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ABSTRACT

This report is concerned principally with American Wolfcampian fusulinids. It includes
notice of several fusulinid genera proposed in recent years, and changes in classification of the
fusulinids. The first section of this report considers units known since 1948.

The section on regional correlations and faunal summaries presents brief discussions of the
stratigraphy and fusulinid faunal aspects of the Wolfcampian rocks of Kansas, north-central and
western Texas, New Mexico, southern Arizona, several parts of Nevada, and the Wasatch
Mountains of Utah.

The fusulinid fauna described in the third section of this report includes a new species of
Ozawainella, an unnamed form of Nankinella, a previously described species of Schubertella,
a new species of Baultonia and one of Pseudo fusulinella, three new and one previously de-
scribed forms of Oketaella, six new and two previously described forms of Triticites, seven new
and three previously described forms of Dunbarinella, 15 new and four previously described
forms of Schwa germa, one previously described form of Paraschwagerina, four new forms of
Pseudofusulina, and three new and two previously described forms of Pseudoschwagerina.
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INTRODUCTION
This publication concerns Wolfcampian fusuli-

nids of the United States. Fusulinids of Wolf-
campian age are known to occur in Nebraska,
Kansas, Oklahoma, Texas, New Mexico, Wyoming,
Montana, Idaho, Utah, Arizona, Nevada, and Cali-
fornia. Although some collections have been studied
from all of these states, no attempt is made to make
this report complete in all respects. The fusulinid
faunas of Nebraska and Kansas practically dupli-
cate one another and only the Kansas fauna will be
considered in detail. The faunas from Wyoming,
Montana, Idaho, and California are considered here
only for comparative purposes. Although Wolf-
campian fusulinids are widespread in Nevada, only
a part of those from the northeastern part of the
State are described. However, most of the Wolf-
campian fusulinids available from Kansas, Okla-
homa, north-central Texas, New Mexico, Arizona,
and central Utah are described.

Some of the American Wolfcampian fusulinids
described in previous papers will be considered
principally for purposes of comparisons. Earlier
reports on American Wolfcampian fusulinids in-
clude those by BEEDE (1916 ), BEEDE & KNIKER
(1924), DUNBAR & CONDRA (1928 ), SK INNER
( 1931 ), DUNBAR & SKINNER (1931 ), WHITE 1932
DUNBAR & SKINNER (1936 ), NEEDHAM 1937
DUNBAR & SKINNER (1937), FRENZEL & MUNDORFP
( 1942), and THOMPSON, WHEELER, & HAllAIU)

( 1946 ).
The Permian part of the Oquirrh formation of

the southern Wasatch Mountains was studied in
some detail by H. J. BISSELL a number of years ago,
and he obtained rather extensive collections of
fusulinids. These were sectioned with the help of
G. J. VERVILLE, and a small part of this report de-
scribing them was written jointly with BISSELL.
Also, A. N. HANSEN obtained several collections of
fusulinids from western Utah and northeastern Ari-
zona which are described in a section of this report
with HANSEN.

I wish to express my sincere thanks to the many

individuals and institutions who have made major
contribution to this study. J. C. FRYE, J. M. JEwErr,
R. C. MOORE, and G. J. VERVILLE made information
available to me concerning Kansas fusulinid occur-
rences or helped me with the field work in obtain-
ing some of the collections. W. M. FURNISH ob-
tained some collections from Oklahoma and Texas,
and E. N. K. WAERING and R. V. HOLLINGSWORTH
helped in obtaining some of the Oklahoma collec-
tions. M. G. CHENEY and R. C. MOORE furnished
information concerning collections from the north-
central Texas area. All of the field work in extreme
western Texas and New Mexico was done with the
New Mexico Bureau of Mines. A. A. STOYANOW
and W. B. LORING furnished collections and meas-
ured sections of the Naco limestone of southern Ari-
zona. The collections from Confusion Range, Utah,
were furnished by C. S. BACON, those for Fusulina
Peak, Nevada, were collected by W. A. YouNcQuisT
and BRUCE HEEZEN, and numerous undesciibed
collections from Nevada examined in the prepara-
tion of this study were collected by H. E. WHEELER
and E. J. ZELLER ROBERT ROTH and J. W. SKINNER
have furnished numerous collections of Wolf campian
fusulinids from many areas. The Kansas Geological
Survey, the University of Kansas, and the Univer-
sity of Wisconsin have provided considerable finan-
cial and technical aid in the preparation of this
report. Technical assistance during the last six
years of study was financed partly by the Research
Committee of the University of Wisconsin from
funds furnished by the Wisconsin Alumni Research
Foundation. Mrs. GRACE MUILENBURC, of the Kan-
sas Geological Survey, prepared the graphic di-
agrams of the stratigraphie sections, and Miss
BEVERLY BROOKS, at Wisconsin, typed the entire
manuscript. I express special thanks to the follow-
ing research assistants and graduate assistants who
gave invaluable help in carrying this study to com-
pletion: G. J. VERVILLE, C. W. PITTSAT, G. A. SAN-
DERSON, W. L. MOORE, W. E. KING, D. A. BOSTVVICK,
E. J. ZELLER, and DORIS ZELLER

CLASSIFICATION OF FUSULINIDAE
FAMILY RELATIONSHIPS

The classification proposed in 1948 (THomPsoN)
recognized six subfamilies as divisions of the family
Fusulinidae. Since then, the superfamily Endo-
thyridea was proposed by GLAESSNER ( 1948 ) to in-
clude fusulinids and endothyroids, and the family
Neoschwagerinidae was proposed by DUNBAR
(1948) for a part of the group included in the Fusu-
linidae in 1948. Also, the subfamilies Staffellinae
MucLucHo-MAKLAI, 1949, Sumatrininae ICAHLER &
KAHLER ( 1946 ), and "Fusulinellinae*" ROZOVSKAYA
(1950a) have been proposed for divisions of the
family. It is not considered entirely feasible at

Subfamily name previously used by STAFF & WEDEKIND, 1910.

this time to recognize a superfamily to include the
fusulinids, but if it should be established, such a
superfamily should include only the fusulinids and
not the endothyroids. Furthermore, it would be
necessary to divide the Superfamily Fusulinidea
into families of more or less equal rank, with an
arrangement chronologically somewhat as follows:

Superfamily Fusulinidea
Family Ozawainellidae
Family Staffellidae
Family Fusulinidae
Family Verbeekinidae
Family Neoschwagerinidae

As has been pointed out (THoxrpsoN, 1948, p.
26), such genera as Nummulostegina SC:HUBERT,
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N ankinella LEE, Staff ella OZAWA, Pisolina LEE, and
Sphaerulina LEE are almost invariably replaced by
secondary mineralization, although commonly asso-
ciated with typical fusulinids of perfect preserva-
tion. Since this preservation is so markedly dif-
ferent from other associated fusulinids, it is strongly
suggested that the original shell composition of the
staff ellids was different from that of other fusu-
linids and possibly constitutes a valid basis on
which to separate them from the fusulinids into the
family Staffellidae.

The fusulinids generally are considered to have
been derived from endothyroid forms of Mississip-
pian age ( Lower Carboniferous ). Studies indicate
to me that the fusulinids were not derived from the
endothyroids but from ancestral stock of Millerella,
a form or group which is unknown at the present
time.

CHARACTERS OF GENERA

All of the fusulinid genera known to me in 1948
and considered valid were described in detail in the
publication "Studies of American Fusulinids, Part 1"
( THomPsoN, 1948), and wherever possible their
type species or typical forms were illustrated. Sev-
eral additional genera have been established or
have come to my attention since that time. For the
sake of completeness, the classification of the family
Fusulinidae is outlined below, and immediately
following this outline, detailed descriptions are
drafted of genera or subgenera not discussed in
1948. In the classification then proposed, 6 sub-
families, 48 genera, and 1 subgenus were recog-
nized. Seven additional genera and subgenera de-
scribed subsequently are described and illustrated
in this report. Also, one previously discussed genus
is described and figured. The genus Chusenella
Hsu, 1942, discussed in 1948 is placed with ques-
tion in synonymy with Schwagerina WILLER
Genera or subgenera marked below with an asterisk
are described and their type species illustrated in
this report.

FAMILY FUSULINIDAE MBLLE11, 1878

Subfamily OZAWAINELLINAE THOMPSON & FOSTER, 1937
Millerella THOMPSON, 1942
Ozawainella THOMPSON, 1935

* Paramillerella THOMPSON, 1951
* Reiche/ina ERK, 1941

Lana DUNBAR & SKINNER, 1937
Rauserella DUNB9R, 1944

* Dunbarula CIRY, 1948
Subfamily STAFFELLINAE MnmucHo-MAKLAT, 1949

Nummulostegina SCHUBERT, 1907
Nankinella LEE, 1933
Staff ella OZAWA, 1925
Pisolina LEE, 1933
Sphaerulina LEE, 1933

Subfamily SCHUBERTELLINAE SKINNER, 1931
Eoschubertella THOMPSON, 1937
Fusiella LEE & CHEN, 1930
Schubertella STAFF & WEDEKIND, 1910
Boultonia LEE, 1927
Codonofusiella DUNBAR & SKINNER, 1937
Yangchienia LEE, 1933

* Minojapane//a Fup:mo -ro & KANumik, 1953

Subfamily FUSULININAE RHUMBLER, 1895
Pseudostaffella THOMPSON, 1942
N eofusulinella DEPRAT, 1912
Wedekindellina DUNBAR & HENBEST, 1933
Waeringella THOMPSON, 1942

* Pseudofusulinella THOMPSON, 1951
Pro fusulinella RAUSER-CERNOUSSOVA BELJAEV, 1936
Fusulinella MBLLER, 1877
Fusu/ina FISCHER DE WALDHEIM, 1829

* Akiyoshiella TORIYAMA, 1953
Quasifusulina Ci- EN, 1934
Gallowaiinella CHEN, 1937
Palaeofusulina DEPRAT, 1912

Subfamily SCHWAGERININAE DUNBAR & HENBEST, 1930
* Oketaella THOMPSON, 1951

Triticites GIRTY, 1904
Nip ponitella HANZAWA, 1938
Dunbarinella THOMPSON, 1942
Schwagerina MiiLLEn, 1877
Rugosofusuhna RAUSER-CERNOUSSOVA, 1937
Paraschwagerina DUNBAR & SKINNER, 1936
P. (Paraschwagerina) DUNBAR & SKINNER, 1936

* P. (Acervoschwagerina) HANzAwA, 1948
Pseudoschwagerina DUNBAR & SKINNER, 1936
P. (Pseudoschwagerina) DUNBAR & SKINNER, 1936
P. (Zellia) KAHLER & KAHLER, 1937
Pseudofusulina DUNBAR & SKINNER, 1937
N agatoella THOMPSON, 1936
Parafusulina DUNBAR & SKINNER, 1931
Polydiexodina DTJNBAR & SKINNER, 1931

Subfamily VERBEEKININAE STAFF & WEDEKIND, 1910
Eoverbeekina LEE, 1933
V erbeekina STAFF, 1909
Misellina SCHENCK & THOMPSON, 1940
Brevaxina SCHENCK & THOMPSON, 1940
Pseudodoliolina YABE & HANZAWA, 1932

Subfamily NEOSCHWAGERININAE DUNBAR & CONDRA,

1928
Cancellina HAYDEN, 1909
Neoschwagerina YABE, 1903
Yabeina DEPRAT, 1914

Subfamily SUMATRININAE KAHLER & KAHMER, 1946
Afghanella THOMPSON, 1946
Sumatrina VoLz, 1904
Lepidolina LEE, 1933

PARAMILLERELLA THOMPSON 1951

Plate 1, figures 7-8

Paramillerella THOMPSON, 1951, Cushman Found. Foram.
Research, Contr., vol. 2, p. 115-116.

Millerella [part] THOMPSON, 1944, Kans. Geol. Survey Bull.
52, p. 419-420; 	 , THOMPSON, 1945, Same, Bull. 60,
p. 44, 	 , THOMPSON, 1948, Univ. Kans. Paleont.
Contr., Protozoa, art. 1, p. 27.

GENOTYPE. - Millerella? advena THOMPSON, 1944, Kans.
Geol. Survey Bull. 52, p. 427-429, pl. 1, fig. 10-14 ( Holo-
type, pl. 1, fig. 10).

The shell of Paramillerella is minute, planispirally
coiled in all volutions, and subellipsoidal to sub-
discoidal; with rounded to subangular periphery,
straight axis of coiling, and flush, slightly extended,
to umbilicate axial ends. The first one to one and
a half volutions of most forms are slightly evolute,
the following two to three volutions completely
involute, and outer volutions slightly evolute to in-
volute. Mature shells contain less than eight volu-
tions and are slightly more or less than 1 mm. in
maximum diameter. The form ratios of most forms
decrease slightly as maturity is approached. The
proloculus is minute, and the shell expands slowly
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and uniformly. The thin spirotheca is composed of
a tectum combined with upper and lower tectoria.
The septa are plane throughout the shell, closely
spaced, about normal to the spirotheca above the
tunnel, and curved anteriorly in the polar areas,
The narrow, straight-pathed tunnel is bordered by
high asymmetrical chomata.

Paramillerella is somewhat similar to Staff ella
OZAWA, but it is much smaller, not so nearly spheri-
cal, marked by less highly discoidal early volutions,
and characterized by distinctly different wall struc-
ture. The original composition of the shell of these
generic groups may have been quite different.

Paramillerella also resembles Millerella THOMP-

SON ( Pl. 1, fig. 9-11) and most previously described
forms of Paramillerella were originally referred to
Millerella. It can be distinguished from Millerella
by its more nearly involute shell, more massive cho-
mata, and more nearly spherical shell.

The genus Paramillerella, represented by numer-
ous American forms, is most abundant in Lower
and Middle Pennsylvanian rocks. Its range out-
side of North America is not known.

REICHELINA ERK, 1941

Plate 1, figures 1-3

Reichelina ERIE, 1941, Eel. geol. helv., vol. 34, p. 249-250;
	, THOMPSON, 1948, Kans. Univ. Paleont. Contr.,
Protozoa, art. 1, P. 67; 	 , MIKLUCHO-MAKLAI, 1952,
Akad. Nauk SSSR, Compte Rendu (Doklady), n. s., vol.
82, P. 991.

GENOTYPE.—Reiche/ina cribroseptata ERK, 1941, Eel. geol.
helv., vol. 34, p. 250-251, pl. 14, fig. 17-21 (Holotype,
pl. 14, fig. 17).

The shell of Reichelina is divisible into three parts.
The first part ( one to one and a half volutions ) is
subdiscoidal, distinctly evolute at first, and then
gradually more involute, with narrowly rounded
periphery. The second part ( about three volu-
tions) is distinctly discoidal, involute with sharply
angular periphery. The third part ( composed
seemingly of only part of one volution ) is uncoiled
and very narrow laterally. The spirotheca is thin,
consisting of tectum and diaphanotheca. The septa
are closely spaced, plane, but distinctly arcuate
anteriorly, even out into the uncoiled part. The
tunnel is triangular in cross section, with a flat
bottom and sharp upper corner. Heavy deposits
cover the top of the spirotheca, even across the
floor of the tunnel. These deposits increase in
thickness gradually and uniformly poleward so as
to fill the chambers completely in the slightly urn-
bilicate polar ends.

Reichelina resembles Ozawainella THOMPSON in
its inner volutions but differs from that genus by its
outer uncoiled part of the shell and heavy secondary
deposits on the spirotheca and in axial areas.

The uncoiled outer part of the shell of Reich elina
is similar to that of Millerella THOMPSON, but shells
of these two genera can be distinguished by the
more sharply angular periphery in the former, more

extended polar ends, heavy secondary deposits on
the spirotheca, involute nature of later volutions
before uncoiling, and different spirothecal struc-
ture.

The only known form of Reichelina, the geno-
type, is from Upper Permian rocks of Turkey.

DUNBARULA CIRY, 1948

Plate 1, figures 4-6; Plate 3, figure 6

Dunbaru/a CIRY, 1948, Bull. sci. Bourgogne, tome 11, p.
103-110.

Boultonia [part] THOMPSON, WHEELER, & DANNER, 1950,
Cushman Found. Foram. Research, Contr., vol. 1, p. 53.

GENOTYPE. — Dunbarula mathieui Cinv, 1948, Bull. sci.
Bourgogne, tome 11, p. 103-110, pl. 1, fig. 1-13 ( Holo-
type here designated as specimen shown in pl. 1, fig. 10).

The mature shell of Dunbarula CIRY is small,
short, and inflated subcylindrical to fusiform, with
pointed to broadly rounded polar ends, and broadly
convex to straight lateral slopes. Mature shells of
the only two forms described are composed of five
to seven volutions, less than 2.5 mm. long and 1.3
mm. wide, and have form ratios of near or less than
two. The first two to four volutions are coiled at
large angles to the outer volutions, have short axes
of coiling, and are distinctly discoidal in shape with
narrowly rounded periphery. The change from
this early discoidal stage to an ellipsoidal mature
shape takes place in about one volution. The pro-
loculus is minute, and increase in height of the
chambers is gradual. The thin spirotheca is com-
posed of the tectum and a thin diaphanotheca, the
latter showing fine pores in outer parts of some
shells. The septa are closely spaced, narrowly and
highly fluted in the end zones, and less intensely
fluted across the central part of the shell of the outer
elongate volutions. The fluting forms closed cham-
berlets to about the height of the tunnel across the
central part of the shell. Unlike most fusulinids with
moderate septal fluting, the end zones of Dunbarula
somewhat resemble those of Acervoschwagerina
HANZAWA in which re-entrants of the fluting cause
the septa to end high up in the salient of the pre-
ceding septum, resulting in only a short septum at
these points and, therefore, more septa at the top of
the volution than at the bottom. The septa are
composed of the tectum and a distinct clear poste-
rior layer (feuille septal) that extends to the base
of the septa, at least on salients of the flutings and
in outer volutions. The tunnel is narrow, reaching
a height of about half that of the chambers in outer
volutions. It extends to at least the seventh-bef ore-
last chamber. Septal pores are large, very closely
spaced, and arranged in a diagonal or quincunx pat-
tern. Chomata occur throughout the outer elongate
part of the shell, forming irregular ridges along
edges of the tunnel and spreading upward laterally
onto the septa.

Dunbarula is closely similar to Rauserella DUN-
BAR in its early shell features but differs in septal
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fluting of the outer volutions and the more nearly
cylindrical to fusiform shape of the shell.

Through the kindness of Professor CIRY, I have
had opportunity to examine topotype specimens of
the genotype. Direct comparisons demonstrate that
it is similar to the form described by THOMPSON,
WHEELER, & DANNER as Boultonia cascadensis from
the Twin Lakes deposits ( Tethyan ) of Washington,
and it is evident that they are congeneric. The outer
mature volutions of Dunbarula resemble those of
Boultonia LEE in septal fluting, but these genera are
distinguished by their different inner volutions.
However, the exact nature of the inner volutions of
Boultonia is not understood entirely.

As pointed out by CIRY, the fusiform part of the
shell of the forms which Elm (1941) described from
Turkey and referred to Codonofusiella resemble
Dunbarula mathieui closely. The juvenile part of
their shell is discoidal like that of Dunbarula, their
septal pore system seems similar, the septa of their
fusiform volutions are fluted like those of Dun-
barula, and their spirothecal structures are similar.
Without the uncoiled part of shells of the forms
from Turkey referred by ERK to Codonofusiella, it
would be quite impossible to distinguish Dunbarula
generically from them. The wall structure of the
genotype of Codonofusiella, C. paradoxica DUNBAR
& SKINNER, is not well known, and its exact compo-
sition is not clearly understood. The original wall
structure of C. paradoxica may have been consid-
erably different from that of Dunbarula mathieui.

The genotype of Dunbarula, D. mathieui CIRY, is
from the Permian of Tunisia where it is stated by
CIRY to be associated with Para fusulina and Ya-
beina. D. cascadensis from Washington is associ-
ated with typical genera of the Zone of Verbeekina-
N eoschwagerina, such as V erbeekina V oLz, N eo-
schwagerina YABE, Pseudodoliolina YABE & HAN-
ZAWA, and Schwa germa MOLLER.

MINOJAPANELLA Fuji/slum & KANUMA, 1953
Plate 2, figures 1-5

Minojapanella Fupmaro & KANUMA, 1953, Jour. Paleon-
tology, vol. 27, 150-152.

GENOTYPE.—Minojapanella elcmgata FtwmoTo & KANUMA,
1953, Jour. Paleontology, vol. 27, p. 152, pl. 19, fig. 1-11
( Holotype here designated as the specimen illustrated
by FujimoTo & KANUMA as pl. 19, fig. la-lc.)

The shell of Minojapanella FujimoTo & KANUMA
is minute and very highly elongate subcylindrical,
with form ratios as great as 8.0. The first few volu-
tions are ellipsoidal and coiled at large angles to
the outer volution. Beyond this irregularly coiled
early stage, the axis of coiling rapidly becomes
greatly extended. The proloculus is minute, and
the shell expands about uniformly. The spirotheca
of the genotype species is indistinct. In most parts
of the shell, it seems composed of a very thin single
layer. FUJIMOTO & KANUMA interpret it as having
a tectum, a diaphanotheca, and upper and lower

tectoria. The septa are closely spaced and are in-
tensely fluted throughout the shell. The fluting
forms close-packed chamberlets for at least half the
height of the chambers. Although in some speci-
mens it seems that the septa are less highly fluted
across the center of the shell, other specimens show
that fluting extends completely to tops of the cham-
bers even at the center of the shell. The chamber-
lets contain peculiar secondary deposits. The tun-
nel is not distinct in most specimens but seems to be
a low slit. Chomata are low and discontinuous.
Axial fillings are probably very massive, but the
mineralized nature of the shell seemingly has al-
tered the fillings in all available specimens.

All of the original type specimens and numerous
topotype specimens that were kindly sent to me by
FujimoTo AND ICANUMA have been replaced com-
pletely by secondary mineralization, but the nu-
merous associated larger fusulinids seem to be per-
fectly preserved, suggesting that the original shell
composition of M. elongata may have been some-
what different from that of some other fusulinids.

Minojapanella is one of the most highly elongate
and slender of the smaller fusulinids. The holotype
specimen, which has four and a half volutions,
measures about 3 mm. long and 0.5 mm. wide. The
axial section of the topotype specimen here illus-
trated measures about 4.1 mm. long and 0.6 mm.
wide.

Minojapanella can be distinguished from Boul-
tonia LEE by its more slender shell, heavy axial fill-
ings, more intensely fluted septa, the peculiar de-
posits in its chamberlets, and possibly a different
spirothecal structure.

The asymmetrical early volutions of Minojapan-
ella suggest that this genus is a member of the sub-
family Schubertellinae, and it may be a late aber-
rant member of a part of this subfamily. It is
associated with the fusulinid genera Staffella, Schu-
bertella, Schwagerina, and Pseudo fusulina, which
indicate that it is early Permian in age.

PSEUDOFUSITLINELLA THOMPSON, 1951
Plate 2, figures 6-9; Plate 7, figures 1-10

Pseudo fusulinella THoxrpsoN, 1951, Cushman Found. Foram.
Research, Contr., vol. 2, p. 117-118.

Neofusulinella [part] THOMPSON, WHEELER, & HAllARD,
1946, Geol. Soc. America, Mem. 17, p. 15-16;  
THOMPSON & VERVIL LE, 1950, Cushman Found. Foram.
Research, Contr., vol. 1, p. 69.

GENOTYPE. — Neofusulinella occidentalis THOMPSON &
WHEELER, 1946, Geol. Soc, America, Mem. 17, p. 25-26,
pl. 2, fig. 1-4 (Holotype, pl. 2, fig. 2).

The shell of Pseudo fusulinella is inflated to elon-
gate fusiform, with narrowly rounded to pointed
polar ends, straight axis of coiling, and concave
lateral slopes. Mature shells have as many as 12
volutions, and most of them are less than 6 mm. in
maximum length. The general shape of the shell
is closely similar throughout all volutions, decreas-
ing in some but increasing in others as the shell
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grew. The proloculus is minute, and the early
volutions are very tightly coiled. The increase in
height of the chambers as the shell grew was uni-
form but rather rapid. The spirotheca is thin, be-
ing composed of a tectum and diaphanotheca with
very minute but distinct pores which pass through
the tectum and chomata. Massive chomata and
axial fillings form thick layers on top of the spiro-
theca, in the center of the shell giving the appear-
ance of a spirotheca composed of four layers. The
chomata are very massive and highly asymmetrical,
with steep to overhanging tunnel sides and lower
poleward slopes. The chomata join with the axial
fillings and spread as thick layers on the septa, ex-
tending onto bases of the spirotheca in inner volu-
tions. Only a small circular lateral opening re-
mains at the top and center of the chamber above
the highest part of the chomata. The tunnel is
singular, and its path is about straight. The septa
are plane in the center of the shell, but fluted rather
narrowly at their base in the axial areas with plane
upper surfaces.

Pseudofusulinella can be distinguished from Fu-
sulinella WILLER by its axial fillings, different spiro-
thecal structure, and somewhat different shape.

Pseudofusulinella differs from Neofusulinella DE-
PRAT in its axial fillings, massive chomata, fluted
septa, and somewhat different shape.

The spirothecal structure of Pseudofusulinella is
similar to that of Yangchienia LEE, but it can be
distinguished from Yangchienia by difference in
structure of the chomata, symmetrical planispiral
volutions throughout the shell, and fluting of septa
in the axial areas.

Pseudo fusulinella resembles Waeringella THOMP-
SON in many respects and probably is a descendent
from a member of that genus. However, Pseudo-
fusulinella has a different spirothecal structure, a
more inflated and larger shell, and much lighter
axial fillings.

Pseudo fusulinella is abundant in Lower and Mid-
dle Permian rocks of Utah, Nevada, Idaho, Cali-
fornia, and British Columbia. In California it
occurs in what is considered to be upper Wolf-
campian rocks of the lower McCloud limestone and
Leonardian rocks of the upper McCloud limestone.
In British Columbia, Pseudofusulinella is found in
the upper part of the Permian rocks, probably of
Leonardian age, exposed east of Kamloops. Unde-
scribed forms of the genus are abundant in widely
distributed Wolfcampian strata of the Great Basin
region in Idaho, Utah, and Nevada.

AKIYOSH1ELLA TORIYAMA, 1953
Plate 2, figures 10-12

Akiyoshiella TORIYAMA, 1953, Jour. Paleontology, vol. 27,
p. 251-253; 	 , THOMPSON, PITRAT, & SANDERSON,
1953, Same, vol. 27, 550-551.

GENOTYPE.—Akirloshiella ozawai TORIYAMA, 1953, Jour. Pa-
leontology, vol. 27, p. 253-255, pl. 35, fig. 1-9; pl. 38,
fig. 1-8, 11 (Holotype here illustrated by pl. 2, fig. 12).

The shell of Akiyoshiella is elongate fusiform to
elongate subcylindrical in all parts of the shell, ex-
cept for the outer part of the last volution where the
shell may irregularly uncoil to form a flange or
become greatly eccentric to the axis of coiling of
early volutions. The first four to five volutions of
most shells have straight to arcuate axis of coiling,
sharply pointed polar ends, and slightly convex to
almost straight lateral slopes. In some specimens
the outer one or two volutions continue coiled about
the early axis, but irregularity of coiling is indi-
cated by deviation of their axis from position paral-
lel to that of the inner volutions. The proloculus is
large, and the shell is loosely coiled. The chambers
increase in height about uniformly. The spirotheca
is composed of the tectum and a diaphanotheca, of
which the latter is not evident in many parts of the
shell. Discontinuous tectoria occur. The septa are
closely spaced and narrowly fluted throughout the
shell. The fluting extends to tops of the chambers
in the polar ends but only about half as high as the
chambers across the top of the tunnel.  The septa
are composed of a thick primary laver. The tunnel
is singular in the normal inner volutions but has not
been recognized in the flared part of the shell. Con-
trary to the original description, chomata occur
throughout the shell, except for outer chambers.
Their tunnel sides are steep but poleward slopesare irregular, and the chomata spread principally
along the septa, continuing as thick irregular de-
posits that join with axial fillings.

Akiuoshiella has many features like those of
Fusulina FISCHER DE WALDHEIM, particularly its
septal fluting, thin spirotheca with discontinuous
tectoria, axial fillings, and elongate shells. How-
ever, Fusulina does not possess an irregularly flar-
ing gerontic stage, lacks such massive chomata, and
has a more nearly uniform spirotheca. Some forms
of Fusulina have very heavy chomata but no axial
fillings. Thus, Akiyoshiella has a combination of
features not found in forms referred to Fusulina.

Akiyoshiella resembles Quasifusulina CHEN in
many respects and probably is closely related to it.
The axial fillings, spirothecal structures, elongate
shells, and septal flutings are similar. The princi-
pal difference is the flaring growth observed in
gerontic shells of Akiyoshiella.

The stratigraphie placement of Akiyoshiella is
not well established. Representatives, including the
genotype, are found associated with Pro fusulinella
and Staffella in the Alciyoshi limestone of south-
west Japan. Others occur in limestones of central
British Columbia generally referred to the Cache
Creek group, where they are associated with Nan-
kinella LEE, Staff ella OZAWA, and Fusu!Melia Ms5L-
LER. The general association of the Japanese and
American faunas seems similar, and both of them
are considered to be Pennsylvanian in age.
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OKETAELLA THOMPSON, 1951

Plate 6, figures 4-33

Oketaella THOMPSON, 1951, Cushman Found. Foram. Re-
search, Contr., vol. 2, p. 116.

GENOTYPE. - Oketaella fryei THOMPSON, 1951, Cushman
Found. Foram. Research, Contr., vol. 2, p. 116-117, pl.
13, fig. 1-12 (Holotype illustrated by pl. 13, fig. 1).

The shell of Oketaella is minute and inflated el-
lipsoidal to fusiform, with convex surfaces, straight
to slightly irregular axis of coiling, and sharply
pointed to rounded polar ends. Mature specimens
have about six volutions and are near 1 mm. in
maximum diameter, which is in the direction of the
axis of coiling. The ratio of axial length to width
of the shell normal to the axis of coiling is greater
than unit value but is less than 3 in all forms known.
The proloculus is large in comparison to size of the
shell, and all volutions are relatively loose-coiled.
The septa are thick and unfluted throughout their
length. They are composed of the tectum, an ex-
tension of the keriotheca to the base of the septa on
the posterior side of the tectum, and a short exten-
sion of the keriotheca of the following chamber
down the anterior side of the tectum. The spi-
rotheca is relatively thick in comparison to size of
the shell, being composed of the tectum and a thick
keriotheca with coarse alveoli in outer volutions.
The tunnel is singular, and its path is straight to
slightly irregular. The chomata are low and nar-
row in the first volution and high, broad, and asym-
metrical in outer volutions; they seem to be con-
tinuous with coatings on top of the spirotheca that
merge with small fillings in the axial zone.

Oketae//a is similar to Triticites GIRTY and Schu-
bertella STAFF & WEDEKIND. It resembles Triticites
especially in its spirothecal structure, symmetrical
coiling, and lack of intense septal fluting, but differs
from typical Triticites in its much smaller shell,
fewer volutions, axial fillings, looser coiling, rela-
tively larger proloculus, and (perhaps most im-
portant of all) unfluted septa. Oketaella differs
from Schubertella in its thicker spirotheca, more
loosely coiled shell, symmetrical form of all volu-
tions, and more inflated fusiform to ellipsoidal shell.

The genotype of Oketaella (O. fryei) is from the
middle Wolfcampian Oketo shale of Kansas. Other
forms described below and referred to this genus
are from the Waldrip beds, Camp Colorado shale,
Camp Creek shale, and Coleman Junction limestone
of Texas, all seemingly of Wolfcampian age.

PARASCHWAGERINA DUNBAR & SKINNER, 1936
ACERVOSCHWAGERINA HANZAWA, 1949

Plate 3, figures 1-5; Plate 4, figures 8-11

Paraschwagerina (Acervoschwagerina) HANZAWA, 1949,
Jour. Paleontology, vol. 23, p. 205-209.

SUB GENOTYPE. - Paraschwagerina (Acervoschwagerina)
endoi HANZAWA, 1949, Jour. Paleontology, vol. 23, p.
205-209, pl. 43, fig. 1-4.

The shell of the subgenus Acervoschwagerina is
large and elongate fusiform in shape, with almost
straight axis of coiling, narrowly rounded to bluntly
pointed polar ends, and convex but somewhat ir-
regular lateral slopes. Some topotype specimens
of the genotype, the only known representative,
composed of about five and a half volutions are
14.8 to 15.0 mm. long and 5.8 to 6.0 mm. wide,
giving form ratios of near 2.5. The shell is tightly
coiled in the first three volutions but loosely coiled
from there to maturity, so that chambers of the
fourth to fifth volution generally exceed 1 mm. in
height and reach a height of about 1.6 mm. in the
fifth volution of some specimens. The proloculus
is small and about spherical. The spirotheca is
relatively thin but alveolar. The septa are some-
what regularly and highly fluted in the first two or
three volutions, but beyond the third volution are
irregularly fluted completely to the tops of the
chambers. The fluting is so distinctly irregular
that it is difficult to find a single septum reaching
completely from top to base of a volution. In outer
volutions of large specimens a septum may form as
many as five domelike chamberlets along part of
the anterior side of the preceding septum. The
thicknesses of the septa indicate that as septa meet
to form chamberlets, they are about the same in
thickness as a single septum. Specimens strained by
sectioning indicate that although the septa between
chamberlets are not noticeably thicker, thin coat-
ings do occur there which separate on fracturing
as shown in the lower left part of the specimen
illustrated by figure 8 on Plate 4. The chomata are
small and confined largely to the inner two or three
volutions. The tunnel is a narrow, irregular path
that increases in width unevenly with growth of
the shell. Thin septa-like layers seem to enclose
the tunnel completely, resembling the phrenothecae
found in many fusulinids. In axial sections, the
enclosing wall is seen to extend laterally consider-
ably beyond the tunnel and to be about half as
high as the tunnel. Sagittal sections show it ex-
tending above the tunnel from septum to septum
attached to the anterior side of the septum above
the top of the tunnel but sloping downward toward
the aperture so as to join the lower margin of the
anterior septum above the tunnel (Pl. 3, fig. 4; Pl.
4, fig. 8). Axial fillings are confined to the inner
two or three volutions.

The sharp change in the shell expansion of
Acervoschwagerina is similar to that of the typical
subgenus Paraschwagerina DUNBAR & SKINNER and
the genus Pseudoschtvagerina DUNBAR & SKINNER.
Its marked septal fluting resembles closely that of
Paraschwagerina, but its erratic and irregular flut-
ing differs from that observed in most typical speci-
mens of Paraschwagerina. The phrenothecae of
the genotype of Paraschwagerina, P. gigantea
( WHITE), resemble somewhat closely the peculiar
enclosing walls of the tunnel in Acervoschwagerina
(Pi. 46, fig. 4). It cannot be determined that the
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phrenothecae enclose the tunnel of P. gigantea, but
they seem to occur in all parts of chambers from
their basal to upper parts.

Acervoschwagerina can be distinguished from
the typical subgenus Paraschwagerina by its more
irregular septal fluting and the resulting restricted,
discontinuous forward-extending chamberlets
formed within a chamber both vertically and later-
ally, the presence of the peculiar enclosing thin
layers around the tunnel, and the larger, less uni-
formly fusiform, and more elongate shells of Acervo-
schwagerMa.

The subgenotype and only known representative
of Acervoschwagerina is from the Gombo limestone,
Gifu Prefecture, Japan. It seems to be late Early
Permian or early Middle Permian in age.

FUSULINID GENERA AND SUBGENERA
RECENTLY PROPOSED BY RUSSIAN

AUTHORS

Several generic groups not well understood by
me have been proposed in recent years by Russian
paleontologists. All may be valid, but this is un-
certain. Knowledge of them has been obtained
principally from references in stratigraphie papers
available to me and not from original publications.
Some of these generic names may have been taken
from unpublished manuscripts. Inadequacy of in-
formation as to author, original publication, geno-
type, and distinguishing features prevents me from
discussing in this paper forms designated as Pseudo-
endothyra, Eostagella, Parastaffella, and Pseudo-
triticites.

ROZOVSKAYA (1948) proposed division of Triti-
cites GIRTY into four subgenera, as follows: T. (Tri-
ticites) with Miliolites secalicus SAY, 1823 as type;
T. (Jigulites) ROZOVSKAYA, with Triticites jigulensis
RAUSER-CERNOUSSOVA, 1936 as type; T. (Monti-
parus) ROZOVSKAYA, with Alveolina montipara
EHRENBERG, 1854 ( emend. MULER, 1878) as type;
and T. (Rauserites) ROZOVSKAYA without a desig-
nated type species. In 1950, however, ROZOVSKAYA

designated T. stuckenbergi (RAUSER-CERNOUSSOVA ),

1938 as the type of T. (Rauserites). The type
species of these subgenera (except Triticites s. s.)
are illustrated in Plate 4 of this paper.

In 1950 ROZOVSKAYA further discussed the sub-
divisions of Triticites proposed in 1948, with de-
scription and illustrations of several forms referable
to them. At the same time, Protriticites was re-
ported as previously established by PuTRJA with
P. globulus PunijA as type species and Fusulina
obsoleta SCHELLWIEN ( 1898 ) (Pl. 4, figs. 3-4) was
assigned to Protriticites.

The subgenera of Triticites are based on change
of the spirotheca from a four-layered structure pene-
trated by simple pores to a thicker two-layered
structure with coarse alveoli in the lower one (Fig.
1), and on evolution of septal fluting from the sim-
ple type found in typical Triticites to more intensely

FIGURE 1.-R0Z0VSEAYA 'S interpretation
of the evolutionary development of the
spirotheca of Protriticites (4) to Monti-
parus (3 ), Triticites (2), and Jigulites
(1); a = diaphanotheca, b = inner tec-
torium, c = pore, d = keriotheca, e =
outer tectorium, f = tectum, g = alveolus
( after ROZOVSKAYA, 1948).

fluted septa as observed in T. jigulensis, the type of
T. (Jigulites). Also, general shape of the shells and
the rate and nature of their uncoiling were consid-
ered.

Although merit is recognized in much of Rozov-
SKAYA'S proposed treatment of Triticites, the only
forms from the American Wolfcampian here re-
ferred to this genus are rather typical and do not
seem divisible into subgenera. Furthermore, it
seems evident that some of the forms referred below
to Schwa germa would be placed by ROZOVSKAYA in
Jigulites, Rauserites, or Rugosofusulina. It should
be mentioned that ROZOVSKAYA. expressed judgment
that Rugosofusulina RAUSER-CERNOUSSOVA may also
constitute a subgenus of Triticites.

It is agreed that Schwa germa as here treated does
not constitute a closely knit generic group and
beyond doubt is polyphyletic.
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RozovsEAyA (1949) proposed the genus Daixina
with D. ruzhencevi ROZOVSKAYA, 1949 ( PI. 4, fig. 1)
as genotype. Daixina, which has not been recog-
nized in America, seems closely similar to forms
referred by ROZOVSKAYA ( 1950 ) to Jigulites.

MIKLUCHO-MAKLAI ( 1952 ) established the genus
Moscovella for ozawainellids in the Carboniferous
of Europe and Asia, with Ozawainella mosquensis
RAUSER-CERNOUSSOVA as genotype. He pointed out

that Moscovella is similar to Reichelina ERK. 2 I do
not have available information concerning Ozawai-
nella mosquensis and hence do not understand the
proposed genus Moscovella.

2. Mrxtucuo-MaxLm states that Moscovei/a was established for
the form described by RAUSER-CERNOUSSOVA as Ozawainella m os-
quensis, thus seeming to choose this species as the genotype. How-
ever, Reichelina cribroseptata ERIE, 1941, is explicitly named at the
head of the description as the type species of Moscovella. This evi-
dently was a lapsus calami, for on the same page and immediately fol-
lowing the description of Moscovella, Reichelina ERIC is described, and
R. cribroseptata ERR is given correctly as the genotype of Reichelina.

STRATIGRAPH

Wolfcampian fusulinids described in this report
come from Kansas, northern Oklahoma, north-cen-
tral and western Texas, New Mexico, Arizona,
northeastern Nevada, and central and western Utah.

The Kansas Wolfcampian section is composed of
rather orderly cyclic repetitions of sedimentary
strata, and the fusulinids found there occur largely
in the middle part of the marine phase of the cycles
( MooRE et al., 1934). However, even though the
upper part of the section in Kansas is somewhat
similar in lithology to the lower part, fusulinids are
not found in what is considered to be upper Wolf-
campian rocks.

The north-central Texas section resembles the
general succession of cycles found in Kansas
(Moons, 1949), and similarly the fusulinids of
north-central Texas are confined to the lower part
of the series.

Fusulinids occur throughout most of the Wolf-
campian exposed in the Hueco Mountains of ex-
treme western Texas and southern New Mexico, but
due to an unconformity at the base of the series and
another below the Powwow conglomerate member
of the Hueco limestone, considerable parts of the
Wolfcampian Series are missing in the Hueco Moun-
tains. In New Mexico northward and northwest-
ward from the Hueco Mountains, the Wolfcampian
rocks become less dominantly marine and fusulinids
are correspondingly restricted in vertical distribu-
tion, abundance, and variety. This general regional
gradation is indicated in the accompanying diagram
( Fig. 5). The nature of the lithologic changes of
Wolfcampian deposits in a westerly direction from
almost entirely marine in the Hueco Mountains to
less typically marine or largely continental in cen-
tral and southern Arizona has not been determined
Gradation in this direction may be similar to that
northward in New Mexico as discussed below.

The Wolfcampian of central Nevada seems to be
almost entirely of marine origin, but it is not clearly
understood just how much of the series is repre-
sented there. Great thicknesses of the Wolfcampian
section in the northern part of the Cordilleran belt,
including south-central Idaho and northern Nevada,
consist of marine calcareous sandstones and lime-
stones. Most of these rocks contain large faunas of
fusulinids.

IC RELATIONS

The Wolfcampian section of the Wasatch Moun-
tains (Fig. 14) in Utah is composed largely of
calcareous sandstones and contains many fusulinid-
bearing zones. It is not likely that the Wolfcampian
fusulinid faunas extend far east of the Wasatch
Mountains for the Wolfcampian rocks seem to
change rapidly eastward, although evidence is not
conclusive.

At least the lower part of the Wolfcampian of
Kansas and Nebraska seems to extend northwest-
ward to the Laramie and Casper Mountains of
Wyoming and is represented there by the upper
part of the Casper formation.

The fusulinids described by FRENZEL & MUN-
DORFF (1942) from the Three Forks area of Mon-
tana seem to be of late Wolfcampian age and are to
be correlated with forms from the upper part of the
Hueco limestone. The direction from which the
Three Forks Permian seas entered Montana is not
known, for no other marine Wolfcampian rocks have
been reported near by. Probably the seas spread
outward from the southern Idaho area where great
thicknesses of Wolfcampian rocks are found. Al-
though it is evident that seas extended around the
southern end of the large land area of the Rocky
Mountain belt throughout much of Wolfcampian
time, it does not seem likely that they were con-
nected around its northern margin in Montana or
Wyoming.

FAUNAL SUMMARY
The Wolfcampian fusulinids of the United States

are remarkably similar in general aspects over wide
areas. However, at many places where Wolf-
campian fusulinids have been collected, large parts
of the series are not fusulinid-bearing. The most
nearly complete sequence of lower Wolfcampian
fusulinids studied are from Kansas and north-central
Texas, and the most nearly complete sequence of
middle and upper Wolfcampian fusulinids are from
the Hueco Mountains and other near-by areas of
extreme western Texas and southern New Mexico.
The entire sequence of Wolfcampian fusulinids was
not found in any one area.

It seems that a sufficiently well-established cor-
relation has been obtained between the north-cen-
tral Texas and Kansas lower Wolfcampian sections
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and the Hueco Mountain region upper Wolfcam-
pian section to establish a general sequence for the
entire Wolfcampian fusulinid fauna. The distribu-
tion indicates that lower Wolfcampian strata con-
tain representatives of Schubertella, Dunbarinella,
and Triticites. These genera occur slightly higher
in the section where they are associated with
Schwagerina. The next genus to appear in the sec-
tion is Paraschwagerina and it is followed by Pseu-
doschwagerina. However, the genus Triticites is
judged to have disappeared before Pseudoschwag-
erina appeared. The upper Wolfcampian deposits
contain a large fauna of Pseudoschwagerina, includ-
ing P. gerontica DUNBAR & SKINNER and P. convexa,
n. sp., and an abundant fauna of Schwagerina, in-
cluding such forms as S. eolata, n. sp., S. neolata, n.
sp., and S. diversiformis DUNBAR & SKINNER. SO
far as can be determined, neither Triticites nor
Dunbarinella is present in the American upper
Wolf campian.

KANSAS

The lower boundary of Wolfcampian beds in
Kansas is placed generally ( MooRE, 1936) at the
disconformity recognized by deep channeling im-
mediately above the Brownville limestone. The top
of the series is considered to belong above the Her-
ington limestone of the Chase group. Partly due
to the fact that the Wolfcampian at its type section
in Texas is unconformably overlain by younger
rocks, the upper limit of deposits classifiable as
Wolfcampian has not been established on paleonto-
logical evidence in most areas. However, only the
lower part of the beds generally referred to the
Wolfcampian in Kansas seems to contain fusulinids.
The lowest definite occurrence of fusulinids in the
Permian of Kansas is in the Five Point limestone
and underlying shales, and the youngest Wolf-
campian fusulinids I have from the State are from
the Oketo shale member of the Barneston limestone,
about 600 feet above the Pennsylvanian. Fusulinids
are abundant in at least eight major rock units be-
tween the Five Point limestone below and the Oketo
shale above. Forms are described and illustrated
from the following units, listed in ascending order:
Five Point limestone, Americus limestone, Hughes
Creek shale, Glenrock limestone, Neva limestone,
Cottonwood limestone, Florena shale, Morrill lime-
stone, Florence limestone, and Oketo shale (Fig. 2).

The Wolfcampian fusulinid fauna of Kansas and
northern Oklahoma includes, approximately in the
order of relative abundance, five described and
two possibly distinct but undescribed species of
Triticites, eight species of Dunbarinella, six species
of Schwa germa, and one species each of Schubert-
ella, Oketaella, Pseudofusulina?, Paraschwagerina,
and Pseudoschwagerina.

The following forms of Triticites are described
from the Kansas section: T. pointensis, n sp., and

T. confertus, n. sp., from the Five Point limestone;
T. meeki ( WILLER ) from the Americus limestone
and Hughes Creek shale; T. ventricosus (Mm &
HAYDEN ) from the Hughes Creek shale; and T.
rockensis, n. sp., from the Glenrock limestone.
Triticites not described in this report occur rather
sparsely in the Neva and Cottonwood limestones at
several places. DUNBAR & CONDRA ( 1928 ) report
forms like T. ventricosus from the Florence lime-
stone. Several of the Wolfcampian Triticites, in-
cluding T. pointensis, T. confertus, and T. rockensis,
have shell features similar to those of Pennsylvanian
forms, particularly small proloculi, tightly coiled
shells, and thin spirotheca. They are somewhat
difficult to distinguish from Pennsylvanian species,
and at least some of them probably will not be
found to be of much value for correlation or identi
fication of the Wolfcampian. Although some of the
Triticites do not seem to be particularly diagnostic,
species found in the Americus and Hughes Creek
are among the most distinctive of the Wolfcampian
fusulinids. This is particularly true of such forms
as T. ventricosus (MEEK & HAYDEN ) and T. meeki
( WILLER). Both have large proloculi, thick spi-
rotheca, massive chomata, and large shells, any of
which features serve to distinguish them from Penn-
sylvanian forms. All Lower Permian representa-
tives of Triticites have short stratigraphic range, and
no definite evolutionary trend among them is recog-
nized.

Dunbarinella has proved useful for recognition
and correlation of lower Wolfcampian rocks. The
genus ranges from the lower Virgilian to near the
middle of the Wolfcampian. Such forms as D.
eoextenta, n. sp., seem to be diagnostic of the lower
Wolfcampian and have been found in the Americus
limestone of Kansas, the Waldrip limestones of
Texas, and the lower Wolfcampian of several lo-
calities in New Mexico. Perhaps the most definite
changes of any of the Wolfcampian fusulinids can
be observed among members of this genus, for a
rather definite trend is discernible through D.
fivensis, n. sp., D. americana, n. sp., D. hughesensis,
n. sp., D. glenensis, n. sp., to the Neva forms D.
obesa (BEEDE) , D. tumida (SKINNER) , and D. kosch-
manni ( SKINNER ). The general changes include an
increase in size of the shell from D. fivensis to D.
glenensis, and D. obesa; increase of shell inflation
among these forms; and increase in wall thickness.
Although the axial fillings become greater in forms
from successively higher strata to about the Glen-
rock, those in the Neva species become very slight.
Individuals of Dunbarinella from the Americus
limestone and higher beds are mostly distinguished
readily from Pennsylvanian species, but it should be
pointed out that D. fivensis from the Five Point
limestone is somewhat smaller than a very common
undescribed form found in the Brownville lime-
stone.
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The forms of Schwa germa in the Wolfcampian of
Kansas do not show any definite trends in evolution,
except that those of the Cottonwood and Morrill
limestones have shells with heavier axial fillings and
more intensely fluted septa. Failure to recognize
evolutionary trends within the genus possibly is due
largely to the polyphyletic nature of Schwa germa,
as here defined. S. longissimoidea ( BEEDE) which
ranges from the Hughes Creek shale to the Neva,
has a large highly elongate shell. S. campa, n. sp.,
of the Glenrock is long and slender but much
smaller. The shells of S. jewetti, n. sp., from the
Cottonwood, and S. vervillei, n. sp., from the Mor-
rill, are short and inflated, with heavy axial fillings.
They may not be related closely to S. longissimoidea,
and it seems unlikely that they are its descendants.
The latest species of Schwa germa in the Kansas
section, S. complexa, n. sp., from the Florence, is
large in size but does not seem to be closely related
to any of those below.

Paraschwagerina is represented among my collec-
tions from Kansas by a single species, P. kansasensis
(BEEDE & KNIKER ) This form is abundant in the
upper part of the Neva.

The only Pseudoschwagerina 3 here described
from Kansas is from the Florence limestone. It is
referred to P. texana DuNBAR & SKINNER.

Oketaella is represented in my Kansas collection
by O. fryei THOMPSON from the Oketo shale, about
6 feet above the Florence limestone. This is the
highest of my Kansas fusulinids.

Specimens of Schubertella kingi DUNBAR & SKIN-

NER are exceedingly abundant in the Cottonwood
limestone and Florena shale across Kansas. In
fact, it composes large parts of these units at some
places. Poorly preserved specimens that may be-
long to this species are found below the Five Point
limestone at a few places.

A form that probably is referable to Pseudo-
fusulina, P. ?moranensis, n. sp., is common in the
Florence limestone at several localities in Kansas.
Since this is the only form that is considered prob-
ably referable to the genus, its possible range in
Kansas has not been established.

NORTH-CENTRAL TEXAS

The fusulinid-bearing part of the stratigraphic
section of the Colorado River Valley in north-
central Texas, here considered referable to the
Wolf campian Series, is approximately 600 feet thick

3. A collection (K49) of abundant fusulinids obtained from soft
argillaceous sediment about 53 feet above the Five Point limestone in
the Neosho River Valley in 1943 includes a small subspherical form
of Pseudoschtvagerina associated with very numerous specimens of
Triticites. Two sections of the Pseudoschwagerina were made. In
1951 I revisited the locality with J. C. FRYE, J. M. jawvrr, and G. J.
VERVILLE but failed to locate abundant fusulinids such as found
earlier. Perhaps road grading removed or covered the fusulinid zone.
Description of specimens from this locality is omitted because of the
possibility that they may have been washed into the road cut by
stream action. The occurrence of Pscudoschwagerina here is difficult
to explain, especially since the hills near by extend little if any above
the Council Grove group, but Pseudoschwagerina may occur in Kansas
stratigraphically below the Florence.

and includes rocks between the base of the Waldrip
beds below ( DRAKE, 1893)  and top of the Coleman
Junction limestone above ( Fig. 3). These strata,
described by PLUMMER & MOORE in 1921, have been
illustrated and mapped in more detail recently by
MOORE ( 1949 ). However, the base of the Wolf-
campian as here defined is placed slightly lower in
the section than previously considered by most
workers. Evidence obtained from other areas indi-
cates that the Coleman Junction limestone is not
equivalent in age to youngest Wolfcampian, but I
lack definite information on how far above the
Coleman Junction the top of the Wolf campian
should be placed in north-central Texas.

The north-central Texas section contains fusu-
linids in the following 11 lithologic units, in ascend-
ing order: unnamed shale about 30 feet below the
Waldrip No. 1 limestone, Waldrip Nos. 1, 2, and 3
limestones, Saddle Creek limestone, Camp Creek
shale, Stockwether limestone, Camp Colorado shale,
Gouldbusk limestone, Ibex limestone, and Coleman
Junction limestone. The general character of the
Texas fauna is somewhat like that of Kansas and
contains several of the same forms. At least 21
distinct species have been recognized in the Texas
section, including forms assignable to Schubertella
(1), Oketaella (3), Triticites ( 5 ), Dunbarinella
(3), Schwagerina ( 5 ), ?Pseudofusulina (1),
Pseudoschwagerina (1), Staff ella (1, undescribed)
and Ozawainella? (1).

The genus Triticites is represented in the Wolf-
campian section of the Colorado River Valley by
T. con fertus, n. sp., in the Waldrip No. 2 limestone,
T. directus, n. sp., in the Waldrip No. 3 limestone,
T. spp. and T. meeki ( Mi5LLER ) in the Saddle Creek
limestone and lower part of the Camp Creek shale,
and T. creekensis, n. sp., in the middle and upper
parts of the Camp Creek shale. No definable forms
of Triticites have been found in my collections
from beds younger than Camp Creek. No definite
evolutionary trend is recognized among the Triti-
cites of this section. T. con fertus and T. directus
are small for Wolfcampian forms of the genus, be-
ing also generally smaller than many species known
from the Pennsylvanian of this area. They might
be considered somewhat locally developed dwarf
forms except for the fact that T. con fertus at least
has been recognized from such widely separated
localities as Kansas and Texas. Specimens of Triti-
cites in the Saddle Creek and Camp Creek are large
and have a thick spirotheca, characters that distin-
guish representatives of this genus from lower
Wolfcampian rocks in wide areas of North America.
Seemingly they are among the youngest of the
Triticites. T. meeki and one of the large forms re-
ferred to T. spp. in the Saddle Creek limestone and
Camp Creek shale are found also in the Americus
limestone and Hughes Creek shale of Kansas; T.
creekensis, from the upper part of the Camp Creek,
is abundant in the Bursum formation of central
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New Mexico. Thus, it is evident that some youngest
known species of Triticites are widespread in the
American Wolfcampian.

The genus Schubertella is represented by very
abundant specimens of S. kingi DUNBAR & SKINNER
in the shale 30 feet below the Waldrip No. 1 lime-
stone, in the Waldrip Nos. 1, 2, and 3 limestones,
and in the Coleman Junction limestone. This
species is widespread in Wolf campian rocks of
other parts of North America and may be restricted
to the rocks of the series.

Dunbarinella is represented in north-central
Texas by D. eoextenta, n. sp., and D. extenta, n. sp.,
in the Waldrip Nos. 1 and 3 limestones, and by D.
wetherensis in the upper part of the Camp Creek
shale and Stockwether limestone. The first two of
these forms contain heavy axial fillings and have
rather large shells. D. extenta has not been found
outside of north-central Texas, but D. eoextenta is
common in the Americus limestone of Kansas. Sim-
ilarity of D. wetherensis to species found in the
Neva limestone of Kansas is seen especially in al-
most total lack of axial fillings. The shells from
Texas differ in shape and small size of their cho-
mata. Since a definite evolutionary trend among
species of Dunbarinella has not been established,
evidence is lacking to show that D. wetherensis is
more advanced or more primitive than D. obesa
( BEEDE ) and other Neva forms. Perhaps they are
nearly equivalent in age.

Schwagerina ranges in the north-central Texas
section from the Waldrip No. 3 limestone to the
Coleman Junction limestone, and five species be-
longing to the genus have been recognized in this
succession. They are: S. longissimoidea ( BEEnE )
in the Waldrip No. 3 limestone, Saddle Creek lime-
stone, and lower Camp Creek shale; S. campensis,
n. sp., in the upper Camp Creek shale; S. minuta,
n. sp., in the Ibex limestone member of the Watts
Creek shale; S. complexa, n. sp., in the Gouldbusk
limestone; and S. colemani, n. sp., in the Coleman
Junction limestone. From such forms as S. longis-
simoidea and S. cam pensis to S. complexa a general
trend toward increased size and intensity of septal
fluting seems definable, but the smallness of S.
minuta does not agree with this trend. S. minuta
may be a depauperate form. Shells of S. colemani
lack features indicating evolutionary advancement
as compared with forms lower in the section, except
that the wall is somewhat thicker in relation to size
of the shell. The general abundance of S. longis-
simoidea in various beds ranging from lower Hughes
Creek shale to Neva limestone in Kansas and similar
occurrence of this species in strata of the Texas sec-
tion from Waldrip No. 3 limestone to Camp Creek
shale strongly supports correlation of these fusulinid-
bearing deposits.

The Gouldbusk limestone contains Pseudo-
schwa germa texana DUNBAR & SKINNER and Pseudo-
fusulina? moranensis, n. sp. P. texana occurs also in

2 8151

the type Wolfcampian section of the Glass Moun-
tains, suggesting that the Gouldbusk is equivalent
to part of the Glass Mountains succession. The
form designated as P.? moranensis is closely similar
to shells found in the Hueco limestone and Wolf-
camp formation of westernmost Texas, but since no
definite trends are known to characterize evolution
of the genus, relationship of P.? moranensis to other
species is not indicated. Both the Gouldbusk fu-
sulinids mentioned, as well as Schwagerina com-
plexa, occur also in the Florence limestone of Kan-
sas, which strongly suggests correlation of the
Gouldbusk with the Florence.

The genus Oketaella is abundant in the north-
central Texas section; it is represented by O. wal-
dripensis, n. sp., in the shale about 30 feet below the
Waldrip No. 1 limestone, O. campensis, n. sp., in
the Camp Creek shale and Camp Colorado shale,
and O. cheneyi, n. sp., in the Coleman Junction
limestone. An evolutionary trend has not been
recognized within the genus.

NEW MEXICO
Regional features.—The Wolf campian rocks of

New Mexico generally are referred to three major
rock units known as the Bursum formation, Hueco
limestone, and Abo formation. In extreme southern
New Mexico, Wolfcampian deposits consist largely
of marine limestones which in ascending order are
termed Bursum formation, lower Hueco limestone,
middle Hueco limestone, and upper Hueco lime-
stone. The Bursum beds, which are of marine
origin, unconformably overlie eroded Pennsylvanian
rocks of varying age, and they are overlain uncon-
formably by the Powwow conglomerate member of
the lower Hueco limestone. This thick, coarse
conglomerate at the base of the lower Hueco was
named Powwow by KING & KING ( 1929 ) who at the
same time defined a redbed sequence of elastics in
the upper Hueco as the Deer Mountain shale mem-
ber. Most of the Hueco limestone, with possible
exception of the Powwow conglomerate, is of ma-
rine origin.

Northward to central New Mexico most of the
limestones of the Hueco are replaced by the Abo
formation, composed of red sandstones, red shales,
conglomeratic red sandstones, and a few thin ma-
rine limestones. The lowermost part of the Wolf-
campian section in central New Mexico is here
referred to the Bursum formation. It is composed
largely of marine limestones, sandstones, and shales,
and unconformably rests on Pennsylvanian rocks of
middle to late Virgilian age. The Bursum is over-
lain unconformably by conglomerates and con-
glomeratic sandstones which commonly are referred
to the Abo formation but here are classed as be-
longing to the Powwow conglomerate member of
the Abo.

Rocks are found in the southern Rio Grande
Valley which seem to be referable both to the Bur-
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For explanation of lithologie symbols see Figure 5.

sum formation and Hueco limestone, but their exact
relationships to Wolfcampian rocks of the Hueco
Mountains are not understood.

Bursum formation.—WILPOLT et al. (1946) pro-
posed the name Bursum formation for rocks occur-
ring near the Oscura Mountains between the Abo
formation above and massive Pennsylvanian lime-
stones below. As originally defined, the lower part
of the Bursum included thick redbeds and thin
limestones of Pennsylvanian age which previously
( THomPsoN, 1942) had been called Bruton forma-
tion and the upper Bursum included a thick bed
of Wolfcampian limestone. This same unit was
named Aqua Torres formation by STARK & DAPPLES

(1946) later the same year. It seems to me that
the term Bursum should be redefined so as to apply
only to pre-Abo Wolf campian rocks of New Mexico.
Collections of fusulinids sectioned since 1942 seem
to indicate that the uppermost part of the Bruton
formation is Wolfcampian in age. These strata
contain Schwagerina sp. and Triticites cf. T. creek-
ensis, n. sp. Therefore, the upper 40 feet of the
Bruton formation as defined by THOMPSON now is
transferred to the Bursum formation, but a lower
part of the Bursum as defined by WILPOLT et al.
here is retained in the Bruton formation. The
upper massive limestones of the Bursum formation
in the northern Oscura Mountains contain abundant
T. creekensis and Schwagerina.

The fusulinids of the Bursum formation include
representatives of Triticites, Dunbarinella, and
Schwagerina, which serve to demonstrate early
Wolfcampian age. The most northerly Bursum
fusulinids discussed in this report are from Abo
Canyon and a locality near the southern margin of
Los Pinos Mountains, a short distance south of Abo
Canyon. Abundant specimens of Schwa germa
pinosensis, n. sp., somewhat scarce specimens pos-
sibly referable to S. grandensis, n. sp., and rare
specimens possibly belonging to Dunbarinella
eoextenta, n. sp., occur in the Bursum of Abo Can-
yon ( Fig. 4). The Bursum is overlain in Abo Can-
yon by the Abo formation, the lower conglomeratic
part of which is probably equivalent in age to the
Powwow conglomerate member of the Hueco lime-
stone.

The general lithology and stratigraphic relation-

ships of the Bursum to underlying and overlying
rocks of central New Mexico from Abo Canyon
southward to Robledo Mountain are shown dia-
grammatically in Figure 5A.

The Wolfcampian rocks in the Oscura Mountains
are referred to the Bursum formation below and the
Abo formation above. The Bursum is composed
largely of marine limestone, but the Abo mainly
consists of nonmarine redbeds, the basal part of
which is considered equivalent in age to the Pow-
wow conglomerate ( Fig. 6). The conglomerate
here correlated with the Powwow conglomerate of
the Hueco Mountains section seems to rest on Penn-
sylvanian rocks at several places in the southern
Oscura Mountains, although it occurs above rocks
of Bursum age in the northern Sacramento Moun-
tains and central part of the San Andres Mountains.

No fusulinids were found in rocks considered
referable to the Bursum of the Rhodes Canyon sec-
tion ( Fig. 7), but a rather large fauna of Dun-
barinella and a form of Pseudo fusulina is found in
rocks here referred to the Bursum in the Robledo
Mountain section (Fig. 8).

Gray shales, sandstones, thin conglomerates, and
thin limestones of Wolfcampian age, occurring be-
low a thick conglomerate at the base of the Abo
formation in Fresnal Canyon of the northern Sacra-
mento Mountains, are referred here to the Bursum
formation. A calcareous black shale (bed 133,
strat. sec. 1) in the upper part of the Bursum con-
tains abundant Schwagerina aff. S. grandensis,
n. sp., and Triticites creekensis, n. sp. ( Fig. 9). No
fusulinids are found in the lower part of the Bur-
sum in Fresnal Canyon except for an undescribed
form ( possibly referable to Schwagerina) and
abundant specimens of Schubertella found in the
uppermost beds formerly assigned by THOMPSON

( 1942 ) to the Fresnal group but here included in
the Bursum questionably.

Bursum deposits seem to have been removed by
pre-Powwow erosion in the central and southern
Sacramento Mountains. Among rocks studied in
the area south of the northern Sacramento Moun-
tains, the only ones here considered referrable to
the Bursum are exposed just north of Powwow
Canyon in the Hueco Mountains ( Fig. 10) where
they contain Schwagerina sp. and Triticites cella-
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inagnus, n. sp. An interpreted section of the Bur-
sum formation from the northern Sacramento Moun-
tains to the Hueco Mountains is shown in Figure
5B.

Hueco limestone.—The Hueco limestone in the
Hueco Mountains of extreme western Texas and
southern New Mexico contains one of the largest
known Wolf campian fusulinid faunas in North
America. It includes 15 species described by DUN-
BAR & SKINNER (1937), principally from the lower
part of the limestone, two previously described
forms and four new ones here described and il-
lustrated from the middle and upper parts of the
limestone, and numerous unnamed forms from the
lower part of the limestone.

The Hueco limestone was studied in considerable
detail by KING & KING ( 1929 ), P. B. KING ( 1934 ),
and KING, KING, & KNIGHT ( 1945 ), who proposed
definition of limestone units termed Lower Division,
Middle Division, and Upper Division, with the
Powwow conglomerate member at base of the
Lower Division and the Deer Mountain shale mem-
ber in the Upper Division.

The age of the Hueco limestone has been con-
sidered on many occasions. The very large fauna of
fusulinids described from the lower part of the
formation by BEEDE & KNIKER ( 1924 ), DUNBAR &
SKINNER ( 1931, 1937), and NEEDHAM ( 1937 ) serves
clearly to demonstrate that the lower part of the
Hueco is Wolfcampian in age. Until somewhat
recently, however, abundant fusulinids have not
been recorded from the upper part of the Hueco
limestone, which has been referred with question to
the Leonardian. Through the kindness of R. E.
KING, E. N. K. WAERING, and R. C. SPIVEY, I was
directed in 1940 to upper Hueco localities above the
Deer Mountain shale member from which large
faunas of Pseudo fusulina nelsoni nelsoni (DuNBAR
& SKINNER ), P. nelsoni opima, n. subsp., Schwager-
ina diversiformis DUNBAR & SKINNER, Pseudo-
schwa germagerontica DUNBAR & SKINNER, and P.
convexa, n. sp., were obtained. Most of this fu-
sulinid fauna is not present in the type section of
the Wolfcampian in the Glass Mountains, and its
rather highly advanced aspect strongly suggests that
the upper Hueco is younger than the type Wolf-
campian, although not necessarily on this account
excluded from the stratigraphic span defined as
Wolfcampian. The upper Hueco fusulinid as-
semblage is much more similar to subjacent Hueco
faunas than to younger Permian faunas. Upper
Wolf campian rocks in the Glass Mountains were re-
moved by pre-Leonardian erosion. The placement
of the limits of a rock series, such as the Wolf-
campian, where the type section is bounded above
and below by unconformities of great magnitude
must be determined in areas where these strati-
graphic intervals are represented by rock units.

Therefore, I propose that the Wolfcampian 'Series
be defined to include the upper Hueco limestone.

The middle Hueco limestone in the Hueco Moun-
tains contains the fusulinids Schwagerina eolata,
n. sp., S. neolata, n. sp., and S. diversiformis DUNBAR
& SKINNER. Some of these forms suggest correlation
of a part of the middle Hueco with fusulinid-bearing
uppermost strata in the type section of the Wolf-
campian.

Regional studies north of the Hueco Mountains
extending to the northern part of the Sacramento
Mountains seem to demonstrate that the predom-
inantly massive limestone section of the Hueco
Mountains gradually changes northward and inter-
fingers with redbeds of the Abo formation. This
inferred gradation is shown in Figure 5B.

Limestones here referred to the Hueco have been
studied at many places in southern New Mexico.
Collections have been obtained from rather thick
sections of the formation in Rhodes Canyon ( Fig.
7), Ash Canyon ( Fig. 11), and Robledo Mountain
( Fig. 8). Along the San Andres Mountains and Rio
Grande Valley the Hueco changes southward to
predominant limestone. The section in Rhodes
Canyon contains relatively little limestone and a
large percentage of elastics. This is the most north-
erly locality in New Mexico from which typical
middle Wolfcampian forms of Schwagerina and
Pseudoschwagerina have been obtained. The most
northerly Hueco fusulinids previously described
from New Mexico are Pseudoschwagerina morsei
NEEDHAM, Schtvagerina emaciata ( BEEnE), and S.
jarillaensis NEEDHAM from the Hueco limestone in
the Jarilla Mountains southwest of the Sacramento
Mountains ( NEEDHAM, 1937 ) .

The Rhodes Canyon Hueco limestone section
( Fig. 7) contains only two recognized species of
fusulinids, Pseudoschwagerina rhodesi, n. sp., and
Schwagerina andresensis, n. sp. The Ash Canyon
Hueco limestone section ( Fig. 11) contains a larger
fusulinid fauna, including Schwagerina andresensis,
n. sp., Pseudoschwagerina morsei NEEDHAM, P.
texana DUNBAR & SKINNER, and P. needhami, n. sp.
The Hueco limestone exposed in Robledo Moun-
tain ( Fig. 8) contains a prolific fusulinid fauna,
only a few forms of which are well enough pre-
served for description at this time. This fauna in-
cludes Dunbarinella aff. D. tumida ( SKINNER),
Schwagerina grandensis, n. sp., S. andresensis, n.
sp., Pseudoschwagerina uddeni (BEEDE & KNIKER )
and P. texana DUNBAR & SKINNER.

