi-
genae bearing, in addition, irregularly dis-
tributed pits.

Type species.-Metapilekia bilirata HAR-
RINGTON, 1938.

Remarks.-Metapilekia may be com-
pared with Parapilekia KOBAYASHI, as de-
fined by the type species Calyn2ene? speciosa
DALMAN (MOBERG Sr SEGERBERG, 1906, p.
107, pl. 7, fig. 15a, 16, 17) and the closely
related forms P. ("Cyrtometopus") olesna-
ensis (Ruli6KA) (1934, pl. 1, fig. 1-3) and
P. ("Cyrtometopus") bohetnica (RuIiCKA)
(1926, pl. 3, fig. 1-2), but differs from this
genus in having the cephalic axial furrows
converging forward, a transglabellar pre-
occipital furrow, occipital ring not widened
at middle, less posterior eyes located farther
away from the glabella, and curved fixi-
genal ridge.

METAPILEKIA BILIRATA Harrington, 1938

Figure 119, 2a,b

Aletardekia bilirata HmutirrcroN, 1938, p. 187, pl. 6, fig. 6, 10.

Description.-Cephalon semielliptical in outline,
transversely elongated, 3.3 times wider than long.
Glabella subparabolical in outline, convex, mod-
erately raised above level of fixigenae, well defined
by deep axial furrows gently curved outward and
converging forward, rounded anteriorly, with 3
pairs of lateral furrows, anterior (3p) furrows
being moderately long and oblique backward.
inward, median (2p) furrows being somewhat
less oblique, and preoccipital (1p) furrows being
subparallel to lp, longer, bent backward at adaxial
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Fin. 119. Upper Tremadocian and Llanvirnian Pliomeridae from Salta, Jujuy and La Rioja.

la-e. Phomera tmetophrys HARRINGTON & LEANZA,

n. sp., from the Llanvirnian (Hoekaspis mega-
cantha zone) of La Rioja (loc. LR 4).-1a,
Specimen (no. 2339), X5.2.—Il', Crani-
dium (paratype, no. 4232), X3.-1c, Speci-
men (no. 2341), X3.9.—/d, Holotype (no.
2337), X5.1.—le, Cranidium (no. 2340).
x3.4.

2a-b. Metapilekia bilirata HARRINGTON, from the

Upper Tremadocian (Notopeltis orthometopa
zone) of Jujuy.-2a, Assigned pygidium (no.
4283), loc. J.Tum-3, X3.-2b, Cranidium
(holotype, no. 440), J.Tum-2, X2.1.

3a-f. Protopliomerops rossi HARRINGTON & LEANZA,

n. sp., from the Upper Tremadocian (Noto-
peltis orthometopa zone) of Salta and Jujuy.

3a, Cranidium (no. 1730), [loc. S.Cal-8
(F4), X2.8.-3b, Cranidium (Paratype, no.
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extremity and connected across glabella by straight
portion normal to axis running close to occipital
furrow. Occipital ring of moderate width, bent for-
ward-outward at distal extremities. Anterior border
narrow, raised, wirelike, somewhat widened direct-
ly in front of anterolateral angles of glabella; an-
terior border furrow deep; anterior margin very
gently curved forward. Fixigenae very wide, crossed
by evenly curved ridge springing from axial fur-
rows at level of median (2p) lateral glabellar fur-
rows and ending in vicinity of genal angles;
posterior border raised, narrower than occipital
ring, well defined by deep border furrow; posterior
margin slightly oblique backward-outward and
somewhat curved; genal angles produced into rela-
tively short spines making slight inflexion with
curvature of lateral margins. Eyes small, located
far from glabella and at level of anterior (3p) lat-
eral glabellar lobes; eye ridge well marked, raised,
long, curved, parallel to fixigenal ridge. Facial
suture proparian; anterior branches greatly con-
verging in front of eyes; posterior branches nearly
straight, slightly oblique backward-outward.

Thorax imperfectly known; rings narrow (sag.)
with distal extremities oblique forward-outward;
pleurae with ?distal fulcrum and proximal portion
crossed by oblique furrow.

Assigned pygidium transversely elongated, 3 times
wider than long, semielliptical in outline; axis wide,
short, strongly tapering backward, with 3 rings
and triangular terminal segment; pleural regions
with 3 pleurae crossed by pleural furrows and pro-
longed into 3 pairs of lateral spines directed back-
ward and slightly outward; anterior spines much
longer than others. Surface of whole dorsal exo-
skeleton covered with fine irregularly distributed
granulations; surface of fixigenae bearing, in addi-
tion, irregularly distributed pits.

Remarks.—Metapi1e4ia bilirata is still known
only from the holotype cranidium from Quebrada
de Coquena, Jujuy, described by the senior author
in 1938, and from single pygidium from the
neighboring Quebrada de Chalala, regarded as
probably belonging to this species.

Holotype.—No. 440.

Ocrarrence.—UP PER TREMADOCIAN I .Turn-2; I cranidium.
—J.Tum-3; 1 pygidium.

Genus PROTOPLIOMEROPS Kobayashi,
1934

PROTOPLIOMEROPS ROSSI Harrington &
Leanza, n. sp.

Figure 119, 3a-f

P•otoptiorneropt prirnigenui (ANGELIN), HARRINGTON, 1937,

p. 120, pl. 5, fig. 2-3.—H AR-RINGTON , 1938 (partitn), p.
183, pl. 6, fig. 9, 12, 15, 20 (non fig. 14).

Description.—Dorsal exoskeleton elliptical in
outline. Cephalon subsemicircular in outline, twice
as wide as long, moderately convex. Glabella ellip-
tical in outline, slightly longer than wide, well
defined by deep axial furrows curved outward,
rounded anteriorly, with 3 pairs of evenly spaced
lateral furrows oblique backward-inward, anterior
(3p) furrows springing from axial furrows at
anterolateral angles. Occipital furrow bent forward
mesially; occipital ring widened at middle. Anterior
border narrow, raised; anterior border furrow
deep; anterior margin gently curved forward.
Fixigenae wide, subtrapezoidal in outline; posterior
border narrow adaxially, widened abaxially, well
defined by deep wide border furrow; posterior
margin normal to axis adaxially, oblique backward-
outward abaxially; genal angles rounded. Eyes of
medium size, located moderately far from glabella
and at level of median (2p) lateral glabellar fur-
rows; palpebro-ocular ridges short, oblique back-
ward-outward, slightly curved, bounded anteriorly
by border furrow. Surface of glabella and cephalic
borders finely granulose; surface of fixigenae finely
pitted.

Thorax with 14 segments; axis relatively narrow,
width about 0.3 of total width of thorax, gently
tapering backward; rings narrow (sag.), curved
forward; pleurae with proximal half straight and
normal to axis, distal half strongly curved back-
ward and downward; extremities produced into
long tubular spines; internal casts of pleurae show-
ing wide, convex, ropelike posterior band and
much narrower anterior band, separated by fine
furrow parallel to margins of pleura; internal molds
with wide deep posterior groove and much nar-
rower and shallower anterior furrow corresponding
to the 2 bands seen in internal casts.

Pygidium subelliptical in outline; axis moderate-
ly wide, tapering backward, with 5 rings and
short terminal segment rounded posteriorly; pleural
regions with 5 pleurae ending in slightly curved
spines of subequal size.

Remarks.—In 1937 and again in 1938 the
senior author identified some Argentine specimens
as Protopliornerops primigenus (ANGELIN) KOBAY-
Asiu. Since then several factors have concurred to
show that this identification is erroneous and that
the Argentine specimens, though superficially re-
sembling the Scandinavian form, arc in no way
related to it. In the first place, the genus Proto-
pliornerops is now much better understood than in
1938, thanks to Ross's (1951, p. 131) excellent
descriptions and illustrations of silicified material

1735), loc. S.Cal-8 (F4), X3.8 	 3c, Crani-
dium (no. 3361), loc. S.Cal-9 (F5),X3.—
3d, Holotype (no. 1/53), loc. S.Cal-8 (F4),

X3.3.	 , Paratype (no. 4311), loc. J.Tum-
3, X2.1.	 31, Specimen (no. 1750), loc. S.
Cal-8 (F4), X2.8.
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from the Garden City formation, Utah, and his ob-
servations on specimens of the type species, P. seiso-
nensis KOBAYASHI, kept in the collections of the U.S.
National Museum. In the second place, the Argen-
tine species is represented by more than 100 speci-
mens in the new collections, some of them consid-
erably better preserved than those described in 1937
and 1938. Thirdly, the writers have been able to
compare the Argentine material with specimens of
"Protopliomerops" primigenus from Norway, kindly
sent to the authors by Dr. GUNNAR HENNIN- GSMOEN.
These specimens were identified by Prof. LEIF
STORMER and were collected in the Ceratopyge
limestones (beds 3a-y) of South Bjerkasholmen,
Slemmestad, near Oslo.

According to Ross, the essential cephalic char-
acteristic of Protopliomerops KOBAYASHI is the
presence of a "palpebro-ocular ridge" located di-
rectly behind the anterior border without an in-
tervening anterior area of the fixigenae. This is in
accordance with the anterior location of the eyes.
The Scandinavian species "Pliomera" primigena
ANGELIN does not display these characteristics, hav-
ing, on the contrary, a moderately long and curved
true eye ridge, submedian eyes located at the level
of the median (2p) lateral glabellar furrows, and
a triangular anterior area of the fixigenae inter-
posed between the anterior border and the eye
ridge, bearing a sculpture identical to that of the
remainder of the fixigenae. Clearly, therefore, this
species cannot be assigned to Protopliomerops. The
Argentine species identified by the senior author in
1937 and 1938 as P. primigenus (ANGELIN)

KOBAYASHI has, on the other hand, a true palpebro-

ocular ridge, as Ross (1951, p. 132) has already
pointed out. Ross' investigations have shown, fur-
thermore, that the pleurae of Protopliomerops have
a convex upper surface and that their proximal
half bears a narrow anterior ridge separated from
the main convex body by a thin furrow parallel
to the pleural margins. The Argentine species has
pleurae of this type, but the specimens illustrated
by the senior author in 1937 and 1938, being in-
ternal molds, gave the false impression that the
pleurae were furrowed and this led Ross (1951,

p. 134) to state that "because of the pleural grooves,
I would be inclined to remove HARRINGTON ' S species
from Protopliomerops." There can be no doubt,
however, that the pleurae of the Argentine species
are unfurrowed and structurally very similar to
those of the North American forms described by
Ross (1951, p. 144, pl. 34, fig. 5-12). The Argen-
tine specimens, therefore, should be regarded as
representing a new species of Protopliomerops for
which the name P. rossi, n. sp., is proposed in
honor of Dr. REUBEN JAMES Ross, JR.

Protopliomerops rossi differs from all known
species of this genus in having the glabella ellipti-

cal in outline, longitudinally elongated, and defined

by axial furrows evenly curved outward. P. super-

ciliosa Ross (1951, p. 133, pl. 31, fig. 16-26; pl.
32, fig. 1-16; pl. 34, fig. 5-8, 19), from the Garden
City formation, Utah, is the only species that ap-
proaches it somewhat in this regard, all others hav-
ing practically straight axial furrows and the glabel-
la subquadrate in outline to slightly tapering for-
ward. P. rossi resembles the type species, P. sieso-
nensis KOBAYASHI (1934a, p. 571, pl. 7, fig. 11-13;
pl. 8, fig. 16-17), in pygidial features, but it is
easily distinguished from it in having rounded
genal angles.

Types.-Holotype, no. 1753; paratypes, nos. 1735, 4311.
Occurrence.-UPPER TREMADOCIAN. 1.TUT-2; 3 cranidia, 4

pygidia.-1.Tum-3; 1 nearly complete specimen, 2 cranidia,
2 pygidia.-J.Turr,8 (I5); 10 cranidia.-J.Tum-10 (17);
3 pygidia.-5.Cal-8 (F4); 4 nearly complete specimens, 7
cranidia, 9 pygidia.-5.Cal-9 (F5); 2 cranidia.-S.Iru-4
(c); 3 cranidia, 2 pygidia.-S.Ros-5; 5 cranidia, 7 pygidia.
-S.Vic-19 (N56, N59, N60, P3, P5, P8, P14, P16, RP14);
5 fragmentary specimens, 16 cranidia, 36 pygidia.

Genus PLIOMEROIDES Harrington &
Leanza, n. gen.

Diagnosis.-Cephalon semielliptical, trans-
versely elongated, with or without genal
spines. Glabella elongated, gently tapering
forward, rounded anteriorly, with 3 pairs of
lateral furrows. Eyes located moderately
far from glabella, submedian, at level of
median (2p) lateral glabellar lobes. Eye
ridge well developed, oblique, slightly
curved. Anterior area of fixigenae well de-
veloped. Surface of glabella finely granu-
lose; surface of fixigenae pitted. Pygidium
with 5 axial rings, terminal segment, and
5 pairs of lateral spines.

Type species.-Protoplionierops deferrari-
isi HARRINGTON, 1938.

Remarks.-In 1938 the senior author de-
scribed an upper Tremadocian species from
Argentina under the name Protopliomerops
deferrariisi HARRINGTON (1938, p. 184, pl.
6, fig. 13, 19, 21, 23, text-fig. 6). Ross (1951,
p. 137), when discussing the affinities of
Protopliomerops contracta Ross from the
Garden City formation of Utah, remarked
that in the species P. deferrariisi "an un-
usual ocular ridge runs from the anterior
glabellar furrow posterolaterally across the
fixed cheek, distinguishing it from all others
of the genus, and probably is strong enough
grounds for separating it from the genus
entirely." A careful re-examination of the
type material and of some additional speci-
mens of this rare species has led the writers
to concur with Ross's views. The presence
of a true eye ridge and of anterior areas
of the fixigenae intercalated between the
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anterior border and the ridges, coupled with
the submedian position of the eyes located
at the level of the 2nd lateral glabellar lobe,
seems truly "strong enough grounds" for
proposing the new genus Pliomeroides, with
Protopliomerops deferrariisi as type species.
The Scandinavian species originally de-
scribed by ANGELIN as Pliomera primigena
clearly belongs in the same genus. In 1882
it was assigned by BROGGER to the genus
Amphion and in 1906 MOBERG & SEGERBERG

placed it in Cyrtometopus. Since KOBAY-

ASHI ' S reference of this species to his genus
Protoplion2erops, it has been customary to
designate it as Protopliomerops primigenus
(ANGELIN) KOBAYASHI. The examination of
several well-preserved specimens from the
Ceratopyge limestones (beds 3ay) of South
Bjerkasholmen, Slemmestad, near Oslo,
identified by Prof. LEIF STORMER and kind-
ly sent to the writers by Dr. GUNNAR HEN-

NINGSMOEN, shows that the reference to
Protopliomerops cannot be maintained, as
this species is characterized by having sub-
median eyes, true eye ridges, and anterior
areas of the fixigenae. These are features
distinctive of Pliomeroides defarrariisi, which
differs from P. primigenus only in having
genal spines and the glabella slightly more
tapering forward. The direction of the lateral
glabellar furrows is practically identical in
both species, the median (2p) furrows be-
ing slightly less oblique backward-inward
than the others.

PLIOMEROIDES DEFERRARIISI (Harrington),

1938

Figure 120, 2a,

Protophomerops delerrariisi HARRINGTON, 1938, p. 184, pl. 6,
fig. 13, 19, 21, 23, text-fig. 6.

Description.—Cephalon semielliptical, transversely
elongate, somewhat less than 3 times as wide
as long, gently convex. Glabella elongate, tapering
forward, rounded anteriorly, width about 0.7 of
length, bearing 3 pairs of lateral furrows oblique
backward-inward, median (2p) furrows somewhat
less oblique than others. Occipital ring moderately
narrow; occipital furrow straight mesially, oblique
forward-outward distally. Anterior border convex,
raised, yoke-shaped; anterior border furrow deep,
curved forward in front of glabella; anterior mar-
gin gently curved forward mesially, straight and
normal to axis distally. Anterior areas of fixigenae
depressed, triangular in outline; posterior areas
large, subtrapezoidal; posterior border narrower
than occipital ring, well defined by narrow border

Fin. 120. Pliomeroides deferrariisi (HARRINGTON ).
Reconstruction (based on holotype cranidium, no.

433), X5.5.

furrow; posterior margin straight, normal to axis;

genal angles produced into moderately long spines.
Eyes located moderately far from glabella at level
of 2nd lateral glabellar furrows; eye ridges con-
spicuous, raised, long, oblique backward-outward
and slightly curved. Anterior branches of facial
suture convergent in front of eyes; posterior
branches directed outward and slightly curved back-
ward. Surface of glabella and cephalic borders finely
granulose, surface of fixigenae (including anterior
areas) pitted, pits slightly larger than granules.
Thorax unknown.

Pygidium with axis tapering backward, with 5
rings and elongate-triangular terminal segment:
pleural regions with 5 pleurae ending in hooklike
spines; terminal axial segment enclosed between
spines of last pair.

Holotype.—No. 433.
Oecurrenee.—UPPER TREMADOCIAN. J.TUT.2 (a); 5 cranidia,

3 pygidia.—J.Tum-7 (14); 2 cranidia.

Family CHEIRURIDAE Corda, 1847

Genus CYRTOMETOPUS Angelin, 1854

CYRTOMETOPUS? sp.

Figure 120,/a-li

Two poorly preserved specimens from the Upper
Llanvirnian of San Juan may be provisionally re-
ferred to the genus Cyrromeropris. One of the
specimens shows the glabella and the left fixigenae.
The glabella is subrectangular in outline, slightly
wider than long, rounded anteriorly, and bears 2
pairs of lateral furrows oblique backward-inward.
The occipital ring is narrow and well defined by
occipital furrows. Surface of glabella and of occi-
pital ring granulated. Fixigenae wide, with small
pits; genal angles not preserved; palpebral lobe
moderately large, about half as long as glabella.
The second specimen shows 7 thoracic segments
with pleurae ending in spines directed obliquely
backward-outward.

OCCUCCCIICC.—UPPER LLANVIRNIAN. JS -4 (32a); 2 fragmentary
specimens.
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FIG. 121. Upper Tremadocian Pliomeridae from Jujuy and Llanvirnian Cheiruridae from San Juan.

1a,b. Cyrtometopos? sp., from the Llanvirnian
(Proetiella tellecheai zone) of San Juan [loc.
SJ-4 (32a) 1.—.1a, Fragmentary specimen
(no. 4551), X2.7.—lb, Fragmentary crani-
dium (no. 4515), X 1.7.

Family ENCRINURIDAE Angelin,
1854

Genus ENCRINURUS Emmrich, 1844
ENCRINURUS? NIQUIVILENSIS Harrington &

Leanza, n. sp.
Figure 121, 1

Description.—Pygidium subelliptical in outline,
slightly wider than long, maximum width measured
mid-length between articulating and posterior mar-
gins, convex transversely, curved downward post-
axially. Axis slightly raised above level of pleural
fields, long, tapering backward, with 11 rings and

lanceolate terminal segment; rings strongly bent
forward mesially, without tubercles. Pleural regions
convex, with 7 pleurae corresponding to the an-

terior 7 axial rings,: pleurae well defined by deep

narrow interpleural furrows curved outward and

reaching margin; curvature and width of successive

pleurae decreasing from front to back with suc-
cessive segments; posterior 2 pleurae very narrow,
embracing posterior 4 axial rings and terminal seg-

ment and fused mesially behind axis. Margin ser-
rated, with narrow indentations at ends of anterior
4 interpleural furrows separating extremities of

pleurae which end in short beveled points directed
backward-inward. Surface smooth, apparently with-
out granulations or tubercles.

Remarks.—The pygidium just described resem-
bles those of the species of Encrinurns classed by

2a-c. Pliomeroides deferrariisi (HARRiNcroN), from
the Upper Tremadocian (Notopeltis ortho-
metopa zone) of Jujuy (loc. J.Tum-2).-2a,
Pygidium (no. 420), X2.5.-26, Holotype
(no. 433), plasticine squeeze, X 4.5.-2c,
Cranidium (no. 429), X5.8.

REED (1928, p. 66) in his "Group II," characterized
by having complete axial rings few and equal in
number to the pleurae or not much more numerous.
This group, which includes such species as E.
variolaris BRONGNIART, E. obtusus ANGELIN and E.
magnituberculatus REED, is, however, typically
Silurian and has no known Ordovician representa-
tives. The Argentine pygidium differs from those of

most species of Encrinurtis in lacking tubercles or

granules, but this negative feature may be the re-
sult of poor preservation.

Holotype.—No. 4424.

Occrrrrence.—UPPER LLANivieNIAN. S1-13; 1 pygidium.

ENCRINURUS sp.
Figure 121, 2

A small very fragmentary pygidium from Que-
brada de las Plantas, San Juan, is characteristic
enough to be referred to the genus Encrinurtn even
if it is specifically undeterminable. Only the central

part of the axis and the anterior portion of the left
pleural region have been preserved. The axis tapers
backward and bears 11 straight narrow rings of

which the 3rd and 8th have large mesial tubercles;
in all probability, however, 6 to 7 rings existed
in front of those preserved and 4 to 5 behind them
so as to bring the original number of rings between
21 and 23. The pleural region shows 3 wide
curved ribs separated by wide deep pleural furrows
curved outward, the individual width of the ribs
being about equal to that of 2 axial rings, sug-
gesting that the number of ribs must have been
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FIG. 122. Llanvirnian and Caradocian Encrinuridae from San Juan and Llanvirnian Calymenidae from
Salta.

I. Encrinurus? niquirdensis HARRINGTON & LEANZA,
n. sp., from the Llanvirnian (Proetiella telle-
cheai zone) of San Juan (loc. SJ-13), holotype
(no. 4424), X1.6.

2. Encrinurus sp., from the Caradocian (Dicrano-

far less than that of axial rings. The surface of
both ribs and rings is covered by fine pustules. The
pygidium, as far as it can be judged by the pre-
served features, seems to agree with those of the
species of Encrinttrus classed by REED (1928, p.
66) in his "Group I," which includes E. sexco-
status SALTER and similar forms and is characterized
by complete axial rings much more numerous than
the pleurae.

Ocrurrence.—CARADOCIAN. SJ - I ; I pygidium.

Suborder CALYMENINA
Swinnerton, 1915

Family CALYMENIDAE Milne-
Edwards, 1840

Genus SYNHOMALONOTUS Pompeckj,
1898

SYNHOMALONOTUS KOBAYASHII Harrington
& Leanza, nom. nov.

Figure 121, 3
Calymene d.demato BARRANDE, HOEK, 1912, p. 239, pl. 13,

fig. 4.7.
Calymene (Synhomolonottc(?) romper/0i Kori AYASIII (non

KOMMEROW), KOBAYASHI, I937a, p. 488, pl. 6, fig. 23-28.
fig. 23-28.

Description.—Cranidiurn large, semicircular-sub-
trapezoidal in outline, twice as wide as long.
Glabella short, length about 0.75 of width, tapering
forward, truncated anteriorly, with 2 pairs of lat-
eral furrows; anterior (2p) furrows straight, very
slightly oblique backward-inward; preoccipital fur-
rows longer, oblique backward-inward, with mesial
inflection pointed forward-inward; median (2p)
lateral glabellar lobes swollen adaxially into pair of
almost perfectly circular knobs bounded postero-
laterally by adaxial portions of preoccipital fur-

graptus nicholsoni zone) of San Juan (loc.
SJ-1), specimen (no. 4304), X3.6.

3. Synhomalonotus kobayashii HARRINGTON &
LEANZA, n. nom., from the Llanvirnian (Hoek-
aspis schlagintweiti zone) of Salta [loc. S.Cal-
13 (G2)], specimen (no. 2634), X1.2.

rows; preoccipital lobes rounded-subtriangular in
outline, swollen. Occipital furrow wide, curved
forward mesially and backward laterally; occipital
ring narrow, paralleling sinuosity of furrow.
Frontal area wide, swollen mesially into low pre-
glabellar dome, steeply sloping downward laterally;
paired anterior pits well developed at anterolateral
angles of glabella. Palpebral areas of fixigenae very
wide, convex, crossed by fine ridge extending from
anterior pits to anterior extremities of palpebral
lobes; posterior areas large, subtriangular, sloping
downward; posterior border as wide as occipital
ring, slightly widening distally, defined by wide
shallow border furrow; posterior margin slightly
oblique backward-outward; palpebral lobes small,
located far from glabella at level of frontal glabellar
lobe.

Remarks.—In 1937 KOBAYASHI described some
specimens from Cerro Pocotaica, Bolivia, originally
referred by HOER to Calymene diademata, under
the name Calymene (Synhomalonotus?) pornpeckji
KOBAYASHI. Unfortunately the trivial name porn-
peckji had been used by KUMMEROW (1928, p. 9)
to designate a species of Calymene (s.1.) from the
glacial drift of the Baltic region and this makes
C. (S.?) pompeckji KOBAYASHI, 1937, an invalid
homonym of C. pompeckji KUMMEROW, 1928, even
if the subgenus Synhornalonotus be regarded as a
separate genus. Dr. TEIICHI KOBAYASHI was in-
formed of the duplication and invited by the
writers to propose a new naine, but in reply
(letter 23/DEC/1955) he has kindly requested the
authors to rename the species. It seems only natural
and appropriate to propose the new name Syn-
homalonottes kobayashii in recognition of Dr.
KOBAYASHI'S important contributions to the lower
Paleozoic paleontology of South America.
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The Argentine specimens are practically indis-
tinguishable from those of Cerro Pocotaica, Bolivia,
the slight differences observed being due presum-
ably to the much larger size of our specimens and
to differences in the state of preservation. The
Argentine specimens do not show the anterior (3p)
lateral glabellar furrows mentioned by KOBAYASHI,
which, however, are not observable in his illustra-
tions, but this may be due to the far greater size,
and presumably older age, of our specimens. The
Bolivian cranidia, on the other hand, do not show
the peculiar circular knobs of the median (2p)
lateral glabellar lobes nor the fixigenal ridges seen
in the Argentine specimens, but this is probably
due to the fact that the Pocotaica cranidia are pre-
served in a rather coarse-grained sandstone.

Lastly, it should be mentioned that the inflection
of the preoccipital glabellar furrows seen in Syn-
homalonotus kobayashii is comparable to that dis-
played by S. murchisoni (SALTER) (SHIRLEY, 1931,
pl. 1, fig. 7) and that the fixigenal ridges extending
from the anterolateral angles of the glabella to the
palpebral lobes are quite similar to those observed
in S. pares/Tons (SALTER) (SHIRLEY, 1931, pl. 1,
fig. I, 3).

Occurrence.—LLANVIRNIAN. S.Cal-13 (02); 2 cranidi,

Genus COLPOCORYPHOIDES Harring-
ton & Leanza, n. gen.

Diagnosis.— Calymenidae with glabella
parabolic-subtruncated in outline, with 3
pairs of lateral furrows, anterior (3p) and
median (2p) furrows being short straight
and oblique backward-inward, preoccipital
furrows being longer, oblique, and curved
backward adaxially. Eyes small, anterior,
moderately far from glabella, located at level
of 2p lateral furrows; eye ridges raised,
oblique backward-inward. Preglabellar fi eld
narrow, depressed; anterior border raised,
wirelike, curved backward. Facial suture
gonathoparian. Surface of cranidium granu-
lose. Pygidium elliptical in outline, with 4
rings and large terminal segment; pleural
regions with 4 pleurae crossed by deeper
pleural furrows; segmentation reaching mar-
gin; border absent.

