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clemis wrefordensis are divisible into inner, nonlaminated
and outer, laminated portions, just as in Rhombopora
lepidodendroides. Also, being a cryptostome, this new
species possesses an orifice, vestibule, and aperture at the
abaxial end of each zooecial tube. However, the periph-
eral zone is much less pronounced in S. wrefordensis
than it is in R. lepidodendroides (see the tables of Ap-
pendix B and Plates | and 2 for comparisons). Counting
the number of laminae in the peripheral zone was much
more difficult in S. wrefordensis than in R. lepidoden-
droides because the laminae are so much closer together.

Tasre 8. Summary of Measurements Made on Wreford
Specimens of Syringoclemis wrefordensis Newron, n. sp.

CoerFr-  NUMBER

CIENT oF
STANDARD OF MEASURE-

CHARACTER Mean  DEevIATION Rance VariaTioN MENTS®
MWZ 1.10 0.30 05 -1.8 27.1 77
TP 0.170 0.062 0.09-0.31 36.3 77
Al 14.0 7.1 7-32 50.5 79
Z2 9.0 2.0 5-15 222 77
ZA 16.6 4,3 10-23 25.8 76
MZAD 0.180 0.029 0.14-0.30 16.2 76
AZD 0.643 0.223 0.30-1.90 34.6 77
IwWT 0.030 0.008 0.02-0.11 272 76
NMSP 371 13.7 8-67 369 77
MMSP 0.074 0.024 0.04-0.11 325 76
NMA 373 14.2 17-111 38.1 77
MMAW 0.035 0.010 0.02-0.06 28.6 77
NRIW 0.0 0.0 0-0 0.0 79
NMU 0.0 0.0 0-0 0.0 79
MNUW 0.0 0.0 0-0 0.0 79

MMUW (Not applicable because micracanthopores are absent)
DTZ: 0.4 1.1 0-7 282.8 76
NSHS 0.0 0.0 0-0 0.0 76
NIHS 0.0 0.0 0-0 0.0 76
BSL 0.01-0.02 30

* | measurement per specimen,

For specimens with a TP of 0.18 mm and an MWZ of
1.20 mm, the average number (based on only five counts)
of laminae was about 200. For R. lepidodendroides MEEx
with a TP of 0.18 mm, only about 120 laminae were
counted (average based on four observations), This indi-
cates that radial expansion was only about one-half as
rapid in Syringoclemis as it was in Rhombopora. How-
ever, since | collected only 84 specimens of Syringoclemis
from the Wreford Megacyclothem and, since 38 of those
came from only two localities which are both in the upper
Speiser calcareous shale, T do not feel it well advised to
generalize my conclusions based on these data. One sug-
gestion that it is perhaps safe to make is that S. wre-
fordensis, relative wo R. lepidodendroides, was less robust;
that is, Syringoclemis would have been more susceptible
to the rigors of its environment than was Rhombopora.
This relative delicacy of size and slow growth rate may

have been the principal contributing factors to its eventu-
ally having been competitively excluded by R. lepido-
dendroides.

ACANTHOPORES

One of the primary differences between Rhombopora
lepidodendroides and Syringoclemis wrefordensis lies in
the acanthopores. For purposes of comparison, I refer to
the acanthopores of Syringoclemis as megacanthopores,
but, in any given zoarium of Syringoclemis, only one size
of acanthopore is present; no distinction can be made here
between megacanthopores and micracanthopores.

As in Rhombopora lepidodendroides, acanthopores are
confined to the peripheral region in Syringoclemis wre-
fordensis. They project less than 0.04 mm above the
zoarial surface and only 0.02 to 0.025 mm adaxially into
the peripheral zone. This means that extremely shallow
tangential sections are required to study the acanthopores
of S. wrefordensis. As mentioned above, growth laminae
are much closer together; this results in the domed lam-
inae of the Syringoclemis acanthopore being concomit-
antly closer together. Neither a central lumen nor a core
of clear, sparry calcite was observed in these acanthopores,
This probably is attributable to the close-set nature of the
acanthopore laminae. Another difference lies in the
abundance of the acanthopores; in R. lepidodendroides,
NMA averages about 12, while in S. wrefordensis, NMA
averages about 37. The acanthopores of S. wrefordensis
deflect inward the boundaries of both zooecial apertures
and mesopores, a situation never observed in R. lepido-
dendroides. The megacanthopores of R. lepidodendroides
(as discussed above) are usually found at the distal and
proximal end of each zooecial aperture, with linear rows
of micracanthopores in between them. No consistent pat-
tern of distribution was observed for the acanthopores of
S. wrefordensis; a scattered ubiquity was the rule. The
number of acanthopores per square millimeter in R.
lepidodendroides (sum total of the NMA mode plus the
NUM mode) is 48. The number of acanthopores per
square millimeter (the NMA mode) in S. wrefordensis
is 42. That is, the total number of spinose projections per
unit area is roughly the same in the two Wreford rhabdo-
mesids. This point will be referred to later in my dis-
cussion on soft parts.

HEMISEPTA

No hemisepta or hemiseptum-like projections were
observed in any zooecium of any zoarium of Syringo-
clemis wrefordensis in my samples from the Wreford
Megacyclothem. As the shelf-like aberrations of the zoo-
ecial wall in Rhombopora lepidodendroides were judged
not to be hemisepta, I conclude that neither Wreford
rhabdomesid possessed these structures.

DIAPHRAGMS
All of the diaphragms of Syringoclemis wrefordensis
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in the Wreford Megacyclothem are complete and lie at
right angles to the zooecial axis. The diaphragms of S.
wrefordensis are in all respects similar to those of
Rhombopora lepidodendroides Meex.

Diaphragms occurred in 16% of the specimens ob-
served, a figure which is one-third that obtained for
Rhombopora lepidodendroides. Perhaps the smaller size
of Syringoclemis precluded any need for their general
development (see my discussion of diaphragms under
skeletal morphology of Rhombopora lepidodendroides).
Possibly the fact that the laminae of Syringoclemis’ pe-
ripheral zone are closer together than those of Rhombo-
pora indicates greater structural rigidity in Syringoclemis;
hence, a structural “need” for diaphragms may not have
existed.

BASAL LAMINAE

Basal laminae occur in 40% of all Wreford Mega-
cyclothem Syringoclemis wrefordensis colonies, a figure
many times the 1% occurrence observed for Rhombopora
lepidodendroides. This indicates, bearing in mind the
limited size of the S. wrefordensis sample, that this species
had a strong preference for an encrusting habit. Consid-
ering this species’ relatively slower growth rate, this might
have constituted a limited selective advantage. Note that
Syringoclemis’ general robustness was less than that of
Rhombopora. However, Syringoclemis’ encrusting habit
may have compensated for this. Its smaller MWZ values
indicate that S. wrefordensis would have been limited in
its overall height (Tuompson, 1966, and discussed else-
where herein for R. lepidodendroides): therefore, in soft
muddy bottoms, these colonies’ small size, coupled with
their slow growth rate, would have been powerfully dis-
advantageous. However, being encrusted on a brachiopod
spine, echinoid spine, or algal frond would have kept S.
wrefordensis colonies well above the potentially smother-
ing bottom environment; R. lepidodendroides achieved
this instead by simply growing larger or more robust
colonies. Thus, the encrusting form was more selectively
advantageous for Syringoclemis than for Rhombopora.
Girty’s (1911) definition of the genus (discussed in the
systematics portion of this paper) included only forms
with a cylindrical basal laminae. It is probable then, that
the potential for the development of a basal lamina was
an important genetic attribute throughout the known
stratigraphic range of the genus.

MESOPORES

The mesopores of Syringoclemis wrefordensis are con-
siderably different from those of Rhombopora lepidoden-
droides. As in R. lepidodendroides, they are without par-
titions (tabulae, diaphragms). The mesopores in S. wre-
fordensis are considerably more abundant (NMSP aver-
aging about 37) than in R. lepidodendroides (NMSP
averaging less than 1). Also, the mesopores of Syringo-
elemis are apparently much more than simple infoldings

of the surface. Some mesopores of Syringoclemis extend
adaxially below the peripheral zone, particularly in speci-
mens with basal laminae (though this condition is not
restricted to such specimens). Their greater depths sug-
gest that the Syringoclemis mesopore may have served
some important function in the colony.

Perhaps each mesopore contained a kenozooid. How-
ever, if this were the case, it is difficult to understand
what advantage there would have been in having as many
as 40 or so accessory zooids per square millimeter of
zoarial surface. But, if these kenozooecia served to create
feeding currents or to keep the zooecial apertures free
from debris, then a clear advantage is evident. The en-
hanced feeding ability would have been beneficial to either
the encrusting forms above the bottom or to the ramose
forms upon the bottom. As kenozooecia serving to pre-
vent the closing-off of zooecia, they would be more ad-
vantageous to the ramose colonies on the bottom than to
the encrusting forms on spines or algal fronds, Since
mesopores are floored and walled with outer, laminated
skeletal wall material, it is not clear just what sort of
kenozooid might have been involved (see the discussion
of soft parts), if mesopores served this function.

As an alternative to feeding-enhancing or debris-
sweeping, mesopores may conceivably have functioned in
reproduction. Each mesopore chamber could possibly
have nurtured one to several larvae up to the free-swim-
ming state, and then released them. Each mesopore might
have been lined with inner mantle epithelium, filled with
a modified hypostegal coelom, and covered over by the
outer mantle epithelium and the cuticle. Fertilization
could then have occurred in the zooidal coelom with the
zygotes migrating into the mesopores through the con-
tiguous hypostegal coelom. This is not an entirely hypo-
thetical suggestion; Hyman (1959, p. 344-347) suggests
that autogamous fertilization may be the rule in Ecto-
procta, although very little experimental evidence seems
to be available.

MISSING SKELETAL ELEMENTS

The skeletal elements missing in Rhombopora lepido-
dendroides are also absent in Syringoclemis wrefordensis,
except that kenozooecia might possibly be present in
Syringoclemis. Also, S. wrefordensis lacks micracantho-

pores, which are a prominent feature in R. lepidoden-
droides.

SOFT-PART MORPHOLOGY OF THE
WREFORD RHABDOMESIDAE

No direct observation of rhabdomesid cryptostome
soft parts is possible, of course. Nonetheless, much inter-
est in such materials has recently been gencrated among
paleobryozoologists, and research into this area is going
on apace (Boarbman, personal communication, 1969).
Recent articles of particular note are those by Boaroman
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& Cueernam (1969, especially fig. 1 and 2) and by
Tavener-Sayrrn (1969, fig. 2, 5-6, 8).

Reference to Figures 10 and 11 throughout this dis-
cussion will be of help in visualizing the relationships
between soft parts and skeletal hard parts. This discussion
is based almost entirely on sections of Rhombopora
lepidodendroides, but these remarks apply equally well to
Syringoclemis wrefordensis.

The close relationship of bryozoans to brachiopods
suggested to Tavener-Smrra (1969) the possibility of
using WiLLiams' (1968) work on brachiopod shell struc-
ture as a key to the understanding of fenestellid crypto-
stome wall structure. My interpretation of the soft-part
relationships of the Wreford Rhabdomesidae is based on
an extension of Tavener-Smrta’s excellent observations.
Figure 11 is a representation of the growing tip of speci-
men GEOIDa (float)-p-PC-4024, which is also illustrated
photographically (Pl 2, fig. 13). It was this section that
led me to the interpretation expressed herein.

Since this splendidly preserved growing tip is the
point at which the bryozoan’s soft-parts created new
skeletal material, T tried to fit the Bore (1926, fig. 55)
zooid into the zooecial tubes of Rhombopora lepidoden-
droides. The Bore zooid fit readily enough, but the work
of Boaroman & CueerHam (1969) and TAvENER-SMITH
(1969) suggested a more complete picture to me. Assum-
ing that the Wreford rhabdomesids were eucoelomate, as
are the living ecctoprocts, and assuming the TaAvenEer-
Smrre model of zooidal epithelium and zooidal coelom
surrounding the gut of the zooid, I assembled the upper-
most zooid shown in Figure 10.

It is important to note that once the inner skeletal
wall was established in the rhabdomesid cryptostomes, it
was never added to; only the outer, laminated wall (the
peripheral zone) increased in thickness. The inner man-
tle epithelium laid down the laminated skeletal fabric of
the peripheral zone continuously (on an apparently
diurnal basis) throughout the life of the colony.

The zooidal epithelium, which lined the zooecial
tube, was not further involved in the formation of new
skeletal wall, except during the development of dia-
phragms across the zooecial tubes. At that time, there
occurred an episode of a few days’ duration (see the discus-
sion of diaphragms in the skeletal morphology section)
during which, in concert, the inner mantle epithelium
and the zooidal epithelium laid down a set of laminae.
These laminae in the peripheral zone are indistinguish-
able from the other laminae of the peripheral zone, except
that they are continuous with the laminae comprising the
diaphragm. The conclusion, therefore, is that the zooidal
epithelium laid down the laminae of the diaphragm si-
multaneously with the inner mantle epithelium laying
down the extension of the diaphragm laminae into the
interapertural portion of the peripheral zone.

If it is also assumed that the rhabdomesid zooid was
retractile (as in most modern bryozoans), an interpreta-

tion of other structures can also be made. The lower
zooid of Figure 10 is shown in the retracted condition.
Several concomitant changes have occurred in the external
distribution of soft parts, as compared to the arrangement
in the extended zooid. Before examining these, however,
a brief discussion of the basic body organization is neces-
sary, Reference to Figure 10 will aid in visualizing the
arrangement of tissues. This discussion is a précis of
Tavener-Smrra (1969).