ARIZONA

The fusulinid-bearing Wolfcampian rocks of Ari-
zona are relatively thin and their regional lithologic
aspects have not been determined. The most
southerly locality from which Wolfcampian fusu-
linids are available is in the Naco Hills near Bisbee.
Poorly exposed redbeds on slopes. above the Penn-
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FiCuRE 5.—A, Diagrammatic section of the Pennsylvanian-Per-
mian contact in central New Mexico. B, Interpreted diagram of the
Wolfcampian from the Hueco Mountains to the Sacramento Moun-
tains. (Continued on facing page.)
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(Gropewne Canyon)
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FIGURE B.—Diagram of the Bursum formation in the Os-
cura Mountains showing some typical fusulinids (strati-.
graphic section 8). For explanation of rock legend see
Figure 5.
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FIGURE 7.—Diagram of the marine Permian in Rhodes Canyon showing
some fusulinids (stratigraphie section 37). For explanation of rock legend
see Figure 5.
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FIGURE 8.—Diagram of the Wolfcampian rocks on Robledo Mountains showing typical fusu-
linids (stratigraphie section 16). For explanation of rock legend see Figure 5.



FIGURE 9.—Diagram of the Bursum formation in Fres-
nal Canyon showing some fusulinids (stratigraphie sec-
tion 1). For explanation of rock legend see Figure 5.
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FIGURE 10.—Diagram of the Wolfcampian in Hueco Mountains showing typical fusulinids (strati-
graphic sections 17, 18). For explanation of rock legend see Figure 5.
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FIGURE 11.—Diagram of Wolfcampian rocks in
Ash Canyon showing some fusulinids (section 32).
For explanation of rock legend see Figure 5.

sylvanian part of the Naco formation are overlain
by thin limestones containing typical lower Wolf-
campian fusulinids such as Triticites meeki?
(NULLER) and Schwa germa grandensis, n. sp., both
of which are illustrated below. These fusulinids
suggest that the strata containing them belong in
the upper part of lower Wolf campian.

The section measured by W. B. LORING (Fig. 12)
in the Swisshelm Mountains of southeastern Ari-

FIGURE 12.—Diagram of Wolfcampian measured by
W. B. LORING in the Swisshelm Mountains showing
some fusulinids. For explanation of rock legend see
Figure 5.

zona contains middle Virgilian rocks overlain by
rocks of Wolfcampian age. Pseudo fusulina loringi,
n. sp., which occurs abundantly in beds 19 and 21
of this section, is closely similar to species found in
Wolfcampian deposits at various places in New
Mexico. The Swisshelm Mountain Wolfcampian
section does not seem to be as old, however, as the
lower part of the Wolfcampian section in Kansas,
Oklahoma, and north-central Texas. Ozawainella?
inflata, n. sp., and Paraschwagerina cf. P. kansasen-
sis (BEEDE & KNIKER ) are also present in these beds
in the Swisshelm Mountains.
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NORTHERN NEVADA AND WESTERN UTAH

By M. L. THOMPSON & A. N. HANSEN

A number of fusulinid collections, which seem to
be of Wolfcampian age, have been studied from
extreme western Utah and northern Nevada. W. A.
YOUNGQUIST and BRUC:E HEEZEN sent us a collection

o

•=:,	 F 
f I -L 

0

Vertical scale

FIGURE 13.—Diagram of Wolfcampian rocks south-
east of Wells, Nev., showing some fusulinids. For ex-
planation of rock legend see Figure 5.

from near the top of Fusulina Peak in Eureka
County which contains a new form of Schwa germa,
S. youngquisti THOMPSON & HANSEN, 11. sp., and a
new species here described as Boultonia heezeni
THOMPSON & HANSEN. Little is known concerning
the range of Boultonia other than that it also occurs
in rocks of Wolfcampian age in the Taiyuan Series
of North China. S. youngquisti seems to be a
highly advanced form of the genus and is con-
sidered to be about the same in age as the upper
Hueco limestone of the Hueco Mountains in Texas
and New Mexico.

C. S. BACON sent us Wolfcampian fusulinids
from the Confusion Range of extreme western Utah
( U-1, U-2, U-3). One of BACON'S collection (U-2)
has specimens of Pseudofusulina laxissima (Pl. 42,
fig. 1-2), a species that is abundant in the type sec-
tion of the Wolfcampian (Pl. 42, fig. 3).

HANSEN measured a section near Elko, Nev., that
contains several stratigraphic units with abundant
specimens of Schwa germa elkoensis THOMPSON &
HANSEN, n. sp. Also, the section ( Fig. 13) exposed
about one mile southwest of Wells, Nev., contains
abundant specimens here referred to S. wellsensis
THOMPSON & HANSEN, n. sp. These fusulinids sug-
gest that the Elko and Wells sections are about the
same in age as the middle Hueco limestone of the
Hueco Mountains and the upper part of the type
Wolfcampian section in Texas.

CENTRAL UTAH

By M. L. THOMPSON & H. J. BISSELL

Large faunas of fusulinids occur throughout most
of the Oquirrh formation exposed in the southern
part of the Wasatch Mountains of Utah. THOMP-
SON, VERVILLE, & BISSELL (1950) have published a
report on the Pennsylvanian part of this fauna re-
cently. The upper part of the Oquirrh contains
abundant fusulinids in numerous zones of fossilifer-
ous sandstones and arenaceous limestones which are
considered to be Wolfcampian in age. Although
several dozen collections of Wolfcampian fusulinids
are available, most of the specimens are poorly pre-
served. We include here descriptions of only a few
forms which seem distinct and illustrate on the ac-
companying diagram (Fig. 14) a few others which
are judged to be generally diagnostic.

The Wolfcampian part of the Oquirrh is inferred
to be related closely in age to the fusulinid-bearing
part of the Kansas and north-central Texas Wolf-
campian, except that the Zone of Pseudoschwag-
erina is considerably thicker in the Oquirrh section
than in Kansas or north-central Texas. Probably
the upper Oquirrh is not younger than middle Wolf-
campian.

The following forms are described or illustrated
from the Oquirrh formation: Pseudo fusulinella
utahensis THOMPSON & BISSELL, n. sp., Schubertella
kingi DUNBAR & SKINNER, Triticites cellamagnus



Trulates rellamagsrs, rt. sp.

FIGURE 14.—Wolfcampian in the Wasatch Mountains of Utah showing some fusulinids. For ex-
planation of rock legend see Figure 5.



AMERIC.AN WOLFGAMPIAN FUSULINIDS	 29

THOMPSON, n. sp., T. meeki (WILED), T. sp. (Pl.
11, fig. 13-18), Pseudoschwagerina uddeni? (BEEDE
& KNIICER ), Schwagerina sp., S. aff. S. elkoensis, n.
sp., S. aft. S. pinosensis, n. sp., S.? sp. (Pl. 11, fig.
19-20), and Pseudofusulina sp. (Pl. 42, fig. 12-15).
The occurrence in the Oquirrh of P. uddeni and S.
kingi suggests that the Wolfcampian seas of Utah
were connected with New Mexico and Texas Wolf-
campian seaways around the southern end of the

Rocky Mountain Permian land area. The abundant
occurrence of Pseudofusulinella in the Oquirrh
faunas, however, very strongly indicates that the
Oquirrh seas directly joined Wolfcampian seas of
northern Idaho, northern Nevada, and California,
where abundant but undescribed Pseudofusulinella
faunas are widespread. Pseudo fusulinella has not
been reported from the southern Rocky Mountains
or midcontinent areas.

ARIZONA

A-1. Wolfcampian. Swisshelm Mountains, section measured
by W. B. Loring, bed 19.

COLLECTION LOCALITIES
K-108. Glenrock limestone at the top of the Johnson shale.

In masses or pockets of fusulinids a foot below the
bottom of the Glenrock limestone, SW3â sec. 26,
T. 19 S., R. 7 E., Chase County.

K-109. Cottonwood limestone ( top ). South side of Kansas
Highway 150, about 1.9 miles west of U. S. High-
way 50S, at top of first hill going west from High-
way 50S.

K-110. Neva limestone. SW% sec. 26, T. 19 S., R. 7 E.,
Chase County.

K-111. Cottonwood limestone ( base). Top of hill, south
of Cottonwood River, SW34 sec. 26, T. 19 S., R. 7
E., Chase County.

CALIFORNIA

Ca-775. McCloud limestone ( basal). Redding quadrangle,
on the west side of the limestone knoll, SEX SE%
sec. 15, T. 33 N., R. 4 W., at an elevation of 1,100
feet.

KANSAS

K-18. Neva limestone. About 1.5 miles east of Beaumont.
K-20. Florence limestone. In the railroad quarry in the

northwest corner of Florence.
K-49. Americus limestone. West of bridge over Neosho

River, in the south road ditch at the top of the hill,
SW% sec. 14, T. 18 S., R. 10 E., Lyon County.

K-54. Five Point limestone. West of the bridge over
Neosho River, in the south road cut, SW)I sec. 14,
T. 18 S., R. 10 E., Lyon County.

K-61. Cottonwood limestone. About 2 miles northeast of
Clements, Chase County.

K-80. Five Point limestone. Near the northwest corner
sec. 14, T. 13 S., R. 12 E., Wabaunsee County.

K-81. Five Point limestone. EX sec. 32, T. 15 S., R. 12 E.,
Lyon County.

K-82. Five Point limestone. Just north of the southwest
corner sec. 25, T. 28 S., R. 9 E., Greenwood County.

K-83. Five Point limestone. SEX sec. 11, T. 13 S., R. 13
E., Shawnee County.

K-84. Cottonwood limestone. Center sec. 18, T. 22 S., R.
10E.

K-87. Americus limestone. A half mile north and one mile
east of Alma, on the south side of creek at the
bridge.

K-90. Florena shale. SX cor. sec. 21, T. 8 S., R. 7 E., Pot-
tawatomie County.

K-92. Florence limestone. Florence, Kans.
K-101. Cottonwood limestone. Kansas Highway 13, road

cut on the south line, sec. 7, T. 10 S., R. 8 E.

K-103. Hughes Creek shale. On Blue Mount, Kansas
Highway 13, at the northeast corner of Manhattan,
sec. 7, T. 10 S., R. 8 E.

K-104. Hughes Creek shale. On Blue Mount, Kansas
Highway 13, northeast corner, Manhattan, sec. 7,
T. 10 S., R. 8 E.

K-105. Hughes Creek shale. On Blue Mount, Kansas
Highway 13, northeast corner, Manhattan, sec. 7,
T. 10 S., R. 8 E.

K-106. Americus limestone. On Blue Mount, Kansas High-
way 13, northeast corner, Manhattan, at railroad
cut, sec. 7, T. 10 S., R. 8 E.

K-107. Glenrock limestone. SWX sec. 26, T. 19 S., R. 7 E.,
Chase County.

K-113. Oketo shale. Old quarries northwest of Florence,
Kansas, SEX sec. 6, T. 21 S., R. 5 E., Marion
County.

K-124. Hughes Creek shale. Shale seam 25 feet above the
Americus limestone, 5.5 miles west of Cedarvale.

K-126. Cottonwood limestone. West of Reece on U. S.
Highway 54.

K-151. Five Point limestone. SWX sec. 14, T. 18 S. R. 10
E., Lyon County.

K-15.5. Americus limestone. Highway cut, SEX NE)  sec. 4,
T. 13 S., R. 12 E., Wabaunsee County.

K-159. Hughes Creek shale. Road cut, SEX NE% sec. 4,
T. 13 S., R. 12 E., Wabaunsee County.

K-216. Five Point limestone. Road cut at top of hill on
north-south road, NWX NWX sec. 9, T. 30 S. R. 9
E., Elk County.

K-218. Neva limestone ( 11 feet above base). On north-
west bluff above Santa Fe Railroad between Grand
Summit and Murphy Oil Lease, T. 31 S., R. 8 E.,
Cowley County.

K-219. Neva limestone ( 3 feet below top). On the north-
west bluff above Santa Fe Railroad between Grand
Summit and Murphy Oil Lease, T. 31 S., R. 8 E.,
Cowley County.

K-220. Morrill limestone. Exposure on the south side of
railroad cut at the west end of the valley on the
Santa Fe Railroad between Grand Summit and
Murphy Oil Lease, T. 31 S., R. 8 E., Cowley
County.

K-222. Cottonwood limestone. A quarter of a mile west of
the Elk County line in Cowley County, along U. S.
Highway 160 near the middle of the east-facing
hill.

K-224. Hughes Creek shale. Road cut on U. S. Highway
160 and about 0.3 mile west of the Santa Fe Rail-
road near the top of the east-facing hill, MAN sec.
13, T. 31 S., R. 8 E., Elk County.

K-225. Florena shale. On the south side of the Santa Fe
Railroad between Grand Summit and Murphy Oil
Lease, T. 31 S., R. 8 E., Cowley County.

K-245. Hughes Creek shale. On U. S. Highway 160 at the
top of the east-facing hill, 0.3 mile west of the
Santa Fe Railroad, sec. 13, T. 31 S., R. 8 E., Elk
County.
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K-246. Hughes Creek shale. About 0.3 mile west of the
Santa Fe Railroad on U. S. Highway 160, near the
crest of the bill, sec. 13, T. 31 S., R. 8 E., Elk
County.

K-247. Americus limestone. On Highway 96, northwest of
Severy, shale between two lower ledges of lime-
stone.

K-248. Glenrock limestone. In the road cut on U. S. High-
way 160 about a mile east of the Cowley County
line, on top of the escarpment on the east-facing
hill, NW% sec. 14, T. 31 S., R. 8 E., Elk County.

NEVADA

N-1. Wolfcampian. Fusulina Peak, NE% NVV34 sec. 13, T.
19 N., R. 54 E., southeast of Newark Pass, Eureka
County.

NEW MEXICO

NM-1. Hueco limestone. Jarilla Mountains, 5 miles north
of Oro Grande, just west of U. S. Highway 54.

NM-2. Bursum formation. Los Pinos Mountains, Socorro
County, calcareous shale near east-west ranch road
on south side of range; 2a, main limestone along
highway in Abo Canyon.

NM-3. Wolfcampian. Robledo Mountains, north of Los
Cruces, stratigraphie sec. 16, bed 129; 3a, same, bed
131; 3b, same, bed 139; Sc, same, bed 149.

NM-4. Wolfcampian. San Andres Mountains, Rhodes Can-
yon, stratigraphie sec. 37, bed 71; 4a, same, bed 87.

NM-5. Wolfcampian. San Andres Mountains, west slope
of Ash Canyon, stratigraphie sec. 32, bed 15; 5a,
same, bed 4.

OKLAHOMA

0-10. Neva limestone. South line of the NE% sec. 28, T.
26 N., R. 6 E., Osage County.

0-12. Neva limestone. Center NW% sec. 29, T. 26 N., R.
6 E., Osage County.

0 - 14. Foraker limestone. From beneath the bridge at the
east edge of Burbank, shale break about 10 feet below
the top of the Foraker, SW% sec. 25, T. 26 N., R. 5 E.,
Osage County.

0-25. Neva limestone. Just north of the Sinclair refinery,
one mile west of Shidler, Osage County.

TEXAS

T-3. Ibex limestone member, Watts shale ("Dothan lime-
stone"). About 1.5 miles east of Santa Anna.

T-4. Marble Falls limestone (type locality). Collected
from near water level and about 160 yards below
the bridge at Marble Falls.

T-27. Waldrip No. 3 limestone (just below). About 6
miles west and a mile north of Fife, McCullough
County.

T-28. Waldrip No. 1 limestone. About 4 miles east of
Santa Anna and 1 mile north of Obregon Switch,
Coleman County.

T-30. Saddle Creek limestone. Coleman Oil Company
Field headquarters at Coleman, Coleman County.

T-33. Waldrip No. 1 limestone. About 4 miles east of
Santa Anna, Brown County.

T-34. Camp Creek shale ( 25 feet above the Saddle Creek
limestone ). About 7 miles west and a mile north
of Fife, McCullough County.

T-51. Leonard formation, Hess facies ( lower part of Leon-
ard). 1.5 miles west of Gaptank, Tex., Glass Moun-
tains, 405-410 feet above the base of the Leonard.

T-58. Waldrip No. 3 limestone. East bank of Saddle
Creek, about 3.3 miles southeast of Waldrip.

T-74. Camp Creek shale (25 feet above the Saddle Creek
limestone). On top of the hill, to the west of Saddle
Creek, 4 miles southeast of Waldrip.

T-82. Wolfcamp formation. Wolf camp Hills, north of
Marathon, King's Bed 16.

T-88. Gouldbuslc limestone (Horse Creek limestone).
About 2 miles southwest of Burkett.

T-99. Coleman Junction limestone. About 4.3 miles west
and 1.8 miles north of Santa Anna, Coleman County.

T-120. Camp Creek shale (5 feet above the Saddle Creek
limestone). Almost exactly 8 miles south of the
railroad in Santa Anna.

T-123. Coleman Junction limestone. At Coleman Junction
(now called San Angelo Junction), about 1.4 miles
southeast of the underpass on the road from Cole-
man to Santa Anna.

T-129. Gouldbusk limestone. About 2.2 miles southwest
from Burkett on the Cisco-Coleman road.

T-133. Waldrip No. 3 limestone. About a mile north of
Obregon Switch, in the south center of Absolum
Williams Survey, Cora Burke Ranch, 3 miles east
and a mile north of Santa Anna.

T-134. Camp Creek shale. In the north half of the M.
Martinez Survey 751, south center of block 11, Pope
Lease, 3 miles southeast of Santa Anna.

T-135. Waldrip No. 3 limestone. On the top of the hill on
the north side of the old paved road, about a mile
north of the Colorado River, midway between Rock-
wood and Waldrip, Coleman County.

T-138. Camp Colorado limestone (shale below). On the
gravel road at the creek, 4 miles southeast and 5.1
miles east of Echo Store on the Cisco-Coleman road.

T-150. Camp Creek shale ( 20 feet below the Stockwether
limestone ). About 8 miles south of the railroad in
Santa Anna.

T-152. Stockwether limestone. Road cut in the east-west
road, 0.3 mile east of the Sweetie Creek bridge, 5
miles south of Santa Anna, east of the Rockwood
Highway.

T-153. Coleman Junction limestone. On the east-west gravel
road, 4 miles south of Echo Store and 0 6 mile east
on the gravel road.

T-154. Waldrip No. 1 limestone. About a mile southwest
of Rockwood, Tex., at the first prominent cliff west
of the road to Waldrip.

T-165. Lower Waldrip beds (?). About 0.3 mile east of the
town of Eolian.

T-166. Waldrip No. 2 limestone ( type locality). About 2.4
miles southwest of Rockwood on road to Waldrip.

T-167. Waldrip No. 1 limestone (25 to 30 feet below).
About 2.4 miles southwest of Rockwood on the road
to Waldrip.

T-173. Ibex limestone member, Watts shale ("Dothan lime-
stone"). East of Santa Anna and 10.3 miles east of
Coleman on Highways 67 and 84.

T-174. Waldrip No. 1 limestone ( 30 feet below). About
100 yards east of the road, 2.9 miles southwest of
Rockwood on road to Waldrip.

T-180. Waldrip No. 3 limestone (type locality). About 2.4
miles southwest of Rockwood on the road to Waldrip,
at the top of the high bluff to the west of the road.

T-181. Waldrip No. 1 limestone ( type locality ). About 2.4
miles southwest of Rockwood on the road to Waldrip,
near the base of the steep bluff to the west.
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T-183. Waldrip No. 1 limestone. About 1.1 miles south of
the Colorado River bridge on the Rockwood-Waldrip
road, east of the town of Waldrip.

T-188. Wa/drip No. 1 limestone. About a mile north of
Obregon Switch, in the south center of Absolum
Williams Survey, Cora Burke Ranch, 3 miles east
and a mile north of Santa Anna, on the southeast-
facing slope, south line east center survey.

T-189. Wa/drip No. 1 limestone (?). On the side of the
road, 4.25 miles southeast of Santa Anna, Gladys
Belle Oil Field, southeast corner, IND: Block 14, M.
Martinez Survey 751.

T-197. Gouldbusk limestone ("Horse Creek" limestone).
About 2.7 miles west of Dothan, Callahan County,
on Texas Highway No. 1, just south of the road and
railroad.

T-217. Big Saline limestone. Onion Creek Crossing, Rich-
ard's Ranch, downstream from Soldiers Hole, south
of Rochelle.

T-220. Saddle Creek limestone. Five miles southeast of
Santa Anna, at the field headquarters of the Cole-
man Oil Field.

T-222. Waldrip No. I limestone. About 0.7 mile south-
west of Rockwood, 150 yards southeast of the road
from Rockwood to Waldrip.

T-227. Wolfcamp formation. Wolfcamp Hills, north of
Marathon, King's Bed 13.

T-228. Wolfcamp formation ( type locality ). Wolf camp
Hills, north of Marathon, King's Bed 14.

T-230. Wolfcamp formation. Wolfcamp Hills, north of
Marathon, King's Bed 17.

T-234. Upper Hueco limestone. On small mesa just west
of ranch road about 2.4 miles north of the head of
Powwow Canyon on U. S. Highway 180.

T-235. Upper Hueco limestone. On top of Deer Moun-
tain, by ranch road about 2.5 miles north and 0.8
miles east of the head of Powwow Canyon on U. S.
Highway 180.

T-236. Middle Hueco limestone. About 40 feet above and
on west side of the ranch road about 0.5 mile north
of U. S. Highway 180 at the head of Powwow
Canyon.

T-237. Middle Hueco limestone. About 65 feet above and
on the west side of the ranch road about 0.5 mile
north of U. S. Highway 180 at the head of Powwow
Canyon.

T-238. Middle Hueco limestone. About 80 feet above and
on the west side of the ranch road about 0.5 mile
north of U. S. Highway 180 at the head of Powwow
Canyon.

T-239. Middle Hueco limestone ( upper part ). At the base
and to the southwest of the small mesa west of the
ranch road about 2.4 miles north of the head of
Powwow Canyon on U. S. Highway 180.

UTAH

U-la. Lower Permian. Confusion Range, Fish Springs
Quadrangle (Utah). About 2.7 miles east and 0.5
mile south of a point 39°15' N. latitude and 113°
45' W. longitude. Approximately 7,300 feet eleva-
tion, on the east side of the ridge leading to the
summit.

U-2a. Lower Permian. Confusion Range, Fish Springs
Quadrangle ( Utah). Along Indian Pass road ap-
proximately 0.5 mile to 0.7 mile west of BM 5970,
outcrop on north side of valley, at a rather re-
stricted place.

U-3a. Lower Permian. Confusion Range, Fish Springs
Quadrangle (Utah). T. 18 S., R. 17 W., 8,000-
foot peak north by east of Range in Conger Range.

U-14. Oquirrh formation. About 3.5 miles up the right-
hand fork of Hobble Creek Canyon to the north
and opposite Birch Camp at an elevation of 5,600
feet.

U-15. Oquirrh formation. About 4 miles east of the
righthand fork of Hobble Creek at an elevation of
about 5,620 feet.

U-18. Oquirrh formation. Hobble Creek Canyon at ele-
vation of 5,750 feet.

U-18A. Oquirrh formation. Hobble Creek Canyon at an
elevation of about 5,750 feet.

U-122. Oquirrh formation. Near Drive Corral, west of old
C. C. C. Spike Camp in the righthand fork of
Hobble Creek.

U-113. Oquirrh formation. North of Birch Camp in right
fork of Hobble Creek Canyon.

U-113A. Oquirrh formation. Right fork of Hobble Creek
-114. east of Birch Camp to mouth of Lawrence Canyon.

U-113B. Oquirrh formation. One mile east of Birch Camp
in the right fork of Hobble Creek in the draw on
the north side of the canyon.

U-202. Oquirrh formation. East side of West Mountain, 5
miles west of Benjamin.

U-203. Oquirrh formation. East side of West Mountain, 5
miles west of Benjamin.

U-206. Oquirrh formation. At the Forest Boundary gate
about 3 miles east of Wallsburg.

DESCRIPTION OF SPECIES

Ozawainella? inflata THOMPSON, new species

Plate 5, figures 1-9

A number of specimens of an undescribed form
which resemble somewhat closely the genotype spe-
cies of Ozawainella THOMPSON and Millerella
THOMPSON but which differ from either in some re-
spects occur in my collections from Texas and Ari-
zona. Although the generic affinities of this form
are uncertain, I tentatively refer it to Ozawainella
as O.? inflata, n. sp. As shown by the type speci-
mens, which are planispiral throughout growth, the
periphery is rather sharply angular in outer volu-
tions but narrowly rounded on inner ones, and axial
ends are slightly umbilicate to slightly extended.

Larger shells of three to four volutions are 0.12 to
0.14 mm. long and 0.28 to 0.36 mm. wide, giving a
form ratio of 0.4 for four specimens.

The moderately large proloculus is spherical, with
outside diameter of 31 to 49 microns ( average of six
specimens, 42 microns ). The chambers are highest
above the tunnel, decreasing in height uniformly
and rapidly to the poles. Average heights of cham-
bers above the tunnel in first to third volutions of
four specimens are 27, 42, and 55 microns, re-
spectively.

The thin spirotheca seemingly is composed of a
tectum and upper and lower layers. Little differ-
ence in its thickness is observed along length of the
chambers.
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The septa are thin and have a structure similar to
that of the spirotheca. They are distinctly arcuate
anteriorly and come in contact with the spirotheca
above and below at about the same angles. There
are about 9, 14, and 19 septa in the first three volu-
tions of one specimen. Except for arching forward,
the septa are plane throughout their length.

The tunnel is narrow and high, and its path is
straight. The chomata are high and distinctly asym-
metrical, with steep tunnel sides and low lateral
surfaces. Seemingly they extend up the septa and
along the spirotheca with rapid thinning

Measurements of this species are recorded in
Table 1.

Remarks.—The generic affinities of Ozawainella?
inftata are not satisfactorily understood. Its plani-
spiral shell, angular periphery in outer volutions,
and distinct asymmetrical chomata resemble those
of Fusulinella angulata COLANI, the genotype of
Ozawainella. Its more loosely coiled shell and
bluntly angular periphery differ from features in O.
angulata, which may be specific rather than generic
distinctions.

Occurrence.—Scarce in Wolfcampian rocks over
wide areas. The above description is based on
specimens from the Waldrip No. 1 limestone of
Texas ( T-180, T-181, T-183) and bed 19 of LORING 'S
section measured in the Swisshelm Mountains of
Arizona.

Nanlcinella sp.
Plate 5, figure 10

Staffelloid fusulinids are abundant in some rocks
of Wolfcampian age in north-central Texas and less
common in rocks of Wolfcampian age in New Mex-
ico, Utah, and Nevada. The Ibex limestone of
north-central Texas contains very abundant staf-
felloid fusulinids that seem to be referable to both
Staff ella OZAWA and N ankinella LEE. In all my
collections from this limestone, however, the staffel-
loid fusulinids are replaced almost completely by
secondary mineralization. No attempt is made now
to identify and describe these forms.

Scarce specimens of a species of Nankinella occur
in Coll. L-H1B from about 12 miles southwest of
Elko, Nev., an example being illustrated here.

Boultonia heezeni THOMPSON & HANSEN,

new species
Plate 6, figures 1-3

The shell of Boultonia heezeni is elongate fusi-
form, with sharply pointed poles and slightly arcu-
ate axis of coiling. The first one to one and a half
volutions have a short axis of coiling disposed at a
large angle to that of the outer volutions. The
holotype specimen contains five and a half volu-
tions and measures about 1.51 mm. in length and
0.36 mm. in width, giving a form ratio of about 4.2.
The form ratios of the first to the fifth volution of

the holotype specimen are 0.6, 0.7, 2.1, 2.7, and 3.3,
respectively.

The proloculus is minute, with outside diameter
of about 46 microns. In general, the chambers are
lowest immediately above the tunnel, increasing in
height poleward. Measurement of chamber heights
above the tunnel in the first to sixth volution of the
holotype specimen are 19, 21, 21, 34, 36, and 68
microns, respectively.

The thin spirotheca seems to be composed of a
single layer in all specimens.

The septa are closely spaced and about normal to
the spirotheca at tops of the chambers. They are
fluted throughout length of the shell, but the fluting
is confined to extreme lower surfaces of septa in the
central region of the shell. In poleward thirds, the
septa are narrowly fluted, forming closed chamber-
lets in the lower part of the chambers, but are only
slightly fluted along their upper surfaces.

The tunnel is relatively wide and nearly straight.
The tunnel angles of the third to fifth volution of
the holotype specimen measure about 25, 28, and
44 degrees, respectively. The chomata are low and
highly asymmetrical in the third to the sixth volu-
tions. Their tunnel sides are steep and poleward
slopes low.

Remarks.—Boultonia heezeni is easily distin-
guished from other American fusulinids by its
minute size, elongate slender shell, thin spirotheca,
highly fluted septa, and asymmetrical early volu-
tions. In some general features, it resembles the
form described by THOMPSON & VERVIT ï E (1950)
from the Cache Creek beds east of Kamloops, B. C.,
as Codonofusiella? sp., and possibly they are con-
generic.

The elongate shell and intense fluting of the septa
of Boultonia heezeni suggests that it is somewhat
closely related to Minojapanella elongata Fujimcrro
& KANUMA, the type species of Minojapanella FUJI-
MOTO & KANUMA. Also, the preservation of its shell
is somewhat similar to that of the latter species.
They can be distinguished generically by the less
intensely fluted septa of B. heezeni, lack of heavy
axial fillings, and absence of the peculiar structures
in the chamberlets of M. elongata.

The only other form from America referred to
Boultonia was described by THOMPSON, WEEFivu,
& DANNER ( 1950 ) from Washington and assigned
by them with question to Boultonia as B. occi-
dentalis. They pointed out that the early part of the
shell of B. occidentalis is composed of about three
discoidal volutions with a rounded periphery and
that the septa are moderately fluted in the polar
regions of the outer fusiform volutions. B. oc-
cidentalis is very closely similar to Dunbarula
mathieui Cmy (1948) from Tunisia, the genotype
of Dunbarula CIRY, 1948, and undoubtedly is con-
generic with it ( thus to be recorded as D. occi-
dentalis).
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The genotype of Boultonia LEE (B. willsi LEE)
was obtained from the Taiyuan Series of northern
China where it is associated with other fusulinids
seemingly typical of the upper part of the Wolf-
campian Series. B. heezeni was obtained from
rocks in Nevada which probably are related in age
closely to the Taiyuan Series of China.

Occurrence.—Rather common in our Nevada
Coll. L-H3H, where it is associated with abundant
specimens of Schwagerina wellsensis, n. sp.; it is
less common near the top of Fusulina Peak, Nev.,
where it is associated with Schwagerina young-
quisti, n. sp.

Schubertella lcingi DUNBAR & SKINNER
Plate 5, figures 11 -42; Plate 7, figures 11 -13

Schubertella kingi DUNBAR & SKINNER, 1937, Univ. Tex. Bull.
3701, p. 610-611, pl. 45, fig. 10-15;  , THOMPSON
& WHEELER, 1946, Geol. Soc. America, Mem. 17, p. 24-
25, pl. 8, fig. 6-10;  , THOMPSON & HAllARD, 1946,
Same, Mem. 17, p. 40-41, pl. 10, fig. 1-9.

The shell of Schubertella kingi DUNBAR & SKIN-
NER is elongate fusiform; with straight, curved, or
irregular axis of coiling, slightly inflated central
region, convex to concave lateral slopes, and blunt
to pointed polar ends. Shells of four to five and a
half volutions are 0.62 to 1.44 mm. long and 0.19
to 0.43 mm. wide, have form ratios of 2.6 to 4.3.
Considerable variation in shell shape appears at
maturity for one finds short inflated shells asso-
ciated with elongate, very slender shells (PI. 5,
figs. 15, 30). The first two volutions are only
slightly involute if at all; they have deeply um-
bilicate polar ends and short axes of coiling dis-
posed at large angles to that of the outer two or
three volutions. The first volution beyond the
asymmetrical early part of the shell is ellipsoidal,
beyond which the poles become extended rapidly.
Averages of the form ratios of the first to fifth volu-
tion of 15 specimens are 0.6, 1.0, 1.8, 2.6, and 3.2,
respectivly. In some specimens, a form ratio as
large as 3.0 is attained in the third volution, and
two specimens give a form ratio of 2.0 for the fifth
volution. These ratios in the first to the third volu-
tions of one specimen are 0.6, 0.7, and 0.8, respec-
tively.

The proloculus is minute, having an outside di-
ameter of 17 to 39 microns ( average of 21 speci-
mens, 28 microns). The height of chambers in-
creases slowly to the fourth volution, and in some
specimens it increases sharply in the fourth or fifth
volution. Averages of chamber heights above the
tunnel in the first to the fifth volutions of 23 speci-
mens are 19, 21, 29, 37, and 58 microns, respec-
tively. The chambers are lowest above the tunnel
in the outer two volutions, but they increase in
height sharply in the polar regions.

The septa are closely spaced and are very thin.
So far as can be determined, they are unfluted
throughout the shell. They are about normal to

3-8051

the curvature of the volutions. Averages of the
septal counts in the first to fifth volution of 15 speci-
mens are 8, 10, 13, 17, and 20, respectively. The
septal counts of the first two volutions were ob-
tained from five axial sections.

The very thin spirotheca is composed of the
tectum and a lower less dense layer that can be
observed only in outer volutions of some specimens.
In axial sections of a few specimens, it was meas-
ured as having a total thickness for both layers of
11 to 19 microns in the fourth and fifth volutions.
Average measurements in the third to fifth volu-
tion of four specimens are 9, 13, and 10 microns,
respectively. The proloculus wall and spirotheca
of inner volutions are too thin to measure accu-
rately.

The tunnel is moderately wide and about half as
high as the chambers in outer volutions. Chomata
are not evident in the asymmetrical early part of
the shell but very prominent and highly asym-
metrical in outer volutions, where they have steep
to overhanging tunnel sides and low broad polar
slopes. Averages of the tunnel angles in the third
to fifth volution of three specimens are 27, 30, and
38 degrees, respectively. One specimen has a tun-
nel angle of 30 degrees in the fourth volution and
50 degrees in the fifth volution. Deposits of dense
calcite, seemingly continuous with the chomata,
almost fill the chambers in the polar areas of the
fusiform part of some specimens.

Remarks.—Specimens here referred to Schubert-
ella kingi DUNBAR & SKINNER have been obtained
from Wolfcampian rocks at widely separated locali-
ties in North America. This species is among the
most widely distributed, both stratigraphically and
geographically, of American Wolfcampian fusuli-
nids, having been recognized from rocks of this age
in California, New Mexico, Kansas, Nebraska, Utah,
and in north-central Texas from lowermost to up-
permost fusulinid-bearing Wolfcampian rocks. Two
groups of specimens with some slight differences
are here included in the species. One is from the
Cottonwood limestone and Florena shale of Kansas
and the Coleman Junction limestone of Texas; the
other occurs in the four fusulinid-bearing parts of
the Waldrip beds of Texas. Attempts have been
made to separate the two groups specifically, but
studies of many dozens of oriented sections have
shown that individual variations within each group
are as great as any consistent differences found be-
tween the two groups. Accordingly, it seems that
all should be referred to the same species.

Since it is realized that further studies may fur-
nish a basis for subdividing this form, data obtained
from Cottonwood limestone specimens in Kansas,
from beds about 30 feet below Waldrip No. 1 lime-
stone, and from the Coleman Junction limestone in
Texas are given here. For comparative purposes,
specimens are illustrated from 30 feet below Wal-
drip No. 1 limestone, Waldrip No. 2 limestone,
Waldrip No. 3 limestone, and the Coleman Junction
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limestone of Texas; from the Cottonwood limestone
and Florena shale of Kansas; and from Collection
U-203 from the upper part of the Oquirrh forma-
tion of Utah. Measurements are given ( Table 2)
for groups of specimens from the Cottonwood lime-
stone of Kansas ( K-222 ), Waldrip No. 1 limestone
of Texas ( T-154, T-167), and Coleman Junction
limestone of Texas ( T-99 ).

Schubertella kingi does not resemble closely any
other form of the genus from North America, and
specific comparisons seem unnecessary.

Occurrence. - Schubertella kingi was originally
described from the Hueco limestone and Wolf-
camp formation of far western Texas, Coleman
Junction limestone of north-central Texas, and
Cottonwood limestone of Kansas and Nebraska. It
was later described by THOMPSON & WHEELER from
the McCloud limestone of northern California and
by THOMPSON & HAllARD from the Bird Spring
formation of southern California. The above de-
scription is based on specimens from the Cotton-
wood limestone ( K-111, K-222) and Florena shale
( K-84, K-90, K-101, K-109, K-126,  K-225) of Kan-
sas; from shale about 30 feet below Waldrip No. 1
limestone ( T-167 ), shale immediately below and in
the Waldrip No. 1 limestone ( T-154, T-181, T-183,
T-188, T-222), from immediately below and within
the Waldrip No. 2 limestone ( T-166 ), from the
Waldrip No. 3 limestone ( T-133 ), and from the
Coleman Junction limestone ( T-31, T-99, T-153) of
Texas. Specimens occur commonly in the Oquirrh
formation of Utah ( U-203 ). It is associated with
Schwagerina jewetti, n. sp., and S. emaciata (BEEDE)
in the Cottonwood limestone and Florena shale;
with S. colemani, n. sp., in the Coleman Junction
limestone; with S. longissimoidea ( BEEDE) and
Triticites directus, n. sp., in Waldrip No. 3 lime-
stone; with Triticites confertus, n. sp., and Dun-
barinella sp. in the Waldrip No. 2 limestone; with
Dunbarinella eoextenta, n. sp., in the Waldrip No. 1
limestone; with Oketaella waldripensis, n. sp., in
the shale 30 feet below Waldrip No. 1 limestone;
and with Pseudo fusulinella utahensis, n. sp., Triti-
cites cellamagnus, n. sp., and Schwagerina? sp. in
the Oquirrh formation of Utah.

Pseudofusulinella utahensis THOMPSON & BISSELL,

new species
Plate 7, figures 1 -10

The shell of Pseudo fusulinella utahensis, n. sp., is
small and elongate fusiform, with shifting to irregu-
lar axis of coiling, especially in the extreme polar
ends, extended polar ends, inflated central region,
and concave lateral slopes. Larger shells of seven
volutions are about 4.3 mm. long and 1.7 to 1.9 mm.
wide, giving form ratios near 2.5. The first volution
has a short axis of coiling and is ellipsoidal to sub-
spherical in shape, but in later volutions the axial
ends are extended rapidly and the central region of
the shell becomes inflated. The form ratios of the

second to seventh volution of the holotype specimen
are 2.1, 1.9, 2.3, 2.4, 2.3, and 2.5, respectively.

The proloculus is small, its outside diameter
measuring about 80 microns. The height of cham-
bers above the tunnel in the first to seventh volution
of the holotype are 31, 48, 94, 120, 148, 207, and 244
microns, respectively. The inflated central region
and extended polar ends produce chambers that are
high above the tunnel, lower toward the poles, but
increasing slightly in height near the polar ends.

The spirotheca is composed of a tectum and lower
clear layer in which pores are not evident in the
specimens studied. The thicknesses of the two lay-
ers of the spirotheca in the second to seventh volu-
tion of the holotype specimen are 10, 15, 15, 21, 33,
and 24 microns, respectively. The massive chomata
which spread upward on the septa to the lower part
of the spirotheca give it an appearance like that of
structure seen in Fusulinella WILLER.

The thin septa seem to be composed of downward
deflections of both spirotheca layers. They are
moderately fluted in the extreme polar ends but
almost plane across the center of the shell. The
septal counts of the first to sixth volution are 7, 11,
14, 17, 19, and 22, respectively.

The tunnel is very narrow in the inner volutions
but becomes moderately wide in outer ones. The
tunnel angles in the second to sixth volution of the
holotype specimen measure 12, 16, 18, 24, and 30
degrees, respectively. The chomata are very high
but narrow, with steep to overhanging tunnel sides
and steep poleward slopes. They are about two-
thirds as high as the chambers near the center of
the shell and extend to the tops of chambers ad-
jacent to the septa, leaving only small circular
lateral openings at the top and center of the cham-
bers. Although their poleward slopes are steep,
the lateral edges continue with thin but variable
thicknesses to join with light fillings in the polar
region.

Measurements of this species are given in Table 3.
Remarks.-Only three species of Pseudo fusuli-

nella have been described previously from North
America: Neofusulinella occidentalis THOMPSON &
WHEELER, 1946, N. montis THOMPSON & WHEELER,

1946, and Neofusulinella sp. THOMPSON & VERVILLE,

1950. The first two of these are from the McCloud
limestone and the third is from Permian rocks ex-
posed east of Kamloops, B. C. P. utahensis, n. sp.,
resembles most closely the form described by
THOMPSON & VERVILLE from British Columbia as
Neofusulinella sp. It differs from the Canadian
species in its smaller, more inflated shell, narrower
chomata, and considerably lighter axial fillings.

Occurrence. - This description of Pseudofusuli-
nella utahensis is based on specimens from about
1,000 feet above what is considered as probably
representing the Pennsylvanian-Permian contact
within the Oquirrh formation in the southern part
of the Wasatch Mountains near Provo, Utah ( U-
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112 ) where it is associated with Dunbarinella
hughesensis, n. sp., and Triticites sp. Other minute
specimens that may represent immature individuals
of this form were obtained from the Oquirrh at
other places ( U-203, U-206, and U-15).

Oketaella fryei THOMPSON

Plate 8, figures 4-11

Oketaella fryei THOMPSON, 1951, Cushman Found. Foram.
Research, Contr., vol. 2, p. 116-117, pl. 13, fig. 1-12.

The shell of Oketaella fryei THOMPSON is minute
and subellipsoidal fusiform, with distinctly convex
lateral slopes and rounded to bluntly pointed poles.
Mature shells of three to four volutions are 0.64 to
1.1 mm. long and 0.37 to 0.64 mm. wide, giving
form ratios of 1.8 to 2.2. The shell is subspherical
to subellipsoidal in the first volution, slightly elon-
gate ellipsoidal in the second volution, and more
elongate ellipsoidal in the third volution. Coiling
is involute. Averages of form ratios of the first to
fourth volution of five specimens, including the
holotype specimens, are 1.3, 1.7, 2.0, and 1.8, re-
spectively. All parts of the shell have distinctly
convex lateral slopes.

The proloculus is relatively very large. It is
spherical in most specimens, but slightly elongate
parallel to the axis of coiling in some. The outside
diameter of the proloculus measures 59 to 122 mi-
crons, averaging 95 microns for seven specimens.
The shell is inflated throughout all volutions. In
general, the chambers are lowest above the tunnel
and they increase in height slowly toward the poles.
Averages of chamber heights in the first to fourth
volution of seven specimens are 40, 57, 73, and 95
microns, respectively.

The septa are thick and straight throughout the
length of the shell. In some specimens, slight ir-
regularity is observed in the extreme polar ends,
but this is not interpreted to represent fluting. The
septa comprise thick extensions of the keriotheca
extending to their base on the posterior side of the
tectum and a short downward extension of the
keriotheca on the anterior side of the tectum. They
are rather widely spaced. Septal counts of the first
to third volution of two specimens are 10, 13, and
15, respectively.

The keriotheca is thick, being composed of the
tectum and a relatively coarsely perforate layer.
Evidently, an upper and a lower keriotheca are
present, but their bordering zones cannot be de-
fined. The keriothecal perforations continue
through the chomata. Average thicknesses of the
spirotheca in the first to fourth volution of seven
specimens are 13, 21, 29, and 27 microns, respec-
tively. The above measurement of the spirotheca
for the first volution is only a close approximation.
The proloculus wall is too thin to measure accu-
rately in most specimens, but in one specimen it is
about 8 microns thick.

The tunnel is singular, rather narrow, and has a

slightly irregular path. Averages of the tunnel
angles of the second to fourth volution of six speci-
mens are 30, 33, and 27 degrees, respectively. The
holotype specimen has tunnel angles of 25, 32, and
28 degrees in the second to fourth volution, respec-
tively. Chomata occur throughout the shell except
for the outer part of the last volution. They are
very narrow and low in the first one and a half
volutions but become high and highly asymmetrical
in outer volutions. They spread toward the poles
with gradual thinning in the second and third volu-
tions. The end zones of the third volution, and in
some specimens those of the second volution, con-
tain secondary deposits that may be comparable to
axial fillings of some other fusulinids.

Measurements of Oketaella fryei from Kansas are
given in Table 4.

Remarks.— Oketaella fryei resembles O. wal-
dripensis, n. sp., more closely than any other de-
scribed form of the genus. Both have short, ellip-
soidal, inflated shells with a large proloculus and
rounded polar ends. The principal distinguishing
features between these two forms are that O. fryei
has a considerably thicker spirotheca for corre-
sponding chambers, a more elongate shell, and
slightly less inflated chambers.

Oketaella fryei can be distinguished from O.
cheneyi, n. sp., by its shorter shell, more inflated
chambers, larger proloculus, and thicker spirotheca.
It differs from O. campensis, n. sp., in its more
loosely coiled shell, less pointed polar ends, and
larger tunnel angles.

Occurrence.— Oketaella fryei has been found
only in the Oketo shale of Kansas. It is abundant
in the old railroad quarry on the northwestern cor-
ner of Florence ( K-113 ).

Oketaella waldripensis THOMPSON, new species
Plate 6, figures 19-24

The shell of Oketaella waldripensis is minute and
highly inflated fusiform, with narrowly rounded to
bluntly pointed poles, straight axis of coiling, and
highly convex lateral slopes. Mature shells of three
to four and a half volutions are 0.69 to 1.03 mm.
long and 0.35 to 0.58 mm. wide, giving form ratios
of 1.4 to 2.2. All parts of the shell are involute.
The first volution is almost spherical, and the axis
of coiling of later volutions increases in length
rather slowly. Evidently the shell is planispirally
coiled throughout. Average form ratios of the first
to fourth volution of 10 specimens are 1.2, 1.6, 1.8,
and 1.8, respectively.

The thin spirotheca is composed of a tectum and
a lower much less dense layer that shows fine
alveoli in the last part of the shell. The thickness
of both layers of the spirotheca averages about 18
microns in the fourth volution of four specimens.
The proloculus wall measures about 10 microns.

The septa are rather widely spaced. Seemingly
the lower layer of the spirotheca continues down
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to the base of the posterior side of the septa with-
out noticeable decrease in thickness. The septa
are plane throughout the length of the shell. Aver-
ages of the septal counts of the first to third volu-
tions of four specimens are 10, 14, and 17, respec-
tively.

The proloculus is relatively large, its outside
diameter measuring 58 to 107 microns, with aver-
age of 81 microns for 13 specimens. The shell is
loosely coiled throughout. Averages of chamber
height in the first to fourth volution of 13 specimens
are 33, 50, 73, and 94 microns, respectively.

The tunnel is narrow and elliptical in cross sec-
tion. Chomata are distinct throughout the shell
and are massive in the outer part of the shell. Their
tunnel sides are slightly steeper than their poleward
slopes. The tunnel varies considerably in width
among different specimens, and the tunnel angle
varies from 13 to 39 degrees in the fourth volution
and 9 to 48 degrees in the third volution.

Measurements of specimens from beds below
Waldrip No. 1 limestone at two localities in north-
central Texas are given in Table 4.

Remarks.—Oketaella tvaldripensis is one of the
two most primitive Permian fusulinids in north-
central Texas. It is distinguished from the geno-
type, O. fryei THOMPSON, by its shorter, more in-
flated shell, correspondingly smaller form ratios,
smaller proloculus, and thinner spirotheca. Its
ellipsoidal shape, inflated and uniformly expanding
shell, and broadly arching lateral surfaces serve to
distinguish it from the other forms here referred to
the genus.

Occurrence.—Oketaella waldripensis is common
in a highly fossiliferous shale and soft arenaceous
limestone 25 to 30 feet below Waldrip No. 1 lime-
stone about 2.4 miles southwest of Rockwood in the
ditch of the road between Rockwood and Waldrip
( T-174 ) where it is associated with sparse speci-
mens of Schubertella kingi DUNBAR & SKINNER. It
is common in the same stratigraphie zone about 0.5
miles farther southwest ( T-167 ). Specimens occur
commonly in a highly calcareous shale about 60
feet below the Saddle Creek limestone exposed in
the road ditch about 0.3 mile east of Eolian,
Stephens County, Tex. ( T-165 ).

Oketaella campensis THOMPSON, new species

Plate 6, figures 14, 18, 25-33

The shell of Oketaella campensis is short and in-
flated fusiform, with a straight axis of coiling,
sharply pointed poles, and steep but slightly convex
lateral slopes. Larger specimens of two and a half
to four volutions are 0.42 to 0.88 mm. long and 0.29
to 0.48 mm. wide, giving form ratios of 1.4 to 2.1.
The shell is symmetrical throughout, with the axis
of coiling of all volutions about parallel. The ma-
jor change in shell shape with growth is a slight
increase in axial length. Averages of the form

ratios of the first to the third volution of five speci-
mens are 1.2, 1.6, and 1.9, respectively.

The proloculus is relatively large, having an out-
side diameter of about 70 to 85 microns and aver-
aging 78 microns for eight specimens. Compared
to the shell size, the volutions are inflated. Aver-
ages of the heights of chambers above the tunnel
in the first to fourth volution of eight specimens
are 32, 40, 63, and 92 microns, respectively.

The spirotheca is moderately thick in outer volu-
tions, being composed of the tectum and a much
thicker lower layer. In one specimen the spiro-
theca measures about 25 microns in the third volu-
tion.

The septa are rather widely spaced. Seemingly,
they are formed of the downward deflection of the
total spirotheca. Averages of the septal counts of
the first to fourth volution in three specimens are
10, 13, 17, and 16 microns, respectively. The septa
are plane throughout most if not all of the shell.
There is a slight indication of irregularity in the
extreme polar ends of some specimens that may be
septal fluting.

The tunnel is narrow, and its path is about
straight. The tunnel angle averages 22 and 25 de-
grees in the second and third volutions of five speci-
mens. The chomata are very high and wide in all
parts of the shell, except for the last few chambers.
They have steep tunnel sides and low lateral slopes.
In most parts of the shell, they are more than half
as high as the chambers and extend almost, if not
entirely, to the polar ends. Axial fillings are very
thin, if present at all.

Measurements of specimens from the Camp Colo-
rado limestone are recorded in Table 4.

Remarks.— Oketaella cam pensis is similar to O.
cheneyi in many respects. It can be distinguished
from that form by its shorter shell, tighter coiling
in outer volutions, considerably more massive cho-
mata, and narrower tunnel angle. It can be dis-
tinguished from O. waldripensis by its more uni-
formly fusiform shell, tightly coiled outer volutions,
and sharply pointed polar ends. It is not certain,
however, that these differences are of specific value.
It may be found on examination of many dozen
additional specimens from the lower Waldrip beds,
Camp Colorado limestone, and Coleman Junction
limestone that the differences are not of sufficient
consistency to be employed for separating these
forms.

Occurrence.—Oketaella cam pensis is rather com-
mon in the Camp Colorado limestones and inter-
bedded fossiliferous shales. No other fusulinid has
been found or reported from the Camp Colorado.
Scarce specimens are found in the Camp Creek
shale ( T-120 ). The above description is based en-
tirely on specimens from the Camp Colorado shales
exposed on the bank of the creek and road cut,
reached by going southeastward 4.0 miles along
Texas Highway 206 from Echo Store and eastward
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on the gravel road for about 5.2 miles ( T-138 ).
The same form is common in the more massive
limestone exposed on the west slope of the same
creek valley and at about road level.

Oketaella cheneyi THOMPSON, new species
Plate 6, figures 12-13, 15-17

The shell of Oketaella cheneyi is small and in-
flated fusiform, with straight to slightly irregular
or curving axis of coiling, bluntly pointed to nar-
rowly rounded polar ends, and convex lateral
slopes. Larger shells of three to four volutions are
about 0.72 to 1.09 mm. long and 0.31 to 0.44 mm.
wide, giving form ratios of 1.7 to 2.5. Averages of
the form ratios of the first to the fourth volution of
six specimens are 1.1, 1.5, 2.1, and 2.4, respectively.
Among most specimens, the first volution is ellip-
tical to almost spherical in cross section. It gradu-
ally increases in axial length from there to maturity,
with a general increase from broadly rounded to
bluntly pointed polar ends.

The proloculus is relatively very large, measuring
70 to 95 microns and averaging 79 microns in out-
side diameter for eight specimens. The shell is
loosely coiled throughout growth. Averages of the
height of chambers near the tunnel of the first to
fourth volution in eight specimens are 32, 42, 67,
and 77 microns, respectively. The chambers are of
about uniform height throughout their length in
the first two volutions, and they increase in height
in the polar ends of other volutions.

The spirotheca is moderately thick for size of the
shell. It is composed of a tectum and a clear lower
layer in inner volution, but has a distinctly alveolar
keriotheca in outer volutions of some specimens.
Averages of its thickness in the second, third, and
fourth volutions of seven specimens are 12, 21, and
22 microns, respectively. The proloculus wall is
thin and measures about 8 microns in thickness.

The septa seem to be continuous with the down-
ward deflection of the spirotheca. It has not been
determined with certainty if the septa contain
pycnotheca. The septal counts of the first to third
volutions of a typical specimen are 9, 12, and 16,
respectively. The septa are perfectly plane across
the central part of the shell and broadly curved in
the polar areas. An irregularity that resembles
fluting is observed in the extreme polar ends of the
outer volution of some specimens, but the irregu-
larity is not consistent from chamber to chamber as
found in most fusulinids with typical fluting.

The tunnel is moderately wide, and its path is
almost straight, especially in outer volutions. Aver-
ages of the tunnel angles in the second and third
volutions of six specimens are 28 and 33 degrees,
respectively. One specimen has a tunnel angle of
51 degrees in the fourth volution. The chomata are
very large. They are highly asymmetrical, with
steep tunnel sides and low poleward slopes. In
most parts of the shell they are more than half as

high as the chamber. Light axial fillings occur in
the extreme polar ends of the shell and principally
in the lower area of the chambers.

Measurements of this species are given in
Table 4.

Remarks.—Oketaella cheneyi has a minute, elon-
gate shell which serves to distinguish it from other
American forms of the genus. Its form ratio of
most volutions is larger than that of O. fryei, O. wal-
dripensis, and O. cam pensis. Also, its chambers
are lower than those of corresponding parts of the
shell of those forms, and its tunnel angles generally
are larger.

This species is named in honor of MONROE G.
CHENEY, who contributed much to a better under-
standing of the Lower Permian rocks of north-
central Texas and who kindly furnished consider-
able help with the collections from Texas.

Occurrence. —Oketaella cheneyi is common in
the Coleman Junction limestone at its type locality
near old Coleman Junction (now called San Angelo
Junction ), about 1.4 miles southeast of the railroad
underpass on the road from Coleman to Santa
Anna, Tex. ( T-123 ). No other fusulinid was found
associated with it.

Triticites pointensis THOMPSON, new species

Plate 9, figures 1-9

The shell of Triticites pointensis is small and in-
flated fusiform, with straight axis of coiling, convex
lateral slopes, and sharply pointed poles. Some
specimens have lateral slopes that are concave just
central from the polar areas. Specimens of five and
a half to seven volutions are 2.5 to 3.1 mm. long
and 1.3 to 2.2 mm. wide, giving form ratios of 2.1
to 2.7 and averaging 2.3 for six specimens. The
polar areas are pointed throughout the shell and
are most extended relatively in the third and fourth
volutions. Averages of form ratios of the first to
sixth volution of six specimens are 1.5, 2.0, 2.5, 2.5,
2.2, and 2.2, respectively.

The proloculus is minute, with an outside di-
ameter of 68 to 85 microns, averaging 76 microns
for five specimens. The shell expands about uni-
formly to the fifth volution and more slowly during
the sixth volution. Average height of chambers in
the first to sixth volution of seven specimens is 28,
37, 66, 104, 156, and 182 microns, respectively.

The spirotheca is thin but distinctly alveolar.
Averages of thickness of the spirotheca in the first
to sixth volution of seven specimens are 9, 10, 15,
21, 34, and 47 microns, respectively. The thickness
of the proloculus wall averages about 9 microns for
five specimens. These measurements of the spiro-
theca and proloculus wall are not precise because
of difficulties in eliminating secondary deposits of
the chomata from the measurements.

The septa are thin, rather closely spaced, and
fluted throughout their length and most of their
height. The fluting does not seem to be symmetrical
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laterally or vertically, however. The septal counts
of the first to fifth volution of one specimen are 9,
13, 15, 16, and 22, respectively.

The tunnel is narrow, with angle averaging 17,
20, 24, 27, 24, and 33 degrees, respectively, in the
first to sixth volution of six specimens. The cho-
mata are high and distinct. In the first three volu-
tions they have steep tunnel sides and extend later-
ally to the poles. They become about symmetrical
in cross section in the outer volutions.

Measurements are recorded in Table 5.
Remarks.-Triticites pointensis is an unusually

small form of the genus, indeed, among the smallest
known. This is somewhat unique, since most Per-
mian Triticites are abnormally large, or at least are
considerably larger than most Pennsylvanian forms.
This species can be distinguished from others of
Permian age by its small size, tightly coiled shell,
thin spirotheca, and minute proloculus.

Occurrence.-Triticites pointensis is common in
the Five Point limestone of Wabaunsee County,
Kans. ( K-80 ).

Triticites directus THOMPSON, new species

Plate 8, figures 1 -10, ?23-26

The shell of Triticites directus is elongate fusi-
form in shape, with sharply pointed poles, straight
axis of coiling, and low, straight to slightly concave
lateral slopes. Shells of seven to eight and a half
volutions are 5.2 to 6.5 mm. long and 1.9 to 2.8 mm.
wide, giving form ratios of 2.4 to 2.9. The holotype
specimen is 6.5 ram. long and 2.8 mm. wide, giving
a form ratio of 2.3. The shell remains remarkably
uniform in shape with increase in size, the principal
change being a general slow increase in form ratio.
Averages of form ratios of the first to eighth volu-
tion of five specimens are 2.0, 2.3, 2.5, 2.5, 2.5, 2.7,
2.6, and 2.9, respectively.

The spirotheca is thin for specimens of Triticites
of this size. It increases in thickness very slowly
but rather uniformly to the sixth or seventh volu-
tion and decreases slightly in the last volution of
most specimens. Although the keriotheca contains
alveoli, they are very fine and indistinct in most
specimens. Average thickness of the spirotheca in
the second to ninth volution of six specimens is 15,
24, 30, 40, 54, 63, 67, and 57 microns, respectively.
The proloculus wall is moderately thick, averaging
21 microns for four specimens.

The proloculus is of medium size, averaging 134
microns in outside diameter for six specimens. The
chambers increase in height at a rather uniform
rate to the seventh or eighth volution, and then
decrease in height slightly in the last one or two
volutions of some specimens. Average height of
chambers in the first to ninth volution of six speci-
mens is 39, 62, 89, 114, 147, 185, 224, 240, and 223
microns, respectively.

The septa are thin and closely spaced in the
early part of the shell, but farther apart in the third

to sixth volution, and then more closely spaced in
the last one or two volutions. The septal counts of
the first to eighth volution of a typical specimen
are 13, 15, 16, 19, 15, 20, 24, and 28, respectively.
Fluting is developed moderately throughout the
shell at least up to margins of the tunnel. Next to
the tunnel, however, fluting is confined to the ex-
treme lower margin of the septa. Seemingly, it
does not affect the septa above the tunnel but ex-
tends completely to the tops of septa in end quar-
ters of the shell where it is much more intense near
the basal margin of the chambers.

The tunnel is moderately wide with path about
straight. Average tunnel angles of the fourth to
seventh volution of four specimens are 19, 23, 30,
and 37 degrees, respectively. The chomata are
narrow, low, and highly asymmetrical, with steep
tunnel sides and slightly lower poleward slopes.
The chomata are relatively broader in the inner
three volutions where they extend one-half to one-
fourth of the distance from tunnel to polar ends.

Measurements of this species are given in
Table 5.

Remarks. - The general shell shape, relative
thickness of the spirotheca, and relative size of the
proloculus of Triticites directus resemble those of
T. meeki ( MiiLLER ) from the Hughes Creek shale
of Kansas and Camp Creek shale of Texas. The
shell of T. directus is much smaller and all of its
measurable features smaller than those of T. meeki
in about the same proportions.

Occurrence. - Triticites directus is abundant in
the Waldrip No. 3 limestone at several localities in
the Colorado River Valley, north-central Texas,
where it is associated with Schwa germa longissi-
moidea (BEEDE), Dunbarinella extenta, n. sp., D.
eoextenta, n. sp., and Schubertella kingi DUNBAR &
SKINNER ( T-133, T-135). The above description
and accompanying measurements are based en-
tirely on specimens obtained from one mile north.
of Obregon Switch ( T-133 ). Specimens referred
with question to this form occur in the Waldrip
No. 1 limestone ( T-154, T-189).

Triticites confertus THOMPSON, new species
Plate 8, figures 11 -22

The shell of Triticites con fertus is small, tightly
coiled, and inflated fusiform, with straight axis of
coiling, sharply pointed poles, concave to straight
lateral slopes, and inflated central region. Speci-
mens of seven to nine volutions are 4.4 to 6.8 mm.
long and 1.8 to 3.2 mm. wide, giving form ratios of
2.2 to 2.5. The shell maintained a closely similar
shape throughout its growth from the third volu-
tion to maturity. Average form ratios of the first
to ninth volution of six specimens are 1.3, 1.6, 1.8,
1.8, 1.9, 1.9, 2.2, 2.0, and 2.2, respectively.

The proloculus is minute and has an outside di-
ameter of 78 to 132 microns, averaging 91 microns
for nine specimens. The chambers are lowest near
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the path of the tunnel, increasing in height pole-
ward slowly. Increase of height is gradual to the
sixth or seventh volution and then reduced in rate
from there to maturity. In many specimens the
ultimate volution is a little more tightly coiled than
the penultimate volution. Average height of the
first to ninth volution of nine specimens is 35, 53,
84, 102, 162, 212, 241, 279, and 274 microns, respec-
tively.

The spirotheca is moderately thick and distinctly
alveolar. It is thickest above the tunnel and thins
gradually poleward, becoming very thin at the
polar ends. Average thickness of the spirotheca
above the tunnel in the third to ninth volution of
nine specimens is 23, 32, 51, 66, 83, 84, and 93 mi-
crons, respectively.

The septa are thin and rather widely spaced.
Averages of septal counts in the first to eighth
volution of three specimens are 9, 12, 14, 18, 20, 19,
21, and 25, respectively. The septa are only moder-
ately fluted in the extreme polar areas and prac-
tically plane across the central two-thirds of the
shell. Seemingly, however, slight fluting occurs at
the very base of the septa to a point near margins
of the tunnel.

The tunnel is narrow in inner volutions but rather
wide in outer ones. Its path is essentially straight.
Average tunnel angles in the fourth to eighth volu-
tion of six specimens are 33, 33, 38, 40, and 43 de-
grees, respectively. Chomata are distinct in all
parts of the shell, except for the last volution. They
are distinctly asymmetrical, with steep to overhang-
ing tunnel sides and steep but lower poleward
slopes.

Measurements are recorded in Table 5.
Remarks. - Triticites confertus is among the

smaller forms of the genus in the Permian of Kansas
and Texas. Its diminutive proloculus, thin spiro-
theca, small, short shell, and tight coiling resemble
features of undescribed representatives of Triticites
in Virgilian rocks of Kansas and Texas and several
in the Permian of Texas and Kansas. It differs
from T. rockensis, n. sp., in its larger shell and
proloculus and more inflated chambers. Characters
distinguishing it from T. directus, n. sp., are its
shorter shell, smaller proloculus, thicker spirotheca,
and different shell shape.

Occurrence.-Triticites con fertus is abundant in
the Waldrip No. 2 limestone in the region of the
Colorado River Valley, including the type locality
of the Waldrip beds southwest of Rockwood, Tex.,
and in the Five Point limestone of Kansas. The
above description is based on specimens from the
limestone about 2.7 miles southwest of Rockwood,
near the middle of the bluff on the west side of the
road between Rockwood and Waldrip ( T-166 )
where it is associated with Dunbarinella sp. and
Schubertella kingi DUNBAR & SKINNER. In the Five
Point limestone of Kansas ( K-54 ) it is associated
with abundant Dunbarinella fivensis, n. sp.

Triticites meeki MiiLLER

Plate 12, figures /-//; Plate 13, figures 1-12;
Plate 16, figures 1 -3

Fusulina cylindrica var. ventricosa MEEK & HAYDEN [part],
1858, Acad. Nat. Sei. Philadelphia, Proc., 1858, vol. 10,
p. 261.

Fusulina cylindrica MEEK & HAYDEN [part], 1865, Smithson.
Contr. Knowledge, vol. 14, p. 14-15, pl. 1, fig. 8a. [Not
fig. 6d-6g, referred to by MEEK & HAYDEN as var. ven-
tricosaj

Fusulina ventricosa var. meeki M6LLER [part], 1879, Acad.
Imp. Sci. St.-Pétersbourg, Mém., VIIE sér. tome 27, no.
5, p. 4-6 ( Holotype here designated as the specimen
illustrated by MEEK & HAYDEN ( 1865) as fig. 6a on their
pl. 1 and here illustrated by fig. 10 on Pl. 13).

Triticites ventricosus DUNBAR & CoNnnA [part], 1928, Nebr.
Geol. Survey Bull. 2, 2nd ser., p. 84-91, pl. 1, fig. 2; (?)
pl. 3, fig. 1; pl. 4, fig. 4 (1927). [Not pl. 1, fig. 1; pl. 3,
fig. 3-4, 6?; pl. 4, fig. I?, 2-3, 6; pl. 9, fig. 8.]

The loosely coiled shell of Triticites meeki
(IviiiLLER) is among the larger of the forms of the
genus. It is highly elongate fusiform in shape,
with convex to slightly concave lateral slopes and
pointed poles. Large specimens of seven to eight
and a half volutions are 9.3 to 11.9 mm. long and
3.0 to 3.9 mm. wide, giving form ratios of 2.8 to 3.1.
The holotype specimen is 7.1 mm. long and 2.7 mm.
wide, giving a form ratio of about 2.6. This speci-
men probably is submature. The first volution is
short with bluntly pointed poles, but in succeeding
ones the axis of coiling rapidly becomes extended.
Average form ratios of the first to eighth volution
of six specimens are 1.7, 2.0, 2.1, 2.2, 2.3, 2.6, 2.8,
and 2.9, respectively.

The proloculus is large, measuring 181 to 333
microns and averaging 234 microns in nine speci-
mens. Generally, it is subspherical, but it may be
ellipsoidal or irregular. The shell increases in
width about uniformly. Average height of cham-
bers in the first to eighth volution of ten specimens
are 70, 110, 160, 209, 240, 271, 296, and 280 microns,
respectively. As these averages and other measure-
ments reported in Table 5 indicate, the shell is a
little more tightly coiled in the last volution of ma-
ture shells than in the penultimate volution. Cham-
ber height is remarkably uniform in the central
two-thirds of the shell, but increases rapidly as ex-
treme polar areas are approached.

The spirotheca is thick and coarsely alveolar.
The keriotheca extends down both sides of the
septa for short distances, producing sharp increase
in thickness of the spirotheca adjacent to the septa.
As a result, measurements of the spirotheca from
axial sections may give figures that do not corre-
spond to those from sagittal sections in which meas-
urements are made in the center of the chambers.
Average thickness of the spirotheca in the first to
eighth volution of ten specimens are 17, 25, 37, 60,
81, 96, 108, and 98 microns, respectively. Thick-
ness of the proloculus wall averages about 24 mi-
crons in nine specimens.
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The septa are composed of a thin pycnotheca.
They are strongly fluted in the extreme polar region,
but toward the center of the shell the fluting moves
to the base of septa and is irregular adjacent to the
tunnel. The septa seem to be unfluted above the
tunnel. Average septal counts of the first to seventh
volution of four specimens are 13, 21, 22, 24, 27, 28,
and 31, respectively. The last volution of the holo-
type contains 23 septa. Septal pores are exceed-
ingly abundant in the end zones of the shell and
common in the central part.

The tunnel is wide in outer volutions where it is
about half as high as the chambers. Averages of
tunnel angles in the first to eighth volution of six
specimens are 21, 21, 23, 27, 38, 48, 53, and 58 de-
grees, respectively. The chomata are high, rela-
tively narrow, and asymmetrical in the inner four
to five volutions but low and narrow in the outer
volutions.

Remarks.-MEEK & HAYDEN ( 1858 ) proposed the
name Fusulina cylindrica var. ventricosa for speci-
mens found "at Juniata on Blue River, and Man-
hattan on the Kansas," but they did not illustrate
any specimens until seven years later ( 1865 ) when
drawings of several specimens "from Juniata, on
Kansas River, Kansas" were published under the
name Fusulina cylindrica FISCHER DE WALDHEIM

with statement that no constant characters were
found warranting separation of the Kansas speci-
mens from the typical variety of the Russian spe-
cies. The legend of their plate 1, however, lists
one of the Kansas specimens as "var. ventricosa."