Type species.—Pilekia trapezoidalis HAR-
RINGTON, 1938.

Remarks.—In 1938 the senior author de-
scribed some cranidia from Cerro San Ber-
nardo, Salta, under the name Pilekia trape-
zoidalis HARRINGTON (1938, p. 191, pl. 6,
fig. 22). The examination of better-pre-
served material from this and other Argen-
tine localities, and the discovery of associated
pygidia, has led the writers to conclude that

the species is not a cheirurid but instead be-
longs to a new genus of Calymenidae not
unlike Col pocoryphe NOVÂK. It differs from
this genus, as defined by the type species
Calymene ara goi ROUAULT, from the Llan-
deilian of Bohemia (Nov.kK, 1918, p. 36, pl.
4, fig. 20-22), in having 3 instead of 4
pairs of lateral glabellar furrows, a well-
defined raised anterior border, somewhat
larger and less anterior eyes, and pygidium
that is elliptical in outline. Col pocoryphoides
is also very similar to Calymenidius RASETTI,
known only from the cranidium of the type
species, C. tuberculatus RASETTI (1944, p.
241, pl. 36, fig. 54), from the Levis con-
glomerate near Quebec. Calymenidius, how-
ever, has only 2 pairs of lateral glabellar
furrows, larger and more posterior eyes, a
truncate glabella, triangular posterior areas
of the fixigenae and, apparently, lacks an
anterior border such as occurs in Colpo-
coryphe. RASETTI (1944, p. 241) described
the frontal area as "brim narrow, turned up
vertically and arched transversely." His
illustration of the type cranidium suggests
that the specimen is broken anteriorly and
that it may have had an upraised anterior
border, in which case the "brim" would
correspond to a very narrow preglabellar
field like that observed in Colpocoryphoides.
RASETTI remarked that the affinities of
Calymenidius "are obscure, as it seems un-
likely that the superficial resemblance to
Calyniene may indicate any real affinity.
The libragenes are unknown but the shape
of the cranidium does not suggest proparian
sutures." In 1953 HupÉ (p. 232) was in-
clined to regard the genus as belonging in
his family Pharostomatidae, but in 1955
(p. 141) he referred it to his family Glypto-
metopidae, which, however, seems indis-
tinguishable from his family Lonchocephali-
dae. Whether Calymenidius belongs in the
Glyptometopidae ( ?=Lonchocephalidae)
or in the Calymenidae cannot be ascer-
tained at present, but its striking similarities
with both Colpocoryphe and Colpocory-
phoides suggest that it may be related to
the latter family. It should be mentioned in
this connection that the pygidium of Colpo-
coryphoides is decidedly of calymenid type,
differing from those of genera (such as
Ta/botina LOCHMAN, Raaschella LOCHMAN,
Lonchocephalus OWEN, and Amaspis LOCH-
MAN) referred to the families Glyptometopi-
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Flo. 123. Upper Tremadocian and Arenigian Calymenidae from Salta and Jujuy, and Caradocian Homa-
lonotidae from Jujuy.

1-6. Colpocoryphoides trapezoidalis (HARRINGTON),
from the Upper Tremadocian and Arenigian.

Cranidium (no. 3237), Upper Trema-
docian (Notopeltis orthometopa zone), loc. J.
Tum-8 (15), X4.7.-2, Pygidium (no.
4136), Arenigian (Kayseraspis asaphelloides
zone), loc. S.Cap-1, X10.-3, Cranidia
(no. 3239), Upper Tremadocian (Notopeltis
orthometopa zone), loc. rtum-8 (15), X3.6.
—4, Cranidium (no. 3015), Upper Tre-
madocian (Triarthrus tetragonalis-Shumardia

dae and Lonchocephalidae in lacking a dif-
ferentiated border, the segmentation of the
pleural regions reaching the margin, as in
Calymene and related genera.

COLPOCORYPHOIDES TRAPEZOIDALIS
(Harrington), 1938

Figure 122, 1 -6
Pllekio tropezoidolis HARRINGTON, 1938, p. 191, pl. 6, fig. 22.

Description.—Cranidium small, subtrapezoidal in
outline, twice as wide as long. Glabella convex,
raised above level of fixigenae, well defined by
deep axial furrows converging forward and slightly
curved outward, parabolic-subtruncate in outline,
wider than long, tapering forward, rounded-sub-
truncate anteriorly, with 3 pairs of lateral furrows;
anterior (3p) furrows short, faint, oblique back-
ward-inward; median (2p) furrows longer, better
marked, subparallel to 3p; preoccipital furrows
much longer, deep, more oblique backward-inward
and gently curved, almost isolating pair of sub-

minutula zone), loc. J.Hum-7 (A9), X4.
5, Cranidium (no. 3018), Upper Tremadocian
(Triarthrus tetragonalis-Shumardia minutula
zone), loc. J.Hum-7 (A9), X5.1.-6, Holo-
type (no. 4136), Arenigian (Kayseraspis asa-
phelloides zone), loc. S.Cap-1, X8.2.

7-8. Calymenella? zaplemis HARRINGTON & LEANZA,
n. sp., from the Caradocian (Calymenella?
zaplensis zone), of Jujuy (loc. J.Cap-3).-7,
Pygidium (holotype, no. 4520), X2.2.-8,
Pygidium (paratype, no. 4520a), X2.1.

triangular preoccipital lobes. Occipital furrow deep,
narrow, slightly curved forward mesially, oblique
forward-outward laterally; occipital ring slightly
widened at middle, with minute mesial tubercle.
Preglabellar field narrow to absent, in which case
it is represented by anterior border furrow; anterior
border narrow, convex, strongly raised, curved
backward; anterior margin curved backward. Fixi-
genae wide; posterior areas subrhomboidal; pos-
terior border narrow, widened distally, well defined
by deep wide border furrow; posterior margin
slightly oblique forward-outward distally. Eyes
small, located far from glabella and at level of
median (2p) lateral glabellar furrows; eye ridges
wide, raised, oblique backward-outward. Anterior
branches of facial suture convergent in front of
eyes; posterior branches very sigmoidal, directed
almost straight outward behind eyes, curving back-
ward and apparently bisecting genal angle. Surface
of cranidium, including anterior border and eye
ridges, bearing irregularly distributed granules.
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Associated pygidium subelliptical in outline,
transversely elongate; axis tapering backward, with
4 rings and terminal segment rounded posteriorly;
pleural regions with 4 pleurae well defined by
interpleural furrows and crossed by deeper pleural
furrows; segmentation reaching margin, which is
entire; border absent.

Remarks.—Though the librigenae of Colpocory-
phoides trapezoidalis are unknown, the facial suture
seems gonathoparian. This is suggested by the
cranidium illustrated in Fib. 122-1, in which the
course of the posterior branches is closely com-
parable to that seen in a specimen of Calymene
planicurvata figured by SHIRLEY (1936, pl. 30,
fig. 6).

Holotype.—No. 4136.
Occurrerice.—UPPER TREMADOCIAN: J.Hum-7 (A9); 5 crani-

dia.—J.Tum-8 (15); 6 cranidia, 5 pygidia.--S.Vic-19
(N60); 1 pygidium.—ARENIGIAN; S.Cap-1; 3 cranidia, I
pygidium.

Family HOMALONOTIDAE
Chapman, 1890

Genus CALYMENELLA Bergeron, 1890
CALYMENELLA? ZAPLENSIS Harrington &

Leanza, n. sp.
Figure 122, 7-8

Description.—Pygidium of medium size, rather
strongly convex, subelliptical in outline, without
differentiated border; axis long, tapering backward,
slightly raised above level of pleural regions, with
10 rings and short terminal segment rounded pos-
teriorly; pleural regions convex, with 4 anterior
ribs and smooth posterior areas; ribs well defined
by narrow pleural furrows springing from axial
furrows at mid-level of axial rings, very oblique
backward-outward, vanishing before reaching mar-
gin; surface of ribs with faint indications of inter-
pleural furrows oblique forward-outward in rela-
tion to each rib; entire surface of pygidium with
minute pits.

Remarks —The pygidia just described are closely
similar to that of Calymenella BERGERON, 1890, and
also bear some resemblance to that of Eohomalonotus

REED, 1918. PRANTL & PAIBYL (1948, p. 2) have
regarded Calymenella as a subgenus of Eohomalono-

tus, but this interpretation is taxonomically ques-
tionable. Moreover, it is evident that if Ca/ymenella

and Eohomalonotus are to be regarded as subgen-
era of a single genus, the name of the genus should
be Calymenella BERGERON, 1890, not Eohomalono-

tus REED, 1918. The type species of Calymenella,

C. boisseli BERGERON (1890, p. 368, pl. 4, fig. 7),

has an axis with 10 rings and the terminal seg-
ment rounded posteriorly, the pleural regions bear-
ing 7 curved segments, which, judging by BERG-
ERON'S illustration, seem to be true ribs defined
by deep pleural furrows and crossed by fainter
intcrpleural grooves. Eohomalonotus, on the other

hand, has only 6 to 8 axial rings (Reed, 1918a, p.
321) and SALTER's (1865, pl. 10, fig. 17; pl. 13,
fig. 9) illustrations of the type species, Asaphus
brongniarti DESLONGCHAMPS, seem to indicate that
the pleural segments are true pleurae defined by
interpleural furrows springing from the axial fur-
rows at the junction of 2 axial rings. The Argen-
tine specimens, therefore, seem closer to Calymenella
than to Eohomalonotus, but they differ from the
pygidia of both C. boisseli and C. bayani (TROME-
LIN & LEBESCONTE) in having the posterior half of
the pleural regions smooth and in the shorter
pleural furrows which vanish outward before reach-
ing the pygidial margin. A single pygidium from
Isaipata, Bolivia, described and illustrated by
KOBAYASHI (1937a, p. 490, pl. 3, fig. 16) as
Homalonotus (Brongniartella?) bistrami HOEK,
differs from that of Calymenella? zaplensis in hav-
ing completely smooth pleural regions. The Bolivian
pygidium, however, can hardly be regarded as be-
longing to Brongniartella REED, since this genus,
as defined by the type species Homalonotus bistd-
catus (SALTER) (1865, pl. 10, fig. 3-10), has 8 to 9
well-marked ribs, a postaxial ridge, and a differ-
entiated border.

Types.—Holotype, no. 4520; paratype, no. 4520a.
Occurrence.—CMIADOCIAN. J.Cap-3; 3 pygidia.

INCERTAE SEDIS

Genus BRACKEBUSCHIA Harrington &
Leanza, n. gen.

Diagnosis.—Cranidium small, slightly
longer than wide. Glabella long, moderately
convex, raised above level of fixigenae, de-
fined by deep axial furrows, parallel-sided,
rounded-subtruncate anteriorly, with 4 pairs
of faint lateral furrows oblique backward-
inward. Occipital ring of moderate width.
Frontal area narrow, depressed, without
differentiated anterior border; anterior mar-
gin curved forward. Eyes large, moderately
near glabella, slightly posterior; palpebral
lobes elongated. Anterior branches of facial
suture slightly divergent in front of eyes.
Associated pygidium small, semielliptical in
outline; axis tapering backward, strongly
raised above level of pleural regions, with 4
strongly marked rings and small triangular
terminal segment; pleural regions with very
faint indications of 2 to 3 ribs; border ab-
sent.

Type species. — Brackebuschia acheila
HARRINGTON & LEANZA, R. sp.

Remarks.—Brackebuschia is not unlike
certain genera of Dolichometopidae, par-
ticularly Am photon LORENTZ. The crani-
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dium is remarkable similar to that of the
type species of Am photon, A. deois (W AL-

coTT) (LoREwrz, 1906, p. 87, pl. 5, fig. 1-5;
WALCOTT, 1916, p. 365, pl. 54, fig. 1; KOBAY-

ASHI, 1935, p. 13, pl. 22, fig. 12; RESSER SC

ENDO, 1937, p. 205, pl. 38, fig. 1-4) but un-
due stress should not be placed on this mor-
phological similarity between the Argentine

FIG. 124. Lower Tremadocian, Upper Tremadocian and Arenigian Trilobita Incertae Sedis from Salta,
Jujuy and La Rioja.

la-d. Brackebuschia ached° HARRINGTON & LEANZA,

n. gen., n. sp., from the Lower Tremadocian
(Kainella meridionalis zone) of Salta [loc. S.
Vic-9 (I22)].-la, Cranidium (paratype, no.
4521), X7.8.-lb. Cranidium (holotype,
no. 4526), X9. /c, Pygidium (paratype,
no. 4526a), X 8.2.-1d, Pygidium (no.
4521), X8.8.

2. Bodenbenderia longifrons HARRINGTON & LEANZA,

n. gen., n. sp., from the Lower Tremadocian
(Parabolina argentina zone) of Jujuy [loc. J.
Yav-2 (L2) ], holotype (no. 3657), X8.8.

3a-e. Nannopeltis modesta (HARRINGTON), from
the Upper Tremadocian and Arenigian of Salta
and Jujuy.-3a, Cranidium (no. 543), Up-
per Tremadocian (Notopeltis orthometopa
zone), loc. J.Tum-2, X6.3, -3b, Cranidium
(no. 1672), Upper Tremadocian (Notopeltis

orthometopa zone), loc. J.Ti1-22 (G10), X10.
Cranidium (no. 4137a), Arenigian

(Kayseraspis asaphelloides zone), loc. S.Cap-1.
X6.6.-3d, Cranidium (no. 4164), plasti-
cine squeeze, Arenigian (Kayseraspis asaphel-
loides zone), loc. S.Cap-I, X 10.-3e, Crani-
dium (holotype, no. 4137), Arenigian (Kay-
seraspis asaphelloides zone), loc. S.Cap-1,
X 5.6.

4a,b. Sphaerocare globifrons HARRINGTON & LEANZA,

n. gen., n. sp., from the Lower Tremadocian
(Parabolina argentina zone).-4a, Holotype
(no. 3882), loc. S.Vic-17 (VP5), X6.6.
4b, Specimen (no. 2476), loc. LR-1, X7.

5. Deltacare prosops HARRINGTON & LEANZA, n. gen.,
n. sp., from the Lower Tremadocian (Para-
bolina argentina zone) of Salta [loc. S.Vic-17
(VP5)], holotype (no. 3878), X11.1.
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Tremadocian genus and the Asiatic Middle
Cambrian dolichometopid.

BRACKEBUSCHIA ACHEILA Harrington &

Leanza, n.. sp.

Figure 123, la-d

Description.—Glabella long, moderately convex,

raised above level of fixigenae, well defined by

deep parallel axial furrows, rounded-subtruncate

anteriorly, width about 0.6 of length, with 4 pairs

of very faint lateral furrows oblique backward-

inward; length and obliquity of furrows increas-

ing from front to back with successive pairs.
Occipital furrow narrow, deep, straight; occipital

ring moderately wide, narrowing laterally. Frontal
area about as wide as occipital ring, depressed,

without differentiated anterior border; anterior

margin uniformly curved forward. Palpebral areas

of fixigenae moderately narrow; posterior areas

short (exsag.), wide (tr.); posterior border narrow,

widening distally; border furrow deep, wide; pos-

terior margin slightly oblique backward-outward.

Eyes large, located relatively close to glabella and

somewhat nearer posterior than anterior margin.

Anterior branches of facial suture slightly diverging

in front of eyes; posterior branches sigmoidal.

Associated pygidium semielliptical in outline,

more than twice as wide as long; axis distinctly

raised above level of pleural regions, strongly

tapering backward, with 4 well-marked rings and

small triangular terminal segment almost reaching

margin; pleural regions convex, with faint indica-

tions of 2 to 3 narrow ribs; border not differ-

entiated; margin evenly rounded.

Type.—Holotypc, no. 4526; paratypes, nos. 4521, 4526a.

Occurrence.—LOWER TREMADOCIAN. S.Vic-9 (122); 9 crani-
dia, 5 pygidia.

Genus BODENBENDERIA Harrington &
Leanza, n. gen.

Diagnosis.—Cranidium small, slightly
wider than long. Glabella long, convex,
raised above level of fixigenae, parallel-
sided, rounded anteriorly, with 2 pairs of
lateral furrows oblique backward-inward,
anterior (2p) furrows very faint, preocci-
pital stronger. Occipital ring narrow,
straight. Preglabellar field narrow, de-
pressed; anterior border narrow, convex,
raised; anterior margin rounded-subacumi-
nate mesially. Eyes large, close to glabella,
posterior. Anterior branches of facial su-
ture subparallel in front of eyes, intramar-
ginal to mid-line.

Type species.—Bodenbenderia longifrons
HARRINGTON & LEANZA, n. sp.

Remarks.—Bodenbenderia is similar to
Brackebuschia but differs from it in having

only 2 pairs of lateral glabellar furrows,
the glabella being rounded in front, the
anterior border well-developed with an sub-
acuminate anterior margin, and smaller,
more posterior eyes. It can be compared
with Fuchouia RESSER & ENDO, and especial-
ly with F. manchuriensis (WALcoTT) (Ko-
BAYASHI, 1935, p. 136, pl. 22, fig. 11) and
F. quadrata RESSER & ENDO (1937, p. 227,
pl. 39, fig. 1-4), but differs from it in having
shorter and more swollen palpebral lobes
and in lacking eye ridges. Again, this mor-
phological resemblance to an Asiatic Mid-
dle Cambrian dolichometopid should be
taken "cum grano salis" and at least with
an open mind regarding possible phylo-
genetic implications.

BODENBENDERIA LONGIFRONS Harrington

& Leanza, n. sp.

Figure 123, 2

Description.—Glabella large, convex, parallel-

sided, width about 0.7 of length, semicircular

anteriorly, with 2 pairs of lateral furrows; anterior

(2p) furrows very short, barely visible, straight,

somewhat oblique backward-inward; preoccipital

furrows longer, deeper and very oblique. Occipital

ring narrow, straight mesially, slightly oblique

forward-outward laterally, well defined by deep

occipital furrow. Preglabellar field narrow, de-

pressed; anterior border as wide as field, convex,

raised; anterior margin roundcd-subacuminate

mesially. Palpcbral areas of fixigenae narrow; pos-

terior areas small, triangular; posterior border

narrow, defined by deep border furrow; posterior

margin straight, normal to axis. Eyes large, close

to glabella, posterior. Anterior branches of facial

suture parallel in front of eyes, intramarginal to

mid-line; posterior branches very short, oblique

backward-outward.

Holotype.—No. 3657.

Occurrence—LOwER TREMADOCIAN J.Yav -2 (L2); 1 crani-
dium.—LR-1; 9 cranidia.

Genus SPHAEROCARE Harrington &
Leanza, n. gen.

Diagnosis.—Cranidium small, length about
0.7 of width. Glabella slightly longer than
wide, very globose, almost hemispherical,
rounded anteriorly, with one pair of short
lateral furrows. Occipital ring narrow. Pre-
glabellar field narrow, depressed; anterior
border slightly wider than field, convex,
raised; anterior margin curved forward.
Eyes of medium size, located close to glab-
ella, posterior. Anterior branches of facial
suture divergent in front of eyes, intramar-
ginal for short stretch, marginal to mid-line.
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Type species.—Sphaerocare globifrons
HARRINGTON & LEANZA, D. Si).

Remarks.—The affinities of Sphaerocare
are difficult to establish, as the genus is
known only from cranidia of the type spe-
cies. The Argentine genus may be com-
pared with some Blountiidae and particu-
larly with those species of Blountia WAL-

COTT and Blountiella RESSER (1938, p. 63-
65, p. 12) having a short and very convex
glabella, but in these genera the eyes are
submedian and located relatively far from
the glabella. Sphaerocare bears a superficial
resemblance to Onchonotus RAYMOND, es-
pecially on account of the large and very
globose glabella, but differs from this genus
in the preglabellar features and in the course
of the anterior branches of the facial suture.
The general aspect of the Argentine crani-
dia, moreover, does not suggest any close
affinity with the Solenopleuridae.

SPHAEROCARE GLOBIFRONS Harrington
Leanza, n. sp.
Figure 123, 4a,b

Description.—Glabella strongly raised above level
of fixigenae, globose, nearly hemispherical, slightly
longer than wide, elliptical in outline, semicircular
anteriorly, with one pair of very posterior lateral
furrows oblique backward-inward: Owing to the
great convexity of the glabella the furrows are
scarcely visible when observed from above. Occi-
pital ring relatively narrow, slightly curved back-
ward, well defined by deep occipital furrow which
is straight mesially and oblique forward-outward
laterally. Preglabellar field narrow, depressed; an-
terior border narrow, convex, raised; anterior mar-
gin gently curved forward. Palpebral areas of
fixigenae relatively narrow; posterior areas short
(exsag.), wide (tr.); posterior border narrower than
occipital ring, widened distally; border furrow
deep; posterior margin straight, very slightly oblique
backward-outward. Eyes of medium size, located
relatively close to glabella and much nearer posterior
than anterior margin; palpebral lobes narrow, long,
somewhat raised. Anterior branches of facial suture
diverging in front of eyes, intramarginal for short
stretch, marginal to mid-line; posterior branches
short, sigmoidal.

Holotyre.—No. 3882
OCCürrenCe.—LOWER TREMADOCIAN. RL-1; 2 cranidia.—

S.Vic-17; 4 cranidia.

Genus NANNOPELTIS Harrington &
Leanza, n. gen.

Diagnosis.—Cranidium very small, wider
than long. Glabella large, raised above level
of fixigenae, well defined by deep axial fur-

rows, elongated, very slightly tapering for-
ward, rounded anteriorly, with 4 pairs of
lateral furrows, 4p and 3p furrows oblique
forward-inward, 2p furrows normal to axis,
preoccipital furrows longer, oblique back-
ward-inward. Occipital furrow disconnected
at middle; occipital ring narrow, bent back-
ward mesially. Preglabellar field slightly
wider than occipital ring, depressed, with
raised mesial ridge; anterior border narrow,
raised; anterior margin sharply acuminate.
Eyes large, located close to glabella, pos-
terior; palpebral lobes semicircular in out-
line, with narrow raised rim prolonged an-
teriorly into short eye ridge normal to axis.
Anterior branches of facial suture diverg-
ing in front of eyes, curved forward-inward
at border furrow, intramarginal to mid-line
meeting in acute ogive.

Type species.—Hysterolenus modestus
HARRINGTON, 1938.

Remarks. —The genus Nannopeltis,
known only from cranidia of the type spe-
cies, combines such peculiar and somewhat
contradictory features as to make it very
difficult to ascertain familial relationships.
The glabellar segmentation is not unlike
that of certain Ceratopygidae, notably Hy-
sterolenus MOBERG and Lopnorites TROEDS.

SON, but the intramarginal character of the
anterior branches of the facial suture, meet-
ing mesially in a well-marked ogive, pre-
cludes reference to this family. The suture,
as well as features of the whole frontal area,
suggests affinities with the Asaphidae, but
the shape and segmentation of the glabella
and especially the palpebral rim and eye
ridges clearly show that it cannot be as-
signed to this family. The ocular features
just mentioned are similar to those observed
in some Asaphiscidae, particularly Anomo-
carella WALCOTT and Manchuriella RESSER

& ENDO, but the other cephalic characters
are strikingly different from those of the
Asaphiscidae. In short, the writers cannot
offer any suggestions regarding the possible
relationships of this genus.

NANNOPELTIS MODESTA (Harrington), 1938

Figure 123, 3a-r

Hysterolenus modest"! HARRINGTON, 1938, p. 176, pl. 5, fig. 19.

Description.—Cranidium very small, moderately
convex. Glabella elongate, width about 0.75 of
length, slightly tapering forward, semicircular an-
teriorly, with 4 pairs of lateral furrows, anterior
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(4p) furrows faint, very oblique forward-inward,
reaching axial furrows, 3p furrows well marked,
less oblique forward-inward, separated from axial
furrows, 2p furrows similar to 3p but normal to
axis, preoccipital furrows stronger, longer, very
oblique backward-inward, slightly curved, reach-
ing axial furrows. Occipital furrow oblique for-
ward-outward laterally, obsolete mesially; occipital
ring narrow, strongly bent backward mesially.
Preglabellar field slightly wider than occipital ring,
depressed, with raised mesial ridge; anterior border
narrow, raised, widened at middle; anterior mar-
gin sharply acuminate. Palpebral areas of fixigenae
narrow; posterior areas short (exsag.), wide (tr.);
posterior border narrower than occipital ring, well
defined by narrow border furrow; posterior margin
straight, normal to axis. Eyes large, located close
to glabella and considerably nearer posterior than
anterior margin: palpebral lobes semicircular in
outline, with narrow raised rim continued anteriorly
into short raised eye ridges normal to axis. Anterior
branches of facial suture diverging in front of eyes,
curved forward-inward at border furrow, intra-
marginal to mid-line, meeting in pointed ogive;
posterior branches very oblique outward, sigmoidal.

Remarks.—In 1938 the senior author described
2 fragmentary cranidia from Cerro San Bernardo,
Salta, under the name Hysterolenus modestus HAR-

RINGTON (1938, p. 176, pl. 5, fig. 19). The cranidia
lacked the frontal area and palpebral lobes, and
their assignment to Hysterolenus was based on the
glabellar segmentation and especially on the pres-
ence of 3 pairs of lateral furrows in a fan-shaped
arrangement. However, on that occasion it was
already remarked that the characters of the pre-
occipital furrows did not agree with those of the
type species of Hysterolenus, H. tornquisti MOBERG

(1898, p. 318), described as being "langstrkkta
fOrdjuningar." The examination of some 15 well-
preserved cranidia in the new collections, pro-
ceeding from the type locality and elsewhere in
Salta and Jujuy, indicates that the species belongs
to a new genus which is not allied to any cera-
topygid.

Holotype.—No. 4137.

Occurren ce.—UPPER TREMADOC1AN. J.Ti1-22	 (G10); 2
cranidia.—J.Tum-2 (a); I cranidium.—AKENIGIAN: S.Cap-
1; 6 cranidia.—S.Cap.2 (9); 2 cranidia.—S.Cap-7 (HI);
1 cranidium.—S.Cap-9 (I-13); I cranidium.—S.Vic-19
(N65, U20); 4 cranidia.

Genus DELTACARE Harrington &
Leanza, n. gen.

Diagnosis.—Cranidium triangular in out-
line, wider than long. Glabella long, taper-

ing forward, rounded anteriorly, with 3
pairs of faint lateral furrows. Occipital ring
moderately wide. Preglabellar field narrow,
depressed; anterior border wider than field,
convex, raised, subtriangular; anterior mar-
gin acuminate. Fixigenae with wide tri-
angular posterior areas; genal angles round-
ed. Eyes small, far forward, moderately far
from glabella. Facial suture proparian; an-
terior branches convergent in front of eyes,
intramarginal to mid-line.

Type species.—Deltacare prosops HAR-

RINGTON & LEANZA, n. sp.
Remarks.—This very peculiar genus is

not similar to any known proparian trilo-
bite and probably belongs to a new fam-
ily. However, as it is known at present from
only 4 cranidia belonging to the type species,
it seems premature to propose a new fam-
ily for its reception.