Everywhere externally, the colony was covered by a
cuticle. This cuticle served as protection against both the
osmotic effects of the ambient sea water and modest
predation (such as that due to small gastropods, small
arthropods, or marine worms). Inside the cuticle was the
outer mantle epithelium which secreted the cuticle. The
use of “mantle” in this conjunction is based on TAVENER-
Swyiru’s (1969, p. 291, 292) brachiopod-bryozoan anal-
ogy. Next below was the hypostegal (another brachiopod
term) coelom. The presumed functions of this layer will
be discussed subsequently. Next came the inner mantle
epithelium, which deposited the laminated, outer skeletal
material of the peripheral zone. Continuous with the
mantle, the zooidal epithelium (forming the outer surface
of the zooid sitting in the zoovecial tube) enclosed the
stomach, caecum, or gut. The digestive tract is illustrated
as U-shaped, as in the modern bryozoans.

As the rhabdomesid zooid drew back into its zooecial
tube during retraction, the cuticle was drawn into the
vestibule, perhaps closing it off. This would have been an
excellent defense against small predators, as they could
not have gotten past this cuticular barrier to attack the
soft tissues of the zooid. Alse, during retraction, the hy-
postegal coelom was necessarily thinned as it too was
drawn into the vestibule.

Zooidal retraction is of two kinds in the living ecto-
procts, either colony-wide, where all the zooids retract, or
individual, where each zooid retracts independently. Both
may be responses to threatening circumstances. Observa-
tions made on recent specimens by Currey (personal
communication, 1968) indicate that these threatening
situations may be as minor as suddenly casting a shadow
over the colony or disturbing the surface of the water
with a small instrument. Other threats of a more serious
nature are obvious enough that 1 do not need to detail
them.

Threats to the individual rhabdomesid zooid were
probably rare. However, since the small ramose zoaria of
the rhabdomesids did not bear support structures, falling
over or dislodgement—a threat to the entire colony—was
probably commonplace. This would have resulted in one
surface of the zoarium being in contact with the substrate,
preventing the zooecia on that side from being utilized in
food-gathering. Degeneration and regeneration are com-
mon in modern ectoprocts. When the rhabdomesid colony
fell onto its side, the zooids so trapped beneath may have
degenerated into a “resting stage.” Should the colony
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have been rolled over subsequently, the zooids could have
regenerated into active, food-gathering members of the
colony again. This speculation is supported to some ex-
tent by the observation that there are fewer laminae in
the peripheral zones on the side of those zoaria judged by
me to have been lying “down” (that is, against the sub-
strate or aginst an adjoining surface).

Another possibility is that during reproduction, the
rhabdomesid zooids involved in this function could have
withdrawn into their zooecial tubes. The colony should
then have nurtured these zooids, until the reproductive
phase had ended or degeneration-regeneration was com-
pleted, by communication through the hypostegal coelom.
Perhaps muscle strands were anchored to the tips of the
acanthopores to open and close interzooecial communica-
tion for the duration of such episodes, although this is
admittedly completely speculative.

Figure 11 shows how new zooids may have been

formed, and the relationship of the tissue layers to skeletal
wall construction and zooid formation. The cuticle ex-
tended over the entire growth tip. The zooidal epithelium
established the inner skeletal walls of the new zooecial
tube, while the outer mantle epithelium differentiated
into the primordial polypide. At that stage, no laminated
skeletal wall was yet in evidence at the most distal ex-
tremity. In slightly earlier-formed more proximally lo-
cated zooecia, we can see progressively more laminae at
the abaxial end of the zooecial wall; the most proximal
(and thus oldest) zooecial tube shown has many laminae.
The stages of zooid differentiation are adapted from
Hyman (1959, fig. 134) and are shown as a sequence
from newest-formed (most distal zooecial tubes) to fully
mature (most proximal zooecial tube shown). Evidently,
full development of the interapertural portions of the
peripheral zone was not initiated until the rhabdomesid
zooid was fully mature.

VARIABILITY AMONG WREFORD RHABDOMESIDAE

VARIABILITY, STABLE TAXONOMIC
CLASSIFICATION, AND NUMERICAL
ANALYSES

A taxonomic system must take into account as much
of the total morphologic variability of a species or other
taxon as is possible, in order to be reasonably stable and
not subject to frequent capricious changes. By having
followed this principle for two ramose cryptostome genera,
[ believe that 1 will have contributed ultimately to the
stability of future classificatory studies of bryozoans,
Cueernam (1968) did this for the cheilostome Merra-
rabdotos. Currey (1967) did this for the trepostome
Tabulipora. Horowirz (1968) did this for the cystoporid
Actinotrypa. Foerster (1970; also Foerster & Currey,
1970, in preparation) did this for the modern cyclostome
Crisia. These papers satisfy a critical need, a need to
develop a clear understanding of intraspecific variability
among bryozoans in order to establish stability in the
classification of the major bryozoan groups. The present
study, the frst extensive and thorough examination ever
made of rhabdomesid cryptostomes, contributes this kind
of information for one of the important major kinds of
bryozoans; it will, moreover, hopefully stimulate similar
future work on this and other cryptostome bryozoan
groups.

As previous workers on tubular bryozoans have shown,
these bryozoans tend to be rather highly variable in their
morphology (Currey, 1967; Horowrrz, 1968; FoERSTER,
1970). Inspection of the plates accompanying this present
paper and of the relatively large coefficients of variation
exhibited by most of the numerical morphological charac-
ters studied herein (Tables 7 and 8) indicate that the Wre-

ford rhabdosomesids also display considerable intraspecific
variability. This conclusion is reinforced by the previously
discussed fact that intraspecific variants within Rhom-
bopora lepidodendroides could have been assigned to four
different genera (Rhombopora, Rhabdomeson, Saffordo-
taxis, and Nicklesopora) as traditionally recognized. Now
that this present paper has shown the actual extent of
intraspecific variability among the Wreford rhabdomesids,
future taxonomic concepts utilized for these and similar
bryozoans can be made to coincide more closely with
realistic biologic species concepts (Currey, 1967, p. 65).
Thus, future classifications of these bryozoans can be far
more stable than past classifications, which have usually
been highly artificial and frequently based on one or a
few characters studied in only a few specimens.

However, the Wreford rhabdomesid species do not
seem to exhibit quite as much variability as does the Wre-
ford trepostome species Tabulipora carbonaria, studied
extensively by Currey (1967). This may result from the
fact that the rhabdomesid colonies are much smaller and
more simply constructed than are the trepostome colonies,
and thus do not possess the potentiality for quite such
extensive variability.

The Coefficient of Variation (CV) has been widely
used to assess the potential value of a morphological
character for taxonomic work (Horowirz, 1968; Currey,
1967; CueetanMm, 1968; Maturo & Scrhorr, 1968; Forr-
ster, 1970; Foerster & Currey, 1970, in preparation).
Horowrrz, Currey, and Foerster utilized hundreds of
measurements in their studies on colonially aggregated
tubular bryozoans. So have I. Cuerrnam, MaTuro, and
Scrorr, on the other hand, suggest that ten to twenty
measurements are adequate to accurately assess CV in
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cheilostome bryozoans. Since CV is obtained by dividing
the standard deviation by the mean, then multiplying by
100, CV is somewhat dependent upon sample size when
small samples are used. That is, the larger is the size of
the sample, the more likely it is that variants in the
“tails” of the distributions will be included; thus, standard
deviation empirically often tends to increase (up to a lim-
iting value) as sample size increases from very small up
to adequate numbers (note also Ricuarpson, 1944, p.
450).

Currey (1967) found that very few of his CV calcu-
lations for Tabulipora carbonaria were less than 10, some
were between 10 and 20 and most ranged from 20 up to
400 and beyond. In contrast, cheilostome workers have
suggested that the CV forming the dividing line between
taxonomically useful characteristics and taxonomically
less useful ones, is about 10. This paper, along with those
of the other workers in tubular bryozoans mentioned
above suggests that the boundary should be higher, per-
haps at a CV of 20.

Most cheilostome bryozoan measurements are made
upon individual zooecia. Many of the measurements of
the tubular bryozoans are, in contrast, parameters of en-
tire colonies. I suggest that, based on numbers generated
by me, Currey (1967), Horowrrz (1968), and FoersTER
(1970), we can classify numerical morphological charac-
ters into four groups according to their CV’s. These four
groups are summarized in Tables 9 and 10, and may be
examined in more detail in the tables of Appendix B.

Tasre 9. Classification of Numerical Morphological
Characteristics into Four Groups Based Upon Coefficients
of Variation (CV) Computed for Rhombopora lepido-

dendroides.
Group cv MEMBERS
Group I | less than 20 MZAD, 72
Group II 20-30 MMUW, MNUW, NMA, MMAW,
NMU, ZA, Z1
Group 11 30-40 MMSP, AZD, IW'T, NRIW
Group IV 40 - infinity DTZs, TP, NMSP, MWZ

Tasre 10. Classification of Numerical Morphological
Characteristics into Four Groups Based upon Coefficients
of Variation (CV) Computed for Syringoclemis wre-

fordensis.
Group cv MEMBERS
Group I | less than 20 MZAD
Group 1I 20--30 Z2, ZA, MWZ, IWT, MMAW
Group 11 30-40 MMSP, AZD, TP, NMSP, NMA
Group IV | 40 - infinity Zl, DTZy

Group I, with CV less than 20, consists of characters of
the highest potential value for bryozoan taxonomy. Group
11, with CV from 20 to 30, is comprised of characters of

moderately high potential value. Group 11, with CV
from 30 to 40, contains those characters of low potential
value. Group IV, with CV 40 to infinity, is the group of
parameters with the lowest potential value for taxonomy.
Inspection of these tables indicates that some of these
characters, such as MZAD and Z2, which seem potentially
valuable in future rhabdomesid taxonomic studies were
also suggested as having potential taxonomic value among
trepostomes (Currey, 1967, p. 66).

Many currently active bryozoan workers use numerical
or statistical summaries to describe their taxa more pre-
cisely than paleontologists traditionally have. Such nu-
merical data is especially helpful in describing the extent
of intraspecific morphologic variability, for example.

For numerical characters whose statistical distribu-
tions are normal or nearly so, mean and standard deviation
values suffice to describe the shape of their distribution.
For nonnormally distributed parameters, other statistics
are required. Anstey & Perry (1970) urge that bryozoan
studies also include at least skewness and kurtosis for
more complete descriptions of nonnormal distributions.
Cocflicients of variation, as discussed above, can often be
determined from published mean and standard deviation
values,

The object of most studies is to differentiate between
taxa. The object of this present study was to establish,
as completely as possible, a set of statistics which would
enable future workers in the ramose cryptostomes to
identify their specimens with greater confidence by point-
ing out what characters are most likely to be of taxonomic
value. For example, comparing a group of specimens
which are seemingly related to Rhombopora lepidoden-
droides will be greatly accelerated by first making a few
observations of parameters with Group I or Group 11 CV,
and then comparing their preliminary statistics with mine
from the Wreford rhabdomesid species. Otherwise, con-
siderable effort could be needlessly expended on such
things as elaborately designed sampling schemes or fac-
tor-analytic techniques requiring large quantities of nu-
merical data, when instead a few observations of carefully
selected characters could tell the worker much of what he
desires to know.

Figures 12 and 13 compare the statistical distributions
of four characters (Z1, Z2, MMAW, and NMA) in each
of the two Wreford rhabdomesid species. The CV Groups
of Z1 and 72 for R. lepidodendroides are 11 and 1, re-
spectively, and for S. wrefordensis IV and 11, respectively.
MMAW for both species is CV Group II. NMA for R.
lepidodendroides is Group III, but Group 11 for S. wre-
fordensis. It is evident that mean, CV, and standard
deviation do not adequately express differences among
statistical distributions; I therefore, strongly agree with
AnsTEY & PERRY (1970), and Horowirz (1968), that other
statistics describing distribution of variates should be
presented.

The tables of Appendix B contain all statistical param-
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eters commonly considered useful in describing statistical
distributional properties of biological populations (An-
sTEY & Perry, 1969, 1970; Currey & Perry, 1964; Horo-
wirz, 1968; Simpson, Roe & Lewontiv, 1969). These
tables thus supplement the verbal descriptions of the Wre-
ford rhabdomesids contained in the text of this paper.
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specimens of Rhombopora lepidodendroides and Syringoclemis
wrefordensis,

In spite of the foregoing, however, some criticism has
been made of the use of statistical description or inference
in the evaluation of fossil assemblages (Ross, 1967). These
criticisms warrant some general comments, inasmuch as
their scope is rather wide.

Ross (1967, p. 404) asks whether suites of fossils, or
observations on such fossils, like my Wreford rhabdome-
sids “constitute a random sample from a fixed [con-
temporaneous | population.”

Previous stratigraphic work on the Wreford Mega-
cyclothem has indicated that all samples taken from any
one of the several horizons within these rocks can be re-
garded as essenuially synchronous or contemporaneous
geochronologically. This fact, I believe, answers part of
her criticism,

The other question which Ross raises, that of random-
ness, is also difficult for me to see as a valid objection.
Usually, small samples (specimens in a muscum collec-
tion, or specimens from one or a few outcrops) are all

that is available for study. In such cases, it seems un-
reasonable to abandon completely statistical description,
or to use statistical methods filled with elaborate dis-
claimers, to deal with the specimens. Given the number
of samples, number of measures, mean, mode, range,
standard deviation, coefficient of variation, skewness, and
kurtosis, the reader can make good use of such data, for
example, developing his own ideas concerning which
specimens he would like to compare with those described
or cited.
Moreover, Horowrrz (1968, p. 365-366) stated:

“I suspect that stratigraphic fossil collections are by their nature
random. The opportunities to observe are probably random with
respect to the total outcrop of a unit and even to its total areal
extent. Such inferences about randomness are hardly more suspect
than inferences about gene flow in interbreeding populations as
deduced from the fossil record. Both are reasonable ‘intuitive’ in-
ferences that are based on the present state of knowledge.”

In addition, the availability of samples from the Wre-
ford Megacyclothem is subject to such random operations
as the amount of rainfall, the number of freeze-thaw
cycles of the previous winter, the amount of vegetation
overgrowing the outcrops and exposures, and the cut and
fill activities of the highway department.