A number of collections of Kansas fusulinids
were sent to MOLLER by ST. JOHN, one of which
came from Blue Mount, Manhattan, Kans., and an-
other listed merely as from Manhattan, Kans. Nine
other collections sent to MOLLER were from Kansas
localities considerably lower in the stratigraphie
section, all probably of Pennsylvanian ( Virgilian )
age. MOLLER ( 1879 ) recognized immediately that
the Kansas fusulinids were unlike Fusulina cylin-
drica, and he referred them to F. ventricosa MEEK
& HAYDEN. MOLLER recognized, however, that some
shells differed in shape from most of the inflated
specimens of F. ventricosa illustrated by MEEK &
HAYDEN, and, accordingly, he proposed the name
Fusulina ventricosa var. meeki for the more elon-
gate variety. In the same sentence containing pro-
posal of this name, MOLLER stated that good illus-
trations of the variety were published by MEEK &
HAYDEN in 1865 and gave a reference in a footnote
to MEEK & HAYDEN'S 1865 figures 6a, 6b, and 6e on
their plate 1. Since figure 6a on MEEK & HAYDEN'S

plate 1 is the only one of these three illustrations
having the size and shape of MEEK & HAYDEN ' S
specimen from Juniata, the specimen illustrated by
that figure is here designated as the holotype of
Triticites meeki ( MOLLER ) MOLLER'S specimens
from Kansas sent to him by ST. JOHN probably are
referable largely to Triticites, but most of them
undoubtedly belong to other species recognized in

more modern studies. Our information concerning
them is negligible except as to general localities
and statement that they are elongate. So far as
known, MOLLER'S specimens are lost or destroyed,
but the holotype of T. meeki, here designated, is
preserved in the U. S. National Museum and was
kindly sent to me by the Director for study. The
specimen is illustrated in this paper.

Specimens which compare closely in shape with
Triticites meeki are abundant in the Hughes Creek
shale about 12 feet below its top at Blue Mount
and less abundant in the lower half of the Hughes
Creek and Americus limestone at the same place.
The above description of T. meeki is based largely
on the Hughes Creek specimens.

Triticites meeki can be distinguished from T.
ventricosus, with which it is associated commonly
in lower Wolfcampian rocks of Kansas, by its more
loosely coiled shell, larger proloculus, considerably
larger form ratio for all volutions, and less inflated
central area.

Occurrence. - Triticites meeki seems to be re-
stricted to a stratigraphie zone comprising the
Americus limestone and Hughes Creek shale of
Kansas and equivalent strata elsewhere. It has
been found in both units throughout most of their
outcrop belt across Kansas ( K-87, K-104, K-106,
K-155, K-224), as well as in Nebraska and Okla-
homa. Common specimens are found in the Saddle
Creek limestone ( T-120 ) and Camp Creek shale
( T-134 ) of Texas. Probably conspecific specimens
are found in the upper part of the Naco formation
of Arizona. This form is common in the upper
part of the Casper formation in the southern part
of the Laramie Mountains of Wyoming.

Triticites ventricosus ( MEEK & HAYDEN )

Plate 14, figures 1-9

Fusulina cylindrica var. ventricosa MEEK & HAYDEN [part],
1858, Acad. Nat. Sci. Philadelphia, Proc., vol. 10, p. 261.

Fusulina cylindrica MEEK & HAYDEN [part], 1865, Smithson.
Contr. Knowledge, vol. 14, p. 14-15, pl. 1, fig. 6a-6i (Fig.
6d-6g referred to as var. ventricosa. The specimen illus-
trated by them as fig. 6g is here designated as the holo-
type and is here illustrated by fig. 5 on PI. 14).

Fustdina ventricosa MULER [part], 1879, Acad. Imp. Sci.
St.-Pétersbourg, Mém., VIIE sér., tome 27, no. 5, p. 4-6.

Girt yina ventricosa STAFF [part], 1909, Neues Jahrbuch
Mineralogie, Geologie und Paleontologie, Beil.-Band 27,
p. 506 (Genotype of Girt yina STAFF, 1909).

Triticites ventricosus DuNBAR & CONDRA [part], 1928, Nebr.
Geol. Survey Bull. 2, 2nd ser., p. 84-91, pl. 3, fig. 2, 4,
6?; pl. 4, fig. 1?, 3, 6; pl. 9, fig. 8 (1927). [Not pl. 1,
fig. 2; pl. 3, fig. 1?; pl. 4, fig. 4.]

Triticites rothi SKINNER, 1931, Jour. Paleontology, vol. 5,
p. 19-20, pl. 3, fig. 1-3 (Holotype here designated as the
specimen illustrated by SKINNER as fig. 1 on his pl. 3).

The shell of Triticites ventricosus ( MEEK & HAY-

DEN) is large and fusiform, with pointed polar ends,
concave lateral slopes at maturity, and inflated
central area. Large specimens with eight to ten
volutions are 8.3 to 10.1 mm. long and 3.9 to 4.4
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mm. wide, giving form ratios of 2.1 to 2.6. The
holotype is about 9 mm. long and 3.9 mm. wide,
giving a form ratio of 2.3. The central part of the
shell is inflated but lateral slopes are convex to
nearly straight. The general shape of the shell re-
mains about the same shape as it increases in size,
except that as maturity is approached the end
regions become extended. Average form ratios of
the first to ninth volution of four specimens are 1.9,
2.1, 2.2, 2.2, 2.2, 2.2, 2.2, 2.2, and 2.3, respectively.

The proloculus is small, with outside diameter of
160 to 254 microns, averaging 206 microns for eight
specimens. Average height of chambers in the
first to ninth volution of eight specimens is 66, 92,
129, 178, 233, 287, 311, 332, and 323 microns, re-
spectively. Thus, it is evident that the last volu-
tion is slightly more tightly coiled than the penulti-
mate one. In some specimens this is very pro-
nounced, whereas in others the last volution is more
inflated than the preceding one.

The spirotheca is thick and coarsely alveolar. It
increases in thickness slowly to the fourth or fifth
volution, then rapidly to the seventh or ninth volu-
tion, and in at least some specimens thickness de-
creases in the last one or two volutions. Average
thickness of the spirotheca in the first to ninth volu-
tion of eight specimens is 15, 23, 31, 42, 57, 83, 105,
104, and 122 microns, respectively. In some speci-
mens the spirotheca measures only 98 microns in
the ninth volution, but in others it attains 161 mi-
crons in the same volution. The proloculus wall
measures 16 to 32 microns, averaging 25 microns
for eight specimens.

The thin septa are composed of a pycnotheca
which laterally from the tunnel becomes exceed-
ingly thin. Average septal counts of the first to
ninth volution of four specimens are 13, 22, 24, 29,
28, 30, 27, 30, and 32, respectively. The septa are
fluted in the end zones for more than half of their
heights, but fluting decreases to open waves near
margins of the chomata. In some specimens the
fluting brings adjacent septa into contact with each
other above the tunnel.

The tunnel has a straight path and is about half
as high as the chambers. Average tunnel angles in
the second to ninth volution of four specimens are
19, 19, 20, 21, 24, 30, 32, and 38 degrees, respec-
tively. The chomata are highly asymmetrical, hav-
ing steep to vertical tunnel sides and much lower
poleward slopes. Immediately adjacent to the tun-
nel and in the inner volutions, the chomata extend
up the septa and along the lower surfaces of the
spirotheca so as to leave only a small circular lateral
opening at the top of the chambers.

Measurements of numerous specimens are given
in Table 5.

Remarks. - Triticites ventricosus is among the
more widely identified American forms of the genus.
DUNBAR & CONDRA ( 1928 ) reported its stratigraphie
range in the northern midcontinent region as ex-
tending from the Tarkio limestone in the upper

part of the Pennsylvanian to the Florence limestone
of the Wolfcampian. Numerous other workers have
identified this species from Upper Pennsylvanian
and Lower Permian rocks of many areas, and many
have referred most unusually large Triticites to it.
Studies carried on during recent years, however,
indicate that T. ventricosus is rather narrowly re-
stricted stratigraphically and probably is among
the more highly diagnostic forms of the genus in
the lower part of the Permian. Seemingly, the spe-
cies occurs only in a zone that includes the Hughes
Creek shale of the northern midcontinent area and
equivalent deposits in other regions. Only a few
of the many references to this form in the literature
are listed in the above synonymy.

It seems that STAFF ( 1909 ) studied specimens
labeled as Fusulina ventricosa sent to Europe from
Illinois. They were considered by him as not con-
generic with Fusulina cylindrica, genotype of Fusu-
lina. Not realizing that he was studying specimens
unlike F. ventricosa, STAFF ( 1909 ) proposed the
new genus Girtyina with Fusulina ventricosa MEEK

as genotype. This assumption is made since STAFF

( 1912 ) illustrated the form now known as Fusulina
girtyi (DUNBAR & CONDRA ) from Illinois as Girtyina
ventricosa ( MEEK ). The International Rules of
Zoological Nomenclature state that unless definite
evidence is available to the contrary, it must be
assumed that the author of a generic name correctly
understood the form designated by him as the geno-
type. One can only infer from STAFF'S 1912 report
that he failed to understand the true nature of
MEEK & HAYDEN 'S F. ventricosa. Since GinTy

( 1904 ) had already established Triticites for forms
like F. ventricosa, Girt yina STAFF is placed in syn-
onymy with Triticites.

Triticites ventricosus was tentatively named by
MEEK & HAYDEN ( 1858 ) as a variety of Fusulina
cylindrica FISCHER DE WALDHEIM, and they some-
what questioned its validity as a distinct variety.
They gave no detailed descriptive information con-
cerning it other than some shell measurements, with
notice of its more highly ventricose shape and less
intensely fluted septa than typical F. cylindrica.
They based definition of the variety ventricosa on
specimens from "Juniata on Blue River and Man-
hattan on the Kansas." The crossing of the old
military road over Blue River was at Juniata Ferry,
a short distance upstream from the Kansas River
and north of the present northern edge of the city
of Manhattan. The main business section of Man-
hattan is located on the Kansas River just upstream
from the junction of Blue and Kansas Rivers.

Of the specimens illustrated by MEEK & HAYDEN
in 1865: the one illustrated by figure 6a on their
plate 1 is large and elongate fusiform in shape; the
specimen illustrated by figures 6e, 6d, 6f, and 6g on
their plate 1 is large and highly inflated fusiform in
shape; and the specimen illustrated by figure 6h on
their plate 1 is of medium size and nearly ellipsoidal
in shape. One of these specimens (pl. 1, fig. 6a)
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was named Fusulina ventricosa meeki by M USER
in 1879, and ( in the section of this paper on Triti-
cites meeki) is designated as the holotype of that
form. Thin sections of numerous specimens from
Blue Mount near Juniata show the presence of
abundant specimens of two large forms. One com-
pares very closely with MEEK & HAYDEN'S illustrated
elongate specimen named meeki by MULER, and
the other corresponds in shape and size with the
large, highly inflated specimen illustrated by MEEK
& HAYDEN. The specimen illustrated by MEEK &
HAYDEN ( 1865 ) as figure 6g on their plate 1 ( here
illustrated by figure 5 on Plate 14) is here desig-
nated as the holotype of Triticites ventricosus
( MEEK & HAYDEN ).

For many years, workers have referred most large
Triticites to T. ventricosus. SKINNER ( 1931 ) con-
cluded that two forms should be recognized among
lower Wolfcampian specimens which occur so
abundantly in the Hughes Creek shale, and he
named one of them T. rot hi, from the Foraker lime-
stone ( Hughes Creek shale) exposed at Foraker,
Okla. Most paleontologists, if they considered
T. meeki at all, have assumed that this species
ranges downward well into the Pennsylvanian.
Through the kindness of J. W. SKINNER, I have been
able to compare topotype specimens of T. rothi
with specimens from Blue Mount, Kans., and it is
evident that T. rothi SKINNER, 1931, is synonymous
with T. ventricosus ( MEEK & HAYDEN), 1858, as
restricted by MEEK in 1879.

Although WILLER had before him numerous col-
lections from Kansas at the time he proposed Fusu-
lina ventricosa meeki, he stated that the variety
called meeki was well illustrated by MEEK & HAY-

DEN (1865), citing their figures 6a-6c, plate 1
(based on a specimen designated as the holotype
of T. meeki, as stated in discussion of that species).
It seems justifiable to make SKINNER'S T. rothi a
synonym of T. meeki by defining the holotype of
the latter as is done in the present paper by select-
ing another of MEEK & HAYDEN ' S original specimens
as holotype of T. ventricosus.

Since WILLER did not name a holotype, any of
the numerous specimens he was studying could be
established as the holotype of Triticites meeki, and
any of the specimens studied by MEEK & HAYDEN
in 1858 could be designated as holotype of T. yen-
tricosus. Since MEEK & HAYDEN'S original collec-
tion is judged to contain two forms, one of which
is referable to T. rothi and the other different, both
T. rothi and T. ventricosus would be established
as valid if the form unlike SKINNER ' S specimens
were selected as type of T. ventricosus. Since most
of MifoLLER'S collections from Kansas probably came
from beds considerably lower in the stratigraphie
section, it should be easy to select as type of T.
meeki a form quite different from either T. rothi or
T. ventricosus. The almost total lack of knowledge
concerning M5LLER's collection, except for general

localities, and their unavailability at this time makes
this procedure very undesirable.

The large and inflated fusiform shell of Triticites
ventricosus serves to distinguish it from most other
forms of the genus in Pennsylvanian and Permian
rocks in America. In size and shape it resembles
closely several upper Virgilian fusulinids but can
be distinguished from them most easily by its more
inflated chambers and thicker spirotheca. It is
differentiated from T. uddeni DuNBAR & SKINNER

and T. californicus THOMPSON & HAllARD by its
more elongate shell and relatively larger form ratios
for most all volutions. Also, its inner volutions are
more tightly coiled than in these species. T. ven-
tricosus can be distinguished from T. meeki with
which it is associated commonly by its more tightly
coiled shell, smaller proloculus, more inflated cen-
tral area, and consistently smaller form ratios for
nearly all volutions.

Occurrence.—Triticites ventricosus is abundant
in the Hughes Creek shale at many places in Kansas
and Oklahoma ( Foraker limestone). The above
description and accompanying illustrations of this
form are based on specimens from Blue Mount in
the north edge of Manhattan, Kans. (K-103) and
on specimens from the Hughes Creek ( Foraker ) of
Oklahoma ( 0-14 ). Abundant large specimens
from the Hughes Creek (K-105) and Camp Creek
shales ( T-220, T-120, T-30) illustrated below as
Triticites spp. (P1. 15, fig. 1-8) may be referable to
this species.

Triticites creekensis THOMPSON, new species

Plate 9, figures 22-26; Plate 10, figures 1-13

The shell of Triticites creekensis is moderately
large, short, and inflated fusiform, with straight
axis of coiling, steep and concave lateral slopes, and
sharply pointed poles. Large specimens of six to
eight volutions are 6.2 to 8.1 mm. long and 2.8 to
4.0 mm. wide, giving form ratios of 2.0 to 2.7. The
first one or two volutions are short and highly in-
flated. As the shell grew, the axis of coiling be-
came only slightly extended, resulting in only a
slight increase in form ratio. Average form ratios
of the first to seventh volution of six specimens are
1.5, 1.8, 1.9, 1.9, 2.0, 2.1, and 2.1, respectively. A
few elongate specimens, such as that illustrated by
figure 7 on Plate 10, have a form ratio as great as
2.5 for the sixth volution. Most commonly, that of
the seventh volution is less than 2.0.

The proloculus is large, having an outside di-
ameter of 190 to 350 microns and averaging 243
microns (11 specimens ). The shell is loosely coiled
throughout. Average height of chambers in the
first to seventh volution of 11 specimens is 79, 121,
181, 240, 283, 327, and 327 microns, respectively.
The chambers are nearly uniform in height in the
central third of the shell and increase only in the
immediate polar ends.
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The spirotheca is thick and coarsely alveolar. It
is thickest above the tunnel, thinning gradually to-
ward the end zones. Average thickness of the
spirotheca above the tunnel in the first to seventh
volution of 11 specimens is 24, 33, 45, 61, 82, 100,
and 102 microns, respectively. The proloculus wall
has moderate thickness, averaging 25 microns for
nine specimens.

The septa are thin and closely spaced. They are
moderately highly fluted in the extreme polar ends
of outer volutions but practically plane across the
central part of the shell. The fluting extends about
the same distance from the polar ends in all volu-
tions, resulting in more pronounced fluting in the
center of the shell of the first four volutions. Aver-
age septal counts in the first to seventh volution of
five specimens are 11, 19, 22, 26, 30, 32, and 30,
respectively.

The tunnel is narrow, with path about straight.
Averages of tunnel angles in the second to seventh
volution of nine specimens are 22, 28, 26, 28, 29,
and 31 degrees, respectively. The chomata are very
massive and wide throughout most of the shell.
The tunnel sides are vertical to overhanging with
steep poleward slopes. They extend upward on
sides of the septa to the tops of chamber and cover
the lower surfaces of the spirotheca adjacent to the
septa, leaving only a small circular lateral opening
at summit of the chambers.

Measurements of this species are given in
Table 5.

Remarks. - Triticites creekensis can be distin-
guished from other species belonging to the genus
found in lower Wolfcampian beds by its short,
highly inflated shell, which expands rapidly but
uniformly, by restriction of septal fluting to the
polar ends, by its narrow, high chomata, and by its
thick spirotheca. The most closely similar lower
Wolfcampian forms having so large a proloculus
and somewhat similar loosely. coiled shell are T.
meeki ( MiiLLEn ) and T. cellamagnus, n. sp. It
differs from T. meeki in its much shorter shell,
thinner spirotheca, more numerous septa, and more
loosely coiled outer volutions. It differs from T.
cellama gnus in its smaller proloculus, thinner spiro-
theca, and higher chomata in the center of the
chambers.

Occurrence.-Triticites creekensis is found in the
Camp Creek shale of Texas and Bursum formation
of New Mexico ( bed 133, sec. 1). The above de-
scription is based on specimens from the Camp
Creek shale about 20 feet below the Stockwether
limestone ( T-150 ) where it is associated with
abundant Schwa germa cam pensis, n. sp.

Triticites cellamagnus THOMPSON & BISSELL,

new species
Plate 10, figures 14-17; Plate 11, figures 1-12

The shell of Triticites cellama gnus is of medium
size, short, and highly inflated fusiform, with

straight axis of coiling, distinctly convex lateral sur-
faces, and sharply pointed poles. Shells of six to
seven volutions are 2.6 to 4.4 mm. wide and 5.7 to
8.0 mm. long, giving form ratios of 2.0 to 2.4. The
first volution is about spherical in shape and has a
form ratio of only slightly more than unit value.
Beyond the first volution, the polar ends become
sharply pointed. Averages of form ratios of the
first to sixth volution of seven specimens are 1.1,
1.5, 1.7, 1.8, 2.0, and 2.2, respectively.

The proloculus is abnormally large and spherical
in most specimens but in a few it is crushed and
irregular. Its outside diameter measures 312 to 431
microns, averaging about 370 microns for four typi-
cal specimens from the Oquirrh formation. The
shell expands rapidly and somewhat uniformly.
Average height of chambers in the first to sixth
volution of six specimens is 103, 174, 250, 338, 395,
and 410 microns, respectively.

The spirotheca is thick and coarsely alveolar. It
is rather thin in the first two volutions but becomes
rapidly thicker beyond the first volution. Average
thickness of the spirotheca in the first to sixth volu-
tion in six specimens is 32, 51, 77, 109, 127, and 156
microns, respectively. The proloculus wall is mod-
erately thick, averaging about 27 microns in six
specimens.

The septa are moderately thick, being composed
of a distinct pycnotheca. They are fluted almost to
the tops of the chambers in the extreme polar ends,
but the fluting gradually decreases in height toward
the tunnel margins where it is very slight at the
base of the septa. Average septal counts in the
first to sixth volution of six specimens are 10, 18, 20,
22, 24, and 24, respectively. In a typical specimen,
the septal counts of the first to sixth volution are 11,
20, 22, 26, 26, and 25, respectively.

The tunnel is moderately wide, with relatively
straight path. Averages of tunnel angles in the
second to sixth volution of five specimens are 25,
28, 45, 54, and' 60 degrees, iespectively. The cho-
mata are distinct throughout the shell. They are
highly asymmetrical, with steep tunnel sides and
lower poleward slopes. They spread up the septa
with rapid thinning almost to the tops of the cham-
bers.

Remarks. -Triticites cellama gnus resembles T.
ventricosus ( MEEK & HAYDEN ) somewhat closely,
but its shell is shorter, the chambers more inflated,
and the proloculus larger. T. cellama gnus is also
similar to T. pin guis DUNBAR & SKINNER and T. call-
fornieus THOMPSON & HAllARD. It can be distin-
guished from the latter by its thicker spirotheca,
smaller chomata, larger proloculus, looser coiling,
and fewer volutions. From T. pin guis it is differ-
entiated by its more elongate shell, smaller shell,
and seemingly less massive chomata.

Occurrence.-Triticites cellama  gnus is abundant
in the Oquirrh formation of Utah ( U-202, U-203)
where it is associated with Schubertella kingi Dux-
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BAR & SKINNER, Pseudo fusulinella utahensis, n. sp.,
Dunbarinella hughesensis, n. sp., and Schwagerina?
sp. Specimens referred to it with question are
abundant in limestone just below the Powwow
conglomerate north of Powwow Canyon ( bed 19,
sec. 18) where it occurs with an undescribed form
of Schwagerina. This form may be related closely
to the form described by MILLER & THOMAS ( 1936 )
from the Permian part of the Casper formation in
the Laramie Mountains of Wyoming.

Triticites rockensis THOMPSON, new species

Plate 9, figures 10-21

Triticites rockensis has a small uniformly fusi-
form inflated shell of six and a half to eight and a
half volutions that is 5.2 to 6.8 mm. long and 2.0 to
3.2 mm. wide, giving form ratios of 1.9 to 2.6. The
lateral slopes are uniformly convex, the axis of coil-
ing straight, and the poles bluntly pointed through-
out the shell. The general shape of the shell is
closely similar in all volutions. Average form ratios
in the first to seventh volution of six specimens are
1.7, 1.9, 2.2, 2.1, 2.2, 2.3, and 2.2, respectively.

The proloculus is minute, with outside diameter
91 to 186 microns, averaging 128 microns in 11
specimens. The chambers are about the same in
height throughout their lengths. Average heights
of chambers above the tunnel in the first to seventh
volution of 11 specimens are 45, 78, 111, 158, 228,
238, and 264 microns, respectively.

The spirotheca is thin in the inner volutions but
relatively thicker in outer volutions. It is coarsely
alveolar from the fifth volution to maturity. The
keriotheca extends down the sides of the septa a
short distance, so that a thicker spirotheca is shown
in some axial sections. The spirotheca is thinner
in the outermost part of the last volution. Average
thickness of the spirotheca in the first to seventh
volution of 11 specimens is 11, 18, 26, 41, 60, 64,
and 78 microns, respectively.

The septa are thin and composed of a thin pycno-
theca. They are slightly fluted to plane in their
lower margins in the central part of the shell and
fluted throughout much of their height in the ex-
treme polar regions. Septal pores are common in
the extreme polar regions of outer volutions. The
septa of the last four or five chambers are thin and
not etched by the tunnel. Average septal counts
of the first to seventh volution are 9, 14, 16, 18, 20,
22, and 25, respectively.

The tunnel is broad in the outer volutions, with
straight path throughout the shell. Averages of
tunnel angles in the first to eighth volution of six
specimens are 23, 29, 27, 29, 32, 38, 40, and 43 de-
grees, respectively. The chomata are distinct and
highly asymmetrical throughout most of the shell.
They are about half as high as the chambers in all
parts of the shell, except for the last volution.

Measurements of representative specimens be-
longing to this species are given in Table 5.

Remarks.-The above description is based on a
prolific fauna collected from the lower part of the
Glenrock limestone at many localities along its out-
crop in Kansas from Elk County in the south to
Chase County in the north. Most specimens re-
semble the holotype very closely.

Rather scarce, abnormally elongate specimens
that are here referred with question to this species
are associated with typical shells in the Glenrock.
One of these (PI. 9, fig. 18) with seven and a half
volutions is 6.4 mm. long and 2.1 mm. wide, giving
a form ratio of 3.1. The proloculus of this speci-
men has an outside diameter of 110 microns. The
height of chambers in its first to seventh volution
is 44, 63, 98, 121, 163, 203, and 189 microns, re-
spectively. The form ratios of its first to seventh
volution are 1.6, 2.2, 2.5, 2.7, 2.9, 3.1, and 3.3, re-
spectively. The spirotheca in the first to seventh
volution measures 9, 18, 23, 27, 41, 50, and 59 mi-
crons, respectively. Tunnel angles of the second
to seventh volution are 32, 35, 45, 49, 60, and 78
degrees, respectively. This and other similar elon-
gate specimens resemble the holotype in all respects
except for degree of elongation of the shell. They
may represent a distinct species, but for the present
I am referring them doubtfully to T. rockensis.

Triticites rockensis does not resemble closely
most other forms of the genus known in the Per-
mian. In size of proloculus, thickness of spirotheca,
general shell expansion, and size of shell, it is
much more like forms of Triticites known only in
Pennsylvanian ( Virgilian ) rocks considerably lower
in the stratigraphie section. The small size of the
shells belonging to T. rockensis and to Schwa germa
campa, n. sp., associated with it, suggests that some
fusulinids in the Glenrock may represent a de-
pauperate fauna. The rather unique occurrence of
these two forms in burrows or tunnel-like areas in
the upper part of the underlying Johnson shale is
not explained.

Triticites rockensis resembles T. con fertus, n. sp.,
from the Waldrip No. 2 limestone of Texas and the
Five Point limestone of Kansas more closely than
any other forms from the Wolfcampian of the mid-
continent region. It differs from T. con fertus in its
larger proloculus, more nearly ellipsoidal shell with
less concave lateral slopes, and more elongate shell.

Occurrence.-Triticites rockensis is abundant in
the lower part of the Glenrock limestone of Kansas.
The above description is based on specimens from
the Glenrock in Elk County ( K-248 ), but speci-
mens from other areas have been employed in
determining the nature of variations (K-108).

Dunbarinella fivensis THOMPSON, new species
Plate 16, figures 4-15

The shell of Dunbarinella fivensis is small and
inflated fusiform, with sharply pointed poles, con-
vex to concave lateral slopes, and nearly straight
axis of coiling. Large specimens with six to nine
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volutions are 3.8 to 5.8 mm. long and 1.6 to 2.4 mm.
wide, giving form ratios of 2.0 to 2.6. The shell is
long and slender in the second to fourth volution,
but the chambers increase in height in the outer
volutions more rapidly than relative increase in
length of polar areas, resulting in more inflated
mature shells. Averages of form ratios of the first
to seventh volution of 12 specimens are 1.9, 2.4, 2.5,
2.5, 2.4, 2.4, and 2.4, respectively.

The proloculus is minute, with outside diameter
of 68 to 121 microns, averaging 95 microns for 17
specimens. The shell is tightly coiled throughout
growth. Average height of chambers in the first
to eighth volution of 17 specimens are 35, 47, 69,
106, 142, 185, 214, and 247 microns, respectively.
The height of chambers increases slightly toward
polar areas and abruptly near the polar ends.

The spirotheca is thin throughout the shell and
in the outermost volution decidedly attenuate. It
contains a finely alveolar keriotheca in the outer
volution, but its structure is not evident in inner
volutions. Average thickness of the spirotheca in
the third to eighth volution of 17 specimens are 20,
23, 31, 42, 50, and 61 microns, respectively. The
proloculus wall is structureless, with thickness of
12 to 23 microns, averaging 17 microns in 14 speci-
mens.

The closely spaced septa are composed of a thin
pycnotheca, strongly fluted in the polar regions and
more weakly fluted across the central part of the
shell. The fluting is uneven vertically along the
septa. Average septal counts of the first to seventh
volution of five specimens are 10, 16, 19, 22, 25, 27,
and 31, respectively.

The tunnel is rather narrow, with straight path
in some specimens but irregular in others. Average
tunnel angles of the second to seventh volution of
12 specimens are 16, 17, 18, 18, 21, and 26 degrees,
respectively. The chomata are massive and wide,
with tunnel sides vertical to overhanging and pole-
ward slopes very low in the inner volutions but
much steeper in outer volutions. They extend
laterally in the first to the fifth volution and merge
with the axial fillings but are slightly wider than
high in the outermost volution. Except for the last
volution, they spread up the septa so as to leave a
small circular lateral opening at the top and near
the center of the chamber. Axial fillings are rather
heavy in all parts of the shell, except for the last
volution.

Measurements of typical specimens assigned to
this species are reported in Table 6.

Remarks. - Dunbarinella fivensis is one of the
smallest forms of the genus in the Wolfcampian.
It differs from the genotype, D. ervinensis THOMP-
SON, in its smaller size, less massive axial fillings,
smaller number of volutions in mature specimens,
larger proloculus, more loosely coiled inner volu-
tions, and more massive chomata. D. fivensis re-
sembles in some respects D. americana, n. sp., from

the Americus limestone but is smaller in correspond-
ing volutions, bears more massive chomata, and has
a more tightly coiled shell.

Dunbarinella fivensis differs from D. eoextenta,
n. sp., in its much smaller size and more slender
shell.

Occurrence. - Dun barinella fivensis is exceed-
ingly abundant in the Five Point limestone at many
localities throughout Kansas ( K-54, K-80, K-81,
K-82, K-83, K-151, K-216). The above description
is based on specimens from the Five Point exposed
in Elk County, Kans. ( K-216 ). At a number of
localities in Kansas it is associated with Triticites
confertus, n. sp.

Dunbarinella americana THOMPSON, new species
Plate 16, figures 16-24; Plate 17, figures 1-6

The shell of Dunbarinella americana is small and
highly elongate fusiform, with straight axis of coil-
ing, sharply pointed poles, and slightly concave to
slightly convex lateral slopes. Specimens of seven
and a half to eight and a half volutions are 6.1 to
6.9 mm. long and 1.9 to 2.6 mm. wide. The first
volution is inflated, with pointed poles. Beyond
the first volution, the poles rapidly become ex-
tended and more sharply pointed. Averages of
form ratios of the first to eighth volution in 15
specimens are 1.9, 2.2, 2.4, 2.5, 2.6, 2.8, 3.1, and 2.9,
respectively.

The proloculus is minute and spherical, with out-
side diameter 77 to 154 microns, averaging 113 mi-
crons for 15 specimens. The shell expands rather
uniformly to the sixth or seventh volution and then
more slowly in remaining volutions. In some speci-
mens, the shell is slightly more tightly coiled in the
last one or two volutions. Average height of cham-
bers in the first to eighth volution of 15 specimens
is 34, 50, 74, 106, 150, 188, 220, and 229 microns,
respectively.

The spirotheca is relatively thin, being composed
of a tectum and keriotheca in which alveoli show
clearly in the outer three or four volutions. The
proloculus wall, seemingly structureless, is 10 to 22
microns thick, averaging 16 microns in 15 speci-
mens. Average thickness of the spirotheca in the
first to eighth volution of 15 specimens is 9, 13, 17,
22, 33, 46, 56, and 64 microns, respectively.

The septa are exceedingly thin, comprising a
single pycnotheca that extends to the top of the
spirotheca. They are fluted throughout their width,
but the fluting is much more intense in the polar
regions and extends more nearly to the tops of the
chambers. It seems evident that the fluting is not
entirely uniform in height or width for adjacent
undulations. Average septal counts of the first to
seventh volution in five specimens are 13, 17, 20, 21,
24, 27, and 28, respectively. Septal pores are ex-
ceedingly abundant in the polar areas of the outer
volutions but more scarce in the central part of the
shell in the same volutions.
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The tunnel is very narrow in the inner few volu-
tions but becomes wide in intermediate ones. It is
very narrow and about circular in cross section in
the inner two to three volutions but wide and low
in the outer two or three volutions of mature speci-
mens. Average tunnel angles of the third to eighth
volution of nine specimens are 18, 20, 25, 26, 30,
and 34 degrees, respectively. The tunnel angle in
the seventh volution of one specimen is 45 degrees.
The chomata are asymmetrical in the inner four
volutions where their outer slopes extend almost to
the poles, but in outer volutions the chomata are
high, almost symmetrical, and narrow. The axial
fillings are light for the genus. They fill the cham-
bers only in the inner four to six volutions and
partly fill the chambers in the outer volutions.

Measurements of specimens assigned to this spe-
cies are given in Table 6.

Remarks.-Dunbarinella americana resembles D.
hughesensis, n. sp., but can be distinguished by its
smaller shell, more tightly coiled shell, and less
massive chomata and axial fillings. D. americana
is similar in many respects to a rather common form
associated with it in the Americus, described as
D. eoextenta, n. sp. It can be distinguished from
D. eoextenta by its longer, less inflated shell, thinner
axial fillings, larger tunnel angles, more tightly
coiled shell, smaller proloculus, and seemingly more
narrowly, highly fluted septa.

Occurrence.-Dunbarinella americana is exceed-
ingly abundant in the Americus limestone through-
out its outcrop across Kansas. The above descrip-
tion is based principally on specimens from the
Americus exposed at Blue Mount on the north edge
of Manhattan, Riley County ( K-106 ), where it is
associated with D. eoextenta, n. sp., and Triticites
meeki (WILLER) .

Dunbarinella eoextenta THOMPSON, new species
Plate 16, figure 25; Plate 17, figures 7-20;
Plate 18, figures 1-16; Plate 33, figure 16

Triticites obesus [part] WnrrE, 1932, Texas Univ. Bull. 3211,
p. 60-63, pl. 5, fig. 13-15. [Not pl. 5, fig. ( ?) 10-12,
16-18.]

The shell of Dunbarinella eoextenta is medium in
size and highly inflated fusiform, with sharply
pointed poles, straight axis of coiling, and slightly
concave to convex lateral slopes. Shells of eight to
ten volutions are 6.0 to 6.9 mm. long and 2.5 to 3.4
mm. wide, giving form ratios of 1.9 to 2.3. The
shape of the shell is closely similar in all volutions.
Averages of form ratios of the first to ninth volu-
tion of five specimens are 1.8, 2.0, 2.1, 2.1, 2.0, 1.9,
1.9, 2.0, and 2.0, respectively. Those of the first to
ninth volution of the holotype specimen are 1.6,
2.1, 2.4, 2.1, 1.9, 1.9, 1.9, 2.0, and 1.9, respectively.

The proloculus is small, with outside diameter of
94 to 132 microns, averaging 116 microns in 13
specimens. The chambers are closely similar in
height througout the central part of the shell and

increase only slightly toward the poles. Average
height of chambers in the first to ninth volutions of
13 specimens is 40, 59, 92, 122, 162, 213, 251, 286,
and 292 microns, respectively.

The spirotheca is thin and finely alveolar. Aver-
age thickness of the spirotheca above the tunnel in
the fourth to ninth volution of seven specimens is
28, 35, 45, 60, 75, and 79 microns, respectively. The
spirotheca decreases in thickness gradually and
uniformly toward the poles. The proloculus wall is
about 18 microns thick.

The closely spaced septa are fluted rather nar-
rowly and highly in the polar areas but intense flut-
ing affects only their lower margins near the tunnel.
Average septal counts of the first to ninth volution
of five specimens are 13, 17, 19, 22, 26, 31, 33, 36,
and 38, respectively.

The tunnel is narrow and has an irregular path.
Averages of the tunnel angles in the fourth to the
ninth volution of eight specimens are 15, 16, 17, 20,
22, and 27 degrees, respectively. The chomata are
massive and broad, with steep to overhanging tun-
nel margins and low poleward slopes. They almost
completely fill the chambers adjacent to the tunnel
in all parts of the shell, except for the outer one or
two volutions. In most parts of the shell the cho-
mata extend to the polar zones where they seem
continuous with the axial fillings. Axial fillings
occur in most parts of the shell. However, they
completely fill the chambers only in the extreme
polar region.

Table 6 contains measurements of numerous
specimens of Dunbarinella eoextenta obtained at
localities in Kansas and Texas.

Remarks.-Dunbarinella eoextenta is the shortest,
most highly inflated form of the genus known in
Wolfcampian rocks. Its inflated shape resembles
shells assigned to Dunbarinella in the Neva lime-
stone of Kansas and Oklahoma, but it can be dis-
tinguished from them by its much more massive
axial fillings, sharply pointed polar ends, and sev-
eral measureable features. It can be distinguished
from D. extenta, n. sp., by its shorter shell, more
inflated shell, and smaller proloculus.

Dunbarinella eoextenta resembles D. americana,
n. sp., from the Americus limestone of Kansas but
is distinguished by its relatively shorter, more ro-
bust shell, more inflated outer chambers, thicker
spirotheca, more numerous septa, and narrower
tunnel angles. Perhaps the most important differ-
ence between these two forms is the heavier axial
filling of D. eoextenta. Most of the distinctions,
which are not large, may denote regional subspe-
cies. No other species resemble this form as closely
as those mentioned above.

Occurrence.-Description of Dunbarinella eoex-
tenta is based on specimens from Waldrip No. 1
limestone exposed about 2.4 miles southwest of
Rockwood, Tex., near the base of the steep bluff on
the west side of the road between Rockwood and
Waldrip ( T-181 ); from the Waldrip No. 1 lime-
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stone at a point further south on the same road,
1.1 miles south of the Colorado River and east of
the village of Waldrip ( T-183); and from the
Americus limestone at Manhattan, Kans. (K-106);
in Wabaunsee County, Kans. (K-87), and in
southern Kansas (K-247). It is associated at both
places in Texas with extremely abundant speci-
mens of Schubertella kingi DUNBAR & SKINNER and
in Kansas with D. americana, n. sp., and Triticites
meeki ( WILLER). Conspecific specimens are abun-
dant in the Waldrip No. 1 limestone at numerous
other localities in north-central Texas (T-28, T-33,
T-154, T-188, T-222) associated with abundant
specimens of S. kingi, some large specimens of Dun-
barinella extenta, n. sp., rare specimens of Ozawai-
nella? infiata, n. sp., and specimens of an unde-
scribed Triticites. Specimens of this form are found
in the Waldrip No. 3 limestone at several localities
in north-central Texas ( T-133, T-135). Rare speci-
mens which resemble this form occur in the Bursum
formation in Abo Canyon, N. Mex., where they are
associated with Schwa germa pinosensis, n. sp., and
S. grandensis?, n. sp.

Dunbarinella extenta THOMPSON, new species
Plate 19, figures 1-6

The shell of Dunbarinella extenta, n. sp., is large
and elongate but distinctly fusiform, with a straight
axis of coiling, acutely pointed polar ends, slightly
convex to concave lateral slopes, and inflated cen-
tral area. Mature shells of nine to ten volutions
are 8.8 to 9.5 mm. long and 3.1 to 3.7 mm. wide,
giving form ratios of 2.5 to 2.7. The first three to
six volutions are inflated and short, with acutely
pointed polar ends and distinctly convex lateral
slopes, but the outer volutions have extended polar
ends, and the chambers are nearly uniform in
height to very near the poles. Averages of form
ratios of the first to ninth volution of five specimens
are 1.6, 1.9, 2.1, 2.0, 2.0, 2.2, 2.2, 2.5, and 2.7, re-
spectively.

The proloculus is small, 128 to 160 microns,
averaging 142 microns for six specimens. Two
specimens from the Waldrip No. 1 limestone have
proloculi that measure only about 80 microns in
outside diameter. The shell expands at a uniform
rate to the sixth or seventh volution, rather sharply
in the next volution, and more slowly from there to
maturity. Average heights of chambers in the first
to ninth volution of eight specimens, including two
from the Waldrip No. 1 limestone, are 41, 62, 93,
132, 173, 211, 260, 283, and 299 microns, respec-
tively. The chambers are nearly uniform in height
to near the extreme polar ends, where they become
slightly higher.

The spirotheca is thin and distinctly alveolar. It
changes very slowly in thickness laterally in a given
chamber from the tunnel to the poles where, at ex-
treme polar ends, it seems to consist of a single

layer. Average thickness of the spirotheca above
the tunnel in the fourth to ninth volution of eight
specimens is 25, 33, 47, 62, 77, and 75 microns,
respectively. The proloculus wall is moderately
thick, measuring 20 to 32 microns, and averaging
25 microns in seven specimens.

The septa are closely spaced and composed of a
distinct pycnotheca in the tunnel area but thin to-
ward the polar ends. They are fluted throughout
length of the shell in their lower margins, and
closed chamberlets occur to margins of the tunnel.
The septal counts of the first to ninth volution of
three specimens average 13, 17, 20, 23, 27, 31, 33,
35, and 37, respectively. In the end thirds of the
shell, closed chamberlets are more than half as
high as the chambers.

The tunnel is narrow with a slightly irregular
path. Averages of tunnel angles of the fifth to
tenth volution of five specimens are 18, 22, 24, 30,
32, and 35 degrees, respectively. The chomata are
almost as high as the chambers in the inner eight or
nine volutions. They have steep to overhanging
tunnel sides, almost flat tops, and steep poleward
slopes. Chomata deposits extend up the sides of
septa so as to leave small lateral openings near the
center and at the tops of chambers. The chomata
deposits coat the sides of the septa and tops of the
spirotheca laterally from the chomata so as to merge
with the axial fillings which occur throughout the
shell, except in the few chambers last-formed.
They completely fill the chambers in the extreme
polar ends and extend by gradual thinning to join
with edges of the chomata.

Measurements of this species are given in
Table 6.

Remarks. - Dunbarinella extenta resembles D.
eoextenta, n. sp., but can be distinguished by the
larger size of corresponding volutions, greater axial
length and resulting larger form ratios, wider tunnel
angles, and larger proloculus in typical specimens.
Other differences are principally in size and axial
length.

It is possible that the type of specimens of Dun-
barinella extenta and D. eoextenta, n. sp., are con-
specific. The main factor, other than size and axial
length, which has influenced me in separating these
two groups as distinct species is their stratigraphie
distribution. The elongate, large shells of D. ex-
tenta are abundant in the Waldrip No. 3 limestone,
whereas typical forms of D. eoextenta are scarce in
this limestone. A few specimens of this form also
occur in the Waldrip No. 1 limestone associated
with abundant specimens of D. eoextenta.

Dunbarinella extenta resembles D. obesa (BEERE)
and D. koschmanni (SKINNER) somewhat closely in
general shape and size but can be distinguished
from either by its more massive chomata, axial fill-
ings, thicker spirotheca, and more narrowly fluted
septa. From D. obesa it can be separated by its
less inflated central area and narrower shell.
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Dunbarinella extenta resembles D. glenensis, n.
sp., from the Glenrock limestone of Kansas, more
closely than any other form of the genus. The
former species attains a larger form ratio near ma-
turity, has a smaller proloculus, and is marked by
more massive axial fillings. Most other measurable
data of these two forms are very similar.

Occurrence.-Dunbarinella extenta is rather com-
mon in the Waldrip No. 3 limestone about 6 miles
west and 1 mile north of Fife, McCullough County,
Tex. ( T-27 ), and it is scarce in the Waldrip No. 1
limestone about 1.0 mile southwest of Rockwood
at the top of the first cliff on the west side of the
road to Waldrip ( T-154 ) and at the base of the
bluff on the west side of the same road 2.4 miles
southwest of Rockwood ( T-181 ). At both locali-
ties, this form is associated in the Waldrip No. 1
limestone with abundant specimens of Schubertella
kingi DUNBAR & SKINNER and D. eoextenta, IL Sp.,

scarce specimens of Ozawainella? inflata, n. sp.,
and an undescribed form of Triticites. No other
fusulinid is associated with it in the mentioned
sample from the Waldrip No. 3 limestone. It is
abundant, however, in the Waldrip No. 3 limestone
at several other localities in north-central Texas
with scarce D. eoextenta.

Dunbarinella hughesensis THOMPSON, new species

Plate 7, figures 14-17; Plate 19, figures 7-16

The shell of Dunbarinella hughesensis is highly
elongate fusiform, with almost straight axis of coil-
ing, sharply pointed polar ends, and straight,
slightly convex to concave lateral slopes. Speci-
mens of six to eight volutions are 6.6 to 9.4 mm.
long and 2.1 to 2.7 mm. wide, giving form ratios of
2.7 to 3.1. The shell has sharply pointed poles
throughout growth. Averages of form ratios of the
first to eighth volution of eight specimens are 2.2,
2.4, 2.4, 2.4, 2.5, 2.6, 2.7, and 2.8, respectively.

The proloculus is minute, with outside diameter
80 to 132 microns, averaging 116 microns in eight
specimens. The shell expands about uniformly for
the first six or seven volutions and contracts slightly
in the outer volution of larger specimens. Average
height of chambers above the tunnel in the first to
eighth volution of nine specimens is 34, 61, 92, 161,
200, 255, 291, and 245 microns, respectively.

The spirotheca is thin, with a distinctly alveolar
keriotheca. Average thickness of the spirotheca in
the first to seventh volution of nine specimens is
10, 13, 19, 30, 44, 65, and 75 microns, respectively.
The proloculus wall is thin, measuring about 16
microns.

The septa are thin and closely spaced. They are
fluted throughout their length, but the fluting seems
to be irregularly developed both laterally along the
septa and vertically up the septa. The fluting ex-
tends completely to the tops of the septa in the
polar ends and is slightly developed above the
tunnel. The septal counts of the first to seventh

volution of a typical specimen are 9, 15, 20, 20, 19,
22, and 26, respectively.

The tunnel is narrow in the inner volutions and
becomes wide in outer volutions. It is slightly
more than half as high as the chambers where de-
veloped from the fifth volution outward. The tun-
nel angles in the third to the seventh volution of
eight specimens average 18, 22, 27, 32, and 37 de-
grees, respectively. The chomata are massive and
broad, with approximately vertical tunnel sides and
lower poleward slopes. Adjacent to the septa, they
reach the tops of the chambers but are lower in the
center, leaving small circular lateral openings near
the center and at tops of the chambers. The axial
fillings fill the chambers almost completely in the
inner five or six volutions, but they are light to
absent in outermost volutions.

Measurements of Dunbarinella hughesensis are
reported in Table 6.

Remarks. - Dunbarinella hughesensis is more or
less intermediate between D. americana, n. sp.,
from the Americus limestone, below, and D. glen-
ensis, n. sp., from the Glenrock limestone, above.
It is larger than D. americana and smaller than
D. glenensis. Also, its axial fillings are relatively
much less massive and its shell is more slender than
in D. glenensis.

Occurrence. - Most of this description of Dun-
barinella hughesensis is based on specimens from
the Hughes Creek shale of Kansas ( K-103, K-246).
Specimens closely similar to the holotype and para-
type specimens are abundant in the lower part of
Wolfcampian rocks exposed on the east side of
Robledo Mountain on the west side of the Rio
Grande and to the north of Las Cruces, N. Mex.
( bed 94, sec. 16, Pl. 19, figs. 13, 15, 16). Specimens
which closely resemble the holotype and paratype
specimens are present in the lower Wolfcampian
part of the Oquirrh formation in the southern
Wasatch Mountains of Utah ( U-112 ) and are here
referred to this form with question (P1. 7, figs. 14-
17 ). It is associated with Triticites ventricosus
(MEEK & HAYDEN ) in the Hughes Creek shale and
with T. sp. in the Oquirrh.

Dunbarinella glenensis THOMPSON, new species
Plate 18, figures 17-18; Plate 20, figures 1 -16

The shell of Dunbarinella glenensis is large and
elongate fusiform, with straight to curving axis of
coiling, convex to concave lateral slopes, and
sharply pointed to narrowly rounded poles. In
many specimens, the central area of the shell be-
comes distinctly inflated, the poles sharply ex-
tended, and the lateral slopes distinctly concave.
Large specimens with eight to ten volutions are
6.6 to 8.9 mm. long and 2.6 to 3.3 mm. wide, giving
form ratios of 2.3 to 3.0. The form ratio of the shell
increases to the third volution, decreases slightly
in the following one to three volutions, and then
increases slowly to maturity. Averages of form
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ratios of the first to ninth volution of five speci-
mens, including the holotype, are 1.7, 1.9, 2.1, 2.0,
2.0, 1.9, 1.9, 2.1, and 2.3, respectively.

The proloculus is of medium size, with outside
diameter of 147 to 200 microns, averaging 171 mi-
crons in nine specimens. The shell expands slowly
and uniformly. Average height of chambers in the
first to ninth volution of nine specimens is 50, 70,
95, 134, 179, 219, 251, 289, and 356 microns, respec-
tively. As is true with most forms of the genus,
the shell is tightly coiled throughout.

The spirotheca is thin, with a distinctly but finely
alveolar keriotheca. It is very thin in the inner two
volutions and difficult to measure accurately. Aver-
age thickness of the spirotheca in the first to ninth
volution of eight specimens is 12, 14, 19, 25, 33, 40,
55, 60, and 77 microns, respectively. The proloc-
ulus wall is considerably thicker than the spiro-
theca of the first volution and measures 23 to 31
microns, averaging 26 microns in eight specimens.

The septa are very thin, closely spaced, and
highly fluted in the polar third of the shell but less
sharply across the central third of the shell. How-
ever, so far as can be determined, the fluting is not
entirely uniform from one fold to the next nor from
one septum to the next. Averages of septal counts
in the first to seventh volution of three specimens
are 12, 18, 20, 23, 28, 34, and 34, respectively.

The tunnel is about half as high as the chambers,
its path is about straight, and it remains rather nar-
row to the ninth or tenth volution. Averages of tun-
nel angles of the third to ninth volution of five speci-
mens are 15, 15, 16, 16, 19, 23, and 34 degrees,
respectively. The chomata are very high and broad,
almost completely filling the chambers laterally
from the tunnel where they extend up the septa
and leave a small circular lateral opening at the top
and center of the chambers. The tunnel sides of
the chomata are almost vertical, and their lateral
slopes are steep. Axial fillings are continuous with
the chomata and fill the chambers only in the ex-
treme polar ends. Centrally from the poles, the
fillings coat the surfaces of the septa and tops of
the spirotheca.

Measurements of this species are given with
others of the genus in Table 6.

Remarks. -Dunbarinella glenensis is one of the
larger forms of the genus found in Wolfcampian
rocks of the midcontinent region. A majority of
the specimens are remarkably uniform in most
measurable features. Some are shorter and more
distinctly inflated than others, and their chomata
and axial fillings are more massive. This species
can be distinguished from representatives of the
genus in the Neva limestone by its more slender
and longer shell, in general more uniformly ex-
panding but tightly coiled shell, and different form
ratios. Its axial fillings are more massive than are
those in D. obesa (BEEDE), D. koschmanni ( SKIN-
NER ), and D. tumida ( SKINNER ) from the Neva.

4-8051

Dunbarinella glenensis resembles D. americana,
n. sp., from the Americus limestone and D. hughes-
ensis, n. sp., from the Hughes Creek shale more
closely than other forms of the genus. D. glenensis
probably is a descendant of D. hughesensis distin-
guished most easily by the larger size and much
more inflated shell of D. glenensis.

Occurrence.-Dunbarinella glenensis is abundant
in the lower part of the Glenrock limestone through-
out most of its outcrop belt across Kansas. The
above description is based on specimens from the
lower part of the Glenrock along U. S. Highway 160
in Elk County and about one mile east of the Cow-
ley County line ( K-248 ) and in the east valley wall
of the Cottonwood River along the old road be-
tween Elmdale and Cottonwood Falls, Chase
County ( K-107 ). It is associated in the collection
from Elk County with Triticites rockensis, n. sp.,
and Schwagerina campa, n. sp., but in the Chase
County sample no other fusulinid was found asso-
ciated with it. Specimens which resemble the types
from the Glenrock are abundant in the ?Bursum
limestone of bed 101, sec. 16, Robledo Mountain,
N. Mex. ( PI. 18, fig. 17-18).

Dunbarinella wetherensis THOMPSON, new species
Plate 23, figures 5-14

Dunbarinella wet herensis has a medium-sized
inflated fusiform shell with straight axis of coiling,
bluntly pointed poles, and steep straight to slightly
concave lateral slopes. Mature shells of seven and
a half to nine volutions are 6.3 to 9.4 mm. long and
2.5 to 3.6 mm. wide, giving form ratios of 2.0 to 3.0.
In general, shape of the shell changes little with
increase in size, the slight change being principally
a small increase in form ratio and a late concavity
developed along the lateral slopes. Averages of
form ratios of the first to ninth volution of six speci-
mens, including the holotype specimen, are 1.7, 2.3,
2.4, 2.4, 2.3, 2.3, 2.4, 2.4, and 2.5, respectively. It is
evident from these figures and examination of meas-
urements given in Table 6 that the main changes in
form ratios are an increase in the first to third volu-
tions, decrease in the fourth to sixth volutions, and
slight increase from there to maturity. Some elon-
gate specimens have form ratios as large as 3.0 in
the eighth or ninth volutions.

The proloculus is small, with outside diameter of
about 80 to 180 microns, averaging 119 microns for
10 specimens. The shell is tightly coiled through-
out. The chambers increase in height slowly and
about uniformly for the first six or seven volutions,
slowly in the following three volutions, and remain
about the same in height in the last two or three
volutions. Average height of chambers in the first
to ninth volution of 10 specimens is 41, 71, 114, 165,
204, 254, 281, 295, and 308 microns, respectively.

The spirotheca is thin and finely alveolar through-
out the shell. Average thickness of the spirotheca
in the third to ninth volution of 10 specimens is 23,
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28, 39, 52, 60, 60, and 64 microns, respectively. The
proloculus wall is very thin and difficult to measure
accurately in most specimens. In five specimens it
measures about 20 microns.

The septa are closely spaced throughout the shell.
Averages of septal counts of the first to eighth volu-
tion of four specimens are 11, 17, 19, 24, 27, 30, 32,
and 38, respectively. The septa are irregularly
fluted almost to the tops of the spirotheca in end
thirds of the shell and irregularly fluted in their
lower two-thirds across the central third of the shell.
One of the most pronounced features of the septal
fluting seems to be its irregularity of development.

The tunnel is narrow in the inner six or seven
volutions but wide in the outer one or two volu-
tions. Its path is about straight. Averages of tun-
nel angles of the third to ninth volution of six speci-
mens are 25, 25, 26, 29, 31, 38, and 39 degrees,
respectively. The chomata are very high and rela-
tively narrow, with steep to slightly overhanging
tunnel sides and steep poleward slopes. They are
about three-fourths as high as the volution in the
center of the chamber of most parts of the shell
and extend up the septa to leave very small circular
lateral openings at centers and tops of the cham-
bers. Axial fillings are very thin or absent. If
present, they are confined to the basal parts of the
chambers and seemingly to the extreme polar ends.

Measurements  of this species are given in
Table 6.

Remarks.-The thin spirotheca and its variation
in thickness laterally, distribution of the chomata
up the spirotheca, shapes of the chomata, and
nature and heights of the septal fluting of Dunbari-
nella wetherensis indicate that it is referable to this
genus. However, the fillings in the axial area, or
their absence, are unlike those of the genotype,
D. ervinensis THOMPSON.

Permian forms most closely similar to Dunbari-
nella wetherensis are those found in the Neva lime-
stone of Kansas and Oklahoma, including D. obesa
( BEEDE ), D. tumida (SKINNER), and D. koschmanni
( SKINNER ). As with D. wet herensis, none of these
has heavy axial fillings, even though all have heavier
fillings than in the Texas form. One of the most
distinct differences between D. wet herensis and
D. koschmanni is the shorter, more inflated, and
smaller shell of the former. D. wetherensis can be
distinguished from D. tumida by its more elongate
shell, more bluntly rounded polar ends, smaller
chomata, and lighter axial fillings. D. wetherensis
differs from D. obesa in its smaller proloculus, cho-
mata, and axial fillings.

Occurrence.-Dunbarinella wetherensis is abun-
dant in the basal part of the Stockwether limestone
exposed about 0.3 mile east of the Sweetie Creek
bridge on the east-west gravel road 5 miles south
of Santa Anna and east of the Rockwood highway,
Coleman County, Tex. ( T-152 ). Rare specimens
of this form are present in the Camp Creek shale
at a few localities in north-central Texas ( T-74 ).

Dunbarinella obesa ( BEEDE )

Plate 21, figures 1-3, 5-6

Fusulina obesa BEEDE, 1916, Ind. Univ. Studies, vol. 3, p.
12-13;  , BEEDE KNIKER, 1924, Tex. Univ. Bull.
2433, p. 80, pl. 1, fig. 9.

Triticites obesus DUNBAR Sr CONDRA [part], 1928, Nebr.
Geol. Survey Bull. 2, 2nd ser., p. 102-104, pl. 9, fig. 9,
10? (1927);  , WHITE [part], 1932, Tex. Univ.
Bull. 3211, p. 60-63. [Not any of WHITE ' S illustrated
specimens.]

The shell of Dunbarinella obesa (BEEDE) is
among the largest forms of the genus in North
America. Specimens of seven and a half to ten
volutions are 8.2 to 10.7 mm. long and 3.2 to 4.2
mm. wide, giving form ratios of 2.3 to 2.9. The
general shape of the shell is closely similar through-
out its outer volutions, but it gradually changes
from short inflated in the first volution to inflated
with convex surface in the sixth volution. Outer
volutions have inflated central areas, extended polar
ends, and concave lateral slopes. The form ratio
of the first volution is closely similar to that of the
last in some specimens. In a few specimens, it has
near unit value for the first volution and about 2.0
in the last. Mostly, the form ratio increases slightly
to the third or fourth volution, decreases in the
following two volutions, and increases slightly from
there to maturity. Average form ratios of the first
to ninth volution of nine specimens are 1.7, 1.9, 1.9,
1.9, 1.9, 2.0, 2.2, 2.4, and 2.3, respectively.

The proloculus is small, with outside diameter of
70 to 220 microns, averaging 160 microns for twelve
specimens. The chambers increase in height about
uniformly to the sixth or seventh volution but
change very slightly from there to maturity. Aver-
age height of chambers in the first to tenth volu-
tion of 12 specimens is 51, 87, 130, 170, 223, 258,
281, 286, 286, and 298 microns, respectively.

The spirotheca is thin throughout the shell and
has a finely alveolar keriotheca. It is fairly uniform
in thickness across the central third of the shell but
thins to a seemingly structureless layer in the polar
regions. Average thickness of the spirotheca in the
first to ninth volution of 12 specimens is 11, 17, 25,
33, 41, 57, 62, 65, and 70 microns, respectively. The
proloculus wall is relatively thick, averaging about
24 microns in 12 specimens.

The septa are thin, closely spaced, and composed
of a thin layer that is structureless except for very
numerous septal pores. They are highly fluted in
the polar regions. In the central part of the shell,
the fluting is strong at the base of septa but slight
in the upper part of chambers, though it reaches
tops of the septa. The fluting is somewhat irregular
in the polar ends, for it causes a septum to enter
and re-enter a thin section at least twice in some
parts of the shell. Average septal counts of the first
to ninth volution of three specimens are 9, 13, 14,
16, 19, 22, 24, 32, and 30, respectively.

The tunnel is about half as high as the chambers;
it becomes wide in the central volutions and has a
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straight to irregular path. Average tunnel angles
of the first to ninth volution of nine specimens are
19, 21, 22, 20, 22, 25, 30, 34, and 33 degrees, respec-
tively. The chomata are distinct and rather mas-
sive, becoming wider as the shell increases in size.
They spread up the septa to tops of the chambers
immediately adjacent to the tunnel and overhang
the tunnel as thick wedges at sides of the septa
above the tunnel. Only small lateral openings are
left in the center and at tops of the chambers above
the chomata. The axial fillings are very light and
discontinuous.

Measurements of Dunbarinella obesa are given
in Table 6.

Remarks.—Three species have been established
previously for forms of Dunbarinella which are
found abundantly throughout most parts of the
Neva limestone in Kansas and Oklahoma. BEEDE
( 1916 ) proposed the name Fusulina obesa for a
form from "base of Elmdale formation and Neva
limestone ; Grand Summit, Kansas; and Foraker,
Oklahoma." He gave measurements of two speci-
mens but did not report their stratigraphie position
or locality. None of BEEDE'S specimens was illus-
trated at that time, but later BEEDE & KNIKER (1924 )
figured an axial section ( here illustrated by PI. 21,
fig. 5) as the "type" without recording the horizon
and locality from which it was obtained. This
specimen seems to have been lost.

Several discrepancies should be pointed out from
information given by BEEDE and later by BEEDE &
KNIKER. BEEDE (1916 ) stated that one of his speci-
mens with eight volutions is 9.3 mm. long and 3.8
mm. wide, giving a form ratio of 2.45, whereas the
specimen illustrated by BEEDE & KNIKER (1924) as
the type, also with eight volutions, is about 12 mm.
long and 5.1 mm. wide ( according to their stated
magnification ), giving a form ratio of about 2.35.

The Elmdale formation of Kansas was defined in
1916 to include rocks ranging from the Neva lime-
stone above to the Americus limestone below. It
is evident that specimens from the Foraker lime-
stone and Neva limestone of present rock classifica-
tion were included by BEEDE in Fusulina obesa.
Specimens of Dunbarinella are abundant in the
Americus limestone, less common throughout most
of the Hughes Creek shale, and abundant in the
lower part of the Glenrock limestone. I have no
specimens of Dunbarinella from the "Elmdale for-
mation" of BEEDE which I consider conspecific with
the abundant representatives of Dunbarinella in the
Neva, and I presume that BEEDE interpreted the
species obesa considerably more broadly than seems
advisable today.

Since BEEDE & KNIKER designated and illustrated
a type specimen of Fusulina obesa, the species
should be defined so as to include this specimen
within its definition. The only specimens which I
have in numerous collections from Oklahoma and
Kansas that closely resemble the holotype specimen

are from the Neva limestone. Furthermore, new
species are established for abundant shells of Dun-
barinella in the Americus limestone, Hughes Creek
shale, and Glenrock limestone, all of which prob-
ably were included within BEEDE'S original defini-
tion of D. obesa.

SKINNER (1931) established two species (now re-
ferred to Dunbarinella) from the Neva limestone
as Triticites koschmanni SKINNER and T. tumidus
SKINNER. Since BEEDE mentioned only "base of
Elmdale formation and Neva limestone" and the
two localities, Grand Summit, Kans., and Foraker,
Okla., it is proper to assume that all of his specimens
used in preparing the original description came
from these rock units and localities. I have exten-
sive collections from these beds at both places, and
the only specimens found in them that closely re-
semble the holotype of D. obesa are from the Neva
limestone along the railroad northeast of Grand
Summit. In my opinion, we may conclude safely
that the holotype was obtained from the Neva lime-
stone near Grand Summit, a station on the Santa Fe
Railroad in Cowley County located on outcrops of
Wolfcampian rocks stratigraphically above the Cot-
tonwood limestone. Although the Neva limestone
is not exposed at Grand Summit, it is well exposed
in bluffs along the Santa Fe Railroad northeast of
Grand Summit.

A number of zones within the Neva contain
abundant specimens of Dunbarinella, some of
which resemble BEEDE'S illustrated type of D. obesa
rather closely. One of these zones about 3 feet be-
low the top of the Neva limestone (Coil. K-219)
contains abundant fusulinids referable to D. obesa,
and since BEEDE'S original specimens are lost, one
from this locality closely similar to the holotype is
here selected as neotype of D. obesa (Pi. 21, fig. 1).

Dunbarinella obesa resembles D. koschmanni
( SKINNER ) closely and may be conspecific with it.
The most pronounced differences are that D. obesa
has more massive chomata, more deeply concave
lateral slopes, a slightly shorter shell, and more
bluntly rounded polar ends.

Dunbarinella obesa can be distinguished from
D. tumida ( SKINNER ) by its longer, more slender
shell, larger form ratio, less massive chomata, and
less closely fluted septa. Specimens of an inter-
mediate nature between these two forms have been
found at many localities, but both species are here
recognized as valid.

Dunbarinella obesa resembles D. glenensis, n. sp.,
somewhat closely in general shell shape but they
can be separated rather easily by the heavier axial
fillings, more uniformly fusiform slender shell, and
smaller size of the latter.

Occurrence.—Dunbarinella obesa is abundant in
the Neva limestone of Kansas, where it is associated
with D. tumida ( SKINNER ), Schwa germa longissi-
moidea ( BEEDE ), and Paraschwagerina kansasensis
( BEEDE & KNIKER ) ( K-219).
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Dunbarinella tumida ( SKINNER )

Plate 21, figures 4, 7-10; Plate 22, figures 1-8

Triticites tumidus SKINNER, 1931, Jour. Paleontology, vol. 5,
p. 21-22, pl. 4, fig. 5 7;  , ?WHITE, 1932, Tex. Univ.
Bull. 3211, p. 69-70, pl. 8, fig. 7-9.

The shell of Dunbarinella tumida ( SKINNER ) is
short and very highly inflated fusiform. Its central
region is highly tumid, and its rather narrowly
rounded polar ends are sharply extended in the
outer two or three volutions, resulting in deeply
concave lateral slopes. Mature shells of seven and
a half to ten volutions are 7.2 to 8.0 mm. long and
3.2 to 3.9 mm. wide. General shape of the shell
progressively changes twice during growth, for it
gradually increases in axial extension in the first
two to three volutions, shortens in relative length in
the next two to three volutions, and then attains
more extended polar ends at maturity. The form
ratios of the first to tenth volution of a typical speci-
men are 1.3, 1.9, 1.9, 1.8, 1.6, 1.6, 1.6, 1.7, 1.9, and
2.1, respectively.

The proloculus is small, with outside diameter of
89 to 137 microns, averaging 118 microns for three
specimens. The chambers increase in height about
uniformly to the sixth or seventh volution and re-
main nearly constant from there to maturity, de-
creasing in height slightly in the last volution of
some specimens. Average height of chambers in
the first to eighth volution of three specimens is 41,
75, 120, 190, 261, 300, 335, and 348 microns, respec-
tively. In one specimen, the eighth ( penultimate )
volution is 338 microns high and the ninth 308
microns.

The spirotheca is thin and finely alveolar. It is
thickest immediately above the tunnel and gradu-
ally decreases to the poles. Average thickness of
the spirotheca in the third to eighth volution of
three specimens is 18, 30, 38, 55, 56, and 60 microns,
respectively. The proloculus wall is very thin and
difficult to measure accurately. Its approximate
measurements in three specimens average 19 mi-
crons.

The septa are closely spaced and rather strongly
fluted throughout the length of the shell, septa
touching each other above the tunnel. A typical
specimen has 10, 16, 17, 22, 24, 32, and 37 septa in
the first to seventh volution, respectively. The ex-
ternal furrows of mature shells are rather highly
sinuous, curving broadly apicad in the center of the
shell and sharply orad in the deeper parts of their
concave lateral slopes.

The tunnel is narrow, with nearly straight path.
Averages of tunnel angles in the second to eighth
volution of two specimens are 17, 19, 16, 20, 24, 23,
and 31 degrees, respectively. The chomata are
massive and high throughout the shell, except for
the last volution. In early ones they are asym-
metrical, but both slopes in outer volutions are
approximately vertical. Chomata deposits coat the
sides of the septa and top of the spirotheca through-

out most of the shell, forming dense deposits on the
lower margins of the septa across the top of the
tunnel. Axial fillings are confined to the extreme
polar areas and are restricted largely to the lower
parts of the chambers.

Measurements of Dunbarinella tumida are re-
ported in Table 6.

Remarks.-The form described by WHITE ( 1932 )
as Triticites tumidus from Wolfcampian rocks of
the Glass Mountains, western Texas, resembles D.
tumida rather closely and possibly is conspecific
with it. The type specimens of D. tumida seem to
be somewhat larger than those of T. tumidus de-
scribed by WHITE and characterized by narrower
chomata and less massive axial fillings. With little
doubt they are congeneric, if not conspecific.

Dunbarinella tumida ( SKINNER ) can be distin-
guished from D. koschmanni (SKINNER) by its more
massive chomata, seemingly more highly fluted
septa, more loosely coiled shell, and considerably
shorter shell.

Occurrence.-Dunbarinella tumida ( SKINNER ) is
abundant in the Neva limestone of Oklahoma and
Kansas. The form was first described from the
Neva limestone of Oklahoma, and the above de-
scription and accompanying illustrations are based
largely on topotype specimens from Oklahoma
( 0-10 ) and specimens from the Neva of Kansas
( K-110, K-218, K-219). Specimens referred to this
form by WHITE were obtained from the Glass
Mountains of Texas ( reported to be from the Gap-
tank formation but probably from the Wolfcamp
formation).

Dunbarinella koschmanni ( SKINNER )
Plate 22, figures 9-10; Plate 23, figures 1-4

Triticites koschmanni SKINNER, 1931, Jour. Paleontology, vol.
5, p. 20-21, pl. 3, fig. 4-6.

The shell of Dun barinella koschmanni (SKINNER)
is large and highly elongate fusiform, with straight
axis of coiling, slightly inflated central area, sharply
pointed poles, and straight to slightly irregular or
concave lateral slopes. Shells of eight and a half to
ten volutions are 10.3 to 11.1 mm. long and 3.0 to 3.6
mm. wide, giving form ratios near 3.0. The first
four volutions are inflated with sharply pointed
poles; beyond the fourth volution the poles become
extended rather rapidly. The form ratios of the
first to ninth volution of a typical topotype speci-
men are 1.9, 1.9, 1.9, 2.1, 2.2, 2.4, 2.5, 2.6, and 3.0,
respectively.