DELTACARE PROSOPS Harrington & Leanza,
n. sp.

Figure 123, 5

Description.—Cranidium small, slightly convex,
triangular in outline, wider than long, length
about 0.7 of width. Glabella moderately convex,
raised above level of fixigenae, well defined by
deep axial furrows, tapering forward, rounded
anteriorly, width about 0.75 of length, with 3 pairs
of faint lateral furrows; anterior (3p) furrows
barely visible, short, straight, normal to axis;
median (2p) furrows longer, better marked, slightly
oblique backward-inward; preoccipital furrows
deeper and very oblique backward-inward. Occi-
pital furrow narrow, deep, slightly curved forward
mesially; occipital ring widened mcsially, with
minute mesial tubercle. Preglabellar field narrow,
depressed; anterior border wider than field, convex,
raised, subtriangular in outline; anterior margin
acuminate. Posterior areas of fixigenae large, sub-
triangular; posterior border very narrow adaxially,
widened abaxially, well defined by deep border
furrow; posterior margin straight, normal to axis;
genal angles rounded. Eyes small, located mod-
erately far from glabella and very far forward.
Facial suture proparian; anterior branches slightly
convergent in front of eyes, intramarginal to mid-
line; posterior branches slightly curved outward.

Holotype.—No. 3878.

Ocrurrenee.—LOWER TREMADOC1AN. S.ViC-17 (VP5); 4
cranidia.
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FOSSILS IDENTIFIED, ARRANGED BY LOCALITIES

Fossiliferous localities have been desig-
nated by code letters and numbers according
to provinces and departments. The combi-
nations of letters and numbers give, in an
abbreviated form, the name of the province
and of the department where the fossilifer-
ous locality is found, as well as the individ-
ual number of the locality. Each combina-
tion begins with a capital letter or letters
succeeded by a period mark. These letters
correspond to the initials of the name of the
province in which the locality is found
(C.=Catamarca province; J.=Jujuy prov-
ince; LR.=La Rioja province; S.=Salta
province; SJ.=San Juan province). In the
case of Salta and Jujuy, the initial of the
province is succeeded by a group of 3
letters and a dash. These represent the first
3 letters of the name of the administrative
department (i.e., "Cap-" stands for "Capital

department"; "Hum-" stands for "Huma-
huaca department"). The numbers succeed-
ing the dash represent individual localities
within each department. Letters, numbers,
or letters and numbers between parentheses
succeeding the locality number, represent
the original designation given to the locality
by the collector of the fossils. Examples:
"S.Vic.-19 (N54)" means "Salta province,
Santa Victoria department, locality no. 19.
Original designation of locality by collector
of fossils: N54." "S.Cer.-1(PG38)" stands
for "Salta province, Cerrillos department,
locality no. 1. Original designation of lo-
cality by collector of fossil: PG38."

Geographical position of localities is
graphically shown in the departmental maps
of Salta and Jujuy where the localities are
individualized according to the original
designation given by the collector of the
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Flo. 125. Index map of administrative departments of the provinces of Salta and Jujuy, northern Argentina.
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fossils. When the localities were not given
specific letter or number by the collector of
the fossils, the number plotted in the maps
corresponds to the number of the locality
succeeding the abbreviation of the depart-
mental name. Fig. 125 shows the depart-
mental division of Salta and Jujuy prov-
inces. The fossiliferous localities of northern
San Juan province are shown in a single
map.

JUJUY PROVINCE

Fie. 126. Fossiliferous localities in the San Antonio
department, Jujuy.

J.Ant-1. Eastern slope of Cerro Purma. Upper Tre-
madocian. Yellowish-gray limestones. P. SGROSSO,

Notopeltis orthometopa (HARRINGTON)
Basiliella carinata HARRINGTON

CAPITAL DEPARTMENT

J.Cap-1. Rio de Reyes, 1 km. upstream from the
Termas de Reyes Hotel. Lower Tremadocian.
Green shales. H. J. HARRINGTON, COIL

lujuyaspis keideli KOBAYASHI
J.Cap-2. Cerro Lozano, west of Estaci6n León.

Lower Tremadocian. Gray-black shales. N. FAR-
FAN, COIL

lumyaspis keuieli KOBAYASHI
Parabolinella argentinensis KOBAYASHI

J.Cap-3. Northern bank of Arroyo de los Tomates,
western slope of the Sierra de Zapla. Caradocian.
Light yellowish-brown sandstones. V. ANGELELLI,
COIL

Calytnenella? zaplensts HARRINGTON & LEANZA,
n. sp.

Asaphidae gen. et sp. indet.
J.Cap-4 (C6). Rio de las Capillas. Llanvirnian. Dark

gray limestones and sandy shales. J. J. ZUNINO
and E. MAUR!, COIL

Hoekas pis schlagintweitt HARRINGTON &
LEANZA

J.Cap-5. (C4). Rio de las Capillas. Llanvirnian.
Gray limestones and greenish shaly sandstones.
J. J. ZUNINO and E. MAORI, COIL

Hoekaspis schlagintweiti HARRINGTON bc

LEANZA

Fie. 127. Fossiliferous localities in the Capital department, Jujuy,
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?Parabasilicus sp. cf. P. aff. typically KOBAYASHI
J.Cap-6. (C10). Rio de las Capillas. Llanvirnian.

Dark gray limestones and sandstones. J. J. ZUNINO
and E. MAURI, C011.

Hoekas pis schlagintweiti HARRINGTON &
LEANZA

Asaphidae gen. et sp. indet.

Fic. 128. Fossiliferous localities in the Humahuaca
department, Jujuy.

J.Hum-1. Rio Iturbe (Quebrada de Humahuaca),
Azul Pampa region. Lower Tremadocian. G.
BODENBENDER, COIL
(a) Grayish-pink quartzitic sandstones.

Geragnostus (Micragnostus) hock; KOBAY-
ASHI

Kainella meridionalis KOBAYASHI
Shumardia erquensis KOBAYASHI
Angelina hyeronimi (KavsEa)

(b) Gray sandstones.
Kainella sp. cf. K. meridionalis KOBAYASHI
PsettdAainella lata KOBAYASHI

J.Hum-2. Cajas, near "El Aguilar" mine, 25 km.
west of Humahuaca. Lower Tremadocian. J.
LINARES, COB.

Lloydia (Leiostegium) douglasi HARRINGTON
J.Hum-3. (A4). Angosto Casayok on Rio Iturbc,

between km. 1312 and 1313. Lower Tremado-
cian. J. J. ZUNINO and E. MAURI, COIL
(a) Gray sandy limestones.

Parabolina argentina (KAYsER)
Angelina hyeronimi (KAYsER)

(b) Gray shaly sandstones.
Geragnostus sp.
Kainella conica KOBAYASHI
Kainella sp.
Parabolina argentina (KAYsER)
Angelina hyeronitni (KaysEa)

J.Hum-4. (A5). Rio Iturbe, between km. 1313 and
1314. Lower Tremadocian. Gray limestones. J. J •
ZuNixo and E. Maxim, coll.

Geragnostus sp.
Parabolina argentina (KAYsER)
Angelina hyeronimi (KAysER)
Asaphellus catamarcensis KOBAYASHI

J.Hum-5. (A7). Rio Iturbe, km. 1315. Lower Tre-
madocian. J. J. Zi.n.rixo and E. Maxim, coll.
(a) Greenish-yellow shales.

Pseudokainella pustul osa HARRINGTON 8,c

LEANZA, n. sp.
Parabolinella argents nensis KOBAYASHI
Parabolinella sp.
Parabolinopsis mariana HOEK

(b) Reddish-gray sandstones.
Angelina hyeronimi (KAYsER)
Asaphellzis catamarcensis KOBAYASHI

J.Hum-6. (A8). Rio Iturbe, Azul Pampa region
Upper Tremadocian. Greenish-gray shales. J. J.
ZUNINO and E. MAURI, COIL

Geragnostus sp.
Leiagnostus turgidulus HARRINGTON & LEANZA,

n. sp.
Apatokephalus serratus (BoEcx)
Shurnardta minutula HARRINGTON
Parabolinopsis rnariana HOEK
Parabolinella argentinensis KOBAYASHI
Triarthrus tetragonahs (HARRINGTON)
Asaphellus luityantes HARRINGTON

Ftc. 129. Fossiliferous localities in the San Pedro
department, Jujuy.
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J.Hum-7. (A9). Rio Iturbe, Azul Pampa region.
Upper Tremadocian. Greenish gray sandstones.
J. J. ZUNINO and E. MAORI, COIL

Geragnostus	 (Micragnostus)	 callaveilormis
HARRINGTON & LEANZA, n. sp.

Apatokephalus serratus (BoEcK)
Parabolino psis mariana HOEK

Parabolinella triarthroides HARRINGTON

Asaphellus catamarcensis KOBAYASHI

Colpocoryphoides trapezoidalis (HARRINGTON)

SAN PEDRO DEPARTMENT
J.Ped-1. Arroyo Garrapatal, eastern slope of Sierra

de Zapla. Llanvirnian. Dark gray limestones.
O. SCHLAG1NTWEIT, COIL

Hoekaspit schlagintweiti HARRINGTON &

LEANZA

FIG. 130. Fossiliferous localities in the Tdcara de-
partment, Jujuy.

J.Ti1-1. Quebrada de Huasamayo, Alfarcito region.
Upper Tremadocian. Dark gray and greenish-
gray-shales. J. KEIDEL and J. DANIEL, C011.

Pseudokainella keideli HARRINGTON

Triarthros tetragonal's (HARRINGTON)

Parabolinopsis nzariana  HOCK

Plicatolina scalpta HARRINGTON & LEANZA,

n. sp.
J.Ti1-2. Quebrada de Rupasca, Alfarcito region.

Upper Tremadocian. Gray and yellowish-gray
shales. J. KEIDEL and J. DANIEL, COIL

PSeUdOkaillella kCideli HARRINGTON

Parabolinella argentinensis KOBAYASHI

Triarthrus tetragonal's (HARRINGTON)

Parabolino psis mariana HOER

Acerocarina glaber (HAaaiNc -roN)
Pitt-at°lina scalpta HARRINGTON & LEANZA, n.

sp.
111aenopsis stenorhachis (HARRINGTON)

Same locality. Dark gray shales. J. POSSIEL, coll.
Gallagnostus bolivianus (Hon()
Pseudokainella keideli HARRINGTON

Parabolinella argentinensis KOBAYASHI

Trlarthrus tetragonalis (HARRINGTON)

Parabolino psis mariana HOER

Acerocarzna glaber (HARRINGTON)

J.Ti1-3. (A4). Quebrada de Rupasca, Alfarcito re-
gion. Lower Tremadocian. Gray limestones and
brownish-gray sandstones. J. J. ZUNINO and E.
MAURI, C011.

Kainella meridionalis KOBAYASHI

Parabolino psis mariana HOEK

Asaphellus catamarcensis KOBAYASHI

J.Ti1-4. (A6). Quebrada de Rupasca, Alfarcito re-
gion. Lower Tremadocian. Brownish-gray lime-
stones. J. J. ZUNINO and E. MAURI, COIL

Angelina hyeronimi (ICAYsER)
J.Ti1-5. (Cl). Quebrada Casa Colorada, Alfarcito

region. Lower Tremadocian. Greenish yellow
shales. J. J. ZUNINO and E. MAURI, C011.

Parabolina argentina (KAysza)
Olenidae gen. et sp. indet.

J.Ti1-6. (C2). Quebrada Casa Colorada, Alfarcito
region. Lower Tremadocian. Gray limestones.
J. J. ZUNINO and E. MAURI, C011.

Psetzdokainella lata (KoBAYAsin)
Parabolinopsis mariana HOEK

Asaphelltts catamarcensis KOBAYASHI

J.Ti1-7. (C3). Quebrada Casa Colorada, Alfarcito
region. Upper Tremadocian. Dark gray sandy
shales. J. J. ZUNINO and E. MAURI, COIL

Parabolino psis mariana HOER

Parabolinella argentinensis KOBAYASHI

Triarthrus tetragonalIS (HARRINGTON)

Acerocarina glaber (HAnnING-roN)
J.Ti1-8. (E2). Quebrada de San Gregorio, Alfarcito

region. Upper Tremadocian. Greenish-gray shales.
J. J. ZUNINO and E. MAORI, COIL

Geragnostus sp.
Parabolinella argentinensis KOBAYASHI

Parabolino psis rnariana HOCK

Triarthrus tetragonal's (HARRINGTON)

Asaphellus catarnarcensis KOBAYASHI

J.Ti1-9. (E3). Quebrada de San Gregorio, Alfarcito
region. Lower Tremadocian. Gray limestones.
J. J. ZUNINO and E. MAORI, C011.

Kainella meridionalis KOBAYASHI

Parabolino psis mariana HOER

Asaphellus? sp.
J.Ti1-10. (E4). Quebrada de San Gregorio, Alfarcito

region. Lower Tremadocian. Gray limestones.
J. J. ZUNINO and E. MAORI, COIL
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Kainella meridionalis KOBAYASHI

J.Ti1-11. (E5). Quebrada de San Gregorio, Alfarcito
region. Lower Tremadocian. Gray limestones.
J. J. ZUNINO and E. MAURI, COIL

Kainella meridionalis KOBAYASHI

J.Ti1-12. (E7). Quebrada de San Gregorio, Alfarcito
region. Lower Tremadocian. Gray limestones.
J. J. ZUNINO and E. MAURI, COIL

Parabolinopsis mariana HOEK

J.Ti1-13. (K1). Quebrada de Yacoraite, west of
Huacalera. Lower Tremadocian. Dark gray shales.
J. J. ZUNINO and E. MAURI, C011.

Geragnostus (Micragnostus) hoeki KOBAYASHI

Hapalopleura clavata HARRINGTON & LEANZA,

n. sp.
Shumardia erquensis KOBAYASHI

Kainella meridionalis KOBAYASHI

Kainella sp.
Pseudokainella iota (KosArmin)
Apatokephalus serratus (BoEaK)
Psetidohysterolenus infidus HARRINGTON &

LEANZA, fl Sp.

Parabolinella argentinensis KOBAYASHI

Parabolino psis mariana HOEK

Triarthrtes tetragonalis (HARRINGTON)

Asaphellus catamarcensis KOBAYASHI

J.Ti1-14. (G1). Quebrada Pocoy, upper Quebrada
Huichaira, west of Tilcara. Lower Tremadocian.
Reddish-gray sandstone. J. J. ZUNINO and E.
MAURI,

Angelina hyeronimi (KnysER)
j.Ti1-15. (G2). Quebrada Pocoy, upper Quebrada

Huichaira, west of Tilcara. Lower Tremadocian.
Gray sandy limestone. J. J. ZUNINO and E. MAURI,
coll.

Angelina hyeronimi (KficysER)
J.Ti1-16. (G3). Quebrada Pocoy, upper Quebrada

Huichaira, west of Tilcara. Lower Tremadocian.
Gray limestone. J. J. ZUNINO and E. MAURI, coil.

Kainella meridionalis KOBAYASHI

Angelina hyeronimi (KlAysER)
Asaphellus catamarcensis KOBAYASHI

J.Ti1-17. (G4). Quebrada Pocoy, upper Quebrada
Huichaira, west of Tilcara. Lower Tremadocian.
Greenish-gray shales and sandstones. J. J. ZUNINO

and E. MAURI, coll.
Geragnostus (Micragnostus) hoeki KOBAYASHI

Shumardia erquensis KOBAYASHI

Kainella meridionalis KOBAYASFII

Parabolinopsis mariana HOEK

Asaphellus catamarcensis KOBAYASHI

J.Ti1-18. (G5). Quebrada Pocoy, upper Quebrada
Huichaira, west of Tilcara. Lower Tremadocian.
Greenish-gray shaly sandstones. J. J. Zurinio and
E. MAURI, Coil.

Geragnostus (Micragnostus) hoeki KOBAYASHI

Shumardia erquensis KOBAYASHI

Pseudohysterolenus infidus HARRINGTON &

LEANZA, n. sp.
Kainella meridionalis KOBAYASHI

Parabolinopsis mariana HOEK

Asaphellus catamarcensis KOBAYASHI

J.Ti1-19. (G6). Quebrada Pocoy, upper Quebrada
Huichaira, west of Tilcara. Lower Tremadocian.
Gray limestones. J. J. ZuNixo and E. MAURI, C011.

Angelina hyeronimi (KAYsER)
Asaphellus catamarcensis KOBAYASHI

J.Ti1-20. (G8). Quebrada Pocoy, upper Quebracia
Huichaira, west of Tilcara. Lower Tremadocian.
Pink sandstones. J. J. ZuNiNo and E. MAURI, COIL

Asaphellus catamarcensis KOBAYASHI

J.Ti1-21. (G9). Quebrada Poem', upper Quebrada
Huichaira, west of Tilcara. Lower Tremadocian.
Violet-purple sandstones. J. J. ZUNINO and E.
MAURI, COIL

Asaphellus catamarcensis KOBAYASHI

J.T11-22. (G10). Quebrada Pocoy, upper Quebrad a
Huichaira, west of Tilcara. Upper Tremadocian.
Gray-black and greenish-gray shales. J. J. ZUNINO

and E. MAURI, Coll.

Apatokephalus serratus (BoEcK)
Orometopus pyrifrons HARRINGTON

Triarthrus recttfrons HARRINGTON

Notopeltis orthometopa (HARRINGTON)

Asaphellus sp.
Illaenopsis?
Nannopeltis modest° (HARRINGTON)

J.Ti1-23. (F2). Quebrada Agua Amarilla, lower
Quebrada Huichaira, west of Tilcara. Lower
Tremadocian. Gray limestones. J. J. ZUNINO and
E. MAURI, COIL

Angelina hyeronimi (KAysER)
J.Ti1-24. (F4). Quebrada Agua Amarilla, lower

Quebrada Huichaira, west of Tilcara. Lower Tre-
madocian. Gray limestones. J. J. ZuNiNo and E.
MAURI, ca.

Angelina hyeronimi (KAysER)
Asaphellus catamarcensis KOBAYASHI

J.Ti1-25. (F5 and F6). Quebrada Agua Amarilla,
lower Quebrada Huichaira, west of Tilcara. Lower
Tremadocian. Gray limestones. J. J. ZUNINO and
E. MAURI, COIL

Angelina hyeronimi (KAYsER)

TUMBAYA DEPARTMENT
J.Tum-1. Purmamarca. East side of Quebrada de

Humahuaca, 1 km. south of railway station.
Lower Tremadocian. Black-gray shales. J. KEIDEL,

J. J. ZUNINO, E. MAURI, and J. POSSIEL, COIL

Parabolinella argentinensis KOBAYASHI

fujuyaspis keideli KOBAYASHI

Angelina hyeronimi (KAysER)
J.Tum-2. Quebrada de Coquena, west of Purma-

marca. Upper Tremadocian. C. DE FERRARIIS,

coll.
(a) Gray to yellowish-gray shales.

Trinodus fujuyensis HARRINGTON

Orometo pus pyrifrons HARRINGTON

Apatokephalus serratus (BoEcK)
Shumardia minus:41a HARR1NGToN
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FIG. 131. Fossiliferous localities in the Tumbaya department, Jujuy.

Protopliomerops rossi HARRINGTON & LEANZA,

n. sp.
Pliomeroides deferrariisi (HARRINGTON)

Metapilekia bilirata HARRINGTON

Asaphellus jujuanus HARRINGTON

Asaphellus catamarcensis KOBAYASHI

Notopeltis orthometopa (HARRINGTON)

Barihello carinata HARRINGTON

Nannopeltis modesta (HARRINGTON)

(b) Lead-gray limestones.
Geragnostits (Micragnostus) callaveiformis

HARRINGTON & LEANZA, n. sp.
Orometopus pyrifrons HARRINGTON

Apatokephalus serratus (Botcx)
Shumardia minuttda HARRINGTON

Parabolinella triarthroides HARRINGTON

Triarthrus rectifrons HARRINGTON

Mekr1Ophry5 non na HARRINGTON

NO/Opellif OrthOMelOpa (HARRINGTON)

Basilic/la connota HARRINGTON

J.Tum-3. Quebrada de Chalala, west of Purma-

marca. Upper Tremadocian. Dark gray shales.

J. KEIDEL, COIL

Geragnostus sp.
Protopliomerops roui HARRINGTON 8c LEANzA,

n. sp.

Metapilekia bilirata HARRINGTON

Asaphellus catamarcensis KOBAYASHI

Asaphellus itrinamis HARRINGTON

J.Tum-4. (II). Quebrada de Purmamarca, west of

Purmamarca village. ?Lower Tremadocian. Gray

limestones. J. J. ZUNINO and E. MAORI, coll.
Asaphellus catamarcensis KOBAYASHI

J.Tum-5. (12). Quebrada de Purmamarca, west of

Purmamarca village. ?Lower Tremadocian. Gray

limestones. J. J. ZUNINO and E. MAORI, coll.

Protopliomerops sp.
Parabolinopsis mariana HOER

Asaphellus catamarcensis KOBAYASHI

J.TUM-6. (I3). Quebrada de Las Juntas. Upper
Tremadocian. Gray limestones. J. J. ZUNINO and

E. MAORI, C011.

Orometopus notatifrons HARRINGTON & LEANZA,

n. sp.
Pliomeroides deferrarfisi (HARRINGTON)

Asaphellus catamarcensis KostivAsH1

J.Tum-7. (14). Quebrada de Las Juntas. Upper
Tremadocian. Gray limestones. J. J. ZUNINO and

E. MAORI, COIL

Gnome/opus pyrifrons HARRINGTON

Pliomeroides deferrariisi (HARRINGTON)

Asaphellus catamarcensis KOBAYASHI
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J.Tum-8. (1 5). Quebrada de Las Juntas. Upper
Tremadocian. Gray sandy marls. J. J. ZUNINO

and E. MAORI, coll.
Geragnostus	 (Micragnostus)	 callaveiformis

HARRINGTON & LEANZA, n. sp.
Trznodus jujuyensis HARRINGTON
Orometopus pyrzfrons HARRINGTON
Apatokephaltis serratus (BoEcx)
Protophomerops rossi HARRINGTON & LEANZA,

n. sp.
Triarthrus rectifrons HARRINGTON
Asaphellus catamarcensis KOBAYASHI
Colpocoryphozdes trapezoidalis (HARRINGTON)

J.Tum-9. (16). Quebrada de Las Juntas Tremado-
cian. Dark gray shales. J. J. ZUNINO and E.
MAORI, COIL

Asaphellus catamarcensis KOBAYASHI

J.Tum-10. (17). Quebrada de Las Juntas Upper
Tremadocian. Dark gray shales and marls. J. J.
ZUNINO and E. MAORI, C011.

Geragnostus sp.
Orometopus pyrifrons HARRINGTON
Apatokephalus serratos (BoEcx.)
Protopliomerops rossi HARRINGTON & LEANZA,

n. sp.
Shumardut mmuttila HARRINGTON
Asaphellus catamarcensis KOBAYASHI
Notopeltis orthometopa (HARRINGTON)
Basiliclla carinata HARRINGTON

LTum-11. (1 8). Quebrada de Las Juntas. Upper
Tremadocian. Gray limestones. J. J. ZUNINO and
E. MAORI, COIL

Geragnostris sp.
Notopelus orthometopa (HARRINGTON)
Basilic/la carinata HARRINGTON

J.Tum-12. (19). Quebrada de Las Juntas. Upper
Tremadocian. Dark gray marls. J. J. Zuraxo and
E. MAORI, C011.

Geragnostus sp.
Notopeltis orthometopa (HARRINGTON)
Basiliclla carinata HARRINGTON

J.Tum-13.	 ). Upper Quebrada de Purmamarca.
Upper Tremadocian. Greenish shaly sandstones

and gray limestones. J. J. ZuruNo and E.
MAORI, coil.
Geragnostus sp.
Notopeltis orthometopa (HARRINGTON)
Basiliella carinata HARRINGTON

.J.Tutn-14. (J5). Upper Quebrada de Purmamarca.
Arenigian. Yellowish-green shales. J. J. ZUNINO
and E. MAORI, coll.

Megalaspidella kayseri KOBAYASHI
Thysanopyge argentina KAYSER

J.Tum-15. ( J6 ) . Upper Quebrad a de Purmamarca.
Llanvirnian. Dark gray limestones. J. J. ZUNINO
and E. MAORI, coil.

Hoekaspis schlagintweiti HARRINGTON & LE-
ANZA

J.Tum-16. (J7). Upper Quebrada de Purmamarca.

Arenigian. Gray sandstones and sandy limestones.
J. J. ZUNINO and E. MAORI, coil.

Thysanopyge argentina KAYSER
J.Tum-17 (J8). Upper Quebrada de Purmamarca.

Llanvirnian. Gray limestones. J. J. ZuNixo and
E. MAORI, COIL

Hoekaspis schlagintweiti HARRINGTON & LE-
ANZA

J.Tum-18. (Al to A5). Cangrejillos, south of
Salinas Grandes. Lower Tremadocian. P. PASCUAL,
G011.

(Al). Light yellowish-brown shales.
Geragnostus sp.
Parabolina argentina (KlAysEE)
Angelina hyeronimi (KAysER)

(A2). Light yellowish-brown sandy shales.
Geragnostus tilcuyensis (ICAysEE)
Parabolina argentina (K.AysER)

(A3). Light yellowish-gray sandy shales.
Geragnostus sp.
Parabolina argentina (KAYsEx)
Angelina hyeronimi (KAYsEE)
Asaphellus catamarcensis KOBAYASHI

(A4). Light greenish-gray shales.
Parabolina argentina (KAYsEE)
Angelina hyeronimi (KAysER)

(A5). Light greenish-gray shales.
Geragnostus sp.
Shumardia erquensis KOBAYASHI
Parabolina argentina (KAEsEE)
Angelina sp. cf. A. hyeronimi (KAysEE)

YAW DEPARTMENT

J.Yav-1. (156). Rio Saladillo. Lower Tremadocian.
Green sandstones. D. NESOSSI, coll.

Parabolina argentina (KAysER)
J.Yav-2. (CL7, CL15 and L2). North of Rinc6n de

Cajas. Lower Tremadocian. D. NESOSSI, coll.
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(CL7). Yellowish-green sandstones.
Parabolina argentina (KAysER)
Leiostegiidae indet.

(CL15). Greenish sandstones.
Parabolina argentina (KAysER)

(L2). Greenish-gray shales.
Machairagnostus tmettis HARRINGTON & LE-

ANZA, n. gen., n. sp.
Pseudokainella pustulosa HARRINGTON &

LEANZA, n. sp.
Onychopyge argentzna HARRINGTON & LE-

ANZA, n. sp.
Angelina hyeronimi (KAysER)
Bodenbenderia longifrons HARRINGTON &

LEANZA, n. gen., n. sp.
J.Yav.-3. (63). Trail between Abra Rota and Inti-

cancha. Lower Tremadocian. D. NESOSSI, coll.
(a) Gray sandstones.