Also relevant to this discussion is the fact that animals
are not randomly distributed in nature. One would not,

507

Z1
—Rhombopora: ju =9.35

% Frequency

-Syringoclemis: u=14.0
0 / /

0 5 20

Number of Zooecun Hmm

75-
= Syringoclemis : ju=.035
a
=2
S 2 __—Rhombopora: u=.085
w
* ~

0

0

s 0% 10 15 " 20
Maximum Megacanthopore Width (mm)

FiG. 13. Frequency distributions computed from all observations on

the characters Z1 and MMAW made on the Wreford Megacyclothem

specimens  of Rhombopora lepidodendroides and Syringoclemis
wrefordensis.



42 The University of Kansas Paleontological Contributions

for example, include southern Alaska in a sampling plan
designed to collect data on the fine details of alligator
distribution, because we know from previous work that
there will be no native alligator population in Alaska.
Animals are where they are because they occupy specific
environmental niches. Had I known in advance which
rock units would yield the most information on the Wre-
ford rhabdomesids, more elaborate sampling could have
been designed beforehand. However, I knew only that
these bryozoans probably preferred normal saline waters;
since 1 knew nothing else about their environmental
preferences, I had to sample the Wreford rocks as com-
prehensively as possible. By sampling every rock type at
cach exposure, and by drawing from collections made
carlier by Currey (1967) in this same way, I feel that my
sampling was essentially random, in the sense that “ran-
dom” simply means that every member of a set has an
equal chance of being chosen.

Another numerical technique, though not strictly
statistical in the same sense that the methods discussed
above are, is cluster analysis. When used to group or
cluster similar objects described in numerical terms, clus-
ter analysis techniques can be potentially quite helpful in
classifying a large number of morphologically variable
objects like rhabdomesid fossils.

In the section on methods I have previously discussed
the technique of cluster analysis as applied to the Wreford
rhabdomesids. The result of this application is a large
dendrogram (Fig. 9), which represents a strictly phenetic
grouping of these fossils according to their similarities.
This phenetic grouping by itself does not constitute an
acceptable final systematic classification, because paleon-
tological systematics ultimately involves evolutionary or
historical data, as well as morphological phenctic data.
However, such phenetic groupings as this can serve as a
very useful first step in developing a taxonomic classi-
fication for fossil organisms, as well as for indicating the
overall extent of variability shown among the forms so
classified.

Since my main goal in this paper has been to attempt
as complete an understanding as possible for the two
Wreford rhabdomesid species, 1 made every effort to in-
corporate all the data T had gathered for this paper into
this cluster analysis, striving for a polythetic classification,
Monothetic classifications, classifications based on single-
character differences between genera and species of genera
(for example Rhabdomeson, Saffordotaxis, and Nickle-
sopora, as discussed previously) are the antithesis of my
efforts.

In the Wreford rhabdomesid dendrogram (Fig. 9)

each “tic” represents one sample (one Wreford rhabdo-
mesid colony). In addition, samples labeled include
TYPS, an imaginary “typical” Syringoclemis wreforden-

sis assembled by coding the mean values of all parameters

for that species, and TYPR, an imaginary “typical”
Rhombopora lepidodendroides assembled as TYPS was.
The other labeled samples (A001 to A004) are the four
members of the type suite loaned to me by the United
States National Museum of the Smithsonian Institution
(because of space limitations, and in the interest of clarity,
individual specimen numbers are not indicated).

Two very tightly clustered groups are evident in the
dendrogram (Fig. 9). The lower group of only 26 speci-
mens is composed entirely of specimens identified as be-
longing to Syringoclemis wrefordensis. 'The upper, larger,
group is comprised entirely of Rhombopora lepidoden-
droides colonies. This dendrogram was constructed using
the unweighted pairing method and Jaccard’s coefficient
of association (Bonuam-CarTer, 1967, p. 2-3).

It seems reasonable to conclude, based on Figures 8
and 9, that the associative level for the family Rhabdo-
mesidae, which is where genera cluster into the family
level, is about 0.58. Another conclusion drawn from the
dendogram is that both R. lepidodendroides and S. wre-
fordensis in the Wreford Megacyclothem are internally
quite closely comparable (0.80 to 0.85), when described
by the parameters used here for the cluster analysis.
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Bonuam-Carter's admonition “that different classi-
fications can be obtained from the same data,” therefore,
cluster analysis techniques should only “be used as a data
reduction tool, to give computational aid for classifica-
tion” (Bonuam-Carter, 1967, p. 8, emphasis his) is worth
heeding. Consequently, only the broad conclusions drawn
above are suggested here.

However, I think that the dendrogram may also serve
as a valuable test of the hypothesized generic difference
between Rhombopora and Syringoclemis. In general, in
samples where several genera of rhabdomesids may be
present, the clustering values obtained here may be of
value in suggesting their classification.

CLINAL AND EVOLUTIONARY
VARIABILITY

Because only 84 Syringoclemis wrefordensis were
available for study, and because they were not widely
distributed, only Rhombopora lepidodendroides was used
in the evaluation of clinal (or geographic) variation
among the Wreford rhabdomesids. Figure 14 summarizes
the median value of two characters (MMUW and
MZAD) at several localities in both the upper Speiser
and middle Threemile calcareous shales. Comparable
plots were made for other characters, and the results were
similarly ambiguous. Consequently, I conclude that clinal
variation was not exhibited in the Wreford population of
R. lepidodendroides. Currey (1966, 1967), using the
same technique, was able to show gradual clinal changes
in Tabulipora carbonaria in a north-south direction across
Kansas in the Wreford Megacyclothem.

Again, for Tabulipora carbonaria, Currey (1966,
1967) was able to show progressive change as he evalu-
ated the means of several characters in a stratigraphically
vertical direction. I computed the means for four mor-
phologic characters (Z1, MZAD, MMAW, MMUW) of
Rhombopora lepidodendroides for the five widespread
calcareous shale units in the Wreford Megacyclothem, and
plotted them stratigraphically (Fig. 15).

The information derived from this appears to be
equally as ambiguous as that gathered from plotting the
data for the clinal (geographic) variation study just
discussed. No directed evolutionary or stratigraphic vari-
ability characterizes successive populations of Rhombo-
pora lepidodendroides within the Wreford Megacy-
clothem.
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FiG. 15. Microevolutionary (stratigraphic) variations in the means

of four characters (Z1, MZAD, MMAW, MMUW) shown in speci-

mens of Rhombopora lepidodendroides collected from the five wide-
spread Wreford Megacyclothem calcarcous shales.

At a more long-ranging scale than the megacyclothem
alone, however, Rhombopora lepidodendroides does not
display significant evolutionary variation or change. In
the dendrogram (Fig. 9), the colonies labeled A001
through A004 are the type suite of R. lepidodendroides.
The type horizon of R. lepidodendroides is the Wabaun-
see Group (Upper Pennsylvanian, Virgilian). These types
cluster in the center of the dendrogram and cannot be
readily differentiated from the Wreford Megacyclothem
examples of R. lepidodendroides, even though they are
considerably more ancient biostratigraphically., Conse-
quently, this species seems to have been a rather con-
servative one, retaining its average morphologic condition
essentially unchanged for a significant length of time.

In summary, assembling this information yields the
conclusion that Rhombopora lepidodendroides did not
vary systematically, either evolutionarily (from Upper
Pennsylvanian to upper Lower Permian), microevolu-
tionarily (through the time represented by the Wreford
Megacyclothem), or clinally (at least during the Wreford).

PALEOECOLOGY OF WREFORD RHABDOMESIDAE

WORLDWIDE PALEOZOOGEOGRAPHY
OF LATE PALEOZOIC
RHABDOMESIDAE

On a worldwide basis, the Rhabdomesidae can be
seen to be well-distributed in the marine, shallow-shelf

facies of Upper Paleozoic rocks, as is shown by Figures 16
and 17. In preparing these figures, only the highest
stratigraphic occurrence is recorded for any one report.
That is, the half-black circle at 80°15" North, 16°307
West, Holm Land, Greenland, in Figure 18 represents a
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Fic. 16, Paleozoogeographic distribution of the family Rhabdo-
mesidae in the United States in the Carboniferous and Permian.
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report of Permian Rhabdomesidae but not Rhombopora
(Ross & Ross, 1962). The unshaded, barred circle in
Bolivia (BassLer, 1936) represents Carboniferous Rhab-
domesidae but, again, not Rhombopora. Had the first
(Greenland) been a Permian Rhombopora citation, the
circle would have been all black. Had there been found
a reference to a Permian rhabdomesid in Bolivia, this re-
port would have superseded the first, and the circle would
have been half-black.

In Appendix C, I have listed the best information
available on the stratigraphic occurrences of the various
rhabdomesid species, and recorded there the systems,
series, stages, and even formations when that information
was obtainable. In order to show the geographic distri-
bution of the fossil Rhabdomesidae more clearly, I have
drawn (Fig. 18) the continents and principal landmasses
to the same scale, but to decrease the amount of oceanic
space and to increase the accuracy of point location, I
have moved the landmasses closer together.

It is appropriate to state here that the importance of
this family for an understanding of the bryozoans, par-
ticularly cryptostomes, and for colonial organisms in
general, and even for all marine communities of the
Paleozoic—particularly here, near the Paleozoic-Mesozoic
boundary crisis—is clearly evidenced not only by the wide

For United States
and Legend see
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Fic. 17. Worldwide paleozoogeographic distribution of the Rhabdomesidae in the Carboniferous and Permian,
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distribution of the family, but also by its excellent cover-
age in the literature and by its abundance in the rocks of
the world,

Lf Wolfcampian Marine Limit

Desmoinesian Marine Limit (Dashed=Covered)

; Chesterian Morine Limit (Dot-Dashed=Covered)

] Areas not overlain by Marine Rocks of
Chesterian through Wolfcampian Age

Enreqs overlain by Chesterian or younger
Marine Rocks but not by Wolfcampian
Fic. 18. Distribution of Upper Paleozoic marine rocks in North
America (after Dunbar, 1960).

NORTH AMERICAN AND WREFORD
PALEOZOOGEOGRAPHY OF LATE
PALEOZOIC RHABDOMESIDAE

Figure 18 illustrates an important, perhaps the most
important, point involved in the classification and inter-
pretation of North American Permian faunas. In the
Mississippian, an extensive marine transgression fooded
North America. In this sea, invertebrates flourished, in-
cluding ten rhabdomesid genera, five of which were new.
Marine, shallow-water, benthonic habitats were highly
ubiquitous on the North American continent during this
period; burgeonings and outspreadings in the shelled
invertebrates were commonplace at this time,

During the following Pennsylvanian period, the
epeiric seas began to become restricted, smaller, locally
deeper, thus limiting the number of shallow-water en-
vironmental niches, A concomitant decrease in the rate
of evolutionary diversification therefore characterized
Pennsylvanian marine faunas. For example, only three
new genera of rhabdomesids appeared, as against three
extinctions within the group. As is so often the case in
the geologic record, restriction of the epicontinental seas
resulted in restricted faunas with restricted diversity.

The Mississippian seas which retreated from Penn-
sylvania, Michigan, and Ohio were replaced to a lesser
extent in the Pennsylvanian. The Pennsylvanian seas
continued the retreat, forcing their restricted marine in-
vertebrate faunas to become condensed or collapsed back
into Illinois, Towa, Missouri, Nebraska, Kansas, Okla-
homa, Texas and New Mexico. That this retreating was
discontinuous, in fact cyclic, is indicated by widespread
development of cyclothems in the Pennsylvanian and
Permian from Texas to Pennsylvania. The rocks of these
cyclothems record the pulses of the withdrawing seas.

An ecologic principle (Gauvsg, 1934; Haroin, 1960)
known as the “competitive exclusion principle” states
that “No two species can coexist at the same locality if
they have identical ecological requirements” (Mavyg,
1963, p. 68). Generally, however, two closely related
animals newly brought together have the ability to make
noncompetitive use of their common habitat. For ex-
ample, a common littoral gastropod of Hawaii, Conus,
has twenty species living in the same habitat. All twenty
occupy ecologic niches of slightly differing nature. On
the other hand, intertidal barnacles (Connery, 1959)
compete more stringently, and there is usually only one
species per habitat, and always one species per ecologic
niche. When two species utilize the identical resources
(as do the barnacles) of an environment, one of these
species proves superior and eventually excludes the other
species.

In the Wreford Megacyclothem, Rhombopora lepido-
dendroides apparently eventually excluded Syringoclemis
wrefordensis. Rhombopora may have always been evo-
lutionarily “vigorous,” since fully twenty percent of the
more than 200 rhabdomesid species known to me are
species of Rhombopora, while less than one percent are
Syringoclemis. However, this argument may perhaps be
fallacious. That is, there may be no reason to presume
that the “vigor” of Rhombopora, in terms of its com-
petitive potential, was any greater than that of Syringo-
clemis. However, some numerical evidence bearing on
this question is at hand. Of the 84 S, wrefordensis speci-
mens (84 out of the 1,027 Wreford rhabdomesids exam-
ined, 943 or 92% being R. lepidodendroides), 63 came
from the upper Speiser calcareous shale, the lowermost
normal marine shale in the Wreford Megacyclothem, Of
these 63, nineteen came from a small area in southern
Kansas (CY15 and CY43) and ninetcen from a some-
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what larger (though still small) area in northern Kan-
sas (MLO3 and PT09). These two small redoubts are
interesting in terms of the ideas outlined above in the
discussion of the competitive exclusion principle. In the
southern redoubt, Syringoclemis comprises 100% of the
rhabdomesid cryptostomes present. In the northern re-
doubt, Syringoclemis makes up 73% of the rhabdomesid
fauna. Immediately south of the southern redoubt and
immediately north of the northern redoubt, percentage
values of Syringoclemis (percentage of total rhabdomesid
cryptostomes present) fall to zero. Figure 19 summarizes
this information by percentage contours. Basically, the
figure shows two pockets of high Syringoelemis concen-
tration on the margins of the Wreford sea, flanked to-
ward shore by abrupt zero percent density, and flanked
into the basin by more or less evenly decreasing grada-
tional changes. It is interesting to note as an aside that
the location of the Greenwood Shoal lies immediately
south of the minimum contour position.
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- i
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/// INDEX_MAP
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Fic. 19. Distribution of Syringoclemis wrefordensis in the upper

Speiser calcareous shale. Dashed contour lines are hypothetical.