The proloculus is small, with outside diameter of
65 to 128 microns, averaging 95 microns for three
specimens. The chambers increase in height uni-
formly for the first seven volutions but at lesser
rate from there to maturity. In some specimens of
eight to ten volutions, the outer volutions are
slightly more tightly coiled than the seventh volu-
tion. Average height of chambers in the first to
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ninth volution of three specimens is 32, 58, 82, 124,
200, 242, 302, 293, and 310 microns, respectively.
The chambers are about the same in height across
the central three-fourths of the shell.

The spirotheca is thin throughout the shell and
too thin to measure accurately in the innermost
volutions. In outer volutions it is about uniformly
thick across the central third of the shell and de-
creases very slowly poleward. Altnough its alveoli
can be seen in the outer volutions, they are very
small and are not distinct in all parts of the shell.
Average thickness of the spirotheca above the tun-
nel in the third to ninth volution of three specimens
is 17, 22, 33, 51, 58, 64, and 68 microns, respectively.

The septa are thin and closely spaced. They are
highly and narrowly fluted in the end zones, and
adjacent septa are brought into contact with each
other above the tunnel at some places. The septal
counts of the first to eighth volution of a typical
specimen are 10, 15, 17, 19, 22, 22, 28, and 29, re-
spectively.

The tunnel is moderately wide and straight. Its
angles in the third to ninth volution of a typical
specimen measure 13, 13, 18, 23, 25, 27, and 30 de-
grees, respectively. The chomata are narrow
throughout the shell. Both slopes are nearly uni-
form in the outer five volutions, but in the inner
volutions their tunnel sides are steep and poleward
slopes low. Axial fillings are very light in all parts
of the shell and are observed at only a few places
in the extreme polar ends.

Measurements of this species are given in
Table 6.

Remarks.-Dunbarinella koschmanni can be dis-
tinguished from most other forms of the genus by
its large, highly elongate, slender shell, almost total
absence of axial fillings, and its small chomata.
Many specimens from the Neva limestone at some
localities in Oklahoma and Kansas are shaped like
the types of this form and may be referable to it,
but they have distinct axial fillings and very mas-
sive chomata. It is realized that position of the
thin sections may give rise to markedly different
impressions of both axial fillings and chomata and
accordingly that apparent differences may not be
real. Thin sections of specimens from some collec-
tions include many showing massive chomata and
heavy axial filling and nearly an equal number
showing smaller chomata and axial fillings Largely
because of this distribution in the same sample,
both groups of specimens are referred to this spe-
cies.

Dunbarinella koschmanni can be distinguished
from D. tumida ( SKINNER ), with which it is com-
monly associated in the Neva limestone, by its
more slender, larger, and narrower shell, more
tightly coiled volutions, much smaller chomata,
smaller proloculus, and less deeply concave lateral
slopes. The septa in the latter form are fluted more
narrowly across the central part of the shell.

Dunbarinella koschmanni resembles D. obesa
( BEEDE) somewhat closely, but its shell is more
slender and more tightly coiled in inner volutions.
Also, its chomata are less massive and the lateral
slopes are less distinctly concave than are those of
D. obesa.

Some specimens here referred to D. koschmanni
from the Neva limestone of Kansas resemble the
type specimens from Oklahoma rather closely, ex-
cept that their chomata are larger and axial fillings
more pronounced. These differences may reflect
local environmental conditions merely. For the
present, both sets of specimens are referred to this
species.

Occurrence.-Dunbarinella koschmanni is abun-
dant in the Neva throughout wide areas in Okla-
homa and Kansas (0-10, 0-12, 0-25; K-218, K-219).
The original types were obtained from the Neva
limestone in the NE ;.i sec. 28, T. 26 N., R. 6 E.
( 0-10 ) and in the SE3, sec. 26, T. 26 N., R. 5 E.,
Oklahoma. In the former locality it is associated
with about equally abundant or slightly more abun-
dant specimens of D. ttimida ( SKINNER ) and less
common specimens of Paraschwagerina kansasensis
( BEEDE ).

Schwagerina minuta THomrsoN, new species
Plate 43, figures 1-10

The shell of Schwa germa minuta is among the
smallest of the genus, being composed of only three
to four volutions, with length of 1.0 to 1.8 mm. and
width of 0.5 to 0.8 mm., giving form ratios of 1.9 to
2.6. The shell is slightly inflated fusiform, with
sharply pointed poles, straight axis of coiling, and
convex lateral slopes. The general shape of the
shell remains closely similar throughout its growth,
principal change being a small increase in relative
axial length. Average form ratios of the first to
fourth volution in six specimens are 1.5, 2.1, 2.2,
and 2.3, respectively.

The proloculus is relatively large, with outside
diameter of 95 to 132 microns, averaging 115 mi-
crons for nine specimens. Average height of cham-
bers near the tunnel in nine specimens is 39, 55, 94,
and 142 microns, respectively. The chambers are
nearly uniform in height throughout their lengths,
with only a small but uniform increase in height
from the tunnel toward the polar ends.

The spirotheca is relatively thick and coarsely
alveolar, especially in the last one or two volutions.
It is thickest above the tunnel and thins slowly to
the polar ends. Average thickness in the second to
fourth volution in eight specimens is 20, 29, and 42
microns, respectively.

The septa are moderately thick for size of the
shell. Average septal counts of the first to third
volution in four specimens are 9, 13, and 16, re-
spectively. The septa are fluted throughout the
length of the shell, although the fluting is more
intense and extends more nearly to the tops of the



54
	

UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

chambers in the polar ends. Closed chamberlets
formed by the fluting extend to above the tunnel
in outer volutions, but the septa are almost plane
at the tops of the chambers above the tunnel.

The tunnel is wide, relatively low, and slightly
irregular in its path. The tunnel angle varies con-
siderably among different specimens. It is as wide
as 60 degrees in the third volution of some speci-
mens, whereas in others it measures only 25 de-
grees in the fourth volution. Averages of tunnel
angles in the second to fourth volution of six speci-
men are about 32, 36, and 34 degrees, respectively.
Chomata occur throughout the shell, except for the
last few chambers. They are low, asymmetrical,
and extend up the sides of the septa. Axial fillings
occur in all parts of the shell, except for the last few
chambers. They completely fill the chambers in
the extreme polar ends and extend as thin deposits
to the edges of the chomata along the septa and
spirotheca.

Measurements of this species are given in
Table 7.

Remarks.— The diminutive size of Schwa germa
minuta compares with that of the schubertellids.
The pronounced, regular fluting of the septa
throughout length of the shell, the distinctly alveo-
lar, thick spirotheca, and the symmerical coiling of
the shell demonstrate that it belongs in the sub-
family Schwagerininae.

The small size of Schwagerina minuta and ab-
sence in the Ibex limestone of large species of Triti-
cites, Schwa germa, and Dunbarinella suggest pos-
sibility that the Ibex specimens may be dwarfed.
The associated specimens of a staffelloid fusulinid
are about average in size, although their shells are
too poorly preserved for description. Dwarfing
among fusulinids has not been widely recognized.

Occurrence.—Schwagerina minuta is common in
the Ibex limestone ("Dothan") and immediately
underlying shale in a wide area in north-central
Texas, where it is associated with abundant min-
eralized specimens of a staffelloid fusulinid, pos-
sibly referable to Staff ella OzAwA. The above de-
scription is based on specimens from the side of
U. S. Highways 67 and 84, Coleman County, Tex.,
about 10.3 miles eastward from Coleman ( T-173 ).
The same association is found in the Ibex at about
1.3 miles east of Santa Anna along the same road
( T-3 ).

Schwagerina campa THOMPSON, new species
Plate 25, figures 1-10

The shell of Schwagerina campa is highly elon-
gate subcylindrical, with curving to shifting axis of
coiling, bluntly pointed to rounded polar ends, and
irregularly convex lateral slopes. Large specimens
of five and a half to seven volutions are 5.5 to 7.1
mm. long and 1.2 to 2.0 mm. wide, giving form
ratios of about 3.6 to 4.4. The first volution is
ellipsoidal in shape, with rounded poles. In suc-

ceeding few volutions the poles are sharply pointed,
but as maturity is approached, the polar ends be-
come bluntly pointed. Average form ratios of the
first to sixth volution of seven specimens are 1.7,
2.3, 3.1, 3.2, 3.6, and 3.9, respectively.

The proloculus is small, with outside diameter of
70 to 137 microns, averaging 95 microns in nine
specimens. The shell is rather loosely and irregu-
larly coiled. The lowest parts of the chambers are
immediately above the tunnel. Laterally from the
tunnel the chambers increase in height somewhat
irregularly as the polar areas are approached. Aver-
age height of chambers immediately above the
tunnel in the first to sixth volutions of nine speci-
mens is 34, 53, 82, 128, 198, and 244 microns, re-
spectively.

The spirotheca is relatively thick and has a rather
coarsely alveolar keriotheca. Average thickness of
the spirotheca in the first to sixth volution in nine
specimens is 12, 18, 21, 32, 50, and 64 microns, re-
spectively. The surface of the spirotheca is slightly
irregular laterally, although the irregularities are
not evenly spaced. The proloculus wall is thin, its
thickness averaging 11 microns in nine specimens.

The septa are thin, with fluting that extends to
tops of the chambers throughout the length of the
shell. The fluting is intense in the polar regions at
tops of the chambers as well as at their bases. Al-
though the fluting extends up the septa approxi-
mately to tops of the chambers above the tunnel,
closed chamberlets extend there only about half
chamber height. The anterior salients of the septal
fluting are not uniform in their extensions, espe-
cially in the polar regions. Septal counts are closely
similar among different specimens, average of the
first to sixth volution of two specimens being 9, 15,
16, 16, 19, and 23, respectively.

The tunnel is low, very broad, and nearly straight.
Average tunnel angles of the first to sixth volution
in seven specimens are 28, 28, 40, 48, 64, and 80
degrees, respectively. The chomata are narrow and
asymmetrical. In outer volutions they extend up
the septa to tops of the chambers but are thin
across their central part. They are about half as
high as the chambers in the first three to four volu-
tions.

Measurements of this species are recorded in
Table 7.

Remarks. — Schwa germa campa is one of the
smaller, more slender forms of the genus found in
Wolfcampian strata. It can be distinguished from
most other species by its small, slender shell, rela-
tively very loose coiled outer volutions, small pro-
loculus, tightly coiled inner volutions, and the ir-
regular nature of its septal fluting across the central
part of the shell. It differs from S. longissimoidea
( BEEDE ), S. turki (SKINNER), and S. emaciata
( BEEDE ) in its minute proloculus, tightly coiled
inner volutions, relatively inflated outer volutions,
and very large tunnel angle in outer volutions. Of
these three forms, it resembles S. emaciata most
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closely but can be distinguished from S. emaciata
by its smaller size of most measurable features and
its relatively more inflated outer chambers.

Occurrence. -Schwagerina campa has not been
found outside the Glenrock limestone and its basal
argillaceous zone. It is exceedingly abundant in
the basal softer part of the Glenrock and has been
obtained from most of the outcrop belt of the lime-
stone across Kansas. It occurs in the basal shales
of the Glenrock with shells of Triticites rockensis,
n. sp., in such abundance as to form coquinoid
masses that seem to have accumulated in trenches
in the top of the underlying Johnson shale which
later were pressed into the shale by weight of the
overlying limestone (K-108). In other places in
the Glenrock, it is associated with abundant T.
rockensis and Dunbarinella glenensis, n. sp. The
above description is based on specimens from along
U. S. Highway 160, Elk County, Kans., about one
mile east of the Cowley County line (K-248).

Schwagerina emaciata (BEnm)

Plate 25, figures 14-20; Plate 30, figures 10-22

Fusulina emaciata BEEDE, 1916, Ind. Univ. Studies, vol. 3,
p. 14;  , DUNBAR & CONDRA, 1928, Nebr. Geol. Sur-
vey Bull. 2, 2nd ser., p. 116-117, pl. 10, fig. 1-3 ( 1927 ).

Triticites emaciatus WHITE [part,] 1932, Tex. Univ. Bull.
3211, p. 44-47. [Not ( ?)pl. 3, fig. 4-9.]

Schwagerina emaciata NEEDHAM [part], 1937, N. Mex. Bur.
Mines Bull. 14, p. 46-47. [Not pl. 7, fig. 6-9.]

Schwa germa emaciata DUNBAR & SKINNER, 1937, Tex. Univ.
Bull. 3701, p. 633-635, pl. 56, fig. 1-12.

The shell of Schwagerina emaciata (BEEDE) is
elongate subcylindrical, with lateral slopes that are
irregular to subparallel across the central half of
the shell and uniformly to irregularly convex in the
end quarters. Its axis of coiling is straight in some
specimens and broadly curving or irregular in
others. In most, the polar ends are sharply pointed,
but in some they are blunt. Specimens of five to
six and a half volutions are 5.2 to 6.0 mm. long and
1.5 to 2.0 mm. wide, giving form ratios of 2.7 to 3.8.
The shell of the first to second volution is short and
inflated, but later-formed parts of the shell increase
rapidly in relative length. Average form ratios of
the first to sixth volution in nine specimens are 1.8,
2.2, 2.6, 2.9, 3.1, and 3.3, respectively.

The proloculus is small, with outside diameter of
93 to 142 microns, averaging 116 microns in 12
specimens. The shell increases in size almost uni-
formly. Average height of chambers in the first to
sixth volution of nine specimens is 42, 65, 104, 156,
227, and 270 microns, respectively. The chambers
are about uniform in height across the central area
of the shell where the lateral slopes are nearly
parallel. They increase in height irregularly as the
poles are approached.

The spirotheca is thin and fairly uniform in thick-
ness throughout the central two-thirds of the shell
but decreases toward the poles. It is rather coarsely

alveolar in outer volutions. Average thickness of
the spirotheca in the first to sixth volution of nine
specimens is II, 18, 25, 40, 51, and 62 microns, re-
spectively. The proloculus wall is too thin to meas-
ure accurately but seems to average about 18 mi-
crons for 11 specimens.

The septa are highly fluted throughout length of
the shell, but the fluting is uniform along the septa
or up the septal face in any given chamber or in
corresponding parts of different shells. It forms
closed chamioerlets above the tunnel. Average
septal counts of the first to fifth volution in three
specimens are 11, 17, 21, 24, and 25, respectively.

The tunnel is wide and its path irregular. Aver-
age tunnel angles in the second to sixth volution in
nine specimens are 27, 28, 35, 44, and 52 degrees,
respectively. It is difficult to determine the borders
of the tunnel in all parts of some shells, and so
measurements are not definite for all specimens.
The chomata are asymmetrical in cross section in
the earlier volutions but symmetrical to irregular in
outer volutions. The chomata are thin in the center
of the chamber and extend up sides of the septa
with decreasing thickness to tops of the chambers
in the fourth and fifth volutions. The inner cham-
bers are filled with dense calcite in their immediate
axial area, but the fillings are very slight in the
outer one to two volutions.

Measurements of this species are given in
Table 7.

Remarks. - BEEDE ( 1916 ) stated that "Fusulina
emaciata" was described from the "Florena shales,
Grand Summit, Kansas." The outcrop of this shale
actually is east of Grand Summit, and so it is pre-
sumed that BEEDE meant "near" Grand Summit.
The Florena is exposed along the Santa Fe Rail-
road between Grand Summit and the Murphy Oil
Lease northeast of Grand Summit. This outcrop
probably was exposed in 1916. Specimens of col-
lection K-225 obtained along the railroad below
Grand Summit are considered to be topotypes.
BEEDE did not illustrate his specimens, and the
types seemingly have been lost. If the original
types never are recovered, T propose the specimen
illustrated by figure 15 on Plate 25 as neotype of
Schwa germa emaciata ( BEEDE ) .

Two groups of specimens from the Florena shale
and Cottonwood limestone are referred here to
Schwagerina emaciata. One resembles specimens
illustrated by figures 14 and 15 on Plate 25, and the
other is like specimens shown in figures 11 and 12
on Plate 30. The latter are a little larger than the
rest and their shells are more highly elongate, their
axis of coiling generally more irregular, and their
axial fillings lighter. In many localities both of
these types are intimately associated, however.
They are not recognized to be specifically distinct
and so are referred to this species.

Schwagerina emaciata resembles S. gracilitatis
DUNBAR & SKINNER and S. providens TnomPsoN &
HAllARD perhaps more closely than any other pre-
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viously described forms of the genus. It can be
distinguished from the former by its much smaller
size, more highly inflated shell, and thinner spiro-
theca. DUNBAR & SKINNER give a maximum length
of S. gracilitatis as 8 or 9 mm. and rarely 10 mm.,
whereas the largest specimen from Kansas here
referred to S. emaciata attains a maximum length
of only about 8 mm. with even a slightly larger
number of volutions. However, all of topotype
specimens in my collections from the Florena shale
near Grand Summit, Kans., measure considerably
less than this, reaching a maximum length of only
about 6 mm.

Schwagerina emaciata can be distinguished from
S. providens by its smaller shell, more tightly coiled
shell, and the presence of axial fillings.

Occurrence. - Schwa germa emaciata is exceed-
ingly abundant in the Florena shale and the im-
mediately underlying Cottonwood limestone at
many localities throughout Nebraska, Kansas, and
northern Oklahoma. It is associated in both rock
units with abundant specimens of Schubertella
kingi DUNBAR & SKINNER, Common specimens of
S. jewetti, n. sp., and some shells of undescribed
Triticites and Dunbarinella. Abundant specimens
from bed 133 of sec. 1, Fresnal Canyon and bed 49
of sec. 8, Oscura Mountains, N. Mex., here com-
pared tentatively with S. grandensis, may be refer-
able to this species. DUNBAR & SKINNER (1987)
identified Schwagerina emaciata from the Hueco
limestone in the Hueco Mountains and Sierra
Diablo of western Texas and from the Coleman
Junction limestone of north-central Texas. They
did not illustrate specimens from Texas, however.

Schwagerina longissimoidea ( BEEDE )

Plate 26, figures 1-9, 11-14; Plate 27, figures 1-3, 9-15

Fusulina longissimoidea BEEDE, 1916, Ind. Univ. Studies,
vol. 3, p. 13-14; 	 , BEEDE, 1924, Tex. Univ. Bull.
2433, p. 80, pl. 1, fig. 10; 	 , DUNBAR & CONDRA,
1928, Nebr. Geol. Survey Bull 2, 2nd ser., p. 114-116,
pl. 10, fig. 4-9 ( 1927 ).

Triticites longissimoideus WHITE [parti, 1932, Tex. Univ.
Bull. 3211, p. 55-57. [Not illustrated specimens.]

Pseudo fusulina longissimoidea ROTH, 1931, Jour. Paleon-
tology, vol. 5, p. 295.

Schwa germa longissimoidea DUNBAR & SKINNER, 1936,
Jour. Paleontology, vol. 10, p. 90.

The shell of Schwa germa longissimoidea (BEEDE)
is highly elongate subcylindrical, with irregular to
curving axis of coiling, straight to slightly convex
lateral slopes, and blunt polar ends. Specimens of
five to six and a half volutions are 8.9 to 11.8 mm.
long and 2.3 to 2.7 mm. wide, giving form ratios of
3.4 to 4.3. The first one or two volutions are fusi-
form, but the axial ends of others become greatly
extended, and the shell begins to assume its mature
subcylindrical shape. Average form ratios of the
first to sixth volution of five specimens are 1.8, 2.3,
3.0, 3.5, 3.7, and 4.0, respectively.

The proloculus is of moderate size, with outside
diameter of 144 to 205 microns, averaging 172 mi-
crons for eight specimens. Average height of
chambers immediately above the tunnel in the first
to sixth volution of eight specimens are 57, 89, 153,
213, 280, and 315 microns, respectively.

The spirotheca is thick and coarsely alveolar.
The external furrows are distinct, and the spiro-
theca is distinctly arched across the chamber tops
but extends down the surfaces of the septa at about
the same rate. The spirothecal surfaces are ir-
regular or rugose laterally. Average thickness of
the spirotheca in the first to sixth volution in eight
specimens is 16, 28, 48, 71, 88, and 107 microns,
respectively. The proloculus wall measures 15 to
30 microns, averaging 24 microns for eight speci-
mens.

The septa are thin and are closely but seemingly
irregularly fluted throughout the shell length. The
irregularity of the fluting is indicated where the
fluting causes the septa to leave and re-enter the
axial section twice between the base and top of a
chamber. Average septal counts of the first to
sixth volution in three specimens are 10, 17, 21, 24,
26, and 27, respectively.

The tunnel is broad, with path about straight.
Chomata occur throughout the shell but are low,
narrow, and discontinuous in most parts of the
shell. Average tunnel angles of the first to sixth
volution in five specimens are 18, 22, 28, 37, 49, and
61 degrees, respectively.

Measurements of this species are reported in
Table 7.

Remarks. - Schwa germa longissimoidea was de-
scribed by BEEDE (1916) from the "Base of the
Elmdale formation; Foraker, Oklahoma." The Elm-
dale formation was defined in 1916 to include rocks
of Kansas and Oklahoma now referred to the For-
aker limestone, Johnson shale, Red Eagle limestone,
and Roca shale. BEEDE'S types were not illustrated
in the original publication, but the holotype speci-
men was later figured by BEEDE & KNIKER (1924)
without any stratigraphie indication. It seems logi-
cal to assume that BEEDE'S original specimens and
the holotype came from the Hughes Creek shale
( Foraker limestone) exposed near Foraker, Okla.

BEEDE'S original collection of Schwagerina longis-
simoidea has been misplaced or lost, and it seems
likely that the variability of this species, as defined
by BEEDE, will remain somewhat in doubt. How-
ever, of the form or forms similar to the holotype
specimen illustrated by BEEDE & KNIKER (Pl. 1, fig.
10; here reillustrated as PI. 26, fig. 9) which occur
in the Foraker limestone ( Hughes Creek shale) at
Foraker, Okla., the name longissimoidea must be
retained for one of them. SKINNER ( 1931 ) de-
scribed two forms of Schwa germa from the Foraker
limestone as "Fusulina" forakerensis SKINNER and
"F." turki SKINNER. The former has a loosely coiled
shell which resembles somewhat closely the hobo-
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type of S. longissimoidea and possibly is conspecific
with it. Numerous rather loosely coiled subcylin-
drical specimens of Schwagerina in the Hughes
Creek shale and Neva limestone of Kansas here are
referred to S. longissimoidea.

Schwa germa turki is distinguished from S. longis-
simoidea by its more tightly coiled shell, more mas-
sive axial fillings, and possibly less highly fluted
septa in the central part of the shell.

Schwagerina longissimoidea (BEEDE) is widely
distributed in lower Wolfcampian rocks in the mid-
continent area and has been studied from rocks
ranging from Hughes Creek shale ( Foraker lime-
stone) to Neva limestone in Kansas and Oklahoma
and from Waldrip No. 3 limestone to Camp Creek
shale in Texas. It is the most primitive form of the
genus observed in the midcontinent region. It re-
sembles Schwa germa campa, n. sp., from the Glen-
rock limestone, somewhat closely in general shape
but is much larger in all measurable features, has
thicker spirotheca, larger proloculus, and more pro-
nounced septal fluting.

Occurrence.-The above description is based on
specimens from about 13 feet above the base of the
Hughes Creek shale in Elk County, Kans. ( K-245 ).
For comparative purposes, however, measurements
are included of specimens from about 25 feet above
the base of the Hughes Creek at Cedarvale, Kans.
( K-124 ), from about 11 feet above the base of the
Neva limestone in Cowley County, Kans. ( K-218 ),
and from the Waldrip No. 3 limestone near Santa
Anna, Tex. ( T-133 ). Other specimens are illus-
trated from about 11 feet above the base of the
Hughes Creek shale in Elk County, Kans. (K-224),
from about 10 feet below the top of the Foraker
limestone of Oklahoma ( 0-14 )-the type locality
of S. forakerensis (SKINNER), and from the Waldrip
No. 3 limestone southwest of Waldrip, Tex. ( T-58 ).

Schwagerina turki ( SKINNER )

Plate 27, figures 4-8

"Fusuline turki SKINNER, 1931, Jour. Paleontology, vol. 5,
p. 18-19, pl. 3, fig. 7-9.

The shell of Schwagerina turki ( SKINNER ) iS
elongate subcylindrical, with subrounded polar
ends, somewhat irregular low lateral slopes, and
curving to irregular axis of coiling. Shells of six to
six and a half volutions are 7.4 to 9.7 mm. long and
2.1 to 2.8 mm. wide, giving form ratios of 3.2 to 3.5.
The first two to four volutions have rather sharply
pointed poles and about uniformly convex lateral
slopes. As maturity is approached, the poles be-
come more highly rounded, and the axis and lateral
slopes more irregular. Average form ratios of the
first to sixth volution of two specimens are 2.2, 2.4,
2.5, 3.0, 3.5, and 3.2, respectively.

The proloculus is of moderate size, with outside
diameter of 140 to 182 microns, averaging 166 mi-
crons in four specimens. The inner volutions are
tightly coiled, but outer ones are loosely coiled.

Average height of the first to sixth volution in four
specimens is 45, 87, 118, 194, 271, and 350 microns,
respectively. Chambers are lowest above the tun-
nel, gradually increasing in height poleward to a
maximum near the poles.

The spirotheca is thick and coarsely alveolar. It
is thickest in the center of the shell and gradually
becomes thinner poleward. Average thickness of
the spirotheca above the tunnel in the first to sixth
volution in four specimens is 12, 21, 34, 52, 72, and
77 microns, respectively. The proloculus wall is
rather thick, averaging about 24 microns in four
specimens.

The septa are thin, closely spaced, and narrowly
fluted completely to top of the chambers through-
out the shell, so that the fluting brings adjacent
septa in contact to the edges of the tunnel and even
above the tunnel at some places. The septal counts
of the first to seventh volution in two specimens
are about 10, 18, 22, 25, 31, 32, and 34, respectively.

The tunnel is narrow with path irregular. Its
base is not completely excavated in the outer two
volutions. In a typical specimen, the tunnel angles
in the first to seventh volution measure 17, 18, 25,
33, 43, 43, and 54 degrees, respectively. Chomata
are small and asymmetrical in early volutions but
narrower and somewhat discontinuous in outer vo-
lutions. Chomata deposits extend onto the septa
and to the tops of the chambers laterally from the
tunnel. Moderately heavy axial fillings occur
throughout the shell. Septal pores are exceedingly
abundant throughout the length of the shell but
seem more closely spaced in the end zones.

Measurements of this species are given in
Table 7.

Remarks.-Schwagerina turki is abundant in the
Hughes Creek shale ( Foraker limestone) of Okla-
homa. It is associated with abundant S. longissi-
moidea (BEEDE), from which it is distinguished with
difficulty. Tentatively both are recognized and
some specimens evidently referable to each are in-
cluded in the accompanying plates. S. turki is
distinguished here from S. longissimoidea by its
more tightly coiled shell and rather heavy axial
fillings.

Occurrence.- Schwa germa turki was described
from the Hughes Creek shale of Oklahoma ( For-
aker limestone) and the above description is based
on topotype specimens kindly sent to me by Mr.
JOHN W. SKINNER ( 0-14 ).

Schwagerina campensis THOMPSON, new species
Plate 26, figure 10; Plate 28, figures 1-15

Schwa germa cf. S. longissimoidea TnomrsoN, 1951, Cush-
man Found. Foram. Research, Contr., vol. 2, p. 86-91,
pl. 10, fig. 1-3, text fig. 1.

The shell of Schwa germa cam pensis is large and
highly elongate fusiform to subcylindrical, with
slightly irregular, broadly arched, or straight axis
of coiling, low and slightly irregular to almost
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parallel lateral slopes, and bluntly pointed to
rounded polar ends. Large shells of five to seven
volutions are 8.8 to 10.7 mm. long and 2.1 to 2.7
mm. wide, giving form ratios of 3.7 to 4.4. The
first three to four volutions are inflated fusiform,
with sharply pointed polar ends, but outer volu-
tions show sharp increase in height of chambers in
the polar area, resulting in a subcylindrical mature
shape. Average form ratios of the first to seventh
volution in five specimens are 1.9, 2.2, 2.7, 3.2, 3.7,
3.9, and 3.8, respectively.

The proloculus is moderate in size, having an
outside diameter of about 150 to 220 microns and
averaging 180 microns in nine specimens. The
chambers are lowest immediately above the tunnel.
In inner volutions, they increase in height only
slightly as the polar ends are approached, but in
outer ones they increase rapidly poleward. Aver-
age height of chambers above the tunnel in the
first to seventh volution in nine specimens is 67, 97,
131, 203, 264, 297, and 344 microns, respectively.

The spirotheca is moderately thick and coarsely
alveolar. Its thickness is fairly uniform across the
central third of the shell and decreases gradually
toward the poles. Average thickness of the spiro-
theca above the tunnel in the first to seventh volu-
tion in nine specimens is 19, 27, 35, 55, 74, 88, and
86 microns, respectively. The proloculus wall is
thick, about 20 to 40 microns, averaging 28 microns
for nine specimens.

The septa are narrowly fluted throughout length
of the shell, with fluting extending to the tops of
the chambers. It is evident, however, that undula-
tions caused by the fluting lack uniform widths
along a given septum or in adjacent septa. Closed
chamberlets are formed for about half the height
of the chambers above the tunnel and for almost
three-fourths the height of chambers in the polar
third of the shell. Average septal counts of the
first to sixth volution in four specimens are 12, 23,
24, 25, 27, and 29, respectively.

The tunnel is wide with path about straight.
Average tunnel angles in the third to seventh volu-
tion in five specimens are 23, 30, 39, 39, and 54 de-
grees, respectively. Chomata occur throughout all
except the last few chambers. In the inner volu-
tions they are narrow and only slightly asym-
metrical, with steep to vertical tunnel sides and
steep poleward slopes. They are half as high as
the chambers in outer volutions and spread up the
sides of septa to tops of the chambers and laterally
along sides of the septa. Axial fillings occur through-
out most of the shell but are relatively most massive
in the inner four to five volutions.

Measurements  of this species are given in
Table 7.

Remarks. - Schwa germa cam pensis can be dis-
tinguished from most Wolfcampian forms of the
genus by its large size, highly elongate slender
shell, nearly parallel lateral surfaces, and relatively
tightly coiled shell. It differs from the holotype

and what are considered to be conspecific speci-
mens of S. longissimoidea ( BEEDE ) by its more
highly and narrowly fluted septa, heavier axial fill-
ing, smaller proloculus, and more tightly coiled
inner volutions.

Schwagerina campensis is closely similar to S.
pinosensis, n. sp., and can be distinguished from the
latter principally by its smaller, more slender shell,
shorter early volutions, and seemingly heavier axial
fillings. It is judged, however, that S. campensis is
closely related biologically to S. pinosensis, S. turki,
and S. longissimoidea. The differences noted among
some of these may be due to local variations, pos-
sibly representing subspecies developed in different
environmental conditions.

Occurrence. - Schwa germa cam pensis is abun-
dant in the Camp Creek shale of north-central
Texas about 25 feet above the Saddle Creek lime-
stone ( T-34, T-74) and about 20 feet below the
Stockwether limestone ( T-150 ). It is associated
with Triticites creekensis, n. sp., and Dunbarinella
sp. in the first of these stratigraphie positions, and
with T. creekensis in the latter position.

Schwagerina pinosensis THOMPSON, new species

Plate 33, fi gures 1-12, P13-14

The shell of Schwa germa pinosensis is large and
highly elongate subcylindrical, with straight to ir-
regularly arcuate axis of coiling, blunt to rounded
polar ends, and parallel to irregular or slightly con-
vex lateral surfaces. Large shells of six to eight
volutions are 11.0 to 11.5 mm. long and 2.4 to 3.6
mm. wide, giving form ratios of 3.1 to 4.3. The
first two to three volutions are short and inflated
with sharply pointed poles and convex lateral sur-
faces. The polar areas become greatly extended
but slightly pointed in following three to four vo-
lutions, and become rounded to blunt in outer volu-
tions. Average form ratios of the first to seventh
volution in three typical specimens are 1.9, 2.2, 2.8,
2.7, 3.3, 3.5, and 3.1, respectively.

The proloculus is moderate in size, 123 to 200 mi-
crons in outside diameter, averaging 170 microns
in five specimens. The shell increases in size gradu-
ally, as shown by average height of chambers above
the tunnel in five specimens of 48, 75, 120, 165, 238,
313, and 349 microns, respectively. The chambers
are lowest above the tunnel and remain nearly the
same in height throughout the central third of the
shell, increasing slowly toward the polar ends.

The septa are closely spaced and narrowly fluted
to their upper borders in the end quarter of the
shell but less intensely and highly fluted near their
upper surfaces in the central region of the shell.
Average septal counts of the first to sixth volu-
tion in two specimens are 11, 22, 26, 27, 30, and 33,
respectively. Septal pores are abundant through-
out the length of the shell of outer volutions.

The spirotheca is moderately thick and rather
coarsely alveolar. It remains nearly uniform in
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thickness throughout the central three-fourths of
the shell but decreases very sharply near the ex-
treme polar ends. Surfaces of the spirotheca are
slightly arched above the center of the chamber so
as to form distinct external furrows, and their sur-
faces are slightly undulating laterally, although not
uniformly rugose, as described in Rugosofusulina
RAUSER-CERNOUSSOVA.

The tunnel is relatively narrow as compared to
length of the shell, and its path is almost straight.
Average tunnel angles in the third to seventh volu-
tion of three specimens are 26, 29, 37, 41, and 45
degrees, respectively. Chomata occur throughout
all volutions with a tunnel. They are very narrow
and have about uniform lateral slopes. They spread
up the septa and extend on sides of the septa across
the tunnel. Thin irregular secondary deposits are
confined to the extreme polar ends and are con-
siderably more widespread in the polar areas of the
inner four to five volutions.

Measurements of this species are reported in
Table 7.

Remarks.—Schwagerina pinosensis can be distin-
guished from most other Wolfcampian fusulinids
by its large, elongate, subcylindrical shell and in-
tensely fluted septa. The general shape and size of
the shell is somewhat closely similar to that of
S. longissimoidea ( BEEDE ) and S. campensis, n. sp.
It can be distinguished from S. longissimoidea by
its axial fillings, seemingly more narrowly fluted
septa, and larger, more highly elongate shell.

Schwagerina pinosensis differs from S. cam pensis,
n. sp., in its more nearly cylindrical and larger shell
at maturity, more elliptical inner volutions, and
more bluntly pointed polar ends.

Occurrence. — Schwa germa pinosensis is very
abundant in highly calcareous shale of the Bursum
formation exposed in the east-west ranch road on
the south side of the Los Pinos Mountains in
Socorro County, and less abundant in the main
limestone of the Bursum formation exposed along
the highway in Abo Canyon, N. Mex. (bed 31, sec.
39). An undescribed Triticites occurs with this
form south of the Los Pinos Mountains and is asso-
ciated with Dunbarinella aff. D. eoextenta, n. sp.,
and Schwagerina grandensis?, n. sp., in Abo
Canyon.

Schwagerina grandensis THOMPSON, new species

Plate 24?, figures 1-5, 16-24; Plate 29, figures 15-16;

Plate 32, figures 10-18; Plate 33, figure 15?

The shell of Schwagerina grandensis is of me-
dium size and elongate fusiform, with slightly ex-
tended axial ends, inflated central region, slightly
concave lateral slopes, pointed poles, and straight
to slightly irregular or arcuate axis of coiling. Shells
of five and a half to seven and a half volutions are
6.8 to 8.1 mm. long and 2.2 to 2.6 mm. wide, giving
form ratios of 2.8 to 3.4. The first one to four volu-
tions have short axes of coiling and are inflated.

Beyond the third volution the axial ends become
extended and the lateral slopes become less highly
convex. Average form ratios of the first to sixth
volution in six specimens are 1.6, 2.0, 2.2, 2.6, 2.9,
and 2.7, respectively.

The proloculus is moderate in size, with outside
diameter of 142 to 237 microns, averaging 171 mi-
crons for eight specimens. The shell expands rather
uniformly throughout its growth. The chambers
are lowest in the region of the tunnel, increasing
in height slowly immediately poleward but then
rapidly as the polar ends are approached. Average
height of chambers above the tunnel in the first to
sixth volution in eight specimens is 59, 90, 140, 189,
253, and 305 microns, respectively.

The spirotheca has a distinctly alveolar kerio-
theca in outer volutions, but the alveoli are some-
what indistinct in inner volutions. Average thick-
ness of the spirotheca in the first to sixth volution
in eight specimens are 14, 24, 36, 50, 63, and 81
microns, respectively. These measurements for the
first two volutions are based on only two or three
specimens since the walls are too thin to measure
accurately. The proloculus wall is thin, only about
18 microns in thickness.

The closely spaced septa are composed of a thin
pycnotheca. They are fluted throughout their
length, but the flitting extends to tops of the cham-
bers with distinct development only in the extreme
polar regions. The fluting forms closed chamber-
lets to margins of the tunnel in the center of the
shell but seemingly does not form closed cham-
berlets across the top of the tunnel. Average septal
counts of the first to sixth volution in two specimens
are 12, 17, 22, 27, 31, and 32, respectively.

The tunnel is narrow in the inner volutions and
becomes wide only in the last one or two volutions
of mature shells. Its path is about straight. Aver-
age tunnel angles of the second to sixth volution in
six specimens are 22, 27, 32, 38, and 39 degrees,
respectively. The chomata are massive throughout
the shell, except for the last few chambers. In the
inner three to four volutions they are asymmetrical
with steep to overhanging tunnel sides and low
lateral slopes which extend to the polar ends and
join with light axial fillings. They are narrow in
outer volutions and in the center of the chambers
but extend in the form of irregular deposits along
the septa and spirotheca.

Measurements of this species are given in
Table 7.

Remarks. — Schwagerina grandensis resembles
somewhat closely S. andresensis, n. sp., but can be
distinguished by its more inflated shell, more highly
fluted septa, and more massive chomata.

Schwagerina grandensis is like S. colemani, n. sp.,
in general shell shape and size but can be distin-
guished by its thinner spirotheca, smaller form
ratios, more massive chomata, larger tunnel angle,
and thinner proloculus wall. Of these differences,
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the chomata size, extent, and shape are perhaps the
most distinctive.

Occurrence. — Schwa germa grandensis is abun-
dant in bed 139 of sec. 16, measured on the east face
of Robledo Mountain north and across the Rio
Grande from Las Cruces, N. Mex. Specimens are
referred here to this form from the Naco limestone
at Bisbee, Ariz., and questionably from the Bursum
formation at Abo Canyon, in the Oscura Mountains,
and in the San Andres Mountains

Schwagerina andresensis THOMPSON, new species
Plate 31, figures 1 -16

The shell of Schwa germa andresensis is moderate
in size and inflated fusiform, with bluntly pointed
polar ends, about straight axis of coiling, and con-
vex lateral slopes. Larger shells of six and a half
to seven volutions are 7.0 to 8.9 mm. long and 2.2
to 3.1 mm. wide, giving form ratios 2.6 to 3.1. Some
elongate specimens measure about 9.8 mm. long
and 3.1 mm. wide, giving a form ratio of about 3.2.
Average form ratios of the first to seventh volution
in four specimens are 2.4, 2.5, 2.6, 2.6, 2.7, 2.8, and
2.7, respectively.

The proloculus is small, with outside diameter
of about 105 to 135 microns, averaging 125 microns
for six specimens. The shell expands slowly and
about uniformly, as shown by the average height
of chambers above the tunnel of 41, 61, 93, 148, 241,
318, 342, and 385 microns in the first to the eighth
volution of six specimens. The chambers are lowest
above the tunnel, and they increase in height more
rapidly poleward, especially in outer volutions of
mature specimens.

The spirotheca is moderately thick, being com-
posed of a tectum and alveolar keriotheca. In the
inner two volutions of most specimens it is too thin
to measure accurately, but in outer volutions it is
very distinct. Average thickness of the spirotheca
in the second to eighth volution in six specimens is
17, 24, 39, 56, 70, 85, and 93 microns, respectively.
In one specimen the spirotheca measures 16 mi-
crons in the first volution. The proloculus wall is
thin and measures 17 microns in one specimen.

The closely spaced septa are narrowly and highly
fluted throughout length of the shell, and the flut-
ing extends to the tops of the septa in all chambers
at least from the fourth volution to maturity. The
fluting is rather broad, and axial sections intersect
the salients of at least two septa in outer volutions.
It seems, however, that the fluting is somewhat dis-
similar from septum to septum. Closed chamber-
lets extend at least four-fifths of the chamber height
in outer volutions. Average septal counts of the
first to sixth volution in two paratype specimens
are 16, 21, 26, 27, 29, and 35, respectively.

The tunnel is moderately narrow with irregular
path. Average tunnel angles of the third to seventh

volution in four specimens are 23, 23, 24, 31, and
32 degrees, respectively. The chomata are high
and narrow in the inner volutions and discontinuous
in outer ones, being confined there to areas adjacent
to the septa. In outer volutions they cross the
chamber only at points where the septa are close
together because of the fluting, and they extend
only partly across the chambers at wider gaps be-
tween the septa. Very thin discontinuous axial
fillings occur in most parts of the shell.

Measurements of Schwa germa andresensis are
given in Table 7.

Remarks.—The above description of Schwa germa
andresensis is based on the holotype specimen and
paratype specimens from bed 15 of sec. 32, meas-
ured on the west cliff above the spring in Ash Can-
yon, in the southern part of the San Andres Moun-
tains, N. Mex. Other specimens referred to this
species are abundant in 'bed 149 of sec. 16, meas-
ured on the west face of Robledo Mountain north-
west of Las Cruces, and in bed 71 of sec. 37, meas-
ured in Rhodes Canyon in the northern part of the
San Andres Mountains. The specimens from Rhodes
Canyon have heavier axial fillings, a larger proloc-
ulus ( average diameter 159 microns in nine speci-
mens ), and a thicker proloculus wall ( average
thickness 25 microns in five specimens ). The speci-
mens from Robledo Mountain resemble the hobo-
type more closely than those from Rhodes Canyon.
All three of these sets of specimens are considered
probably conspecific, and the differences mentioned
probably are more apparent than real, possibly
representing differences of preservation, individual
variations, or variations in intersection with the thin
sections.

Schwa germa andresensis has septal fluting, gen-
eral shell shape, general rate of expansion of the
shell, and axial fillings which resemble somewhat
closely S. bellula DUNBAR & SKINNER and S. aculeata
THOMPSON & HAllARD. The species can be dis-
tinguished from S. bellula by its larger shell with
equal volutions, relatively thinner spirotheca, and
larger form ratios and correspondingly more elon-
gate shell. The axis of coiling of S. bellula is more
nearly straight, and its polar ends in general are
more sharply pointed.

Schwa germa andresensis has considerably lighter
axial fillings, less sharply pointed polar ends, less
inflated central area, and seemingly a higher ex-
tension of the fluting of its septa than S. aculeata.

Occurrence. — Schwa germa andresensis is abun-
dant in bed 15 of sec. 32 on the west slope of the
San Andres Mountains west of Ash Canyon, in bed
149 of sec. 16 measured on Robledo Mountain, and
in bed 71 of sec. 37 measured on the north wall of
Rhodes Canyon, all in New Mexico. The holotype
and paratype specimens are from the Ash Canyon
section.
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Schwagerina colemani THOMPSON, new species
Plate 24, figures 6-15

(?)Triticites emaciatus WHITE [part], 1932, Tex. Univ. Bull.
3211, p. 46-47, pl. 3, fig. 7-9. [Not ( ?)pl. 3, fig. 4-6.]

(?)Schwagerina emaciate DUNBAR & SKINNER [part], 1937,
Tex. Univ. Bull. 3701, p. 633-635.

The shell of Schwa germa colemani is medium in
size, elongate fusiform, and slightly inflated in its
middle part, with a straight axis of coiling, pointed
polar ends, and almost straight but moderately
steep lateral slopes. Mature shells of five to six
and a half volutions are 6.6 to 7.5 mm. long and
1.7 to 2.5 mm. wide, giving form ratios of 2.8 to 3.2.
The first one or two volutions are short and ellip-
soidal in shape, and the polar ends rapidly elongate
from there to maturity. Average form ratios of the
first to sixth volution in eight specimens are 1.7, 1.9,
2.2, 2.3, 2.7, and 2.8, respectively.

The proloculus is about average in size for the
genus, having outside diameter of about 140 to 190
microns and averaging 177 microns in eight speci-
mens. The shell expands at a uniform rate through-
out growth. Average height of chambers in the
first to sixth volution in eight specimens is 66, 86,
145, 193, 252, and 309 microns, respectively. The
most pronounced change in height of the chambers
is a sharp increase in the extreme polar ends.

The septa are very thin, closely spaced, and
highly and narrowly fluted throughout length of the
shell. Closed chamberlets extend slightly above
the top of the tunnel in the center of the shell and
almost to tops of the chambers in the end regions.
As many as two salients are intersected by a given
axial section. Septal counts in the first to sixth vo-
lution in three specimens average 10, 17, 22, 23, 24,
and 28, respectively.

The spirotheca is moderately thick and has
alveoli of medium diameter. The surface of the
spirotheca is slightly irregular laterally along the
slopes and distinctly arched across the chambers
owing to deeply sunken septal furrows. The thick-
ness of the spirotheca near the center of chambers
in the region of the tunnel of the first to sixth volu-
tion in eight specimens averages 24, 34, 38, 68, 82,
and 99 microns, respectively.

The tunnel is wide with nearly straight path and
slightly more than half as high as the chambers
near its center. Average tunnel angles in the third
to sixth volution in five specimens are 27, 24, 29,
and 37 degrees, respectively. Chomata occur
throughout all except the outer eight or nine cham-
bers. They are asymmetrical, with steep tunnel
sides and lower poleward slopes. Deposits of the
chomata extend to tops of the septa and along septa
toward the poles to a point where they seem to
merge with the axial fillings, which occur only in
the basal parts of chambers and in extreme polar
ends. However, they spread toward the center of
the shell as thin deposits on the septa and spiro-
theca in most parts of the shell.

Measurements of this species are given in
Table 7.

Remarks.—Schwagerina colemani is one of the
stratigraphically highest fusulinids in my collections
from north-central Texas. It is abundant in the
Coleman Junction throughout a large area where it
is associated with abundant specimens of Schu-
bertella kingi DUNBAR & SKINNER. S. colemani can
be distinguished from S. providens THOMPSON &
HAzzAan, from the Bird Springs formation of
southern California, by its axial fillings, thicker
spirotheca, more nearly uniformly fusiform profile,
and smaller tunnel angles.

Schwagerina colemani differs from S. emaciata
( BEEDE ) in its more inflated shell, smaller form
ratios for most volutions, thicker spirotheca, more
nearly straight axis of coiling, and steeper, more
nearly uniform lateral slopes.

Occurrence.—The above description of Schwag-
erina colemani is based on specimens collected
from the Coleman Junction limestone in Coleman
County at a point 4.0 miles south and 0.6 mile east
by road from Echo Store, located on Texas High-
way 206 about 7 miles southwest of Burkett on the
road between Burkett and Coleman. Other speci-
mens have been studied from the Coleman junc-
tion limestone collected at the top of the hill south
of the highway 5 miles southeast of Coleman and
from the same limestone 4.3 miles west and 1.8
miles north of Santa Anna. At all localities it is
associated with abundant specimens of Schubertella
kingi DUNBAR & SKINNER ( T-31, T-99, and T-153).

Schwagerina jewetti THOMPSON, new species
Plate 25, figures 11-13; Plate 30, figures 1-9

The shell of Schwa germa jewetti is short and
uniformly inflated ellipsoidal, with straight axis of
coiling, pointed to narrowly rounded poles, and
uniformly convex lateral slopes. Specimens of six
to eight and a half volutions are 4.9 to 8.0 mm. long
and 1.6 to 2.6 mm. wide, giving form ratios of 2.5
to 2.9. The shell maintains a closely similar shape
throughout growth, with a gradual increase in shell
thickness as the axis becomes more rapidly ex-
tended. Average form ratios of the first to seventh
volution of ten specimens are 1.5, 2.3, 2.6, 2.8, 2.8,
2.8, and 3.0, respectively.

The proloculus is small, with outside diameter of
90 to 154 microns, averaging Ill microns for 11
specimens. The shell is tightly coiled throughout
all volutions. The chambers are lowest in the area
of the tunnel, increasing only slightly in height
poleward. Average height of chambers in the tun-
nel area of the first to seventh volution of 11 speci-
mens is 39, 50, 83, 131, 185, 243, and 264 microns,
respectively.

The spirotheca is rather thin and contains coarse
alveoli in the outer volutions, but alveoli are too
fine to observe clearly in the innermost volutions.
Average thickness of the spirotheca in the first to
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seventh volution in 11 specimens, including the
holotype, is 10, 16, 28, 32, 44, 60, and 68 microns,
respectively. The spirotheca is thickest above the
tunnel and becomes thin gradually poleward.

The tunnel is narrow with straight path. Aver-
age tunnel angles in the second to sixth volution of
four specimens are 24, 28, 28, 30, and 32 degrees,
respectively. Chomata are well developed in all
except the outer volution. They are low and asym-
metrical in the inner volutions and small but more
nearly symmetrical in outer volutions. Axial fillings
completely fill the chambers throughout the axial
zone of all but the outer part of the last volution.
They completely fill the chambers about half the
distance from the poles to the tunnel and occur as
irregular deposits to near the margins of the tunnel.

Measurements of this species are given in
Table 7.

Remarks. - Schwa germa jewetti is not closely
similar to most other forms here referred to the
genus from the Wolfcampian. It resembles in gen-
eral shell shape, distribution of axial fillings, sep-
tal fluting, and shell expansion forms from the
Leonardian called S. guembeli DUNBAR & SKINNER

and S. crassitectoria DUNBAR & SKINNER. It differs
from both of these forms in having a more tightly
coiled shell, relatively more massive axial fillings,
and much smaller size.

Schwagerina jewetti resembles S. vervillei, n. sp.,
from the Morrill limestone more closely than any
other Wolfcampian species described in this re-
port, but differs in its smaller, shorter and more
tightly coiled shell.

This species is named in honor of Dr. J. M.
JEWETT who has helped me on many occasions with
stratigraphic information and collection data of
Kansas fusulinids.

Occurrence.-Schwagerina jewetti is abundant in
the Cottonwood limestone along its outcrop in
Kansas and has been found at numerous localities.
The above description is based principally on speci-
mens from the Cottonwood exposed in Riley County
along Kansas Highway 13 on the south valley wall
of the river southward from Manhattan ( K-101 ).
This form occurs also in the Florena shale but is
considerably less abundant. It is associated with
many specimens of Schubertella kingi DUNBAR Sz
SKINNER and Schwagerina emaciata ( BEEDE) and
with rather sparse specimens of Triticites sp. in
both rock units ( K-61, K-84, K-90, K-111).

Schwagerina vervillei THOMPSON, new species

Plate 29, figures 1-14

The shell of Schwagerina vervillei is uniformly
elongate fusiform, with straight axis of coiling,
sharply pointed poles, uniformly convex lateral
slopes, and distinct external furrows. The larger
specimens of six to eight volutions are 5.6 to 8.6
mm. long and 1.9 to 2.8 mm. wide, giving form
ratios of 2.5 to 3.9. The general shape of the shell

is very closely uniform throughout growth. The
only noticeable change in shape as volutions are
added is a slight increase in relative length. Aver-
age form ratios of the first to seventh volution in 10
specimens are 1.7, 2.2, 2.6, 2.7, 2.8, 3.1, and 3.2, re-
spectively.

The proloculus is minute, with outside diameter
of 77 to 142 microns, averaging 110 microns in 14
specimens. The chambers increase in height uni-
formly for the first six volutions and more slowly in
the last two. Average height of chambers in the
first to eighth volution in 14 specimens is 38, 56, 90,
136, 192, 244, 269, and 295 microns, respectively.
The chambers are nearly uniform in height across
the central fifth of the shell where the lateral slopes
are about parallel, and they increase slowly pole-
ward where the lateral slopes become more ir-
regular.

The spirotheca is very thin in the inner volutions,
but thick and coarsely alveolar in outer ones. It is
thickest immediately above the tunnel and thins
slowly poleward, becoming distinctly thinner in the
outer three-fourths of the last volution. In a given
chamber it is thinnest about halfway across the
chamber. Average thickness of the spirotheca of
the first to eighth volution in 14 specimens is 11, 18,
26, 40, 52, 70, 74, and 76 microns, respectively. The
spirotheca is very thin in the first two volutions and
the above measurements for that area are only close
approximations. The proloculus wall is thin, aver-
aging about 17 microns in 14 specimens.

The septa are numerous. Average septal counts
of the first to seventh volution of four specimens
are 9, 14, 17, 24, 26, 28, and 35, respectively. The
septa are very narrowly fluted completely to tops
of the chambers in polar areas and only slightly
less highly fluted across the center of the shell.
Closed chamberlets extend slightly above the top
of the tunnel. The salients of the fluting seem to
extend forward about one and a half volutions in
the central part of the lateral slopes.

The tunnel is narrow with path irregular. It is
present in all but the last four chambers. Also, its
width seems to increase and decrease at irregular
rates with shell growth. Average tunnel angles in
the third to eighth volution of 10 specimens are
about 31, 35, 33, 40, 42, and 45 degrees, respec-
tively. The chomata are distinct asymmetrical
ridges in the inner four to five volutions, but the
intensity of the septal fluting in outer volutions is
so great that the chomata are not recognizable as
distinct ridges. In the eighth volution, chomata
deposits fill the lower third of the chambers and
extend up the surfaces of septa to tops of the cham-
bers. Dense deposits completely fill the chambers
in the axial area of all volutions except those of the
outer half volution and extend along the septa with
decreasing thickness to the chomata margins.

Measurements of this species are given in
Table 7.
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Remarks. — Schwagerina vervillei resembles S.
jewetti, n. sp., from the Cottonwood limestone more
closely than any other form from Kansas. It can be
distinguished by its larger size, more inflated shell,
and relatively less massive axial fillings. Also, its
polar ends are more sharply pointed and the shell
more elongate than that of S. jewetti. It seems very
likely that S. vervillei is a direct descendant of
S. jewetti, the main change being an increase in
size and axial elongation of the shell.

This species is named in honor of Dr. G. J. VER-
VILLE who helped as my research assistant in pre-
paring many parts of this paper.

Occurrence.—Schwagerina vervillei is abundant
in the lower part of the Morrill limestone in south-
ern Kansas, but I have no collections of it from the
northern part of the State. The above description
is based on specimens from the Morrill exposed
along the Santa Fe Railroad down the hill and
eastward from Grand Summit, near the east edge
of Cowley County ( K-220 ).

Schwagerina elkoensis THOMPSON & HANSEN,

new species
Plate 35, figures 1-9, ?14-20

The shell of Schwa germa elkoensis is highly con-
sistent in most of its measurable features. It is
subellipsoidal in profile, with blunt polar ends,
straight axis of coiling, and convex lateral surfaces.
Large specimens of five to six volutions are 3.7 to
5.7 mm. long and 1.6 to 2.7 mm. wide, giving form
ratios of 2.0 to 2.7. The first half volution has an
axis of coiling that is shorter than the diameter of
the proloculus. The following one to two volutions
have sharply pointed poles and elongate fusiform
shape. Beyond the second or third volution the
shell becomes ellipsoidal and its polar areas
rounded. Average form ratios of the first to fifth
volution of eight specimens are 2.1, 2.3, 2.4, 2.4, and
2.3, respectively.

The proloculus of most specimens is rather large
and spherical, but in some it is irregular. Its out-
side diameter measures 186 to 310 microns, aver-
aging 234 microns for nine specimens. The shell is
rather loosely coiled throughout all volutions. Aver-
age height of chambers in the first to fifth volution
in nine specimens is 64, 101, 165, 216, and 298 mi-
crons, respectively. The chambers are lowest above
the tunnel, increasing in height very slowly and
uniformly poleward.

The spirotheca is rather thick and contains coarse
alveoli. It is very thin in the first one to one and a
half volutions but increases in thickness rather
rapidly. It is thickest above the tunnel but re-
mains of closely similar thickness throughout the
length of the shell, decreasing only slowly and
slightly poleward. Average thickness of the spiro-
theca above the tunnel of the first to fifth volution
in nine specimens is 22, 32, 48, 66, and 90 microns,

respectively. The proloculus wall is thin, averaging
about 21 microns in thickness in nine specimens.

The septa are narrowly fluted throughout their
length, especially along their basal margins, and
they are widely spaced. Strong fluting in the end
thirds of the shell affects septa to tops of the cham-
bers. Septal counts of the first to fifth volution of a
typical specimen are 9, 14, 16, 17, and 18, respec-
tively. Phrenothecae are common in most speci-
mens but confined largely to the lower parts of the
chambers.

The tunnel widens rapidly as the shell expands
with path about straight. In some specimens it in-
creases in width at first and then decreases as
maturity is approached. Average tunnel angles of
the first to fifth volution in seven specimens are
about 25, 32, 38, 41, and 48 degrees, respectively.
Chomata are distinct only in the innermost volu-
tions where they are low, narrow, and asymmetrical.
They occur as irregular deposits on the septa and
spirotheca in outer volutions. Thin axial fillings
occur in the extreme polar ends of most specimens.

Measurements  of this species are given in
Table 7.

Remarks.—The small ellipsoidal, loosely coiled
shell of Schwa germa elkoensis serves to distinguish
it from most other American forms of the genus.
It bears a rather close general resemblance to
S. guembeli DUNBAR & SKINNER and S. crassitectoria
DUNBAR & SKINNER (Pl. 35, fig. 10-13), from the
Leonardian of Texas, and S. eolata, n. sp., and S.
neolata, n. sp., from the middle part of the Hueco
limestone of Texas. Of these forms, it resembles
S. guembeli more closely than others but the shell
is more loosely coiled, septa seemingly not so nar-
rowly and highly fluted, and axial fillings much less
massive. Phrenothecae occur in all of these forms,
which suggests a close biological relationship. Also,
their general shell developments are remarkably
similar.

Schwagerina elkoensis resembles S. bellula DUN-
BAR & SKINNER from the lower Hueco limestone of
western Texas. S. elkoensis is distinguished by its
larger proloculus and more loosely coiled, shorter
shell.

Occurrence.—Schwagerina elkoensis is abundant
in thin-bedded limestones exposed near the top of
about 500 feet of rocks seen on the westward-facing
slope southeast of the large spring and at the first
bend of the south fork of Humboldt River above
the point where the river forks, about 12 miles
southeast of Elko, Nev. ( L-HIB). The rocks on
this slope dip approximately 16 degrees northeast-
ward and the lower few hundred feet of the ex-
posured section below the fusulinid-bearing lime-
stone is composed of sandstones and quartzites. It
is associated with scarce specimens of Nankinella
sp. and Schubertella sp. Specimens compared with
this form are common in the Oquirrh formation of
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Utah ( U-113, U-114) and in bed 16 of the section
described by KING in the type section of the Wolf-
camp formation ( T-82 ).

Schwagerina wellsensis THOMPSON & HANSEN,
new species

Plate 32, figures 1 -6, P7-9; Plate 34, figures 1 -12

The shell of Schwa germa wellsensis is large in-
flated fusiform, with about straight to slightly shift-
ing axis of coiling, sharply pointed poles, and
slightly convex lateral surfaces. Large specimens
of five to seven volutions are 8.0 to 13.0 mm. long
and 2.7 to 3.6 mm. wide, giving form ratios of 2.7
to 3.6. The first volution is elongate fusiform, and
the shell remains of closely similar shape through-
out its growth. Average form ratios of the first to
sixth volution in seven specimens are 2.2, 2.6, 2.5,
2.6, 2.6, and 3.4, respectively.

The proloculus is large, with outside diameter of
about 200 to 325 microns, averaging 281 microns
for eight specimens. The shell remains loosely
coiled throughout. The chambers are about uni-
form in height in the central third of the shell but
become slightly higher as the poles are approached.
Average height of chambers above the tunnel in the
first to sixth volution in eight specimens is 66, 126,
211, 273, 330, and 346 microns, respectively. The
spirotheca is irregular along the lateral slopes, mak-
ing slight variations in height of a given chamber
as seen in an axial section.

The spirotheca is thick and coarsely alveolar, al-
though the preservation of most of our specimens
is such that the alveoli are not distinct. The spiro-
theca is thickest above the tunnel and thins gradu-
ally poleward. Average thickness of the spirotheca
in the first to sixth volution in eight specimens is
23, 36, 56, 75, 93, and 97 microns, respectively. In
one specimen, the spirotheca is 114 microns thick
in the fifth volution. The proloculus wall has an
average thickness of about 28 microns in eight
specimens.

The septa are closely spaced and highly fluted
throughout length of the shell. The fluting brings
the septa in contact with each other for about half
their height, and the fluting is distinct to tops of
the chambers. Septal counts of the first to fifth
volution in two specimens average 11, 18, 21, 25,
and 27, respectively.

The tunnel is narrow with slightly irregular path.
The intense fluting of the septa makes the tunnel
sides difficult to identify in all parts of all speci-
mens. Average tunnel angles in the second to sixth
volution in eight specimens are about 30, 38, 31, 32,
and 30 degrees, respectively. The chomata are very
slight. In the inner volution they are minute and
asymmetrical but in outer ones they occur as small
irregular deposits on the septa and spirotheca.
Large areas of the axial regions in all volutions,
except for the first volution and outer part of the

last volution, are completely filled with dense axial
deposits.

Measurements  of this species are given in
Table 7.

Remarks.-Schwagerina wellsensis can be distin-
guished from most other American forms of the
genus by its inflated shell, loosely coiled volutions,
pointed polar ends, and massive axial fillings.

Schwagerina wellsensis resembles S. eolata, n. sp.,
and S. neolata, n. sp., from the middle part of the
Hueco limestone of Texas; all three possibly are
closely related in age. However, S. wellsensis can
be distinguished from the middle Hueco species
by its longer and more slender shells and thinner
spirotheca.

Occurrence. - Schwa germa wellsensis is abun-
dant in all three fusulinid-bearing thin calcareous
sandstones in the section exposed about one mile
southeast of Wells, Nev., on the western edge of
Low Mountain ( L-H3H, L-H3J, L-H3Q ). It is
associated in the lower zone ( L-H3H ) with Boul-
tonia heezeni THOMPSON 8z HANSEN, IL sp., and
with a minute schubertellid not described in this
report. Scarce specimens in collections from the
Confusion Range of Utah ( U-1, U-2, U-3) resemble
the holotype specimen of Schwa germa wellsensis in
many respects but have several measurable fea-
tures which differ from it. These specimens are
referred tentatively to S. wellsensis.

Schwagerina eolata THOMPSON, new species
Plate 36, figures 1-8

The shell of Schwagerina eolata is subelongate
fusiform, with pointed polar ends, almost straight
axis of coiling, and convex to slightly concave
lateral slopes. Shells of five to eight volutions are
4.5 to 9.5 mm. long and 1.8 to 3.6 mm. wide, giving
form ratios of 2.5 to 2.9. The first to third volutions
are distinctly elliptical in profile with broadly curv-
ing lateral smfaces, whereas outer ones have very
broadly curving lateral surfaces in the central part
of the shell and straight to slightly convex or slightly
concave lateral surfaces poleward. Average form
ratios of the first to seventh volution in five speci-
mens are 2.1, 2.3, 2.3, 2.4, 2.5, 2.6, and 2.7, respec-
tively.

The proloculus is small, with outside diameter of
165 to 291 microns, averaging 214 microns for seven
specimens. The shell expands slowly and about
uniformly. The chambers are closely similar in
height across the central third of the shell but in-
crease rather rapidly in the extreme polar ends.
Average height of chambers near the tunnel in the
first to eighth volution of seven specimens is 78, 133,
192, 258, 311, 314, 334, and 325 microns, respec-
tively.

The spirotheca is distinctly alveolar and moder-
ately thin. Average thickness near the tunnel in
the first to eighth volution of seven specimens is
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18, 27, 37, 57, 71, 85, 98, and 56 microns, respec-
tively. The proloculus wall is thin, measuring
about 15 microns.

The septa are thin and closely spaced. They are
narrowly fluted to tops of the chambers so as to
form closed chamberlets for at least two-thirds the
height of chambers at the tunnel. Average septal
counts of the first to fifth volution in two specimens
are 13, 18, 25, 30, and 32, respectively. Phrano-
thecae are common in the tunnel area and extend
into the polar area of at least some specimens.

The tunnel is moderately wide and slightly more
than half as high as the chambers. Average tunnel
angles in the second to seventh volutions of five
specimens are 32, 33, 32, 39, 32, and 56 degrees,
respectively. Chomata occur throughout most of
the shell, but lack the form of continuous ridges.
They are highest against the septa. Dense calcite
completely fills the chambers in the axial area of
most volutions, except for the outer part of the last
volution. In the inner volutions they extend almost
to the tunnel, but in outer ones they reach only part
of the distance from poles to tunnel

Measurements of this species are given in
Table 7.

Remarks.-Schwagerina eolata resembles rather
closely S. neolata, n. sp., in general shell shape and
size but can be distinguished by its more elongate
and slender shell, thinner spirotheca, and smaller
proloculus.

Occurrence.-Schwagerina eolata is exceedingly
abundant in the middle Hueco limestone on the
side of the road about a half mile north of Hueco
Inn on the El Paso-Carlsbad highway on the top of
the hill at the head of Powwow Canyon, Tex. The
holotype and some of the paratypes were obtained
from about 40 feet above the road at this locality
( T-236 ), and abundant paratypes from about 65
feet above the road at the same place ( T-237).

Schwagerina neolata THOMPSON, new species
Plate 36, figures 9-1 5

The shell of Schwagerina neolata is short inflated
fusiform, with uniformly convex lateral slopes
throughout the length of inner volutions and slightly
concave lateral slopes in end areas of the last one
or two volutions of mature shells, straight axis of
coiling, and sharply pointed poles. Large shells of
six to seven and a half volutions are 6.6 to 8.6 mm.
long and 3.2 to 4.2 mm. wide, giving form ratios of
2.0 and 2.1. The first three volutions are inflated
ellipsoidal, and from there to maturity the polar
axes become slightly more extended. Average form
ratios of the first to seventh volution in five speci-
mens are 2.1, 2.0, 1.8, 1.8, 2.0, 2.0, and 2.0, respec-
tively.

The proloculus is large and spherical, with an
outside diameter of 186 to 373 microns, averaging
251 microns in eight specimens. The chambers are

5-8051

loosely coiled throughout the shell. Average height
of chambers above the tunnel in the first to seventh
volution of eight specimens are 93, 190, 269, 280,
322, 353, and 370 microns, respectively. The cham-
bers are closely similar in height throughout their
length in the inner six or seven volutions and be-
come distinctly higher in the polar ends of the outer
volution of large specimens.

The spirotheca is thick and coarsely alveolar. It
is closely similar in thickness across the central
third of the shell but thins rapidly in the extreme
polar ends. Its thickness averages 27, 38, 59, 73, 87,
93, and 86 microns, respectively, in the first to
seventh volution of a typical specimen. The pro-
loculus wall is thin and cannot be measured ac-
curately.

The septa are closely spaced and are narrowly
fluted throughout their length. The fluting extends
to tops of the chambers, forming closed chamber-
lets for at least two-thirds the height of the cham-
bers. Average septal counts of the first to sixth
volution in three specimens are 12, 21, 27, 36, 41,
and 42, respectively. Phrenothecae are common in
the fifth to seventh volutions.

The tunnel is very narrow with irregular path.
Average tunnel angles of the second to sixth volu-
tion in five specimens are about 34, 34, 33, 34, and
45 degrees, respectively. Chomata deposits occur
throughout all except the last volution but occur
only as irregular deposits on the septa and spiro-
theca. The chomata join laterally with irregular
deposits of the axial area, the latter increasing in
density poleward until they completely fill the
chambers in the polar ends.

Measurements of this species are given in
Table 7.

Remarks. - Schwa germa neolata resembles S.
eolata, n. sp., in general shell features and axial
fillings but differs in its larger proloculus, thicker
spirotheca, and shorter, more highly inflated shell.

Occurrence. - Schwagerina neolata composes
large parts of thick limestone beds about 80 feet
above and on the west side of the ranch road about
a half mile north of Hueco Inn, located on U. S.
Highway 180 at the head of Powwow Canyon east
of El Paso ( T-238 ). No other fusulinid was found
associated with it.
Schwagerina complexa THOMPSON, new species

Plate 38, figures 1-7; Plate 39, figures 8, 9

Most shells belonging to Schwagerina complexa,
including the holotype specimen, are large and
elongate fusiform, with a straight to slightly curv-
ing or irregular axis of coiling, pointed poles, and
slightly irregular, straight or concave lateral slopes.
Specimens of seven to nine volutions are 10.4 to
14.3 mm. long and 3.1 to 4.7 mm. wide, giving form
ratios of 3.0 to 3.4. Less common short, more in-
flated specimens, here referred to this species, are
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associated with those mentioned above. They
have pointed polar ends, nearly straight axes of
coiling, and convex lateral slopes. Form ratios of
the first to eighth volution of the holotype are 2.0,
2.5, 2.8, 2.5, 2.4, 2.6, 2.7, and 3.0, respectively.
Average form ratios of the first to eighth volution
in seven specimens, including both short and elon-
gate specimens, are 1.9, 2.3, 2.7, 2.5, 2.4, 2.4, 2.6,
and 2.7, respectively. As both sets of data above
show, the form ratio increases to the third or fourth
volution, decreases in the following few volutions,
and increases as maturity is approached.