Kainella conica KOBAYASHI

Parabolina argenfina (KAysER)
Angelina hyeronimi (KAysER)

(b) Gray limestones.
Geragnostus sp.
Angelina hyeronimi (KAysER)

J.Yav-4. (16). 8 km. west of Cerro Negro, Arerti-
gian. Bluish-gray shales. D. NESOSSI, coll.

Thysanopyge argentina KAYSER

SALTA PROVINCE

o
• 'Ks) 0 tor 0

FIG. 133. Fossiliferous localities in the Caldera de-
partment, Salta.

S.Cal-1. Rio Yacones. Arenigian. Dark
J. J. ZUNINO, COIL

Thysanopyge argentina KAYSER

S.Cal-2. Abra de los Sauces, along the road between
Salta and Jujuy. Lower Tremadocian. Yellowish
shales. F. VERVOORST, COIL

Geragnostus (Micragnostus) vilonii HARRING-

TON & LEANZA, n. sp.
Pseudokainella lata KOBAYASHI

Parabolino psis mariana HOER

S.Cal-3. (A3 and A8). Highway between Salta and
Jujuy. Lower Tremadocian. J. J. ZUNINO and E.
MAURI, COIL

(A3). Greenish-gray shaly sandstones.
Parabolinella argentinensis KOBAYASHI

fujuyaspis keideli KOBAYASHI

(A8). Yellowish-green shales.
Parabolinella argentinensis KOBAYASHI

Asaphellus catamarcensis KOBAYASHI

S.Cal-4. (A5). Road to La Caldera, km. 26-27.
Lower Tremadocian. Yellowish-brown quartzitic
sandstone. J. J. Zurrixo and E. MAURI, coll.

Kainella meridionalis KOBAYASHI

Parabolinopsis mariana HOEK

Asaphellus catamarcensis KOBAYASHI

S.Cal-5. (F1). Quebrada de Los Canchos. Lower
Tremadocian. Yellowish-green sandy shales. J. J.
ZUNINO and E. MAURI.

Geragnostus (Micragnostus) vilonii HARRINGTON

& LEANZA, n. sp.
Kainella meridionalis KOBAYASHI

Parabolinopsis mariana HOEK

Asaphellus catamarcensis KOBAYASHI

S.Cal-6. (Cl). Road to Finca San José, south of
Gallinato. Lower Tremadocian. Yellowish-green
shaly sandstones. J. J. ZUNINO and E. MAURI,

coll.
Parabolinella argenfinensis KOBAYASHI

lujuyaspis keideli KOBAYASHI

.Cal-7. (M4). Rio Potrero de Castillo (Yacones),
30 km. NW of Salta. Lower Tremadocian. Yel-
lowish-gray shales. J. J. ZUNINO, COIL

Parabolinella argentinensis KOBAYASHI

illitiyaspis keideli KOBAYASHI

.Cal-8. (F2 and F4). Potrero de Castillo. J. J.
ZUNINO and E. MAURI, COIL

(F2). ?Arenigian. Yellowish-green shaly sand-
stones.

Megalaspis pugiocauda HARRINGTON & LEANZA,

n. sp.
Megalaspidella kayseri KOBAYASHI

Niobides armatus HARRINGTON & LEANZA, n. sp.
(F4). Upper Tremadocian. Greenish-gray shaly

sandstones.
Geragnostus sp.
Orometopus pyrifrons HARRINGTON

Protoplionzerops rossi HARRINGTON & LEANZA,

n. sp.
Notopeltis orthometopa (HARRINGTON)

Basiliella carznata HARRINGTON

.Cal-9. (F5). Potrero de Castillo. Upper Tremado-
cian. Dark gray marls and shales. J. J. ZuNixo
and E. MAURI, COIL

Trinodus jujuyensis HARRINGTON

Orometopus pyrifrons HARRINGTON

Apatokephalus terra/us (BoEcR)
Protopliomerops rossi HARRINGTON & LEANZA,

n. sp.
Shumardia minutula HARRINGToil
Notopelfis orthometopa (HARRINGTON)
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S.Cal-10. (F6). Potrero de Castillo. Upper Tre-
madocian. Light gray limestones. J. J. ZUNINO

and E. MAORI, coil.

Notopeltis orthotnetopa (HARRING -roN)
S.Cal-11. (M1 and M2). Rio Potrero de Castillo

(Yacones), 30 km. NW of Salta. Arenigian. J. J.
ZUNINO and E. MAORI, coil.

(M1). Yellowish-brown sandstones.
Thysanopyge argentina KAYSER

(M2). Dark gray shales.
Thysanopyge argentina KAYSER

Ogygioca ris araiorhachis HAR_RINGTON & LE-

ANZA, n. sp.
S.Cal-12. (L1). Rio San Alejo, west of Gallinato.

Arenigian. Dark olive-green sandy shales. J. J.
ZUNINO and E. MAORI, COIL

Thysanopyge argentina KAYSER

Australopyge acanthura HARRINGTON & LEANZA,

n. sp.
Australopyge russoi HARRINGTON & LEANZA,

n. sp.
S.Cal-13. (G2). Quebrada de Santa Gertrudis (Gal-

linato). Llanvirnian. Dark gray limestones and
greenish shaly sandstones. J. J. ZuNitio and E.
MAORI, Coil.

HoeOs pis schlagint weiti HARRINGTON & LE-

ANZA

Parabasilicus sp. aff. P. typicalis KosAvnan
Synhornalanotus kobayashit HARRINGTON &

LEANZA, nom. nov.
S.Cal-14. (G3). Quebrada de Santa Gertrudis (Gal-

linato). Arenigian. Yellowish-green shales. J. J.
ZUNINO and E. MAORI, COIL

Thysanopyge argentina KAYSER

CAPITAL DEPARTMENT

Flo. 134. Fossiliferous localities in the Capital and
Cerrillos departments, Salta.

S.Cap-1. Western flank of Cerro San Bernardo.
Arenigian. Olive-green to yellowish-green shales.

A. ERICHSEN, J. PRENGUELLI, A. PLANELLAS, COIL

Shumardia tninutula HARRINGTON

Kayseras pis asaphellotdes HARRINGTON

Kayseraspis brackebuschi (KAYsER)
Megalas pis saltaensis (KAysER)
Thaysanopyge argentina KAYSER

Colpocoryphoides trapezoidalis (HARRINGTON)

Nan nopeltis modesta (HARRINGTON)

S.Cap-2. Quebrada de La Cruz. A. Pozzo, coll.
(1). Lower Tremadocian. Yellowish-brown

shales.
Parabolinella argentinensis KOBAYASHI

lutuyaspis keideli KOBAYASHI

(2 ). Lower Tremadocian. Yellowish-green shales.
luittyasins kezdelt KOBAYASHI

(3). Lower Tremadocian. Greenish-gray shales.
Parabolinella argentin ensis KOBAYASHI

Ittjuyaspis keideli KOBAYASHI

(4). Lower Tremadocian. Dark gray and green-
ish shales.

luittyaspis keideli KOBAYASHI

(5). ?Lower Tremadocian. Sandy shales, banded
light and dark gray.

Triarthrus tetragonalis (HARRINGToN)
(7). Tremadocian. Gray sandy limestones.

?Asaphellus catamarcensis KOBAYASHI

(8). Tremadocian. Dark gray shales.
Asaphellus sp.

(9). Arenigian. Dark gray shales.
Kayseraspis asaphelloides HAIUUNGTON

Kayseraspis brackebuschi (KAysER)
?Megalaspis saltaensis (KAysER)
Nannopeltis modesta (HARRINGTON)

S.Cap-3. (J1). El Cuarteadero, east of Cerro San
Bernardo. ?Arenigian. Yellowish-brown sand-
stones. J. J. ZUNINO and E. MAORI, COIL

Asaphidae indet.
S.Cap-4. (D3). Rio Mojotoro. Arenigian. Dark

olive-green shales. J. J. ZUNINO and E. MAORI,

COn.

Thysanopyge argentina KAYSER

S.Cap-5. (B4). Road to Gallinato. Arenigian. Yel-
lowish-green sandy shales. J. J. ZUNINO and E.
MAORI, COIL

Thysanopyge argentina KAY SEP.

S.Cap-6. (B5). Road to Gallinato. Arenigian. Yel-
lowish-green sandy shales. J. J. ZUNINO and E.
MAORI,

Thysanopyge argentina KAYSER

S.Cap-7. (H1). Cerro San Bernado. Arenigian.
Yellowish-green shales. J. J. ZUNINO and E.
MAORI, Coil.

Kayseraspis sp.
hfegalaspis saltaensis (KAYsER)
Thaysanopyge argentina KAYSER

Nannopeltis modesta (HARRINGTON)

S.Cap-8. (H2). Cerro San Bernardo. Arcnigian.
Yellowish-green shaly sandstones. J. J. ZUNINO

and E. MAORI, coll.
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Kayseras pis asaphelloides HARRINGTON

Thysanopyge argentina KAYSER

S.Cap-9. (H3). Cerro San Bernardo. Arenigian.
Yellowish-brown shaly sandstones. J. J. ZUNINO

and E. MAURI, coll.
Megalas pis saltaensis (KaysER)
Megalaspidella kayseri KOBAYASHI

Thysanopyge argentina KAYSER

Nannopeltis ntodesta (HARRINGTON)

S.Cap-10. (I1). South of El Portezuelo, Cerro San
Bernardo. Arenigian. Yellowish-brown micaceous
sandstone. J. J. ZUNINO and E. MAURI, coll.

Kayseras pis brackebuschi (KAYsER)
S.Cap-11. (12). South of El Portezuelo, Cerro San

Bernardo. Arenigian. Olive-green sandy shales.
J. J. ZUNINO, COIL

Thysanopyge argentina KAYSER

Thysanopyge clavijoi HARRINGTON & LEANZA,

n. sp.
S.Cap-12. (I3). West of the road to La Pedreda, be-

tween km. 3 and 4. Arenigian. Brownish-red
sandstones. J. J. ZUNINO and E. MAURI, coil.

Kayseraspis brackebuschi (K.AystR)
S.Cap-13. (I6). West of the road to San Agustin.

Upper Tremadocian. Yellowish-green shaly sand-
stones. J. J. ZUNINO and E. MAURI, COIL

Apatokephalus serratus (BoEcK)
Parabolinella triarthroides HARRINGTON

CERRILLOS DEPARTMENT
S.Cer-1. Quebrada de Pingiliyal. Lower Tremado-

cian. A. Pozzo, coll.
(a) Gray shales and sandy shales banded yel-

lowish green (PG1 to PG3).
Ittjuyaspis keideli KOBAYASHI

(b) Brownish-gray shales (PG26) and greenish-
yellow shales (PG27).

Parabolinella argentinensis KOBAYASHI

lujuyaspis keideli KOBAYASHI

(c) Brownish-green shales (PG30).
Geragnostus nesossii HARRINGTON & LEANZA,

n. sp.
Apatokephalus exiguus HARRINGTON & LE-

ANZA, n. sp.
(d) Dark grayish-brown sandy shales (PG35).

lujuyaspis keideli KOBAYASHI

(e) Yellowish-brown shales (PG36).
Apatokephalus exiguus HARRINGTON & LE-

ANZA, n. S.
Parabolinella argentinensis KOBAYASHI

Triarthrus shinetonensis RAW
Niobina taurina HARRINGTON & LEANZA, n.

Sp.
(() Gray and yellowish-brown shales (PG37).

Geragnostus (Micragnostus) mattrii HAR-

RINGTON & LEANZA, n. sp.
Geragnostus (Micragnostus) nesossii HAR-

RINGTON & LEANZA, n. sp.
Leiagnostus turgidulus HARRINGTON & LE-

ANZA, n. sp.

Apatokephalus exigutts HARRING-rox & LE-

ANZA, n. sp.
Parabolinella argentinensis KOBAYASHI

Triarthrus shinetonensis RAW

(g) Greenish-gray shales (PG38).
Geragnostus (Micragnostus) nesossii HAR-

RINGTON & LEANZA, n. sp.
Geragnostus (Micragnostus) maurii HAR-

RINGTON & LEANZA, n. sp.
Apatokephalus exiguus HARRINGTON & LE-

ANZA, n. sp.
Parabolinella argentinensis KOBAYASHI

Triarthrus shinetonensis RAW
luitlyaspis keideli KOBAYASHI

Maenopsis stenorhachis (HARRINGTON)

S.Cer-2. Quebrada de la Ovejeria. Lower Tremado-
cian. A. Pozzo, coll.
(a) Yellowish-brown shales (Sec. 1).

lizjuyaspis keidelz KOBAYASHI

(b) Yellowish-brown shales (Sec. 2).
Ittjuyaspis keideli KOBAYASHI

Parabolinella argentinensis KOBAYASHI

Parabolinella codatifrons HARRINGTON &

LEANZA, n. sp.
(c) Gray, greenish-gray and yellowish-green

shales (Secs. 3 to 5).
Ittjuyaspis keideli KOBAYASHI

IRUYA DEPARTMENT
S.Iru-1. "Iruya." Lower Tremadocian. Dark bluish-

gray limestones. J. JACKOWSKY, coll. (described by
E. KAYSER in 1897).

Ciceragnostus iruyensis (KAysER)
Angelina hyeronimi (KAYsER)
Bellella ulrichi (KAystR)

S.Iru-2. San Isidro. Lower Tremadocian. Dark gray
shales. E. VILONI, coll.

Machairagnostus !Indus HARRINGTON & LE-

ANZA, n. sp.
Parabolina argentina (KAysER)
Parabolinella sp.
Parabolinopsis? sp.

S.Iru-3. Cerro Colorado. Lower Tremadocian. Yel-
lowish-green shales. J. J. ZUNINO and E. Vitom,
coll.
Levels A and B.

Machairagnostus tments HARRINGTON & LE-

ANZA, n. sp.
Parabolina argentina (KAYsER)

Level C.
Machairagnostus molts HARRINGTON & LE-

ANZA, n. sp.
Geragnostus (Micragnostus) vilonii HARRING-

TON & LEANZA, n. sp.
Psettdoperonopsis zuninoi HARRINGTON & LE-

ANZA, n. sp.
Leiagnostus turgid:11ns HARRINGTON & LEANZA,

n. sp.
Parabolina kobayashii HARRINGTON & LEANZA,

n. sp.
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FIG. 135. Fossiliferous localities in the Iruya department, Salta.

Parabolinella argentinensis KOBAYASHI
Plicatoltna scalpta HARRINGTON & LEANZA, n. sp.
Parabolinella coelatifrons HARRINGTON & LE-

ANZA, n. sp.

S.Iru-4. Quebrada Colorada.
(a) Lower Tremadocian. Dark gray limestones.

J. KAMINSKY, COIL

Lloydia (Leiostegium) douglasi HARRINGTON

(b) Lower Tremadocian. Bluish-black shales.
J. KEIDEL, COIL

Kainella meridionalis KOBAYASHI
Parabolinopsis mariana HOEK
Asaphellus catamarcensis KOBAYASHI

(c) Upper Tremadocian. Light gray shales. J.
KEIDEL,

Protopliomerops rossi HARRINGTON & LE-
ANZA, n. sp.

Asaphellus ittittantts HARRINGTON

S.Iru-5. (3, 49, 51, 52, 54, 58). Rio San Pedro o
Nazareno. Lower Tremadocian. E. VILONI, COIL

(3) Dark gray limestones.
Pseudokainella tata (KosAYAsiii)

(49) Dark gray shales.
Parabolinopsis? sp.

(51) Dark gray shales.
Parabolinella argentinensis KOBAYASHI

Angelina kaysni HARRINGTON & LEANZA,
n. sp.

(52) Dark gray shales.
Hapalopleura clacata HARRINGTON & LEANZA,

n. sp.

Kainella meridionalis RoBAYAsin
Parabolinella argentin ens:: KOBAYASHI
Angelina kayseri HARRINGTON & LEANZA, n.

sp.
(54) Dark gray shales.

Geragnostus (Itlicragnostus) neumanni HAR-
RINGTON & LEANZA, n. sp.

Gallagnostus bolivianus (Hout.)
Acadagnostus argentin us HARRINGTON & LE-

ANZA, n. sp.
Hapalo pleura clayata HARRINGTON & LEANZA,

n. sp.

Koinella n2eridionalis KOBAYASHI
Parabolinella argentinensis KOBAYASHI
Angelina kaySCTI HARRINGTON & LEANZA, n.

sp.

Parabolinopsis mariana HOEK
Triarthrus tetragonalis (HARRINGTON)
Asaphellus catamarcensis KOBAYASHI

(58) Dark gray shales.
Hapalopleura clavala HARRINGTON & LEANZA,

n. sp.
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Kainella meridionalis KOBAYASHI

Psettdokainella lata (KoRAyAsm)
Paraholinella argentinensis KOBAYASHI

Angelina kayseri HARRINGTON & LEANZA,

n. sp.
Asaphellus catamarcensis KOBAYASHI

S.Iru-6. (C120). Tributary of Rio Pescado (Rio
Porongal). Arenigian. Dark gray shales. L.
CLAVIJO, coil.

Thysanopyge argentina KAYSER

ORAN DEPARTMENT

Gallagnostus bolivianus (Houe).
Hapalo pleura clavata HARRINGTON & LEANZA,

n. sp.
Psettdokainella pustulosa HARRINGTON & LE-

ANZA, n. sp.
Parabolina argentina (KAYsER)
Parabolinella argentinensis KOBAYASHI

Parabolinopsis mariana HOEK

S.Ora-6. Quebrada del Sarzo. Lower Tremadocian.
Dark gray shales. A. Russo, coll.

Parabolina argentina (KAysER)
Plicatohna scalpta HARRINGTON & LEANZA, n.

sp.
Parabolinella coelatifrons HARRiticrox & LE-

ANZA, n. sp.
S.Ora-7. Quebrada de Hondura Grande. Arenigian.

Dark greenish-gray fine-grained sandstone. A.
Russo, coll.

Thysanopyge argentina KAYSER

S.Ora-8. (70). Rio Quirusillar Grande. ?Lower
Tremadocian. Dark gray shales. P. PASCUAL, coll.

Hapalopleura sp.
S.Ora-9. (75 and 77). Rio Quirusillar Grande.

Lower Tremadocian. P. PASCUAL, coll.
(75). Dark gray shales.

Parabolinella argentinensis KOBAYASHI

Parabolinopsis mariana HOEK

(77). Gray limestones.
Pseudokainella lata (KoBAyAsifi)
Parabolinopsis mariana HOEK

ROSARIO DE LERMA DEPARTMENT
Flo. 136. Fossiliferous localities in the Orki depart-

ment, Salta.

S.Ora-1. Rio Santa Cruz. Lower Tremadocian. Dark
gray shales. A. Russo, coll.

Parabolina argentina (KAYsER)
Parabolinopsis mariana HOEK

S.Ora-2. Quebrada de La Escalera. Lower Tremado-
cian. Dark gray shales. A. Russo, coll.

Gallagnostus bolivianus (HoEx)
Pseudokainella pustulosa HARRINGTON &

ANZA, n. sp.
Parabolina argentina (KAysER)
Plicatolina scalpta HARRINGTON & LEANZA, n.

sp.
Parabolinella coelatifrons HARRINGTON &

ANZA, n. sp.
S.Ora-3. Quebrada de Parani. Lower Tremadocian.

Dark gray shales. A. Russo, coll.
Parabolinella argentinensis KOBAYASHI

Protopeltura meSeMbria HARRINGTON & LE-

ANZA, n. sp.
Triarthrus tetragonalis (HARRINGTON)

S.Ora-4. Rio Santa Ana. Lower Tremadocian. Dark
gray shales. A. Russo, coll.

Asaphellus catamarcensis KOBAYASHI

S.Ora-5. Rio Negrito. Lower Tremadocian. Dark
gray shales. A. Russo, coll.

.Ros- i. (1, Departmental map). Angosto de
Parcha, upper Quebrada de Incamayo. Lower
Tremadocian. Light yellowish-brown quartzitic
sandstones. J. KEIDEL, coll.

Kainella conica KOBAYASHI

Kainella meridionalis KOBAYASHI

Pseudokainella lata (KoRAYAsm)
Parabolino psis mariana HOEK

Asaphellus catamarcensis KOBAYASHI

Ros-2. (2, Departmental map). Pueblo Viejo,
headwater region of Quebrada del Toro. Lower
Tremadocian. Yellowish-gray coarse-grained
sandstones. J. KEIDEL, coll.

Lloydia (Leiostegiurn) douglasi HARRINGTON

Angelina hyeronimi (KAYsER)
Ros-3. (3, Departmental map). Cerro G6Igota.
Lower Tremadocian. Gray quartzitic sandstones.
J. KEIDEL, coil.

Kainella sp.
Lloydia (Leiostegium) douglasi HARRINGTON

Parabolinopsis mariana HOEK

Ros-4. (4, Departmental map). East of Morro
Negro, along trail between Saladillo and Parcha.
Lower Tremadocian. Cone-in-cone concretions
in gray shales. H. J. HARRINGTON and C. S.
PETERSEN, coil.

Triarthrus shinetonensis RAW
Ros-5. (5, Departmental map). Vega del Saladillo
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Fin. 137. Fossiliferous localities in the Rosario de Lerma department, Salta.
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headwater region of Quebrada de Carache, west-
ern slope of Alto del Trapaio.
(a) ?Upper Tremadocian. Black shales. J. Ki -

DEL, coll.
Piesioparabohna pro paria HARRINGTON &

LEANZA

(b) Upper Tremadocian. Dark bluish-gray lime-
stones. Concretions in dark gray shales. H. J.
HARRINGTON and C. S. PETERSEN, COIL

Trinodus? saltaensts HARRINGTON & LEANZA,

n. sp.
Orometo pus pyrifrons HARRINGTON

Apatokephalus serratus (BoEcx.)
Ceratopyge forficuloides HARRINGTON & LE-

ANZA, n. sp.
Protopliomerops rossi HARRINGTON & LF.ANZA,

n. sp.
Shurnardia minutula HARRINGTON

Acerocarina? sp.
Asaphellus catamarcensis KOBAYASHI

Notopeltis orthometopa (HARRINGTON)

Basiliella carit2ata HARRINGTON

S.Ros-6. (6, Departmental map). Headwater region
of Quebrada del Barreal, little NW of Sococha
gap. Upper Tremadocian. Armored "clay-ball"
in greenish shales. H. J. HARRINGTON, C011.

Dolerasaphus laevis HARRINGTON & LEANZA,

n. sp.
Triarthrus rectifrons (HARRINGTON)

S.Ros-7. (7, Departmental map). Arroyo del Potrero,
western bank. Arenigian. Greenish-gray sandy
shales. P. PASCUAL, coil.

Thysanopyge argentina KAYSER

S.Ros-8. (8, Departmental map). Western side of
Quebrada de Incamayo, between Sococha gap
and Parcha. This locality lies near point P22 of
the Incamayo map. Arenigian. Cone-in-cone con-
cretions in yellowish-gray shales. H. J. HARRING-

TON and C. S. PETERSEN, coil.

Hypermecas pis suerons HARRINGTON & LEANZA,

n. sp.
Kayseras pis sp.

S.Ros-9. (GI, G2 and G3, Departmental map).

Quebrada Grande, eastern tributary to La Que-
sera. Lower Tremadocian. P. PASCUAL, Coll.

(G1). Dark bluish-gray shales and sandy lime-
stones.
Lloydia (Leiostegium) douglasi HARRINGTON

Angelina hyeronimi (KAYsER)
(G2). Light blue limestone

Angelina hyeronimi (KAYsER)
(G3). Gray limestone

Lloydia (Leiostegiurn) douglasi HARRINGTON

S.Ros-10. (C6, Departmental map). Guayoc Chico,
eastern tributary to La Quesera. Lower Tremado-
cian. Dark bluish-gray shales. P. PAscuAL, coll.

Parabolina argentina (KAysER)
S.Ros-11. (Q1, Departmental map). Angosto de La

Quesera. Lower Tremadocian. Light yellowish-
brown sandy limestone. P. PAscuAE, coll.

Kainella meridionalis KOBAYASHI

Pseudodainella iota (KoBAyAsH2)
Parabolino psis mariana HOER

Asaphellus catarnarcensis KOBAYASHI

S.Ros-12. (M2 to M5 and P10 to P19, Incamayo
map). Headwater region of Quebrada de Lampa-
zar. P. PASCUAL, coll.
(M2) Lower Tremadocian. Greenish-gray shales.

Lultryaspis keideli KOBAYASHI

(M3) Lower Tremadocian. Yellowish-green
shales.

Haplopleura longicornis HARRINGTON & LE-

ANZA, n. sp.
Parabolinella sp.
Triarthrtts tetragonalis (HARRINGTON)

Illaenopsrs stenorhachrs (HARRINGTON)

Niobina taurrna HARRINGTON & LEANZA, n.
sp.

(M4) Lower Tremadocian. Yellowish-green
shales.

Parabolinella argentin ensis KOBAYASHI

Protopeltura mesembria HARRINGTON & LE-

ANZA, R. sp.
Triarthrus tetragonalts (HARRINGTON)

Niobina burina HARRINGTON & LEANZA, n.
sp.

(M5) Lower Tremadocian. Gray shales.
Dichelepyge pascuali HARRINGTON & LEANZA

Parabolinella argentinensis KOBAYASHI

Niobina taurina HARRINGTON & LEANZA, n.
sp.

(P10) Lower Tremadocian. Greenish-gray shales.
Kainella meridionalis KOBAYASHI

PseudAainella Iota (KosAyAsm)
Parabolinopsis mariana  HOER

Parabolinella argentinensis KOBAYASHI

Asaphelltrs catamarcensis KOBAYASHI

(P12) Lower Tremadocian. Yellowish-brown
shales.

Parabolinella sp.
Ceratopyge for ficuloides HARRINGTON & LE-

ANZA, n. sp.
(P13) Lower Tremadocian. Greenish shales.

Drchelepyge pascuali HARRINGTON & LEANZA

Illaenopsis stenorhachis (HARRINGTON)

(P14) Lower Tremadocian. Greenish shales.
Geragnostus nesossii HARRINGTON & LEANZA,

n. sp.
Geragnostus (Micragnostus) neumanni HAR-

RINGTON & LEANZA, n. sp.
Parabolinella argentinensis KOBAYASHI

Triarthrus sp.
Asaphellus catarnarcensis KOBAYASHI

(P15) Lower Tremadocian. Greenish shales.
Asaphidae indet.
Dolerasaphus? sp.

(P17) Lower Tremadocian. Light gray shales.
Triarthrus tetragonalrs (HARRINGTON)

Asaphellus catamarcensis KOBAYASHI
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(P18) Upper Tremadocian. Greenish shales.
Saltasprs sternmannz (JimmyAmu)
Asaphellus catamarcensis KOBAYASHI

(P19) Arenigian. Greenish shales.
Triarthrus parchaensis HARRINGTON & LE-

ANZA, n. sp.
S.Ros-11. (N10 and N11, Incamayo map). Water

divide between Quebrada del Guayco Hondo and
Quebrada de Devendeus. Lower Tremadocian.
P. PASCUAL, coll.
(N10) Yellowish-green shales.