The two closed contours represent the two redoubts as discussed
in the text.

Continuing upward in the section (and, therefore, in
time), the number of Syringoclemis wrefordensis speci-
mens decreases steadily, though erratically. No examples
are known from the Threemile Limestone Member.
Three are known from the lower and 15 from the upper
Havensville. One specimen is known from the Schroyer,
and, finally, none at all are known from the Wymore.

As Mayr (1963, p. 210214, 237-240) points out, a
change in population size influences selection pressures.
In rapidly increasing populations, selection pressures are
diminished. In populations that are rapidly decreasing in
size, there is a concomitant rapid rise in selection pres-
sure. In summary, then, I suggest that the collapsing-
back of animal populations caused by the retreating late
Paleozoic seas and by the heightened competition for
specific ecological niches in the limited habitats resulted
in exclusion of all but a few species by Permian times.
Currey (1966, 1967) has shown that this resulted in
there being only one trepostome bryozoan species present
in the Wreford Megacyclothem. My study shows that
only one rhabdomesid cryptostome species, Rhombopora
lepidodendroides, is present at the close of the last re-
gressive phase of the Wreford Megacyclothem; that spe-
cies seems to have excluded competitively the only other
rhabdomesid cryptostome species, Syringoclemis wre-
fordensis, during the span of Wreford time.

OBSERVATIONS ON PALEOECOLOGY OF
THE WREFORD RHABDOMESIDAE

The two genera of rhabdomesid cryptostomes, Rhom-
bopora and Syringoclemis, show no observable directed
vertical (evolutionary or stratigraphic) or lateral (clinal
or geographic) changes within the Wreford Megacy-
clothem. The eventual exclusion of Syringoclemis wre-
fordensis by Rhombopora lepidodendroides is interpreted
to have occurred solely due to the two Wreford rhabdo-
mesids seeking the same ecologic niche, rather than being
due to any specific environmental factor operating against
one (S. wrefordensis) and not the other (R. lepidoden-
droides).

Moreover, no systematic variability is evident when
comparing the morphologic characteristics of several con-
specific rhabdomesid colonies, each one taken from a
different Wreford rock type, unlike the situation in Tabu-
lipora carbonia (Currey, 1967, p. 65). For example, I
could detect no consistent morphological differences be-
tween Rhombopora lepidodendroides colonies occurring
in calcareous shales and those in grayish-yellow mud-
stones. This situation is not surprising, however, in view
of how much alike the various Wreford depositional en-
vironments may have been so far as critical ecological
factors (like substrate) were concerned (Currey, 1967, p.
2526, 77).

Bottom conditions in Kansas during Wreford time are
interpreted as usually being soft muddy substrates affected
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by no or low turbulence. Such features as graded beds,
ripple marks, or crossbeds are rare in the Wreford Mega-
cyclothem (Harrin, 1957; Currey, 1966, 1967, personal
communication 1970; this report). In addition, the excel-
lent preservation of delicate spinose projecting elements
also suggests very low energy for bottom conditions in
the Wreford sea. Certainly, such delicate features would
be instantly destroyed upon being moved about upon the
bottom to even a very minor extent. Simply falling over
onto a firm substrate, then rolling (let alone saltating),
would be more than sufficient to destroy at least some of
these beautifully preserved features.

The majority of the Wreford rhabdomesids, in fact
the majority of all Wreford bryozoans, are known from
the megacyclothem’s widespread calcareous shales. Con-
sequently, I infer that the rhabdomesid cryptostomes of

the Wreford Megacyclothem preferred shallow waters
(under 50 feet) of normal marine salinity and far from
shore. However, many of them could also tolerate slightly
less saline conditions and slightly more nearshore condi-
tions, as evidenced by their occasional occurrences in
grayish-yellow mudstones, A fair number of Wreford
Rhombopora lepidodendroides are found as constituents
of the grayish-yellow mudstones and, since the grayish-
yellow mudstones are commonly interpreted as having
been deposited in slightly brackish marine waters, in a
rather shallow and nearshore environment, it can be in-
ferred that R. lepidodendroides tolerated a moderate
range of salinity. On the other hand, Syringoclemis wre-
fordensis is known only from one specimen in grayish-
yellow mudstones and thus was presumably more steno-
haline.

SUMMARY AND CONCLUSIONS

1) Techniques of many types are applied in this
study. All techniques that I employed satisfy two criteria.
The first is reproducibility by other paleobryozoologists
working on similar ramose groups; the second is wide-
ranging applicability to all bryozoan groups through ease
of use or calculation. Collection techniques were designed
to yield comprehensive and unbiased samples; they follow
the stratigraphic interpretation of Currey (1966, 1967)
and Harrin (1957). Extension and modification of the
cellulose acetate peel technique was made to accommo-
date the small size of the specimens of the Wreford
Megacyclothem rhabdomesids. Statistics based on some
15,000 measurements were calculated by use of the IBM
System 360/67 computer. Modification of Bonmam-
Carter's (1967) computer program permitted calculation
of a cluster analysis for the family Rhabdomesidae and
for Wreford specimens of the two genera Rhombopora
and Syringoclemis, resulting in dendrograms.

2) A set of numerical characters based on the rhabdo-
mesid cryptostomes of the Wreford Megacyclothem is de-
fined for use in the description of ramose cryptostomes
in general. Some of these are new, others are based on
previous work on other bryozoans. Each character is
given an abbreviated symbol. These symbols are sug-
gested as part of an effort to encourage constancy in future
bryozoan descriptions.

3) New stratigraphic information indicates that ex-
ceedingly rapid facies changes occur within the Wreford
Megacyclothem at the Kansas-Oklahoma border and
southward into Oklahoma with all lithologies quickly
passing into continental redbeds. Although Cretaceous
and Pleistocene cover obscures most of the Wreford
Megacyclothem in southern Nebraska, exposures indicate
that the shore of the Wreford sea was fairly far south in
Nebraska, perhaps a few tens of miles north of the

Nebraska-Kansas border. One new lithotype (tan quartz-
ose sandstone) is added to those already defined for the
Wreford Megacyclothem (Hatrin, 1957; Currey, 1966,
1967).

4) The very close similarity of the genera Rhabdome-
son, Saffordotaxis, and Nicklesopora to Rhombopora—in
part emphasized by examination of the Wreford rhabdo-
mesids—suggests that those three genera should be syn-
onymized with Rhombopora. Moreover, these three ge-
nera are monothetic genera and only differ from Rhom-
bopora on the basis of one character each; in accordance
with modern taxonomic practices, monothetic taxa are
normally to be suppressed. Rhombopora is the oldest
(1872) of these four genera, as well as the best-known
genus of the Rhabdomesidae.

5) Syringoclemis wrefordensis is proposed as a new
species, differing from the only other species of Syringo-
clemis, S. biserialis Girry, 1911, a Mississippian (Chester)
form, in many respects. The concept of the genus Syringo-
clemis is thus expanded to include solid ramose zoaria as
well as epithecate zoaria. A holotype and two paratypes
are designated.

6) The skeletal morphology of the two Wreford
rhabdomesid species, Rhombopora lepidodendroides and
Syringoclemis wrefordensis, is thoroughly described for
the benefit of workers interested in comparing other
bryozoan species with them.

7) Based on Tavener-Smrra’s (1969) and WiLLiams'
(1968) work, the laminae of the peripheral zone in the
Wreford rhabdomesids are interpreted as indicating diur-
nal periodicity. Counts on a few peripheral zones indicate
that some of the Rhabdomesidae of the Wreford Mega-
cyclothem were as much as 18 months to two years old
and more at death.

8) Mesopores and acanthopores are present in the
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rhabdomesid cryptostomes of the Wreford Megacyclothem
but are not helieved to be analogous to features of the
same name and general appearance in the Trepostomata.
Considerations of the size of these features, their location
in the zoarium, their microstructure and skeletal relation-
ships, and their presumed functions led to this conclusion,

9) Structures exactly fulfilling the criteria for hemi-
septa (either inferior or superior hemisepta) are judged
to be absent from the rhabdomesid cryptostomes of the
Wreford Megacyclothem. Similar structures are rarely
present in a few specimens: however, on the basis of their
position in the zooecium, percentage paucity, and mor-
phology, they are not considercd to be true hemisepta.

10) The first reconstructed rhabdomesid cryptostome
polypide is offered. The reconstruction is based on an
interpretation of the skeletal morphology of the Wreford
rhabdomesids and is in large part an application of
Tavener-Smirr’s (1969) concept of the soft parts of the
Fenestellidae. Some conclusions on reproduction, degen-
eration-regeneration, growth, and colony defense are of-
fered based on the reconstructed zoarial tissues.

11) Studies of the moderately high morphologic vari-
ability displayed by the Wreford rhabdomesid species
indicate that some of their numerical morphological char-

acters are potentially highly valuable for future taxonomic
work, while others are much less valuable.

12 Rhombopora lepidodendroides was found to have
varied little or not at all in its average morphologic
condition from Virgilian (Late Pennsylvanian) through
Wreford (Early Permian) time. Clinal (geographic)
variation and microevolutionary (stratigraphic) variation
within this species were also found to lack any systematic
pattern. The directionless, ambiguous nature of the pat-
terns, yielded by plotting values of numerical characters
for the Wreford specimens of R. lepidodendroides against
time, indicated that the species can be regarded as a rather
conservative form,

13) Several aspects of the paleoecology of the Wre-
ford rhabdomesids are discussed. Of particular interest,
the competitive exclusion principle is suggested as being
responsible for the total replacement of Syringoclemis
wrefordensis by Rhombopora lepidodendroides during
Wreford time, This concept is examined on the basis of
worldwide, North American, and Wreford evidence. The
restriction of late Palezoic seas is suggested as a stringent
factor in the operation of natural selection upon marine
benthonic animals during this critical period in the earth’s
history.
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APPENDIX A—SUMMARY OF BULK SAMPLE RAW DATA

Listed for the bulk samples, for all localities not tal for each bryozoan zoarial growth form. The symbol
previously so treated by Currey (1966, 1967), are the “tr” means trace (less than a one percent occurrence).
numerical abundance (abbreviated as Num.Abd.), the The symbols for the bryozoan morphotypes (ETL, ESL,
percent abundance (abbreviated as Per.Abd.), and the to- etc.) have been explained on p. 16-17.

ETL ESL BIF DBR RPI RBR DPI FEN TOTALS

GAD3(-B) bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 00O 000 000 000 000 000 0 Per.Abd.
GAD3(-A) biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 Q00 000 000 0 Num.Abd.
GAD3B bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
GAD3C bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
GAD3D biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 ] Per.Abd.
GAO3E bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
GAO3F bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd,

000 000 000 000 00O 000 000 000 0 Per.Abd.
GAD3G biN PC

000 000 000 OO0 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
GAO3H biN PC

000 000 00O 000 000 000 000 000 0 Num.Abd.

000 000 000 000 00O 000 000 000 0 Per.Abd.
GAO031 bIN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 OO0 D00 000 000 000 0 Per.Abd.
GAO3]I1/2 biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
GAO03]m1/2 bfN PC

000 000 00O 00O DOO 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.

GAOD3LI1/3 bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 00O 000 000 000 0 Per.Abd.
GAO3Lul/3 bfN PC

000 000 000 073 000 000 000 006 80 Num.Abd.

000 000 00O 091 000 000 000 009 100 Per.Abd.
GAO4A bIN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
GA04B bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 00D 000 000 000 000 0 Per.Abd.
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ETL ESL BIF DBR RPI RBR DPI FEN TOTALS

GAD4JUL/C biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd,
MLO3]b bfN PC

000 000 000 000 000 000 000 000 0 Num,Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
MLO3Jc bfN PC

000 00O 00D 000 000 000 000 000 0 Num.Abd.

000 000 ODO 000 00O OO0 00O OO0 0 Per.Abd.
MLO3Jd biN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 00D 000 OO0 000 000 OO0 0 Per.Abd.
MLO3LI1/3 bfN PC

00l 000 000 053 008 000 000 000 62 Num.Abd.

002 000 000 085 013 000 000 000 100 Per.Abd.
MLO3Lm1/3 bfN PC

000 000 000 Q00 094 000 001 005 100 Num.Abd.

000 000 000 000 094 000 001 005 100 Per.Abd.
MLO3Lul/3 bfN PC

000 000 000 D018 131 000 000 000 151 Num.Abd.

000 000 000 013 087 000 000 000 100 Per.Abd.
MLO3O/P bfN PC

000 000 000 007 010 000 001 029 47 Num.Abd.

000 000 000 015 021 000 002 062 100 Per.Abd.

MLO3R/S bfN PC

000 000 000 000 000 000 000 000 0 Num. Abd,

000 000 000 000 000 000 000 000 0 Per.Abd.
MLO03Sm1/3 biN PC

000 000 000 000 000 000 000 000 0 Num. Abd,

000 000 000 000 000 000 000 000 0 Per.Abd.
MLO3Sul/3 biN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
MLO3U biN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
MLO3JUL/W biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PT03Aa biN PC

000 000 000 000 000 000 000 000 0 Num. Abd,

000 000 000 000 000 000 000 000 0 Per.Abd.
PT03AbI1/2 bN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PT03Abul/2 bfN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PT04Cul/4 bIN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PT04Cul.Oft. bN PC

000 000 000 000 000 000 000 000 0 Num, Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PT04Ea

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 00D 000 OO0 00D 000 000 0 Per.Abd.
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ETL ESL BIF DBR RPI RBR DPI FEN  TOTALS
PT04Eu0 5ft. bIN PC

000 000 000 000 007 000 002 007 16 Num.Abd.