The proloculus is small, with outside diameter
of about 110 to 200 microns, averaging 148 microns
for 11 specimens. The shell is rather tightly coiled
in the first two volutions, inflated in the following
three or four volutions, and slightly more tightly
coiled in outer volutions. Average height of cham-
bers above the tunnel in the first to ninth volution
of 11 specimens is 45, 81, 133, 214, 308, 370, 400,
388, and 385 microns, respectively. In general, the
chambers are about uniform in height in the central
third of the shell, increasing as the poles are ap-
proached. The above measurements were obtained
above the tunnel.

The spirotheca is moderately thick and coarsely
alveolar. Average thickness in the first to ninth
volution of 11 specimens is 14, 19, 27, 41, 67, 85, 94,
88, and 98 microns, respectively. The spirotheca is
too thin to measure accurately in the inner volu-
tions. The spirotheca is uniformly thick across the
central half of the shell. The proloculus wall is
thin, measuring about 22 microns.

The septa are thin and closely spaced. Average
septal counts in the first to ninth volution of four
specimens are 12, 18, 22, 27, 30, 42, 51, 46, and 50,
respectively. Heavy deposits from the chomata
and axial fillings coat the septa in many parts of the
shell so that they appear to be very thick. The
septa are narrowly fluted throughout most of their
height and throughout length of the shell, forming
closed chamberlets for about three-fourths of the
height of the chambers, even above the tunnel. In
fact, the septa of this form are the most closely and
highly fluted of any forms of the genus found in the
Permian of northern Texas.

The tunnel is narrow with irregular path. Cho-
mata occur as distinct ridges only in the inner two
to three volutions, forming heavy deposits only ad-
jacent to and up the septa of outer volutions. As a
result, it is difficult to be sure of the positions of the
tunnel margins of some parts of outer volutions.
Average tunnel angles in the third to eighth volu-
tion in seven specimens are 23, 26, 29, 29, 31, and
26 degrees, respectively. These averages refer to
both short and elongate specimens. The tunnel
angles of elongate specimens are much larger than
those of shorter ones ( Table 7). Axial fillings occur
in most volutions, except in the last few chambers.
They are heaviest in the immediate axial zone and

spread laterally almost to the tunnel in inner vo-
lutions.

Measurements of this species are given in
Table 7.

Remarks.-The shell of Schwa germa complexa is
among the largest belonging to the genus in North
America. In size and shape it resembles S. diversi-
formis DUNBAR & SKINNER and has maximum meas-
urements almost exactly like those given for that
form. It can be distinguished from S. diversiformis
by its minute proloculus, much thinner spirotheca
in inner volutions, thinner proloculus wall, and
seemingly lighter axial fillings.

Two general groups of specimens of this form •

have been observed in the Gouldbusk limestone at
a number of localities. One consists of large,
greatly elongate shells like the holotype specimen,
and the other of short, greatly inflated shells, like
specimens 6 and 7 recorded in Table 7. Specimens
that seem to intergrade with these groups are found
in many samples; all are considered conspecific.

The shell of Schwagerina complexa becomes in-
flated rather suddenly between the third and fifth
volution, which gives it a resemblance to the type
species of Paraschwagerina DUNBAR & SKINNER,
P. gigantea ( WHITE ). However, the change to the
inflated stage in S. complexa is not so pronounced
as in Paraschwagerina. The septal fluting, axial
fillings, and shell shape of this form differ from
those of P. gigantea.

Occurrence. - Schwagerina complexa is very
abundant in the Gouldbusk limestone ( formerly
called Horse Creek limestone) at many localities in
north-central Texas where it is associated with
abundant Pseudoschwagerina texana DUNBAR &
SKINNER and Pseudo fusulina moranensis, n. sp. The
above description is based largely on specimens
from about 2.7 miles west of Dothan, Callahan
County, along Texas Highway 1 and just south of
the road and railroad ( T-197 ). This form is scarce
in the Florence limestone of Kansas.

Schwagerina diversiformis DUNBAR & SKINNER
Plate 37, figures 1-5

Schwa germa diversiformis DUNBAR & SKINNER, 1937, Tex.
Univ. Bull. 3701, p. 647-648, pl. 60, fig. 1-7.

The shell of Schwa germa diversiformis DUNBAR
& SKINNER is large and fusiform, with almost
straight axis of coiling, sharply pointed poles in the
inner volutions, and bluntly pointed poles at ma-
turity. The central part is essentially cylindrical,
but end regions have steep lateral slopes, giving the
shell an elongated hexagonal profile. Mature speci-
mens of eight to nine volutions are 9.4 to 12.5 mm.
long and 3.8 to 4.4 mm. wide. The form ratio of
mature specimens is 2.4 to 2.8, averaging 2.6 in
three specimens. Average form ratios of the fourth
to seventh volution in three specimens are 2.4, 2.3,
2.4, and 2.3; thus shell shape changes very little in
these volutions. Although axial fillings in the inner
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volutions make measurement of the form ratio
difficult, the shell retains essentially the same shape
in the first eight volutions. The ninth volution,
however, has extended poles and a smaller form
ratio.

The proloculus is small, with outside diameter of
200 to 220 microns, averaging 210 microns in four
specimens. The shell expands slowly and essen-
tially uniformly. Average height of the first to
ninth volution in three specimens is 46, 57, 113, 173,
253, 307, 353, 407, and 410 microns, respectively.

The spirotheca is thin but contains a relatively
coarsely alveolar keriotheca. The spirotheca is
about the same in thickness throughout the cylin-
drical central part of the shell but thins rapidly to-
ward the poles. Average thickness of the spiro-
theca in the first to ninth volution in three specimens
is 14, 18, 23, 30, 38, 47, 65, 86, and 95 microns, re-
spectively.

The septa are narrowly and highly fluted
throughout the length of the shell so that closed
chamberlets extend almost completely to tops of
the chambers. Although the septa are intensely
fluted, foramen and cuniculi seem to be lacking.

The tunnel is low and narrow, but absence of
distinct chomata makes it difficult to determine
borders of the tunnel and to measure its angle.
Furthermore, the septa were partly destroyed along
the tunnel during fossilization. The tunnel angles
of the second, third, fourth, sixth, seventh, and
eighth volutions measure about 17, 20, 22, 22, 25,
and 29 degrees, respectively. Axial fillings com-
pletely fill the chambers of the first to fifth volu-
tion from the polar ends to immediately adjacent
to the tunnel borders. Lighter deposits of axial
fillings occur immediately along the axis in the
sixth and seventh volutions.

Measurements  of this species are given in
Table 7.

Remarks.-Schwagerina diversiformis DUNBAR &
SKINNER, which is one of the larger forms of the
genus in Wolfcampian rocks, can be distinguished
from most forms by its large size, cylindrical cen-
tral area, massive axial fillings, and intensely fluted
septa. It is somewhat closely similar to S. young-
quisti, n. sp., from Fusulina Peak in Nevada, being
distinguished from that form by its more inflated
shell, smaller proloculus, more tightly coiled inner
volutions, more nearly cylindrical central region,
narrower tunnel, and more bluntly pointed poles in
the outer volutions.

Occurrence.-The holotype and paratype speci-
mens of Schwagerina diversiformis were obtained
from the Hueco limestone in the Franklin Moun-
tains east of Montoya, Tex., and were reported by
DUNBAR & SKINNER from Wolfcampian rocks in the
Glass Mountains. The above description and ac-
companying illustrations are of specimens collected
from the upper Hueco limestone about 2.4 miles
north of Highway 180 at the head of Powwow

Canyon ( T-234 ) and from immediately below the
Deer Mountain shale member at the same location
( T-239 ). It is associated in the upper Hueco with
Pseudoschwagerina gerontica DUNBAR & SKINNER,
P. convexa, n. sp., Pseudo fusulina nelsoni nelsoni
(DuNBAR & SKINNER), and P. nelsoni opima, n.
subsp.

Schwagerina youngquisti THOMPSON & HANSEN,

new species
Plate 37, figures 6-11

The shell of Schwagerina youngquisti is large
and elongate fusiform, with pointed poles, straight
axis of coiling, and almost straight, slightly irregular
to slightly concave lateral slopes. Large shells of
five and a half to seven volutions are 11.6 to 12.5
mm. long and 3.0 to 3.4 mm. wide, giving form
ratios of 3.7 to 3.9. The first volution is ellipsoidal
to elongate fusiform, and the shell increases rather
rapidly in axial length in the following one or two
volutions. The second to fourth volutions are
somewhat quadrate in profile, with almost parallel
surfaces in the central region and very steep but
straight lateral slopes. The form ratios of the first
to seventh volutions of the holotype specimen are
1.6, 2.2, 2.4, 2.4, 3.1, 3.5, and 3.6, respectively. Aver-
age form ratios of the first to fifth volution in seven
specimens are 2.0, 2.5, 2.5, 2.6, and 2.8, respectively.

The proloculus is large and spherical. Its out-
side diameter measures 222 to 306 microns, aver-
aging 255 microns for nine specimens. The height
of chambers increases rather rapidly but about uni-
formly to the fifth volution and more slowly from
there to maturity. Average height of the first to
fifth volution in five specimens is 69, 110, 177, 248,
and 294 microns, respectively. The height of the
first to seventh volution of the holotype specimen
is 71, 130, 186, 229, 271, 313, and 361 microns, re-
spectively.

The spirotheca is thick and coarsely alveolar. It
is thin in the inner two volutions, increases in thick-
ness rapidly to the fourth or fifth volution, and re-
mains thick to maturity. Average thickness of the
spirotheca in the first to seventh volution in four
specimens is 22, 32, 55, 73, 86, 89, and 96 microns,
respectively. Its thickness in the first to seventh
volution of the holotype specimen is 27, 35, 48, 67,
78, 89, and 96 microns, respectively. It is about the
same in thickness across the central two-thirds of
the shell and thins rapidly in the extreme polar
ends. Phrenothecae are common in the outer volu-
tions of larger specimens.

The septa are very narrowly fluted throughout
length of the shell, and the fluting extends com-
pletely to tops of the chambers. In the outer volu-
tion, salients of the fluting extend anteriorly more
than the width of a chamber. The septal counts of
the first to fifth volution in two specimens are 12,
19, 21, 22, and 26, respectively.

The tunnel is narrow with irregular path. In the
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outer volution, it is about a third as high as the
chambers. Average tunnel angles of the first to
sixth volution in six specimens are 25, 29, 28, 28, 26,
and 31 degrees, respectively. The chomata are
very low, narrow, and asymmetrical in the inner
two volutions but not recognized as distinct ridges
in the following three volutions; in outer volutions
they form rather heavy, irregular deposits on the
septa and spirotheca. The axial fillings are very
massive in all but the first and last volutions. They
fill the chambers almost completely for about half
the distance from tunnel to poles in the second to
fifth volution.

Measurements of this species are given in
Table 7.

Remarks.-Schtvagerina youngquisti can be dis-
tinguished from most other American species of the
genus by its large, highly elongate fusiform shell,
intensely fluted septa, and sharply pointed polar
ends. It resembles Parafusulina schucherti DUNBAR

& SKINNER in general shell shape and size but none
of the numerous tangential sections of all parts of
the shell shows excavated cuniculi, indicating that
this form is not referable to Para fusulina.

The large size of Schwagerina youngquisti sug-
gests that the rocks from which it was collected on
Fusulina Peak are late Wolfcampian or possibly
Leonardian in age.

This species is named in honor of Dr. WALTER

YOUNGQUIST, who, together with Dr. BRUCE HEEZEN,
collected the specimens in 1946 on which this form
is based.

Occurrence.-Schwagerina youngquisti is abun-
dant in a 3-foot bed of rocks that encircles Fusu-
lina Peak about 40 feet below the summit on the
eastern side of the peak, near the eastern edge of
Eureka County, Nev. The more detailed location
is about 0.5 mile southeast of Newark Pass on Fu-
sulina Peak, NE3. NWII sec. 13, T. 19 N., R. 54 E.
It is associated with common specimens of Boni-
tonia heezeni, n. sp.

Pseudofusulina robleda THOMPSON, new species

Plate 42, figures 4-11

The shell of Pseudo fusulina robleda is large and
highly elongate subcylindrical, with irregular axis
of coiling, bluntly pointed to rounded axial ends,
and irregular lateral surfaces. The holotype speci-
men with six and a half volutions is about 10.8 mm.
long and 3.0 mm. wide, giving a form ratio of about
3.6. Several paratype specimens with six to seven
volutions are 8.0 to 10.5 mm. long and 2.3 to 3.0
mm. wide, giving form ratios of 3.4 to 3.7. The
first volution is short, but the axis of succeeding
ones increases in relative length rapidly. Average
form ratios of the first to sixth volution of eight
specimens, including the holotype, are 1.7, 2.4, 2.6,
3.0, 3.4, and 3.6, respectively.

The proloculus is small, with outside diameter of

120 to 249 microns, averaging 193 microns for 14
specimens. The shell is loosely coiled throughout.
The chambers are lowest above the tunnel, in-
creasing in height slowly and uniformly toward the
polar ends where they are relatively high. Average
height of chambers above the tunnel in the first to
sixth volution of 14 specimens is 66, 118, 173, 240,
325, and 376 microns, respectively.

The spirotheca is moderately thin for size of the
shell and distinctly alveolar. Alveoli are evident
almost from the very beginning of the coiling of
the shell. Average thickness of the spirotheca in
the first to sixth volution of 14 specimens is 20, 31,
52, 69, 84, and 94 microns, respectively. The sur-
face of the spirotheca is slightly arched across the
chambers and irregular laterally, but the irregu-
larities are not spaced evenly. The proloculus wall
measures about 20 microns.

The septa are moderately widely spaced. Aver-
age septal counts of the first to sixth volution of six
specimens are 12, 19, 22, 26, 32, and 36, respec-
tively. The septa are fluted throughout length of
the shell, but the fluting seemingly is irregularly
spaced both laterally and vertically. Closed cham-
berlets extend almost to the top of chambers in the
end third of the shell and occur over the tunnel.
Septal pores are very abundant throughout the
length of the shell.

The tunnel is wide, with path about straight. In
a typical paratype, the tunnel angle measures 32,
35, 43, 57, and 79 degrees in the second to sixth
volution. Average tunnel angles in the second to
fifth volution in four specimens, including the hobo-
type, are 39, 45, 58, and 57 degrees, respectively.
Chomata occur throughout all except the outer-
most chambers. They are narrow and have steep
tunnel and poleward slopes. They are only about
a fourth to a fifth as high as the chambers in the
center of the shell but extend up the septa to top of
the chambers with decreasing thickness. Axial fill-
ings are light, if present at all.

Measurements of this species are given in
Table 8.

Remarks.-The generic affinities of Pseudofusu-
lina robleda are somewhat uncertain. Its general
shell coiling is somewhat like that of the genotype
of Pseudo fusulina, P. huecoensis, and I am here re-
ferring it tentatively to that genus.

Pseudo fusulina rob leda resembles P. laxissima
(DuNBAR & SKINNER) (Pl. 42, fig. 1-3) more closely
than any other form but can be distinguished by
its more tightly coiled shell, smaller proloculus,
more closely fluted septa, and more uniform shell
profile.

Occurrence.-Pseudofusulina rob leda is exceed-
ingly abundant in beds 129 and 131 of sec. 16,
measured on the east face of Robledo Mountain on
the west side of the Rio Grande and north of Las
Cruces, N. Mex. Specimens which resemble this
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form in several respects are common in the Permian
part of the Oquirrh formation in the Wasatch
Mountains of Utah ( U-206 )  (PI. 42, fig. 12-15).

Pseudofusulina loringi THOMPSON, new species
Plate 41, figures 1-10

The shell of Pseudofusulina loringi is large and
elongated subcylindrical, with nearly parallel lateral
surfaces in the central half of the shell and broadly
convex surfaces in the end quarters, bluntly
rounded polar ends, and irregular to broadly curv-
ing axis of coiling. Large specimens of five and a
half to seven volutions are 10.8 to 11.0 mm. long
and 2.8 to 3.7 mm. wide, giving form ratios of 3.0
to 3.7. The polar ends of the first two to three
volutions have sharply pointed polar ends and in-
flated central areas. Beyond the third volution the
polar ends rapidly become rounded and the lateral
surfaces become about parallel in the central part
of the shell. Average form ratios of the first to sixth
volution in three specimens are 1.8, 2.3, 2.7, 3.4, 3.6,
and 3.4, respectively.

The proloculus varies in size considerably among
different specimens, measuring 179 to 368 microns
in outside diameter and averaging 280 microns in
six specimens. The shell is loosely coiled through-
out. Average height of chambers above the tunnel
in the first to seventh volution in six specimens is
72, 114, 170, 217, 287, 353, and 405 microns, respec-
tively. The chambers are about the same in height
in the central half of the shell and increase rapidly
as the extreme polar ends are approached.

The spirotheca is thick and distinctly alveolar.
It is of about the same thickness across the central
third of the shell and gradually decreases in thick-
ness to the polar ends. Average thickness of the
spirotheca above the tunnel in the first to seventh
volution in six specimens is 23, 40, 46, 62, 72, 87,
and 88 microns, respectively. The proloculus wall
is moderately thick, averaging about 29 microns in
six specimens.

The septa are thin and highly fluted throughout
the length of the shell of all volutions. However,
the fluting is less uniform both laterally along the
septa and vertically up the septa than in most forms
referred to this genus. Seemingly, some septa are
only partly developed, being confined to local sali-
ents in front of the preceding septum. This ir-
regular and discontinuous extent of the septa is
similar to that carried to an extreme in forms of
Acervoschwagerina HANZAWA. Average septal
counts of the first to seventh volution in three speci-
mens are 13, 22, 27, 29, 32, 34, and 45, respectively.

The tunnel is wide and high but does not seem
to have been excavated in the outer three-fourths
of the last volution. Its path is about straight. The
excavation of the tunnel has removed the septa
completely to tops of the chambers in some outer
volutions. Average tunnel angles in the second to
sixth volution in three specimens are 23, 27, 30, 45,

and 56 degrees, respectively. The tunnel angle of
one specimen is 58 degrees in the fifth volution and
79 degrees in the sixth volution. The chomata are
small and nearly symmetrical. They form distinct
ridges in the inner four to five volutions but are
discontinuous in the outer two volutions. Axial
fillings are very thin, if present at all.

Measurements of this species are given in
Table 8.

Remarks. -The shell of Pseudo fusulina loringi
is one of the larger elongate and subcylindrical
American forms referred to this genus. This general
type of fusulinid is referred by many workers
to Schwagerina /WILLER, despite its lack of re-
semblance to the type species of that genus, S. prin-
ceps ( EHRENBERG ) . It also does not resemble
closely the type species of Pseudofusulina, P. hueco-
ensis DUNBAR & SKINNER, for its shell is more nearly
cylindrical and the poles not acutely pointed as in
most forms of Pseudo fusulina. Also, its chambers
are not so inflated relatively as in most forms of
this genus. Furthermore, its thinner spirotheca,
seeming absence of phrenothecae, and lack of dis-
tinct axial fillings suggest that it is not closely re-
lated to most forms referred to Pseudo fusulina.

Occurrence.-Pseudofusulina loringi is abundant
in bed 19 of the north extension of the section meas-
ured by W. B. LORING in the Swisshelm Mountains
of southeastern Arizona where it is associated with
?Paraschwagerina kansasen sis ( BEEDE ) and Oza-
wainella? inflata, n. sp.

Pseudofusulina? moranensis THOMPSON,
new species

Plate 39, figures 1-7; Plate 40, figures 1 -9

The shell of Pseudofusulina? moranensis is very
large and highly elongate fusiform, with straight
axis of coiling, convex to slightly irregular or
straight lateral slopes, and pointed poles. Large
specimens of seven and a half to nine volutions are
10.7 to 11.5 mm. long and 3.3 to 4.2 mm. wide,
giving form ratios of 2.7 to 3.1. The holotype speci-
men of nine volutions is 11.4 mm. long and 4.2 mm.
wide, giving a form ratio of 2.7. Average form
ratios of the first to eighth volution in six specimens,
including the holotype specimen, are 1.7, 2.0, 2.3,
2.5, 2.7, 2.9, 3.0, and 2.9, respectively.

The proloculus is of moderate size, having an
outside diameter of about 100 to 230 microns and
averaging 170 microns for nine specimens. The
chambers are of closely similar height across the
central third of the shell and increase in height
poleward in the end third of the shell. The cham-
bers increase in height rather uniformly as the shell
increases in size. Average height of chambers
above the tunnel in the first to eighth volution in
nine specimens is 61, 97, 166, 207, 265, 311, 355,
and 354 microns, respectively.

The spirotheca is thick and coarsely alveolar. It
is thinnest in the center of the chambers and in-
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creases in thickness sharply immediately adjacent
to the septa. Average thickness of the spirotheca
in the first to eighth volution in nine specimens is
17, 28, 42, 60, 88, 105, 120, and 121 microns, respec-
tively. The proloculus wall is moderately thick,
averaging 26 microns in thickness in eight speci-
mens.

The septa of this form are composed of a thin
pycnotheca. In inner volutions, they are heavily
coated by secondary deposits from the chomata,
giving them a thick and pendant-shaped cross sec-
tion. They are fluted throughout the length of the
shell in their lower margins but are essentially
plane in their upper margins. The fluting brings
the septa in contact immediately above the tunnel
at some points and even higher throughout the
lateral part of the shell.

The tunnel is wide with path about straight.
Average tunnel angles in the first to eighth vo-
lution of six specimens are 21, 22, 23, 25, 29, 26, 30,
and 32 degrees, respectively. Chomata are distinct
throughout all parts of the shell, except for the
outer volution where the tunnel has not been ex-
cavated. They extend up the septa to the tops of
the chambers in the inner volutions and leave small
lateral openings in the center and at tops of the
chambers. They are highly asymmetrical in inner-
most volutions, with steep tunnel sides and low
lateral slopes that extend to the polar ends. In
outer volutions they become more narrow and more
nearly symmetrical.

Measurements  of this species are given in
Table 8.

Remarks.—The above description of Pseudofu-
sulina? moranensis is based entirely on specimens
from the Gouldbusk limestone exposed 2.2 miles
southwest of Burkett, Coleman County, Tex.
( T-129 ).

Pseudofusulina? moranensis is referred to this
genus with question. The pronounced fluting of
the septa throughout the length of the shell sug-
gests a relationship to the genera Schwagerina
MaLLER, Pseudo fusulina DuNBAR & SKINNER,

Pseudoschwagerina DUNBAR & SKINNER, and others.
The somewhat inflated outer volutions resemble
slightly those of Pseudoschwagerina, but the change
from a tightly coiled early shell to inflated outer
volutions is not as distinct as the change in typical
forms of Pseudoschwagerina. The thick spirotheca,
large chomata, and lack of fluting in the upper part
of the septa resemble some Triticites. Although not
entirely typical in detail to the genotype species of
Pseudo fusulina, P. huecoensis DUNBAR & SKINNER,

it seems best to refer it to that genus with question.
Pseudofusulina? moranensis differs from P.hueco-

ensis most distinctly by its more tightly coiled shell,
especially in the inner four to five volutions, its
smaller proloculus, more numerous volutions, and
more pronounced chomata.

Pseudofusulina? moranensis resembles Triticites?
pillahuarensis ROBERTS from Peru in many respects,

and these forms probably are congeneric. They
are undoubtedly specifically distinct, for the latter
form is much shorter and more inflated than the
former.

Occurrence.—Pseudofusulina? moranensis is ex-
ceedingly abundant in the Gouldbusk limestone at
a number of localities in north-central Texas where
it is associated with Pseudoschwagerina texana
DUNBAR & SKINNER and Schwagerina complexa,
n. sp. ( T-88, T-129, T-197). It is also abundant in
the Florence limestone at Florence, Kans., where
it is associated with P. texana and S. complexa
( K-20, K-92).

Pseudofusulina nelsoni opima THOMPSON,

new subspecies
Plate 44, figures 5, 7-11

Schwagerina nelsoni DUNBAR & SKINNER [part], 1937, Tex.
Univ. Bull. 3701, p. 650-652, pl. 67, fig. 1 (lower four
specimens ), 4-5, 8-9, 13. [Not fig. 1 (upper four speci-
mens), 2-3, 6-7, 11-12, 14.]

DTJNBAR & SKINNER described and illustrated
Pseudo fusulina nelsoni from the Hueco limestone
on the western flank of the Franklin Mountains of
Texas and referred specimens to it from the upper
part of the Wolfcamp formation 2.25 miles north
of Hess Ranch in the Glass Mountains of Texas.
However, no specimen was illustrated from the
Glass Mountains locality. Among specimens figured
from the Franklin Mountains, 13 are short and
gibbous, all from 4 miles east and 1 mile north of
Montoya Siding. Nine elongate fusiform speci-
mens referred to this species were illustrated from
4.5 miles east and 1 mile north of Canutillo. The
short gibbous specimens were considered to be
young individuals, and the more elongate fusiform
shells as mature forms, all of the same species.
However, among specimens having the same num-
ber of volutions, some short specimens are as thick
as the much more elongate specimens. Probably it
is purely chance that all illustrated short specimens
came from one locality and all illustrated elongate
specimens came from another locality. It seems
that two species or subspecies are represented
among the original types of P. nelsoni. Therefore,
I am designating the specimen illustrated by DUN-

BAR & SKINNER as figure 9 on their plate 67 as the
holotype of P. nelsoni.

I have obtained from the upper Hueco limestone
on the mesa about 2.4 miles north of Hueco Inn at
the head of Powwow Canyon on Highway 180 a
few thin sections of a long form that is almost
identical to the holotype of Pseudo fusulina nelsoni
(PI. 44, fig. 6) and abundant short obese specimens
that seem to be identical with the short obese
specimens of DUNBAR & SKINNER. I am here de-
scribing the short form as P. nelsoni opima, n.
subsp., and the following description of it is based
entirely on specimens from the above mentioned
locality.
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The shell of Pseudo fusulina nelsoni opima is of
medium size, short, and inflated, with straight axis
of coiling and uniformly convex lateral slopes. The
largest specimens, with five to five and a half volu-
tions, are 7.0 to 8.8 mm. long and 4.3 to 4.7 mm.
wide. The form ratio of the largest specimens is
1.9. The average form ratio of four specimens is
1.7. The average form ratios of the first to the
fifth volution of four specimens are 1.6, 1.9, 1.7, 1.8,
and 1.8, respectively. These figures demonstrate
that the shell remains about the same in shape
throughout growth of individuals.

The proloculus is large, with outside diameter of
340 to 460 microns, averaging 390 microns for six
specimens. Thickness of its wall in three speci-
mens is 23, 23, and 34 microns. This form is
among the most loosely coiled of American fusu-
linids. The shell expands rapidly to the third volu-
tion, the chambers of the fourth volution increase
in height only slightly, and those of the fifth and
sixth volutions decrease in height slightly. Average
height of the first to fifth volution in six specimens
is 114, 330, 570, 578, and 520 microns, respectively.

The spirotheca increases in thickness about uni-
formly with growth of the individual. Average
thickness of the spirotheca in the first to fifth volu-
tion of six specimens is 31, 44, 71, 102, and 120
microns, respectively. The alveoli of the kerio-
theca are relatively coarse and can be distinguished
in some specimens in all but the innermost volu-
tion. One of the striking features of this species,
in addition to its short loosely coiled shell, is the
occurrence of abundant phrenothecae in the cen-
tral part of the shell, at least in the second, third,
and fourth volutions. It is observed that the
phrenothecae are more common in the region of
the tunnel, although they extend almost to the
poles in the fourth volution of some specimens.

The septa are thin and narrowly, highly fluted.
The fluting extends completely to tops of the cham-
bers, and the septa are wavy as they extend to the
top of the spirotheca. The septal counts of the
first to fifth volution in two specimens are 10, 17,
25, 33, and 36, respectively. The septa are some-
what irregular along the folds developed by the
fluting, for at some points axial sections intersect
the folds of the fluting only at the tops and bottoms
of the chambers.

The tunnel is well developed, but it is difficult to
trace accurately through much of the shell because
the septa are so intensely fluted and especially be-
cause the chomata do not occur as continuous
ridges in any part of the shell. However, the basal
parts of septa are thickened by chomata deposits
along the side of the tunnel throughout most of the
shell. Average tunnel angles in the first to fourth
volution in three specimens are 41, 40, 25, and 25
degrees, respectively.

Measurements  of this species are given in
Table 8.

Remarks.-The most pronounced differences be-
tween the typical subspecies of Pseudo fusulina nel-
soni DUNBAR & SKINNER and P. nelsoni opima are
the short inflated shells of the latter and its smaller
tunnel angle. The specimens I am studying may
in reality represent a distinct species. However, it
is my judgment that the variations are too slight
for definition of a distinct species.

This species is more closely similar to Pseudo-
fusulina huecoensis DUNBAR & SKINNER, genotype
of Pseudofusulina DUNBAR & SKINNER, than to any
other genotype. It also resembles rather closely
P. hessensis (DuNDAD & SKINNER) and P. hawkinsi
( DUNBAR & SKINNER) from the base of the Leonard
in the Glass Mountains, P. calx (THompsoN &
WHEELER) and P. turgida (THOMPSON & WHEELER)

from the McCloud limestone of California, and
P. chiapasensis (THompsoN & MILLER) from the
Grupera formation of southern Mexico. However,
P. nelsoni can be distinguished easily from all of
these species by its relatively more highly inflated
volutions, more uniformly expanding shell, more
nearly uniform shape throughout the growth of the
individual, short gibbous shape of its shell, and
thin spirotheca for corresponding volutions.

Occurrence. - Pseudo fusulina nelsoni opima is
abundant in the upper Hueco limestone on the
mesa about 2.4 miles north of Hueco Inn, the latter
of which is located on Highway 180 at the head of
Powwow Canyon ( T-234). It is associated with
abundant Pseudoschwagerina convexa, n. sp., and
P. gerontica DUNBAR & SKINNER and scarce Schwag-
erina diversiformis DUNBAR & SKINNER and Pseudo-
fusulina nelsoni nelsoni (DUNBAR & SKINNER ) . This
form seems to be abundant in the Franklin Moun-
tains of Texas, about 4 miles east and 1 mile north
of Montoya Siding.

Paraschwagerina kansasensis (BEEDE & KNIKER )

Plate 45, figures 1-7; Plate 46, figures 5, P6-7

Schwagerina kansasensis BEEDE Sr KNIKER, 1924, Tex. Univ.
Bull. 2433, p. 30-32, pl. 5, fig. 1, 2, 5, ( ?)3, 4; pl. 8, fig.
4. [Not pl. 7, fig. 61;  , DUNBAR & CONDRA, 1928,
Nebr. Geol. Survey Bull. 2, 2nd ser., p. 117-119, pl. 12,
fig. 1-3.

Paraschwagerina kansasensis DUNBAR & SKINNER, 1936,
Jour. Paleontology, vol. 10, p. 90, pl. 11, fig. 4 5;  
DUNBAR & SKINNER, 1937, Tex. Univ. Bull. 3701, p. 668-
670, pl. 54, fig. 8-13.

The shell of Paraschwagerina kansasensis (BEEDE
KNIKER ) is large and highly inflated fusiform,

with pointed poles, straight axis of coiling, and
convex lateral slopes in the inner seven volutions
and slightly concave lateral slopes in the end zones
of the outer two volutions. Mature shells of eight
to nine volutions are 6.3 to 8.3 mm. long and 4.5 to
5.5 mm. wide, giving form ratios of 1.4 to 1.7. The
inner three to four volutions are long and slender,
but the relative width of the shell increases sharply
outward from the fourth volution. The form ratios
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of the first to ninth volution of a typical specimen
are 1.3, 2.0, 2.6, 2.8, 2.4, 1.9, 1.7, 1.8, and 1.7, re-
spectively.

The proloculus is minute with outside diameter
of 58 to 83 microns, averaging 77 microns in four
specimens. The inner three to four volutions are
tightly coiled, but the shell expands sharply from
the fourth to sixth volution. The outer volutions
are highly inflated, but the ultimate one in most
specimens is slightly more tightly coiled than the
penultimate. Average height of the first to ninth
volution in four specimens is 26, 41, 65, 116, 230,
455, 575, 526, and 544 microns, respectively. The
height of chambers in the same volutions of a
typical sagittal section is 33, 42, 79, 133, 261, 636,
617, 501, and 342 microns, respectively. The cham-
bers are nearly the same height across the central
three-fourths of their width.

The spirotheca is thin in the inner five or six
volutions and becomes moderately thick in outer
volutions where it has coarse alveoli. Average
thickness of the spirotheca in the first to ninth volu-
tion of four specimens is 13, 15, 19, 26, 38, 46, 61,
73, and 58 microns, respectively. As in most forms
of the genus, the last chamber of mature specimens
has a slightly thinner spirotheca than in the penulti-
mate volution. The spirotheca is closely similar in
thickness throughout the central two-thirds of the
shell, and it thins slowly as the poles are ap-
proached.

The septa are thin and numerous. The septal
counts of the first to ninth volution of a typical
specimen are 7, 13, 20, 23, 19, 18, 25, 34, and 38,
respectively. Thus, the septa are closely crowded
in the inner volutions, become widely spaced in the
fifth and sixth volution, and are closely spaced in
the outer three volutions. The fluting of the septa
extends to their tops completely across the shell but
seems to be much more intense in the end thirds of
the shell. The salients of at least two adjacent
septa intersect an axial section in the polar third of
the shell. Although the fluting extends much fur-
ther forward in the lower parts of the septa, many
have secondary salients above their bases that gen-
erally do not extend forward as far as those at the
base of the septa.

The tunnel is moderately narrow with irregular
path. Its height does not exceed about one-third
that of the chambers. The widely spaced septa
and small, more or less discontinuous chomata
make it difficult to measure the tunnel angles accu-
rately. Approximate tunnel angles in the second to
eighth volution of a typical specimen are 20, 25, 30,
29, 33, 20, and 24 degrees, respectively. The cho-
mata are massive, asymmetrical, and 'broad in the
inner three volutions but low and nonuniform in the
outer volution where they are thickest and widest
adjacent to and up the surfaces of the septa.

Measurements of this species are given in
Table 9.

Remarks.-The above description of Paraschwag-
erina kansasensis is based on specimens from the
Neva limestone of Kansas and Oklahoma, but no
specimen definitely referable to it is among my
collections from outside these states. However,
scarce specimens have been sectioned from bed 19
of the upper part of the section measured by
LORING in the Swisshelm Mountains of eastern
Arizona that are referable to Paraschwagerina and
may be conspecific with this form (PI. 46, figs. 6-7).

Paraschwagerina kansasensis can be distinguished
from most other American fusulinids by its short
robust shell, highly fluted septa, and greatly in-
flated outer volutions. It is more closely similar to
P. fosteri (THomPsoN & MILLER) from Mt. Omei
region in western China than most other previously
described species.

Paraschwagerina acuminata DUNBAR & SKINNER
was distinguished from P. kansasensis by DUNBAR
& SKINNER by its more slender and elongate shell.
Both are found in the Neva limestone, but the
former has not been recognized in my collections
from Kansas and Oklahoma.

Paraschwagerina kansasensis differs from the
genotype, P. gigantea ( WiirrE) (PI. 45, fig. 8;
Pl. 46, fig. 1-4, 8), in its shorter and more inflated
shell, less narrowly fluted septa, and smaller but
more tightly coiled early volutions.

Occurrence. - BEEDE & KNIKER'S originally de-
scribed Paraschwagerina kansasensis was reported
from the Neva limestone at Hooser, Cowley County,
Kans., and from the Wolfcamp formation in Brew-
ster County, Tex. The holotype specimen was
designated as the specimen from Kansas illustrated
by figure 1 on their plate 5. If the stated magnifica-
tions are correct, all their original specimens may
not be conspecific. DUNBAR & SKINNER later identi-
fied this form from the Neva limestone of Oklahoma
and from the basal Wolfcamp formation of the
Glass Mountains of Texas. Specimens among my
material here included in the species were obtained
from the Neva limestone of Kansas ( K-18, K-218,
K-219), Neva of Oklahoma ( 0-25 ), and question-
ably from lower Wolfcampian rocks in the Swiss-
helm Mountains of Arizona. It is associated
with abundant specimens of Dunbarinella obesa
( BEEBE ), D. tumida (SKINNER), D. koschmanni
( SKINNER ), and Schwagerina longissimoidea
( BEEDE ) in the Neva of Oklahoma and Kansas, and
with Pseudo fusulina loringi, n. sp., and Ozawai-
nella? inflata, n. sp., in Arizona.

Pseudoschwagerina needhami THOMPSON,
new species

Plate 47, figures 7-8, 11-17

The shell of Pseudoschwagerina needhami is of
medium size and inflated fusiform, with straight
axis of coiling, sharply pointed poles, and broadly
convex lateral slopes. Mature specimens contain
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six to seven volutions and are 5.3 to 6.9 mm. long
and 2.1 to 3.0 mm. wide. The form ratio of mature
specimens is 2.8 to 2.0, averaging 2.3 for six speci-
mens. The first volution is ellipsoidal, but beyond
the second volution the poles become pointed and
the shell remains rather slender through the fifth
volution. Beyond this volution the chambers are
high and the shell is more robust. Average form
ratios of the first to seventh volution in six speci-
mens are 1.6, 1.9, 2.3, 2.6, 2.6, 2.4, and 2.1, respec-
tively.

The proloculus is minute with outside diameter
of 115 to 165 microns, averaging 140 microns in six
specimens. The shell expands slowly during the
first four volutions, but beyond this the chambers
increase in height rapidly. Average height of
chambers in the first to seventh volution in six
specimens is 50, 75, 120, 180, 320, 411, and 444
microns, respectively. The height of a given cham-
ber is about the same from the tunnel to the poles.

The spirotheca is thin in the first volution, meas-
uring 10 to 17 microns. However, it increases in
thickness gradually, being 78 to 102 microns in the
sixth volution. Average thickness of the spirotheca
in the first to seventh volution in six specimens is
15, 26, 42, 66, 76, 87, and 85 microns, respectively.
Although the spirotheca contains coarse alveoli, its
detailed structure cannot be determined in many
of my specimens.

The septa are thin and contain abundant septal
pores. They are closely spaced in the inner three
or four volutions but more widely spaced in outer
ones. However, the length of chambers in outer
volutions is not so great in comparison to shell size
as that of most forms referred to this genus. Septal
fluting is well defined in the polar areas and extends
to the tops of chambers of outermost volutions.
However, in tunnel areas the fluting is confined
mainly to the lower parts of chambers. The septal
counts of the first to fifth volution of the illustrated
sagittal section are 13, 19, 23, 28, and 26, respec-
tively.

The tunnel is narrow in the inner four volutions,
increasing in width rapidly beyond the fifth volu-
tion. Average tunnel angles in the first to seventh
volution of four specimens are 16, 19, 22, 22, 34, 50,
and 42 degrees, respectively. The chomata are
broad and high in the inner four volutions, and
they are narrow and low in the fifth, sixth, and
seventh volutions.

Measurements  of this species are given in
Table 10.

Remarks.-Pseudoschwagerina needhami can be
distinguished from P. morsei NEEDHAM (PI. 48, fig.
2, 8, //; Pl. 49, fig. 6-9; Pl. 50, fig. 3-4) by its smaller
shell, more nearly uniformly expanding shell, and
larger chomata.

Pseudoschwagerina needhami can be distin-
guished from P. rhodesi, n. sp., by its more nearly
uniformly expanding shell, more massive chomata,
and thicker spirotheca.

Pseudoschwagerina needhami resembles P.beedei
DUNBAR & SKINNER ( Pl. 50, fig. 5) in general shell
size but can be distinguished from that form by its
more massive chomata, more slowly expanding
shell, and more elongate shell.

Occurrence. - Pseudoschwagerina needhami is
abundant in bed 4, sec. 32, measured on the cliffs
and western slope of the San Andres Mountains to
the west of the spring in Ash Canyon, N. Mex. It
is less common in bed 3 of the same section.

Pseudoschwagerina rhodesi THOMPSON,
new species

Plate 50, figures 1-2; Plate 51, figures 9-11;
Plate 52, figures 1-6

The shell of Pseudoschwagerina rhodesi is small,
inflated fusiform in shape, with almost straight axis
of coiling, bluntly pointed poles, and uniformly
convex lateral slopes. Mature specimens contain
five and a half to six volutions and are 4.3 to 6.2
mm. long and 2.3 to 3.2 mm. wide, giving form
ratios of 1.6 to 2.1 and averaging 1.8 for four speci-
mens. The average form ratios of the first to the
sixth volution of four specimens are 1.4, 1.8, 2.0,
2.3, 2.0, and 2.0, respectively. As shown by the
ratios, the polar extension of the shell is greatest in
the fifth volution, and form ratios gradually in-
crease to that point. Beyond the fifth volution, the
rapid increase in expansion of the shell decreases
value of the form ratio. The first two to three volu-
tions are elliptical in cross section. The poles of
the fourth to fifth volutions are sharply pointed, but
those of mature specimens are bluntly pointed.

The proloculus is minute with outside diameter
of 90 to 180 microns, averaging 110 microns in five
specimens. The shell expands slowly and gradu-
ally during the first three volutions and rapidly be-
yond the third volution. Outer volutions are highly
inflated. The change from low to high chambers
takes place through about one complete volution.
Average height of chambers in the first to sixth
volution in seven specimens is 38, 69, 109, 240, 554,
and 632 microns, respectively.

The spirotheca is thin throughout the shell, and
the alveoli can be seen clearly only in the outer
three volutions. Average thickness of the spiro-
theca of the first to sixth volution in seven speci-
mens is 11, 20, 36, 46, 48, and 77 microns, respec-
tively. In many specimens it is slightly thinner in
the fifth volution than in the fourth but thickens
rapidly during the sixth volution.

The septa are broadly fluted or irregular through-
out their height and length in the outer two to
three volutions but are almost plane in the inner
three volutions. In outer volutions the fluting is
only slightly more intense in the polar regions than
in the central part of the shell. Septal pores are
numerous and relatively coarse. Average septal
counts of the first to fifth volution in three speci-
mens are 10, 14, 16, 16, and 17, respectively.
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Chomata are distinct in the inner five volutions
of specimens with six volutions. They are broad
in the inner three or four volutions but low and
narrow in the fifth volution. The tunnel is low
throughout the inner five volutions of mature speci-
mens, becoming broad in the fourth and fifth volu-
tions. Average tunnel angles in the first to fifth
volution in five specimens are 10, 15, 23, 32, 63,
and 60 degrees, respectively.

Measurements  of this species are given in
Table 10.

Remarks.-Pseudoschwagerina rhodesi is among
the smallest forms of the genus. The only one that
approaches its small size is P. beedei DUNBAR &
SKINNER, from the basal beds of the Hueco lime-
stone in western Texas, and P. needhami, n. sp.,
from the Hueco limestone in Ash Canyon. How-
ever, the general shape of the shell of P. beedei is
different, its spirotheca thicker in corresponding
volutions, and its septal counts different.

The shell of Pseudoschwagerina needhami is
more tightly coiled than that of P. rhodesi, and its
chomata are more massive.

Occurrence. - Pseudoschwagerina rhodesi is
abundant in bed 87 of sec. 37, measured on the
north side of Rhodes Canyon, N. Mex.

Pseudoschwagerina texana DUNBAR & SKINNER

Plate 47, figures 1-6, 9-10; Plate 48, figures 1, 3-7, 9-10;
Plate 49, figures 1-5; Plate 50, figures 8-9

Schwagerina fusuhnoides BEEDE & KNIKER [part], 1924, Tex.
Univ. Bull. 2433, p. 19-23, pl. 1, fig. 4; pl. 7, 4. 1-3
[not pl. 3, fig. 1-4, 8];  , DuismArt & CONDRA [parti,
1928, Nebr. Geol, Survey Bull. 2, 2nd ser., p. 121-123,
pl. 14, fig. 2-5 [ ( ?) not pl. 14, fig. 1];  , WHITE
[part], 1932, Tex. Univ. Bull. 3211, p. 81-82, pl. 8, fig.
1-12.

Pseudoschwagerina fusulinoides, NEEDHAM [part], 1937,
N. Mex. School Mines Bull. 14, p. 51-53, pl. 8, fig. 11;
pl. 9, fig. 1-4.

Pseudoschwagerina texana DUNBAR & SKINNER, 1937, Tex.
Univ. Bull. 3701, p. 662-665, pl. 52, fig. 1-8; pl. 53, fig. 9.

The following description of Pseudoschwagerina
texana is based on specimens from the Gouldbusk
limestone of north-central Texas and Florence lime-
stone of Kansas. DUNBAR & SKINNER identified it
from the same stratigraphie units and general locali-
ties but did not illustrate specimens from north-
central Texas or Kansas.

The shell is highly elongate fusiform, with slightly
irregular to straight axis of coiling, slightly concave
to convex lateral slopes, and bluntly pointed to
rounded polar ends. Specimens of six to nine and
a half volutions are 7.5 to 14.0 mm. long and 3.0 to
4.6 mm. wide, giving form ratios of 2.5 to 3.2. One
specimen of nine and a half volutions measures 14.0
mm. long and 4.6 mm. wide, giving a form ratio of
3.0. The average form ratio of the Gouldbusk
specimens is slightly less than this. Form ratios of
the first to ninth volution of one large specimen
are 1.6, 2.1, 2.1, 2.9, 3.1, 3.2, 3.3, 3.0, and 3.0, re-

spectively. Average form ratios of the first to the
seventh volution of six specimens from the Gould-
busk are 1.5, 1.9, 2.1, 2.6, 2.7, 2.9, and 3.0, respec-
tively.

The proloculus has considerable variation in di-
ameter among different specimens, measuring 142
to 246 microns and averaging about 180 microns for
14 specimens. Specimens from the Florence lime-
stone seem to have slightly smaller proloculi. Aver-
age height of chambers near the tunnel in the first
to eighth volution in eight specimens from the
Gouldbusk is 65, 113, 166, 252, 371, 414, 432, and
450 microns, respectively. Average height of cham-
bers in the first to seventh volution of six specimens
from the Florence is 54, 90, 132, 204, 405, 487, and
437 microns, respectively.

The spirotheca is moderately thick. It gradually
increases throughout most shells, except that in
some specimens it decreases in thickness slightly in
the fifth volution and again in the seventh or eighth
volution. Average thickness of the spirotheca in
the first to eighth volution of eight specimens from
the Gouldbusk is 18, 27, 40, 57, 84, 105, 112, and
126 microns, respectively. The keriotheca is rather
coarsely alveolar. The proloculus wall is about 27
microns thick.

The septa are closely spaced throughout the shell
and are fluted especially in their lower margins
throughout their length. Closed chamberlets ex-
tend to above the tunnel in all volutions. Two sets
of salients of the fluting are intersected in outer
volutions of some axial sections. The septal counts
of the first to the eighth volution of a typical
sagittal section from the Gouldbusk are 10, 20, 24,
26, 39, 37, 36, and 40, respectively. Average septal
counts of the first to seventh volution in three speci-
mens from the Florence are 8, 16, 19, 23, 24, 29,
and 23, respectively.

The tunnel path is about straight throughout the
shell. It is narrow in the inner tightly coiled parts
of the shell but becomes very wide in the outer
more inflated volutions. Average tunnel angles of
the third to eighth volution in six specimens from
the Gouldbusk are 23, 27, 34, 37, 40, and 54 degrees,
respectively. One specimen has an angle of 68 de-
grees in the sixth volution. Chomata occur through-
out the shell, except for the last few chambers. In
the inner volutions they are very massive and
spread laterally onto the septa for considerable dis-
tances toward the poles, but in outer volutions they
occur as irregular deposits on the sides of the septa.

Measurements of this species are given in
Table 10.

Remarks. -Pseudoschwagerina texana is one of
the most highly elongate forms of the genus in
America. Its septa are more highly and narrowly
fluted than are those of most forms of the genus,
including P. tiddeni (BEEDE & KNIKER ), P. robusta
( MEEK ), P. arta THOMPSON & HAllARD, P. roeseleri
THOMPSON & HAllARD, and P. morsei NEEDHAM. Its
shell expands more slowly and uniformly than that
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of any of those mentioned above, its spirotheca is
thicker, and its chambers are shorter in the inflated
part of the shell.

Pseudoschwagerina texana resembles P. beedei
DUNBAR & SKINNER and P. uber THomPsoN & HAZ

ZARD in rate of expansion of its shell and spirothecal
thickness. It differs from the latter form by its
longer shell, more intensely fluted septa, and larger
shell at maturity. It differs from P. beedei espe-
cially in its more elongate, larger shell and more
intensely fluted septa.

Occurrence.-Pseudoschwagerina texana is very
widespread in Wolf campian rocks of the mid-
continent region, Texas, and New Mexico, having
been recognized by NEEDHAM and by DUNBAR &

SKINNER in the lower part of the Hueco limestone
in the Hueco Mountains, the Wolfcamp formation
of the Glass Mountains, and in the Hueco of the
Sierra Diablo. The above description is based on
abundant specimens from the Gouldbusk limestone
of north-central Texas ( T-129, T-197) and from the
Florence limestone of Kansas ( K-92 ).

Pseudoschwagerina convexa THOMPSON,

new species
Plate 44, figures 1-4; Plate 51, figures 1 -8

The shell of Pseudoschwagerina convexa is large,
with extended bluntly pointed to rounded poles,
inflated center, and almost straight axis of coiling.
It has sharply pointed poles in the inner three volu-
tions, but from the fourth volution outward the
poles become slightly extended and bluntly pointed
to rounded. In the fourth and fifth volutions of
some specimens the lateral slopes are slightly con-
cave. Mature specimens contain six to seven volu-
tions and are 9.4 to 10.6 mm. long and 4.3 to 5.0
mm. wide. The holotype specimen is composed of
seven volutions and is 9.6 mm. long and 4.8 mm.
wide. The average form ratio of three mature
specimens is 2.1. The form ratio of the holotype
is 2.0. The average form ratios of the first to sixth
volution in four specimens are 1.4, 1.7, 2.0, 2.1, 2.1,
and 2.0, respectively. As these figures indicate, the
form ratio increases about uniformly for the first
three to four volutions but increases only slightly,
if at all, in the outer three volutions.

The proloculus is large, with outside diameter of
380 to 440 microns, averaging 405 microns for five
specimens. Its thickness in five specimens ranges
from 26 to 41 microns, averaging 34 microns. The
expansion of the shell is about uniform during the
first three volutions, during the fourth volution the
height of the chambers increases rapidly, and from
there to maturity the chambers decrease in height
slowly. The outermost volution of mature speci-
mens is relatively tightly coiled. The height of the
first to seventh volution in five specimens averages
116, 188, 244, 404, 564, 533, and 480 microns, re-
spectively. The height of the first to seventh volu-

tion in the holotype is 100, 160, 240, 260, 600, 580,
and 480 microns, respectively.

The spirotheca is relatively thick for the genus,
but it changes in thickness with growth of the in-
dividual approximately in the same manner as in
the genotype and other congeneric species. The
thickness of the spirotheca in the first to seventh
volution in five specimens averages 27, 38, 54, 75,
97, 105, and 103 microns, respectively. The spiro-
theca of the first to seventh volution of the holo-
type measures 23, 32, 54, 68, 86, 104, and 90 microns,
respectively. Thus, the spirotheca increases in
thickness slowly with growth of the individual for
the first four volutions, beyond which it increases
in thickness rapidly but decreases in the outermost
volution of mature specimens. The alveoli of the
keriotheca are coarse but are poorly preserved in
many parts of the holotype and in the paratypes.
The proloculus wall is thick, averaging about 34
microns in five specimens.

The septa are closely spaced in the inner four to
five volutions, more widely spaced in the following
two volutions, and slightly more closely spaced in
the last volution. They are narrowly and highly
fluted throughout the length of the shell. The folds
of the septa are not uniform vertically, however,
for axial sections may intersect the same fold at
two points. The septa are thick in the area of thp
tunnel and are thin in the polar region. Septal
counts of the first to fifth volution of the figured
sagittal section are 12, 21, 23, 25, and 24, respec-
tively.

The tunnel is broad and relatively high in the
second and third before the last volution. Chomata
are broad and high in the inner four volutions but
low and discontinuous in outer volutions. The ab-
sence of distinct chomata makes it difficult to meas-
ure accurately the tunnel angle in the outer volu-
tions, and measurements given in Table 10 for
angles of these volutions are only close approxi-
mations. The average tunnel angles of the first to
sixth volution of four specimens are about 12, 11,
15, 23, 32, and 29 degrees, respectively.

Measurements of this species are given in
Table 10.

Remarks.-Pseudoschwagerina convexa does not
resemble closely the type species of Pseudoschwag-
erina, P. uddeni (BEEvE & KNIKER ) (Pl. 50, fig. 6;
see also PI. 43, fig. 11-15), but is more closely like
that species than the type species of any other
genus. In generic features, it resembles P. uddeni
in having highly inflated outer volutions that con-
trast with tightly coiled inner volutions, widely
spaced septa in outer volutions, general nature of
the septal fluting, and manner of thickening of the
spirotheca with growth of the individual. How-
ever, the main points of contrast, from a generic
point of view, between this form and P. uddeni
are its more gradually expanding shell, more highly
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fusiform shape, tighter coiling of outer volutions,
and more pronounced septal fluting.

Pseudoschwagerina m ont an ensis FRENZEL &
MUNDORF from Wolfcampian rocks of Montana and
P. uber THOMPSON & HAllARD from the "Birdspring
formation" of southern California are similar in
some respects to P. convexa, and these forms also
differ from the genotype of Pseudoschwagerina in
many of the same features. P. convexa differs from
P. montanensis most distinctly in its thicker spiro-
theca and more massive chomata in the inner three
to four volutions and in its shorter and inflated
outer volutions. P. convexa differs from P. uber in
its more loosely coiled outer volutions, shorter and
more inflated shell, narrower tunnel, and consider-
ably larger proloculus. These three forms of
Pseudoschwagerina have many similar features and
are all considered to be closely related biologically.
However, they seem not to be exactly the same in
age.

Occurrence. — Pseudoschwagerina convexa is
abundant in the upper Hueco limestone in the
Hueco Mountains of Texas on the small mesa about
2.4 miles north of Highway 180 at the head of
Powwow Canyon ( T-234 ) and on the top of Deer
Mountain about a mile to the east of this mesa
( T-235 ). It is associated with P. gerontica DUNBAR
& SKINNER, Pseudo fusulina nelsoni nelsoni DUNBAR
& SKINNER, P. nelsoni opima, n. subsp., and Schwag-
erina diversiformis DUNBAR & SKINNER.

PSeUdOSChWagerina gerontica DUNBAR & SKINNER

Plate 50, figure 7; Plate 52, figures 7-10

Pseudoschtvagerina gerontica DUNBAR & SKINNER, 1937, Tex.
Univ. Bull. 3701, p. 660-662, pl. 51 fig. 1-6. ( Holotype
here designated as the specimen illustrated by DUNBAR
& SKINNER as pl. 51, fig. 6.)

Pseudoschwagerina gerontica was described
originally from east of Montoya, Tex., on the
western flanks of the Franklin Mountains. I have
obtained numerous specimens of it from the upper
part of the Hueco limestone above the Deer Moun-
tain shale member about 2.4 miles north of Hueco
Inn at the head of Powwow Canyon.

The shell of Pseudoschwagerina gerontica is large
and highly inflated fusiform, with broadly pointed
to narrowly rounded poles and convex lateral slopes.
The last one or two volutions of mature specimens
have extended polar ends, resulting in deeply con-
cave lateral slopes. Mature specimens of six to six
and a half volutions attain a length of 12.0 to 13.6
mm. and a width of 6.4 to 8.4 mm. The inner three
volutions are relatively tightly coiled with sharply
pointed poles, but beyond the third volution the
shell expands very rapidly and the poles become
more rounded. The outer one to three volutions of
mature specimens become more tightly coiled. The
fourth to fifth volutions have perhaps the most

highly expanded chambers of any fusulinid. The
form ratios of specimens of six volutions are 1.3 to
2.0, averaging 1.7. Average ratios of the first to
fifth volution in four specimens are 1.5, 1.8, 2.3, 1.8,
and 1.6, respectively.

The proloculus is large, with outside diameter of
380 to 480 microns, averaging 430 microns for five
specimens. The average height of chambers in the
first to seventh volution in five specimens is 132, 208,
280, 1,120, 1,188, 628, and 540 microns, respectively.

The spirotheca is relatively thin in the inner four
to five volutions, but it becomes thick in the outer
one to two volutions. Average thickness of the
spirotheca in the first to seventh volution in five
specimens is 32, 48, 56, 43, 86, 125, and 113 microns,
respectively.

The septa are closely spaced in the inner three to
four volutions, become more widely spaced in the
following two volutions, and are more closely
spaced in the ultimate volution. The septal counts
of the first to seventh volution of the figured sagittal
section are 16, 23, 28, 30, 24, 25, and 45, respec-
tively. The septa are narrowly and highly fluted
in the inner three volutions, closely fluted only in
the lower fourth of the septa in the fourth and fifth
volutions, and relatively highly, narrowly fluted in
the sixth to seventh volutions. It should be pointed
out that none of the specimens obtained from the
Hueco limestone shows the intense septal fluting
that is exhibited by one of the sections illustrated
by DUNBAR & SKINNER as figure 6 on their plate 51
from the Franklin Mountains.

The tunnel is low and broad in the outer volu-
tion, but it is narrow in the innermost volution. The
chomata are narrow in the inner three volutions
and discontinuous in outer volutions. The tunnel
angles of the first to third volution in three speci-
mens average 17, 20, and 34, degrees, respectively.
However, the tunnel angle could not be measured
in the outer volutions, because of the wide spacing
of the septa and lack of distinct chomata.

Measurements of this species are given in
Table 10.

Remarks. — Pseudoschwagerina gerontica is the
largest known species of the genus and is con-
sidered to be stratigraphically among the youngest
American representatives of the genus. The enor-
mous size of its shell and marked septal fluting in
outer volutions of mature specimens seems to indi-
cate that it is biologically advanced.

The size alone serves to distinguish Pseudo-
schwa germa gerontica from most other species of
the genus. It can be distinguished from somewhat
closely similar species by the large, tightly coiled
early portion of the shell, exceptionally high cham-
bers in the fourth and fifth volutions, and narrowly,
highly fluted septa of the last one to two volutions
of mature specimens.
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Occurrence. - Pseudoschwagerina gerontica is
common in the upper Hueco limestone above the
Deer Mountain shale member on the mesa 2.4 miles
by the ranch road north of Highway 180 at the head
of Powwow Canyon ( T-234 ) and in the upper
Hueco on the top of Deer Mountain about a mile
east of this mesa ( T-235 ). It is associated at both
localities with scarce Schwagerina diversiformis

DUNBAR & SKINNER, Common Pseudoschwagerina
convexa, n. sp., and common Pseudofusulina nel-
soni nelsoni (DuNBAR &  SKINNER), and P. nelsoni
opima, n. subsp. The holotype and paratype speci-
mens were obtained from the western side of the
Franklin Mountains at a point southeast of White
Spur and southeast of Vinton, Tex.
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EXPLANATION OF PLATE 1

REICHELINA, DUNBARULA, PARAMILLERELLA, AND MILLERELLA
FIGURE	 PAGE

REICHELINA ERK, 1941 	  7
1-3—Reichelina cribroseptata ERK, 1941 (genotype). 1, Axial section of the holotype; 2, sagittal section of a para-

type; 3, tangential section of a paratype; all x 70. Middle Permian, Turkey (after ERK, 1941).

DUNBARULA Oily, 1948. (See also Plate 3.)  	 7
4-6—Dunbarula mathieui Cray, 1948 (genotype). 4, Axial section of a topotype which shows diagonal rows of

septal pores at lower left, lower right, and upper center, x 40; 5, sagittal section of a topotype, X 40; 6,
sagittal section of a paratype, X 150. Permian limestone, southern Tunisia (6 after CLAY, 1948).

PARAMILLERELLA THOMPSON, 1951 	  6
7—Paramillerella advena (TuomPsoN), 1944 (genotype). Axial section of the holotype, X 100. Lower Pennsyl-

vanian (Morrowan), Brentwood limestone, Arkansas.
8—Paramillerella circuli (TuompsoN), 1945. Axial section of the holotype, X 100. Lower Pennsylvanian (Mor-

rowan ), Belden formation, Utah.

MILLERELLA THOMPSON, 1942 	  7
9-11—Millerella marblensis THOMPSON, 1942 (genotype). 9, Axial section of the holotype, X 100; 10-11, sagittal

sections, the first of which shows late uncoiling of the shell, both x 100. Middle Pennsylvanian (Derryan);
9 from the Marble Falls limestone, Texas (T-4); 10-11 from base of the Big Saline limestone, Texas (T-
217).
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EXPLANATION OF PLATE 2

MINOJAPANELLA, PSEUDOFUSULINELLA, AND AKIYOSHIELLA
PAGE

MINOJAPANELLA FtipmoTo ICANumA, 1953  8
1-5—Minojapanella elongate FujimoTo & KANUMA, 1953 ( genotype). 1, Axial section of a topotype, X 40; 2, axial

section of the holotype, X 30; 3, sagittal section of an immature paratype, X 150; 4, sagittal section of a
topotype, x 40; 5, tangential section of a paratype, 150. Upper Carboniferous, Chichibu Series, Mino-
mountainland, Japan (2-3, 5 after Fujimozo St KA NUMA, 1953).

PSEUDOFUSULINELLA THOMPSON, 1951. (See also Plate 7.)   8
6-9—Pseudoftaulinella occidentalis (TRompsori & WHEELER), 1946 (genotype). 6-7, Sagittal sections of para-

types; 8, tangential section of a paratype; 9, axial section of the holotype; all x 20. Permian, lower Mc-
Cloud limestone, California (Ca-775).

AKIYOSHLELLA TORIYAMA, 1958..   9
10-12—Akiyoshiella ozawai TORIYAMA, 1953 (genotype). 10, Sagittal section of a paratype; 11, tangential section of

a paratype; 12, axial section of the holotype; all X 20. Permian, Akiyoshi limestone, southwestern Japan
(all after TORIYAMA, 1953).

FIGURE
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EXPLANATION OF PLATE 3

PARASCHWAGERINA (ACERVOSCHWAGERINA) AND DUNBARULA
FIGURE	 PAGE

PARASCHWAGERINA (ACERVOSCHWAGERINA) HANZAWA, 1949. (See also Plate 4.) 	  10
1-5—Paraschwagerina (Acervoschtvagerina) endoi HANZAWA, 1949 ( subgenotype ). 1-3, Axial sections of topotypes;

4-5, sagittal sections of topotypes which show the tunnel roof in the third and fourth volutions and irregular
septa in the outer volutions; all X 10. Permian, Gombo limestone, Gombo, Gifu Prefecture, Japan.

DUNBARULA CRAY, 1948. ( See also Plate 1.) 	 7
6—Dunbarula rnathieui Cmv, 1948 ( genotype). Enlarged part of an axial section of a topotype showing the dis-

coidal inner three volutions coiled normal to the outer volutions and the diagonal arrangements of abundant
septal pores. Permian limestone, southern Tunisia.



6

UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

PROTOZOA, ARTICLE 5
	

PLATE 3

THOM PSON - American Wolfcampian Fusulinids



UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

PLATE 4
	

PROTOZOA, ARTICLE 5

THOM PSON - American Wolfcampian Fusulinids



AMERICAN WOLFCAMPIAN FUSULINIDS
	

89

EXPLANATION OF PLATE 4

DAIXINA, "PROTRITICITES," TRITICITES (JIGULITES), T. (MONTIPARUS), T. (RAUSERITES),
AND PARASCHWAGERINA (ACERVOSCHWAGERINA)

FIGURE	 PAGE
DAIXINA ROZOVSKAYA, 1949 	  12

1 — c
1—Daixina ruzhencevi ROZOVSKAYA, 1949 (genotype). Axial section of the holotype, X 9. C 	  zone, Ural

3
River, Russia (after ROZOVSKAYA, 1949).

TRITICITES (JIGULITES) ROZOVSKAYA, 1948 	
2—Triticites (Jigulites) jigulensis (RAusEa-CERNoussovA), 1938 (subgenotype). Axial section of the holotype,

X 15. Otuazhnoie, horizon 13, Lower Permian, Samara Bend, Russia (after RAUSER-CERNOUSSOVA, 1938).

"PROTRITICITES" PUTRJA   11

3-4—Fusu/ina obsoleta SCHELLWIEN, 1908. 3, Axial section of a form referred to this genus by ROZOVSKAYA ( 1950);
4, sagittal section of same. Upper Carboniferous, Donetz Basin, Russia (after SCHELLWIEN, 1908).

TRITICITES (MONTIPARUS) ROZOVSKAYA, 1948 	  11
5-6—Triticites (Montiparus) montiparus ( EHRENBERG ), 1854, emend. MOLLER, 1878 (subgenotype). 5, Sagittal

section; 6, axial section; both X 15. Upper Carboniferous, Welikowo, Wladimir, Russia (after MOLLER,
1878).

TRITICITES (RAUSERITES) ROZOVSKAYA, 1950   11
7—Triticites (Rauserites) stuckenbergi (RAUSER-CEANOUSSOV A), 1938 (subgenotype). Axial section of the holo-

type, x 15. Shiriaievo, Upper Carboniferous, horizon lj , Samara Bend, Russia (after RAUSER-CERNOUSSOVA,

1938).

PARASCHWAGERINA (ACERVOSCHWAGERINA) HANZAWA, 1949. (See also Plate 3.) 	  10
8-11—Paraschwagerina (Acervoschwagerina) endoi HANZAWA, 1949 ( subgenotype). 8, Sagittal section of a topo-

type showing the rooflike wall over the tunnel; 9, tangential section of a topotype showing the discontinuous
chamberlets; 10, axial section of a young topotype; 11, axial section of a larger topotype; all x 10. Permian,
Gombo limestone, Combo, Gifu Prefecture, Japan.

11
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EXPLANATION OF PLATE 5

OZAWAINELLA?, NANKINELLA, AND SCHUBERTELLA
FIGURE	 PAGE

1-9-Ozawainella? inflate THOMPSON, n. sp. 	  31
1-3, 6, Axial sections of paratypes; 4, 5, 8, tangential sections; 7, sagittal section of a paratype; 9, axial
section of the holotype; 4-6 are x 100, and all others are X 50. Figures 1, 2, 6, 7, and 9 are of specimens
2, 3, 1, 5, and 4, respectively. 1-3 are from the Waldrip No. 1 limestone ( T-180); 4 is from the Waldrip
No. 1 limestone (T-181); 5 and 6 are from bed 19 of the north extension of the section measured by
LORING in the Swisshelm Mountains, Arizona; and 7-9 are from the Waldrip No. 1 limestone (T-183).

10-Nankinella sp. Tangential section, X 50. Nevada, L-H1B 	  32
11-42-Schubertella kingi DUNBAR & SKINNER, 1937. (See also Plate 7.)  

11-14, 21-22, 26, Sagittal sections; 15-20, 23-25, 27, 30-42, axial sections; 28-29, tangential sections; 19 is
about X 100, and all others are x 50. Figures 12, 15 (and 19), and 23 are of specimens 2, 1, and 4,
respectively (T-154); 20 and 33 are of specimens 5 and 11, respectively (T-99); and 21, 27, 35, and 41
are of specimens 1, 2, 7, and 6, respectively (K-222). Specimens of 11, 13, 17, 24, 25, 31, 36, and 39 are
from the type section of the Waldrip No. 1 limestone of Texas ( T-181); 12, 15 (and 19), and 23 are from
the Waldrip No. 1 limestone one mile southwest of Rockwood ( T- 154 ); 14, 22, 32, 34, and 37 are from
the Waldrip No. 1 limestone east of Waldrip ( T - 183 ); 16 is from about 30 feet below the type section of
the Waldrip No. 1 limestone (T-167); 18, 21, 27, 28, 30, 35, and 41 are from the top of the Cottonwood
limestone, southern Kansas (K-222); 20 and 33 are from the Coleman Junction limestone (T-99); 26, 40,
and 42 are from the top of Cottonwood limestone of central Kansas (K-109); 29 is from the base of the
Cottonwood limestone of central Kansas (K-111); and 38 is from the Coleman Junction limestone ( T-153).

33
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EXPLANATION OF PLATE 6

BOULTONIA AND OKETAELLA
FIGURE	 PACE

1-3-Boultonia heezeni THOMPSON & HANSEN, n. sp 	  32
1, Tangential section of a paratype; 2, parallel section of a paratype; 3, axial section of the holo-
type; all x 40. 1 and 2 are from Fusulina Peak, and 3 is from Coll. L-H3H, Nevada.

4-11-Oketaella fryei THOMPSON, 1951 ( genotype) 	  35
4-5, 7-8, Axial sections of paratypes; 6, axial section of the holotype; 9-10, sagittal sections of para-
types; 11, parallel section of a paratype; all X 50. Figures 4-8 are of specimens 5, 6, 2, 3, and 4,
respectively. Oketo shale, Kansas (K-113).

12-13, 15-17-Oketaella cheneyi THOMPSON, n. sp. 	  37
12, Axial section of the holotype; 13, 15-16, axial sections of paratypes; 17, sagittal section of para-
type; all x 50. Figures 12-13, 15-17 are of specimens 1, 3, 6, 2, and 7, respectively. Coleman
Junction limestone, Texas ( T-123).