Parabolinella argentinensis KOBAYASHI

Parabolina kobayashii HARRINGTON & LE-

ANZA, n. sp.
luruyaspis keideli KOBAYASHI

(N11). Brownish-gray calcareous sandstones.
Kainella meridionalis KOBAYASHI

Asaphellus catamarcensis KOBAYASHI

S.Ros-14. (N15 to N21, Incamayo map). Quebrada
del Guayco Hondo. Arenigian. P. PASCUAL, coll.
(N15). Dark greenish-gray shales.

Triarthrus sp.
(N16). Yellowish-green shales.

Triarthrus parchaensis HARRINGTON & LE-

ANZA, 11. sp.
Kayseras pis asaphelloides HARRINGTON

(N17). Greenish-gray shales.
Triarthrus parchaensis HARRINGTON & LE-

ANZA, 11. sp.
Hypertnecaspis inertnis HARRINGTON & LE-

ANZA, II. sp.
(NI8, N20 and N21). Greenish-gray shales.

Triarthrus parchaensis HARRINGTON & LE-

ANZA, II. sp.
(N19). Dark greenish-gray shales.

Triarthrus parchaensis HARRINGTON & LE-

ANZA, n. sp.
Kayseraspis brackebuschi (KAYsER)

S.Ros-15. (N23, N27 to N29, Incamayo map).
Quebrada de La Salamanca. Arenigian. P. PAS-

CUAL, coll.
(N23). Greenish sandy shales.

Triarthrus parchaensis HARRINGTON & LE-

ANZA, n. sp.
(N27 and N28). Gray shales.

Triarthrus parchaensis HARRINGTON & LE-
ANZA, n. sp.

(N29). Greenish-gray shales.
Raphiophorris? /amasi HARRINGTON & LE-

ANZA, 11. sp.
Trzart bras parchaensis HARRINGTON & LE-

ANZA, n. sp.
S.Ros-I6. (P20 to P24, Incamayo map). Western

side of Quebrada de Incamayo. Arenigian. P.
PASCUAL, coll.
(P20). Greenish-gray shales.

Triarthrtrs parchaensis HARRINGTON & LE-

ANZA, n. sp.
Hyperrnecaspis inermis HARRINGTON & LE-

ANZA, n. sp.

Thysanopyge argentina KAYSER

(P21). Greenish-gray shales.
Hypermecaspzs inerrnis HARRINGTON & LE-

ANZA, n. sp.
(P22). Greenish-gray shales.

Hypermecaspis inertms HARRINGTON & LE-

ANZA, II. Sp.

Thysanopyge argentina KAYSER

(P23). Greenish-gray shales.
Triarthrus sp.

(P24). Greenish-gray shales with lenticular cone-
in-cone layers.

Triarthrus parchaensis HARRINGTON & LE-

ANZA, 11. Sp.

Hypertnecaspis inermis HARRINGTON & LE-

ANZA, Ii. Sp.

Kayseraspis brackebuschi (KroisER)
Thysanopyge argentina KAYSER

S.Ros-17. (152, Incamayo map). Quebrada de In-
camayo, 2 km. S. of Parcha. Arenigian. Dark
gray shales. P. PASCUAL, C011.

Triarthrus parchaensis HARRINGTON & LE-

ANZA, R. sp.
S.Ros-18. (P27a to P37, Incamayo map). Quebrada

del Barranco. Arenigian. P. PASCUAL, coll.
(P27a and P29). Light gray shales.

Triarthrus parchaensis HARRINGTON & LEANZA,

n. sp.
(P29a and P34a). Dark gray shales.

Triarthrus parchaensis HARRINGTON & LEANZA,

n. sp.
Thysanopyge argentina KAYSER

(P30, P33 and P37). Dark gray shales.
Triarthrus parchaensis HARRINGTON & LEANZA,

n. sp.
(P30a). Dark gray shales.

Hypermecaspis armata HARRINGTON & LEANZA,

n. sp.
Triarthrus parchaensis HARRINGTON & LEANZA,

n. sp.
(P31). Dark gray shales.

Triarthrus parchaensis HARRINGTON & LEANZA,

n. sp.
Megalaspis saltaensis (KAysER)

Ogygiocaris araiorhachis HARRINGTON & LE-

ANZA, n. sp.
Thysanopyge argentina KAYSER

(P32a). Dark gray shales.
Araio pleura reticulata HARRINGTON ex LEANZA,

n. sp.
Triarthrrrs parchaensis HARRINGTON & LEANZA,

n. sp.
(P33). Dark gray shales.

Triarthrus parchaensis HARRINGTON & LEANZA,

n. sp.
Ogygiocaris araiorhachis HARPING -ram & LE-

ANZA, fl. sp.
Kayseras pis brackebuschi (KAYsER)

(P34). Dark gray shales.
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FIG. 138. Fossiliferous localities in the region of the Qucbrada de Incamayo, Rosario de Lerma department,
Salta.
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Triarthrus parchaensis HARRINGTON & LEANZA,
n. sp.

Hypermecaspis inermis HARRINGTON & LE-

ANZA, 11. sp.

Kayseraspis sp.

(P35). Dark gray shales.
Triarthrus parchaensis HARRINGTON & LEANZA,

n. sp.
Afegalaspidella kayseri KOBAYASHI
Thysanopyge argentina KAYSER

(P36). Dark gray shales.
Triarthrus parchaensis HARRINGTON 84 LEANZA,

n. sp.

Hypermecaspis inermis HARRINGTON 8c LE-

ANZA, n. sp.
Kayseras pis sp.

S.Res-19. (I, Incamayo map). Western side of
Quebrada de Incamayo, north of Incahuasi. Dark
gray shales. Arenigian. P. PASCUAL, COIL

Ogygiocaris araiorhachis HARRINGTON & LE-
ANZA, fl Si).

S.Ros-20. (G. Incamayo map). Eastern flank of
Cerro G61gota, 1.5 km. NW of Incahuasi. Lower

Tremadocian. Dark gray shales. P. PAscuAL, coll.

Geragnostus (Aficragnostus) neumanni HAR-
RINGTON & LEANZA, n. sp.

Triarthrus tetragonalis (HARRINGTON)

SANTA VICTORIA DEPARTMENT

S.Vic-I. Quebrada Colorada de Fundici6n. J. J.
ZUNINO and C. D. NEUMANN, coll.
(A). Lower Tremadocian. Dark gray shales.

Parabolina argentina (KAYsER)
(B). Lower Tremadocian. Purple shales.

Parabolina argentina (KAysER)
Angelina hyeronimi (KAYsER)

(C.) Lower Tremadocian. Dark gray shales.
Parabolina argentina (KAysER)
Belie/la tilrichi (KAysER)

(D). Lower Tremadocian. Dark gray shales.
Pseudoperonopsis zuninoi HARRINGTON & LE-

ANZA, n. sp.
Parabolina argentina (KAYsER)
Beltella ulrichi (KAYsER)
Parabolinella sp.

(E). Lower Tremadocian. Dark gray shales.
Beliella	 (KAysER)

(F). Lower Tremadocian. Dark greenish-gray
shales.

FIG. 139. Fossiliferous localities in the Santa Victoria department, Salta.
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Geragnostus (Micragnostus) vilonii HARRING-

TON & LEANZA, n. sp.
Gallagnostus boliviantts (HoER)
Parabolina argentina (KAYsER)
Beltella tdricht (KAYsER)

(G and H). Lower Tremadocian. Dark greenish-
gray shales.

Parabolina argentina (KAysER)
Belie/la zdrichi (KAysER)

(I). Lower Tremadocian. Dark gray shales.
Belie/la ulrichi (KAysER)
Angelina hyeronimi (KAYsER)

(J). Upper Tremadocian. Dark gray shales.
Parabolinella triarthrotdes HARRINGTON

Triarthrus rectifrons HARRINGTON

Asap/:el/us catamarcensis KOBAYASHI

Notopeltis orthometopa (HARRINGTON)

(K). Upper Tremadocian. Dark gray shales.
Parabolinella triarthroides HARRINGTON

Triarthrus rectifrons HARRINGTON

Notopeltis orthornetopa (HARRINGTON)

(L). Lower Tremadocian. Dark gray shales.
Parabolina argentina (KAysER)
Angelina hyeronimi (KAysER)

S.Vic-2. Acoite. Arenigian. Yellowish shales. D.
NESOSSI, COIL

Hypertnecaspis inermis HARRINGTON & LEANZA,

n. sp.
S.Vic-3. Trigo Huayco. Arenigian. Greenish shales.

D. NESOSSI, COIL

Thysanopyge argentina KAYSER

S.Vic-4. Rio Bocoyi. (upper Rio Iruya). Lower
Tremadocian. Dark gray manly shales. A. Russo,
coll.

Ciceragnostus iruyensis (KAYsER)
Harpides neogaeus HARRINGTON & LEANZA,

n. sp.
Austra/oharpes depressus HARRINGTON & LE-

ANZA, n. sp.
Hapalo pleura clavata HARRINGTON & LEANZA,

n. sp.
Kainella meridionalis KOBAYASHI

Kainella cornea KOBAYASHI

Pseudokainella lata (KoRAYAsHt)
Apatokephalus serratus (BoEcR)
Onychopyge sp.
Parabolinella 5rgentinensis KOBAYASHI

Angelina kayseri HARRINGTON & LEANZA, n. sp.
Parabolinopsis mariana HOEK

Hypermecaspis infiecta HARRINGTON & LEANZA,

n. sp.
Asaphellus catamarcensis KOBAYASHI

S.Vic-5. (E111). Southern side of Quebrada Mecoy-
ita or Santa Rosa, along trail to Quebrada
Frutayoj. Tremadocian. Greenish-gray shaly sand-
stones. D. NESOSSI, COIL

Asaphellus catamarcensis KOBAYASHI

S.Vic-6. (H32). Trail along southern side of Rio
Santa Rosa, 1.5 km. W. of the Santa Victoria
granitic massif. Lower Tremadocian. Light

greenish-gray and ochre-brown shales. D. NESOSSI,

coll.
Parabolina argentina (KAYsER)

S.Vic-7. (MI6). Quebrada Grande, tributary of Rio
Meson. Lower Tremadocian. Dark gray shales.
D. NESOSSI, COIL

Parabolina argentina (KAysER)
S.Vic-8. (H16). Quebrada Grande, tributary of Rio

Meson. Lower Tremadocian. Dark gray shales.
D. NESOSSI, COIL

Parabolina argentina (KAysER)
Angelina hyeronimi (KAysER)

S.Vic-9. (122). Trail between Toldos and Cafiani,
headwater region of Quebrada Mes6n. Lower
Tremadocian. Greenish-gray sandy shales. D.
NESOSSI, C011.

Geragnostus sp.
Hapalo pleura clavata HARRINGTON & LEANZA,

n. sp.
Kainella meridionalis KOBAYASHI

Pseudokainella lata (K0RAyA5H1)
Apatokephalus serratus (BoEcR)
Parabolinopsis mariana HOEK

Asaphellus catamarcensis KOBAYLSHI

Brackebuschia acheila HARRINGTON & LEANZA,

n. sp.
S.Vic-10. (153). Trail between Toldos and Cafiani,

headwater region of Quebrada de la Soledad.
Upper Tremadocian. Greenish-gray shales. D.
NESOSSI, COIL

Notopeltis orthometopa (HARRINGTON)

S.Vic-11. (E24 and E72). Quebrada del Mes6n. D.
NESOSSI, C011.

(E24). Upper Tremadocian. Dark greenish-gray
shales.

Orometopus pyrifrons HARRINGTON

Basiliclla carinata HARRINGTON

(E72). Lower Tremadocian. Dark gray shales.
Parabolina argent: na (KAyscR)

S.Vic-12. (F9). Quebrada del Meson. Upper Tre-
madocian. D. NESOSSI, COIL

Apatokephalus serrattss (BoEcK)
Barihello carmata HARRINGTON

S.Vic-13. (R15). Quebrada Puestos, between Rio
Santa Victoria and Rio Santa Cruz. Upper Tre-
madocian. Green shales. D. NESOSSI, coll.

Notopeltis orthornetopa (HARRINGTON)

S.Vic-14. (L19). Rio de la Huerta. Upper Tremado-
clan. Dark gray shales. D. NESOSSI, COIL

Notopeltis orthornetopa (HARRINGToN)

S.Vic-15. (Z12 and Z15). Quebrada El Manzano,
tributary of Rio Santa Cruz. Tremadocian. D.
NESOSSI, COIL

(ZI2). Greenish-gray shales.
Parabolinella sp.
Asaphellus sp.

(Z15). Greenish-gray shaly sandstones.
Asaphellus catamarcensis KOBAYASHI

S.Vic-16. (188). 5 km. SE of Abra de Cafiani.
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Arenigian. Greenish-gray shaly sandstones. D.
NESOSSI, COIL

Thysanopyge argentina KAYSER
S.Vic-17. (VP5). Western tributary of Rio Tres

Lagunas. Lower Tremadocian. Dark gray sandy
shales. D. NESOSSI, C011.

Machairagnostus tmetus HARRINGTON & LE-
ANZA, n. S.

Geragnostus sp.
Leiagnostus? sp.
Kainella sp.
Onychopyge longisptna HARRINGTON & LEANZA,

n. sp.
Shumardia erguensis KOBAYASHI
Parabohna argentina (KAysER)
Sphaerocare globifrons HARRINGTON & LEANZA,

n. sp.
Deltacare prosops HARRINGTON & LEANZA, n. Sp.

S.Vic-18. (V02 to V06). Rio Tres Lagunas. Lower
Tremadocian. D. NESOSSI, coll.
(V02). Yellowish-green shales.

Machairagnostus !Incurs HARRINGTON & LE-
ANZA, n. sp.

Geragnostus (Micragnostus) vilonii HARRING-
TON & LEANZA, n. sp.

Onychopyge argenuna HARRINGTON & LEANZA,
n. sp.

Parabolina argentina (KAYsER)
Parabolinella sp.
Angelina hyeronimi (KAvsER)

(V03, V05). Yellowish and gray shales.
Parabolina argentina (KAysER)

(V06). Greenish-gray shales.
Geragnostus sp.

Angelina hyeroninzi (KAysER)

Plicatolina scalpta HARRINGTON & LEANZA, n.
sp.

S.Vic-I9. Rio Santa Victoria section. (The section
is marked with a bold line in the map. From east
to west it cuts across younger beds, but in the
following list the fossiliferous levels have been
arranged according to alphabetical and numerical
order, disregarding their true stratigraphic se-
quence.) D. NESOSSI, coll.
(A42). Lower Tremadocian. Dark gray marls.

Pseudokainella lass (KOBAYASHI)

(A47). Lower Tremadocian. Dark gray shales.
fujuyaspis kel deli  KOBAYASHI

(A48). Lower Tremadocian. Dark gray shales.
Gallagnostus bolivianus (HoEx)
lujuyaspis keideli KOBAYASHI
Parabolinella argentinensis KOBAYASHI

(A60). Lower Tremadocian. Dark gray shales.
Kainella meridionalis KOBAYASHI
Kainella sp.
Parabolinopsis nzariana HOEK
Angelina hyeronitni (KAysER)

(A62). Lower Tremadocian. Dark gray lime-
stones.

Parabohnopsis mariana HOEK
Asaphellus sp.

(A67). Lower Tremadocian. Dark gray sandy
shales.

Pseudokainella lata (KosAYAsm)
(A71). Lower Tremadocian. Dark gray shales.

Itetuyaspls kezdelt KOBAYASHI
(A91). Lower Tremadocian. Gray limestones and

shales.
Kainella meridionahs KOBAYASHI
Pseudokainella lata (KoRAYAsm)
Parabohnopsis mariana HOEK
Angelina hyeronimi (KAysER)
Asaphellus catamarcensis KOBAYASHI

(A94). Tremadocian. Greenish-gray shales.
Asaphellus catanzarcensis KOBAYASHI

(AI06). Upper Tremadocian. Dark gray shales.
Asaphellus catamarcensis Kosnynsitt
Notopeltzs orthometopa (HARRINGTON)

(MI, M2, M3). Arenigian. Greenish and grayish
shaly sandstones.

Thysanopyge argentina KAYSER
(M4). Arenigian. Dark gray shales.

Thysanopyge argentina KAYSER
Thysanopyge clavitoz HARRINGTON & LEANZA,

n. sp.
Ogygiocaris araiorhachis HARRINGTON & LE-

ANZA, n. sp.
(M5). Arenigian. Greenish-gray shaly sandstones.

Thysanopyge argentina KAYSER
Thysanopyge? latelimbata HARRINGTON & LE-

ANZA, fl Sp.

(M6). Arenigian. Dark gray shales.
Thysanopyge argentina KAYSER
Niobides arm atus HARRINGTON & LEANZA, n. sp.

(M7). Arenigian. Dark gray shales.
Niobides armatus HARRINGTON & LEANZA, n. sp.

(M8). Arenigian. Dark gray shales.
Ogygiocans araiorhachts HARRINGTON & LE-

ANZA, n. sp.
Niobides armatus HARRINGTON & LEANZA, n. sp.

(M9). Arenigian. Dark gray shales.
Thysanopyge argentina KAYSER

(Ni). Lower Tremadocian. Dark gray shales.
Parabolina argentina (KAyscR)

(N3, N4, N6, N7, N9, Nb, NI2, N13, N17.
N19, N22, N24, N36, N38, N43). Lower
Tremadocian. Dark gray shales.

lujoyaspis keideli KOBAYASHI

(N5, N8, N14, N15, N16, N18, N21, N23, N25,
N26, N27, N28, N29, N30, N31, N32, N33,
N34, N37, N39, N40, N41). Lower Trema-
docian. Dark gray shales.

Juitiyaspis keideli KoRAyAstil

Parabolinella argentinensis KOBAYASHI

(N11). Lower Tremadocian. Dark gray marls.
Geragnostus sp.

Kainella meridionalis KOBAYASHI

Pseudokainella lata (KoRAYAsm)
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Shumardia erquensis KOBAYASHI

Parabolino psis mariana HOEK

Parabolinella argentinensis KOBAYASHI

Asa pli 	catamarcensis KOBAYASHI

(N20). Lower Tremadocian. Dark gray shales.
Geragnostus sp.
Itzjuyaspis keideli KOBAYASHI

(N35). Lower Tremadocian. Dark gray shales.
Parabolinella argentinensis KOBAYASHI

(N42). Lower Tremadocian. Dark gray shales.
Itsjuyaspis heidelz KOBAYASHI

Parabolinella argentinensis KOBAYASHI

Angelina hyeronimi (KAysER)
(N45). Lower Tremadocian. Dark gray marls.

Kainella meridionalis KOBAYASHI

(N46, N47). Lower Tremadocian. Dark gray
shales and marls.

Parabolino psis mariana HOEK

Asaphellos catatnarcensis KOBAYASHI

(N48). Tremadocian. Gray marls.
Asap/is/lus catarnarcensis KOBAYASHI

(N49). Lower Tremadocian. Dark gray shales.
Geragnostus sp.
Psettdokainella lata (KoRAyAsm)
Proceratopyge incondita HARRINGTON & LEANZA,

n. sp.
Apatokephalus serratus (Botcx)
Parabolinopsis mariana HOEK

Asaphellos catamarcensis KoRAYAsm
(N50). Tremadocian. Gray limestones.

Asaphellus catamarcensis KOBAYASHI

(N51). Upper Tremadocian. Dark gray shales.
Apatokephalus terrains (Botcx)
Triarthrus recuirons HARRINGTON

Asaphellos catamarcensis KOBAYASHI

Notopeltis orthometopa (HARRINGTON)

Basihella carinata HARRINGTON

(N52). Upper Tremadocian. Dark gray lime-
stone.

Notopeltis orthornetopa (HARRINGTON)

Basiliclla carinata HARRINGTON

(N54). Upper Tremadocian. Dark gray marls.
Orornetopos pyrilrons HARRINGTON

Bariliella carmata HARRINGTON

(N55). Upper Tremadocian. Dark gray marls.
Basiliella carinata HARRINGTON

(N56). Upper Tremadocian. Dark gray marls.
Trinodus fuluyensis HARRINGTON

Orornetopus pyrifrons HARRINGTON

Ceratopyge forficuloides HARRINGTON & LEAN-

ZA, n. sp.
Protopliomerops rossi HARRINGTON St LEANZA,

n. sp.
Asaphellus catamarcensis KOBAYASHI

Notopeltis orthometopa (HARRINGTON)

Barihello carittata HARRINGTON

(N57). Upper Tremadocian. Dark gray marls.

Orometopus pyrilrons HARRINGTON

Apatokephalus serratus (BoEcx)

Asaphellus catamarcensis KOBAYASHI

Notopeltis orthotnetopa (HARRINGTON)

Basiliella cartnata HARRINGTON

(N58). Upper Tremadocian. Dark gray marls.
Notopeltis orthometopa (HARRINGTON)

Basiliella carinata HARRINGTON

(N59). Upper Tremadocian. Greenish-gray sandy
shales.

Protoplzomerops rossi HARRINGTON & LEANZA,

n. sp.
Asaphellus catamarcensis KOBAYASHI

Notopeltis orthometopa (HARRINGTON)

BasiLelia carinata HARRINGTON

(N60). Upper Tremadocian. Dark gray marls.
Agnostida indet.
Oronzeto pus pyrifrons HARRINGTON

Protopliomerops rossi HARRINGTON & LEANZA,

n. sp.
Colpocoryphoides trapezoidalis (HARRINGTON)

(N61). Upper Tremadocian. Dark gray marls.
Asaphellus catamarcensis KOBAYASHI

Basiliclla carinata HARRINGTON

Notopeltis orthometopa (HARRINGTON)
(N62). Upper Tremadocian. Dark greenish-gray

shales.
Parabolinella trzarthroides HARRINGTON

Asaphellus catatnarcensis KOBAYASHI

Notopeltis orthometopa (HARRINGTON)

Baszliella carinata HARRINGTON

(N63). Upper Tremadocian. Dark gray marls.
Asaphellus catamarcensis KOBAYASHI

Basiliella carinata HARRINGTON

(N64). Upper Tremadocian. Dark gray marls.
Orometopus pyrifrons HARRINGTON

Shumardia minutula HARRINGTON

Notopeltis orthometopa (HARRINGTON)

(65). Arenigian. Greenish-gray shales.
Trinodus sp.
Thysanopyge argentina KAYSER

Zezninaspis acominatus HARRINGTON & LEANZA,

n. sp.
Nannopeltis modesta (HARRINGTON)

(N66). Arenigian. Dark gray shales.
Thysanopyge argentitm KAYSER

Ogygiocaris araiorhachis HARRINGTON & LE-

ANZA, fl sp.
(N67). Arenigian. Greenish-gray shales.

Thysanopyge argentina KAYSER

(P3). Upper Tremadocian. Dark gray marls.
Protopliotnerops rossi HARRINGTON & LEANZA,

n. sp.
Trzarthrus rectifrons HARRINGTON

Asaphellus catamarcensis KOBAYASHI

Notopeltis orthometopa (HARRINGTON)

Basiliclla carinata HARRINGTON

(P5). Upper Tremadocian. Dark gray marls.
Orotnetopus pyrtfrons HARRINGTON

Protopliomerops rossi HARRINGTON & LEANZA,

n. sp.
Asaphellus catamarcensis KOBAYASHI
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Notopeltis orthornetopa (HARRINGTON)
!

(P8). Upper Tremadocian. Dark gray marls.
.;)

Orornetopus pyrdrons HARRINGTON

Protopliomerops rossi HARRINGTON & LEANZA,
(.:N4

n. sp. •
(P12). Upper Tremadocian. Dark gray marls.

Apatokephalus serratus (BoEcK)
Notopeltis orthometopa (HARRINGTON)

(P14). Upper Tremadocian. Dark gray marls.
Orometopus pyrifrons HARRINGTON

Protopliomerops ran.: HARRINGTON & LEANZA,

n. sp.
Notopelus orthometopa (HARRINGTON)

(P16). Upper Tremadocian. Dark gray marls.
Orometopus pyrifrons HARRINGTON

Apatokephalus serratus (BoEcx)
Ceratopyge forficuloides HARRINGTON & LEANZA,

n. sp.
ProtopIzornerops rossi HARRINGTON & LEANZA,

n. sp.
Asaphellus catamarcensis KOBAYASHI

Notopeltzs orthometopa (HARRINGTON)

Basiliella carmata HARRINGTON

(PI8). Upper Tremadocian. Dark gray marls.
Notopeltts orthometopa (HARRINGTON)

(P26). Upper Tremadocian. Dark gray shales.
Asaphellus catamarcensis KOBAYASHI

(P28). Upper Tremadocian. Greenish-gray shaly
sandstones.

Asaphellus catamarcensis KOBAYASHI

Notopeltis orthometopa (HARRINGTON)

(P35). Upper Tremadocian. Dark gray shales.
BariUeda carinata HARRINGrox

(P37). Lower Tremadocian. Dark gray marls.
Parabolinopsis mariana HOCK

(P42). Upper Tremadocian. Dark gray shales.
Asaphellus jujuanus HARRINGTON

(U11, U13). Arenigian. Dark gray shales.
Thysanopyge argentina KAYSER

(U19). Arenigian. Greenish-gray shaly sand-
stones.
Thysanopyge argentina KAYSER

Australopyge sp.
(U20). Arenigian. Greenish-gray shaly sandstones.

Thysanopyge argentina KAYSER

Nannopeltis modesta (HARRINGTON)

(W20). Arenigian. Greenish shales.
Thysanopyge argentina KAYSER

SAN JUAN PROVINCE
SJ-1. Headwater region of Quebrada de Las Plantas

(Los Celestitos), southwest of Guandacol. Cara-
docian. Dark gray limestones. G. FURQUE, COB.

Guandacolithus furquei HARRINGTON & LEANZA,

n. sp.
Encrinttrus sp.

laentts sp.
SJ-2. (33). Agua de Las Plantas, Quebrada Potreril-

co; d. Also

Leirras	 ‘\,

Dep. Jec ha I

SAN- JUAN
10	 „.

1-4 1-1

Flo. 140. Fossiliferous localities in northern San
Juan, south of Guandacol.

los. Caradocian. Lower grayish-black lime-
stones. G. FURQUE, C011.

Guandacohthus forquet HARRINGTON & LEANZA,

n. sp.
SJ-3. (35). Agua de Las Plantas, Quebrada Potreril-

los. Caradocian. Upper grayish-black lime-
stones. G. FURQUE, COB.

Guandacolithus turque:  HARRINGTON & LEANZA,

n. sp.
SJ-4. (32a). Junction of the Quebrada de La Corri-

dita with Rio Gualcamayo. Llanvirnian. Grayish-
black limestones. G. FURQUE, COB.

Mendolaspis salagastensis RUSCONI
Nandlaenus gualcamayensis HARRINGTON & LE-

ANZA, n. sp.
Pliomera? sp.
Cyrtometopus? sp.
Proetiella tellecheai (RuscoNi)
Remopleuridioides preandinus HAR_RINGTON &

LEANZA, G. sp.
SJ-5. (32b). Junction of the Quebrada de La Cor-

ridita with Rio Gualcamayo. Llanvirnian. Upper
black limestones. G. FURQUE, coll.

Proetiella tellecheai (RuscoNi)
Sj-6. (6). Mouth of Quebrada de La Corridita, right

margin. Llanvirnian. Grayish-black limestones.
G. FURQTJE, COB.