000 000 000 000 044 000 012 044 100 Per.Abd.
PT04Eb bN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PT04GI1/2 biN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PT04Gul/2 biN PC

000 000 000 000 008 000 000 008 16 Num.Abd,

000 000 000 000 050 000 000 050 100 Per.Abd.
PT04J/1/2 bIN PC

000 001 004 021 006 006 000 017 55 Num.Abd,

000 002 007 038 011 011 000 031 100 Per.Abd.
PT04Jull/2 bIN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PT09A/B bfN PC

000 000 000 000 000 000 000 001 1 Num.Abd.

000 000 000 000 000 000 000 099 99 Per.Abd.
PT09C/1/3 bIN PR

000 000 000 037 035 000 000 008 80 Num.Abd.

000 000 000 046 044 000 000 010 100 Per.Abd.
PT09Cm1/3 biN PC

000 000 000 036 122 000 000 007 165 Num.Abd.

000 000 000 022 074 000 000 004 100 Per.Abd.
PT09Cul/3 bN PR

000 001 000 183 133 000 038 173 528 Num.Abd.

000w 000 035 025 000 007 033 100 Per Abd.
PT09Ebase biN PC

000 000 000 003 000 000 000 000 3 Num.Abd.

000 000 000 099 000 000 000 000 99 Per.Abd.
PTO911/3 biN PC

000 000 000 002 000 000 000 002 4 Num.Abd.

000 000 000 050 000 000 000 050 100 Per.Abd.
PT09Im1/3 biN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PTO9K!1/3 bIN PC

000 000 000 00O 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PTI2B/1/2 biN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 00O 0 Per.Abd.
PT12Bul/2 biN PC

000 000 000 000 000 000 000 001 1 Num.Abd.

000 000 000 000 000 000 000 099 99 Per.Abd.
PTI2D biN PC

000 000 000 000 000 000 000 000 0 Num, Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PT13Da biN PC

000 00O 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PTI3Dd biN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd,
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ETL ESL BIF DBR RPI RBR DPI FEN TOTALS

PT13De bfN PC

000 000 000 000 000 00O 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PTI5C/1/3 biN PC

000 000 00O 004 051 000 000 009 64 Num.Abd.

000 000 000 006 080 000 000 014 100 Per.Abd,
PTISCmI/3 bfN PR

000 000 000 026 109 000 000 001 136 Num.Abd.

000 000 000 019 080 000 000 tr 99 Per.Abd.
PTI5Cul/3 bN PC

000 001 000 077 042 000 008 083 211 Num.Abd.

000 w 000 037 020 000 004 039 100 Per.Abd.
PTI5Ea biN PC

000 000 000 O19 001 000 001 018 39 Num.Abd.

000 000 000 049 002 000 002 046 99 Per.Abd.
PT16(-A) biN PC

000 000 000 000 000 000 000 00D 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
PTI6A bfN PC

000 00D 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
RY02C21/3 bfN PR

000 000 000 000 159 000 000 064 223 Num.Abd.

000 000 000 000 071 000 000 029 100 Per.Abd.
RY02Cm1/3 biN PR

000 000 000 024 009 000 000 000 33 Num.Abd,

000 000 000 073 027 000 000 000 100 Per.Abd.
RY02Cm1/3 biN PR

001 000 000 156 156 000 064 118 495 Num.Abd,

e 000 000 032 032 000 013 023 100 Per.Abd.
RY02G/HI1/3 biN PR

007 004 000 056 036 000 000 071 175 Num.Abd,

005 003 000 032 020 000 000 040 100 Per.Abd.
RY02G/Hm1/3 bfN PC

000 000 000 000 D00 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
RY02G/Hul/3 bfN PC

000 000 000 000 000 000 000 000 0 Num. Abd,

000 000 000 000 000 000 000 000 0 Per.Abd.
RY02Ja bEN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.

RY02]b biN PC
000 000 000 000 000 000 Q00 000 Num. Abd.
000 000 000 000 000 000 000 000 0 Per.Abd.

RY02K/L bfN PC

=

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 OO0 0 Per.Abd.
GE18(1b) bfN PC

000 000 000 000 000 000 000 000 0 Num. Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
GEI18(lc) bfN PC

000 000 000 001 001 000 000 004 6 Num.Abd,

000 000 000 017 017 000 000 066 100 Per.Abd.
GE18(1d) bfN PC

000 000 000 000 000 0DD 000 000 0 Num, Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
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ETL ESL BIF DBR RPI RBR DPI FEN  TOTALS
GE18(le) bfN PC

000 000 000 000 00O 000 000 00O 0 Num. Abd,

000 000 000 000 000 000 000 000 0 Per.Abd.
GEI8(1f) biN PC

000 000 000 000 000 000 000 000 0 Num.Abd,

000 000 000 000 000 000 000 000 0 Per.Abd,
GE18(3)11/3 bfN PR

000 006 000 063 047 000 000 018 134 Num.Abd,

000 004 000 047 035 000 000 013 99 Per.Abd,
GEI8(3)m1/3 bfN PR

000 000 000 006 312 000 000 031 349 Num.Abd.

000 000 000 002 089 000 000 009 100 Per.Abd,
GE18(3)ul/3 bEN PR

002 000 000 093 097 000 032 121 345 Num.Abd.

001 000 000 027 028 000 009 035 100 Per.Abd.
GE18(5) bfN PR

000 000 000 056 031 000 001 051 139 Num.Abd,

000 000 000 040 022 000 001 037 100 Per.Abd.
GE18(8)/1/3 bfN PR

000 008 000 042 007 004 000 015 77 Num.Abd.

000 010 000 055 009 005 000 020 99 Per.Abd,
GE18(8)m1/3 biN PR

000 001 000 017 004 000 000 041 63 Num.Abd,

000 001 000 027 006 000 000 065 99 Per.Abd.
GE18(8)ul/3 biN PR

002 000 000 000 000 000 000 004 6 Num.Abd.

033 000 000 ODO 000 000 000 067 100 Per.Abd,
GEI8(10) bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 00D 00O 000 000 0 Per.Abd.
GEI8(12) bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 D000 000 000 000 000 000 0 Per.Abd.
GE18(14)/1/3 biN PR

000 000 000 010 001 000 000 003 14 Num.Abd.

000 000 000 071 007 000 000 021 99 Per.Abd.
GE18(14)m1/3 biN PC

000 000 000 000 000 000 000 000 0 Num.Abd,

000 000 000 000 000 000 000 000 0 Per.Abd,
GE18(14)ul/3 biN PR

000 004 000 007 046 003 005 052 116 Num.Abd.

ooo 003 000 006 040 003 004 045 101 Per.Abd.
GE18(17)/1/2 biN TR

000 000 000 002 000 000 000 001 3 Num.Abd,

000 000 000 066 000 000 000 034 100 Per.Abd,
GE18(17ul/2 biN PR

000 000 000 026 007 000 004 025 62 Num.Abd,

000 00DO 000 042 011 000 006 040 99 Per.Abd,
GEI8(19) biN PR

000 000 000 000 004 000 000 000 4 Num.Abd,

000 000 000 000 099 000 000 000 99 Per.Abd.
GE18(21a) biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd,
GEI8(21c) biN PC

000 000 000 000 000 000 000 000 0 Num.Abd,

000 000 000 000 000 000 000 000 0 Per.Abd,
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ETL ESL BIF DBR RPI RBR DPI FEN TOTALS

GEISJUL/(21d) bfN PC

000 0D0O 000 000 00D 000 000 000 0 Num,Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
WA03G bfN PC

000 000 000 000 005 000 000 000 5 Num.Abd.

0oo 000 000 000 099 000 000 000 99 Per.Abd.
WAOD4A bIN PC

000 000 000 000 000 000 000 000 0 Num,Abd.

000 000 000 000 000 000 000 OO0 0 Per.Abd,
WAOQ41 bfN PR

002 000 000 018 043 000 002 053 118 Num,Abd.

001 000 000 015 036 000 o001 045 98 Per.Abd.
WAO4] bfN PR

000 000 000 007 020 000 o001 024 52 Num.Abd.

000 000 000 014 038 000 002 046 100 Per.Abd,
WAO4L bIN PR

000 000 000 002 012 000 002 014 30 Num.Abd.

000 000 000 007 040 000 007 046 100 Per.Abd,
WAO8Bd bfN PC

00D 000 000 000 000 000 000D 00O 0 Num.Abd.

000 000 000 000 000 Q00 000 000 0 Per.Abd.
WAO8Be/1/2 biN PC

000 000 000 000 000 000 000 004 4 Num.Abd.

0on - 000 000 000 000 000 000 099 99 Per.Abd,
WAO8Beul/2 biN PC

000 000 000 003 003 000 000 010 16 Num.Abd.

0on 000 000 019 019 000 000 062 100 Per.Abd.
WAOBDI1/3 bfN PR

000 000 000 000 110 000 000 024 134 Num.Abd.

000 000 000 000 082 000 000 018 100 Per.Abd,
WAO8DmM1/3 biN PR

000 000 000 021 060 000 000 003 84 Num.Abd.

000 000 000 025 071 000 000 004 100 Per.Abd.
WAOBDul/3 biN PC

000 001 000 133 168 001 084 254 631 Num.Abd.

000 e 000 021 027 w013 040 101 Per.Abd.
WAOSJUL/F bfN PC

000 000 000 038 033 000 000 077 148 Num.Abd,

000 000 000 026 022 000 000 052 100 Per.Abd.
MSO6E/1/3 bfN PC

000 000 000 013 006 000 000 028 47 Num.Abd.

000 000 000 028 013 000 000 059 100 Per.Abd.
MS06Em1/3 bIN PC

000 001 001 084 041 001 000 056 184 Num.Abd.

000 tr tr 046 022 tr 000 030 99 Per.Abd.
MS0O6Eul/3 bfN PC

000 009 000 043 021 000 016 191 280 Num.Abd.

000 003 000 015 007 000 006 068 99 Per,Abd.
MS06G bfN PC

000 000 000 OQO8 000 000 O©OO04 010 22 Num.Abd.

000 000 000 036 000 000 018 046 100 Per.Abd.
MS21E biN PC

000 000 000 003 004 000 001 004 12 Num.Abd.

000 000 000 025 033 000 009 033 100 Per.Abd,
MS24A bIN PC

000 000 000 000 000 00O 00D 00O 0 Num,Abd.,

000 000 000 000 000 000 000 00O 0 Per.Abd.
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ETL ESL BIF DBR RPI RBR DPI FEN  TOTALS
MS25JUL/B bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
LY02Ad biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 - 000 000 000 000 0OO 000 000 0 Per.Abd.
LY02Ae biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
LY02Af biN PC

000 000 000 000 000 000 000 000 0 Num.Abd,

000 000 000 000 000 000 000 000 0 Per.Abd.
LY02C/1/2 biN PR

000 000 000 009 158 000 006 007 180 Num.Abd.

000 000 000 005 O88 000 003 004 100 Per.Abd.
LY02Cul/2 biN PR

000 002 000 163 042 000 002 034 243 Num.Abd.

000 001 000 067 017 000 001 O14 100 Per.Abd.
LYOSJUL/Fb bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CHO4A biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CHO4B bIN PC

000 000 000 000 D00 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CHO04C bfN PC

000 000 000 000 000 000 000 00O 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CHO4E/1/2 bIN PR

000 000 000 000 025 000 001 001 27 Num.Abd.

000 000 000 000 093 000 003 003 99 Per.Abd.
CHO4Eul/2 bfN PR

000 000 000 031 065 000 005 058 159 Num.Abd.

000 000 000 019 041 000 003 036 99 Per.Abd.
CHO4G bfN PC

000 600 000 000 000 000 000 00O 0 Num.Abd.

GO0 000 000 000 000 000 000 000 0 Per.Abd,
CHO5Ball/3 bIN PR

000 002 000 025 000 000 001 076 104 Num.Abd.

000 002 000 024 000 000 001 073 100 Per.Abd.
CHO3Bam1/3 biN PR

000 000 000 000 003 000 000 033 36 Num.Abd,

000 000 000 000 008 000 000 092 100 Per.Abd.
CHO5Baul /3 bIN PC

0o0 - 000 000 000 000 000 000 000 0 Num,Abd.

000 000 000 00O 000 000 000 000 0 Per.Abd.
CHO5Bc bfN PR

000 000 D00 000 000 000 000 015 15 Num.Abd.

000 000 00O 000 00D 000 000 099 99 Per.Abd.
CHI16B biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 00O 000 000 000 00D 000 0 Per.Abd.
CHI6C bN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 DOD 00O 0 Per.Abd.



Rhabdomesid Bryozoans of the Wreford Megacyclothem

ETL ESL BIF DBR RPI RER DPI FEN  TOTALS
CHI6D bfN PC

000 000 000 000 000 000 00D 000 0 Num.Abd,

000 000 000 000 000 000 000 000 0 Per.Abd.
CHI6F/1/3 bfN PR

000 000 000 041 020 000 003 003 67 Num.Abd.

000 000 000 061 030 000 004 004 99 Per.Abd,
CHI6Fm1/3 bfN PR

000 002 000 024 050 000 001 060 137 Num,Abd,

000 001 000 013 041 000 001 044 100 Per.Abd.
CHI16Ful/3 biN PR

000 004 000 036 060 000 001 071 172 Num.Abd,

000 002 000 021 035 000 o 041 100 Per.Abd.
CHIG6H biN PC

000 000 000 000 000 000 003 020 23 Num.Abd.

000 000 000 000 000 000 013 087 100 Per.Abd.
CH22Cam1/3 biN PC

000 000 000 039 015 000 004 068 126 Num.Abd,

000 000 000 031 012 000 003 054 100 Per.Abd.
CH35N bfN PC

000 000 000 000 000 00O 00D 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd,
CH350 bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd,
CH39Ab bfN PC

000 (000 000 000 000 000 000 00O 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd,
CH39Ac biN PC

000 000 000 00D 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CH39Ad biN PC

000 000 000 000 00O 00O 0DO 00D 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CH44BI1/2 biN PC

000 000 000 006 007 DOD 000 014 27 Num.Abd.