19-24-Oketaella waldripensis THOMPSON, n. sp 	  35
19, 23-24, Axial sections of paratypes; 20, axial section of the holotype; 21-22, sagittal sections of
paratypes; all x 50. Figures 19-24 are of specimens 2, 7, 6, 5, 4, and 3, respectively. 19-23 are
from about 30 feet below Waldrip No. 1 limestone 2.9 miles southwest of Rockwood ( T-174) and
24 is from the same horizon about 2.4 miles southwest of Rockwood, Texas ( T-167).

14, 18, 25-33-Oketaella campensis THOMPSON, n. sp. 	  36
14, 25, 27-28, 31-33, Axial sections of paratypes; 18, 26, 29, sagittal sections of paratypes; 30,
axial section of the holotype; 14, 18, x 40; all others, X 50. Figures 26, 28-33 are of speci-
mens 6, 3, 7, 2, 4, 1, and 5, respectively. The specimen of figure 18 is from the Camp Creek
shale ( T-150 ), 25 is from the Camp Creek ( T-120), and all others are from the Camp Colorado
shale (T-138).
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EXPLANATION OF PLATE 7

PSEUDOFUSULINELLA, SCHUBERTELLA AND DUNBARINELLA
FIGURE	 PAGE

1-10—Pseudofusulinella utahensis THOMPSON & BISSELL, n. sp 	  34
1, Axial section of the holotype; 2, 9, oblique sections of paratypes; 4, tangential section of a paratype;
6-7, axial sections of paratypes; 3, 5, 8, 10, oblique and tangential sections of specimens referred to this
form; all X 20. All are from the Oquirrh formation, Utah. Figures 1-2, 4, 6, 7, and 9, are of specimens
from Collection U-112; 3 is of a specimen from Collection U-15; 5 is of a specimen from Collection U-206;
and 8 and 10 are from Collection U-203.

11-13—Schubertella kingi DuNBAR & SKINNER, 1937. ( See also Plate 5.) 	  33
11, Tangential section; 12, axial section; 13, oblique sagittal section; 11-12, X 100; 13, x 50. Oquirrh for-
mation, Utah ( U-203).

14-17—Dunbarinella hughesensis THOMPSON, n. sp. ( See also Plate 19.) 	  48
14, Oblique section; 15-17, axial sections; all x 10. Oquirrh formation, Utah ( U-112).
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EXPLANATION OF PLATE 8

TRITICITES
FIGURE	 PAGE
1-10, (?)23-26-Triticites directus THOMPSON, n. sp. 	  38

1, 3, 5-7, 10, Axial sections of paratypes; 2, axial section of the holotype; 4, tangential section of
a paratype; 8-9, sagittal sections of paratypes; 23, 25, sagittal sections referred with question to
this form; 24, 26, axial sections referred with question to this form; all X 10. Figures 1, 2, 3, 5,
9, and 10 are of specimens 3, 2, 1, 4, 6, and 5, respectively, from the Waldrip No. 3 limestone near
Obregon Switch ( T-133 ). Specimens of figures 4 and 5 are from the Waldrip No. 3 limestone
near Obregon Switch ( T-133); 6 and 7 are from the type section of the Waldrip No. 3 limestone
( T-135 ); 23 and 24 are from the Waldrip No. 1 limestone ( T-154), and 25 and 26 are from the
?Waldrip No. 1 near Santa Anna ( T-189).

11-22-T riticites confertus THOMPSON, n. sp. 	  38
11-13, 15-17, 22, Axial sections; 14, axial section of the holotype; 18-21, sagittal sections; all X 10.
Figures 13, 15, 17, 18, and 20 are of specimens 4, 5, 3, 8, and 9, respectively, from the Waldrip
No. 2 limestone ( T-166 ). Figures 11-20 are of specimens from the Waldrip No. 2 limestone
( T-166 ), and 21 and 22 are of specimens from the Five Point limestone of Kansas (K-54).
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EXPLANATION OF PLATE 9

TRITICITES
FIGURE	 PAGE

1-9-Triticites pointensis THOMPSON, n. sp. 	  37
I, Axial section of the holotype; 2-6, axial sections of paratypes; 7-8, tangential sections of paratypes; 9,
sagittal section of a paratype; all x 10. Figures 1-6 and 9 are of specimens 7, 4, 2, 6, 3, 1, and 5, respec-
tively. Five Point limestone (K-80).

10-21-Triticites rockensis THOMPSON, n. sp. 	  44
10, Sagittal section of a specimen with an abnormally large proloculus; 11-15, sagittal sections of para-
types; 16, axial section of the holotype; 17, 19-21, axial sections of paratypes; 18, axial section of an abnor-
mally elongate specimen; all X 10. Figures 11, 13-17, and 19-21 are of specimens 12, 6, 8, 11, 3, 14, 4,
2, and 1, respectively. Glenrock limestone (K-248).

22-26-Triticites creekensis THOMPSON, n. sp. (See also Plate 10.) 	  42
22-23, 25, Axial sections; 24, 26, sagittal sections; all x 10. Figures 23, 25, and 26 are of specimens from
the Camp Creek shale 20 feet below the Stocicwether limestone ( T-150), and 22 and 24 are of specimens
from bed 133 of sec. 1, New Mexico.
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EXPLANATION OF PLATE 10

TRITICITES
FIGURE	 PAGE

I-13—Triticites creekensis THOMPSON, n. sp. (See also Plate 9.) 	  42
1, Axial section of the holotype; 2-7, 9, 12, axial sections; 8, 10-11, sagittal sections; 13, tangential section;
all X 10. Figures 1, 4, and 7-11 are of specimens 2, 5, 6, 11, 1, 8, and 10, respectively ( T-150). Figures
1, 4, and 7-13 are of specimens from the Camp Creek shale 20 feet below the Stockwether limestone
(T-150), 3 and 5 are from the Bursum limestone in the south part of the Los Pinos Mountains, New Mexico,
and 6 is from the Bursum in the Oscura Mountains (bed 49, sec. 8).

I4-17—Triticites cellamagnm THOMPSON & BISSELL ( ? ), n. sp. 	  43
14, Sagittal section; 15-17, axial sections; all x 10. All are from immediately below the Powwow con-
glomerate in the Hueco Mountains, Texas (bed 19, sec. 18).
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EXPLANATION OF PLATE 11

TRITICITES AND SCHWAGERINA
FIGURE	 PAGE
1-12-Triticites cellamagnus THOMPSON & BISSELL, n. sp. (See also Plate 10.) 	  43

1-7, Axial sections; 8-11, sagittal sections; 12, axial section of the holotype; all X 10. Figures 1, 2, 5, 6,
7, 9, and 10 are of specimens 8, 1, 7, 5, 3, 13, and 9, respectively, Oquirrh formation (U-203); figures
3, 4, 8, and 12 are of specimens 3, 1, 2, and 4, respectively, Oquirrh formation (U-202).

13-18-Triticites sp.. 	  29
13, Parallel section; 14, 16, 18, axial sections; 15, sagittal section; 17, tangential section; all X 10. Figures
14-16, and 18 are of specimens 4, 3, 2, and 1, respectively. Oquirrh formation (U-112).

19-20-Schwagerina? sp 	  29
19, Sagittal section; 20, axial section; both X 10. Figures 19 and 20 are of specimens 3 and 2, respectively.
Oquirrh formation (U-203).



UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

PROTOZOA, ARTICLE 5
	

PLATE 11

THOMPSON — American Wolfcampian Fusulinids



UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

PLATE 12
	

PROTOZOA, ARTICLE 5

THOMPSON — American Wolfcampian Fusulinids



AMERICAN WOLFCAMPIAN FUSULINIDS
	

105

EXPLANATION OF PLATE 12

TRITICITES
FIGURE	 PACE
1-11—Triticites meeki (MEILLEn), 1879. (See also Plates 13, 16.) 	  39

1-2, 11, Sagittal sections; 3-10, axial sections; all x 10. Figures 1-2, 4-7, and 11 are of specimens 8, 9, 1, 2,
6, 5, and 7, respectively (K-104). Specimens of 1-7 and 11 are from the Hughes Creek shale at Blue Mount
(K-104); those of 8 and 10 are from the Camp Creek shale (T-134) and the Saddle Creek limestone
(T-120) of Texas, respectively; and that of 9 is from the Hughes Creek shale at Blue Mount (K-105).
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EXPLANATION OF PLATE 13

TRITICITES
FIGURE	 PAGE
1-12—Triticites meeki ( MEILLER), 1879. (See also Plates 12, 16.) 	  39

1, 11-12, Sagittal sections; 2-3, 5-9, axial sections; 4, tangential section; 10, external view of the holotype;
all X 10. Figures 1-3 are specimens from the Camp Creek shale (T-134); 4, 6, and 9 are of specimens from
the Hughes Creek shale at Blue Mount, Kansas (K-105); 5 is of specimen 4 from Blue Mount (K-104);
7 is of specimen 2 from the Americus limestone (K-106); 8, 11, 12 are of specimens 2, 7, and 8, respectively,
from the Hughes Creek shale of southern Kansas (K -224); and 10 is of the holotype specimen from
Juniata, Kansas (U. S. National Museum No. 1029).
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EXPLANATION OF PLATE 14

TRITICITES
FIGURE	 PACE

1-9—Triticites ventricosus (MEEic & HAYDEN ), 1858 	  40
1-4, Axial sections; 5, external view of the holotype; 6-8, sagittal sections; 9, tangential section; all X 10.
Figures 1, 3, and 6 are of specimens 7, 2, and 8, respectively, from the Hughes Creek shale (Foraker lime-
stone) of Oklahoma (0-14) 2, 4, 7, and 8 are of specimens 1, 3, 5, and 6, respectively, from the Hughes
Creek shale at Blue Mount, Kansas (K-103); 5 is of the holotype from Juniata, Kansas (U. S. National
Museum No. 1029); and 9 is of a specimen from Blue Mount (K-103).
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EXPLANATION OF PLATE 15

TRITICITES
FIGURE	 PAGE

1-8—Triticites spp. 	  42
1-2, Sagittal sections; 3-8, axial sections; all x 10. Large specimens possibly including representatives of
T. ventricosus (MEEK & HAYDEN ) and T. inflatus GALLOWAY & RYNIXER. Figure 1 is of a specimen from the
Hughes Creek shale of Kansas (K-159), 2 and 7 are from the Hughes Creek (K-103), 3, 5, and 6 are from
the Camp Creek shale of Texas (T-220), 4 is from the Camp Creek (T-30), and 8 is from the Camp Creek
(T-120).



PROTOZOA, ARTICLE 5 PLATE 15

*.t

.403, itolgozki .00,0

UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

THOMPSON —American Wolfcampian Fusuli nids



UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

PLATE 1.6
	

PROTOZOA, ARTICLE 5

THOMPSON — American Wolfcampian Fusulinids



AMERICAN WOLFCAMPIAN FUSULINIDS
	

113

EXPLANATION OF PLATE 16
TRITICITES AND DUNBARINELLA

PAGE
1-3—Triticites meeki? (WILLER), 1879. (See also Plates 12-13.) 	  39Axial sections, x 10. Naco formation, Bisbee, Arizona.

4-15—Dunbarinella fivensis THOMPSON, n. sp. 	  44
4-7, Sagittal sections of paratypes; 8-10, 12-15, axial sections of paratypes; 11, axial section of the holo-
type; all x 10. Figures 4-5, 7-15 are of specimens 10, 7, 2, 17, 6, 18, 14, 13, 16, 23, and 26, respectively.
Five Point limestone, Kansas (K-216).

16-24—Dunbarinella americana THomPsoN, n. sp. (See also Plate 17.) 	  4516-19, Sagittal sections of paratypes; 20-22, 24, axial sections of paratypes; 23, axial section of the holo-
type; all x 10. Figures 16 and 20-24 are of specimens 14, 10, 3, 2, 6, and 17, respectively (K-106); andfigures 17-19 are of specimens 4, 3, and 5, respectively (K-87). Americus limestone.

25—Dunbarinella eoextenta THomPsoN, n. sp. ( See also Plates 17-18, 33.) 	  46Axial section; X 10. Americus limestone, Kansas (K-87).

FIGURE
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EXPLANATION OF PLATE 17

DUNBARINELLA
FIGURE	 PAGE

1-6—Dunbarinella arnericana THOMPSON, n. sp. (See also Plate 16.) 	  45

1, Tangential section of a paratype; 2-6, axial sections of paratypes; all x 10. Figures 2-4 and 6 are of
specimens 9, 1, 4, and 7, respectively (K-106); and 5 is of specimen 1 (K-87). 1 and 5 are from 2 feet
above the base of the Americus limestone (K-87); and 2-4, and 6 are from the Americus limestone at Blue
Mount, Kansas (K-106).

7-20—Dunbarinella eoextenta THomrsoN, n. sp. (See also Plates 16, 18, 33.) 	  46
7-11, 13, 17, 18, 20, Axial sections; 14-16, axial sections of paratypes; 12, 19, sagittal sections; all X 10.
Figures 8-10 and 12 are of specimens 2, 1, 3, and 4 from the Americus limestone at Blue Mount, Kansas
(K-106); 7 and 11 are of specimens from the Americus in central Kansas (K-87); 13 is of a specimen from
southern Kansas (K-247); 14 and 16 are of specimens from the type section of the Waldrip No. 1 limestone

( T-181 ); 15 is of a specimen from the Waldrip No. 1 limestone south of Rockwood (T-154); and 17-20

are of specimens from the Waldrip No. 1 east of Santa Anna, Texas (T-188).
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EXPLANATION OF PLATE 18

DUNBARINELLA
FIGURE	 PACE

1-16—Dunbarinella eoextenta THOMPSON, n. sp. ( See also Plates 16-17, 33.) 	  46
1-2, 4-7, Axial sections of paratypes; 3, axial section of the holotype; 8-15, sagittal sections of paratypes;
16, tangential section of a paratype; all x 10. Figures 1-2, and 11-13 are of specimens from south of
Rockwood, Texas ( T-154 ); 3-5, 9-10, and 15 are of specimens 1-3, 5, 7, and 6, respectively, from the
Waldrip No. 1 limestone east of Waldrip, Texas ( T-183 ); 6-8 and 14 are of specimens 1, 2, 5, and 4,
respectively, from the type exposure of the Waldrip No. 1 limestone ( T-181); and 16 is of a specimen
from the Waldrip No. 1 limestone east of Waldrip ( T-183 ).

17-18—Dunbarinella aff. D. glenensis THOMPSON, n. sp. (See also Plate 20.) 	  48
17, Axial section; 18, tangential section; both x 10. Bed 101, sec. 16, Robledo Mountain, New Mexico.
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EXPLANATION OF PLATE 19

DUNBARINELLA
FIGURE	 PAGE

1-6-Dunbarinella extenta THOMPSON, n. sp. 	  47
1, 6, Sagittal sections of paratypes; 2, 4-5, axial sections of paratypes; 3, axial section of the holotype; all
X 10. Figures 1, 2, 4, and 6 are of specimens 5, 3, 2, and 6, respectively, from the Waldrip No. 3 lime-
stone ( T-27); 3 is from the Waldrip No. 1 limestone (T-154); and 5 is from the Waldrip No. 1 limestone
(T-183).

7-16-Dunbarinella hughesensis THOMPSON, n. sp. (See also Plate 7.) 	  48
7, Sagittal section of a paratype; 8, axial section of the holotype; 9-11, 14, axial sections of paratypes; 12,
tangential section of a paratype; 13, tangential section referred to this form; 15, sagittal section referred to
this form; 16, axial section referred to this form; all x 10. Figures 7-11, and 14 are of specimens 3, 1, 8,
5, 4, and 2, respectively. 7, 8, 11, and 14 are of specimens from 24 feet below the top of the Hughes
Creek shale (K-103); 9 and 10 are of specimens 8 and 5 from 19 feet above the base of the Hughes Creek
(K-246), Kansas; and 13, 15, and 16 are from bed 94, sec. 16, Robledo Mountain, New Mexico.
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EXPLANATION OF PLATE 20

DUNBARINELLA
FIGURE	 PAGE

1-16—Dunbarinella glenensis THOMPSON, n. sp. (See also Plate 18.)	 48
1, 3-6, 8-9, Axial sections of paratypes; 2, axial section of the holotype; 7, 12-13, tangential sections of para-
types; 10-11, 14-16, sagittal sections of paratypes; all X 10. 1-2, 4-6, 8-11, and 14-16 are of specimens 4,
1, 2, 3, 5, 12, 17, 7, 9, 22, 19, and 18, respectively. 1, 2, 4-7, 10, 11, and 13 are from K-248, and all others

Glare from K-107.	 enrock limestone.
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EXPLANATION OF PLATE 21

DUNBARINELLA
FIGURE PAGE
1-3, 5-6—Dunbarinella obesa (BEEDE), 1916 	  50

1, Axial section of the neotype, X 10; 2, axial section, X 10; 3, sagittal section, X 10; 5, axial section of
the holotype, ?X 7; 6, tangential section, X 10. 1-3, and 6 are from 3 feet below top of the Neva lime-
stone northeast of Grand Summit, Kansas (K-219), and 5 may be from the same locality. 1-3 are of
specimens 4, 2, and 5, respectively (5, after BEEDE & KNIKER )

4,7-10—Dunbarinella tumida (SKINNER), 1931. (See also Plate 22.) 	  52
4, 7, 10, Sagittal sections; 8, axial section of a topotype; 9, axial section; all x 10. 4, 9, and 10 are
from 3 feet below the top of the Neva limestone (K-219); 7 is from 11 feet above the base of the
Neva (K-218), 8 is from the Neva of Oklahoma (0-10), 4, 9, and 10 are of specimens 7, 6, and 4,
respectively (K-219), and 8 is of specimen 5 (0-10).



UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

PROTOZOA, ARTICLE 5
	

PLATE 21

THOMPSON — American Wolfcampian Fusulinids



UNIVERSITY OF KANSAS  PALEONTOLOGICAL CONTRIBUTIONS

PLATE 22
	

PROTOZOA, ARTICLE 5

THOMPSON —American Wolfcampian Fusulinids



AMERICAN WOLFCAMPIAN FUSULINIDS
	

125

EXPLANATION OF PLATE 22

DUNBARINELLA
FIGURE	 PAGE

1-8—Dunbarinella tumida (SKINNER), 1931. (See also Plate 21.) 	  52
1-7, Axial sections; 8, sagittal section; all x 10. Figure 2 is of topotype specimen 4 (0-10), 3 is of speci-
men 1 (K-219), and 1 and 6 are of specimens 1 and 3 (K-110). Neva limestone.

9-10—Dunbarinella koschmanni (SKINNER), 1931. (See also Plate 23.) 	  52
9, Axial section; 10, sagittal section; both X 10. Neva limestone (K-218).
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EXPLANATION OF PLATE 23

DUNBARINELLA
FIGURE PAGE
1-4—Dunbarinella koschmanni (SKINNER), 1931. (See also Plate 22.) 	  52

/, Sagittal section of a topotype; 2-4, axial sections of topotypes; all X 10. 1, 2, and 3 are of specimens
3, 2, and 4, respectively. Neva limestone (0-10).

5-14—Dunbarinella wetherensis THOMPSON, n. sp. 	  49
5-8, Sagittal sections of paratypes; 9-13, axial sections of paratypes; 14, axial section of the holotype; all
X 10. Figures 5-14 are of specimens 9, 7, 10, 8, 4, 2, 5, 6, 3, and 1, respectively. Stockwether limestone
(T-152).
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EXPLANATION OF PLATE 24

SCHWAGERINA
FIGURE	 PAGE

1–S--Schwa germa grandensis THOMPSON ( ? ) , n. sp. (See also Plates 29, 32-33.) 	  59
1, Parallel section; 2-5, axial sections; all X 10. Specimens from the Naco limestone at Bisbee, Arizona,
referred with question to this form.

6-15--Schwa germa colemani THOMPSON, n. sp. 	  61
6, Axial section of the holotype; 7-10, axial sections of paratypes; 11-13, sagittal sections of paratypes;
14-15, tangential sections of paratypes; all X 10. Figures 6-9, and 11-13 are of specimens 1-4, 8, 7, and
6, respectively, from the Coleman Junction limestone at Coleman Junction (T-153). 10 is from the Cole-
man Junction at Coleman Junction (T-153), and 14 and 15 are from the Coleman Junction near Santa
Anna (T-99).

16-24—Schwagerina aff. S. grandensis THOMPSON, n. sp. 	  59
16-17, 23-24, Axial sections; 18, 22, tangential sections; 19-21, sagittal sections; all X 10. Figures 16, 18,
19-21, 23, and 24 are from the Bursum formation in the Sacramento Mountains (bed 133, sec. 1); and
17 and 22 are from the Bursum in the Oscura Mountains (bed 49, sec. 8).
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EXPLANATION OF PLATE 25

SCHWAGERINA
FIGURE	 PAGE
1-10—Schwagerina campa THOMPSON, n. sp. 	 54

1, 3-7, Axial sections of paratypes; 2, axial section of the holotype; 8-10, sagittal sections of paratypes; all
X 10. Figures 1 -9 are of specimens 7, 6, 3, 4, 2, 5, 1, 8, and 9. Glenrock limestone, Kansas (K-248).

11-13—Schwagerina jewetti THOMPSON, n. sp. ( See also Plate 30.) 	  61
11, 13, Axial sections; 12, tangential section; all x 10. Figure 11 is of specimen 11. 11 and 12 are from
the top of the Cottonwood limestone (K-101), and 13 is from the lower part of the Cottonwood lime-
stone (K-111).

14-20—Schtvagerina emaciata (BEEDE), 1916. (See also Plate 30.) 	  55
14, Axial section of a topotype; 15, axial section of the neotype; 17-18, axial sections; 16, tangential sec-
tion; 19-20, sagittal sections; all x 10. Figures 14 and 15 are of specimens 3 and 5 from the Florena shale
(K-225); 17 and 1 9 are of specimens 2 and 10 from the Florena (K-126); and 16, 1 8, and 20 are of speci-
mens from the Cottonwood limestone (K-109).
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EXPLANATION OF PLATE 26

SCHWAGERINA
nounz	 PAGE

1-9, 11-14—Schwagerina longissimoidea (BEEDE), 1916. (See also Plate 27.) 	  56
1, Tangential section, X 10; 2-8, axial sections, X 10; 9, axial section of the holotype, ?X 10; 11-14,
sagittal sections, x 10. Figures 1-3 are of specimens from the Hughes Creek shale of Kansas (K-224);
4, 7, 8, 12, 13, and 14 are of specimens 5, 3, 1, 7, 8, and 6, respectively, from the Hughes Creek shale
(K-245); 5, 6, and 11 are of specimens 2, 1, and 3, respectively, from the Neva limestone of Kansas
(K-218); and 9 is of the holotype probably from the Hughes Creek shale (Foraker limestone) at For-
aker, Oklahoma (9 after BEEDE & KNIKER, 1924).

10—Schwagerina campensis THOMPSON, n. sp. (See also Plate 28.) 	  57
Axial section from 2.5 feet above the base of the Camp Creek shale of Texas (T-34).
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EXPLANATION OF PLATE 27

SCHWAGERINA
FIGURE	 PAGE

1-3,9-15—Schwagerina longissimoidea (BEEDE), 1916. (See also Plate 26.) 	  56
1, 3, 9-14, Axial sections; 2, 15, sagittal sections; all x 10. Figures 1-3 are of specimens from the
Hughes Creek shale (Foraker limestone) of Oklahoma (0-14); 9 is from the Waldrip No. 3 limestone
of Texas (T-58); and 11, 12, 14, and 15 are from the Waldrip No. 3 limestone of Texas (T-133); 10
and 13 are of specimens 4 and 2, respectively, from the Hughes Creek shale of Kansas (K-245).

4-8—Schwagerina turki (SKINNER), 1931 	  57
4, 5, 7, Sagittal sections of topotypes; 6, 8, axial sections of topotypes; all x 10. Figures 4-8 are of
specimens 5, 4, 1, 8, and 11 from the Hughes Creek shale (Foraker limestone) of Oklahoma (0-14).
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EXPLANATION OF PLATE 28

SCHWAGER1NA
FIGURE	 PAGE
1-15—Schwagerina campensis THOMPSON, n. sp. ( See also Plate 26.) 	  57

1-8, Sagittal sections of paratypes; 9- 13, axial sections of paratypes; 14, axial section of the holotype; 15,
tangential section of a paratype; all x 10. Figures 4, 6-8, and 14 are of specimens 6, 8, 9, 7, and 1, respec-
tively ( T-150 ). Specimens of 1, 2, 5, and 9 are from the Camp Creek shale 25 feet above the Saddle Creek
limestone ( T-74 ); those of 3, and 10-12 are from 25 feet above the base of the Camp Creek shale ( T-34 );
and all others are from the Camp Creek 20 feet below the Stockwether ( T-150 ).



138	 UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

EXPLANATION OF PLATE 29

SCHVVAGERINA
FIGURE	 PAGE

1-14—Schwagerina vervillei THOMPSON, n. sp. 	  62
1, Axial section of the holotype; 2-6, 11-14, axial sections of paratypes; 7-10, sagittal sections of paratypes;
all x 10. Figures 1-14 are of specimens 2, 10, 9, 7, 4, 5, 12, 14, 13, 11, 3, 6, 8, and 1, respectively. Morrill
limestone, Kansas ( K-220 ).

15-16—Schwagerina grandensis THOMPSON ( ? ) , n. sp. ( See also Plates 24, 32-33.) 	  59
Axial sections; both x 10. Upper Naco formation, Bisbee, Arizona.
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EXPLANATION OF PLATE 30

SCHWAGERINA
FIGURE	 PAGE

1-9—Schwa germa jewetti THOMPSON, n. sp. ( See also Plate 25.) 	  61
1-2, 4-5, 7, Axial sections of paratypes; 3, axial section of the holotype ; 6, tangential section of paratype;
8, 9, sagittal sections of paratypes; all x 10. Figures 3, 5, 7, and 8 are of specimens 10, 7, 8, and 9, re-
spectively. 2 and 9 are from the base of the Cottonwood limestone (K-111), and all others are from the
top of the Cottonwood ( K-101).

10-22—Schwagerina emaciata ( BEEDE ), 1916. ( See also Plate 25.) 	  55
10-19, Axial sections; 20-22, sagittal sections; all x 10. Figure 11 is of specimen 3 from the base of the
Florena shale ( K-126), and figures 14-21 are of topotype specimens 7, 2, 4, 8, 9, 1, 12, and 10, respectively,
from the base of the Florena ( K-225 ). Specimens of figures 10, 12, and 13 are from the top of the
Cottonwood limestone (K-109), and that of 22 is a topotype specimen from the base of the Florena shale
near Ground Summit ( K-225 ).
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EXPLANATION OF PLATE 31

SCHWAGERINA
FIGURE	 PAGE

1-16-Schwagerina andresensis THOMPSON, n. sp. 	  so
1, Axial section of the holotype; 2-3, 5-6, 9-11, axial sections of specimens referred to this form; 4, 7-8,
axial sections of paratypes; 12-13, 16, sagittal sections referred to this form; 14-15, sagittal sections of para-
types; all X 10. Figures 4, 8, 7, 1, 15, and 14 are of specimens 1-6 from bed 15, sec. 32, Ash Canyon;
figures 3, 2, 6, 11, 13, and 16 are of specimens 3-8 from bed 149, sec. 16, Robledo Mountain; and figures
5, 9, 10, and 12 are of specimens 2, 5, 4, and 1 from bed 71, sec. 37, Rhodes Canyon. Hueco limestone.
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EXPLANATION OF PLATE 32

SCHWAGERINA
FIGURE	 PAGE

1-6—Schwagerina wellsensis THOMPSON & HANSEN, n. sp. ( See also Plate 34.) 	  64
1-2, 4-5, Axial sections; 3, tangential section; 6, sagittal section; all x 10. Wolfcampian rocks near Wells,
Nevada ( L-H3J ).

7-9—Schwagerina wellsensis THOMPSON & HANSEN ( ? ), n. sp. 	  64
Axial sections referred with question to this form; all X 10. Specimen of 7 is from U-2, that of 8 is from
U-3, and that of 9 is from U-1.

10-18—Schwagerina grandensis THOMPSON, n. sp. ( See also Plates 24, 29, 33.) 	  59
10-14, Axial sections of paratypes; 15, axial section of the holotype; 16-17, sagittal section of paratypes;
18, tangential section of a paratype; all x 10. Figures 10-17 are of specimens 6, 4, 5, 2, 3, 1, 8, and 7,
respectively. Hueco limestone, bed 139, sec. 16, Robledo Mountain, New Mexico.
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EXPLANATION OF PLATE 33

SCHWAGERINA AND DUNBARINELLA
FIGURE	 PAGE
1-12—Schwa germa pinosensis THOMPSON, n. sp. 	 58

1, Axial section of the holotype; 2-4, axial sections of paratypes; 5, 11, parallel sections of paratypes; 6-8,
12, sagittal sections of paratypes; 9-10, tangential sections of paratypes; all x 10. Figures 1, 2, 3, and 7
are of specimens 3, 1, 2, and 4, respectively. 1-3, and 5-10 are from the Bursum formation on the south
side of Los Pinos Mountains, and 4, 11, and 12 are from bed 31, sec. 39, Abo Canyon, New Mexico.

13-14—Schwagerina aff. S. pinosensis THOMPSON, n. sp. 	  58
13, Tangential section; 14, axial section; both x 10. Oquirrh formation, Utah (U-15).

15—Schwagerina grandensis TuomPsoN(?), n. sp. (See also Plates 24, 29, 32.) 	  59
Axial section from bed 31, sec. 39, Abo Canyon, x 10.

16—Dunbarinella aff. D. eoextenta THOMPSON, n. sp. (See also Plates 16-18.) 	  46
Oblique axial section, X 10, from bed 31, sec. 39, Bursum formation, Abo Canyon, New Mexico.
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EXPLANATION OF PLATE 34

SCHWAGERINA
FIGURE	 PAGE

I-12—Schwagerina wellsensis THOMPSON & HANsEN, n. sp. ( See also Plate 32.) 	  64
1, 10, 12, Tangential sections of paratypes; 2-4, 6, 8-9, 11, axial sections of paratypes; 5, sagittal section of
a paratype; 7, axial section of the holotype; all X 10. Figures 2 and S are of specimens 5 and 7 of Collec-
tion L-H3Q from near Wells, Nevada; and figures 6-9, and 11 are of specimens 9, 6, 1, 3, and 8, respec-
tively, of Collection L-H3H from near Wells. Specimens of figures 1-3 are from Collection L-H3Q; the
specimen of figure 4 is from Collection L-H3J; and specimens of figures 5-12 are from Collection L-H3H.
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EXPLANATION OF PLATE 35

SCHWAGERINA
FIGURE	 PAGE

1-9—Schwa germa elkoensis THOMPSON & HANSEN, n. sp 	  63
1, Axial section of the holotype; 2-7, axial sections of paratypes; 8-9, tangential sections of paratypes; all
X 10. Figures 1, 4, and 7 are of specimens 8, 7, and 3, respectively. Permian limestone near Elko, Nevada
(L-HIB).

10-13—Schwagerina crassitectoria DUNBAR & SKINNER, 1937 	  63
10-12, Axial sections of topotypes; 13, sagittal section of a topotype; all x 10. Leonard formation, Texas
(T-51).

14-20—Schwagerina aff. S. elkoensis THOMPSON & HANSEN, n. sp 	  63
14, 19-20, Axial sections; 15-16, tangential sections; 17, sagittal section; 18, parallel section; all x 10.
Figures 14-18 are of specimens from the Oquirrh formation of Utah (U-113); and 19 and 20 are of speci-
mens from King's bed 16 of the type section of the Wolfcamp formation of Texas (T-82).
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EXPLANATION OF PLATE 36

SCHWAGERINA
FIGURE	 PAGE

1-8—Schwagerina eolata THOMPSON, n. sp. 	  64
1, Tangential section of a paratype; 2, axial section of the holotype; 3-6, axial sections of paratypes; 7-8,
sagittal sections of paratypes; all x 10. Specimens of 1, 2, 4, and 7 are from 40 feet above the road
(T-236), and those of 3, 5, 6, and 8 are from 65 feet above the road north of Hueco Inn (T-237), all from
the middle Hueco limestone. Figures 2-6, and 8 are of specimens 1, 2, 4, 3, 5, and 6, respectively.

9-15—Schwagerina neolata THOMPSON, II. sp. 	 65
9-10, Sagittal sections of paratypes; //, axial section of the holotype; 12-15, axial sections of paratypes; all
X 10. Figures 9-12, 14, and 15 are of specimens 8, 6, 1, 5, 3, and 4, respectively. All are from the middle
Hueco limestone 80 feet above the road north of Hueco Inn (T-238).
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EXPLANATION OF PLATE 37

SCHWAGERINA
FIGURE	 PAGE

1-5—Schwagerina diversiformis DUNBAR & SKINNER, 1937 	  66
1-3, 5, Axial sections; 4, tangential section; all X 10. Figures 1-3, and 5 of specimens 3, 4, 2, and 1, respec-
tively. 2 is from the upper Hueco above the Deer Mountain shale member ( T-234 ), and the others are
from immediately below the Deer Mountain shale ( T-239 ).

6-11—Schtvagerina youngquisti THOMPSON & HANSEN, n. sp. 	  67
6, Sagittal section of a paratype; 7, oblique axial section of a paratype; 8, 10, axial sections of paratypes;
9, oblique section; 11, axial section of the holotype; all x 10. Fusulina Peak, Nevada.
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EXPLANATION OF PLATE 38

SCHWAGERINA
FIGURE	 PACE

1-7—Schwagerina complexa THOMPSON, n. sp. (See also Plate 39.) 	  65
1-2, 7, Sagittal sections of paratypes; 3, axial section of the holotype; 4-6, axial sections of paratypes; all
X 10. Figures 1-7 are of specimens 10, 9, 1, 4, 2, 5, and 11, respectively. Gouldbusk limestone ( T-197).
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EXPLANATION OF PLATE 39

PSEUDOFUSULINA AND SCHWAGERINA
FIGURE	 PAGE
1-7—Pseudo/taulina? moranensis THOMPSON, n. sp. (See also Plate 40.) 	  69

1-4, Axial sections; 5-6, sagittal sections; 7, tangential section; all X 10. Figures 1-2, and 5 are of speci-
mens from the Gouldbusk limestone of Texas (T-197), 3 is of a specimen from the type section of the Flor-
ence limestone of Kansas (K-20), and 4, 6, and 7 are of specimens from the same locality and horizon
(K-92).

8-9—Schwagerina complexa THOMPSON, n. sp. (See also Plate 38.) 	  65
8, Sagittal section of a paratype; 9, axial section of a paratype; both x 10. Figure 8 is of specimen 8, and
9 is of specimen 7. Gouldbusk limestone, Texas (T-197).
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EXPLANATION OF PLATE 40

PSEUDOFUSULINA
FIGURE	 PACE

1-9—Pseudofusulina? moranensis THOMPSON, n. sp. ( See also Plate 39.) 	  69
1-3, 5, Axial sections of paratypes; 4, axial section of the holotype; 6-9, sagittal sections of para es; all
X 10. Figures 1-5, 7, and 8 are of specimens 6, 2, 3, 1, 4, 9, and 7, respectively. Gouldbusk "Horse
Creek") limestone of Texas ( T-129 ).
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EXPLANATION OF PLATE 41

PSEUDOFUSULINA
FIGURE	 PAGE
1-10—Pseudofusulina loringi THOMPSON, n. sp. 	  69

1, Axial section of the holotype; 2, 10, sagittal sections of paratypes; 3, 7-8, axial sections of paratypes;
4, parallel section of a paratype; 5-6, 9, tangential sections of paratypes; all X 10. Figures 1 -3, 8, and 10
are of specimens 5, 2, 6, 4, and 1, respectively. All are from bed 19 of the north extension of the section
measured by LORING in the Swisshelm Mountains of Arizona.



'77:11,11porr

UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

PROTOZOA, ARTICLE 5
	

PLATE 41

THOMPSON —American Wolfcampian Fusulinids



UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

PLATE 42
	

PROTOZOA, ARTICLE 5

THomPSON - American Wolfcampian Fusulinids



AMERICAN WOLFCAMPIAN FUSULINIDS
	

165

EXPLANATION OF PLATE 42

PSEUDOFUSULINA
FIGURE	 PAGE

1-3—Pseudofusulina laxissima (DUNBAR & SKINNER ) 0 1937 	  27
1, Sagittal section; 2-3, axial sections; all x 10. Figures / and 2 are from the Oquirrh formation of Utah
( U-2), and 3 is of a specimen from the type section of the Wolfcamp formation of Texas (T-227).

4-11—Pseudofusulina robleda THOMPSON, n. sp 	  68
4, Axial section of the holotype; 5-7, axial sections of paratypes; 9-10, tangential sections of paratypes; 8,
11, sagittal sections of paratypes; all x 10. Figures 4 and 10 are of specimens 1 and 2 from the Hueco
limestone in the Robledo Mountains of New Mexico (bed 129, sec. 16); 5-8, and 11 are of specimens 4,
5, 6, 1, and 2, respectively, from the Hueco limestone in the same section (bed 131, sec. 16).

12-15—Pseudofusulina sp. 	  69
12-13, Sagittal sections; 14-15, axial sections; all X 10; Oquirrh formation, Utah (U-206).
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EXPLANATION OF PLATE 43

SCHWAGERINA AND PSEUDOSCHWAGERINA
FIGURE PACE

1-10—Schwagerina minuta THOMPSON, n. sp. 	  53
1, Axial section of the holotype; 2-4, 9-10, axial sections of paratypes; 5, parallel section of a paratype;
6-8, sagittal sections of paratypes; all x 50. Figures 1-4, 6-9 are of specimens 1, 3, 2, 4, 7, 9, 8, and 5,
respectively. Ibex (Dothan) limestone (T-173).

11-15—Pseudoschwagerina cf. P. uddeni (BEEDE & KruxEn), 1924 	  75
11-12, Sagittal sections; 13-14, axial sections; 15, tangential section; all X 10. Oquirrh formation, Utah
(U-18).
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EXPLANATION OF PLATE 44

PSEUDOSCHWAGERINA AND PSEUDOFUSULINA
FIGURE	 PAGE

1-4—Pseudoschtvagerina convexa THOMPSON, n. sp. ( See also Plate 51.) 	  75
Axial sections of paratypes; all x 10. Figures 1 and 2 are of specimens 4 and 3, respectively, from Deer
Mountain ( T-235 ). 3 is from north of Hueco Inn ( T-234 ), and 4 is from Deer Mountain ( T-235 ).
Upper Hueco limestone, Hueco Mountains, Texas.

5,7-11—Pseudofus-ulina nelsoni subsp. opima THOMPSON, n. subsp. 	  70
5, Axial section of the holotype; 7, 10, sagittal sections of paratypes; 8-9, axial sections of paratypes; /I,
tangential section of a paratype; all x 10. Figures 5 and 7-10 are of specimens 2, 5, 6, 1, and 4, respec-
tively. Upper Hueco limestone, Hueco Mountains, Texas ( T-234 ).

6—Pseudofusulina nelsoni nelsoni (DuNBAn ei SKINNER), 1937 	  70
Axial section, X 10, from the upper Hueco limestone north of Hueco Inn, Hueco Mountains, Texas
( T-234 ) illustrated for comparison with the new subspecies °pima.
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EXPLANATION OF PLATE 45

PARASCHWAGERINA
FIGURE	 PAGE

1-7—Paraschwagerina kansasensis (BEEDE & KNixEn), 1924. (See also Plate 46.) 	  71
1-5, Axial sections; 6-7, sagittal sections; all X 10. Specimens of 1, 4, and 6 are from the Neva limestone of
Oklahoma (0-25); 2 and 7 are from the Neva of Elk County, Kansas (K-219); and those of 3 and 5 are
from the Neva east of Beaumont, Kansas (K-18).

8—Paraschwagerina gigantea (WHITE), 1932. (See also Plate 46.) 	  72
Axial section of an abnormally short specimen from bed 16 of King's section measured at Wolf Camp, Texas
(T-82); x 10.
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EXPLANATION OF PLATE 46

PARASCHWAGERINA
FIGURE	 PAGE

1-4, 8—Paraschwagerino gigantea (WHITE), 1932. (See also Plate 45.) 	  72
1-2, 8, Axial sections; 3, tangential section showing the uniform and high septal fluting; 4, sagittal section
showing phrenothecae distributed throughout heights of chambers; all X 10. All from the Wolfcamp
formation near Wolf Camp, Texas. 1-2 and 4 are from King's bed 13 ( T-227), 3 is from King's bed 17
(T-230), and 8 is from King's bed 16 ( T-82).

5—Paraschwagerina kansasensis (BEEDE & KNIKER ), 1924. (See also Plate 45.) 	  71
Axial section; x 10. Neva limestone, Kansas (K-18).

6-7—Paraschwagerina cf. P. kansasensis (BEEDE & KNIKER ), 1924 	  71
Oblique sections; both x 10. Both specimens are from bed 19 of the north extension of the section meas-
ured by LORING in the Swisshelm Mountains, Arizona.
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EXPLANATION OF PLATE 47

PSEUDOSCHWAGERINA
FIGURE	 PAGE

1-6, 9-10-Pseudoschwagerina texana DUNBAR 8E SKINNER, 1937. ( See also Plates 48-50.) 	  74
1, 3, 5-6, Sagittal sections; 2, 4, 9-10, axial sections; all x 10. Figure 1 is of a specimen from the
Florence limestone of Kansas (K-92); 2 and 5-6 are of specimens from the Hueco limestone, bed 3,
sec. 32, Ash Canyon, New Mexico; 3-4 and 9 are of specimens 5, 3, and 2, respectively, from the
Gouldbusk limestone ( T-197 ); and 10 is of specimen 6 from the Gouldbusk ( T-129), Texas.

7-8, 11-17-Pseudoschwagerina needhami THOMPON, n. sp. 	  72
7, 11-16, Axial sections of paratypes; 8, axial section of the holotype; 17, sagittal section of a paratype;
all x 10. Figures 7, 8, 13, 14, 16, and 17 are of specimens 5, 2, 3, 4, 1, and 7, respectively. 12 is
from bed 3, sec. 32, and all others are from bed 4, sec. 32, Hueco limestone, Ash Canyon, New Mexico.
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EXPLANATION OF PLATE 48

PSEUDOSCHWAGERINA
FIGURE	 PAGE
1, 3-7, 9-10—Pseudoschwagerina texana DUNBAR & SKINNER, 1937. ( See also Plates 47, 49-50.) 	  74

1, 3-4, 6, 9, Axial sections; 5, 10, sagittal sections; 7, tangential section; all x 10. Figures 1, 3, and
6 are of specimens 2, 4, and 1 of the Florence limestone of Kansas ( K-92), and 9 and 10 are of
specimen 7 ( T-129) and specimen 4 ( T-197 ), respectively, of the Gouldbusk limestone of Texas.

2, 8, 11—Pseudoschwagerina morsei NEEDHAM ( ? ), 1937. ( See also Plates 49-50.) 	  73
2, 11, Axial sections; 8, sagittal section; all X 10. Elongate specimens possibly referable to this form.
Hueco limestone, Jarilla Mountains, New Mexico (NM-1).
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EXPLANATION OF PLATE 49

PSEUDOSCHWAGERINA
FIGURE	 PAGE

1-5—Pseudoschwagerina texana DUNBAR & SKINNER, 1937. ( See also Plates 47-48, 50.) 	
1, 3, 5, Axial sections; 2, 4, sagittal sections; all x 10. Figures 1-4 are of specimens 2, 4, 1, and 3, respectively.
Gouldbusk limestone, Texas ( T-197).

6-9—Pseudoschwagerina morsei NEEDHAM, 1937. ( See also Plates 48, 50.) 	
6, Axial section of a topotype; 7, tangential section of a topotype; 8, axial section; 9, tangential section; all
X 10. Figure 6 is of a topotype specimen and 8 is a specimen from bed 3, sec. 32. 6 and 7 are from the
Hueco limestone of the Jarilla Mountains ( NM-1 ), and 8 and 9 are from bed 3, sec. 32, Ash Canyon, New
Mexico.

74

73
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EXPLANATION OF PLATE 50

PSEUDOSCHWAGERINA
FIGURE	 PACE

1-2—Pseudoschwagerina rhodesi THOMPSON, n. sp. (See also Plates 51-52.) 	  73
1, Tangential section; 2, axial section; both X 10. Both are from bed 87, sec. 37, Rhodes Canyon, New
Mexico.

3-4—Pseudoschwagerina morsei NEEDHAM, 1937. (See also Plates 48-49.) 	  73
Axial sections, both x 10. 3 is from the Hueco limestone, south Robledo Mountain, and 4 is from bed 3, sec.
32, Hueco limestone, Ash Canyon.

5—Pseudoschwagerina beedei DUNBAR & SKINNER, 1937 	  73
Axial section, x 10. Bed 14 of King's section of the type exposure of the Wolfcamp limestone, Texas
(T-228).

6—Pseudoschwagerina uddeni (BEEDE & KNIXER ), 1924 	  75
Axial section, x 10. Bed 134, sec. 17, Powwow Canyon, Texas. Hueco limestone.

7—Pseudoschwagerina gerontica DUNBAR & SKINNER, 1937. ( See also Plate 52.) 	  76
Axial section, x 10. Upper Hueco limestone, Hueco Mountains, Texas.

8-9—Pseudoschwagerina texana subsp. ultimo DUNBAR & SKINNER, 1937, here illustrated for comparison with P. texana
texana. ( See also Plates 47-49.) 	  74

8, Sagittal section; 9, axial section; both X 10. Bed 13 of King's section, Wolf Camp, Texas (T-227). Type
Wolfcamp formation.



182	 UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

EXPLANATION OF PLATE 51

PSEUDOSCHWAGERINA
FIGURE	 PAGE

1-8—Pseudoschwagerina convexa THOMPSON, n. sp. ( See also Plate 44.) 	  75
1, 3-4, 7, Axial sections of paratypes; 2, parallel section of a paratype; 5, sagittal section of a paratype;
6, axial section of the holotype; 8, tangential section of a paratype; all x 10. Figures 6 and 3 are of speci-
mens 1 and 2, respectively. Figures 1 and 6-8 are of specimens from north of Hueco Inn ( T-234), and all
others are of specimens from the top of Deer Mountain ( T-235 ). Upper Hueco limestone, Hueco Moun-
tains, Texas.

9-11—Pseudoschwagerina rhodesi THOMPSON, n. sp. (See also Plates 50, 52.) 	  73
9, Slightly tangential section of a paratype; 10, sagittal section of a paratype; 11, axial section of a paratype;
all x 10. Hueco limestone, bed 87, sec. 37 measured on the north bluff of Rhodes Canyon, New Mexico.
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EXPLANATION OF PLATE 52

PSEUDOSCHWAGERINA
FIGURE	 PAGE

1-6—Pseudoschwagerina rhodesi THOMPSON, n. sp. ( See also Plates 50-51.)	 73
1-2, Sagittal sections of paratypes; 3, axial section of the holotype; 4-6, axial sections of paratypes; all X 10.
Hueco limestone, bed 87, sec. 37 measured on the north bluff of Rhodes Canyon, New Mexico.

7-10—Pseudoschwagerina gerontica DUNBAR & SKINNER, 1937. ( See also Plate 50.) 	  76
7-9, Axial sections; 10, sagittal section; all X 10. Figures 7-10 are of specimens 5, 2, 3, and 4, respectively.
Upper Hueco limestone, Hueco Mountains, Texas ( T-234 ).
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TABLE 1.-Measurements of Ozawainella? inflata
Thompson, n. sp. ( 1, Bed 19, Arizona; 2-5,

T-180) in millimeters.

Spec. L. W. R. P.
Height of volutions

VI	 V2	 V3

Septal count

V1 V2 V3

1 .13 .32 0.4 .049 .030 .045 .062 - - -

2 .13 .32 0.4 .031 .031 .043 .049 - -

3 .12 .28 0.4 .038 .023 .038 .054 -

4 .14 .36 0.4 .046 .026 .042 .057 - - -

5 .32 .047 023 .041 .055 9 14 19

L., length; W., width; R., ratio of length to width; P.,
proloculus diameter; VI, V2, V3, volutions 1, 2, and 3.

TABLE 2.-Measurements of Schubertella

Loc. Spec. L. W. R. P.
VI

Height of volutions

V2	 V3	 V4 V5

Form ratio of volut

V1 V2 V3 V4

K-222 1 --- .32 .028 .018 .023 .040 .034 .049 0.8	 ---- -

K-222 2 .65 .27 2.4 .040 .023 .020 .029 .038 - -- 1.4 2.4 -

K-222 3 .95 .32 3.0 .028 .015 .018 .022 .040 .051 1.5 2.03

K-222 4 .76 .32 2.4 .037 ---- .021 .043 .047 ----	 1.1 1.8	 2

K-222 5 --- .31 .033 .019 .025 .029 .047

1C-222 8 .83 .34 2.5 .035 .019. .019 .027 .042 .075 -0.7 1.5 2.2	 2

1C-222 7 .75 .28 3.0 .028 .015 .022 .033 .047 2.3 3.0 -

T-154 8 .93 .26 3.8 .032 .019 .020 .023 .031 .046 0.8	 0.7	 2.2 3.8 -

T-154 9 .82 .25 3.2 .028 .019 .020 .028 .032 .050 0.7	 1.8 2.8 -

T-154 10 .26 ---- .030 .022 .023 .028 .058

T-154 11 .72 .29 2.5 .030 .020 .024 .027 .041 1.8 2.7	 -

T-99 12 .34 .021 .018 .027 .044 .056

T-99 13 ---- .23 .017 .017 .017 .023 .028 .065 0.8	 0.8 -

T-99 14 .66 .31 2.1 .0215 .022 .025 .031 .034 .053 --- 1.0	 1.3 2.1	 -

T-99 15 .87 .22 3.0 .021 .015 .028 .035 .047 0.7	 1.5 3.0 -

T-99 18 .62 .31 2.0 .028 .019 .028 .034 .041 .059 0.8	 0.8	 1.8 2.1	 2

T-99 17 .28 ----- .019 .034 .031

T-99 18 .29 .029 .021 .021 .031 .037 0.5 --- - -

T-99 19 - .26 .031 .018 .023 .029 .029 0.8 0.8 - - -

T-99 20 .90 .33 2.7 .026 .018 .021 .028 .042 .063 --1.2 1.3	 2

T-99 21 .43 .19 2.3 .027 .019 .021 .025 .025 0.8 - 1.5 2.3	 -

T-99 22 .76 .26 3.0 .030 .019 .021 .027 .045

T-99 23 - .27 .032 .012 .019 .025 .025 .034 - - - - -

T-187 24 .94 .27 .028 .019 .027 .027 .031 .050 --1.73.3  -

T-187 25 1.03 .28 - .024 .028 .026 .027 .031 .041 0.7	 0.8 2.0 2.3	 2

7,-167 26 .87 .28 -

Loc., locality; Sp., specimen; L., length (mm.); W., width (mm.); R., ratio of 11
thickness (mm.); VI, volution I, V2, volution 2, etc.; K-222 Cottonwood limes
Coleman Junction limestone, Texas.
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lbar & Skinner—in millimeters.

Septal count	 Tunnel angle (degrees) Spirotheca thickness
Spec.

V2 V3 V4 V5 V1 V2 V3 V4 V5	 V3 V4 V5

7 12

— —

12 14

— 13

16 18

— 12

— 11

— —

— 12

12

15	 18	 .007	 1

———---28  —	 .009 .009	 2
—--——-38  50	 —	 3

——————-32  33	 —	 4
18	 5

— — — 31 31	 .006	 6
— — 20 40 —	 .008	 7

—--———-25  32	 8
9

16	 10
4 —	 — — — 29 40	 —	 11

20	 12
16	 13

— — — 27 28	 —	 14
————--27  38 —	 .010	 .014	 15
—---——-22  25	 .011	 .009	 16

19	 17
16	 .007	 .019	 18
17	 19

—	 — 28 28	 —	 20
— — 20 29 —	 —	 21

—	 —	 24	 29	 .011	 22
15	 17	 .007	 .007	 .011	 23

24
25
26

— 11

12

12

— 14

rvidth; P., proloculus diameter (mm. ); ST., spirotheca
as; T-154, T-1137, Waldrip No. 1 limestone, Texas; T. 99,
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TABLE 4.-Measurements of Oketaella waldripensis Thompson, n. sp. (T-174, T-167), O. fryei Thompson (K.113),
O. campensis Thompson, n. sp. (T-138), and O. cheneyi Thompson, n. sp. (T-123), in millimeters.

Loc.	 Spec.	 L.	 W.	 R.	 P.
Height of volutions

V1	 V2	 V3 V4

Form ratio of vol.

V1 V2 V3 V4

Septal count Tunnel angle(deg) Spirotheea thickneens(mm.)

VI V2 V3	 V2 V3 V4	 V1	 V2	 V3	 V4

Oketaella waldripensis, THOMPSON, n. sp.
T-174	 1	 .835	 .419	 2.0	 .070 .028 .035 .049 .089 1.3 1.7 1.7.- - - - - - - -	 .009 .018

T-174	 2	 .816	 .517	 1.4	 .079 .037 .042 .077 .098 1.2 1.2 1.6	 1.4 - - - 8	 9 13 ---- .017

T-174	 3	 .932	 .414	 2 2	 .079 .033 .047 .077 1.4 2.1 2.2 - - - - 11	 16 15 -

T-174	 4	 .937	 .538	 1.8	 .107 .035 .058 .100 1.1 1.7 1.9 - - - - 17	 20 - ----	 .014	 .018 .018

T- 1 74	 5	 .389	 .088 .040 049 .072 12 15 17 25	 48 - - - .022

T-174	 8	 .440	 .070 .030 .047 .056 10 14 17 - - - -

T-174	 7	 1.025	 .555	 1.8	 .100 .030 .044 .079 .130 1.2 1.6 1.7 - - - - - 34 39 -	 .016 .021

T-174	 8	 .731	 .350	 2.1	 .083 .037 .047 .054 1.1 1.8 2.0 -

T-187	 1	 .887	 .429	 1.6	 .105 .037 .056 .093 1.4 1.7 1.6 -

T-167	 2	 .700	 .382	 1.8	 .085 .035 .083 .083 1.3 1.8 1.8 -

T-167	 3	 .883	 .538	 1.8	 .075 .028 .044 .058 .033 1.1 1.3 1.7	 1.7

T- 1 87	 4	 .932	 .382	 2.4	 .058 .030 .040 .054 .070 0.9 1.2 1.7	 2.4 - - -

T-167	 5	 .468	 .083 .047 .070 .093 - - - -- 9 14 16

Oketaella fryei THOMPSON

K-113	 1	 - 0.52	 .103 .044 .053 .076 10 13 14 ----	 ----	 .024 ----

K-113	 2	 0.89	 0.50	 1.8	 .059 .037 .042 .059 .095 1.1 1.6 1.9	 1.8 - - - 25	 32 28 .024 .027

K-113	 3	 0.86	 0.45	 1.9	 .118 .035 .080 .084 1.8 1.9 - - - 39 - - .010	 .020	 .038

K-1 1 3	 4	 0.84	 .122 .052 .075 .066 10 13 16 - - - .017	 .023	 .038

K- 1 13	 5	 1.10	 0.42	 2.2	 .090 .043 .061 .085 1.1 1.5 2.2 - - - 32	 43 - .011	 .021	 .020

K-113	 6	 0.69	 0.37	 1.9	 .085 .028 .059 .071 1.4 1.8 1.9 - - - - 24	 25 - .015	 .024

K-113	 7	 0.64	 0.39	 1.9	 .085 .038 .049 .071 1.3 1.5 1.9 - -	 .024	 .038 ----

Okeraella campensis THOMPSON, O. sp.
T-138	 1	 0.76	 0.38	 2.0	 .076 .040 .040 .080 1.1 1.7 2.0 - 20	 29 -

T-133	 2	 0.81	 0.39	 2.1	 .083 .028 .049 .071 1.1 1.6 1.6 - 19	 25 - -

T-138	 3	 0.42	 0.29	 1.4	 .085 .028 .041 .057 1.1 1.5 - - 22	 -- -- ----

T-138	 4	 0.88	 0.44	 2.0	 .082 .030 .037 .060 .083 1.3 1.6 2.0 - 29	 24 -

T-138	 5	 0.76	 0.40	 1.9	 .071 .030 .038 .060 .071 1.3 1.7 2.0 - 20	 23 - -

T-138	 6	 0.30	 .071 .024 .031 .049 9 13 18 - - - -

T-138	 7	 0.40	 .082 .041 .047 .069 11 14 17 - - -

T-138	 8	 0.48	 .089 .033 .037 .081 .070 10 13 15 - - - -

Oketaella chenevi THOMPSON, n. sp.
T-123	 1	 1.09	 0.44	 2.5	 .078 .030 .037 .086 .089 1.1 1.4 2.3	 2.5 25	 30 - -	 .017 .024

T-123	 2	 0.90	 0.39	 2.3	 .070 .028 .028 .047 .071 1.0 1.2 2.0	 2.3 - 25 51 -	 .014 .019

T-123	 3	 0.85	 0.33	 2.5	 .089 .029 .040 .073 0.9 1.4 2.5 30	 39 -- -	 .012	 .021

T-123	 4	 0.76	 0.36	 2.1	 .080 .038 .052 .095 1.2 2.0 2.1 23	 33 - -	 .030

T-123	 5	 0.72	 0.43	 1.7	 .079 .031 .044 .088 1.2 1.6 1.7 30	 30 - -	 .011	 .022

T-123	 8	 0.89	 0.39	 2.3	 .075 .026 .039 .053 .070 1.2 1.8 2.1 30	 33 -- -	 .011	 .015 .024

T-123	 7	 0.40	 -	 .085 .033 .044 .065 9 12 18 .007	 .013	 .023 -

T-123	 8	 - 0.31 .043 .052 9 16 - - - -



192
	

UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

TABLE 5.-Measurements of Triticites pointensis THOMPSON, 11. sp., (K-80); T. directus THOMPSON, D. sp., (T-133);
K-224); T. ventricosus (MEEK & HAYDEN), K-103, 0-14; T. creekensis THOMPSON, n. sp., (T-150); T. cellamagi

in millimeters.

Loc.	 Spec.	 L.	 W.	 R.	 P.
V1 V2

Sleight of volutions (mm.)

V3	 V4	 V5	 V6	 V7 V8 VA

Form ratio of volutions

V1 V2 V3 V4 V5 V6 V7 V8 V9 V1 V2 V3 V

Triticites pointensis THOMPSON, n. sp.
K-80	 1	 3.1	 1.5	 2.1	 .085 .036 .041 .082 .116 .165 .218 - 1.5	 1.9 2.4 2.3 1.9 2.1 - - -

K-80	 2	 2.6	 1.2	 2.2	 .078 .027 .042 .066 .092 .184 .194 1.5	 1.8 2.1 2.1 2.0 2.2 - - -

K-80	 3	 2.7	 1.3	 2.1 .023 .049 .076 .102 .127 .172 2.1 2.2 2.1 2.1 2.2 ---

K-80	 4	 3.2	 2.2	 2.7 .023 .034 .063 .078 .118 .182 - 1.9 2.8 3.3 2.6 2.4 - - -

K-80	 5	 1.3	 -	 .077 .028 .046 .071 .143 .184 .221 9 13 15	 11

K-80	 6	 2.5	 1.2	 2.1	 .073 .024 .041 .072 .111 .100 .214 1.2	 2.0 2.5 2.4 2.1 - - - -

K-80	 7	 3.1	 1.3	 2.4	 .068 .027 .046 .085 .126 .218 1.7	 2.5 2.6 2.6 2.2 --- - -

Triticites directus THOMPSON, n. sp.
T-133	 1	 5.9	 2.0	 2.9	 .104 .040 .060 .094 .104 .142 .189 .198 .246 2.0	 2.2 2.3 2.3 2.5 2.6 2.6 2.9 -

T-133	 2	 6.5	 2.8	 2.3	 .170 .045 .059 .094 .132 .160 .170 .226 .208 .220 2.0	 2.3 2.6 2.4 2.5 2.7 2.8 2.8 -

T-133	 3	 5.5	 2.0	 2.5	 .151 .043 .074 .094 .123 .147 .205 .189 1.7	 2.3 2.5 2.5 2.4 2.5 2.5 - -

T-133	 4	 5.2	 1.9	 2.7	 .142 .037 .058 .094 .113 .140 .198 2.0	 2.2 2.4 2.4 2.8 2.9 2.8 - - -

T-133	 5	 5.2	 2.0	 2.4	 .141 .042 .066 .078 .102 .128 .141 .265 .265 2.2	 2.4 2.6 2.7 2.5 2.6 2.4 - -

T-133	 6	 2.6	 -	 .113 .028 .052 .082 .113 .165 .205 .240 .240 .227 13 15 16	 1!

Triticites confertus THOMPSON, n. sp.
T-166	 1	 6.8	 3.2	 2.2	 .104 .051 .047 .094 .132 .189 .198 .255 .378 .255 1.7	 2.0 2.0 1,9 1.9 2.0 2.0 2.1 2.2

T-166	 2	 4.4	 1.9	 2.3	 .078 .030 .043 .073 .113 .138 .189 .245 1.4	 1.5 1.7 1.9 1.8 2.0 2.3

T-166	 3	 5.3	 2.2	 2.4	 .132 .038 .075 .094 .132 .189 .236 .283 1.4	 1.6 1.7 1.8 2.1 2.1 2.3

T-166	 4	 5.5	 2.5	 2.2	 .075 .028 .047 .078 .110 .151 .179 .217 .255 .293 1.1	 1.3 1.5 1.6 1.8 1.6 1.7 1.9 2.1

T-166	 5	 4.8	 2.0	 2.4	 .085 .034 .061 .095 .122 .170 .236 .240 .240 1.4	 2.0 2.1 2.0 2.0 1.8 22

T-166	 6	 4.8	 1.9	 2.5	 .085 .034 .061 .087 .132 .208 .283 .189 - 1.1	 1.4 1.7 1.9 2.0 2.1 2.5 - - -

T-166	 7	 -	 2.4	 .081 .039 .050 .069 .084 .160 .208 .255 .274 10 14 18	 21

T-166	 8	 2.2	 .094 .030 .057 .094 .104 .125 .198 .264 .246 9 11 14	 l'

T-166	 9	 1.8	 .085 .028 .034 .069 .088 .132 .180 .217 8 11 11	 11

Triticites meeki (Mi:ILLER)
K-106	 1	 5.1	 1.8	 -	 .254 .079 .114 .137 200 .210 - 1.8	 2.0 2.0 2.2 2.3 - - - - - -

K-106	 2	 7.1	 2.5	 2.8	 .284 .082 .117 .125 .158 .205 .275 1.9	 2.1 2.4 2.8 2.8 2.9 - - - - -

K- 87	 3	 4.7	 2.2	 .188 .064 .111 .146 .160 .174 .245 1.9	 2.2 2.0 2.0 2.3 2.4 - - -

K- 87	 4	 4.5	 1.9	 2.4	 .207 .047 .077 .110 .148 .209 1.5	 2.1 2.2 2.5 2.3 2.4 -

K-87	 5	 -	 2.0	 .249 .073 .125 .163 .210 .244 13 19 19	 2;

K-155	 6	 5.8	 2.3	 2.5	 .226 .054 .086 .124 .158 .217 .256 1.7	 1.8 2.1 2.3 2.4 2.4 - - -

K-155	 7	 -	 2.6	 .233 .063 .100 .130 .165 .198 .240 9 18 20	 2:

K-104	 8	 11.6	 3.8	 3.1 .058 .094 .160 .212 .259 .285 .310 1.9	 1.7 1.8 2.0 2.2 2.5 2.9 3.1 - - _

K-104	 9	 9.9	 3.7	 .333 .075 .113 .148 .174 .244 .261 .275 .287 1.4	 1.7 1.9 2.3 2.7 3.0 3.1 - -

K-104	 10	 9.8	 3.4	 2.9	 .233 .061 .105 .171 .209 .238 .269 .261 1.6	 2.1 2.0 2.1 2.3 2.3 2.5 - - - -

K-104	 11	 9.3	 3.3	 2.8	 .224 .071 .117 .151 .209 .210 .273 .292 1.7	 2.2 2.0 2.1 2.4 2.6 2.8 - - -

K-104	 12	 9.3	 3.0	 3.1	 .218 .089 .111 .144 .214 .256 .250 1.7	 2.5 2.7 2.7 3.0 3.0 3.1 - - - -

K-104	 13	 10.1	 3.8	 2.7	 .181 .082 .132 .181 .200 .209 .215 275 .249 1.8	 2.0 2.0 2.0 2.0 2.3 2.5 2.6 - - -

K-104	 14	 3.5	 .222 .070 .085 .137 .181 .209 .299 .330 12 21 19	 2:

K-104	 15	 -	 3.9	 .218 .057 .104 .174 .240 .292 .291 .334 13 22 23	 I

K-104	 16	 -	 3.9	 .235 .070 .122 .164 .244 .254 .289 .310 13 20 26	 21

K-104	 17	 3.4	 -	 .238 .066 .115 .174 .209 .229 .278 .278 .304 13 19 21	 21

K-224	 18	 9.4	 3.6	 2.6	 .215 .059 .097 .129 .196 .244 .281 .330 1.3	 1.9 1.8 2.2 2.4 2.3 2.5 2.6 -

K-224	 19	 9.6	 3.7	 2.6	 .233 .090 .136 .193 .269 .275 .308 1.8	 1.9 1.9 2.2 2.4 2.5 2.6 -- --

K-224	 20	 9.5	 3.4	 2.8	 .233 .073 .125 .181 .183 .249 .337 1.8	 2.0 2.0 2.1 2.4 2.5 2.8 - - - -

K-224	 21	 4.1	 --	 .212 .057 .110 .175 .193 .214 .273 .310 9 16 21	 2:

K-224	 22	 3.0	 -	 .216 .061 .082 .134 .209 .226 .291 .291 9 17 17	 21

Loc.-locality; Sp.-specimen number; L.-length; W.-width; R.-ratio of length to width; P.-proloculus diameter; VI, V2,
NOTE: Proloculus diameter U-203, spec. 1 is 0.186 to 0.429 mm.



AMERICAN WOLFCAMPIAN FUSULINIDS
	

193

Infertus THOMPSON, n. sp., ( T-166 ); T. meeki ( MiiLLER ) ( K-106, K-87, K-155, K-104,
HOMPSON & BISSELL, n. sp., (U-203); and T. rockensis THOMPSON, n. sp., (K-248),

)tal count

5 V8 V7 V8 V9 VI

Tunnel angle (degrees)

V2 V3 V4 V5 V8 V7 V8 V9 VI	 V2

Thickness of spirotheca (mm.)

V3	 V4	 V5	 V8	 V7 V8 V9
Spec.

-- -- 21 17 21 28 28 -- --	 -- 010	 011 018 025 035 061 1

-- -- 13 18 23 27 -- -- --	 -- - 008 .018 021 029 032 2

__ -- 14 17 17 28 23 -- __ - 009

--

.012 017 022 3

-2121620202233---- - 017 	 4

1 - 009 .016 023 035 049 5

-- 13 23 30 29 -- -- -- 013 020 032 6

-- 17 28 32 29 -- -- -- 008	 012 017 .028 049 7

-- -- -- -- -- -- 27 25 30 49 43 014 019 028 028 038 044 061 1

-- -- --	 -- -- -- 18 20 27 34 25 -- 019 026 033 043 043 065 066 057 2

-- -- -- 16 22 25 37 --	 -- 023 031 039 .073 073 3

-- -- --	 -- -- -- 13 17 30 -- 026 037 076 068  	 4

- 026 035 044 044 059 070 - 5

i	 20 24 28 009	 013 024 026 .044 .052 070 070 057 8

__ __---------- -- -- -- 4040 38 32 44	 37 .026 .038 .057 .076 .095 .095 .085 1

-- -- -- -- 28 37 45 42 -- -- .033 .038 .052 .080 2

-- 32 30 49 50 55 - .021 .028 .040 .068 .068 .085 3

25 28 31	 -- .028 .052 .061 .061 .104 .100 4

-- -- -- -- -- -- -- 15 29 35 -- .035 .071 .095 .071 5

-- -- -- -- -- -- 40 44 44 54 -- - .022 .044 .060 .078 .082 8

1	 23 25 28 .018 .023 .054 .068 .074 .072 7

)	 18 20 24 .024 .025 .043 .071 .100 .076 8

3	 17 19 .026 .033 .047 .071 9

__ 19 27 36 41 42 40 -- --	 -- 017	 019 048 081 .077 1

__ __ 17 29 40 45 58 -- -- -- -- 020	 .023 .043 061 .093 .105 2

-- -- 22 21 29 35 42 48 -- -- -- 029 045 .058 .081 .085 3

..- __ 17 25 30 292 44 44 -- -- -- .014 055 .089 4

7 .021	 .031 050 .085 .079 5

-- -- -- 25 31 -- 39 -- -- -- 019	 .029 041 063 .086 6

3	 25 .015	 .028 .037 .058 065 .090 .120 7

-- -- 24 21 20 28 39 42 58 --	 -- 015	 018 037 044 .081 .122 .113 .099 8

-- -- 20 19 25 28 41 49 55 -- -- .018 035 .048 .080 .090 .109 .097 9

-	 -- -- 28 23 23 25 37 43 45 58	 -- 020	 035 .036 079 .095 .095 .101 10

-	 -- -- 19 20 25 30 40 44 -- -- -- 021	 .027 .052 .065 .079 .085 11

-	 -- -- 17 21 25 28 38 51 48 --	 -- - - 029 069 .091 .100 12

-	 -- -- 17 20 18 38 35 57 57 58	 -- 014	 025 .034 073 .081 .100 .135 13

8	 29 33 022	 .025 .030 044 .055 .088 093 14

5	 28 30 013	 021 030 051 .081 091 .115 15

2	 30 27 017	 .023 033 .081 .075 .090 .109 18

5	 25 35 017	 028 .049 .083 .089 .103 .100 17

-- -- 23 23 26 34 60 63 59 -- -- 015	 028 .036 .070 .098 .113 .110 18

-	 -- -- 23 31 29 37 56 69 -- -- .017	 .028 .046 .111 .104 .114 19

- -- -- 24 28 33 37 50 55 60 -- - .024 058 060 .090 .074 20

6	 25 013	 .021 036 .080 .072 .096 .116 21

1	 24 23 011	 .020 034 .046 .078 .087 22

volution 1, volution 2, etc.
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TABLE 5.-Measurements of Triticites pointensis THOMPSON, n. sp., (K-80);
K-224); T. ventricosus (MEEK & HAYDEN), K-103, 0-14; T. creekensis

T. directus THOMPSON, n. sp., (T-133); T
THOMPSON, n. sp., (T-150); T. cellama gnu

in millimeters.-CONTINUED

Loc.	 Spec.	 L.	 W.	 R.	 P.
V1 V2

Height of volutions (mm.)