Proetiella tellecheai (RuscoNi)
SJ-7. (31). Quebrada del Salto Amerillo, near its

confluence with Rio Gualcamayo. Llanvirnian.
Grayish-black limestones. G. FURQUE, coll.

Pliomera? sp.
Proetiella tellecheai (RuscoN1)

SJ-8. Cerro La Batea, north of Jachal. Llanvirnian.
Dark gray limestones. A. V. BORRELLO, coll.

Proetiella tellecheai (Ruscorn)
SJ-9. Quebrada de Huaco, northeast of Jachal.

Llanvirnian. Dark gray limestones. H. J. HAR-

RINGTON, COB.

16/),,,to

t
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Illaenus sp.
Proetiella tellecheai (Ruscom)

SJ-10. Cerro del Fuerte, western flank. Llanvirnian.
Dark gray limestones. H. J. HARRINGTON, C011.

Proetiella tellecheai (RuscoN2)
SJ-11. Western slope of Cerro Viejo, 3 km. south

of Rio Huaco. Caradocian. Dark gray shales.
P. GARECCA and A. V. BORRELLO, COB.

Port erfieldia jachalensis HARRINGTON & Lt-
ANZA, fl. sp.

SJ-12. Cerro del Agua Negra, south of Jachal.
Llanvirnian. Gray limestones. E. GARcin, coll.

Illaenus sp.
Proetiella tellecheai (Ruse°Ni)

SJ-13. Quarry 1 km. ENE of Niquivil, road be-
tween Jachal and San Juan. Llanvirnian. Gray

limestones. H. J. HARRINGTON, C011.

Encrinurus? niquirilensis HARRINGTON & LE-

ANZA, n. sp.
Proetiella tellecheai (RuscoNt)

SI-14. Quebrada de Talacasto, northwest of San

Juan. Llanvirnian. Dark gray limestones. H. J.
HARRINGTON, COIL

Proetiella tellecheai (RuscoNi)
SJ-15. Agua de La Paloma, eastern foot of Sierra

Chica de Zonda, southwest of San Juan. Llan-
virnian. Grayish-black limestones. J. KEIDEL,

C011.

Mendolas pis salagastensis (Ruscoru)
Dolerobasilicus? sp.
Keidelza macro phthalma HARRINGTON & LE-

ANZA, n. sp.
Illaenus sp.

LA RIOJA PROVINCE
LR-1. Rio Volcancito, 500 m. downstream of

Puesto Nuevo, Sierra de Famatina. Lower Tre-
madocian. Dark gray shales and marls. H. J.
HARRINGTON, COB.

Machairagnostus tmetus HARRINGTON & LEANZA,

n. sp.
Geragnostus (Micragnostus) caltgormis HAR-

RINGTON & LEANZA, n. sp.
Geragnostus (Micragnostus) micro peins HAR-

RINGTON & LEANZA, n. sp.
Leiagt2ostus? pertglatus HARRINGTON & LEANZA,

n. sp.
Australoharpes de prestos HARRINGTON 6c LE-

ANZA, n. sp.
Rhadinopleura eurycephala HARRINGTON & LE-

ANZA, Il. Sp.

Onychopyge riojana HARRINGTON

Onychopyge plagiacantha HARRINGTON & LE-

ANZA, n. sp.
Onychopyge sp.
Kainella conica KOBAYASHI

Kainella cf. meridionalis KOBAYASHI

Shumardia erquensis KOBAYASHI

Parabolina argentina (KAYsER)
Parabolina pheidolopyge HARRINGTON

Parabolinella argentinensis KOBAYASHI

PliCat01/71a SCalpta HARRINGTON Sc LEANZA, n.
sp.

Angelina punctolineata KOBAYASHI

Asaphellus catarnarcensis KOBAYASHI

Asaphellos rlopintis HARRINGTON & LEANZA,

n. sp.
Sphaerocare globs irons HARRINGTON & LEANZA,

n. sp.
Bodenbenderia longzirons HARRINGTON & LE-

ANZA, n. sp.
LR-2. Rio Volcancito, Sierra de Famatina. Lower

Tremadocian. Dark gray shales and marls. A.
FLOSSDORF, COB.

Geragnostus (Micragnostus) calviformis HAI2-

RINGTON & LEANZA, n. sp.
Gallagnostus bolivianus (HoEx)
Kainella conica Koanypisni
Proceratopyge inexpectata HARRINGTON

Onychopyge riojana HARRINGTON

Protopliomerops sp.
Shumardia erquensis KOBAYASHI

Parabolina argentina (KAysER)
Parabolina pheidolopyge HARRINGTON

Parabolinella argentinensis KoEinynstu
Parabolinella sp.
Imuyaspts keuleh KOBAYASHI

Asaphellus catanzarcensis KOBAYASHI

Asaphellus riojanus HARRINGTON & LEANZA,

n. sp.
LR-3. Potrero de Los Angulos, Sierra de Famatina.

Llanvirnian. Greenish shales. A. STELZNER, coll.
(described by E. KAYSER, 1876).

Ogygitella australis HARRINGToN & LEANZA,

n. sp.
Ampyx? sp.

LR-4. Portillo del Caj6n, Cerro Morado, Sierra de
Famatina. Llanvirnian. Greenish sandstones. H. J.
HARRINGTON, C011.

Lonchodomas suriensis HARRINGTON & LEANZA,

n. sp.
Fatnatinolfilms noticus HARRINGTON & LEANZA,

n. sp.
Phomera tmetophrys HARRINGTON & LEANZA,

n. sp.
Asapho psis it:termed:a HARRINGTON & LEANZA,

n. sp.
Hoekaspis megacantha (LEANzA)

Ogygitella australis HARRINGTON & LEANZA,

n. sp.
LR-5. Cerro Suri, east of Rio Cachiyuyo, Sierra de

Famatina. Llanvirnian. Greenish shales and cone-
in-cone concretions. H. J. HARRINGTON, C011.

Lonchodornas suriensis HARRINGTo& & LEANZA,

n. sp.
Famatinolithm noticus HARRINGTON dc LEANZA,

n. sp.
Pliomera finetophrys HARRINGTON bc LEANZA,

n. sp.
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Asaphopsis intermedia HARRINGTON & LEANZA,

ANZA, n. sp.
Illaenus sp.
Hoekaspis megacantha (LEANzA)
Ogygitella austral,: HARRINGTON & LEANZA,

n. sp.
LR-6. Puesto El Despacho, Rio Cachiyuyo, Sierra de

Famatina. Llanvirnian. Dark greenish-gray sand-
stones. H. J. HARRINGTON, C011.

Lonchodomas suriensis HARRINGTON & LEANZA,

n. sp.
Famatinolithus notwus HARRINGTON & LEANZA,

n. sp.
Pliom era tmetophrys HARRINGToN	 LEANZA,

n. sp.
Asaphopsis intermedia HARRINGTON & LEANZA,

n. sp.
Hoekaspis megacantha (LEANzA)
Ogygitella austral:: HARRINGTON & LEANZA,

n. sp.
LR-7. Las Pircas, Sierra de Famatina Llanvirnian.

Greenish sandstones. J. M. TURNER, C011.

Lonchodomas suriensis HARRINGTON SE LEANZA,

n. sp.
Farnatinolithus noticus HARRINGTON & LEANZA,

n. sp.

Asaphopsis Intertnedla HARRINGTON & LEANZA,

n. sp.
Hoekaspis megacantha (LEANzA)
Ogygztella austral:: HARRINGTON & LEANZA,

n. sp.
LR-8. Locality little to the SE of Las Torrecitas,

upper Rio Cachiyuyo, Sierra de Famatina. Llan-
virnian. Greenish-gray sandstones. J. M. TURNER,

coil.

Phomera tmetophrys HARRINGTON & LEANZA,

n. sp.
Asaphoptis intermedza HARRINGTON & LEANZA,

n. sp.
Hoekaspis megacantha (LEANzA)
Ogygitella australis HARRINGTON & LEANZA,

n. sp.
LR-9. Gap between Cerro Blanco and Cerro Negro,

western side of Rio Cachiyuyo, Sierra de Fama-
tina. Llanvirnian. Red Sandstones. J. M. TURNER,

coll.
Proetiella tellecheai (RuscoN,)

CATAMARCA PROVINCE
C-1 Rio Chaschuil, Sierra de Narvaez. Llanvirnian.

Gray limestones. A. V. BORRELLO, COB.

Hoekaspis megacantha (LEANzA)
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INDEX
Page numbers printed in boldface type (as 68) refer to the location of systematic descrip-

tions contained in the text. Synonymous generic and specific names (including some that
represent misidentification by authors) which are not recognized as valid are distinguished
by an accompanying dagger and reference to the equivalent names considered to be valid
(as -Kentropleura angusticauda, see Apatokephalus serratus). Formerly used name combi-
nations for species recognized as valid are cited in the index without an accompanying dag-
ger but with reference to the presently accepted name (as Agnostus calvus, see Geragnostus
(Micragnostus) calvas). Treated in the same manner are some other published designations
of fossils which now are assigned to described species (as Geragnostus sp., see Geragnostus
(Micragnostus) callaveiformis).

Abra de Pocoy, 14
Abrapampa, 4
Abra Rota, 42, 236
Acadagnostus, 27, 60, 75

argentinus, 24, 26, 60, 75, 239
pusillus, 26, 75

Acadian, 23
acadicus, see "Agnostus"
acanthura, see Australopyge
acanthus, see Glossograptus
Acerocare,27

norvegicum, 95
tullbergi, 95

Acerocarina, 27, 61, 93
glaber, 7, 27, 28, 61, 93, 232
micropygur, 95
nortvegica, 27
sp., 61,95
?sp., 28, 242

acheila, see Brackebuschia
aciculata, see Protopeltura
Acoite, 246
Acoite formation, 8
Acrotreta

iruyensis, 24
sp. cf. A. curvata, 24

acurninata, see Zuninaspis
acuticauda, see Megalas pis
acutiplicata, see Atrypina
acutus, see Orthograptus calcaratus
Aeglina boia, see Gallagnostus boius, 78
affinus, see Didymograptus
Agnostida, 60, 63, 248
Agnostidae, 60, 63
agnostiformis, see Trinodus
Agnostina, 63
Agnostus

bolivianus, see Gallagnostus bolivianus, 78
calvus, see Geragnostus (Micragnostus) calvus, 69
insignis, see Pseudoperonopsis? insignis, 75
iruyensis, see Ciceragnostus iruyensis, 76
pisiforrnis, 67
rudis holmi, see Geragnostus (Micragnostus)

holmi, 67
sallesi, see Pseadoperonopsis salle-si, 75
sp., 15
tilcuyensis, see Geragnostus (Micragnostus) til-

cuyensis, 67
"Agnostus"

acadicus, 67
gibbris, 67

Agua Amarilla, Quebrada, 233

Aguadita, Cerro, 22
Agua Negra, Cerro del, 250
AHLFELD, F., 4
ALBA, E. DE, 15
Alcaparrosa, Quebrada de, 17, 21
Alcaparrosa formation, 21, 59
Alfarcito, 4, 6, 43, 50, 232, 233
Alfarcito limestones, 7
Alsataspididae, 203
Alsataspis, 203
alternatus, see Didymograptus vacillons
Alumbrera, Cord6n de la, 21
americana, see Megalaspis?
americanus, see Ampyx

see Asaphellus (Asaphelloides)
Amiaspis, 222
amii, see Tetragraptus
AMOS, A., 17, 19, 57
Amphion, 219
Amphoton, 224

de-ois, 225
Amplexograptus

confertus, 18, 30
sp., 21, 30, 37, 38

Ampyx, 63, 214
arnericanus, 214
nasutus, 214
?sp., 63, 214, 250

anderssoni, see Symphysurus?
Andesaspis

argentinensis, 25
1-argentinensis, see Parabolinopsis mariana, 89
targentinensis, see Pseudokainella lata, 133
see Parabolinopsis, 89
?ulrichi, see Belie/la ulrichi, 88

tandina, see Parabolina
see Parabolinella

andinus, see Obolus
Andobolus, 39
AiSTGELELLI, V., 4, 17, 21
Angelina, 2, 23, 27, 61, 99

hyeronimi, 6, 7, 9, 14, 24, 25, 28, 61, 99, 103,
231-233, 235, 236, 238, 240, 242, 245-248

kayseri, 24, 26, 61, 101, 239, 240-246
punctolineata, 16, 24, 25, 61, 101, 250
sedgivicki, 25, 26, 100, 101, 103
?sp., 101
sp. cf. A. hyeronimi, 235
1-steinrnanni, see Angelina hyeronimi, 99

angelini, see Triarthrus
Angosto formation, 9
angulata, see Dunderbergia?
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angulatus, see Bathyttrus
see Crepicephalus (Bathyttrus?)

Angulos, 14
angusticauda, see Centro pleura
angustifolius, see Phyllograptus
Anisograptus

flexuosus, 26
richardsoni, 26
sp. cf. A. flexttosus, 15, 24, 26
sp. cf. A. richardsoni, 15, 24, 26

anna, see Phyllograptus
A nomocarella, 227
Apatokephalus, 61, 91, 131, 135

tclubitts, see Apatokephalus serratus, 135
exiguus, 12, 24-26, 61, 139, 238
finalis, 137
serratus, 5, 7, 9, 13, 14, 24, 25, 27-29, 61, 135,

139, 231-236, 238, 242, 246, 248, 249
serratus var. dobitts, see Apatokephalus serratus,

135
aragoi, see Calymene

see Colpocoryphe
Araioplettra, 32, 62, 207

reticulata, 5, 31, 62, 209, 243
araiorhachis, see Ogygiocaris
Arenigian, 5, 7, 8, 12, 13, 17, 23, 29, 30, 32, 33, 51,

55, 235, 237, 238, 240, 242, 243, 245-249
argentina, see Monticulipora?

see Onychopyge
see Parabolina
see Thysanopyge

argentinensis, see Andesas pis
see Parabolinella

argentin us, see Acadagnostus
see Crepicephalus?
see Olen us

Arionellus, 2
hyeronimi, see Angelina hyeronirni, 99
tlorentzi, see Angelina hyeronimi, 99
sp., see Angelina hyeronimi, 99
?sp., 101

Aristoharpes, 195
wills:, 195

armata, see Hypermecaspis
arm atus, see Niobides
asapha, see Zygobolba
Asaphacea, 61, 142
Asaphelloides, 149
asaphelloides, see Kayseraspis
Asaphellus, 23, 32, 61, 145, 147, 149, 164, 180

t(Asaphelloides) americanus, see Asaphellus cata-
marcensis, 147

catamarcensis, 5 ,7, 9, 12-14, 16, 24, 25, 28, 61,
147, 231-237, 239, 240, 242, 243, 246-250

homfrayi, 25, 27
jujuanus, 13, 14, 27, 28, 61, 151, 231, 234, 239,

249
jiff:Janus, see Asaphellus catamarcensis, 147
megacantha, see Hoekaspis megacantha, 179
rio/anus, 16, 25, 61, 153, 250
sp., 14, 232, 233, 237, 246, 247
tomkolensis, 25, 149

Asaphidae, 37, 61, 142, 230, 231, 237, 242
Asaphina, 60, 61, 142
Asaphinae, 61, 142
Asaphopsis, 62, 191

florentinensis, 36, 193
intermedia, 16, 35, 36, 62, 191, 250, 251

nakamurai, 36, 193
villebruni, 36, 193

Asaphus, 155, 157
brongniarti, see Eohomalonottts brongniarti, 224
canadensis, see Psettdogygites canadensis, 142
debuchfi, see Ogygiocarella debuchii, 160
debuchianus, see Ogygiocarella debuchiantts, 160
(Platypeltis) crofti, see Platypeltoides crofti, 183
powisii fauna, 39
powisii, see Parabasilicus? sp. all. typicalis, 146
salagastensis, see Mendolas pis salagastensis, 214
stokesii, see Warburgella stokes::, 141

Aschavil, Rio, 15
Ashgillian, 2, 39
Aspero formation, 7
Aspidograptus

in:plicatus, 26
?minor, 26
sp. cf. A. implicatus, 15, 24, 26
sp. cf. A. minor, 15, 24

Atrypina acutiplicata, 19, 56
attenuatus, see Didymograptus
Australia, 32, 38
australis, see Ogygitella
Azatraloharpes, 26, 27, 62, 195

depressus, 16, 25, 62, 195, 246, 250
Australopyge, 29, 31, 32, 62, 175

acanthura, 62, 175, 237
rursoi, 62, 175, 237
sp., 249

AV É-LALLEMANT, G., 22
avellanedae, see Maclurites
Azul Pampa, 14, 231, 232
Azul Pampa formation, 14
Azules, Quebrada de los, 19
Azygograptus? saltaensis, 7, 30, 32

Barranco, Quebrada del, 243
barrandei, see Basiliella
Barreal, Quebrada del, 242
tBasilicoides, see Thysanopyge, 167

ttaurinus, see Thysanopyge argentina, 169
Basilicus, 34, 36, 142, 169

lawrowi, see Pseudobasilicus lawrowi, 142
romingeri, 145
sp. aff. B. tyrannus, 35, 36
tyran nus, 35

Basiliella, 27, 34, 36, 61, 145
barrandei, 145
carinata, 5, 9, 13, 28, 61, 145, 230, 234-236, 242,

246, 248, 249
carinata, see Asaphellus catamarcensis, 147
kawasakii, 145
lorentzi, 145
minima, 145
pyriformis, 145

Bathyttrus angulatus, see Dunderbergia? angulata,
107

bayani, see Calymenella
becki, see Triarthrus
BEDER, R., 2
Belgium, 33
bellatula, see Finkelnburgia
Belie/la, 2, 23, 61, 88

bucephala, 89
depressa, 25, 89
tdrichi, 24-26, 61, 88, 238, 245, 246
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ulrichi, see Parabolino psis mariana, 89
verisimilis, 89

benignensis, see Eoharpes
bifidus, see Didymograptus
bigsbyi, see Tetragraptus
bilirata, see Metapilekia
billings;, see Hungaia

see Kainella
Bilobites, 39, 53
bi/obtts, see Machairagnostus ("Psettdagnostus")

see Pseudagnostus
bisectus, see Geragnostus (Micragnostus)
bispinatus, see Glossograptus hincksii
bistrami, see Brongniartella?

see Homalonotus ( Brongniartella?)
Bistramia, 39
bisulcata, see Brongniartella
bisulcatus, see Hornalonotus
Blackriveran, 28
Blanco, Cerro, 251
Blountia, 227
Blountiella, 227
Bocoyi, Rio, 45, 133, 246
BODENBENDER, G., 14, 17, 22
Bodenbenderia, 26, 63, 226

longifrons, 16, 25, 63, 226, 236, 250
Boeckaspis, 25, 97
tBoeckia, see Boeckas pis, 97
Bohemia, 26, 27, 196
bohemica, see Dikelocephalina

see Parapilekia
bohemicus, see Cyrtometopus

see Proems
boia, see Aeglina
boisseli, see Calyn:enella
bolus, see Gallagnostus
Bolivia, 2, 23, 26, 33, 34, 42, 51, 62
bolivianus, see Agnostus

see Gallagnostus
see Orthis

bonarellii, see Protocycloceras
BORRELLO, A., 1, 17
BORRELLO & GARECCA, 19
Borthaspidella, 183

gaspensis, 183
bottnica, see Shumardia
BRACACCINI, 0., 17, 19, 57, 58
Brachiograptus? sp., 37, 38
brackebuschi, see Kayseraspis

see Megalas pis
see Xenostegium

Brackebuschia, 26, 63, 224
acheila, 25, 63, 226, 246

brevicattlis, see Dicranograptus
brevispina, see Parabolina
Briscoia, 120
British Columbia, 25, 27
broeggeri, see Dicellocephalus

see Tropidopyge
Broeggeria

elongata, 28
ta/ten, 28

BROGGER, W. C., 2, 25, 83
Brongniartella, 224

?bistrami, 39
bisulcata, 39

brongniarti, see Asaphus
see Eoh 0 Inalonotus

bronni, see Trinucletts
brunfioensis, see Peronopsis

see Pseudoperonopsis
Bryograptus sp., 28, 50
Bucania cyrtoglypha, 5, 7, 13, 28, 29, 31
bucephala, see Beltella
buchii, see Ogygia
BuLmAN, 0. M. B., 17, 26, 33
balm an;, see Hypermecaspis

CABEZA, J. R., 17
Cachiyuyo group, 55
Cachiyuyo, Rio, 15, 34, 250, 251
caecigena, see Porterfieldia
Cajas, 231
Cajas, Rinc6n de, 235
Caj6n, Portillo del, 250
Cal, Cerro de la, 22
calcaratus, see Orthograptus
Caldera Department (Salta), 236
Caldera sandstones, 12
Calingasta, 17, 21
Calingasta formation, 21, 59
callavei, see Geragnostus

see Geragnostus (Micragnostus)
callaveiformis, see Geragnostus (Micragnostus)
Callograptus

salter:, 26
sp. cf. C. salteri, 15, 24, 26

calviformis, see Geragnostus (Micragnostus)
calvas, see Agnostus

see Geragnostus
see Geragnostus ( Micragnostus)

Calymene, 223
aragoi, see Colpocoryphe aragoi, 222
tdiademata, see Synhomalonotus kobayashii, 221
pompeckji, 221
?speciosa, 215
“Synhomalonotus?) pornpeckji, see Synhoma-

lonotus kobayashii, 221
Calymenella, 39, 63, 224

?, 54
bayani, 39, 224
boisseli, 39, 224
?zaplensis, 8, 37, 39, 54, 63, 224, 230

Calymenella? zaplensis zone, 37
Calymenidae, 63, 221
Calymenidius, 27, 222

tuberculatus, 222
Calymenina, 60, 63, 221
Canada, 26, 27, 141
canadensis, set Asaphus

see Pseudogygites
see Triarthrus

Carlani, 246
Caiiani, Abra de, 246
Cangrejillos, 6, 43, 235
Capillas formation, 8
Capillas, Rio, 8, 36, 51, 53, 230, 231
Capinota, 34
Capital Department (Jujuy), 230
Capital Department (Salta), 237
Carache, Quebrada de, 242
Caradocian, 2, 8, 14, 17-21, 35, 37-39, 42, 53, 54,

56, 230, 249, 250
Cardiograptus morsus, 32
Cardona! formation, 4, 6, 48, 49
carinata, see Basilic/la
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Caryocaris sp., 9, 31
Casa Colorada, Quebrada de, 6, 133, 232
Casa Colorada shales, 7
Casayok, Angosto de, 14, 231
Casayok sandstones, 14
Castafio, Rio, 18, 21
Castillo, Nevado de, 2
Catamarca, 1, 15
Catamarca Province, 251
catamarcensis, see Asaphelltes
caudalimbata, see Remopleuridiella
caudata, see Da!mania
CECIONI, G., 4, 32, 36
Centinela formation, 8
Centro pleura

tangusticauda, see Apatoltephalus serratzts, 135
serrata, see Apatokephalus serratus, 135

Ceratopyge, 27, 62, 185, 189
fauna, 27
forficula, 185
forficuloides, 5, 9, 25, 27, 28, 50, 62, 185, 242,

248, 249
Ceratopygidae, 62, 185
Cerrilos Department (Salta), 238
Cerro Viejo formation, 59
Cerro Viejo shales, 19, 34, 38
Chaco plains, 42
Chalala, Quebrada de, 217, 234
Chafiarcito limestones, 13
Chaschuil, Rio, 15, 251
Chasmops fauna, 39
Chaupiuno-Obispo, 52
Chazyan, 35
Cheiruridae, 63, 219
Cheirurina, 60, 63, 214
Cheirurus sp., see Kainella meridionalis, 126
Chica, Sierra, 57
Chica de Zonda, Sierra, 21, 56, 250
China, 32
Chorcoya, Abra de, 149
cicer, see Ciceragnostus
Ciceragnostus, 23, 27, 60, 76

cicer, 23, 76
iruyensis, 23, 24, 60, 76, 238, 246

Cieneguillas, 9
Cieneguillas shales, 13
(intuits, see Glossograptus
clavata, see Hapalopleura
clavijoi, see Thysanopyge
climacograptoides, see Daymograptus
Climacograptus, 33

putillus, 32
sp., 30
sp. aff. C. antiquits, 37, 38
sp. aff. C. bicornis, 37
sp. cf. C. leptotheca, 20
sp. cf. C. parrus, 18, 37

Clirnacograptus peltifer zone, 38
putillus zone, 32
wilsoni zone, 39

clino, 45, 55, 59
clinothem, 50-52
Clitambonites? stelzneri, 22, 35
Clonograptus

flexilis, 7, 30, 32
?sp. all. C. subtilis, 30

Cochabamba, 34, 51, 53
Cochinoca, Sierra de, 4

codatifrons, see Parabolinella
Colombia, 25, 69
Colorada, Quebrada, 45
Colorada de Fundici6n, Quebrada, 245
Colorado, Cerro, 43, 238
Colpocoryphe, 27, 222

aragoi, 222
Colpocoryphoides, 27, 31, 63, 222

trapezoidalis, 7, 13, 14, 27-29, 63, 223, 232, 237,
248

compressus, see Didymograptus
confer/us, see Amplexograptus
conica, see Kainella

see Pseudokainella (Parakainella)
conifrons, see Proceratopyge
Conocephalites cf. stratus, 101

see Angelina hyeronimi, 49
Conocoryphacea, 60, 79
conradi, see Nanillaenus
contracta, see Protophornerops
Coquena, Quebrada de, 217, 233
Coquena shales, 13
corndensis, see Ogygia
Cosincho, Rio, 53, 54
Cosmogoniophorina

sp., 16,35
tenuicostata, 24

Covaguaima, Sierra de, 4
Crepicephalus, 2, 83

?argentinus, see Parabolina argentina, 81
(Bathyurus?) angulatus, see Dunderbergia? angu-

lams, 107
crciti, see Asaphus (Platypeltis)

see Platypeltoides
Cruz, Quebrada de la, 43
Cruziana, 8, 13, 38, 42, 43, 45, 51, 53
Cryptograptus

?sp., 30
tricornis longispinus, 18, 30, 33

Cryptolithinae, 36, 62, 199
Ctenodonta, 39

famatinensis, 16, 24
laevigata, 31
minuscularia, 31
sp., 7, 8, 16, 35

Ctenopyge, 120
t elachirta, see Acerocarina glaber, 93

CUERDA, A., 15
Cueva, Rio de la, 14
Cumbre de Castillejo, 12
curvata, see Acrotreta
tCyclognathus, see Acerocarina
Cyclognathus

glaber, see Acerocarina glaber, 93
micro pygus, see Acerocarina micro pygus, 95

cyclopyge, see Pseudagnostus
Cyclostomicercts, 36
cyrtoglypha, see Bucania
Cyrtometopus, 63, 219

bohemicus, see Parapilekia bohemica, 215
olesnaensis, see Parapilekia olesnaensis, 215
?sp., 18, 22, 25, 37, 63, 219, 249