000 000 000 022 026 000 000 052 100 Per.Abd.
CH44Bul/2 biN PC

000 000 000 000 000 000 000 004 4 Num.Abd.

000 000 000 000 000 OO0 000 099 99 Per.Abd.
CH45(-A)/1/3 bEN PR

000 007 001 020 019 000 001 059 107 Num.Abd.

oo0 007 001 019 017 000 001 055 100 Per.Abd.
CH45(-A)l/m1/3 bfN PC

000 000 000 006 000 000 000 000 6 Num.Abd.

000 000 000 099 000 000 000 000 99 Per.Abd.
CH45(-A)m1/3 biN PC

000 000 000 003 000 000 000 000 3 Num.Abd.

ooo0 - 000 000 099 000 000 000 000 99 Per. Abd.,
CH45(-A)ul/3 biN PR

000 000 000 018 002 000 000 013 33 Num.Abd.

000 000 000 055 005 000 000 040 100 Per.Abd.
CH45B bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 ] Per.Abd,
CH45DI1/2 biN PC

000 000 000 000 010 000 007 004 21 Num.Abd,

000 000 000 000 048 000 033 019 100 Per.Abd,

59
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ETL. ESL BIF DBR RPI RBR DPI FEN  TOTALS
CH45Dul/2 biN PC

000 000 000 001 005 000 008 004 18 Num.Abd.

000 000 000 005 027 000 045 023 100 Per.Abd.
CH48JUL/A biN PC

000 000 000 000 000 000 000 000 0 Num.Abd,

000 000 000 000 000 000 000 000 0 Per.Abd.
GRO1Aa biN PC

000 000 000 000 00O 000 00O 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
GRO1Ab bIN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
GRO1Ac bfN PC

000 000 000 000 000 000 000 000 ] Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
GRO1Ad-¢ bIN PC

000 000 000 000 000 00D 000D 000 0 Num.Abd.

000 000 000 000 000 00O 000 000 ] Per.Abd.
GROIC bfN PC

000 000 000 000 0DO 00D 000 000 0 Num.Abd.

000 000 000 000 00O 00O 000 000 0 Per.Abd.
GROID bfN PC

000 000 000 031 024 000 000 000 55 Num.Abd.

000 000 000 056 043 000 000 OO0 499 Per.Abd.
GROIE/1/3 biN PR

000 000 000 031 016 000 000 010 57 Num,Abd.

000 000 ©0DO 054 028 000 000 OIR 100 Per.Abd.
GROIEmI1/3 bfN PR

000 000 000 021 005 000 000 014 40 Num,Abd.

000 000 000 052 012 000 000 035 99 Per.Abd,
GRO1Eul/3 bfN PR

000 000 000 041 033 000 000 003 77 Num.Abd.

000 000 00D 053 043 000 000 004 100 Per.Abd.
GROII bfN PR

000 004 000 052 00§ 001 000 015 80 Num.Abd.

000 005 000 065 010 001 000 019 100 Per.Abd,
GRO1J/1/2 bEN PC

000 000 000 000 000 00D 000 000 0 Num.Abd.

000 000 000 000 000 000 00D 000 0 Per.Abd,
GRO1Jul/2 bEN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
GROIK bfN PC

000 001 000 001 000 00O 000 000 2 Num.Abd.

000 050 000 050 000 000 000 000 100 Per.Abd.
GROILIL/3 bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
GROILm1/3 biN PC

000 000 000 026 000 000 000 000 26 Num.Abd.

000 000 000 099  DOO 000 000 000 99 Per.Abd.
GROIJUL/Lul/3 bfN PC

000 000 000 000 001 000 003 011 15 Num,Abd.

000 000 000 000 007 000 020 073 100 Per.Abd.
BUO4Aa biN PC

000 000 000 000 000 000 000 000 0 Num.Abd,

000 000 000 000 000 000 000 000 ] Per.Abd.
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BUO4Bbase biN PC

000 000 000 001 000 000 001 001 3 Num.Abd.

000 000 000 033 000 000 033 033 99 Per.Abd.
BUO4Jul/2 bfN PR

000 000 000 025 004 000 006 013 48 Num.Abd.

000 000 000 052 008 000 012 027 99 Per.Abd.
BUO4LI1/3 biN PC

000 000 000 000 001 000 000 001 2 Num.Abd.

000 000 000 000 050 000 000 050 100 Per.Abd.
BUO4Lm1/3 biN PC

000 000 000 026 000 000 007 000 33 Num.Abd.

000 000 000 078 000 000 021 000 99 Per.Abd.
BUO4Lul/3 bfN PR

000 000 000 048 004 000 000 017 69 Num.Abd.

000 000 000 070 006 000 OO0 024 100 Per.Abd.
BUO4N/1/2 bfN PC

000 000 000 010 000 000 000 004 14 Num.Abd,

000 000 000 071 000 000 000 029 100 Per.Abd.
BUO4Nul/2 bfN PR

000 011 000 042 026 001 004 037 121 Num.Abd.

000 009 000 035 022 trr 003 030 99 Per.Abd.
BUO4P!1/3 bfN PR

000 001 000 OI1 009 000 003 005 29 Num.Abd.

000 004 000 038 031 000 010 017 100 Per.Abd.
BUO4Pm1/3 biN PR

000 001 000 008 009 000 021 022 61 Num.Abd.

000 002 000 013 015 000 034 036 100 Per.Abd,
BUO4Pul/3 bfN PR

000 003 000 023 020 001 015 047 109 Num.Abd.

000 003 000 021 018 001 014 043 100 Per.Abd.
BUO4R bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
BUO4S bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
BUOSG bfN PR

000 000 000 042 000 000 000 003 45 Num.Abd.

000 000 000 093 000 000 000 007 100 Per.Abd.
BUOSI/1/2 bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
BUOSJUL/1ul/2 biN PC

000 000 000 000 001 001 000 003 5 Num.Abd.

000 000 000 000 020 020 000 060 100 Per.Abd.
CY09(-B) bIN PC

000 000 000 000 000 000 000 000 0 Num.Abd,

000 000 000 000 000 000 000 000 0 Per.Abd.
CY09Aa bIN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY09Ab bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY15(1b) bIN PC

000 00D 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
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ETL ESL BIF DBR RPI RBR DPI FEN TOTALS
CY15(1c) biN PC

000 000 000 000 000 000 000 000 0 Num.Abd,

000 000 000 Q00 000 000 000 000 0 Per.Abd.
CYI5B bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CYI5G biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY30Am1/3 biN PC

000 000 000 000 006 000 000 000 6 Num.Abd.

000 000 000 000 099 000 000 000 99 Per.Abd.
CY30Aul/3 bfN PC

000 000 000 000 000 000 000 00O 0 Num.Abd.

000 000 000 000 OO0 000 000 OO0 0 Per.Abd.
CY30Bm1/3 bfN PR

000 000 000 ©QO6 000 OO0 000 026 32 Num.Abd.

000 000 000 019 000 000 000 081 100 Per.Abd.
CY30G biN PC

000 000 000 000 000 000 000 005 5 Num.Abd.

000 000 000 000 000 000 000 099 99 Per.Abd.
CY32Ac bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY32C biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY32Hb bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY32Hc bfN PC

000 000 000 000 001 000 000 001 2 Num.Abd.

000 000 000 000 050 000 000 050 100 Per.Abd.
CY42A bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY42Bbase bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY42Bul/2 bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY42C bfN PC

000 000 00O 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY42E bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY42G biN PC

000 000 000 000 Q00 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY43A bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY43B/1/3 biN PC

0o ooo o poo 000 000 000 00D 0DO 0 Num.Abd,

000 000 000 000 000 000 000 000 0 Per.Abd.
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CY43Bm1/3 bfN PC

000 000 000 000 000 OO0 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
CY43JUL/Bul/3 bfN PC

000 000 000 018 000 000 000 002 20 Num.Abd,

000 000 000 09 000 000 000 01O 100 Per.Abd.
KAOIB bfN PC

000 000 000 000 OO0 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
KAO1L/1/2 bfN PC

000 000 000 000 000 00D 000 00O 0 Num.Abd,

000 000 000 000 000 000 000 000 0 Per.Abd.
KAO2E bfN PC

000 000 000 000 O0ODO 000 000 000 0 Num.Abd,

000 000 000 000 000 000 000 000 0 Per.Abd.
KAO2Fb bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
KA021/1/2 bfN PC

000 000 000 OI4 001 000 000 014 29 Num.Abd.

000 000 000 048 004 000 000 048 100 Per.Abd.
KA02Iul/2 bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 00O 000 0 Per.Abd.
KAO2Ka bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 ] Per.Abd.
KAO2L bfN PC

000 000 000 000 00O 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
KAO4A bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
KA04C bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
KAOSE bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
KAOSF biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
KAO51/1/2 biN PC

000 000 000 021 000 000 000 000 21 Num.Abd.

000 000 000 099 000 000 000 000 99 Per.Abd.
KA051ul/2 bfN PC

000 000 000 007 000 000 000 00D 7 Num.Abd,

000 000 000 099 000 000 000 000 99 Per.Abd.
KAO5JUL/N biN PC

000 000 000 000 000 000 000 000 ] Num.Ahd.

000 000 000 000 000 000 000 000 0 Per.Abd.
0S01(-B) bfN PC

000 000 000 000 00O 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 ] Per.Abd.
OSOIA bfN PC

(000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 000 000 000 000 0 Per.Abd.
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OSOIJUL/CI1/3 biN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 000 00O 000 OO0 000 0 Per.Abd.
PWOIJUL/A bfN PC

000 000 000 000 000 000 000 000 0 Num.Abd.

000 000 000 00D QOO 000 00O 000 0 Per.Abd.

APPENDIX B—SUMMARY NUMERICAL TABLES

The following set of tables summarizes the numerical
data obtained by me through examination of 1,027 speci-
mens of Wreford rhabdomesid cryptostomes. In addition,
type specimens of Rhombopora lepidodendroides were ob-
tained from the Smithsonian Institution and examined.
This collection of eleven slides is discussed elsewhere in
the text. Here, their measurements are presented under
the heading “Type Suite.”

Though 943 of the 1,027 specimens were of Rhom-
bopora lepidodendroides Meex, the total number of mea-
surements for any parameter is always less than 600. The
same situation is true for Syringoclemis wrefordensis; the
total number of measurements is less than the number of
specimens, This is because not all parameters were as-
sessable on every specimen.

All computations, as discussed in the text, were per-
formed on the IBM System 360/67 Computer through
the use of The Pennsylvania State University Compu-
tation Center’s library programs. Both STSUM of the
STPAC system and NORM were used from this library
of programs.

All measurements were made in millimeters and, ex-
cept for the meristic characters, millimeters are the units
for all measurements. The omission of dimensions is
only to save space.

Numerical Summary of MWZ (Maximum Width of
Zoarium ) Observations.

Rhombopora leprdodendroides

Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
943 579 1.669 1.30 67247 50-4.40

Skewness  Kurtosis  Coefficient

of Variation

22271 -25713 40.3
Type Suite
Number of Number of
Specimens  Measures  Median Range of Observations
4 4 2.60 1.90-3.20

Syringoclemis wrefordensis

Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
84 77 1.10 1.00 29761 .50-1.80
Skewness  Kurtosis  Coefficient
of Variation
000016 -.16194 27.1

Numerical Summary of TP (Thickness of the Peripheral
Zone) Observations.

Rhombopora lepidodendroides

Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
943 567 385 260 L1863 06-1.40
Skewness  Kurtosis  Coefficient
of Variation
3876 2.3633 48.4
Type Suite
Number of Number of
Specimens  Measures  Median Range of Observations
+ i 5525 30-.60
Syringoclemus wrefordensis
Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
84 77 170 180 0616 .09-31
Skewness  Kurtosis  Cocfficient
of Variation
3367 17110 36.3

Numerical Summary of Z1 (Number of Zooecial Open-
ings in One Square Millimeter) Observations.

Rhombopora lepidodendroides

Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
943 533 9.35 10 1.905 5-19
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Skewness  Kurtosis  Coefficient - = >
of Variation Syringoclemis wrefordensis
23196 3405 20.4 Range of
Type Suite Number of Number of Standard ~ Observa-
Specimens  Measures  Mean Mode Deviation tions
Number of Number of 84 76 16.60 20 42779 10-23
Specimens  Measures  Median Range of Observations Skewness  Kurtosis  Coefficient
4 4 10.5 9-12 of Variation
- - - -.6780 2.1616 258
Syringoclemis wrefordenss
Range of Numerical Summa_;y of MZAD (Maxim.um Diameter of
Niishec ot Neiibis ot Stidiid | Obiias Zooecial Aperture) Observations.
Specimens  Measures  Mean Mode Deviation tions Rhombopora lepidodendroides
84 79 14.0 18 7.071 7-32
Skewness  Kurtosis  Coefficient Range of
of Variatian Number of Number of Standard  Observa-
0.0 -1.00 505 Specimens  Measures  Mean Mode Deviation tions
943 578 260 250 0435 14-53
Numerical Summary of Z2 (Number of Zooecial Skewness Kurtosis Coefficient
Openings in Two Millimeters Parallel to Zoarial Axis) of Variation
Observations. 13885  10.3518 16.7
Rhombopora lepidodendroides Type Suite
Range of Number of Number of
Number of Number of Standard  Observa- Specimens  Measures  Median Range of Observations
Specimens  Measures  Mean Mode Deviation tions 4 4 245 22-26
943 527 5.25 5 1.022 49 Syri T P
Skewness  Kurtosis  Coefficient yringoclemis wrefordensis
of Variation Range of
94288 24571 19.4 Number of Number of Standard  Observa-
Type Suite Specimens  Measures  Mean Mode Deviation tions
84 76 180 180 0292 .14-30
Number of Number of Skewness  Kurtosis  Coefficient
Specimens  Measures  Median Range of Observations of Variation
4 6 5.20 5-6 0002 2.2256 16.2
Syringoclemis wrefordensis Numerical Summary of AZD (Average Zooecial Depth)
Range of Observations.
Nun?bcr of Number of Sw"lda‘rd Ob§cnra- Rhionibopora lepidodendroider
Specimens  Measures  Mean Mode Deviation tions
84 77 9.0 9 2,00 5-15 Range of
Skewness  Kurtosis  Coefficient Number of Number of Standard  Observa-
of Variation Specimens  Measures  Mean Mode Deviation tions
34694 23469 222 943 524 996 70 3663 A40-3.10
Skewness  Kurtosis  Coefficient
Numerical Summary of ZA (Number of Zooecial Aper- of Variation
tures in Transverse Section) Observations. 27810 -23694  36.8
Rhombopora lepidodendroides Type Suite
Rangeof  Number of Number of
Number of Number of Standard  Observa-  Specimens  Measures  Median Range of Observations
Specimens Measures Mean Mode Deviation tions 4 8 1.55 1.20-1.80
943 558 14.0 13 3.980 7-33 , = -
Skewness  Kurtosis  Coefficient Syringoclemis wrefordensis
of Variation Range of
0.1139 -3615 284 Number of Number of Standard  Observa-
: Specimens  Measures  Mean Mode Deviation tions
TypESule 84 77 6428 60 22254 30-190
Number of Number of Skewness  Kurtosis  Coefficient
Specimens  Measures  Median Range of Observations of Variation
4 4 18.5 15-24 051005 -.26596 34.6
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Numerical Summary of IWT (Inter-apertural Wall
Thickness) Observations.