V3	 V4	 V5	 V6	 V7 V8 V9 V1

Form ratio of volutions

V2 V3 V4 V5 V6 V7 V8 V9 V1 V2 V3 V4

Triticites ventricosus (MEEK af HAYDEN)
K-103	 1	 10.1	 4.4	 2.3	 .186 .058 .098 .154 .170 .231 .315 .298 .315 354 1.8 2.1 2.1 2.0 2.0 2.2 2.2 2.2 2.2 - - - -

K-103	 2	 -	 4.0	 .233 .095 .114 .137 .184 .210 .242 .280 .245 .302 14 23 26 25

K-103	 3	 9.7	 4.2	 2.3	 .167 .079 .077 .114 .135 .200 .270 .263 .340 .290 - 1.9 2.0 2.2 2.2 2.2 2.3 2.3 2.6 - - - -

K-103	 4	 3.9	 .268 .079 .100 .189 .219 .275 .331 .377 .338 13 23 25 30

K-103	 5	 4.5	 .181 .047 .070 .110 .179 .214 .221 .310 .335 .305 12 21 22 26

K-103	 6	 4.2	 -	 .254 .072 .107 .142 .214 .277 .350 .350 .373 12 20 24 30

K-103	 7	 8.3	 3.9	 2.1	 .163 .040 .068 .070 .147 .205 .263 .273 .282 .370 2.1 2.2 2.5 2.3 2.2 2.0 2.0 2.0 2.0 - - - -

K-103	 8	 9.4	 -	 .196 .081 .098 .119 .172 .252 .307 .338 .431 1.8 2.1 2.3 2.2 2.2 2.1 2.1 2.2 -

0-14	 9	 9.8	 3.8	 2.6	 .144 .047 .079 .135 .156 .240 .256 .350 .333 .373 2.3 2.8 2.7 2.6 2.5 2.4 2.7 2.9 -

0-14	 10	 10.3	 3.7	 2.8	 .191 .065 .086 .133 .186 .191 .256 .280 .280 1.4 1.8 2.1 2.3 2.4 2.4 2.5 2.5 2.8

0-14	 11	 8.8	 3.9	 2.3	 .217 .058 .103 .140 .200 .250 .310 .379 .379 1.8 1.9 1.9 1.8 1.9 1.9 2.3 2.3 -

0-14	 12	 9.8	 3.4	 2.9	 .263 .065 .083 .105 .170 .156 .205 .219 .321 .312 1.3 1.7 2.1 2.4 2.3 2.4 2.5 2.4 -

0-14	 13	 -	 3.7	 .245 .077 .105 .135 .170 .193 .261 .289 .352 366 	 8 16 19 21

Triticites creekensis THOMPSON, n. sp.
T-150	 1	 8.1	 3.7	 2.2	 .189 .095 .132 213 .290 302 .345 .320 1.8 1.9 2.0 1.9 2.0 2.3 2.4 - -

T-150	 2	 7.1	 3 . 6	 2.0	 .283 .066 .132 .208 .283 .283 .340 .340 1.5 1.6 1.7 1.7 1.8 1.8 2.0 - -

T-150	 3	 7.3	 3.3	 2.2	 .246 .080 .104 .180 .227 .265 .302 .330 1.2 1.8 1.8 1.8 1.8 1.8 2.0 - -

T-150	 4	 6.2	 2.8	 2.2	 .227 .071 .095 .175 .231 .283 .311 1.2 1.7 1.9 2.1 2.3 2.4

T-150	 5	 6.6	 3.3	 2.0	 .283 .081 .151 .198 .255 .297 .330 .330 1.6 1.7 1.8 1.6 1.6 1.6 2.0 - -

T-150	 6	 8.1	 3.0	 2.7	 .189 .078 .109 .137 .208 .274 .285 .310 1.9 2.0 2.2 2.3 2.4 2.5

T-150	 7	 -	 3.5	 -	 .189 .062 .085 .132 .160 .255 .293 .293 12 20 21 23

T-150	 8	 3.1	 .255 .081 .095 .160 .208 .298 .378 .357 11 20 21 23

T-150	 9	 3.1	 .264 .076 .132 .189 .227 .230 .283 .331 10 18 22 30

T-150	 10	 -	 3.5	 -	 .198 .062 .142 .208 .264 .283 .350 .378 11 16 20 30

T-150	 11	 -	 4.0	 -	 .350 .113 .151 .189 .283 .340 .378 .283 13 23 25 28

Triticites cellamagnus THOMPSON & BISSELL, n. sp.
U-203	 1	 5.7	 2.6	 2.2	 .186 .082 .128 .177 .198 .231 .238 .326 1.6 1.7 1.9 2.3 - -

U-203	 2	 -	 .220 .059 .096 .161 .236 .336 1.1 1.5 2.0 1.9 	

U-203	 3	 5.9	 3.0	 2.0	 .329 .086 .126 .151 .235 .254 .375 1.5 1.8 1.9 2.0 - - -

U-203	 4	 .275 .082 .128 .175 .247 .336 .340

U-203	 5	 -	 2.6	 .340 .083 .124 .170 .198 .277

U-203	 6	 6.1	 .303 .082 .100 .151 .186 .256 .294 .261 - 1.2 1.5 1.6 1.9 	

U-203	 7	 4.3	 2.2	 2.0	 .361 .093 .149 .160 .287 .331 1.1 1.6 1.8 1.8 2.0 - - - -

U-203	 8	 7.6	 3.2	 2.4	 .345 .089 .110 .161 .198 .270 .307 .333 1.2 1.6 2.0 2.1 2.4 2.4 - - -

U-203	 9	 3.1	 .312 .096 .109 .177 .228 .281 .350 11 20 22 26

U-203	 10	 -	 2.7	 -	 .273 .075 .121 .161 .235 .261 .288 9 16 16 19

U-203	 11	 4.3	 2.4	 1.8	 .380 .079 .128 .191 .233 .270 1.0 1.4 1.4 1.7 1.8 - - - -

U-203	 12	 2 . 0	 .354 .070 .110 .170 .233 .263 12 17 15 17

U-203	 13	 3 . 4	 .352 .101 .168 .257 .298 .354 10 16 22 24

U-202	 14	 4.9	 3.0	 1.7	 .431 .086 .150 .225 .323 .431 1.2 1.6 1.5 1.7 	

U-202	 15	 4.4	 -	 .408 .116 .191 .249 .307 .350 .408 9 20 20 27

U-202	 16	 5.9	 3.1	 1.9	 .380 .095 .207 .319 .442 .401 1.1 1.6 1.8 1.8 1.9

U-202	 17	 8.0	 3.7	 2.2	 .289 .105 .161 .256 .280 .396 .412 1.3 1.6 1.6

U-202	 18	 1.4	 .351 .115 .159 .230 	 10 17 19 -

Loc.-locality; Sp.-specimen number; L.-length; W.-width; R.-ratio of length to width; P.-proloculus diameter; VI, V2, etc
NOTE: Proloculus diameter U-203, spec. 1 is 0.186 to 0.429 mm.
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onfertus THOMPSON, n. sp., (T-166); T. meekt ( /WILLER)	 (K-106, K-87,
HOMPSON & BISSELL, n. sp., ( U-203); and T. rockensis THOMPSON, n. sp., (

K-155, K-104,
K-248),

ptal count

5 V6 V7 V8 V9

Tunnel angle (degrees)

1/1 V2 V3 V4 V5 V8 V7 V8 V9 VI	 V2

Thickness of spirotheca (mm.)

V3	 V4	 V5	 V6	 V7 V8 V9
Spec.

- - 19	 19 17 18 20 24 27 28 39 .010	 .022 .024	 .032 .064 .118 .107 .091 .098 1

S	 27 27 29 29 .022	 .028 .041	 .067 .088 .079 .110 .085 2

- - - - 22	 21 17 19 25 24 29 29 45 .019	 .021 .034	 .048 .061 .090 .107 .121 .123 3

I	 32 .018	 .026 .034	 .047 .066 .094 .103 .117 4

7	 28 26 34 34 .013	 .019 .023	 .035 .056 .065 .100 .117 .106 5

1	 31 28 28 .0n	 .032 .032	 .048 .058 .074 .113 .090 8

---- - 19 20 22 18 19 25 39 31 .010	 .021 .025	 .031 .042 .065 .105 .109 .161 7

- - - - 14	 18 23 24 21 28 37 - .011	 .016

-

.032	 .038 .045 .077 .094 .105 8

- -. 21	 21 20 25 28 38 41 52 - .015	 .022 .030	 .041 .069 .078 .117 .099 .084 9

- - - - - 24	 21 24 23 25 37 34 48 44 018	 .020 .027	 .041 .054 .076 .092 .073 .112 10

- - - - - 17	 16 20 19 23 25 26 36 - .018	 .019 .050 .068 .081 .113 - - 11

- - - - - 17	 23 29 29 30 37 42 - - .014	 .024 .028	 .046 .047 .076 .082 .081 .100 12

3	 22 24 28 .018	 .030 .034	 .039 .057 .077 .103 .108 13

19 25 22 30 33 38 - .021	 .026 .057	 .082 .085 .109 .095 1

------ 24 18 25 23 26 - - .017	 .028 .045	 .052 .071 .095 .085 2

20 18 23 23 27 - - .030	 .043 .057	 .078 .070 .113 .113 3

- - - - - - 24 25 35 39 48 - - - .022	 .031 .043	 .054 .081 .086 4

------- 15 17 18 29 - - - .044 .051	 .062 .091 .122 .095 5

- - - - - 22 22 24 32 32 38 - - .024 .047	 .070 .095 .104 6

3	 36 34 .024 .024	 .043 .074 .082 .104 7

1	 25 27 .026	 .029 .043	 .054 .087 .095 .095 8

1	 35 34 .023	 .038 .043	 .062 .074 .095 .113 9

5	 38 30 .036 .042	 .045 .073 .095 .113 10

)	 24 24 .028	 .038 .047	 .071 .095 .108 .104 11

----- 20 23 42 62 60 - - .028	 .036 .050	 .065 .077 .088 .107 1

.018	 .025 .038	 .057 .110 2

- - - - - 18	 23 42 60 56 - - - - .029	 .037 .049	 .077 .080 .082 - 3

027	 .043 .055	 .067 .097 .110 4

- - - - 20	 29 22 32 39 - - - .023	 .036 .053	 .070 .109 .123 5

.022	 .028 .052	 .061 .081 .100 .113 6

- - - - 24	 27 26 42 	 .029	 .045 .070	 .081 .102 7

- - - - 18	 26 29 49 50 - - - - .025	 .038 .061	 .076 .087 .109 8

3	 25 024	 .031 .048	 .067 .092 9

1	 23 023	 .037 .051	 .070 .077 .116 10

031 - .083 .109 11

.026	 .028 .053	 .074 .083 12

5 034	 .048 .069	 .082 .102 .115 13

18	 22 32 34 	 .019	 .039 .083	 .098 .121 14

.029	 .052 .077	 .101 .121 .141 15

- - - - 18	 23 30 	 037	 .057 .095	 .104 .153 18

- - - 14	 17 27 29 48 - - - - .043	 .051 .068	 .094 .113 .162 17

.033	 .056 .062 	 18

,olution 1, volution 2, etc.
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TABLE 5.-Measurements of Triticites pointensis THOMPSON, n. sp., (K-80); T. directus THOMPSON, n. sp., (T-133); !
K-224); T. ventricosus ( MEEK & HAYDEN ), K-103, 0-14; T. creekensis THOMPSON, n. sp., (T-150); T. cellarnagni

in millimeters.-CoNcLuDE

Loc. Spec.	 L.	 W.	 R. P.
VI V2

Height of volutions (mm.)

V3	 V4	 V5	 V6	 V7 V8 V9	 VI

Form ratio of volutions

V2 V3 V4 V5 V6 V7 V8 V9 V1 V2 V3 V4

Triticites rockensis THOMPSON, n. sp.
K-248 1 5.2 2.0 2.6 .156 .042 .101 .124 .157 .219 .251 1.9 1.8 2.3 2.3 2.4 2.6 - - -

K-248 2 5.2 2.8 1.9 .139 .040 .066 .106 .169 .221 .223 .299 .313 1.8 2.0 2.3 2.0 2.0 2.0 1.9 - - - -
K-248 3 6.9 3.2 2.1 .094 .036 .077 .113 .186 .252 .304 .268 .322 1.4 1.9 2.0 1.8 1.9 2.0 2.1 - - - -
K-248 4 5.3 2.4 2.2 .104 .038 .066 .103 .162 .198 .235 .261 1.4 1.9 2.4 2.4 2.8 2.5 2.5 - - - - -
K-248 6 2.4 .092 .033 .057 .080 .136 .209 .266 .263 7 13 17 17
K-248 8 - 2.2 .148 .044 .093 .139 .169 .195 .245 10 15 16 21
K-248 10 5.6 2.3 2.4 .186 .061 .091 .130 .154 .198 .226 1.8 2.0 2.1 2.1 2.2 2.3 - - - -
K-248 11 2.0 - .112 049 .077 .107 .156 .193 .214 .231 9 12 15 14
K-248 12 - 2.1 - .091 .035 .054 .068 .105 .182 .233 .261 8 12 15 18
K-248 14 5.3 2.4 2.3 .163 .063 .105 .133 .163 .233 .233 .252 1.6 2.0 2.0 2.0 2.0 2.1 2.3 - - - - - -

Loc.-locality; Sp.-specimen number; L.-length; \V.-width; R.-ratio of length to width; P.-proloculus diameter; VI, V2, et(
NOTE: Proloculus diameter U-203, spec. 1 is 0.188 to 0.429 mm.
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mfertus THOMPSON, n. sp., ( T-166); T. meeki ( MULER) (K-106, K-87, K-155, K-104,
HOMPSON & BISSELL, n. sp., (U-203); and T. rockensis THOMPSON, n. sp., (K-248),

ptal count

5 V8 V7 V8 VO VI

Tunnel angle (degrees)

V2 V3 V4 VIS V6 V7 V8 VO V1 V2

Thickness of epirotheca (mm.)

V3	 V4	 V5	 V8	 V7	 V8	 V9
Spec.

20 33 29 28 28 33 41 - - .015 .031 .031 .044 .059 .050 1

27 28 23 28 24 42 32 - - .007 .015 .040 .057 .072 .098 2

- 30 32 24 28 38 36 - .005 .011 .023 .055 .072 .087 .092 3

- - 21 30 27 38 44 47 44 - .008 .013 .022 .036 .071 .056 .069 4

2	 26 27 .010 .019 .038 .052 .070 .080 6

0	 20 19 .009 .022 .033 .036 .068 .058 .070 8

- - - 25 24 28 31 36 35 48 - - - .031 .042 .061 .061 10

8	 1 9 - .015 .018 .022 .035 .058 .062 11

6	 16 lg .011 .016 .018 .035 .050 .085 .069 12

- - - 22 27 31 29 31 45 - - - .015 .023 .045 .059 .077 .078 .073 14

volution 1, volution 2, etc.
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TABLE 6.-Measurements of Dunbarinella fivensis THOMPSON, n. sp. (K-216); D. americana THOMPSON, n. sp. (K-106);
THOMPSON, n. sp. (K-103, K-246); D. glenensis TnompsoN, n. sp. (K-107); D. wetherensis THOMPSON, n. sp. (T-152

in millimete

Loc.	 Spec.	 L.	 W.	 R.	 P.
	 Height of volutions	 Form ratio of volutions

VI V2 V3 V4 V5 V6 V7 V8 V9	 VIO VII	 VI V2 V3 V4 V5 V6 V7 V8 V9 VIO V

Dunbarinella livensis niontipsom, II. sp.

K-216	 1	 4.8	 2.2	 2.2	 .110 .042 .054 .082 .096 .140 .182 .184 -	 1.7 1.9 2.2 2.2	 2.3	 2.1	 2.4 - - - -

K-2 16	 2	 -	 1.7	 -	 .105 .041 .059 .063 .088 .117 .142 .180

K-216	 3	 4.5	 2.1	 2.2	 .072 .037 .044 .056 .107 .140 .219 .219 .226 1.22.0	 2.7 2.5	 2.2	 2.2	 2.1 2.2 - - -

K-216	 4	 -	 1.6	 .094 .040 .054 .065 .123 .163 .198 	

K-2 16	 5	 4.3	 2.0	 2.2	 .098 .033 .042 .041 .074 .140 .198 .220 .259 2.4	 2.7	 2.5 2.6	 2.6	 2.6	 2.6 - - --

K-216	 8	 -	 2.1	 -	 .068 .033 .037 .082 .098 .123 .161 .198 .233

K-216	 7	 4.6	 1.9	 2.4	 .121 .037 .044 .100 .105 .123 .191 .212 2.8	 2.9	 2.8 2.6 - 2.4 2.6 - - - --

K-216	 8	 5.8	 2.4	 2.4	 .098 .030 .037 .051 .093 .131 .205 .228 .275 1.6	 1.7	 2.2 2.02.1	 2.5	 2.6 2.3 - - -

K-216	 9	 -	 1.9	 -	 .110 .033 .049 .083 .103 .158 .212 .261

K-216	 10	 -	 1.6	 .097 .030 .051 .072 .117 .121 .186 .242

IC-218	 11	 5.0	 -	 -	 .086 .037 .058 .065 .117 .149 .198 .207 2.93.3	 2.72.5	 2.62.62.8

K-218	 12	 4.7	 2.1	 2.3	 .079 .037 .047 .075 .123 .151 .191 .203 .240 1.72.42.4 2.42.22.02.1

K-216	 13	 4.8	 1.9	 2.5	 .098 .035 .040 .067 .103 .128 .177 	 1.8	 2.2	 2.7 2.9	 2.9	 2.7	 2.4

K-216	 14	 4.2	 1.6	 2.8	 .070 .030 .040 .044 .083 .135 .184 .228 1.31.82.02.82.92.72.8

K-216	 15	 4.3	 2.2	 2.0	 .117 .037 .054 .079 .128 .170 .198 .210 1.4	 2.1	 2.2 2.4	 2.2	 2.0	 2.0 2.0 - -

K-216	 16	 5.0	 2.1	 2.4	 .083 .030 .035 .058 .098 .154 .186 .205 2.2	 2.9	 2.9 2.72.52.3	 2.3

K-216	 17	 3.8	 1.5	 2.5	 .110 .033 .049 .082 .144 .179 .224 	 1.92.5	 2.3 2.2 2.1 2.3 -

Dunbarinella americana THOMPSON, n. sp.
IC-106	 1	 8.4	 2.2	 ---	 .100 .030 .051 .082 .110 .147 .236 .221 .228 1.4 1.9 1.8 2.4 2.8 8.0 8.5 --

K-108	 2	 8.1	 2.3	 2.6	 .077 .030 .037 .070 .088 .163 .198 .228 .289 1.5 2.3 2.7 2.8 2.7 2.5 2.8 --

IC-108	 3	 6.5	 2.2	 .107 .037 .049 .079 .130 .188 .214 .258 2.2 2.6 2.5 2.4 2.3 2.5 2.6 --- --

K-108	 4	 6.2	 2.2	 2.8	 .154 .042 .056 .100 .112 .181 .198 .224 .224 1.5 2.2 2.5 2.6 2.4 3.0 3.1 - - - -

IC-106	 5	 8.5	 2.0	 3.3	 .128 .044 .061 .082 .121 .172 .212 .224 2.3 2.5 2.4 2.7 3.1 3.1 3.4 - - -

IC-106	 8	 7.9	 2.6	 .126 .030 .054 .075 .133 .191 .235 .252 .233 2.5 2.2 2.6 2.8 2.9 2.9 3.3 ---- --- --

IC-106	 7	 6.3	 2.1	 3.0	 .105 .037 .068 .079 .105 .128 .149 .210 .210 2.4 2.2 2.2 2.7 2.5 2.4 3.1 --

K-106	 8	 8.9	 2.3	 .135 .035 .047 .065 .103 .131 .172 .210 .217 1.9 2.3 2.4 2.6 2.9 3.1 3.4 - - - -

IC-108	 9	 6.6	 2.1	 3.1	 .121 .042 .044 .075 .093 .161 .175 .226 .214 1.5 1.8 2.3 2.2 2.5 3.0 3.0 - - -

K-108	 10	 6.7	 2.5	 2.7	 .091 .028 .040 .083 .083 .128 .170 .233 .252 2.1 2.1 2.2 2.1 2.1 2.5 2.8 --- ---- --

IC-108	 11	 2.5	 ---	 .123 .023 .054 .082 .110 .136 .175 .200 .219

IC-106	 12	 2.1	 ---	 .089 .034 .043 .061 .100 .138 .189 .217 .224

1(-108	 13	 ----	 2.3	 .119 .034 .041 .085 .118 .182 .204 .223 .238

IC-108	 14	 ---	 2.3	 .135 .032 .057 .084 .099 in .178 .221

IC-108	 15	 1.9	 .090 .038 .047 .051 .081 .113 .130 .149 .189

Dunbarinella eoextenta THOMPSON, n. sp.
T-183	 1	 8.4	 3.3	 1.9	 .125 .045 .069 .095 .123 .180 .217 .283 .246 .302 1.8 2.1 2.4 2.1	 1.9 1.9 1.9 2.0 1.9 --- --

T-183	 2	 8.8	 2.9	 2.3	 .113 .028 .049 .074 .095 .132 .185 .180 .220 .259 1.2 1.8 1.4 1.9 2.1	 1.9 1.9 2.0 2.2	 --

T-183	 3	 5.5	 2.8	 2.0	 .132 .035 .073 .113 .160 .198 .246 .283 .283 1.8 1.4 1.8 1.7 1.6 1.7 1.9 2.0 --- --

T-183	 5	 ---	 3.3	 ---	 .126 .048 .048 .093 .121 .154 .219 .280 .308 .327

T-183	 8	 ----	 2.8	 .132 .053 .068 .113 .130 .132 .255 .283 .311

T-183	 7	 ---	 2.7	 .104 .037 .057 .090 .132 .160 .217 .264 .283

Dunbarinella eoextenta THOMPSON, n. sp.
T-181	 1	 6.2	 3.3	 1.9	 .104 .034 .057 .089 .094 .151 .218 .245 .336 .312 1.5	 1.8 2.1 2.0 1.9 1.9 1.8 1.9 2.0	 --

T-181	 2	 8.9	 3.4	 2.0	 .113 .038 .051 .071 .113 .142 .189 .227 .283 .283 2.0 2.1 1.9 1.9 2.1 2.1	 1.9 1.9 1.9 --- --

T-181	 3	 6.0	 3.1	 1.9	 .109 .043 .066 .113 .151 .189 .255 .293 .359 1.7 1.9 2.0 1.9 2.4 2.1 2.1 2.2 --- --

T-181	 4	 2.5	 .104 .030 .053 .064 .100 .142 .189 .189 .236 .283

T-181	 5	 ---	 2.9	 .094 .035 .057 .104 .094 .155 .189 .283 .302

T-181	 8	 5.95	 3.1	 1.9	 .132 .049 .061 .085 .113 .180 .189 .217 .283 .274 2.1	 2.3 2.3 2.3	 1.8 1.8 1.9 2.1 2.1	 --

T-181	 7	 8.0	 3.0	 2.0	 .113 .038 .064 .104 .151 .189 .222 .226 283 .283 1.9 2.0 2.4 2.2 2.0 1.7 1.8 2.0 2.0
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oextenta THOMPSON, n. sp. (T-183, T-181, K-106, K-87); D. extenta THOMPSON (T-27, T-183, T-154); D. hughesensis
). obesa (Beede) (K-219); D. tumida (Skinner) (K-219, K-110, 0-10); and D. koschmanni (Skinner) (0-10),

Septal count

V4 V5 VO V7 V8 V9 VIO VI

Tunnel angle (degrees)

V2 V3 V4 V5 V6 V7 V8 V9 VIO

Thickness of spirotheca

V1	 V2	 V3	 V4	 V5	 VS	 V7 V8 V9	 V10
Spec.

/1	 V2 V3

16	 17 10 15 15 23 - - - .011	 .016	 .019	 .024 .027 .037 .038 .057 1

10	 16 19 24 23 28 30 	 .011	 .012	 .018 .032 .034 .046 .057 2

25	 20 19 18 20 28 - - - .018	 .023	 .021 .033 .040 .053 .063 3

9	 16 18 19 26 25 	 .015	 .016	 .022	 .028 .034 .041 4

13	 14 19 17 22 22 23 - - .011	 .014	 .019	 .019 .041 .042 .045 .063 5

9	 15 18 21 24 29 33 	 .014	 .018	 .019 .024 .031 .048 .057 6

11	 22 23 21 23 29 - - - 014	 .016	 .023	 .030 .038 .041 .054 7

14	 13 15 15 18 23 24 - - 014	 .015	 .016	 .018 .023 .041 .051 .063 a

11	 16 19 22 26 26 29 	 .012	 .020	 .020	 .024 .024 .046 .054 9

9	 16 19 22 25 26 	 014	 .016	 .028 .031 .047 .055 10

19 15	 15 15 15 20 25 - .011	 .023	 .020 .027 .055 11

17 19	 19 17 18 21 21 - 011	 014	 .024	 .027 .028 .043 .053 .086 12

13	 14 20 22 31 32 - 009	 .016	 .020 .038 .052 .052 13

12	 18 22 23 25 26 - .014	 .020	 .024 .031 .036 14

16 14	 18 15 17 16 20 - 009	 .014	 .019	 .028 .032 .041 .053 15

22	 21 22 17 19 30 - 009	 .016	 .019 .026 .043 .046 .068 18

18	 15 18 19 22 28 - .015	 .015	 .027	 .027 .042 .047 17

12	 16 22 28 24 30 - - - .012	 018	 .019	 .026 .034 .055 .058 .081 1

16	 18 23 24 26 28 34 - - .010	 015	 .018	 .023 .028 .047 .045 .058 2

20 19	 15 18 28 24 29 34 - - 015	 .015	 .023 .032 .052 .063 3

20 17	 17 19 26 26 29 - - .012	 013	 .012	 .023 .040 .047 .069 .077 4

20 20	 25 22 26 35 45 - - - .010	 012	 .015	 .020 .024 .034 .065 .071 5

18 12	 21 20 22 26 31 37 - - .010	 010	 .017	 .025 .038 .052 .085 6

24	 17 18 24 22 35 - - - .007	 018	 .020	 .027 .029 .044 .053 .060 7

- 	 18 22	 13 22 26 27 26 31 - - .012	 012	 .018	 .019 .040 .048 .048 .068 8

18 - 24 24 26 29 29 31 - - 009	 .015	 .019 .036 .052 .058 .072 9

18 18	 15 18 19 23 20 28 - - 008	 010	 .018	 .019 .035 .041 .052 .062 10

13	 18 20 23 26 28 	 .008	 012	 .018	 .022 .030 .039 .048 .061 11

-	 15 17 21 23 26 26 27 	 -	 010	 .018	 .016 .031 .037 .052 .059 12

11	 18 20 20 22 26 26 	 012	 .014	 .023 .036 .052 .055 .066 13

14	 20 25 22 28 32 33 39 	 .009	 016	 .016	 .021 .037 .037 .061 14

-	 15 18 19 23 24 26 	 .010	 017	 .017	 .022 .025 .037 .043 .055 15

19 19 20 24 34 - - .024 .037 .049 .049 .071 .067 1

14 13 20 21 28 - - .028 .035 .044 .058 .056 .075 2

15 15 18 23 - - - .032 .045 .052 .045 .051 3

13	 17 19 22 25 28 32 35 38 - .023 .031 .043 .088 .085 .077 5

15	 18 20 22 26 33 36 34 	 .028 .040 .063 .089 8

11	 18 19 20 25 27 35 36 	 - .028 .039 .056 .068 .079 7

12 10 16 20 26 26 - .028 .043 .041 .078 .078 1

20 22 20 20 24 .038 .070 .075 .083 - 2

15 21 16 24 24 - - - - - .028 .042 .049 .068 .080 3

13	 18 21 24 27 33 32 38 	 - - - .022 .029 .025 .050 .066 .094 4

12	 14 16 20 26 27 29 34 	 .053 .062 .069 5

19 14 17 24 18 - - - - - .033 .047 .054 .068 .095 .076 -

13 16 18 17 22 - .038 .055 .066 .076 .078 - 7
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TABLE 6.-Measurements of Dunbarinella fivensis THOMPSON, n. sp. (K-216); D. americana THOMPSON, n. sp. (K-106);
THOMPSON, n. sp. (K-103, K-246); D. glenensis THOMPSON, n. sp. (K-107); D. wetheremis THOMPSON, n. sp. (T-15

in millimett

Loc.	 Spec.	 L.	 W.	 R.	 P.
Height of volutions	 Form ratio of volutions

V1 V2 V3 V4 V5 V6 V7 V8 V9 VIO VII VI V2 V3 V4 V5 V6 V7 V8 V9 VIO V

Dunbarinella eoextenta THOMPSON, n. sp.

K-106	 1	 7.0	 2.8	 2.5 .130 .047 .054 .065 .096 .128 .158 .179 .233 .282 2.6 2.7 2.6 2.8 2.4 2.2 2.2 2.2 - - -

K-106	 2	 5.5	 2.7	 2.0 .168 .040 .083 .098 .144 .175 .236 .254 .301 2.1 2.2 - 2.3 2.1 	

K-106	 3	 6.3	 2.6	 2.4 .131 .061 .061 .069 .112 .177 .203 .248 .289 2.0 2.3 2.3 2.2 2.1 2.3 2.3 2.4 - - -

K-106	 4	 3.0	 - .119 .033 .070 .093 .107 .161 .189 .217 .256 .263

K-106	 5	 6.3	 2.4	 2.6 .158 .049 .044 .082 .100 .154 .191 .249 .311 - 2.4 2.3 2.3 2.2

Dunbarinella eoextenta THOMPSON, O. sp.

K- 87	 1	 5.2	 2.0	 2.6 .135 .039 .070 .092 .117 .153 .208 .215 1.7 2.1 2.2 2.3 2.4 2.3 2.4 - - -

K- 87	 2	 5.1	 2.5	 - .167 .048 .075 .096 .157 .191 .190 .269 1.9 2.0 2.0 2.0 2.1 2.2 2.3 - - - -

K- 87	 3	 5.1	 2.7	 - .125 .047 .057 .073 .122 .153 .209 .209 .306 1.7 1.6 1.9 1.9 2.3 2.0 2.1 2.1 - - -

K- 87	 4	 5.6	 2.5 .071 .028 .041 .061 .086 .136 .186 .205 .254 1.1 1.7 2.2 2.4 2.5 2.5 2.4 2.7 - - -

K- 87	 5	 -	 2.9	 - .165 .047 .070 .101 .172 .191 .205 .230

Dunbarinelia extenta THOMPSON

T-27	 1	 8.8	 3.4	 2.5 .141 .047 .080 .113 .151 .217 .255 .302 .293 .330 1.2 1.5 1.6 1.7 1.7 1.9 2.1 2.3 2.5 - -

T-27	 2	 9.1	 3.4	 2.7 .128 .052 .071 .104 .145 .170 .208 .255 .274 .274 1.5 2.2 2.2 2.1 2.1 2.2 2.4 2.5 2.7 - -

T-27	 3	 9.5	 3.9	 2.4 .160 .043 .052 .076 .142 .151 .171 .264 .283 .290 1.3 1.6 2.1 2.0 2.1 2.1 2.1 2.4 2.4 - -

T-27	 4	 -	 3.2	 - .132 .043 .066 .095 .123 .160 .198 .255 .260 .293

T-27	 5	 3.1 .141 .041 .061 .113 .143 .179 .210 .240 .283 .283

T-27	 6	 3.4 .151 .041 049 .095 .123 .189 .208 .236 .283 .283

T-183	 7	 8.4	 3.1	 2.7 .088 .034 .049 .072 .123 .170 .227 .265 .293 .300 1.9 2.0 2.1 2.1 2.2 2.6 2.5 2.6 2.7 - -

T-154	 8	 9.5	 3.7	 2.6 .080 078 .052 .078 .104 .151 .215 .255 .293 .340 2.3 2.1 2.3 2.0 1.7 2.1 2.0 2.6 3.3 - -

Dun barinella hughesensis THOMPSON, n. sp.

K-103	 1	 8.2	 2.7	 3.1 .131 .047 .063 .082 .154 .198 .233 .270 2.0 2.1 2.2 2.1 2.3 2.6 - - - - -

K-103	 2	 6.8	 2.5	 2.7 .117 .035 .047 .070 .137 .172 .235 .305 .233 1.6 2.4 2.7 2.4 2.2 2.4 2.4 2.7 - - -

K-103	 3	 2.1	 - .081 .039 .039 .051 .074 .112 .189 .221 .257

K-103	 4	 7.9	 2.8	 2.8 - .058 .077 .149 .210 .287 .356 2.1 2.6 2.2 2.2 2.2 2.4 2.5 2.8 - - -

K-246	 5	 7.7	 2.5	 3.0 .109 .026 .056 .071 .139 .191 .244 .310 1.9 2.1 2.5 2.5 2.4 2.4 3.0 - - - -

K-246	 6	 2.7 .122 .044 .085 .125 .234 .222 .278 	 2.5 2.5 2.1 2.3 2.4 2.8 - - - - -

K-246	 7	 8.1 .123 .036 .057 .115 .191 .245 .305 	 2.3 2.6 2.4 2.6 2.7 	

K-246	 8	 9.4	 2.7	 - .132 .042 .073 .124 .186 .238 .266 .284 2.2 2.2 2.5 2.4 2.6 2.8 3.0 - - - -

R-246	 9	 6.6	 2.2	 3.0 .127 .023 .070 .113 .179 .209 .261 	 2.6 2.5 2.7 2.9 3.0 3.0 - - - - -

Dunbarinella glenensis THOMPSON, n. sp.

K-107	 1	 8.42	 3.20	 2.6 .170 .044 .063 .079 .149 .175 .198 .235 .280 2.0 1.9 2.3 2.1 2.3 2.2 2.1 2.3 -- - -

K-107	 2	 8.71	 3.26	 2.7 .200 .058 .068 .086 .126 .217 .221 .252 .305 1.5 1.9 2.2 1.9 2.0 1.8 2.0 2.3 2.7 - -

K-107	 3	 6.62	 2.61	 2.5 .151 .056 .070 .105 .114 .184 .256 .259 .315 - 1.7 1.9 1.8 1.9 2.0 2.2 2.0 2.5 - - -

K-107	 4	 7.62	 3.32	 2.3 .149 .049 .086 .086 .144 .186 .182 .217 .291 .382 1.8 1.7 1.8 1.7 1.5 1.4 1.6 1.7 1.8 - -

K-107	 5	 7.55	 3.23	 2.3 .147 .033 .049 .079 .091 .137 .170 .235 .268 .330 1.5 1.9 2.4 2.3 2.0 1.8 1.9 1.8 2.0 - -

K-107	 7	 2.76 - .198 .058 .075 .121 .147 .193 .273 .303 .310

K-107	 9	 3.12 .179 .056 .068 .103 .149 .181 .256 .256 .256

K-107	 12	 8.35	 3.52	 2.4 .151 .051 .063 .130 .149 .186 .200 .338 .298 .316 1.4 2.0 1.9 2.1 2.2 2.1 2.1 2.0 2.4 - -

K-107	 17	 7.95	 2.45	 - .144 .044 .088 .121 .133 .247 .316 .284 1.7 1.9 2.1 1.8 1.9 2.0 2.3 - - - -

K-107	 18	 3.42	 --- .165 ---- .100 .133 .189 .242 .233 .233 .310

K-107	 19	 3.96 .140 .058 .059 .056 .151 .196 .191 .298 .295

Ii-107	 22	 2.95	 --- .163 .060 .083 .114 .133 .189 .238 .291 .273
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iextenta THOMPSON, n. sp. ( T-183, T-181, K-106, K-87);  D. extenta THOMPSON ( T-27, T-183, T-154); D. hughesensis
. obesa (Beede) (K-219); D. tumida (Skinner) (K-219, K-110, 0-10); and D. koschmanni (Skinner) (0-10),
-CONTINUED.

1	 V2 V3

Septal count

V4 V5 V6 V7 V8 V9 VIO V1

Tunnel angle (degrees)

V2 V3 V4 V5 V6 V7 V8 V9 VIO V1 V2 V3

Thickness of spirotheca

V4	 V5	 V6	 V7 V8 V9	 V10
Spec.

17 15 16 18 19 16 21 -- - 010 .015 .017 022 033 .047 .073 .078 1

12 11 14 17 15 18 18 -- .014 018 .022 .024 034 037 .069 .074 2

16 13 14 17 18 21 18 -- - 019 .019 .026 022 046 .047 .078 3

1	 19 22 22 30 27 37 33 	 - 016 .018 .020 024 038 .045 .049 .058 4

15 19 14 21 15 21 -- .011 014 .020 .023 027 058 .065 .073 5

18 15 22 26 24 34 .008 .031 .037 .050 .058 1

24 24 22 22 21 21 23 .014 .014 .015 .025 ---- .049 .069 ---- 2

14 13 10 13 13 16 17 19 20	 -- ---- .014 .022 .024 .050 .057 .078 3

16 16 18 18 18 27 26 21	 -- - .010 019 .029 .045 .073 4

1	 16 18 18 24 22 22 	 .010 .017 .023 .048 .051 .078 .095 5

18 22 23 28 34	 -- ___-. .033 .045 .056 .063 .095 .057 1

18 20 21 26 28 26	 -- ---- .026 .031 .066 .061 .073 2

18 18 20 24 26 33 .070 .075 .074 3

I	 19 20 24 26 30 30 33 35	 -- .013 .015 .013 .023 .042 .061 .075 .061 4

I	 15 20 25 29 31 33 -- 36	 -- .019 .031 .047 .061 .068 .089 5

1	 19 21 20 26 32 36 37 40	 -- ____ .026 .036 .040 .053 .076 .071 6

17 24 28 34 38	 -- ____ .026 .035 .054 .076 .085 .095 7

20 32 28	 -- .026 .011 .044 .064 .076 8

14 12 14 20 24 35 38 -- --	 -- .011 .014 .019 .026 .042 .059 .074 1

12 15 19 20 19 43 -- -- -- .014 .014 .024 .024 .032 .041 .065 2

I	 15 20 20 19 22 26 	 .015 .015 .022 .040 .077 3

23 22 21 25 29 43 -- .027 .039 055 .092 4

14 19 19 22 31 32 008 .010 .014 027 .033 .068 .077 5

16 16 23 32 30 30 26 -- .011 012 .019 .043 044 .082 6

15 24 21 24 31 36 39 -- 006 .016 .025 036 .069 .087 7

19 14 20 29 36 -- -- 008 .018 .036 .059 .076 .073 8

19 18 22 33 40 -- -- 010 012 .018 .030 051 .080 9

15 15 17 18 20 20 23 21 37	 -- .012 027 028 .050 .057 .058 .101 1

12 14 15 17 14 15 19 26 35 011 .018 .026 032 043 .054 058 2

18 18 13 15 18 15 19 22 --	 -- .011 015 .022 .032 .032 047 .066 3

18 19 18 16 13 17 18 23 -- -- 014 .023 .022 .030 .034 .051 .053 .057 4

14 16 13 11 14 14 19 24 31	 -- .016 .015 .026 .030 .031 .047 .061 .074 5

17 20 22 28 32 34 	 .011 .015 .020 .031 .042 .045 .072 058 7

19 21 25 27 35 36 	 .011 .012 .016 .026 .031 .032 .058 .068 9

18 18 15 14 15 19 23 29 -- -- 014 .016 .026 034 .035 .039 .073 .066 .082 12

17 20 20 18 26 25 36 -- -- -- 014 .020 .026 .027 .039 .058 067 17

22 21 27 30 39 39 	 .030 .030 036 050 .068 .050 18

-- 19 23 27 32 33 	 - 022 .022 .036 .051 .057 .049 19

20 23 27 30 31 32 	 .020 .020 .036 .061 .067 .063 22
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TABLE 6.-Measurements of Dunbarinella fivensis THOMPSON, n. sp. (K-216); D. americana THOMPSON, n. sp. (K-106);
TimmPsoN, n. sp. (K-103, K-246); D. glenensis THOMPSON, n. sp. (K-107); D. wetherensis THOMPSON, n. sp. (T-15:

in millimetE

Loc.	 Spec.	 L.	 W.	 R. P.
VI V2 V3 V4

Height of volutions

V5	 V6	 V7 V8 V9 VIO VII VI V2 V3

Form ratio of volutions

V4 V5 V8 V7 V8 V9 V101

Dunbarinella wetherensis THOMPSON, n. sp.

T-152	 1	 7.9	 3.5	 2.3 .161 .062 .095 .145 .189 .246 .274 .283 .283 1.7 2.2 2.0 2.1 2.0 2.2 2.3 2.3 - - -

T-152	 2	 9.4	 3.2	 3.0 .082 .032 .045 .078 .113 .161 .208 .265 .265 .311 1.5 2.6 2.8 2.7 2.3 2.4 2.4 2.8 3.0 - -

T-152	 3	 7.6	 3.2	 2.4 .123 .043 .069 .151 .189 .236 .293 .236 .311 2.1 2.8 2.5 2.4 2.2 2.2 2.3 2.4 - -

T-152	 4	 6.8	 2.8	 2.5 .132 .041 .085 .123 .170 .210 .316 .265 1.3 1.7 2.0 2.2 2.3 2.3 2.5 - - - -

T-152	 5	 6.3	 2.5	 2.5 .110 .038 .060 .085 .132 .225 .270 .292 2.0 2.2 2.9 3.0 3.0 2.7 2.5 - - - -

T-152	 6	 6.9	 3.4	 2.0 .095 .033 .065 .113 .189 .189 .236 .236 .293 .311 1.3 2.0 2.0 2.0 2.0 2.1 2.2 2.0 2.0 - -

T-152	 7	 3.6	 - .095 .037 .041 .104 .161 .166 .217 .321 .321 .321

T-152	 8	 --	 3.4 .179 .061 .074 .104 .132 .175 .222 .269 .283 .283

T-152	 9	 -	 2.7 .132 .032 .095 .130 .198 .225 .283 .330

T- 1 52	 10	 -	 3.1	 - .085 .035 .076 .104 .180 .208 .245 .311 .311

Dunbarinella obesa ( BEEDE )

K-2 1 9	 1	 9.3	 3.7	 2.5 .112 .035 .047 .079 .126 .172 .214 .235 .252 .248 1.1 1.9 2.0 2.2 1.9 2.1 1.9 2.1 2.0 - -

K-219	 2	 9.5	 3.8	 2.6 .189 .056 .098 .163 .280 .304 .303 .280 .284 1.8 2.3 2.2 2.1 2.0 2.1 2.3 2.5 - - -

K-219	 3	 8.2	 3.1	 2.6 .238 .083 .147 .170 .212 .266 .312 .301 1.4 1.6 1.7 1.7

K-219	 4	 9.7	 4.2	 2.3 .151 .047 .077 .161 .238 .233 .303 .282 .316 .291 1.8 2.1 2.2 2.1 1.9 1.8 2.2 2.3 2.5 - -

K-219	 5	 3.7	 - .158 .053 .098 .142 .238 .221 .247 .289 .266

K-219	 6	 8.9	 3.3	 2.7 .163 .065 .102 .149 .184 .242 .273 .298 .370 1.9 1.8 1.5 1.4 1.6 1.8 2.3 2.4

K-219	 7	 10.7	 3.7	 2.9 .193 .051 .096 .107 .147 .217 .263 .296 .270 .282 1.8 1.9 1.9 1.9 2.1 2.3 2.5 2.8

K-219	 8	 9.5	 4.1	 2 3 .149 .040 .100 .139 .161 .198 .247 .284 .270 .307 2.4 2.1 2.0 1.8 1.9 2.0 2.0 2.2

K-219	 9	 8.4	 3.2	 2.6 .221 .063 .088 .135 .191 .231 .235 .266 .319 1.2 1.5 1.9 1.9 1.9 1.7 1.8 2.3

K-2 1 9	 11	 8.9	 3.6	 2.5 .184 .054 .103 .134 .170 .228 .256 .338 .312 - 1.8 1.9 2.1 2.0 1.9 2.0 2.3 2.5

K-219	 12	 4.2	 - .070 .030 .035 .070 .107 .156 .238 .268 .217 .275 .305

K-219	 13	 3.8 .093 .033 .054 .110 .179 .203 .210 .233 .266 .312

Dunbarinella tumida (SKINNER)

K-219	 1	 7.3	 5.1	 1.4 .212 .037 .075 .091 .149 .186 .228 .250 .250 .233 .277 .303 1.0 1.1 1.3 1.3 1.4 1.3 1.4 1.0 1.5 1.5	 1

K-2 1 9	 2	 7.9	 4.1	 1.9 .083 .042 .070 130 .156 .163 .280 .274 .291 .345 .294 -- 1.5 1.7 1.5 1.6 1.6 1.6 1.6 1.6 1.5 1.9	 -

K-219	 4 	4. 2 .280 .060 .107 .135 .121 .154 .247 .277 .333 .326 .305

K-219	 5	 7.9	 3.9	 2.0 .282 .072 .107 168 .196 .189 .291 340 .398 1.4 1.4 1.3 1.3 1.4 1.3 1.5 1.7 - - -

K-219	 6	 9.5	 4.5	 2.1 .107 .028 .051 .091 .135 .182 .254 .270 .320 .350 .305 .277 1.3 1.8 1.7 1.5 1.4 1.4 1.5 1.4 1.7 1.8	 -

K-219	 7	 -	 4.1 .137 .056 .096 .137 .158 .189 .326 .321 .333 .340

K-219	 8	 -	 3.5 .163 .049 .077 .112 .191 .214 .322 .303 .309 1.3 1.5 1.5 1.4 1.5 1.4 1.5 1.6 1.6 1.7	 1

Dunbarinella tumida (SKINNER)

K-110	 1	 5.7	 3.1	 1.8 140 .044 .054 .105 .154 .186 .247 .263 .296 1.7 1.9 1.9 1.7 1.9 1.6 1.7 1.6

K-110	 2	 8.4	 3.9	 2.2 .228 .068 .105 .114 163 .217 .247 .282 .303 1.6 1.7 1.7 1.6 1.4 1.5 1.6 1.8

K-110	 3	 5.6	 3.7	 1.5 .243 .056 .100 .149 .189 .205 .312 .329 .314 1.2 1.4 1.5 1.5 1.6 1.8 1.8 -

K-110	 4	 7.2	 3.6	 2.0 .137 .056 .096 .135 .170 .252 .247 .331 .315 1.6 1.8 1.7 1.6 1.6 1.5 1.7 2.0

K-110	 5	 6.1	 3.1	 2.0 .156 .050 .075 .117 .147 .200 .205 .308 .343 1.5 2.1 2.1 2.0 1.7 1.7 1.7 2.0

K-110	 6	 3.2 .133 .042 .063 .112 .163 .179 .217 .280 .316

Duttbarinella tumida (SKINNER)

0-10	 1	 8.0	 3.9	 2.1 .089 .035 .061 .123 .158 .228 .277 .268 .338 ,308 1.3 1.9 1.9 1.8 1.6 1.6 1.6 1.7 1.9 2.1	 -

0-10	 2	 7.2	3.9 	1.8 .137 .049 .096 .140 .224 .298 .331 .373 .338 1.7 2.0 1.9 1.7 1.6 1.6 1.8 1.9 - - -

0-10	 3	 -	 3.3 .128 .040 .068 .098 .189 .256 .293 .363 .368

0-10	 5	 8.9	 3.9 .110 .035 .074 .095 .170 .208 .208 .250 .308 321 .368 - 1.4 1.7 1.8 1.9 1.5 1.5 1.5 1.5 1.7 - -
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xtenta THOMPSON, n. sp. (T-183, T-181, K-108, K-87); D. extenta THOMPSON ( T-27, T-183, T-154); D. hughesensis
obesa (Beede) (K-219); D. tumida (Skinner) (K-219, K-110, 0-10); and D. koschmanni (Skinner) (0-10),

V2 V3

Septal count

V4 V5 V6 V7 V8 V9 VIO ill

Tunnel angle (degrees)

V2 V3 V4 V5 VS V7 V8 V9 VIO V1	 V2	 V3

Thickness of spirotheca

V4	 V5	 V6	 V7 V8	 V9 VIO
Spec.

21 17 22 28 35 - - -	 .022	 .031 .031	 .047 .057 .057 .057 1

25 28 28 32 37 41 - - .028	 039 .049 .060 .052	 .070 2

28 24 23 30 34 - - - -	 .026 .026	 .043 .054 .061 .057 3

21 25 23 23 26 - - - -	 .024 .034	 .052 .062 .057 4

25 30 35 37 39 50 - - ---	 .016 .023	 .039 .057 .055 5

24 27 33 28 28 36 - - .034 .040 .071	 .052 6

15 17 21	 26 26 30 35 	 -	 .016 .024	 .030 .044 .066 .055	 .069 7

19 23 28	 31 33 37 44 	 .010	 .021	 .024 .026	 .038 .049 .050 .055	 .066 8

14 17 24	 28 28 29 	 -	 .012	 .021 .031	 .038 .054 .061 - 9

12 17 21	 25 32 33 36 	 -	 .021 .027	 .034 .056 .065 .075 - 10

20 25 25 23 23 27 35 39 28 - .006	 009	 021 .028	 .035 .058 .061 .066	 .069 1

15 26 24 24 21 24 34 30 - - .008	 .015	 031 .041	 .080 .061 .066 .050 2

16 17 20 16 20 31 36 - - - .016	 022	 039 .042	 .050 .063 .063 3

28 26 32 30 25 23 30 37 30 - .015	 .020	 024 .031	 .031 .057 .062 .070	 .070 4

15 17 21	 31 27 31 33 	 .018	 .016	 024 .043	 .034 .055 .062 .062 5

25 22 18 14 17 23 21 26 - - .014	 .018	 028 - .042 .081 .050 .073 6

13 18 13 19 23 20 25 35 38 - .009	 .023	 022 .030	 .048 .053 .063 .085	 .072 7

15 18 23 16 22 18 24 28 40 - .011	 .018	 027 .032	 .034 .051 .084 .077	 .088 8

19 20 24 19 26 31 35 38 - .012	 .020	 022 .028	 .043 .047 .049 .088 9

21 22 18 19 18 24 26 38 31 - .014	 .024	 023 .030	 .043 .055 .073 .077 11

12 11 13	 17 20 22 30 29 .007	 .011	 016 .022	 .028 .047 .047 .041	 .057 .059 12

11 14 17	 22 23 25 27 29 .007	 .011	 023 .038	 .047 .057 .061 .069	 .082 13

14 15 11 11 14 12 13 14 15 15 .014	 016	 022 019	 .030 .030 .035 .039	 048 .046 1

16 17 22 18 11 18 18 22 16 - 019	 022 028	 .030 .054 .058 .068	 054 2

'	 21 25 30	 31 31 38 34 42 44 .018	 018	 020 .026	 .032 .043 .049 .047	 .057 .076 4

14 14 15 15 14 14 17 21 - - -	 015	 026 .024	 .041 .050 .070 .088 5

17 25 21 15 18 20 22 20 26 .009	 014	 020 .024	 .038 .043 .049 .055	 .055 .055 6

I	 17 19 - 26 26 39 3 5 31 009	 015	 026 .022	 .036 .083 .059 .074	 .054 7

I	 16 19 23	 22 24 29 	 018	 023 .032	 .035 .057 .059 .070 8

18 14 15 18 20 23 25 30 - 012	 014	 .019 030	 .034 .001 .047 .055 1

26 15 15 28 20 20 27 32 32 .016	 014	 .024 030	 .036 .041 .061 .089 2

23 14 15 15 18 28 32 - - - .015	 023	 .028 038	 .042 .058 .082 .068 3

19 20 15 13 17 19 38 38 - .016	 014	 .032 035	 .035 .050 .055 .059 4

25 22 25 23 21 22 27 27 - - .012	 018	 .023 022	 .027 .039 .088 .063 5

I	 17 20 22	 23 30 29 37 	 .012	 012	 .018 027	 .027 .047 .081 .088 6

13 20 16 22 24 18 25 28 - - .015 .027	 .034 .050 054 .065	 .073 1

17 21 17 16 18 23 28 36 - - -	 .015	 .023 .037	 .046 .059 058 .055 - 2

1	 16 17 22	 24 32 37 	 .008	 .014	 .016 .026	 .034 .055 055 .091 - 3

- .033 .047 080 - .085 .055 5
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TABLE 6.-Measurements of Dunbarinella fivensis THOMPSON, n. sp. (K-216); D. americana THOMPSON, n. sp. (K-106);
THOMPSON, n. sp. (K-103, K-246); D. glenensis THOMPSON, n. sp. (K-107); D. wetherensis THOMPSON, n. sp. (T-1f

in millimei

Height of volutions	 Form ratio of volutions
Loc. Spec. L. W. R. P.

V1 V2 V3 V4 V5 V6 V7 V8 V9	 VIO VII	 V1 V2 V3 V4 V5 V6 V7 V8 V9 VIO

Dunbarine//a koschmanni (SKINNER)

0-10 1 10.2 3.4 3.0 .065 .023 .047 083 123 .203 .203 .303 .266 .294 1.4	 2.2 2.3 2.2 1.9 2.0 1.9 2.1 2.5 3.0

0-10 2 11.1 3 5 3.1 .128 .037 .061 077 117 .205 .254 .291 .316 .326 1.9	 1.9 1.9 2.1 2.2 2.4 2.5 2.6 3.0 -

0-10 3 - 2.9 - .091 .035 .065 086 133 .191 268 .312 .284

0-10 4 8.7 3.0 .100 .045 .071 071 110 .189 .227 .274 .302 - 2.0 2.0 2.0 2.2 2.3 2.5 2.7

0-10 5 8.4 2.6 - .095 .040 .052 080 113 .157 .217 .236 .246 .241
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xtenta THOMPSON, n. sp. (T-183, T-181, K-106, K-87); D. extenta THOMPSON (T-27, T-183, T-154); D. hughesensis
obesa (Beede) (K-219); D. tumida (Skinner) (K-219, K-110, 0-10); and D. koschmanni (Skinner) (0-10),

L'ONCLUDED.

Septal count	 Tunnel angle (degrees)	 Thickness of spirotheca
Spec.

V2 V3 V4 VS V8 V7 V8 V9 VIO VI V2 V3 V4 V5 VO V7 V8 V9 V10 VI V2 V3 V4 V5 V6 V7 V8 V9 VIO

27 21 23 21 22 32 27 36	 -- 007 .009 .018 .023 034 .049 .065 .057 080

15 15 13 13 18 23 25 27 30 — .011 015 .016 .023 .039 .061 .063 .073 066 2

15 17 19 22 22 28 29 	 .012 .015 .018 .019 .026 .042 .051 062 058 3

.016 .024 .042 .047 .069 066 4

.015 .024 .035 .051 .069 057
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TABLE 7.-Measurements of Schwagerina minuta Tuompso,N, n. sp. (T-173); S. campa THOMPSON, n. sp. (K-248)
cam pensis THOMPSON, n. sp. (T-150); S. pinosensis THOMPSON, n. sp. (NM-2); S. grandensis THOMPSON, n. sp. (NM-3
n. sp. (K-84, K-61, K-101, K-111); S. vervillei THOMPSON, n. sp. (K-220); S. elkoensis THOMPSON & HANSEN, n. sp.

THOMPSON, n. sp. (T-238); S. complexa THOMPSON, n. sp. T-197); S. diversiformis L

Loc.	 Spec.	 L.	 W.	 FL	 P.
	 Height of volutions	 Form ratio of volutions	 Septal

V1 V2 V3 V4 V5 V6 V7 V8 V9	 VI V2 V3 V4 V5 V6 V7 V8 VI V2 V3 V4 V

Schwa gerba minuta THOMPSON, n. sp.
T-173	 1	 1.60	 0.79	 2.0	 .123 .052 .048 .095 .175 	 1.7	 2.1 2.1 	

T-173	 2	 1.84	 0.78	 2.4	 .113 .043 .063 .110 .165 	 1.4	 1.6 2.0 2.4

T-173	 3	 1.37	 0.57	 2.4	 .095 028 .042 .091 .118 	 1.6	 2.3 2.2 	

T-173	 4	 1.70	 0.80	 2.1	 .128 .038 .071 .104 .155 	 1.6	 2.1 2.2 2.1

T-173	 5	 1.41	 0.54	 2.6	 .113 .031 .055 .079 	 1.6	 2.5 2.6 	

T-173	 6	1.00	 0.52	 1.9	 .113 .044 .064 .125 	 1.3	 1.9 1.9 	

T-173	 7	 0.60	 .132 .041 .053 .095 	 11 14 18 - -

T-173	 8	 0.49	 .104 .033 .046 .062 .095 	 10 13 14 - -

T-173	 9	 0.54	 .113 .041 .057 .087 	 9 12 15 - -

T-173	 10 9 13 17 - -

Schtvagerina cam pa 1.110A4PSON, n. sp.
K-248	 1	 5.8	 1.6	 3.6	 .137j .051 .063 .083 .128 .249 .212 2.1	 2.3 3.2 3.3 3.5

K.-248	 2	 6.0	 1.2	 5.0 .053 .107 .198 .144 - 2.1 3.7 4.0 4.0

1C-248	 3	 6.9	 1.8	 3.8	 .070 .037 .063 .100 .133 .175 .330 1.8	 2.7 3.3 3.2 3.6 3.8

IC-248	 4	 1.8	 3.6	 .088 .028 .054 .103 .145 .259 .338 1.3	 1.8 2.7 3.1 3.2 3.6

IC-248	 6	 5.5	 1.4	 4.1	 .098 .035 .035 .065 .103 .160 .184 1.3	 2.2 2.8 3.0 3.6 4.1

IC-248	 6	 7.0	 1. 6	 4.4	 .098 .028 .061 .098 .161 .238 2.4 3.0 3.7 3.6 4.0 4.4

K-248	 7	 7.1	 2.0	 3.6	 .082 .030 .042 .065 .096 .114 .272 2.4	 2.0 2.3 2.5 3.1 3.4

K-248	 8	 1.5	 .086 .033 .044 .072 .121 .175 .226 9 14 15 16	 11

K-248	 9	1.4	 .104 .031 .063 .096 .155 .217 8 15 17 16	 1!

Schwagerina enlaciata (BEEDE)

K-225	 11	 5.5	1.6	 3.5	 .114 .037 .056 .089 .158 .235 .277 1.9	 2.3 2.8 3.3 3.5 3.5

K-225	 2	 5.8	 1.6	 3.6	 .103 .054 .082 .103 .144 .207 .249 1.8	 2.1 2.9 3.1 3.3 3 . 6

K-225	 3	 5.9	 1.7	 3.4	 .103 .042 .061 .100 .144 .210 .245 2.0	 2.4 2.6 2.6 2.5 3.4

IC-225	 [4	 5.2	 1.6	 3.2	 .142 .042 .070 .114 .177 .252 1.9	 2.3 2.7 3.0 3.2

1C-225	 5	 6.0	 1.9	 3.2	 .110 .042 .075 .126 .207 .212 .294 2.2	 2.5 2.3 2.8 3.1 3.2 - -

1C-225	 6	 5.3	 1.4	 3.8	 .112 .033 .051 .093 .163 .212 1.4	 2.0 2.7 2.6 3.1

K-225	 7	 5.3	 2.0	 2.7	 .083 .044 .058 .107 .158 .240 .294 1.6	 1.9 2.2 2.6 2.6 2.9

K-225	 8	 5.4	 1.8	 3.0	 .147 .047 .058 .100 .151 .231 1.7	 2.1 2.6 3.0 3.2

K-225	 9	 5.8	 1.5	3.8	 .124 .044 .083 .121 .154 .252 1.5	 2.6 2.9 3.2 3.5

IC-225	 10	 ---	 1.8	 .093 .030 .044 .077 .126 .210 .259 9 15 16 21	 2,1

IC-225	 11	 1.5	 .147 ----- .070 .117 .172 .247 11 18 22 23	 2f

IC-225	 12	 1.6	 .110 .047 .077 .107 .125 .214 14 19 24 27

Schwagerina emaciata (BEEDE)

K-126	 1	 6.7	 2.1	 3.2	 .098 .042 .063 .079 .142 .212 .279 .261 1.4	 2.1 2.5 2.6 3.6 3.5 3.2

IC-126	 2	 7.4	 2 0	 3.7	 .121 .037 .052 .072 .112 .203 .233 .256 1.7	 2.3 2.6 2.7 2.9 3.6 3.7 -

IC-126	 3	 8.1	 2.0	 4.0	 .103 .047 .068 .091 .149 .177 .233 1.5	 2.5 2.5 2.8 3.7 4.0 -

IC-126	 4	 7.3	 2.4	 3.0	 .100 .040 .050 .077 .130 .205 .200 .284 2.1	 2.2 2.3 2.7 2.8 2.8 3.0 3.0

IC-126	 5	 6.8	 2.1	 3.3	 .140 .040 .051 .070 .089 .133 .189 .261 .268 1.4	 1.7 2.1 2.5 3.3 2.9 3.3 3.3 -

1C-126	 8	 ---	2.4	 .140 .047 .063 .107 .140 .219 .256 .293 10 16 19 25	 28

IC-126	 7	 ---	 2.3	 .111 .040 .054 .093 .163 .179 .244 .289 9 15 18 24	 28

IC-126	 8	 ---	 2.2	 .107 .037 .044 .058 .105 .137 .151 .233 .296 10 18 23 21	 26

1C-126	 9	 2.6	 -	 .130 .044 .072 .114 .154 .219 .284 10 17 22 23	 24

IC-126	 10	 2.1	 .133 .049 .056 .098 .177 .200 .310 12 18 20 22	 24
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maciata ( BEEDE ) ( K-225, K-126); S. longissimoidea (BEEDE) ( K-245, K-124, K-218); S. turki (SKINNER) ( 0-14); S.
. andresensis TIIOMPSON, n. sp. (NM-5, NM-4, NM-3c); S. colemani THOMPSON, n. sp. (T-153); S. jewetti THOMPSON,

-I1B); S. wellsensis THOMPSON & HANsEN, n. sp. (L-H3H, L-H3J); S. eolata THomrsoN, n. sp. (T-236, T-237); S. neolata
AR & SKINNER (T-234); S. youngquisti THOMPSON & HANSEN, R. sp. (N-1), in millimeters.

V6 V7 V8 V9

Tunnel angle (degrees)

V1 V2 V3 V4 V5 VO V7 V8 V1	 V2 V3

Thickness of spirotheca

V4	 V5	 VO	 V7 V8	 V9
Spec.

- - - - - 29 30 	

--2225 	

.017	 .013

-
.031

.028

	.057 	

	

.043 	

1 

2

- - - - 30	 29 37 	 .024 .032 	 3

- - - - - 35 39 42 - - .028 .037 .054 	 4

- - - - - 26 30 45 - - .019 .024 	 5_ _ _ - - 40 60 	 .014	 .023 .033 	 6

7

.019 .026 .026 	 e
e

10

25	 30 35 29 52 - - - 015	 .014 .026 .036 .058 .065 1

- 15 34 56 74 - - - .007	 .010 .014 025 .054 .061 2

28 	27 39 39 45 82 _ .014	 .026 .024 .047 .057 .078 3

23	 25 39 62 - - - - .014 .027 .038 .068 .084 4

28	 21 34 58 66 - - - - .011 .019 .023 .035 .047 5

32	 37 60 51 74 - - - .012	 016 .019 026 .043 6

31	 38 41 44 70 77 - - 011	 .016 .019 .027 .039 .058 7

23 	 - .024 .030 .043 .055 8

009	 018 020 .039 .050 9

- 22 25 33 45 57 _ __ .011	 015 .019 032 .049 .089 1

30	 28 31 36 73 - - - .019 .026 030 .045 .057 2

- 27 26 25 30 36 - - .012	 .016 038 .046 .066 3

21	 30 29 37 - - - - .011	 019 .027 051 .061 4

- 32 34 49 50 _ _ _ .009	 .020 .030 .051 .045 .049 5

- 25 26 37 41 - - - .010	 019 .024 .055 061 - - 6

25	 20 29 36 43 - - - 011	 .018 .019 .034 .054 .061 7

23	 22 27 28 37 - - - .011	 .016 .023 .045 .050 .057 8

- 32 30 36 35 63 - - .013	 022 .028 .045 .057 9

24 	 - .027 .034 .043 055 10

009	 015 .024 .034 .055 11

.014	 .018 .027 .035 .050 .061 12

- 17 22 31 26 - - - 009	 .012 .018 .036 .041 .059 .081 1

- 25 35 36 41 26 - - .009	 .014 .022 .027 .046 .058 .073 2

- 22 25 31 49 63 - - .012	 .019 .028 .030 .036 .065 3

- 28 30 33 40 51 - .009	 .018 .023 .028 .047 .051 .078 4

- - - - - 14 19 28 33 36 - - .009	 .014 .015 .034 .038 .050 .092 5

28	 34 	 - .023 .027 .041 .055 .080 .081 6

13 	 .014	 .016 .020 .034 .053 .069 .078 7

27	 31 	 .014	 .016 .016 .023 .034 .049 .057 .073 8

28	 36 	 - .020 .028 .038 .055 .080

9 	 .012	 .023 _032 .049 .057 .085 10
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TABLE 7.-Measurements of Schwa germa minuta THOMPSON, n. sp. (T-173); S. campa THOMPSON, n. sp. (K-248);
campensis THOMPSON, 11. sp. (T-150); S. pinosensis THOMPSON, n. sp. (NM-2); S. grandensis THOMPSON, Ti. sp. (NM-3b
n. sp. (K-84, K-61, K-101, K-111); S. vervillei THOMPSON, n. sp. (K-220); S. elkoensis THOMPSON & HANSEN, n. sp. (1

THOMPSON, n. sp. (T-238); S. complexa THOMPSON, n. sp. (T-197); S. diversiformis DUNBAR

Loc.	 Spec.	 L.	 W.	 R.	 P.
V1 V2 V3

Height of volution,

V4	 V5	 V6 V7	 V8 V9	 V1

Form ratio of volutions

V2 V3 V4 V5 V6 V7 V8 V1

Septal cow

V2 V3 V4 V5

Schwagerina Ion gissimoidea (BEEDE)

IC-245	 1	 11.7	 2.7	 4.3	 .188 .076 .110 182 .228 .287 .318 ---- -	 1.9 2.3 3.1 3.8 4.0 4.3

K-245	 2	 8.8	 2.2	 3.4	 .205 .070 .101 218 .306 .334 - - - -	 1.9 2.0 2.5 3.4 3.4

K-245	 3	 10.8	 2.5	 -	 .143 .033 .063 089 .151 .235 .395 - - -	 1.8 2.4 2.9 3.2 4.0 4.4

K-245	 4	 9.2	 2.5	 3.7	 .170 .049 .089 .127 .195 .244 .280 1.7 2.1 3.0 2.8 3.0 3.1

K-245	 5	 9.7	 2.2	 4.3	 .153 .057 .082 .153 .195 .275 .288 1.7 2.8 3.2 4.1 4.3 4.3

K-245	 8	 2.2	 .157 .052 .087 .155 .101 .273 .278 9 15 18 23 24

K-245	 7	 2.4	 .212 .061 .099 .169 .240 .343 11 19 22 24 27

K-245	 8	 -	 2.8	 -	 .144 .054 .082 .127 .197 .249 .328 10 18 24 25 26

Schwagerina longissimoidea (BEEDE)

K-124	 1	 10.2	 2.6	 3.9	 .158 .068 .113 .162 .209 284 .316 - - -	 1.8 2.5 2.7 3.6 4.3 3.9

K-124	 2	 8.6	 2.4	 3.5	 .209 .088 .120 .197 .261 .313 1.7 2.4 2.4 2.9 3.5

K-124	 3	 10.4	 2.6	 4.0	 .191 .087 .111 .148 .225 .296 .305 - - -	 1.5 2.1 2.3 2.9 3.5 4.0

K-124	 4	 8.8	 2.7	 3.2	 .122 .550 .061 .094 .148 .261 .332 .288 1.3 1.6 2.2 2.3 3.0 3.3 3.2

K-124	 5	 -	 2.3	 .195 .068 .094 .124 .200 .251 10 18 22 21 25

K-124	 6	 -	 2.3	 -	 .165 .051 .082 .139 .195 .278 11 19 19 22 24

K-124	 7	 2.2	 -	 .146 .049 .087 .160 .204 .331 11 18 21 27 28

K-124	 8	 -	 2.2	 -	 .132 .047 .061 .099 .160 .200 .275 11 19 21 22 26

Schwagerina longissimoidea (BEEDE)

K-218	 1	 10.6	 2.7	 4.6	 .207 .072 .083 .154 .163 .291 .351 1.9 2.4 3.0 3.7 4.0 4.7

K-218	 2	 12.0	 3.1	 3.9	 .182 .051 .068 .098 .147 .205 .273 .298 1.2 1.9 2.2 3.0 3.5 3.8 4.0

K-218	 3	 -	 2.4	 .205 .070 .110 .179 .217 .296 .368 12 21 24 32 33

K-218	 4	 11.7	 2.3	 5.0	 .210 .047 .105 .144 .291 .284 .338 2.3 2.8 2.9 3.2 4.1

K-218	 5	 12.1	 2.1	 5.5	 .175 .042 .072 .103 .198 .245 .266 1.7 2.1 2.7 3.3 4.4

K-218	 6	 -	 2.4	 -	 .151 .054 .082 .117 .214 .301 .310 10 20 22 24 28

Schwa germa iongissimoidea (BEEDE)

T-133	 1	 12.3	 2.5	 4.9	 .160 .057 .095 .170 .283 378 .368 ---- ----	 1.7 2.6 3.5 4.3 4.6 4.9

T-133	 2	 7.0	 1.8	 3.8	 .217 .050 .069 .132 .208 .311 2.1 2.1 3.4 4.0 3.8

T-133	 3	 4.6	 1.1	 4.2	 .179 .059 .104 .146 .217 	 2.4 3.0 3.1 4.2

T-133	 4	 2.6	 -	 .194 .058 .090 .165 .230 .307 .307 15 20 20 24 27

Schwagerina turki (SKINNER)

0-14	 1	 9.7	 2.8	 3.5	 .165 .051 .089 .133 .186 .282 .315 - - - 2.1 2.3 2.3 2.8 3.6 3.2

0-14	 2	 -

0-14	 3	 7.4	 2.3	 3.2	 .151 .042 .091 .123 .224 .315 .356 - - - 2.2 2.6 2.7 3.2 3.3 3.2

0-14	 4	 -	 2.7	 -	 .182 .042 .082 .100 .172 .217 .280 .345 10 18 22 26 34

0-14	 5	 -	 2.1	 .140 .056 .079 .110 .170 .217 .368 10 18 21 24 28

Schwa germa campensis THOMPSON, n. sp.