Dalmania, 2
caudata, see Thysanopyge argentina, 169
t see Thysanopyge, 167

Dalmanitina tellecheai, see Prodiella tellecheai, 139,
141
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DANIEL, J., 4, 6
Darriwilian, 23, 38
davidis, see Niobina
debuchiana, see Ogygiocarella
debuchianus, see Asophus
debuchii, see debuchianus
Deepkill, 33
Deepkillian, 32
def errariisi, see Pliomeroides

see Protophomerops
deftexus, see Didymograptus
Deheza, Quebrada de la, 22
Deiphon, 187
Deltacare, 26, 63, 228

prosops, 25, 63, 228, 247
dentatus, see Glyptograptus
deois, see Am photon
depressa, see Belie//a
depressium, see Paracyclostomiceras
depressus, see Australoharpes
Devendeus, Quebrada de, 243
diademata, see Calymene
Diaparelasma, 35
Dicellocephalus

broeggeri, see Tropidopyge broeggeri, 120
finalis, 137
serratus, see Apatokephalus serratus, 135

Dicellograptus, 56
divaricatus salopiensis, 18, 37, 38
sp. cf. D. divaricatus salopiensis, 20, 37

Dicellograptus divaricatus salopiensis zone, 37
Dicelocephalus terrains, see Apatokephalus serra tus,

135
DIche/cpyge, 26, 62,189

pascuali, 5, 25, 62, 189, 242
Dichograptus separatus, 18, 30, 33
dichotomus, see Stattrograptus
Dicranograptus, 56

brevicaulis, 18, 37
nicholsoni, 18, 37, 38, 56
sp. ail. D. bicornis, 20
sp. cf. D. recurs, 37
sp. cf. D. tardiusculus, 18, 37, 38

Dicranograptus clingani zone, 39
nicholsoni zone, 37

Dictyonema, 52
flabelliforme, 15, 26
flabelliforme fiabelliforme, 9, 24, 26, 29
fiabelliforme sociale, 9, 24, 26, 29
sp., 15, 26, 30-32, 42, 43

Dideroceras, 9
sp., 35, 53

Didymograptus, 33, 52
affinis, 9
attenuatus, 30
bifidus, 12, 35, 36
climacograptoides, 9, 35, 36, 53
cornpressus, 32
deflexus, 7, 30-32
dissirnilis, 30
ex D. affinis, 30, 32
extensus, 9
fihformis, 30, 32
indentus, 9
leptograptoides, 12, 30, 32, 33
nitidus, 7, 12, 30-32
pandits, 9
simulant, 9, 30, 32

sp., 9
sp. ail. D. bifidus, 9, 30, 32, 53
sp. all. D. validus-D. constrictus, 30
sp. aff. D. tt-defiexus, 5, 7, 8, 30
sp. cf. D. cornpressus, 8, 30, 31
sp. cf. D. dubitatus, 30, 33
sp. cf. D. leptograptoides, 18, 30, 33
sp. ex group D. extensus-D. pain/us, 30. 32
sp. ex group D. indentus, 30, 32
sp. ex group D. v-fractus-D. v-deflexus, 30, 32
vacillans, 7, 30-32
vacillans alternatus, 32
vacillant-deflexus, 30
v-deflexus, 5, 7-9, 12, 30-32, 36
v-fractus, 7, 9, 30-32
tvalcottorum, 33

Didymograptus bifidus zone, 33, 38
decoratus zone, 38
extensus zone, 26, 33
hirundo zone, 33
leptograptoides zone, 30
sp. cf. D. leptograptoides zone, 30

Dikelocephalidae, 120
Dikelocephalina, 193

bohemica, 193
kanaegata, 193

Dikelocephalinidae, 62, 191
dilatala, see Ogygiocaris
Dionididae, 203
Diparelasma sp., 22
Diplapatokephalus, 137

tlevisensis, see Apatokephalus serratus, 135
Diplograptus

intersitus, 32
whitfieldi, 39

dissimilis, see Didyrnograptus
divaricatus, see Dicellograptus
Dolerasaphus,27, 61, 155, 157

laevis, 28, 61, 157, 242
?sp., 242

Dolerobasilicus, 61, 147
?sp., 20, 35, 37, 61, 147, 250
yokusensis, 147

douglasi, see Leiostegium
see I_Joydia Leiostegium)

Drepanellina erichseni, 31
drummuckensis, see Lonchodomas
dubius, see Apatokephalus

see Gallagnostus
see Remopleurides

Dunderbergia, 107
?angulata, 107

Du Torr, A. L., 17, 19

Eastern Cordilleras, 1
elachista, see Ctenopyge
El Cuarteadero, 237
El Despacho, Puesto, 251
El Manzano, Quebrada, 246
don gala, see Broeggeria
elongatus, see Phyllograptus angustifolitts
Empozada formation, 20, 59
Encrinuridae, 63, 220
Eno-inttrus, 63, 220

magnituberculatus, 37, 220
?niquifivensis, 22, 35, 37, 63, 220, 250
obtusus, 37, 220
sexcostatus, 220
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sp., 18, 37, 63, 220, 249
variolatus, 37, 220

ensiformis, see Trigonograptus
Environments of sedimentation, 39
Eoharpes, 195

benignensis, 195
Eohomalonotus, 39, 224

brongniarti, 224
erernita, see Proems
erichseni, see Drepanellina
erquensis, see Shumardia
Erquis, Cuesta de, 79, 91, 101, 149
Erquis, 45
erraticus, see Leiagnostus
Euloma, 29
eurycephala, see Rhadinopleura
evansi, see Parabolinella

see Seleneceme
exigu us. see Apatokephalus
extensus, see Didyrnograptus

facies maps, 46, 47
Famatina, 23, 34
Famatina, Sierra de, 250, 251
Famatina Range, 1, 14, 54, 56
famatinensis, see Ctenodonta
Famatinolithus, 36, 62, 199

noticus, 16, 35, 62, 200, 250, 251
faveolatus, see Trinucleus
fearnsidesi, see Proetidella
ferox, see Perono psis

see Pseudoperonopsis
FERRARIIS, C. I. C. DE, 4, 13
FERUGLIO, E., 2
filiformis, see Didymograptus
finalis, see Apatokephalus

see Dicellocephalus
Finca San José, 13, 236
Finkelnburgia

bellatula, 26
samensis, 16, 24, 26

fischeri, see Pliomeria
flabelliforme, see Dictyonema
flexilis, see Clonograptus
flexuostts, see Anisograptus
I7orentinensis, see Asaphopsis
&uteri, see Paracyclostomiceras
fondo, 50, 55, 59
fondoform, 50-52
forficula, see Ceratopyge
forficuloides, see Ceratopyge
FOSSA MANCINI, E., 54
Fouchouia

manchuriensis, 226
quadrata, 226

France, 23, 36, 75, 78
FRECH, F., 2
frenguellii, see Thysanopyge
Fuchouia, 226
Fuerte, Cerro del, 19, 22, 250
Fundiciones, Cerro, 43
FURQUE, G., 1, 17, 18
furquei, see Guandacolithus

Gallagnostus, 23, 27, 60, 78
boitts, 78
bolivianus, 9, 16, 23, 24, 60, 78, 232, 239, 240,

246, 247, 250

tdubius, see G. bolivianus, 78
geminus, 23, 78
iruyensis, see Ciceragnostus iruyensis, 76

Gallinato, 12, 236, 237
Garrapatal, Arroyo, 53, 232
Gasconadian, 23, 26
gas pensis, see Borthaspidella
geminus, see Gallagnostus
Geragnostinae, 60, 64
Geragnostus, 60

callavei, 27, 63
calm's, 25, 26
(Geragnostus) maurii, 5, 12, 24, 26, 28, 60, 65,

238
(Geragnostus) nesossii, 5, 12, 24, 60, 65, 238, 242
hoe/<i, see Geragnostus (Micragnostus) hoeki, 68
ho/mi, 23
(Micragnostus), 60
(Micragnostus) bisectus, 69
(Micragnostus) callavei, 71
(Micragnostus) callaveiformis, 13, 14, 27, 28, 60,

71, 232, 234, 235, 250
(Micragnostus) calviformis, 16, 24-26, 60, 72
(Micragnostus) calvus, 69, 72
(Micragnostus) hoeki, 14, 24, 26, 28, 60, 68, 69,

72, 231, 233
(Micragnostus) ho/mi, 67, 72
(Micragnostus)	 micropeltis, 16,

71, 250
23, 24, 26, 60,

(Micragnostus)	 neumanni, 24, 26, 28, 60, 69,
239, 242, 245

(Micragnostus) quadratus, 69
(Micragnostus) rudis, 74
(Micragnostus) tilcuyensis, 6, 23, 24, 26, 60, 67,

69, 72, 235
(Micragnostus) vilonii, 24, 25, 60, 68, 71, 72,

236, 238, 246, 247
sidenbladhi, 25, 64
sp., 14, 60, 64, 74, 231, 232, 234-236, 246-248
sp., see Geragnostus (Micragnostus) callaveifor-

mis, 71
tffictryensis, see Geragnostus (Micragnostus) vi-

lonii, 68
ttullbergi, see Geragnostus (Micragnostus) hoeki,

68; also, G. (M.) calviformis, 72
gibberultts, see lsograptus
gibbus, see "Agnostus"
glaber, see Acerocarina

see Cyclognathus
glabratus, see Trinodtts
glaciation, 54
glaciomarine deposits, 54
glandiformis, see Grandagnostus
globifrons, see Sphaerocare
glossograptoides, see Phyllograpttts
Glossograptus

acanthus, 18, 30, 33
cilia/us, 19, 37, 38
cilia/us horridus, 37
hincksii bis pinatus, 33
sp. cf. G. hincksii bispinattes, 18, 30
sp. cf. G. hincksii fimbriattts, 30

Glyptograptus
dentatus, 18, 30, 33
sp., 30
teretiusculus, 19, 34, 37, 38, 59

Glyptograptus dentatus zone, 38
teretiusculus zone, 37, 38
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Glyptometopidae, 222
G61gota, Cerro, 240
Goniophorina, 39
gracilis, see Nemagraptus
Grandagnostus glandiformis, 76
Grande, Quebrada, 242, 246
grandis, see Nanort his
gtanulosa, see Protopeltura
Great Britain, 25, 26, 32, 37-39, 78
grimmi, see Harpides
gualcamayensis, see Nanillaenus
Gualcamayo, 33, 34, 56
Gualcamayo, Rio, 249
Gualcamayo shales, 18, 38, 57, 58
Guanacuno, 45
Guandacol, 17, 18, 56, 57, 59
Guandacol area, 59
Guandacolithus, 38, 62, 200

furgitei, 18, 37, 52, 62, 202, 249
Guayco Hondo, Quebrada de, 243
Guayoc Chico, 6, 43, 49, 242

HADDING, A., 32
Hallograptus

sp., 20
sp. cf. H. mucronatus, 37

Hapalopleura, 26, 27, 62, 203, 205, 207, 209
clavata, 25, 62, 205, 233, 239, 240, 246
longicornis, 25, 62, 205, 209, 242
sp., 240

Hapalopleuridae, 32, 62, 202
harknessi. see Lasiograptus
Harpidae, 62, 195
Harpides, 27, 62, 196

grimmi, 26, 196
neogaeus, 25, 26, 62, 196, 246
rugosus, 26

Harpididae, 62, 196
Harpina, 60, 62, 195
harringtoni, see Protocycloceras
HAUSEN, J., 2
Hebertella sp., 16
hecuba, see Moxomia

see Parabolinella
see Parabohnella ("Moxomia")

Hedinia, 123
HELM, A., 17, 19, 55, 57, 58
HENNINGsmoEN, G., 25, 114, 115, 218, 219
heres, see Parabolina
Hesperonomia, 35

sp., 16
Hilario, 21
Hilario, Cerro, 21
hincksh, see Glossograptus
HOEK, H., 2, 39, 83, 91
Hoekaspis, 34, 36, 39, 62, 176, 182

mat acensis, 34
megacantha, 16, 34, 35, 62, 179, 250, 251
niesops, 177, 179
schlagintweiti, 8, 9, 12, 34-36, 62, 177, 230-232,

235, 237
schlagintweiti fauna, 34

Hoekaspis megacantha zone, 35, 36
schlagintweiti zone, 34-36

hock:, see Geragnostus
see Geragnostus (Micragnostus)

ho/mi, see Agnostus rudis
see Geragnostus
see Geragnostus (Micragnostus)

Homalonotidae, 63, 224
Honzalonotus

bisulcatus, 224
(Brongniartella?) bistrami, 39, 224

horn fray:, see Asaphellus
Hondura Grande, Quebrada de, 240
horridus, see Glossograptus ciliatus
Hoyada, Rio de la, 15
Huaco, 17, 37, 59
Huaco, Quebrada de, 18, 22, 38, 56, 249
Huaco, Rio, 250
Huasamayo, Quebrada de, 6, 232
Huerta, Rio de la, 246
Huichaira, Quebrada de, 13, 233
Huichaira formation, 14
Humahuaca, Quebrada de, 2, 4, 6, 13, 42, 43, 45,

231, 233
Humahuaca Department (Jujuy), 231
Hungaia billings!, see Pseudo kainella billings:, 131
Hungioides, 193
hyeronimi, see Angelina

see Arionellus
see Plethopeltis

HYERONIMUS, 2
Hyolithus

multistriatus, 13
(Orthotheca) multistriatus, 28
sp., 6, 24

Hypermecaspididae, 61, 120
Hypermecaspis, 26, 31, 32, 52, 61120, 121

arrnata, 5, 31, 61, 125, 243
bulmani, 61, 121
inermis, 5, 31, 61, 121, 123, 125, 242, 243, 245,

246
inflecta, 24, 61, 125, 246
("Parabohnella") rugosa, 32

Flysterolenus, 227
?laevicauda, 191
modestus, see Nannopeltis mod esta, 227
tornquirti, 189

Illaenacea, 62, 193
Illaenidae, 62, 193
Illaenopsis, 26, 62, 182

?sp., 233
stenorhachis, 5, 7, 12, 25, 28, 62, 183, 232, 238,

242
thomsoni, 26, 182, 184

Illaenus sp., 249-251
implicatus, see Aspidograptus
Incahuasi, 4, 245
Incamayo, Quebrada de, 5, 240, 242, 243, 245
Incamayo series, 4
incondita, see Proceratopyge
indentus, see Didymograptus
inermis, see Hyperrnecaspis
inexpectans, see Leiostegina
inexpectata, see Proceratopyge
infidus, see Pseudohysterolenus
inflecta, see Hypermecaspis
inornata, see Lingula
insignis, see Agnostus

see Pseudoperonopsis?
intermedia, see Asaphopsis
intersitus, see Diplograptus
Inticancha, 236
Ireland, 73
Iruya, 2, 43, 45, 49
Iruya Department (Salta), 238
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iruyensis, see Acrotreta
see Agnostus
see Ciceragnostus
see Gallagnostus
see Palaeoneilo
see Phalacroma

Isograptus, 33
gibberolus, 18, 19, 30, 33, 37

Iturbe, Rio, 14, 43, 50, 231, 232
Ixiamas, 53

JAANUSSON, V., 183
Jachal, 17
jachalensis, see Porterfieldia
jemtlandica, see Parabolina
jujuanus, see Asaphellus
Jujuy, 1
Jujuy city, 13, 14, 39
Jujuy embayment, 42
Jujuy Province, 230
lujuyaspis, 23, 25, 61, 97

keideli, 6, 9, 12, 13, 16, 24, 26, 43, 61, 95, 99,
230, 233, 236-238, 242, 243, 247, 248, 250

steinmanni, 95
steinmanni, see Saltaspis steinrnanni, 97

jujuyensis, see Trinodus

Kainella, 2, 23, 25, 27, 61, 101, 126, 131
tbillingsi, see Kainella meridionalis, 126
conica, 6, 14, 16, 24, 26, 61, 127, 231, 236, 240,

246, 250
fauna, 23, 27
lata, see Psettdokainella iota, 132
meridionalis, 6, 7, 9, 12, 14, 24, 26, 45, 48, 49,

61, 126, 149, 231-233, 236, 239, 240, 242,
243, 246-248

sp., 231, 233, 240, 247
sp., see Kainella conica, 127
sp. cf. K. meridionalis, 231, 250

Kainella meridionalis zone, 23-26, 29, 45
kanaegata, see Dikelocephalina
kawasakii, see Basiliella
KAYSER, E., 2, 14, 16,83
Kayseraspis, 29, 32, 51, 52, 62, 164

asaphelloides, 5, 7, 31, 62, 164, 167, 237, 238,
243

brackebuschi, 5, 7, 12, 31, 62, 167, 237, 238, 243
sp., 237, 242, 245

Kayseraspis asaphelloides zone, 30, 31
kayseri, see Angelina

see Megalaspidella
see Productort his	 .

KEIDEL, J., 2, 5, 6, 17, 19, 56-58
fKeidelas pis saltensis, see Angelina hyeronimi, 99
Keidelia, 37, 61, 141

macrophthalma, 20, 35, 61, 141, 250
tvilsoni, 141

keideli, see lujuyaspis
see Oxydiscus
see Pseudokainella

kindle:, see Plicatolina
KOBAYASHI, T., 2, 34-36, 39, 67, 78, 91
kobayashii, see Parabolina

see Synhomalonotus
Korea, 25, 28, 35, 36
Korpa shales, 33
KOZLOWSKI, 36
kruegeri, see Trinucleus

La Batea, Cerro, 18, 22, 249
Labrado formation, 8
La Caldera, 12, 43, 236
La Corridita, Quebrada de, 249
La Cruz, Quebrada de, 12, 51, 237
La Escalera, Quebrada de, 240
ben couda, see Hysterolentts?
laevigata, see Ctenodonta
laevis, see Dolerasaphas
La Flecha, Quebrada de, 22
lamanskii, see Megalaspis acuticauda
lamas:, see Raphiophorus?
Lampazar, 28, 43, 48, 50
Lampazar, Quebrada de, 5, 242
Lampazar formation, 6, 48
lam pazarensis, see Obolus
lanceolatus, see Trigonograptus ensijormis
La Paloma, Agua de, 25
La Pedreda, 238
La Quesera, 6, 43, 48, 49, 242
La Quesera, Angosto de, 6, 49
La Quiaca, 4, 9, 31, 52
La Quiaca-Tafna, 52
La Quica-Villaz6n, 42
La Rinconada, 17, 19
La Rioja, 1, 143
La Rioja Province, 250
La Salamanca, Quebrada de, 243
Lasiograptus

harknessi costauts, 20, 37
sp., 30

Las Juntas, Quebrada de, 234, 235
Las Pircas, 251
Las Plantas, Agua de, 249
Las Plantas, Quebrada de, 17, 249
Las Plantas shales, 38, 56
Las Torrecitas, 251
Las Vacas conglomerates, 18, 38, 56-58
iota, see Kainella

see Pseudokainella
see Psettdokainella (Parakainella)

latelimbata, see Thysanopyge?
laticauda, see Parabolina

see Parabolinella
lavalensis, see Tetragraptus
latvrowi, see Basilicus

see Pseudobasilicus
Leiagnostus, 27, 60, 76

erraticus, 76
?perinflatus, 24, 60, 77
?sp., 247
turgidulus, 12, 14, 24, 28, 60, 76, 231, 238

Leiostegiacea, 60, 81
Leiostegiidae, 60, 81, 236
Leiostegina, 39, 54

inexpectans, 39
Leiostegium

douglasi, see Lloydia (Leiostegium) douglasi, 81
manitottensis, 81
see Lloydia

Le6n, Cerro, 45
Leptella? sp., 22
leptograptoides, see Didymograptus
Leptoplastinae, 61, 119
Leptoplastus, 120
Lesmerilla sp., 22, 35
levisensis, see Diplapatokephalus
Liaotungoceras, 9, 31, 32
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limitis, see Parabolinella
lineata, see Lingula
Lingo/a, 39, 54

inornata, 8, 54
lineata, 8, 37, 39, 54

Lingulella sp., 16, 24, 28
Liostracus, 2

tsteinmanni, see Angelina hyeronimi, 99
ulrichi, see Beltella ri/rich:, 88

"Liostracus" steinmanni, see Angelina hyeronimi,
99

"Liostracus" ulrichi, see BelleIla ulrichi, 88
Lipeo, Rio, 54
Lituites sp., 22, 35
Llandeilian, 8, 18, 19, 27, 35-37, 56
Llanvirnian, 8, 9, 12, 13, 16, 18-20 23, 26, 33, 34,

36, 37, 52, 55, 56, 230-232, 235, 237, 249-251
Lloydia, 23, 27, 60

(Leiostegium), 60, 81, 149
(Leiostegium ) douglasi, 24, 26, 60, 81, 239, 240,

242
localities, 44, 229
LOCHMAN-BALK, C., 105
Lonchocephalidae, 222
Lonchocephalus, 222
Lonchodomas, 63, 211

drummuckensis, 36, 211
macallumi, 211
suriensis, 16, 35, 36, 63, 211, 214, 250, 251

longicornis, see Hapalopleura
see Parabolina

longi irons, see Bodenbenderia
longispina, see Megalas pis

see Onychopyge
longispinus, see Cryptograptus fircornis
Lopnorites, 187, 189, 227

rcctispinatus, 187
LORENTZ, 2
lorentzi, see Arionellus

see Basiliella
see Plethopeltis

Los Angulos, Potrero de, 250
Los Azules shales, 19, 59
Los Chanchos, Quebrada de, 236
Loss, R., 4, 9, 32, 34
Lotagnostus, 63

trisectus, 63
Lozano, Cerro, 230

macallurni, see Lonchodomas
Machairagnostus, 23, 60, 63

("Pseudagnostus") bilobus, 23
tmetus, 16, 24, 60, 63, 64, 236, 238, 247, 250

Maclurites
avellanedae, 19, 22, 35
sarmientoi, 19, 22, 35
sp., 16
stelzneri, 22

macrophthalma, see Keidelia
magnituberculatus, see Encrinurus
Manchuriella, 227
manchuriensis, see Fouchouia
manitottensis, see Leiostegium
Marado, Cerro, 250
mariana, see Parabolinopsis
matacensis, see Hoekaspis

see Afegalaspis
martrii, see Geragnostus (Geragnostus)

Mecoyita, Quebrada, 246
Mecoyita, Rio, 9
megacantha, see Asaphellus

see Hoekas pis
Megalaspidella, 29, 32, 62, 161

kayseri, 13, 31, 62, 162, 235, 236, 238, 245
orthometopa, see Notopeltis orthometopa, 155
tpunula, see Notopeltis orthometopa, 155
1- see Notopeltis, 153

Megalaspides, 155
Megalaspis, 29, 32, 62, 161, 169

acuticauda, 32, 161
acuticauda lamanskii, 161
?americana, 149
Vamericana, see Kainella meridionalis, 126
brackebttschi, see Kayseraspis brackebuschi, 167
flongispina, see Megalaspis saltaensis, 161
matacensis, see Hoekaspis matacensis, 176, 179,

180
tplanilimbata var. cyclopyge, see Basiliella cari-

nata, 145
pugiocauda, 31, 62, 161, 236
saltaensis, 5, 7, 31, 62, 161, 237, 238, 243
sp., 171
sp., see Megalaspidella kayseri, 162

megalops, see Plethopeltis
Mekynophrys, 61, 119

nanna, 28, 61, 120, 234
Mendolaspis, 37, 63, 212

salagastensis, 18, 20, 22, 35, 63, 213, 214, 249,
250

Mendoza, 1
Mendoza city, 17
meridionalis, see Kainella
mesembria, see Protopeltura
Mes6n, Quebrada, 246
Mes6n, Rio, 246
mesops, see Hoekaspis
Metapilekia, 27, 63, 215

hi/irate, 28, 63, 215, 234
Micragnostus, see Geragnostus
micro peins, see Geragnostus (Micragnostus)
microphthalmus, see Plethometopus
micropygtts, see Acerocarina

see Cyclognathus
Middle Cambrian, 2
minima, see Basilic/la
minor, see Aspidograptus?

see Prionopyge
minuscularia, see Ctenodonta
mintfirda, see Shun: ardia
nziqueli, see Peronopsis

see Pseudoperonopsis
Missouri, 26
mobergi, see Parabolina
modesta, see Nannopelfis
modestus, see Hysterolenus
Modiolopsis sanbernardica, 31
Molles formation, 16, 36, 55
Mojotoro, 12
Mojotoro, Rio, 237
Mojotoro shales, 12
Monograpfits

sp., 19, 56
sp. cf. M. priodon. 56

Monticulipora? argentina, 19, 22, 35
Morro Negro, 240
morstts, see Cardiograptus
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Moxomia, 27, 105
hecuba, see Parabolinella hecuba, 105, 107

multistriatus, see Hyolithus
see Hyo11th:is (Orthotheca)

Myinda, 209

nakanzurai, see Asaphopsis
Nanillaenus, 62, 193

conradi, 37
gualcamayensis, 18, 22, 35, 37, 62, 193, 249

nan na, see Mekynophrys
Nannopeltis, 27, 31, 63, 227

modesta, 7, 8, 13, 14, 28, 29, 63, 227, 233, 234,
237, 238, 248, 249

Nanort his
grandis 7, 12, 30, 51
putilliformis, 6, 24, 48
saltensis, 6, 24, 48
sp., 5, 7, 13, 48
sp. aff. N. christianiae, 28

Narvaez, Cordillera de, 1, 15
Narvaez, Sierra de, 251
nasutus, see Ampyr
Nazareno, Rio, 45
Negra Muerta, 14
Negrito, Rio, 240
Negro, Cerro, 236, 251
Negro Peinado, Cerro, 15
Nemagraptus gracilis, 17, 19, 20, 37, 38, 59, 119
Nemagraptus gracilis zone, 32, 37
neogaeus, see Harpides
nericiensis, see Shumardia
nesossii, see Geragnostus (Geragnostus)
neumanni, see Geragnostus (Micragnostus)
Nevada, 25
Newfoundland, 23, 205
New Zealand, 32
nicholsoni, see Dicranograptus
NIENIEWSKI & WLEKLINSKI, 4, 8
Nileidae, 62, 182
Niobe, 29, 182
Niobella, 182
Niobides, 29, 31, 32, 62, 180

armatus, 8, 31, 62, 182, 236, 247
Niobina, 23, 27, 62, 180

davidis, 180
taurina, 12, 62, 180, 238, 242

niquilivensis, see Encrinttrus?
Niquivil, 22, 250
nitidus, see Didymograptus
Normanskill, 38
North America, 32, 35
norvegicum, see Aceroca.•e
Norway, 25, 27, 29, 33, 36
nortvegica, see Acerocarina
?total. : frons, see Orometo pus
noticus, see Famatinolithus
Notopeltis, 27, 61, 153, 157

orthometopa, 5, 7, 9, 13, 14, 28, 61, 155, 230,
233-237, 242, 246-249

Notopeltis orthometopa zone, 27-29

°bolus
andinus, 7, 30
lam pazarensis, 6, 24
sp., 13, 15, 16,35

obtusus, see Encrinurus
Ocloya, 8

Ogygia, 142
-fbuchii, see Ogygiocarella debuchiana, 62, 160
corndensis, see Ogygitella australis, 142