Rhombopora lepidodendroides

Range of
Number of Number of Standard  Observa-
Specimens  Measures Mean Mode Deviation tions
943 563 123 1200 0409 .03-31
Skewness  Kurtosis  Coefficient
of Variation
.05025 -.15513 334
Type Suite
Number of Number of
Specimens  Measures  Median Range of Observations
4 14 132 10-.13
Syringoclemis wrefordensis
Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
84 76 030 030 .00820 02-.11
Skewness  Kurtosis  Coefficient
of Variation
0.0000 2.0005 27.2

Numerical Summary of NMSP (Number of Mesopores
Encountered in One Square Millimeter) Observations.

Rhombopora lepidodendroides

Statistical summary including zero values:

Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
943 540 571 0 1.3986 0-16
Skewness  Kurtosis  Coefficient Percentage without
of Variation Mesopores
1.2809 27221 2448 74.35%
Statistical summary excluding zero values:
Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
943 139 2.00 2 1.1547 1-16
Skewness  Kurtosis  Coefficient
of Vanation
35078 -.40625 57.7
Type Suite
Number of Number of
Specimens  Measures  Median Range of Observations
4 4 0.0 0.0-0.0
Syringoclemis wrefordensis
Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
84 77 37.14 14 13.704 8-67
Skewness  Kurtosis  Coefficient
of Variation
78231 55136 36.9

Numerical Summary of MMSP (Maximum Mesopore
Width as Measured in Tangential Section) Observations.

Rhombopora lepidodendroides

Statistical summary including zero values:

Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
943 548 025 0.0 0447 0.0-.21
Skewness  Kurtosis  Coefficient
of Variation
72830 36963 1775
Statistical summary excluding zero values:
Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
943 133 0875 080 0296 03-21
Skewness  Kurtosis Coefficient
of Variation
046178 -.043489 339
Type Suite
Number of Number of
Specimens  Measures Median Range of Observations
4 20 0.0 0.0-0.0
Syringoclemis wrefordensis
Range of
Number of Number of Standard  Observa-
Specimens  Mcasures  Mean Mode Deviation tions
84 76 074 080 02408 04-.11
Skewness  Kurtosis  Coefficient
of Variation
20170 -.61823 325

Numerical Summary of NMA (Number of Megacantho-
pores in One Square Millimeter in Tangential Section)
Observations.

Rhombopora lepidodendroides

Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
943 526 11.70 12 3.0736 1.0-22.0
Skewness  Kurtosis  Coefficient
of Variation
62289 1.9844 26.3
Type Suite
Number of Number of
Specimens  Measures  Median Range of Observations
9 5 11.5 10-13
Syringoclemis wrefordensis
Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
B4 77 37.25 42 14.17 17-111
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Skewness  Kurtosis  Coefficient
of Variation
41243 -52574 38.1

Numerical Summary of NMU (Number of Micracantho-
pores in One Square Millimeter ) Observations.

Rhombopora lepidodendroi
Numerical Summary of MMAW (Maximum Mega- il st
canthopore Width Observed in Tangential Section) Range of
Observations. Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
Rhombopora lepidodendroides 943 524 41.28 36 11.477 11-72
Skewness  Kurtosis  Coefficient
Range of of Variation
Number of Number of Standard  Observa- 63341 1.4756 27.8
Specimens  Measures  Mean Mode Deviation tions :
943 564 {085 080 .0234 03-17 Type Suite
Skewness  Kurtosis  Coefficient Niitiber of Nimber of
of Variation Specimens  Measures  Median Range of Observations
06234 -02048 275 p 5 5525 46.65
Type Suite Syringoclemis wrefordensis
Number of Number of Range of
Specimens  Measures  Median Range of Observations Number of Number of Standard  Observa-
4 24 095 06-.12 Specimens  Measures  Mean Mode Deviation tions
84 79 0.0 0.0 0.0 0.0-0,0
Syringoclemis wrefordensis Skewness  Kurtosis  Coefficient
of Vanation
Rangeof  no0p  00.00 00.
Number of Number of Standard  Observa-
imens asures € ode Deviation tions
Sped 84 b 7;" MO?; meg .0;;0' ’021_;6 Numerical Summary of MNUW (Maximum Number of
Skewness  Kurtosis  Coefficient Micracanthopores Observed Between Two Megacantho-
of Vination pores in Tangential Section ) Observations.
57735 -.33338 28.6

Numerical Summary of NRIW (Number of Micracantho-
pors Rows Observed in the Interapertural Space in Tan-
gential Section) Observations.

Rhombopora lepidodendroides

Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
943 531 2.077 2 74421 1.0-4.0
Skewness  Kurtosis  Cocfficient
of Variation
23717 12963 35.8
Type Suite
Number of Number of
Specimens  Measures  Median Range of Observations
4 4 2.75 2-3
Syringoclemis wrefordensis
Range of
Number of Number of Standard  Observa-
Speaimens  Measures Mean Mode Deviation tions
84 79 0.0 0.0 0.0 0.0
Skewness  Kurtosis  Coefficient
of Variation
00,00 00.00 0.0

Rhombopora lepidodendroides

Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
943 528 4.11 4 1.013 1-7
Skewness  Kurtosis  Coefficient
of Variation
33821 94875 24.6
Type Suite
Number of Number of
Specimens  Measures  Median Range of Observations
4 4 5.50 5.0-6.0
Syringoclemis wrefordensis
Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
84 79 0.0 0.0 0.0 0.0
Skewness  Kurtosis  Coefficient
of Variation
00,00  00.00 0.0

Numerical Summary of MMUW (Maximum Micra-
canthopores Width QObserved in Tangential Section)
Observations.

Rhombapora lepidodendroides
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Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
943 574 045 045 0106 .02-.08
Skewness  Kurtosis  Cocfficient
of Variation
16675 - 18705 238
Type Suite

Number of Number of

Specimens  Measures  Median Range of Observations
4 4 0375 .03-.04
Syringoclemis wrefordensis
Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
84 79 0.0 0.0 0.0 0.0-0.0
Skewness  Kurtosis  Cocefficient
of Variation
00.00  00.00 0.0

Numerical Summary of DTZ, (Number of Diaphragms
Encountered in Two Millimeters Parallel to Zoartal Axis)
Observations.

Rhombopora lepidodendroides
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Syringoclemis wrefordensis

Range of
Number of Number of Standard  Observa-
Specimens  Measures  Mean Mode Deviation tions
84 76 375 0.00  1.060 0.0-7
Skewness  Kurtosis  Coefficient
of Variation
1.1339  1.5714 282.8

Numerical Summary of NIHS (Number of Possible
Inferior Hemisepta) and NSHS (Number of Possible
Superior Hemisepta) for Syringoclemis wrefordensis, the
Type Suite, and Rhombopora lepidodendroides Combined.

Number of Number of Number of Zero Mean Mode  Standard
Measures  Specimens  Counts (Total) Deviation
1217 943 1201 0.00 0,00 0.00
Skewness Kurtosis  Coefficient Percentage of

of Variation Total = Zero
46 x 10% 29 x 107 0.0 98.9%

Numerical Summary of Percent of Specimens Possessing
the Basal Lamina.

Rhombopora lepidodendroides

Number of Numberof Number with  Percentage with Lamina
Rangeof  Specimens Measures Lamina
Number of Number of Standard ~ Observa- 943 568 48 0.844%
Specimens  Measures  Mean Mode Deviation tions :
943 543 1.89 000 2685  0.0-15 Type Suite
Skewness  Kurtosis  Coefficient Number of Number of Number with  Percentage with Lamina
of Variation Specimens Measures Lamina
69508 60830 141.9 9 4 0.0 0.00%
Type Suite Syringoclemis wrefordensis
Number of Number of Numberof  Number of Number with Percentage with Lamina
Specimens  Measures  Median Range of Observations Specimens Measures Lamina
4 8 2.0 1-5 84 77 30 38.99%,

APPENDIX C—GENERA AND SPECIES

Listed for each genus of the family Rhabdomesidae
are its name, author, and date, followed below by its
type-species as currently designated and then as it was
originally designated. Following this, all species in each
genus are listed, along with their geologic and geographic
positions from which they were originally described. The
genera are listed alphabetically. The species within each
genus are also listed alphabetically.

ACANTHOCLEMA Hawv, 1886

. alternata (Harv, 1883), as Trematopora alternata

. alternata (Harr), Middle Devonian (Onondag.), New York

. asperum (HaLr), Silurian (Rochester), New York, Ontario

. confluens (Urricn), Mississippian (Keokuk), Iowa

. divergens Harw & Simpson, Devonian (Helderberg.), New York
. lineatum McNar, Devonian (Traverse), Michigan

. ohioense McNair, Devonian (Traverse), Ohio

[ N O~

OF THE FAMILY RHABDOMESIDAE

A. sulcatum Harr & Simpson, Devonian (Hamilton), New York
A. triseriale (Harp), Devonian (Helderberg.), New York

ASCOPORA  Trautschorp, 1876

. rhombifera (PuiLvies, 1836), as Millepora rhombifera
. asiatica SAKAGAMI, Permian, Thailand

. magma SAKAGAMI, Permian, Thailand

. nakornsrii SAkAGaMi, Permian, Thailand

. rhombifera (PunLips), Lower Carboniferous, England
. yanagidae SAxAGaM1, Permian, Thailand

b BB M

BACTROPORA HavrL & Simpson, 1887

B. gramistriata (Havv, 1883), as Trematopora granistriata

B. curvata HaLL & Simpson, Devonian (Hamilton), New York
B. gramistriata (HaLL), Devonian (Hamilton), New York

B. simplex ULrich, Mississippian (Keokuk), lowa

CLAUSOTRYPA BassLir, 1929
C. separata BAssLER, 1929



Rhabdomesid Bryozoans of the Wreford Megacyclothem

C, exillis Saxacami, Permian (Lepidolina-Yabeina), Japan
C. minor BassLer, Permian, Timor
C. separata BassLer, Permian, Timor

COELOCONUS Uvrics, 1889

C. rhombicus ULricn, 1889

C. compositus CErerTi, Carboniferous, Carnic Alps, Italy
C. granosus ULricH, Mississippian (Chester.), Illinois

C. hirtus CereTTI, Carboniferous, Carnic Alps, Italy

C. rhombicus ULricn, Mississippian (Warsaw), Illinois
C. tba Girry, Mississippian (Chester.), Arkansas

GOLDFUSSITRYPA  BassLer, 1952
G. estonia (BassLEr, 1911), as Rhombopora esthonia
G. estonia (BassLer), Middle Ordovician, Esthonia

HAYASAKAPORA Saxacamr, 1960

H. erectoradiata Saxacami, 1960

H. erectoradiata SakaGami, Permian, Japan

H. matsudae Saracami, Permian (Parafusulina), Japan

H. taishakuensis Sakacami, Permian ( Psendoschwagerina), Japan

HYALOTOECHUS McNair, 1942

H. duncani McNar, 1942

H. duncani McNair, Devonian (Chemung), New York
H. subannulata (ULricn), Middle Devonian, lowa

HYPHASMOPORA Ertuerice, 1875
H. buskii Evnerince, 1875
H. buskii Etnerince, Lower Carboniferous, Scotland

IDIOCLEMA  Girry, 1911
1. insigne Girty, 1911
1. insigne Girry, Mississippian (Chester.), Arkansas

LINOTAXIS BassLer, 1952
L. magna (McNair, 1942), as Orthopora magna
L. magna (McNair), Devonian (Chemung), New York

MEGACANTHOPORA Moorg, 1929
M. fallacis Moore, 1929
M. fallacis Moorg, Upper Pennsylvanian (Graham), Texas

NEMATAXIDRA BassLer, 1952
N. piercensis BassLer, 1952
N. picrcensis BassLer, Ordovician (Blackriver), Tennessee

NEMATAXIS Hauw, 1886

N. fibrosus Havr, 1886

N. fibrasus Havrv, Middle Devonian (Onondag.), Ontario

N. simplex HaLL & Simpson, Devonian (Hamilton), New York

NEMATOTRYPA Basscer, 1911
N. gracilis Basst.er, 1911
N. gracilis BassLer, Ordovician, Esthonia

NICKLESOPORA  BassLer, 1952
N. elegantula (Urricn, 1884), as Rhombopora elegantula
N. elegantula (ULrien), Lower Mississippian (Osag.), Kentucky

ORTHOPORA Havr, 1886

O. regularis (Havv, 1874) as Trematopora regularis

0. acuta McNar, Devonian (Chemung), New York

0. bispinudata (Hart), Devonian (Hamilton), New York
0. bucher: Fexvoxn & Fenrtox, Devonian (Hackberry), lowa
0. canaliculara (Harvr), Devonian (Helderberg.), New York