T-150	 1	 10.7	 2.7	 3.9	 .147 .048 .067 .095 .151 .255 .302 .378 - - 2.0 2.0 2.4 2.9 3.4 3.6 3.9

T-150	 2	 10.1	 2.7	 3.7	 .165 .081 .095 .140 .198 .246 .283 .311 - - 2.1 2.4 2.9 2.7 3.6 4.0 3.7

T-150	 3	 8.8	 2.2	 4.0	 .151 .047 .095 .132 .189 .236 .302 - - -	 1.5 1.8 2.2 3.1 3.4 3.8

T-150	 4	 9.5	 2.6	 3.7	 .283 .072 .113 .151 .236 .264 2.1 2.5 3.0 3.9 4.5 3.7

T-150	 5	 9.2	 2.1	 4.4	 .170 .068 .082 .095 .198 .264 .335 1.7 2.2 2.8 3.3 3.8 4.4

T-150	 6	 -	 2.4	 -	 .208 .085 .095 .136 .198 .246 .302 13 19 25 27 32

T-150	 7	 -	 2.4	 -	 .210 .075 .104 .160 .236 .283 .283 12 22 26 26 26

T-150	 8	 -	 2.1	 -	 .217 .088 .085 .151 .236 .340 15 26 24 24 26

T-150	 9	 2.1	 -	 .170 .057 .087 .118,.184'.246 .274 13 24 23 24 28
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naciata (BEEDE) (K-225, K-126); S. longissimoidea ( BEEDE ) (K-245, K-124, K-218); S. turki (SKINNER) (0-14); S.
andresensis THOMPSON, n. sp. (NM-5, NM-4, NM-3c); S. colemani THomrsoN, n. sp. (T-153); S. jewetti TIIOMPSON,

ElB); S. wellsensis TnomrsoN & HANSEN, n. sp. (L-H3H, L-H3j); S. eolata THOMPSON, n. sp. (T-236, T-237); S. neolata
KINNER ( T-234); S. youngquisti THOMPSON & HANSEN, n. sp. (N-1), in millimeters.-CONTINLJED.

r6 V7 V8 V9 VI

Tunnel angle (degrees)

V2 V3 V4 VIS V6 V7 V8 VI	 V2 V3

Thickness of spirotheca

V4	 V5	 V6	 V7	 V8	 V9
Spec.

17 18 21 33 39 53 __ __ - .025 .059 .072 .102 .107 1

17 23 27 32 -- -- --	 -- .017 .049 .101 .104 2

17 24 31 48 64 71 -- -- .014	 .020 .028 .051 .076 .129 3

18 24 28 28 35 58 -- -- .014 .064 .077 .088 4

21 23 31 46 58 -- -- -- .017	 .033 .056 .068 .084 5

.013	 .022 .048 .077 .083 8

.020	 .041 .056 .068 .108 7

.014	 .028 .039 .063 .072 .105 8

-	 -- 28 24 40 42 50 -- .011	 .023 .037 .063 .083 .138 1

- 15 19 24 33 57 -- - .033 .052 .096 .128 2

-	 -- 28 27 38 47 47 52 58 - .028 .045 .062 .083 .109 3

- -- 16 16 20 32 36 51	 -- .012	 .020 .024 .033 .061 .099 .122 4

.019	 .030 .032 .058 .092 5

.013	 .022 .048 .058 .100 a

.012	 .021 .040 .073 .088 7

.012	 .022 .029 .047 .073 .094 8

-- -- -- 23 30 48 51 51 69 -- -- .015	 .024 .047 .047 .066 .122 1

-- -- -- -- 21 31 30 44 51 71	 -- .018	 .026 .030 .041 .066 .095 .073 2

2 	 .018	 .020 .041 .054 .090 ---- 3

-- -- -- 18 18 27 33 41 45 -- -- .118	 .028 .039 .054 .070 4

-- -- -- 32 35 32 41 50 61 -- -- .018	 .019 .030 .054 .074 .095 5

.018	 .026 .034 .054 .066 8

-- __ -- -- -- 26 33 45 58 --	 -- .018	 .031 .045 .080 .104 .104 ---- ---- ---- 1

-- -- -- -- -- 31 38 45 -- -- -- .022	 .028 .044 .071 .104 2

__ __ -- -- -- 20 29 -- -- -- -- - .028 .049 .071 	 3

.021	 .036 .049 .054 .074 .122 - - ---- 4

17 18 25 33 43 43 54	 -- .011	 .024 .037 .053 .081 .086 1

2

23 33 34 47 50 -- .015	 .018 034 .059 .081 .080 ----	 ---- 3

I	 34 	 .011	 .020 031 .045 .054 .066 .099 - ---- 4

.018	 .028 .035 .047 .065 .088 - 5

-- -- -- -- -- 18 22 22 24 43	 -- .030 .045 .066 .085 .086 1

-- -- -- 23 45 55 .021	 .028 .038 .058 .077 .090 .085 2

-- -- -- -- -- 20 33 30 36 65	 -- .014	 .023 .034 .061 .076 .095 3

-- -- -- -- -- 30 42 54 -- .028	 .036 .041 .061 .078 .078 4

__ __ __ -- -- 23 29 42 40 .019	 .033 .041 .052 .067 .095 5

) 	 .015	 .026 .031 .045 .055 .082 8

) 	 .018	 .026 .035 .057 .073 .104 7

- .026 .035 .072 .095 8

5 	 ----	 .019 .031 .044 .077 .077 9
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TABLE 7.-Measurements of Schwa germa minuta THOMPSON, n. sp. (T-173); S. campa THOMPSON, n. sp. (K-248);
campensis THOMPSON, n. sp. (T-150); S. pinosensis THOMPSON, n. sp. (NM-2); S. grandensis THOMPSON, n. sp. (NM-3b
n. sp. (K-84, K-61, K-101, K-111); S. vervillei THOMPSON, n. sp. (K-220); S. elkoensis THOMPSON & HANSEN, n. sp. (1

THOMPSON, n. sp. (T-238); S. complexa THOMPSON, n. sp. (T-197); S. diversiformis DUNBAR

Loc.	 Spec.	 L.	 W.	 R.	 P.
V1 V2 V3

Height of volutions

V4	 V5	 V6 V7 V8	 V9	 V1

Form ratio of volutions

V2 V3 V4 V5 V6 V7 V8 V1

Septal cow

V2 V3 V4 VIS

Schwagerina pinosensis THOMPSON, n. sp.

NM-2	 1	 11.5	 2.7	 4.3	 .182	 049

NM-2	 2	 11.0	 3.6	 3.1	 .200	 .047

NM-2	 3	 11.2	 3.6	 3.1	 .123	 .040

NM-2	 4	 3.1	 -	 .178	 .054

NM-2	 5	 -	 2.4	 -	 .168	 .050

072

.085

.060

.078

.081

.121

.152

.098

.120

.107

.199

.178

.105

.163

.182

253

224

197

259

257

.335

.321

.265

.353

.292

-

.384

.378

.336

.301

- - 2.0

.337 -	 1.9

1.9

2.5

2.1

1.9

3.7

2.3

2.4

3.0

2.5

2.6

4.4

2.6

3.1

4.2

2.8

3.6

2.8	 3.1

3.5

10

11

24

19

24

27

26

27

30

30

Schwagerina grandettsis THOMPSON, n. sp.

NM-3b	 1	 8.1	 2.4	 3.3	 .180	 .055 076 .101 154 .191 .283 - - - 1.6 2.2 2.3 2.6 2.8 3.0

NM-3b	 2	 7.2	 2.3	 3.1	 .153	 .046 .092 .149 .172 .279 2.3 2.4 2.4 3.1 3.4

NM-3b	 3	 6.8	 2.3	 2.9	 .152	 .053 .077 .121 .161 .232 1.4 1.9 2.0 2.1 2.1 2.6

NM-3b	 4	 7.2	 2.6	 2.8	 .146	 .044 .070 .091 .169 .194 .288 1.4 1.5 1.7 1.7 2.2 2.4

NM-lb	 5	 7.4	 2.2	 3.4	 .210	 .051 .105 .158 .248 .300 1.5 2.0 2.4 3.1 3.5

NM-3b 	6	 7.4	 2.4	 3.3	 .237	 .083 .112 .199 .250 .351 1.4 2.3 2.3 3.0 3.6

NM-3b	 7	 -	 2.2	 -	 .154	 .077 .084 .129 .168 .201 .322 13 17 22 25 31

NM-3b	 8	 -	 2.1	 -	 .142	 .062 .103 .176 .194 .276 .327 10 16 22 29 31

Schwagerina andresensis THOMPSON, n. sp.

NM-5	 1	 8.2	 2.6	 3.1	 .129	 .036 .046 .061 .129 .182 .298 .413 2.0 2.3 2.7 2.4 2.8 3.0

NM-5	 2	 7.7	 2.6	 2.9	 .120	 .046 .074 .098 .188 .263 .307 .331 -	 2.4 3.2 3.1 3.3 3.1 2.9

NM-5	 3	 7.0	 2.7	 2.6	 .104	 .042 .057 .106 .121 .226 .293 .384 .355	 2.3 2.1 2.2 2.3 2.6 2.7 2.8

NM-5	 4	 8.9	 2.4	 2.9	 .128	 .039 .060 .112 .171 .243 .349 .415 .384	 3.0 2.6 2.5 2.5 2.5 2.6 2.5

NM-5	 5	 -	 2.3	 -	 .133	 .043 .074 .106 .168 .291 .327 16 19 24 27 28

NM-5	 6	 -	 3.1	 -	 .137	 .039 .055 .079 .113 .243 .337 .419 .417 15 22 27 27 20

Schwagerina andresensis THOMPSON, O. sp.

NM-4	 1	 -	 1.7	 -	 .113	 .046 .070 .092 .166 .251 .343 .385 - - 2.5 2.8 2.6 2.4 2.5 2.4 2.7

NM-4	 2	 8.2	 3.3	 2.5	 .170	 .049 .089 .130 .224 .289 .296 .310 -	 2.3 2.1 2.3 2.3 2.2 2.4 2.2

NM-4	 3	 6.7	 3.0	 2.2	 .133	 .053 .108 .161 .229 .283 368 2.0 2.3 2.4 2.3 2.0 2.0

NM-4	 4	 6.4	 2.9	 2.2	 .165	 .058 .106 .162 .232 .330 .338 .321 -	 2.8 2.9 2.5 3.2 3.4 3.3

NM-4	 5	 9.8	 3.1	 3.2	 .103	 .050 .067 .134 .222 .301 .368 .320 -	 2.6 2.4 2.4 2.3 1.6 1.8 1.8

NM-4	 6	 6.8	 3.31,, 2.1	 .099	 .058 .067 .137 .175 .283 .371 .309

Schwagerina andresensis THOMPSON, n. sp.

NM-3c	 1	 7.6	 2.3	 3.3	 .197	 .049 .091 .120 .171 .243 .323 2.8 3.0 2.8 2.4 3.1 3.3

NM-3c	 2	 9.0	 2.5	 3.5	 .142	 .054 .102 .146 .202 .266 .363 2.0 2.2 1.6 1.8 2.2 3.1

NM-3c	 3	 5.9	 2.4	 2.5	 .155	 .029 .045 .084 .127 .259 .322 .374 1.7 2.5 2.7 2.6 2.3 2.6

NM-3c	 4	 7.1	 3.1	 2.3	 .161	 .048 .072 .125 .171 .298 .282 .367 2.4 2.2 3.0 3.1 2.6 2.8

NM-3o	 5	 5.1	 2.3	 2.2	 .148	 .049 .092 .155 .229 .301 .351 1.9 2.0 1.9 2.0 2.0 1.9

NM-3c	 6	 4.5	 2.6	 1.8	 .142	 .044 .059 .139 .184 .326 .385 2.0 2.2 1.9 2.3 2.1 1.9

NM-3o	 7	 -	 3.0	 -	 .145	 .066 .091 .137 .198 .287 .318 15 21 25 29 34

NM-3c	 8	 2.8	 -	 .199	 .059 .095 .150 .268 .319 .301 17 24 28 33 40

NM-3c	 9	 -	 3.2	 .145	 .046 .076 .118 .155 .237 .300 .341 14 24 24 26 32

Schwa germa colemani THOMPSON, n. sp.

T-153	 1	 7.1	 2.5	 2.8	 .179	 .066 .095 .165 .180 .246 .290 2.0 2.0 2.2 2.5 2.8 2.8

T-153	 2	 7.5	 2.4	 3.1	 .189	 .057 .061 .100 .170 .208 .330 1.4 1.6 2.3 2.2 2.5 2.9

T-153	 3	 6.9	 2.3	 3.0	 .189	 .055 .085 .151 .189 .292 .368 1.5 2.1 2.3 2.6 3.0 3.0

T-153	 4	 8.0	 2.5	 3.2	 .142	 .080 .080 .142 .227 .240 .321 2.1 2.0 2.3 2.1 2.4 2.8

T-153	 5	 6.6	 2.4	 2.8	 .189	 .066 .085 .160 .189 .321 .280 1.5 1.9 1.9 2.1 2.7 2.6

T-153	 6	 -	 2.0	 .161	 .057 .095 .120 .200 .227 .265 11 17 21 21 21

T-153	 7	 -	 1.7	 -	 .189	 .061 .095 .170 .198 .227 11 15 22 24 24

T-153	 8	 -	 2.4	 .082 .095 .151 .189 .255 .312 7 18 22 24 26
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?maciata ( BEEDE ) ( K-225, K-126 ) ; S. longissimoidea (BEEDE) ( K-245, K-124, K-218); S. turki (SKINNER) ( 0-14); S.
S. andresensis THOMPSON, n. sp. (NM-5, NM-4, NM-3c); S. colemani THOMPSON, n. sp. (T-153); S. tewetti THOMPSON,
H1B); S. wellsensis THOMPSON & HANSEN, n. sp. (L-H3H, L-H3J); S. eolata THOMPSON, n. sp. (T-236, T-237); S. neolata
SKINNER (T-234); S. youngquisti THOMPSON & HANSEN, n. sp. (N-1), in milliineters.-CONTINIJED.

VO V7 V8 V9

Tunnel angle (degrees)

V1 VI V3 V4 VIS V6 VT V8

Thicknese of epirotheea

V1	 V2	 V3	 V4	 V5	 V6 V7 V8	 V9
Spec.

12	 19	 10	 37 44 57 - - -	 .019	 .030	 .043 .061 .090 1

17	 22	 23	 29 34 34 - - .014	 .026	 .029	 .046 .068 .090 .093 - - 2

- - - - 16	 19	 25	 21 32 31 45 - -	 .045 .078 .086 .106 - - 3

36 	33 -	 .028	 .044 .061 .074 4

SO 	 .017	 .018	 .027	 .045 .073 .088 5

26	 25	 27	 34 40 48 - - -	 - .043 .058 .078 1

18	 19	 24	 37 - - - - -	 .040 .066 2

21	 22	 28	 24 41 - - - .013	 .020	 .029	 .042 .053 3

16	 14	 20	 17 25 29 - - -	 - .045 .053 .086 4

20	 22	 23	 27 47 - - _ .017	 .028	 .035	 .065 .069 s
27	 28	 37	 51 - - - - -	 .046 .068 .084 - _ 6

$2 	 -	 .034	 .058 .060 .086 7

.014	 .035	 .045 .057 .075 8

20	 20	 22	 30 23 31 -	 .016	 .020	 .037 .046 .064 .089 1

21	 26	 30	 29 29 41 37 - -	 .016	 .021	 .044 .061 .078 .081 - - 2

14	 17	 20	 22 20 27 - - .026 .035 .060 .063 .087 .089 3

15	 19	 21	 22 23 23 27 - -	 .018	 .028	 .045 .065 .080 .092 .095 4

33 	 .016	 .019	 .031	 .044 .062 .077 - - 5

37 	41 -	 .015	 .018	 .028 .040 .059 .078

.027	 .042 .052 .071 .067 1

- - 17	 16	 19	 26 21 26 - - .035	 .053 .063 .086 .084 2

- - - - 15	 19	 28	 25 20 25 - - .032	 .057 .053 .087 3

- - - - 12	 15	 23	 24 21 21 - - .028	 .051 .070 .074 .076 - 4

- - 19	 19	 27	 29 29 31 - - -	 .020	 .034	 .046 .068 .089 .085 5

- - - - 14	 21	 25	 26 19 38 - - .042 .065 .086 .087 - Il

15	 17	 23	 29 35 50 - - --	 .019	 .030	 .042 .072 .066 - 1

13	 22	 28	 28 35 41 - - - - .029 .053 .065 .076 - 2

17	 17	 25	 26 29 32 - - -	 - .043 .044 .075 3

14	 14	 15	 25 - - - - -	 - .034 .087 .069 4

13	 22	 24	 28 31 41 - - -	 .030	 .039 .059 .061 5

16	 23	 24	 21 25 31 - - -	 .031	 .044 .069 .074 6

37 	 -	 .025	 .032	 .046 .065 .072 - 7

46 	 -	 .028	 .043 .074 8

33 	 -	 .029 .040 .037 .082 9

- 22 30 27 36 50 - - .027	 .055	 .067	 .081 .096 .113 1

- - - 18 25 28 - - .019	 .025	 .039	 .057 .071 .104 2

- _ - 28 34 49 - - -	 .033	 .043	 .053 .076 .095 3

- - - 23 20 28 - - -	 .033	 .047	 .074 .095 .100 4

- - 23 25 30 31 - - .024	 .038	 .054	 .083 .090 .095 5

25 	 .024	 .029	 .044	 .066 .078 .085 s
--	 .040	 .052	 .066 .066 - 7

32 	 -	 .038	 .050	 .062 .082 .100 8
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TABLE 7.-Measurements of Schwa germa minuta THOMPSON, n. sp. (T-173); S. campa THompsoN, n. sp. (K-248); S
campensis THOMPSON, n. sp. (T-150); S. pinosensis THOMPSON, n. sp. (NM-2); S. grandcnsis THOMPSON, n. sp. (NM-31.))
n. sp. (K-84, K-61, K-101, K-111); S. vervillei TuomesoN, n. sp. (K-220); S. elkoensis THOMPSON & HANSEN, n. sp. (L

THOMPSON, n. sp. (T-238); S. complexa THOMPSON, n. sp. (T-197); S. diversiformis DUNBAR

Loc.	 Spec.	 L.	 W.	 R.	 P.
V1	 V2 V3

Height of volutions

V4	 V5	 V6 V7 V8 V9	 V1

Form ratio of volutions

V2 V3 V4 V5 V6 V7 VS V1 V2 V3

Septal coun

V4 V5

Schwa germa jewetti THOMPSON, n. sp.

K- 84	 1	 8.0	 2.6	 3.1	 .103	 .042	 .042 .072 .112 .151 .210 .247 1.2 2.9 2.8 2.8	 3.2 3.0 3.4

K- 84	 2	 4.9	 1.9	 2.6	 .103	 .030	 .040 .072 .130 .203 .245 .256 1.5 2.2 2.7 2.5	 2.6 2.7

K- 84	 3	 5.7	 2.2	 2.6	 .091	 .033	 .049 .082 .137 .196 .303 .340 1.3 1.7 2.0 2.3	 2.5 3.0 2.6

K- 61	 4	 5.3	 1.9	 2.8	 .135	 .047	 .063 .105 .158 .193 .263 1.6 2.3 2.7 2.8	 3.0 2.9

K- 61	 5	 4.9	 1.7	 2.9	 .093	 .037	 .037 .068 .103 .158 .226 1.3 2.1 2.8 2.9	 2.5 2.7

K- 61	 6	 5.2	 1.6	 3.2	 .098	 .035	 .047 .065 .131 .156 .249 1.5 2.5 3.1 - 2.8 3.2

K-101	 7	 5.4	 1.9	 2.9	 .154	 .037	 .054 .096 .128 .161 .203 2.6 2.6 2.8 2.8	 2.9 3.3

K-101	 8	 7.2	 -	 -	 .114	 .035	 .044 .065 .110 .168 .212 - 1.5 1.8 2.4 3.0	 3.1 3.3

K-101	 9	 -	 1.9	 .135	 .049	 .051 .100 .140 .221 .261 10 18 19 23 25

K-101	 10	 2.1	 -	 .093	 .042	 .058 .083 .107 .205 .240 .214

K-101	 11	 5.7	 2.1	 2.8	 .107	 .037	 .044 .072 .124 .186 .238 1.3 2.2 2.4 2.7	 2.7 2.7

K-111	 12	 4.5	 1.8	 2.5	 .110	 .047	 .072 .117 .189 .219 .261 1.9 2.7 2.7 2.7	 2.9 2.5

Schwa germa vervillei THOMPSON, n. sp.

K-220	 1	 7.0	 2.8	 2.5	 .117	 .037	 .049 .082 .170 .275 .338 .356 1.9 2.3 2.7 2.8	 2.9 2.9 2.9

K-220	 2	 8.6	 2.8	 3.1	 .142	 .042	 .054 .096 .156 .196 .273 .280 2.0 2.6 3.1 2.8	 2.8 2.8 2.9

K-220	 3	 7.7	 1.9	 3.9	 .123	 .040	 .061 .093 .144 .175 .268 - 2.0 2.1 2.7 3.0	 3.4 3.5 3.9

K-220	 4	 7.0	 1.9	 3.6	 .079	 .033	 .051 .079 .114 .144 .200 .214 1.7 2.1 2.4 2.7	 2.7 2.9 3.3

K-220	 5	 7.4	 2.0	 3.7	 .114	 .037	 .051 .086 .137 .135 .217 .231 1.3 2.1 2.2 2.7	 3.0 3.6 3.8

K-220	 6	 6.6	 2.1	 3.2	 .121	 .037	 .056 .093 .126 .189 .266 .312 1.6 2.4 2.9 2.7	 2.8 3.2 3.2

K-220	 7	 5.9	 2.2	 2.7	 .170	 .051	 .077 .133 .167 .238 .284 - 1.8 2.0 2.8 2.9	 2.8 2.7

K-220	 8	 6.0	 2.1	 2.9	 .070	 .028	 .040 .047 .093 .147 .198 .263 .259 1.5 2.0 2.4 2.3	 2.5 2.9 2.7 2.9

1C-220	 9	 5.6	 2.2	 2.6	 .105	 .037	 .072 .091 .165 .207 .256 .273 1.5 1.8 2.3 2.2	 2.3 2.7 2.6

K-220	 10	 6.9	 1.9	 3.6	 .096	 .037	 .058 .091 .100 .144 .182 .184 1.5 2.4 2.7 2.8	 3.1 3.4 3.4

K-220	 11	 -	 2.4	 .077	 .030	 .042 .065 .089 .161 .198 .259 .280 8 12 14 19 22

K-220	 12	 2.7	 -	 .093	 .033	 .061 .082 .121 .198 .219 .293 .338 11 15 19 27 28

K-220	 13	 2.2	 -	 .107	 .044	 .063 .105 .175 .228 .245 .245 8 14 16 22 25

K-220	 14	 2.2	 .119	 .040	 .051 .110 .142 .249 .291 .291 9 14 17 26 28

Schwagerina elkoensis THOMPSON & HANSEN, n. sp.

L-111B	 1	 5.7	 2.2	 2.7	 .226	 .065	 .076 .145 173 .244 .270 - 2.5 2.6 2.6 2.6	 2.6 2.6

L-H1B	 2	 2.5	 1.1	 2.1	 .185	 .052	 .073 .140 .218 	 2.0 2.3 2.5 2.4

L-111B	 3	 5.1	 2.3	 2.2	 .199	 .061	 .093 .173 .257 .292 - - 2.7 2.7 2.5 2.4	 2.4

L-H1B	 4	 2.5	 1.1	 2.3	 .233	 .050	 .115 .173 	 2.4 2.4 2.4 	

L-111B	 5	 3.7	 1.6	 2.3	 .231	 .058	 .089 .136 .171 	 2.1 2.5 2.6 2.5

L-111B	 7	 4.9	 2.3	 2.2	 .255	 .086	 .112 .181 .229 	 1.9 2.1 2.4 2.3

L-F11B	 8	 5.4	 2.8	 2.0	 .309	 .084	 .177 .259 .307 .382 - - 1.9 2.1 2.2 2.1	 2.0

L-II1B	 9	 -	 1.9	 .212	 .067	 .082 .121 .218 .274

L-111B	 11	 3.4	 1.4	 .412	 .255	 .056	 .086 .130 .194 	 1.7 2.0 2.4 2.4

Schwa germa wellsensis THOMPSON & HANSEN, O. sp.

L-11311	 1	 8.1	 2.7	 3.0	 .352	 .074	 .144 .222 .317 	 1.8 2.3 2.5 2.9	 2.9

L-113 11 	2	 13.0	 3.6	 3.6	 .260	 .061	 .099 .177 .257 .323 - - -	 1.9 2.5 2.7 2.4	 2.4 3.5

L-11311	 3	 2.9	 1.3	 2.2	 .326	 .071	 .097 .156 .177 	 1.8 2.6 2.3 2.2

L-11311	 4	 -	 -	 .296	 .074	 .142 .225 .372 .328 12 18 22 27 27
L-11311 	5	 8.2	 2.9	 2.9	 .207	 .048	 .097 .166 .225 .318 .325 2.3 2.4 2.2 2.8	 2.5 3.3

L-11311	 6	 8.9	 3.3	 2.7	 .231	 .067	 .145 .218 .259 .292 .396 2.7 2.9 2.6 2.9 2.8 3.4

L-113 11 	7	 9.8	 3.1	 3.2	 .272	 .065	 .158 .311 	 2.8 3.0 2.8 2.9

L-11311 	8	 7.9	 2.9	 2.7	 .305	 .054	 .138 .212 .305 .382 2.4 2.3 2.3 2.3	 2.5

L-11311 	9	 - 2.1 2.8 3.4 3.4	 3.7
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nnaciata ( BEEDE ) ( K-225, K-126); S. longissimoidea ( BEEDE ) ( K-245, K-124, K-218); S. turki (SKINNER) ( 0-14); S.
3. andresensis THomrsoN, n. sp. (NM-5, NM-4, NM -Sc); S. colemani THOMPSON, n. sp. (T-153); S. jewetti THOMPSON,
[11B ); S. wellsensis TIIOMPSON & HANSEN, n. sp. (L-H3H, L-H3J); S. eolata TIIOMPSON, n. sp. (T-236, T-237); S. neolata
gICINNER (T-234); S. youngquisti THOMPSON & HkNSEN, 11. sp. (N-1), in millimeters.-CONTINUED.

VO V7 V8 V9

Tunnel angle (degrees)

VI V2 V3 V4 V5 V6 V7 V8 VI	 V2

Thickness of spirotheca
V3	 V4	 V5	 VO	 V7 V8	 V9

Spec.

-	 17	 20 20 23 25 - - .008	 .015 .019 .027 .039 .061 .080 1

23	 19	 32 34 31 31 - - - .009 .019 .026 .039 .061 2

- 27 23 26 22 28 - - .011	 .016 .023 .026 .049 .066 .078 3

17	 26	 27 20 26 - _ _ .020 .024 .028 .045 .061 4

- 24 27 27 30 - - - .016 019 .026 .035 .054 050 5

- 25 25 30 33 39 _ _ 008	 .014 .019 .036 .041 .053 6

24	 26	 28 26 26 28 - - 015	 .012 .020 .032 .035 .055 7

- 20 25 25 26 - - - 008	 .016 .023 .031 .043 .065 8

30 	 .024 .045 .057 .070 9

- 21	 27 27 35 25 - - 020 .027 .034 041 .057 .063 10

- 26 32 35 39 40 - - 011	 .015 .027 .032 .049 .059 11

20	 29	 44 41 43 - - - - .019 .028 .045 .051 .058 12

- 21	 27 38 41 - - - 014	 .022 .027 .041 .080 .108 .084 1

25	 26	 31 25 20 - - - 011	 .018 .027 .054 .057 .081 .088 2

- 29	 28 57 27 - - 015	 .015 .026 .042 .057 .068 3

- 30 34 30 32 33 37 - 009	 014 .020 .034 050 .062 -- 4

- 31	 33 32 40 46 49 - 012 .022 .031 .049 .058 .060 5

25	 24	 25 32 34 43 - - 011	 .019 .024 .038 .051 .076 .097 6

34	 30	 43 39 33 - - - .012	 .022 .035 .043 068 .073 7

- - 34 47 96 51 50 56 009	 .014 .019 .023 .034 .058 .063 .063 8

- 20 25 25 30 27 29 - 009	 .020 .024 .042 .049 .069 .073 9

- - - - 32	 26	 26 28 29 42 43 34 028 .028 .045 .050 .055 - 10

26 30 28 .011	 .012 .019 .022 .035 .069 .074 .089 11

33 39 	 - 015 .023 .026 .043 .047 .063 12

25 	 009	 .016 .027 .049 .054 .065 13

28 	 .008	 .014 .023 .028 .051 .077 14

- - - - - - 28 32 40 - - - 035 .046 .066 073 1

- - - - 27	 32	 33 33 - - - - 018	 024 .042 .069 	 2

- - - - 29	 35	 45 59 55 - - - 026	 031 051 .070 .086 3

.018	 033 .038 	 4

- - - - 25	 33	 32 	 018	 025 041 .050 	 5

- - - - 23	 32	 39 42 - - - - 028	 033 .065 .064 	 7

- - - - - 35 45 37 - - - - .029	 050 .066 .088 .112 8

.015	 028 .041 .062 .080 9

- - - - 21	 30	 39 	 018	 025 .041 .050 	 11

-_ -	 26	 31 40 - - - - 025	 .035 .066 .075 085 1

- - - - 25	 27	 27 29 32 - - - 027	 .030 053 .083 093 .097 2

-_ - 20 27 27 - - - - 017	 .031 .040 .053 	 3

028	 040 .070 .095 088 4

022	 .037 .038 .061 086 5

- - - - - 31	 30 29 28 30 - - 025	 041 .058 .076 107 6

_ - - 30 28 26 - - - - 029	 .041 .068 .084 114 7

-_ 24	 24	 32 24 26 - - - .022	 .035 .053 072 085 8

- - - - - 33	 49 35 38 - - - 023	 .039 .070 .075 096 9
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TABLE 7.-Measurements of Schwagerina minuta THOMPSON, n. sp. (T-173); S. campa THOMPSON, n. sp. (K-248); 5
campensis THOMPSON, n. sp. (T-150); S. pinosensis THOMPSON, n. sp. (NM-2); S. grandensis THOMPSON, n. sp. (NM-3b)
n. sp. (K-84, K-61, K-101, K-111); S. vervillei THOMPSON, n. sp. (K-220); S. elkoensis THOMPSON 13i HANSEN, n. sp. (L

THOMPSON, n. sp. (T-238); S. complexa THOMPSON, n. sp. (T-197); S. diversiformis DUNBAR

Loc.	 Spec.	 L.	 W.	 R.	 P.
VI V2 V3

Height of volutions

V4	 V6	 V8 V7 V8 VS

Form ratio of volutions

VI VO V3 V4 V6 V6 V7 V8 VI VO V3

Septal soul]

V4 V5

Schwa germa wellsensis THOMPSON & HANszar, n. sp.

L-H3J	 1	 6.5	 2.0	 3.3	 .213 .070 .109 .165 .202 	 1.8	 2.6 2.3 2.7

L-113J	 2	 6.1	 2.2	 2.7	 .167 .039 .069 .130 .210 .293 2.4	 2.5 2.7 2.7	 2.6

L-H3J	 3	 8.6	 2.3	 2.8	 .179 .052 .081 .167 .201 	 1.5	 2.5 2.3 2.4	 3.0

L-133J	 4	 7.5	 2.4	 3.2	 .217 .053 .095 .158 .247 .326 3.0	 2.5 3.0 2.6	 2.5

L-H3J	 5	 ---	 2.2	 ---	 .246 .088 .130 .227 .344 	 13 15 20 23 -

1.-113J	 6	 2.4	 -	 .296 .095 .132 .199 .281 .322 11 19 24 23 27

L-F13J	 7	 5.1	 2.0	 2.6	 .315 .063 .119 .175 .219 	 3.0	 2.7 3.3 3.2

L-H3J	 8	 ---	 1.9	 ---	 .228 .060 .129 .148 .245 	 13 18 21 20 23

L-II3J	 9	 5.0	 1.9	 2.6	 .265 .044 .081 .165 .230 .305 1.8	 2.5 2.8 2.5	 2.6

Schwagerina eolata THOMPSON, n. ep.

T-236	 1	 9.5	 3.3	 2.9	 .205 .086 .133 .162 .213 .306 .322 .316 2.7 2.5 2.7 2.8	 2.6 2.7

T-237	 2	 9.4	 3.6	 2.6	 .169 .053 .128 .166 .248 .314 .343 .401 2.1	 2.2 2.0 2.1	 2.2 2.3 2.7

T-237	 3	 3.1	 -	 .210 .089 .137 .180 .253 .287 .316 .286 1.8	 2.3 2.3 2.5	 2.8 2.7

T-237	 4	 7.6	 3.1	 2.5	 .230 .083 .154 .202 .288 .301 .273 - 2.3	 2.1 2.1 2.1	 2.4

T-237	 5	 4.5	 1.8	 2.5	 .291 . 077 .097 .166 .227 .328 1.7	 2.2 2.4 2.4

T-237	 6	 ---	 2.8	 ---	 .165 .068 .095 .176 .264 .291 13 17 22 28 28

T-236	 7	 -	 3.2	 .231 .087 .186 .293 .312 .351 12 18 27 32 35

Schwagerina neolata THOMPSON, n. sp.

K-238	 1	 8.4	 4.0	 2.1	 .233 .054 .177 .245 .280 .326 .382 .380 2.4	 2.2 2.0 2.0	 1.9 2.0 1.9

K-238	 2	 6.8	 3.2	 2.1	 .193 .081 .209 .256 .256 .286 .326 2.7	 2.3 2.0 1.9	 2.0 2.1

K-238	 3	 6. 6	 3.3	 2.0	 .186 .116 .156 .256 .326 .320 .373 2.2	 1.9 1.7 1.6	 2.2 2.0

K-238	 4	 8.6	 4.2	 2.1	 .186 .081 .168 .326 .233 .396 .328 .396 1.3	 1.8 1.7 1.6	 1.8 1.9 2.1

K-238	 5	 7.7	 3.7	 2.1	 .279 .098 .233 .280 .280 .326 .396 1.7	 1.8 1.7 1.7	 2.1 2.1

K-238	 6	 -	 3.7	 -	 .280 .093 .146 .233 .280 .280 .326 .326 13 20 29 38 45

K-238	 7	 -	 3.7	 -	 .276 .121 .270 .326 .326 .340 .373 9 18 24 38 42

K-238	 8	 -	 3.7	 .373 .088 .163 .233 .256 .303 .328 13 26 27 32 38

Schwagerina complexa THOMPSON, n. sp.

T-197	 1	 14.3	 4.5	 3.2	 .151 .047 .076 .130 .312 .454 .378 .350 .330 2.0 2.5 2.8 2.5	 2.4 2.6 2.7 3.0

T-197	 2	 14.3	 4.7	 3.0	 .167 .048 .051 .095 .161 .245 .415 .378 .415 .378 2.0	 2.5 2.9 3.0	 2.8 2.6 2.6 2.8

T-1 97	 3	 11.7	 3.7	 3.1	 .123 .041 .063 .091 .160 .302 .378 .416 .415 1.8	 2.2 2.3 2.4	 2.5 2.3 2.6 3.1

T-197	 4	 12.7	 4.2	 3.0	 .132 .044 .090 .189 .250 .335 .397 .416 .350 2.0 2.2 2.9 2.7	 2.4 2.4 2.8 3.0

T-197	 5	 10.4	 3.1	 3.4	 .180 .050 .076 .142 .189 .200 .359 .360 1.7	 2.4 3.0 2.8	 3.0 3.0 3.5

T-197	 6	 9.2	 4.4	 2.1	 .160 .050 .104 .160 .225 .378 .420 .420 .420 1.9	 2.0 2.4 2.0	 1.9 1.7 2.0 2.1

T-197	 7	 11.8	 4.8	 2.5	 .198 .063 .132 .150 .283 .260 .416 .378 .425 - 2.0 2.0 2.1 2.2	 2.0 2.1 2.1 2.3

T-197	 8	 4.8	 -	 .111 .026 .054 .095 .180 .255 .255 .375 .368 .406 10 16 18 28 31

T-197	 9	 4.2	 .120 .040 .070 .142 .200 .340 .378 .481 .359 11 18 19 23 29

T-197	 10	 ---	 4.3	 ---	 .135 .047 .078 .137 .160 .255 .292 .340 .378 .370 12 19 24 29 29

T-197	 11	 -	 4.1	 -	 .151 .042 .082 .128 .236 .368 .481 .415 .425 13 19 26 28 32

Schwa germa diversiformis DumsAit & SKINNER

T-234	 1	 9.4	 3.8	 2.5	 .200 .050 .060 .080 .140 .200 .260 .240 .340 .380 ----2.1-2.3 --- -- 17 -- 22

T-234	 2	 10.4	 4.3	 2.4	 .220 .060 .080 .170 .220 .340 .400 .440 .480 - --- 2.4	 2.3 2.3 2.4

T-234	 3	 12.5	 4.4	 2.8	 .220 .040 .040 .090 .160 .220 .260 .380 .400 .440 - - 2.5 2.4 2.3

7,-234	 4	 11.3	 3.4	 3.3	 .200 .045 .080 .160 .180 .260 .340 .400 .280 2.6 2.9 20
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taciata (BEEDE) (K-225, K-128); S. longissimoidea (BEEDE) ( K-245, K-124, K-218); S. turki (SKINNER) (0-14); S.andresensis TRomRsoN, n. sp. (NM-5, NM-4, NM-3c); S. colemani THOMPSON, n. sp. (T-153); S. jewetti THOMPSON,[13); S. wellsensis THOMPSON ac HANSEN, n. sp. (L-H3H, L-H3J); S. eolata THOMPSON, n. sp. (T-236, T-237); S. neolata
INNER (T-234); S. youngquisti THOMPSON 6c H ANSE N, R. sp. (N-1), in millimeters.-CONTINUED.

V7 V8 V9

Tunnel angle (degrees)

V1 V2 V3 V4 V5 V6 V7 V8

Thickness of spirotheca

V1	 V2	 V3	 V4	 V5	 V6	 V7 V8 V9
Spec.

- - - - 28	 24	 28	 29 - 020	 032	 039	 052 	 1

- - - -	 28	 35	 47	 38 31 021	 .028	 .044	 066 .077 2
- - - -	 27	 31	 38	 38 - 019	 034	 045	 .060 .088 .089 3
- - - -	 20	 27	 27	 28 43 016	 .031	 .040	 .060 .066 .091 4

.020	 .033	 .049	 .077 	 5

.019	 033	 .050	 070 .078 6
- - - - 23 36 29 - - - - 024	 .033	 .055	 .064 	 7

.023	 .031	 .037	 .058 062 8
- - - -	 25	 28	 23	 25 - - - .020	 .027	 .046	 .072 .101 9

32	 26	 33	 33	 55 - - - 020	 .024	 .030	 .049 074 .100 .085 1

- 31	 28 - 33 32 56 - .017	 .031	 .037	 .048 064 .102 .111 2

-	 30	 37	 31	 31 - - - .015	 .027	 .033	 .065 .070 .090 3

36	 41	 -	 35	 37 - - - .020	 .034	 .038	 .050 .061 .062 4

26	 30 33	 29 - - - - .017	 .018	 .034	 .050 .054 5

--	 .023	 .037	 .046 .066 .073 6

.020	 .032	 .053	 .093 .112 7

- - - -	 31	 27	 26	 36 - -	 .033	 .047	 065 .082 .102 .098 1

- - - - 40 49 50 - - 023	 .040	 .058	 070 .089 .116 2
- - - - 29 - 26 - - 028	 .028	 .050	 .070 .070 070 3

- - - - - 27 35 31 - .040	 .063	 .076 .102 .102 .088 4
_ _ _ - 35 - 28 - - -	 .047	 .061	 .100 121 .093 5

.026	 .040	 049	 .077 .077 077 .070 6

.037	 037	 072	 058 077 .102 .089 7

.023	 .040	 .070	 .070 .080 .081 - - - 8

- - 27 33 30 18 20 - -	 .026	 .044 .081 .095 .095 .076 - 1
- - 15 20 26 45 27 25 -	 .015	 .026	 .036 .057 .081 .088 .104 .095 2

- - 24 36 35 32 39 33 -	 .026	 .036 .052 .095 .112 .109 3

- - 35 30 33 22 26 - .024	 .047 .068 .095 .104 4
- 25 28 43 33 - -	 .022	 .029	 .040 .076 .076 .066 5

-	 21	 24	 31 22 28 - -	 .019	 .026	 .044 .071 .079 .089 .071 6
- - - - - 17	 17	 17 20 15 20 -	 .025	 .054 .072 .082 .100 7
51	 48 54 .057 .060 .080 .087 .095 8
52	 44 - -	 .016	 .026	 .035 .071 .085 .104 .068 9
44	 47 46 .026	 .034	 .038 .066 .095 .088 .113 .105 10

57 	 -	 .019	 .025	 .036 .061 .095 .103 .070 11

- - - .032 .036 .045 .059 .077 .099 1

- 29 - 	 -	 018	 023	 .027 032 .063 .054 099 - 2

- - - .032 041 .054 .081 .081 .090 3
25 	 014	 018	 023	 .027 045 .059 .081 .086 - 4
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TABLE 7.-Measurements of Schwagerina minuta THOMPSON, n. sp. (T-173); S. campa THomPsox, n. sp. (K-248);
campensis THOMPSON, n. sp. (T-150); S. pinosensis THOMPSON, n. sp. (NM-2); S. grandensis THOMPSON, n. sp. (NM-31
n. sp. (K-84, K-61, K-101, K-111); S. vervillei THOMPSON, n. sp. (K-220); S. elkoensis THOMPSON & HANSEN, n. sp. (

THompsoN, n. sp. (T-238); S. complexa THOMPSON, n. sp. (T-197); S. diversiformis DUNBAB

Height of volutions
	

Form ratio of volutions	 Septal cc
Loc. Spec. L. W. R.	 P.	

V1 V2 V3 V4 V5 V6 V7 V8 V9	 V1 V2 V3 V4 V5 V6 V7 V8 V1 V2 V3 V4 VI

Schwagerina young quisti THOMPSON & HANSEN, n. sp.

N-1 1 12.5 3.4 3.7 .322 .071 .130 .186 227 270 1.6 2.2 2.4 2.4 3.1

N-1 2 8.0 2.7 3.0 .198 .065 123 .218 .331 359 2.5 2.8 2.5 2.5 2.7

N-1 3 5.9 2.2 2.7 .056 086 .158 .244 294 2.2 2.9 2.6 3.2 3.3

N-1 5 7.3 2.4 3.0 .307 .066 125 .186 .233 281 1.7 2.1 2.2 2.5 2.7

N-1 6 6.4 2.1 3.1 .210 .069 086 .138 .205 266 1.9 2.3 2.5 2.3 2.4

N-1 7 5.8 2.1 2.7 2.1 2.7 2.7 	

N-1 8 4.5 1.5 2.9 .255 .052 130 .197 279 	 2.2 2.9 2.8 2.7

N-1 9 2.3 - .261 .073 173 .162 289 300

N-1 12 2.1 - .223 .056 084 .158 220 300

N-1 13 11.7 3.0 3.8 .272 .071 156 .294 318 359 2.4 2.8 2.6 2.0

N-1 15 -	 2.1 - .248 . 067 125 .190 259 	
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taciata ( BEEDE ) ( K-225, K-126); S. longissimoidea ( BEEDE ) ( K-245, K-124, K-218); S. turki (SKINNER) ( 0-14 ); S.
andresensis THOMPSON, n. sp. ( NM-5, NM-4, NM-3c); S. colemani THOMPSON, n. sp. (T-153 ); S. fewetti THOMPSON,

LB); S. wellsensis THOMPSON & HANSEN, n. sp. ( L-H3H, L-113J ); S. eolata THOMPSON, n. sp. ( T-236, T-237); S. neolata
INNER ( T-234 ); S. youngquisti THOMPSON & HANSEN, R. sp. ( N-1), in millimeters.—CONCLUDED.

Tunnel angle (degrees)

V7 V8 V9	 V1 V2 V3 V4 V5 V6 V7 V8 1/1 V2

Thickness of spirotheca

V3	 V4	 V5	 V6	 V7	 V8	 V9
Spec.

— — —	 19 23 20 24 24 — — — .027 .035 048 087 078 — — — — 1

— — —	 — 36 27 29 26 — — — .019 .026 044 092 106 — — — — 2

25	 28 33 29 27 — — — 018 .022 044 060 074 — — — — 3

5

6

— —	 26 27 27 	 .024 043 085 	 7

.020 039 061 074 	 8

— — —	 12 17 23 21 26 — — — .020 026 043 066 .088 9

— — —	 12 20 19 22 26 — — — .018 024 039 062 .070 12

— — —	 — 31 31 .026 038 066 077 100 13

27	 27 28 35 30 — — — .021 026 042 057 	 15
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TABLE 8.-Measurements of Pseudofusulina robleda THOMPSON, n. sp. (NM-3, NM-3a); P. loringi THOMPSON, n. s

Height of volutions
	

Form ratio of volutions	 Sep
Loc. Spec. L. W. R.	 P.	

VI V2 V3 V4 V5 V6 V7 V8 V9	 V1 V2 V3 V4 V5 V6 V7 V8 V9 V1 V2 V3 V4

Pseudofusulina robleda THOMPSON, n. sp.

	

NM-3	 1 10.8 3.0 3.6	 .210	 .078 .117 138 250 314 .357 .405 - - 2.0 2.7 2.5 3.7 3.5 3.4 - 	 11 17 17 20

	NM-3	 2	 7.8	 2.3	 3.4	 .131 .207 .283 .305	 2.2 2.5 3.2 3.2  	 12 19 22 -

	

NM-3	 3	 3.1 -	 .152	 .068 .104 .154 .199 .390 .388	 1.6 2.2 2.2 2.6 3.3 - - - -	 11 19 22 -

	

NM-3	 4	 9.4 -	 .174	 .069 .110 .151 .262 .274 	 1.3 1.8 2.1 2.7 3.1 - - - - 	 -

	

NM-3	 5	 1.7	 .158	 .055 .082 .154 .214 	

	NM-3	 6	 1.2	 .201	 .069 .111 .169 	

	NM-3	 7	 1.5	 .247	 .075 .136 .157 	

	NM-3a	 1	 3.2	 .224	 .065 .136 .197 .226 314 386 	 1.3 2.4 2.7 3.1 3.8 3.7 3.5 - -	 13 20 24 27

	NM-la	 2	 3 0	 .173	 .068 .113 .157 .218 321 449	 1.8 2.1 2.6 3.2 3.5 - -	 -	 13 23 24 26

	NM-3a	 3	 1.6	 .202	 .060 .117 .196 .231 	  1.6 2.3 2.4 2.9 3.0 3.6 - - - 	 11 18 23 25

	NM-3a	 4	 10.5	 3.0	 3.5	 .120	 .045 .087 .146 .230	 342	 352	 1.8 2.8 2.7 2.9

	MN-3a	 5	 10.3	 2.7 3.7	 .207	 .072 .139 .208 .254 348 .368

	NM-3a	 6	 8.0	 2.7	 .206	 .079 .129 .210 .222 .338 .350

	NM-3a	 7	 - 2.0 -	 .249	 .058 .133 .192 .287 .313

Pseudolusutina loringi THOMPSON, n. sp.
	A-1	 1	 - 2.8 -	 .311	 .075 .118 170 .264 311 .330	 13 23 24 27

	

A-1	 2	 3.1	 -	 .179	 .066 .094 .141 .179 .255 .283 .350	 12 21 27 29

	

A-1	 3	 2.2	 .368	 .085 .141 .189 .264 .302	 14 23 30 31

	A-1	 4	 10.8 2.9 3.7	 .210	 .057 .095 .123 .180 .246 .340 .378 	 1.4 1.8 2.1 2.9 3.9 3.8 - - -

	

A-1	 5 11.0 3.7 3.0	 .274	 .057 .094 .180 .189 .250 .415 .491 	 2.3 3.0 3.8 4.2 - 3.0 - - -

	

A-1	 6 10.8 3.3 3.8	 .321	 .094 .123 .170 .227 .359 .406	 1.8 2.2 2.3 3.0 3.2 3.5 - - -

Pseudofl 1St:lino moranensis THOMPSON, n. sp.
	T-129	 1	 11.4	 4.2	 2.7	 .160	 .044 .068 .113 .151	 225 .302 .416 .340 .274	 1.9 1.9 2.1 2.2 2.2 2.7 2.7 2.7 2.7	 -

	

T-129	 2	 11.5	 3.7	 3.1	 .189	 .059 .104 .189 .246 .340 .321 .321	 1.5 2.0 2.6 2.6 3.2 3.5 3.3	 -

	

T-129	 3	 11.2	 3.6 	3.1 	.130	 .054 .095 .137 .189 .283 .330 .330 .378 	 2.0 2.0 2.1 2.7 2.9 2.8 3.0 3.1 - 	 -

	

T-129	 4	 10.7	 3.5	 3.1	 .230	 .104 .122 .175	 230 .250 .321 .330	 1.5 1.8 2.4 2.6 2.6 2.9 3.0	 -

	

T-129	 5	 10.8	 3.7	 2.9	 .189	 .060 .113 .170 .236 .283 .340 .406	 1.6 2.0 2.0 2.4 2.5 2.8 2.8	 -

	

T-129	 6	 11.0	 4.1	 2.7	 .104	 .060 .112 .160 .274 .302 .378 .375 .360	 1.4 2.2 2.5 2.8 2.6 2.6 -	 -

	

T-129	 7	 - 3.5	 .132	 .060 .095 .113 .189 .255 .283 .340 .327 	 11 17 21 26

	

T-129	 8	 - 3.6	 .189	 .055 .079 .120 .189 .259 .340 .368 .378 	 13 18 23 27

	

T-129	 9	 - 3.3 -	 .217	 .057 .090 .132 .170 .189 .283 .311 .330 	 17 22 25 31

Pseudo fusulina nelsoni °pima THOMPSON, n. suhsp.

	

T-234	 1	 6.5	 3.6	 1.8	 .340	 .105 .380 .580 .540  	 1.5 2.4 1.8 2.0 	

	

T-234	 2	 7.0 4.3 1.6	 .340	 .120 .300 .560 .580 .560	 1.5 1.8 1.6 1.4 1.8 - - - - 	 -

	

T-234	 3	 6.0	 3.9	 1.5	 .460	 .120 .360 .600 .540  	 1.7 1.7 1.6 2.0 	

	

T-234	 4	 4.2 -	 .360	 .120 .360 .520 .550 .540	 9 18 26 3 1

	

T-234	 5	 - 3.2	 .460	 .120 .300 .540 .580  	 10 15 23 31

	

T-234	 6	 8.8	 4.7	 1.9	 .380	 .100 .280 .620 .900 .460

TABLE 9.-Measurements of Paraschwagerina lc(

Height of volutions
	

Form ratio of volutions	 Se
Loc. Spec.	 L. W. R.	 P.	

VI V2 V3 V4 V5 V6 V7 V9 V9	 VI V2 V3 V4 V5 V6 V7 V8 V9 VI V2 V3 V,

Paraschwagerina kansasensis (BEEDE & KNIKER ) :

	0-25	 1	 6.3	 4.5	 1.4	 .083	 .026 .042 .072 .128	 231 .461 .600 .589	 1.4 2.0 2.2 2.0 2.1 1.7 1.4 1.4 -

	

0-25	 2	 8.3	 5.0	 1.7	 .083	 .023 .044 .070 .137	 275 .520 .638 .435	 1.3 2.0 2.6 2.8 2.4 1.9 1.7 1.8 1.7

	

0-25	 3	 5.5	 .083	 .033 .042 .079 .133	 261 .636 .617 .501 .342 	

	

0-25	 5	 .058	 .021 .037 .040 .065	 154 .203 .443 .577 .746	 1.1 1.5 2.1 2.3 1.8 1.8 1.6

	

K-18	 1	 7.5	 5.1	 1.5	 .121	 .030 .044 .083 .128	 247 .459 .629 .606	 2.5 2.8 2.5 2.3 2.0 1.8 1.7 1.5 -

	

K-18	 2	 6.9	 4.8	 1.4	 .107	 .026 .049 .065 .130	 212 .468 .666 .684	 1.2 2.1 2.3 2.5 2.1 1.8 1.5 1.5 -

	

K-18	 3	 8.2	 4.5	 1.8	 .082	 .033 .040 .077 .107	 179 .384 .417 .571	 1.8 2.2 2.2 2.2 2.1 1.9 1.8 1.9 -

	

K-18	 4	 8.0	 4.7	 1.7	 .135	 .047 .072 .110 .172	 370 .447 .617 .606	 1.5 1.9 2.1 2.1 1.8 1.9 1.9 1.7 -

7 13 20 23
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k-1); P? moranensis THOMPSON, n. sp. (T-129); and P. nelsoni opima THOMPSON, n. subsp. (T-234), in millimeters.

unt

5 V6 V7 V8

Tunnel angle (degrees)

V1 V2 V3 V4 V5 V6 V7 V8 VI	 V2 V3

Thickness of spirotheca

V4	 V5 	VS	V7 V8	 V9
Spec.

28	 26	 42 47 54 - 022	 .036 .051 .058 .073 .085 .075 1

34	 43	 43 66 - - - .037 .051 .070 .084 2

35	 44	 45 57 59 - - .030 .065 .089 .108 3

30	 43	 49 64 - .018	 .032 .052 .068 .079 4

017	 .027 .042 .063 	 5

.020	 .036 .050 	 6

.030	 .033 .045 	 7

I	 36 	 .018	 .026 .045 .074 .088 .098 1)	 36 	 .054 .073 .087 .093 2

.019	 .030 084 .070 	 3

17	 32	 35 43 57 - - - .011	 .025 .043 .061 .078 .085 4

27	 33	 39 43 49 - - - - .030 .065 .073 .090 .088 5

28	 33	 34 36 40 - - - - .030 . 044 .073 .081 .091

23	 30	 31 32 48 - - - .022	 .037 .081 .081 .092 7

.028	 .035 059 .076 085 .085 1:	 34 45 - .026	 .033 047 .047 071 .094 .075 2

.024	 .041 052 .086 080 3- 24 28 29 47 49 - - .028 038 .054 052 .094 .094 4- - 20	 26	 29 34 30 41 - - . 018 	.035 035 .071 052 .061 .094 5- - - 20 24 28 58 79 - - .019	 .030 047 .059 094 .103

_ - - 18 18 26 25 25 29 .014	 .025 .039 .049 .067 .095 .095 .132 1

30	 30	 33 38 33 35 34 - .013	 .025 .055 .080 .095 .120 .122 2- - 19 23 27 26 41 - .016	 .029 .036 .043 .095 .104 .141 .141 3- 18 23 18 23 29 37 - .018	 .026 .047 .071 095 .113 .132 4-	 18	 17 18 19 18 24 - - .031 .043 .063 095 .113 .123 5-	 18	 21 21 24 23 21 35 .025	 .035 .042 .064 095 .104 .120 .110 6

34 37 36 .033 .059 .090 .095 .104 .095 7

36 37 - 014	 019 .034 .052 .082 .102 .113 .132 8

37 40 35 .016	 029 .049 .061 .075 .095 .110 .113 9

- - - 40	 52	 32 29 - - - - .027	 .041 .081 .090 	 1- - - 47	 29	 22 	 .027	 .045 .059 .088 .113 2- - - 35	 38	 20 20 - - - - .036	 .059 .072 .104 	 3

032	 .041 .072 .090 .135 4

.036	 .050 .077 .104 	 5

.027	 .050 .068 .135 .113 s

?risk (BEEDE & KNIKER ) ( 0-25 ) , in millimeters.

mi

V6 V7 V9 V9

Tunnel angle (degrees)

VI V2 V3 V4 V5 V6 V7 V8 VI	 VI

Thickness of spirotheca

V3	 V4	 V5	 V6 V7 V8 V9
Spec.

- 27 36	 35 - - - - .018	 .016 .020 .027 .043 .049 .059 .072 1- 20 25	 30 29 33 20 24 .015	 .019 .022 .032 .039 .047 .065 .078 2

18 25 34 38 009 .018 .026 .039 .046 .063 .069 .058 3- 15 19	 27 - - .009	 .009 .015 .018 .032 .043 .059 .073 5- 20 19	 15 - - 009	 .014 .015 .028 .054 .065 .081 .122 1

15	 18 17	 15 - - .012 .020 .028 .045 .072 .082 .077 2

26	 27 - - - - .014 .020 .022 .041 .057 .065 .062 3- 18 - 28 25 23 22 - - .015 .028 .046 .050 .054 .062 .085 4
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TABLE 10.-Measurements of Pseudoschwagerina needhami TuomPsort, n. sp. (NM-5a); P. rhodesi THOMPSON, n. s
P. gerontica (DuNBAR

Loc.	 Spec.	 L.	 W.	 R.	 P.
V1	 V2 V3

Height of volutions

VI	 V5	 V6 V7 V8 V9

Form ratio of volutions

V1 V2 V3 V4 V5 V6 V7 V8 V9 V1 V2 V3

Sep

V4

Pseudoschwagerina needhami THOMPSON, n. sp.

NM-5a	 1	 6.3	 2.9	 2.1	 .140	 .050	 070 .110 .200 340 520 1.8	 1.7 2.3 3.2 2.6 2.2 - - -

NM-5a	 2	 6.9	 3.0	 2.3	 .165	 .058	 082 .132 .182 330 429 .413 1.6	 2.2 2.6 2.7 2.9 2.4 - - -

NM-5a	 3	 6.6 	3.0 	2.2	 .120	 041	 066 .116 .165 248 396 .495 1.6	 1.8 2.3 2.0 2.2 2.3 - - -

NM-5a	 4	 5.3	 2.8	 2.0	 .115	 .050	 083 .116 .165 215 330 .429 1.4	 1.8 2.0 2.2 2.3 2.1 2.1 - -

NM-5a	 5	 5.9	 2.1	 2.8	 .132	 .050	 083 .132 .182 363 462 1.5	 2.0 2.3 2.8 3.1 2.9 - - -

NM-5a	 6	 5.8	 2.4	 2.4	 .165	 .050	 066 .116 .182 314 330 1.5	 2.0 2.5 2.6 2.7

Pseudoschwagerina rhodesi THOMPSON, n. sp.

NM-4a	 1	 5.0	 3.2	 1.6	 .090	 .050	 060 .056 .240 780 520 1.3	 1.8 2.1 2.3 2.0 - - - - -

NM-4a	 2	 4.2	 2.6	 1.6	 .100	 030	 047 .090 .155 520 680 1.6	 2.0 2.0 2.3 1.7 - - - - -

NM-4a	 3	 -	 2.6	 .120	 040	 080 .120 .240 500 .780 12 15 16 17

NM-4a	 4	 4.6	 2.3	 2.0	 .100	 040	 065 .120 .245 560 1.4	 1.8 1.9 2.0 2.1 -

NM-4a	 5	 6.2	 3.0	 2.1	 -	 .070 .120 .200 600 .580 - 1.7 2.0 2.4 2.2 2.0

NM-4a	 6	 -	 2 . 7 	.030 	070 .140 .400 540 9 12 16 13

NM-4a	 7	 -	 3 . 4	 .140	 040	 080 .120 200 380 600

NM-4a	 8	 - 10 15 15 17

Pseudoschwagerina terana DUNBAR & SKINNER

T-197	 1	 14.0	 4.6	 3.0	 .161	 .057	 090 .151 .175 208 .283 .406 .481 .330 1.6	 2.1 2.1 2.9 3.1 3.2 3.3 3.0 3.0

T-197	 2	 9.1 	3.6 	2.5	 .179 	.042 	095 .180 .265 378 .505 .378 1.6	 2.0 2.2 2.5 2.4 2.5 2.5 -

T-197	 3	 9.7	 3.7	 2.7	 .175	 066	 113 .123 .236 519 .387 .378 1.3	 1.7 2.2 2.5 2.6 2.8 2.7 -

T-197	 4	 5.1	 .189	 066	 122 .151 .245 217 .397 .491 .420 10 20 24 26

T-197	 5	 3.5	 .246	 .085	 113 .189 .255 519 .435 12 22 24 26

T- 129	 6 	10.0 	3.7	 2.7	 .198	 .054	 109 .180 .283 378 .435 .425 1.6	 1.8 1.7 2.2 2.3 2.4 2.7 - - -

T-129	 7	 12.7	 4.0 	3.2 	.189	 052	 095 .137 .217 321 .444 .472 1.4	 1.6 1.6 2.1 2.6 3.4 3.6 - - -

T-129	 8 	11.3 	3.9	 2.9	 .283	 .088	 165 .217 .340 410 .425 .378 1.7	 2.2 2.9 3.2 3.0 2.8

K-92	 1	 11.0	 4.0	 2.7	 .142	 .047	 .085 .132 189 406 .623 .406 2.0	 1.9 1.9 3.4 3.2 2.8 2.7 - -

K-92	 2	 7.8	 3.0	 2.5	 .189	 .054	 .095 .142 236 472 .491 1.6	 2.1 2.5 2.8 2.8 2.5 - - -

K-92	 4	 7.5	 3.1	 2.5	 .161	 .044	 .075 .091 180 .517 .466 1.9	 1.9 2.9 3.3 2.6 2.5 - - -

K-92	 7	 -	 4.2	 -	 .207	 .083	 .130 .217 280 .466 .517 8 18 23 27

K-92	 8 	3.3 	.128	 .049	 .082 .093 170 .224 .319 .477 9 15 17 22

K-92	 9	 -	 3.8	 -	 .112	 .049	 .077 .117 172 .343 .478 .429 8 14 18 26

Pseudoschwagerina convexa THOMPSON, n. sp.

T-234	 1	 10.6	 5.0	 2.1	 .380	 .120	 .200 .220 520 580 560 1.3	 1.6 1.8 1.6 2.0 2.2 - - -

T-235	 2	 9.4	 4.3	 2.2	 .440	 .120	 .180 .260 300 .560 .460 1.4	 1.9 2.1 2.6 2.4 - - - -

T-235	 3	 9.6	 4.2	 2.0	 .360	 .100	 .160 .240 260 .600 .580 .480 1.7	 1.7 1.8 1.9 1.9 2.1 - - -

T-235	 4 	3. 6 	.440	 .120	 .180 .280 600 .580 1.2	 1.5 2.1 2.4 	

T-235	 5	 3 . 0	 .400	 .120	 .220 .220 340 .500

Pseudoschwagerina gerontica DUNBAR & SKINNER

T-234	 1	 12.5	 8.4	 1.3	 .480	 .120	 .220 .300 1.340 1.560 .620 1.7	 1.6 2.0 1.5 1.4

T-234	 2	 11.9	 6.4	 1.9	 .400	 .140	 .220 .280 .860 1.140 .540 1.3	 1.8 2.6 2.4 1.8

T-234	 3	 12.5	 8.1	 1.5	 .380	 160	 .290 .300 1.700 1.040 .540 1.5	 1.7 2.0 1.4 1.5

T-234	 4 	7.6 	.480	 .120	 .160 .180 .400 1.400 .840 .540

T-234	 5 	13 .6 	6 .9 	2 .0	 .400	 . 120	 200 .340 1 .300 .800 .400 1.6	 1.9 2.5 1.7 1.6
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NM-4a); P. texana (DuNBAR 8r SKINNER) ( T-197, T-129, K-92); P. convexa THOMPSON, n. sp. (T-234, T-235); and
KINNER ) ( T-234 ), in millimeters.

ount

'5 V6 V7 V8

Tunnel angle (degrees)

V1 V2 V3 V4 V5 V6 V7 V8 V1 V2

Thickness of spirotheca

V3	 V4	 V5	 V6 V7 V8 V9
Spec.

- - - - 16	 20	 27	 23	 49	 66 - - 017 030 048 068 076 081 1

- - - - 15	 19	 20	 22	 31	 41 43 - 017 .027 051 .078 092 092 2

- - - - 17	 17	 22	 18	 30	 48 40 - 010 020 034 061 068 092 .085 3

- - - 14	 20	 20	 25	 26	 40 44 - 017 034 .058 068 078 4

- 027 041 065 075 102 5

- 044 078 075 6

10	 13	 22	 24	 60	 - - - 009 016 027 045 045 050 1

- 14 23	 29	 60 - - - 009 018 041 .045 041 2

7 	 014 018 032 .041 045 3

-	 19	 27 40	 69	 - - - 009 022 041 .054 059 4

- -	 19 33	 70 70 - - 023 041 054 036 .081 5

6 	

- - 25 32 55 50 - - 7

7 	 8

-	 20	 26	 26	 35	 37 42 54 012 026 .051 052 .078 .104 .123 .106 .07 1

- - 33	 33 35	 29 - - .050 069 .107 107 2

- - - - - 27 30 32 - 028 .046 .095 .123 3

19	 37 36 40 016 021 035 .044 .071 092 103 146 4

13	 25 	 024 034 .056 .076 .095 5

- - - - 24 40 30 - -  	 039 065 .069 .104 .095 6

- - - 24 34 68 47 - .024 .036 051 095 .104 .132 7

- - 20 29 30 25 - - 026 042 .055 .090 .120 .113 8

-	 22	 20	 22	 29	 50 - - - 024 043 061 .045 104 .095 1

- - - 30 30 40 - - 063 080 095 2

-	 21	 23	 26	 41	 33 - - 018 022 038 043 078 099 4

020 027 .042 057 .073 098 7

I7	 29 23 - 012 020 027 054 .058 068 088 .122

il 	 012 .018 .028 050 .059 097 .143 9

- - - 8	 10	 14	 21	 32	 29 041 054 054 .068 .072 .122 .117 1

- - - - 16	 12	 16	 17	 -	 25 023 045 054 .077 .113 090 2

- - -	 12	 21	 27	 21 023 032 054 .068 086 .104 .090 3

- - - -	 10	 17	 33	 38	 41 023 036 063 .090 104 4

023 045 .072 .113 5

- - - 20	 17	 32 	 041 054 059 045 095 144 1

- - - 16	 26	 24 	 041 050 068 045 .090 131 2

- - - - 21	 16	 36 	 045 050 054 036 090 113 3

045 .050 054 045 .045 090 .113 4

- - - 12	 22	 44 	 032 .036 045 045 .113 144 5
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