Ogygiinae, 61, 147
Ogyginits, 34, 36, 177, 182
Ogygiocarella, 62, 161

dehttchiana, 62, 160
fauna, 32

Ogygiocaris, 29, 31, 32, 62, 157
araiorhachis, 5, 8, 31, 32, 52, 62, 157, 237, 243,

245, 247, 248
dilatata, 32, 34, 160

Ogygiocaris araiorhachis zone, 30
dilatata zone, 34

Ogygitella, 30, 61, 142
australis, 16, 61, 142, 250, 251

tOgygites, see Ogygia, 142
Ogygitoides, 36, 142

raymondi, 142
Ojo de Agua, Quebrada, 6, 15
Olenidae, 60, 81, 120, 232
Olenina, 60, 81
Oleninae, 61, 81
Olenus, 87

argentinus, 2
argentinus, see Parabolina argentina, 81
cf. argentinus, see Parabolina argentina, 81
?sp., see Plicatolina scalpta, 111

olesnaensis, see Cyrtometopus
see Para pilekia

011acasa, 53
Onchograptus, 33

sp., 18,33
Onchonotus, 227
Onychopyge, 23, 26, 62, 187

argentina, 25, 62, 189, 236, 247
longispina, 25, 62, 189, 247
plagiacantha, 16, 25, 62, 189, 250
riojana, 16, 25, 62, 187, 250
sp., 250

Onycopyge, 187
Ophileta sp., 20, 22, 35
Ophileta? sp., 16
Orin Department (Salta), 240
Orbiculoidea, 39
ornatus, see Trinucleus
Orometopidae, 62, 197, 203
Orometopus, 62, 197

notatifrons, 13, 28, 62, 198, 234
primigenius, 198, 199
pyrifrons, 5, 9, 13, 14, 28, 62, 197, 233-236, 242,

246-249
pyrus, 198
salagastensis, see Mendolaspis salagastensis, 214

Orthidae, 37
Or: his

bolivianus, 34
sp., 16, 19, 22, 34, 35

Orthograpius
calcaratus acutus, 18, 20, 37
truncatus, 39

orthometopa, see Megalaspidella
see Notopeltis

Orthotheca, 28
0/anon, 141

tvilsoni, see Keidelia wilsoni, 141
otaviensis, see Technophorus
Ovejeria, Quebrada de la, 238
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oviformis, see Trinodus
Oxydiscus keideli, 6, 13, 24

Palaeoneilo ira yens::, 24
Paloma, Agua de la, 20
Panderia, 195
Papyriaspididae, 123
Parabasilicus, 36, 61, 146

powisii, 36
tsp., 9
sp. aff. P. typicalis, 35, 36
?sp. all. P. typicalis, 61, 146, 231, 237

Parabolina, 2, 23, 61, 81, 87, 109
tandina, see Parabolina argentina, 81
argentina, 6, 7, 9, 14, 16, 23, 24, 26, 61, 81, 85,

231, 232, 235, 236, 238, 240, 242, 245-247,
250

argentine: fauna, 54
brevispina, 87
here:, 85
jemtlandica, 87
kobayashil, 6, 23, 24, 26, 61, 85, 238, 243
laticauda, 23
longicornis, 23, 85, 87
longicornis praecurrens, 23, 85
mobergi, 23, 87
pheidolopyge, 16, 24, 26, 61, 85, 250
pheidolopyge, see Plicatolina scalpta, 111
spinulosa, 87

Parabolina zone, 23
argentina zone, 23, 26, 29
longicornis subzone, 67

Parabolinella, 2, 23, 27, 32, 61, 103, 107, 109, 114,
120, 123

tandina, see Parabolina argentina, 81
argentinensis,	 5-7,	 9,	 12-14, 16, 24, 25, 27, 28,

43, 61,	 103,	 107, 114, 230-233,	 236-240,
242, 243, 246-248, 250

cf. P. triarthroides, 107
coelatifrons, 12, 23, 24, 26, 61, 87, 109, 238-240
evansi, 107
hecuba, 107, 113
laticauda, 87, II I
limitis, 25, 107, 114
tlimitis, see Triarthrus tetragonalis, 113
("Moxonria") hecuba, 27
rugosa, 123
sp., 231, 238, 242, 245-247, 250
tetragonalis, see Triarthrus tetragonalis, 113
triarthra, 25, 105, 107, 114
triarthroides, 5,	 7,	 13,	 14,

107, 232, 234, 238, 248
williamsoni, 107, 114

27,	 28,	 61,	 87,	 105,

Parabolinopsis, 23, 27, 61, 89
mariana, 5-7, 9,	 12-14, 24,

133, 231-234, 236, 239,
25,

240,
27,
242,

28, 61,	 89,
246-249

?sp., 238, 239
Paracyclostomiceras, 36

depressium, 35
floweri, 35
sp., 8

tParakainella, 133
Parani, Quebrada de, 240
Parapilekia, 215

bohetnica, 215
olesnaensis, 215

Parcha, 240, 242
Parcha, Angosto de, 2, 127, 133, 240

Parcha formation, 4, 5
parchaensis, see Triarthrus
pascuali, see Dichelepyge
Patos, Rio de los, 21
patulus, see Didymograptus
Pedernales, Cerro, 56
Pelado, Cerro, 15
Peltura, 91

sp., see Triarthrus rectifrons, 115
Peltura zone, 23
Pelturinae, 61, 88
pendens, see Tetragraptus
Penmorfa beds, 25
perinflatus, see Leiagnostus?
Peronopseidae, 60, 75
Peronopseinae, 60, 75
Peronopsis, 75

brun floensis, see Pseudoperonopsis brun floensis,
75

ferox, see Psettdoperonopsis ferox, 75
miqueli, see Pseudoperonopsis miqueli, 75
pusilla, 64

Peru, 33
Pescado, Rio, 240
Phacopida, 60, 63, 214
Phalacroma, 76

iruyensis, see Ciceragnostus iruyensis, 76; also
Leiagnostus? perinfiatus, 76

Phalacrominae, 60, 76
Pharostomatidae, 222
pheidolopyge, see Parabolina

see Plicatolina
Phyllograptus, 32

angustifolius elongatus, 33
anna, 18, 30, 33
glossograptoides, 18, 30, 33
sp., 12, 30
sp. cf. P. angustifolius elongatus, 30
sp. cf. P. typas, 9, 30

Pilekia trapezoidalls, see Colpocoryphoides trape-
zoidalis, 223

Pingiiiyal, 43
Pingiiiyal, Quebrada de, 12, 42, 238
Pingiiiyal shales, 12
Piojos, Rio de los, 18
pisiforrnis, see Agnostus
Placo paria fauna, 36
plagiacantha, see Onychopyge
planilimbata, see Megalaspis
Platyostrophia, 35

sp., 22
Platypeltoides, 183

crofti, 183
Plectella? sp., 22
Plesioparabolina, 61, 87

pro paria, 28, 61, 87, 242
Plethometopus, 23

n2icrophthalmus, 23, 26
Plethopeltis, 101

hyeronirni, see Angelina hyeronimi, 99
tlorentzi, see Angelina hyeronimi, 99
mcgalops, 101
tmegalops, see Angelina hyeronimi, 99

Plicatolina, 23, 61, 111
kindlei, 23, 107, 111, 113
pheidolopyge, see Plicatolina scalpta,111
scalpta, 7, 16, 23, 24, 28, 61, 85, 111, 113, 232,

239, 240, 247, 250
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Pliomera, 63, 214
fischeri, 36, 215
primigena, see Pliomeroides primigenus, 219
?sp., 18, 22, 35, 37, 249
tmetophrys, 16, 35, 36, 63, 214, 250, 251

Pliomeridae, 63, 214
Pliomeroides, 27, 63, 218

deferrariisi, 13, 28, 83, 218 219, 234
primigenus, 219

Pocotaica, Cerro, 221
Pocoy, Quebrada, 233
Pocoy shales, 14
pompeckji, see Calymene

see Calymene (Synhomalonotus?)
Porterfieldia, 61, 119

caecigena, 119
jachalensis, 19, 37, 61, 119, 250

Portezuelo, 238
Portezuelo de Salta, 2, 7
Portmadoc beds, 25
Potosi, 53
Potrerillos, Quebrada, 249
Potrero, Arroyo del, 242
Potrero de Castillo, Rio, 236, 237
Potsdamian, 23
powisii, see Asaphus

see Parabasilicus
Pozzo, A., 21
praecurrens, see Parabolina longicornis
praecursor, see Protopeltura praecursor
Prairie Catamarca, 2, 127, 133
preandinus, see Remopleuridioides
Precordillera, 1, 16, 23, 30, 33, 34, 37, 38, 54, 57,

59
primigena, see Pliomera

see Protopliomerops
primigenius, see Orometopus
primigenus, see Pliomeroides

see Protopliomerops
Prionopyge

tminor, see Onychopyge riojana, 187
riojana, see Onychopyge rio/ana, 187
tsee Onychopyge, 187

Proceratopyge, 62, 185
conifrons, 27, 187
incondita, 27, 28, 62, 185, 248
inexpectata, 250

Prochuangia, 81
Productorthis kayseri, 22, 35
Proetacea, 61, 139
Proetidae, 61, 139
Proetidella, 141

fearnsidesi, 141	 •

Proefiella, 37, 61, 139
tellecheai, 16, 18-20, 22, 34, 35, 61, 141, 249-251

Proetiella tellecheai zone, 35-37
Proems, 140

bohemicus, 140
eremita, 140

pro paria, see Plesioparabolina
prosops, see Deltacare
Protocycloceras, 36

bonarellii, 35
harringioni, 35
stefaninii, 35
sp., 8

Protopeltura, 23, 27, 61, 88, 91
aciculata, 23, 88

fgranulosa, see Parabolinopsis mariana, 89, 91
mesembria, 23, 24, 61, 88, 240, 242
praecursor, 88
t see Parabolino psis, 89

Protopliomerops, 27, 63, 217
contracta, 218
deferrariisi, see Pliomeroides deferrariisi, 219
primigena, see Pliomeroides primigenus, 219

primigenus, see Protoplionterops rossi, 217
rossi, 5, 9, 13, 28, 63, 217, 234-236, 239, 242,

248, 249
seisonensis, 218
sp., 13, 234, 250
?sp., 16
superciliosa, 218

Pseudagnostinae, 60, 63
Pseudagnostus

bilobus, 63
cyclopyge, 63

Pseudobasilicus, 142
lawrowi, 142

Pseudogygites, 36, 142
canadensis, 142

Pseudohysterolenus, 26, 27, 62, 189, 191
infidus, 14, 25, 62, 191, 233

Pseudoltainella, 23, 25, 27, 61, 131, 139
keideli, 7, 28, 61, 131, 133, 135, 232
lata, 6, 7, 9, 14, 24, 28, 61, 93, 132, 135, 231-

233, 236, 239, 240, 242, 246-248
(Parakainella) conica, see Kainella conica, 127

(Parakainella) lata, see Pseudokainella lata, 133
ptistrilosa, 14, 24, 61, 133, 231, 236, 240

Pseudo peronopsis, 27, 60, 75
brunt loensis, 23, 75
ferox, 75
?insignis, 75
miqueli, 75
sallesi, 75
zuninoi, 23, 24, 26, 60, 75, 238, 245

Pterograptus, sp., 30
Pterygometopus saltaensis, see Megalaspis saltaensis,

161
Ptychopariida, 60, 79
Ptychopariina, 60, 79
Pueblo Viejo, 240
Puesto Nuevo, 15
Puesto Viejo, 8
Puestos, Quebrada, 246
pugiocauda, see Megalas pis
pumila, see Megalaspidella
punctolineata, see Angelina
Purma, Cerro, 230
Purmamarca, 4, 13, 43, 233, 234
Purmamarca, Quebrada de, 13, 51, 53, 234, 235
Purmamarca shales, 13
pusilla, see Perono psis

see Shumardia
pusillus, see Acadagnostus
pustulosa, see Psettdokainella
putilliformis, see Nanort his
pu/il/us, see Climacograptus
pyriformis, see Basiliella
pyri Irons, see Orometo pus
pyrus, see Orometopus

quadrata, see Fouchouia
quadrants, see Geragnostus (Micragnostus)
quadribrachiatus, see Tetragraptus



Index	 273

Quefioal, Sierra de, 4
Queta, Abra de, 52
Quirusillar Grande, Rio, 240
Quirusillar, Rio, 45

Raaschella, 222
Raphiophoridae, 62, 210
Raphiophorus, 32, 62, 210

Namasi, 5, 31, 32, 62, 210, 243
setirostris, 210

RASSMUSS, 17
raymondi, see Ogygitoides
reclinatus, see Tetragraptus
rectifrons, see Triarthrus
rectispinatus, see Lopnorites
REED, F. R. C., 13, 73
Reedo',thus, 38
Remopleuridacea, 61, 126
tRemopleurides dubius, see Apatokephalus serratus,

135
Remopleurididae, 61, 126
Remopleuridiella, 126

caudalimbata,126
?Remopleuridinae, 61, 126
Rernopleuridioides, 37, 61, 126

preandinus, 18, 22, 35, 61, 126, 249
reticulata, see Araiopleura
Reyes, Quebrada de, 43
Reyes, Rio de, 230
Rhadinopleura, 26, 62, 203, 207

eurycephala, 16, 25, 62, 207, 250
RICH, J. L., 45
RICHARDSON, E., 23
Richardsonellinae, 61, 126
richardsoni, see Anisograptus
Rinconada, Sierra de, 4
Rinconada formation, 20, 56-59
riojana, see Onychopyge

see Prionopyge
riojanus, see Asaphellus
rominigeri, see Basilicus
Rosario de Lerma Department (Salta), 240
Ross, R. J., JR., 218
rossi, see Protoplionterops
rudis, see Agnostus

see Geragnostus (Micragnostus)
RUEDEMANN, R., 38
rugosa, see Hypermecaspis ("Parabolinella")

see Parabolinella
rugostts, see Harpides
Rupasca, Quebrada de, 6, 232
Rupasca shales, 7
russoi, see Australopyge

Saladillo, 240
Saladillo, Rio, 235
Saladillo formation, 4-6, 48
Salagasta, 139
Salagasta, Cerro de, 22
salagastensis, see ?Asaphus

see Ilfendolas pis
see Orometopus

Salinas Grandes, 235
Salitre, 42, 43, 85
sallesi, see Agnostus
salopiensis, see Dtcellograptus divaricatus
Salta, 1, 5, 42, 50
Salta city, 4, 52

Salta Province, 236
saltaensis, see Azygograptus?

see Al egalaspis
see Pterygometopus
see Trinodus?
see Xenostegium

Saltas pis, 27, 61, 95
steinmanni, 5, 27, 28, 61, 97, 243

saltensis, see Keidelaspis
see Nanorthis

salter:, see Broeggeria
see Callograptus

Salto Amerillo, Quebrada del, 249
samensis, see Finkelnburgia
San Agustin, 238
San Alejo, Rio, 237
San Antonio Department (Jujuy), 230
sanbernardica, see Modiolopsis
sanbernardicus, see Tetragraptus
San Bernardo, Cerro, 2, 7, 51, 167, 171, 237, 238
San Bernardo formation, 7
San Gregorio, Quebrada de, 6, 232, 233
San Isidro, 59, 238
San Isidro, Quebrada de, 17, 20, 21
San Jacinto, 8
San Jose, Sierra de, 4
San José shales, 13
San Juan, 1, 19
San Juan city, 17, 56
San Juan limestones, 18-21, 34, 36-38, 55-59
San Juan Province, 249
San Pedro, Rio, 133
San Pedro Department (Jujuy), 232
San Pedro o Nazareno, Rio, 239
Santa Ana, Rio, 240
Santa Cruz, Rio, 42, 43, 49, 51, 240, 246
Santa Cruz formation, 9, 49
Santa Gertrudis, 52
Santa Gertrudis, Quebrada de, 12, 51, 237
Santa Gertrudis formation, 12
Santa Rosa, Rio, 42, 53, 246
Santa Victoria, Angosto de, 8
Santa Victoria, Cordillera de, 42
Santa Victoria, Rio, 8, 31, 42, 43, 45, 49-51, 133,

246, 247
Santa Victoria Department (Salta), 245
sarmientoi, see Maclurites
Sarzo, Quebrada del, 240
Sauces, Abra de los, 133, 236
Saukia, 120

?sp., 121
scalpta, see Plicatolina
Scandinavia, 32, 33, 35
Scenidium? sp., 22
SCHLAGINTWEIT, 0., 4, 54
schlagintweiti, see Hoekaspis
Scotland, 36
sedgwicki, see Angelina
sedimentation environments, 39
seisonensis, see Protopliomerops
Seleneceme, 203, 207

et , ansi , 207
se parafas, see Dichograptus
Sepulturas limestones, 13
serra, see Tetragraptus
serrata, see Centropierira
serrattis, see Apatokepha/us

see Dicellocephalus
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see Dicelocephalus
see Trilobites

setirostris, see Raphiophortss
sexcostatus, see Encrinurus
SGROSSO, P., 4
SHAW, A. B., 23, 27
shinetonensis, see Triarthrus
Shineton shales, 71
Shumardia, 31, 60, 79

bottnica, 25, 79
erquensis, 6, 9, 14, 16, 24, 25, 60, 79, 233, 235,

247, 248, 250
minutula, 7, 13, 14, 27-29, 60, 79, 231, 233-237,

242, 248
nericiensis, 79
pusilla, 27, 29, 79, 80

Shumardia pusilla zone, 29
Shumardiidae, 60, 79
sidenbladhi, see Geragnostus
Sierras Pampeanas, 42
Siete Hermanos, Cerro, 12
simulans, see Didymograptus
Skolithos, 6, 8, 12, 43, 48, 53, 54
sociale, see Dictyonema labelliforme
Sococha gap, 242
Sowerbyella sp. aff. S. sericea, 22, 35
speciosa, see Calymene?
Sphaerocare, 26, 63, 226

globifrons, 16, 25, 63, 227, 247, 250
spinostes, see Triarthrtss
spin ulosa, see Parabolina
STAPPENBECK, R., 16, 18, 21
Shaurocepha/us, 187
Staurograptus dichotomus, 15
stefaninii, see Protocycloceras
STEINMANN, G., 39, 52, 53
STEINMANN ISC HOER, 2
steinmanni, see Angelina

see fujuyaspis
see Liostracus
see Saltas pis

STELZNER, A., 14, 16, 22
stelzneri, see Clitambonites?

see Maclurnes
stenorhachis, see lllaenopsis

see Tropidopyge
STIPANICIC, P., 21
STORMER, L., 34
stokesii, see Asaphus

see Warburgella
striatus, see Con ocephalites
Strophomena

?talacastensis, 22, 32
Subandine Ranges, 1, 53
subradiatus, see Trinucleus
Sucre, 53
sttperciliosa, see Protopliomerops
Suri, Cerro, 250
suriensis, see Lonchodomas
Suri formation, 16, 55
Sweden, 23, 26, 29, 33, 65, 67, 75, 76, 85
Symphysurus, 29
Symphysurus? anderssoni, 183
Synhomalonotus, 53, 63, 221

kobayashii, 9, 12, 34, 35, 63, 221
trisiani, 34

Tacsai* Cordillera de, 42

Tafia, 35
sp., 19,22

Tafna, 9, 31, 36, 52
talacastensis, see Strophomena?
Talacasto, Quebrada de, 22, 250
Talbotina, 222
Tambillos, 53
Tambillos, Rio, 15
Tambo Guanacuno, 42, 50, 68
Tapacari, Cuesta de, 53
tardus, see Trinodus
Tariia, 50, 52
taurina, see Niobina
taurin us, see Basilicoides
Technophorus otaviensis, 39
tellecheai, see Dalmanitina

see Proetiella
tents:costal°, see Cosmogoniophorina
tereouscrthis, see Glyptograptus
tetragonalis, see Parabolinella

see Triarthrus
Tetragraptus, 32

amii, 18, 30, 33
bigsbyi, 9, 18, 30, 32, 33, 36
lavalensis, 7, 30-32
pendens, 9, 30, 32
quadribrachiatus, 9, 18, 30, 32, 33
reclinatus, 18, 30, 33
sanbernardicus, 7, 30-32
serra, 18, 30, 33

Tetragraptus bigsbyi zone, 30, 33
Texas, 25-27
thomsoni, see Illaenopsis
Thysanopyge, 2, 29, 32, 52, 62, 167, 172

argentina, 5, 7, 8, 12, 13, 29, 31, 52, 62, 169, 172,
235-238, 240, 242, 243, 245-249

argentina, see Kayseraspis brackebuschi, 167
clavijoi, 8, 31, 62, 171, 238, 247
fauna, 31, 32, 34
1-frenguellii, see Thysanopyge argentina, 169
?latelimbata, 62, 173, 247
sp., 9, 32

Tilcara, 6, 13, 233
Tilcara, Sierra de, 6
Tilcara Department (Jujuy), 232
Tilcuya, 2
tilcuyensis, see Agnostus

see Geragnostus
see Geragnostus (Micragnostus)

Tincuya, 42, 81, 83
tmetophrys, see Pliom era
tments, see Machairagnossus
To!dos, 246
Tomates, Arroyo de los, 230
tom kolensis, see Asaphellus
Tomkolian, 25
tornquisti, see Hysterolentts
Toro, Quebrada del, 2, 5, 6, 42, 43, 48, 50-52, 240
Toro Ara, Rio, 9
Toro Ara group, 9
Trapaio, Alto del, 242
trapezoidalis, see Colpocoryphoides

see Pilekia
Trapiche formation, 18, 38, 59
Tremadocian, 1, 5, 7, 9, 13-15, 23, 26, 27, 29, 36,

42, 54, 230-235, 237, 238, 240, 242, 243, 245-
250

Trempealcauan, 23, 26, 27
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Tres Lagunas, Rio, 42, 247
Tretaspidinae, 62, 200
Tretaspis, 202, 210
triarthra, see Parabolindla
Triarthrinae, 61, 99
triarthroides, see Parabolinella
Triarthrus, 32, 61, 107, 113, 114

angelini, 28, 115
angelini var. recuirons, see Triarthrus rectifrons,

115
beck:, 114
canadensis, 114
parchaensis, 5, 31, 32, 61, 117, 119, 243, 245
rectifrons, 13, 14, 28, 32, 61, 115, 233-235, 242,

246, 248
shinetonensis, 5, 12, 24-26, 29, 61, 115, 117, 238,

240
sp., 242, 243
spinosus, 114
tetragonalis,	 7,	 14, 24, 25, 27-29, 32,	 61, 113,

119, 231-233, 237, 239, 240, 242-245
Triarthrus tetragonalis-Shumardia minutula zone, 27
tricornis, see Cry ptograptus
Trigo Huayco, 246
Trigonograptus

ensiformis, 18, 30, 33, 38
ensiformis lanceolatus, 38
sp., 19, 37, 38

Trilobita, 63
Trilobites serratus, see Apatokephalits serratus, 135
Trinodus, 60, 73

agnostiformis, 73, 74
glabratus, 27
in juyensis, 13, 27, 28, 60, 73, 74, 233, 235, 236,

248
oviformis, 27, 74
?saltaensis, 5, 27, 28, 60, 74, 242
sp., 248
tardus, 74

Trinucleidae, 62, 199, 203
Trinucleina, 60, 62, 197
Trinucleus

bronni, 35
faveolatus, 35
kruegeri, 34
ornatus, 34
subradiatus, 202

tri sectus, see Lotagnostus
tristani, see Synhomalonotus
Tropidopyge, 120

broeggeri, 120
stenorhachis, 120

truncatus, see Onthograptus
tuberculatus, see Calymenidius
iullbergi, see Acerocare

see Geragnostus
Tumbaya Department (Jujuy), 133
Tunari Range, 53
Tupe, Quebrada del, 22
turgididur, see Leiagnostus
TURNER, J. C., 1, 4, 8, 15, 17, 18, 26, 29, 38, 39
typicalis, see Parabasilicus
tyran nus, see Basilicus

ulrichi, see Andesaspis?
see Beltella
see ''Liostracus"

unda, 45, 50, 55, 58, 59
undaform, 50-52

vacillans, see Didymograptus
vacillans-dellexus, see Didymograptus
variolatus, see Encrinurus
v-deflexus, see Didymograptus
verisimilis, see Beltella
Vermont, 23, 27, 62, 69, 113
v-fractus, see Didymograptus
Victoria, 32
Viejo, Cerro, 19, 250
villebruni, see Asaphopsis
Villicum, 57
Villicum, Sierra de, 22, 56, 59

see Geragnostus (Micragnostus)
Vinchina, 15
Volcancito, Rio, 15, 73, 188, 250
Volcancito formation, 15, 54

WALCOTT, C. D., 27
walcottorum, see Didymograptus
Warburgella,141

stokesii, 141
Western Precordillera, 21
whit fieldi, see Diplograptus
WHITTINGTON, H. B., 73, 126
williamsoni, see Parabolinella
tvillsi, see Aristoharpes
WILSON, J. L., 25, 27
wilsoni, see Keidelia

see Otarion

Xenostegium, 161, 167
brackebuschi, see Kayseraspis brackebuschi, 167
saltaensis, see Megalaspis saltaensis, 161

Yacones, 237
Yacones, Rio, 51, 236
Yacoraite, Quebrada de, 133, 233
Yalguaraz, Pampa de, 18, 21
Yapeenian, 23, 32
Yaii, 9, 31, 36, 52
Yavi Department (Jujuy), 235
Yavi formation, 12
yokusensis, see Dolerobasilicus
Yoscaba, Sierra de, 4
Yunchari, Cordillera de, 42

Zanj6n formation, 8
Zapla, Sierra de, 4, 7, 39, 53, 54, 230, 232
zaplensis, see Calymenella?
Zonda, Quebrada de, 22
Zuninaspis, 29, 31, 62, 174

acuminata, 8, 62, 175, 248
ZUNINO, J. j., 1, 4, 6, 8, 12, 13, 54
zuninoi, see Pseudoperonopsis
Zygobolba asap/la, 31
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ADDENDUM

SUBSTITUTION OF PHAROSTOMINA FOR
COLPOCORYPHOIDES

Only after completion of type-setting and
making page proofs of this volume has op-
portunity been afforded to either of the
authors to see an excellent monograph by
N. SDZUY (1955, Die Fauna der Leimitz-
Schiefer [Tremadoc]; Abhandlungen der
Senckenbergischen Naturforschenden Ge-
sellschaft, no. 492, p. 1-74, pls. 1-8, Frank-
furt a. M.) on Tremadocian fossils from
Bavaria. In this paper the calymenid genus
Pharostomina is proposed with P. oepiki
SDZUY as type species, loc. cit., p. 31).

SDZUY referred Pilekia trapezoidalis HAR-
RINGTON to his genus, correctly pointing out
the close similarities between the cranidia of
the Argentine and German species. The
pygidium of P. trapezoidalis, not known in
1938, is also closely comparable to that of P.
oepiki. It is evident, therefore, that the genus
Colpocoryphoides proposed in this paper,
with Pilekia trapezoida/is HARRINGTON as
type species, is an invalid junior synonym of
Pharostomina SDZUY, 1955. Therefore, for
Col pocoryphoides HARRINGTON & LEANZA
wherever mentioned in this volume read
Pharostomina SDZUY.