0. carinata (HALL & Simpson), Devonian (Hamilton), New York

0. elongata (HaLL & Simpson), Devonian (Hamilton), New York

0. granifera (HaLL & Simpson), Devonian (Hamilton), New York

0. granilinea (HaLL & Simpson), Devonian (Helderberg.), New
York

. hexagona (HaLL & Simeson), Devonian (Hamilton), New York

. immersa (HALL & Simpson), Devonian (Hamilton), New York

. interplana (HALL & Simpson), Devonian (Hamilton), New York

. lineata (HaLL & Simpson), Devonian (Hamilton), New York

. magna McNair, Devonian (Chemung), New York

. nodosa (HaLL & Stpson), Devonian (Helderberg.), New York

. orbipora (HaLL), Devonian (Hamilton), New York

ornata (HarL & Simpson), Devonian (Hamilton), New York

. ovatipora (Harr), Devonian (Helderberg.), New York

. parallela (Harp), Devonian (Helderberg.), New York

. polygona (Harr), Devonian (Helderberg.), New York

. regularis (HaLr), Devonian (Helderberg.), New York

. reticnlata (HarL & Simpson), Devonian (Hamilton), New York

. rhombifera (HarL), Devonian, West Virginia

. seutulata (Harp), Devonian (Helderberg.), New York

. subquadrata (HaLL & Simpson), Devonian (Hamilton), New
York

0, rortalinea (Havr), Devonian (Hamilton}, New York

Q000000000200 RD

OTTOSEETAXIS BassLer, 1952
0. bipartitus BassLer, 1952
0. bipartitus BassLer, Ordovician (Blackriver), Tennessee

PETALOPORELLA PraxTi, 1935
P. bohemica PranTL, 1935
P. bohemica Pranty., Devonian, Czechoslovakia

RHABDOMESON  Youse & Youne, 1874

R. gracile (PriLvips, 1841), as Millepora gracilis

R, bellum Moore, Upper Pennsylvanian (Graham), Texas

R. bispinosa Crockroro, Lower Permian (Callytharra), Australia
consimile BassLer, Upper Permian, Timor

( Rhombopora) foerstes Evias, Pennsylvanian, Oklahoma
gracile (PriLLps), Lower Carboniferous, England

. mammillazum (BreTNALL), Permian (Lower?), W, Australia
nakazawae Saxacami, Lower Permian, Japan

. ofukuensis SAxacami, Permian, Japan

proparulissiumum Cererri, Carboniferous, Carnic Alps, Italy
. rhombiferum (PuiLvivs), Lower Carboniferous, England

. (Rhombopora) rogersi Evias, Pennsylvanian, Oklahoma

. spinosum Morozova, Lower Carboniferous, Don Valley, USSR
R. ( Rhambopora) ulrichi Evias, Pennsylvanian, Oklahoma

R. yabei Saracami, Lower Carboniferous, Japan

TERARARERRRAE

RHOMBOCLADIA Rocers, 1900

R. delicata Rocers, 1900

R. carnica Cererri, Upper Carboniferous, Carnic Alps, Italy

R. borissiaks Snurca-NesTerenko, Lower Carboniferous, Russian
Platform

R. coronata SHuLGa-NesTERENKO, Middle Carboniferous, Russian
Platform

R. delicata Rocers, Upper Pennsylvanian (lola Ls.), Missouri

R. johnseni Cererri, Upper Carboniferous, Carnic Alps, Italy

R. kasimovensis Snurca-Nesterexko, Upper Carboniferous, Russian
Platform

R. ninae Snurca-Nesterenko, Upper Carboniferous, Russian
Platform
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R. septata Suurca-Nesterenko, Lower Carboniferous, Russian
Platform

R. tenuata Snurca-NesTeErReNKo, Upper Carboniferous, Russian
Platform

RHOMBOPORA Mgeexk, 1872

R. lepidodendroides Mesx, 1872

angustata ULricH, Mississippian (Keokuk), Kentucky
armata ULricH, Mississippian (Chester.), [llinois

asperula ULricH, Mississippian (Keokuk), lowa

attennata ULricH, Mississippian (Keokuk), lowa

bigemmis (KeyserLinG), Carboniferous, India

constans Moorg, Upper Pennsylvanian (Graham), Texas
erassa ULricn, Pennsylvanian, Missouri

decipiens Urricn, Mississippian (Saint Louis), lllinois
dichotoma ULrics, Mississippian (Keokuk), Hlinois
elegantula ULnicn, Mississippian (Keokuk), Kentucky
exigua ULricH, Mississippian (Burlington), lowa, Japan
exillis (Dawson ), Carboniferous, Nova Scotia

gracilis ULricH, Mississippian (Burlington), lowa

gratiosa BassLEr, Upper Permian, Timor

incrassata ULricH, Mississippian (Keokuk), Kentucky
lepida Nikirrorova, Upper Carboniferous, Baskirian Urals, USSR
lepidodendrotdes Meex, Upper Pennsylvanian, Nebraska
lineinodis Urricn, Devonian (Hamilton), Kentucky

mawt OWEN, SiLuriaN (Wenlock), England

mesopora OweN, Silurian (Ludlow), England

millepuncta McFarLAN, Mississippian (Chester.), [llinois
minima OwEeN, Silurian (Ludlow), England

minor ULrich, Mississippian (Chester.), Illinois, Kentucky
monogemmis Toura, Carboniferous, Barents Islands
multipora Foerste, Pennsylvanian (Pottsville), Ohio

munda Moorg, Upper Pennsylvanian (Graham), Texas
nicklesi ULnicn, Lower Pennsylvanian, Ohio

nova CererTt, Upper Carboniferous, Italy

obligua Waacex, Permian, India (Salt Range)

ohioensis ULricH, Mississippian (Waverly), Ohio

orientalis BassLer, Upper Permian, Timor

persimilts ULricH, Mississippian (Chester.), Illinois, Kentucky
picchuensis Curonic, Lower Permian, Peru

polyporata WaaceN, Permian, India (Salt Range)

porifera Frirz, Permian, Vancouver, B.C., Canada

pridchella Urricn, Mississippian (Chester.), Illinois, Kentucky
pulchra BassLer, Upper Permian, Timor

radialis Owex, Lower Carboniferous (Visean), England
schellwieni Jonunson, Upper Carboniferous, Carnic Alps, Italy
simulatrix Urrics, Mississippian (Saint Louis), Tllinois
spiralis Urrich, Mississippian (Keokuk), Kentucky
subannulata ULricy, Devonian (Hamilton), New York
sulcifera ULrich, Devonian (Hamilton), Towa

tabulata UrnicH, Mississippian (Chester.), Illinois, Kentucky
tenuirama Urrich, Mississippian (Chester.), Illinois, Kentucky
tenuts Hixnpg, Carboniferous (7)., W. Australia

. transeersalis ULrich, Mississippian (Keokuk), Hllinois

. varia ULricH, Mississippian (Keokuk), 1llinois

. wanneri BassLer, Upper Permian, Timor

. wortheni ULricH, Mississippian (Saint Lows), Kentucky

R EEEEEEEEREEEESEFEEFEEFEEREEEEEREEEEEREEEEEEREEERN

RHOMBOPORELLA  BassLer, 1936

R. typica BassLer, 1936
R. typica BassLEr, Carboniferous, Bolivia

SAFFORDOTAXIS BassLer, 1952

. tnerassata (Urnien, 1888), as Rhombopora incrassata

. elegans Crockroro, Permian (Artinsk.), W. Australia

. inerassata (UrnicH), Lower Mississippian (Osag.), Kentucky

. morthawae SaxAGaMm1, Permian ( Parafusulina), Japan

. multigranulata (BreTNALL), Permian (Artinsk.), W. Australia
. mudtinodata Wass, Permian (Kazan.), Queensland, Australia

. wanners (BassLir), Permian, Timor

. yanagtdae Sakacami, Lower Carboniferous, Japan

talalh ba ba g 0 g

SPIRILLOPORA  GuericH, 1896
8. anguillata Guericn, 1896
8. anguillata GuericH, Lower Devonian, Poland

STREBLASCOPORA  Bassier, 1952

S. fasciculata (BassLER, 1929), as Streblotrypa fasciculata

8. amabilis Sakacami, Lower Carboniferous, Japan

8. antiqua SakAGaM1, Lower Carboniferous, Japan

S. biserialis (BassLer), Permian, Timor

8. browni (ETHERIDGE), Permian, Port Keats, Australia

S, eyclocentrica (Trizna), Lower Carboniferous (Visean), USSR
S. delicatula Saxacami, Permian (Parafusulina), Japan

S. dense (Morozova), Permian (Gzhelian), Don Valley, USSR
8. diaphragma Saxkacami, Permian, Japan

S. ethertdger (BrETNALL), Permian, Port Keats, Australia

8. fasciculata (BassLEr), Permian, Timor

S. germana (BassLer), Permian, Timor

S. lineata SaARAGAMI & Axact, Lower Permian, S,W. Japan

8. marmionensis (BReTNALL), Permian, Port Keats, Australia

S. nikiforovae (Morozova), Permian (Gzhel.), Don Valley, USSR
S. pulchra (Fritz), Permian, Vancouver, British Columbia

8. ratburiensis SAkacami, Permian, Thailand

8. supergrossa Sakacami, Lower Permian, Japan

S. tenuis Baranova, Lower Carboniferous, USSR

STREBLOCLADIA Crockrorp, 1944
8. excavata CrockForp, 1944
§. excavata Crockrorp, Permian, W, Australia

STREBLOTRYPA Ving, 1885

8. nicklesi Ving, 1885

S. amplexa Urrich, Mississippian (Waverly), Ohio

S. anomola McNair, Devonian (Traverse), Ohio

8. cortacea Owen, Lower Carboniferous (Visean), England
8.7 erassa Saracami, Permian, Thailand

8. (Letoclema?) denticulata ULrich, Mississippian (Waverly), Ohio
S. distincta ULrich, Mississippian (Chester.), Illinois

S. germana BassLer, Upper Permian, Timor

8. hamutonensis (Nictorson ), Devonian (Hamilton), Ontario
8. hertzeri ULricH, Mississippian (Keokuk), Illinois
malefistulosa CereTT1, Carboniferous, Carnic Alps, Italy

8. merceri MorNINGSTAR, Pennsylvanian (Pottsville), Ohio

S. multiporata ULrich, Mississippian (Waverly), Ohio

S. nicklesi ViNg, Upper Mississippian (Chester.), Illinois

8. nicklesi UrLric, Carboniferous, England (clearly a homonym)
S. ebligra ULricn, Mississippian (Waverly), Ohio

S. pectinata Owen, Lower Carboniferous (Visean), England

A
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. prisca (Gasp & Horx), Mississippian/Pennsylvanian?, Texas
. radialis ULrich, Mississippian (Keokuk), Illinois

. rarefistulosa Cererri, Carboniferous, Carnic Alps, Italy

. reguilaris ULricH, Mississippian (Waverly), Ohio

. seutulara (Havr), Devonian (Hamilton), New York
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8. spinifera Cererry, Carboniferous, Carnic Alps, Italy

S. striata ULricH, Mississippian (Waverly), Ohio

8. striatopora Rocers, Carboniferous, Kansas

S. subspinosa ULrich, Mississippian (Chester.), Ilinois

5. ulrichi Rocess, Pennsylvanian (Iola Fm.), Missouri

S. valdgaris SnuLGA-NesTERENKO, Lower Permian, Central Urals
S. sp, Curovie, Middle Pennsylvanian (Tarma Gr.), Peru

STREBLOTRYPELLA Nikirorova, 1948

5. major (Urnicu, 1889), as Streblotrypa major
8. amicula Sakacami, Lower Carboniferous, Japan
8. astrovae SAkacami, Lower Carboniferous, Japan

S. major (Urricu), Mississippian (Keokuk), lowa
§. parallela (Crock¥orn), Lower Carboniferous, New South Wales
8. variopitata Trizwa, Lower Visean, Kuznetsk Basin, USSR

SYRINGOCLEMIS Girry, 1911

S. buserialis Girry, 1911

§. biserialis Girty, Upper Mississippian (Chester.), Arkansas

8. wrefordensis Newton, Lower Permian (Wreford Megacyclothem),
Kansas

TROPIDOPORA Havr, 1886
T. nana HavLr, 1886
T. nana Havr, Devonian (Helderberg./Onondag.), New York

EXPLANATION OF PLATES

PLATE 1

(All Aigures are X 45, unless otherwise indicated.)

FIGURE

1-6, 11, 12. Rhombopora lepidodendroides Mexk.
1, Scanning electron microscope photograph (X75)
of CHO9I (float)-p-PC-6101, showing external arrange-
ment of acanthopores; 2-4, transverse, tangential, and
longitudinal section of PTISC(u 1/3)-bfN-PC-6102,
illustrating near identity in micracanthopores and
megacanthopores; 5, tangential section of GEI18(8)
(m 1/3) (float)-p-PC-6101 showing the approximate
identity of the size of megacanthopores and micra-
canthopores; 6, longitudinal section of PT16D (float)-
p-PC-6101; 11, longitudinal section of RY02C(m 1/3)-
bfN-6101, showing nearly replaced brachiopod spine
and basal lamina (epitheca) development; 12, longi-
tudinal section of CHO4E-bfN-PR-6101, showing com-
pleted removal of central brachiopod (small echinoid?)
spine and its replacement by clear, sparry calcite.

7-10, 13-15. Syringoclemis wrefordensis Newton, n. sp.
7, longitudinal section of the holotype, CY15(4)
(foat)-p-PC-1601, a typical solid-ramose specimen; 8,
tangential section of the holotype, showing typical ar-
rangement of mesopores and acanthopores; 9, trans-
verse section of paratype GEI18(19)-bfN-PR6101,
showing hollow axial portion (site of exsolved cylin-
drical element); 10, longitudinal section of paratype
WAO08Be(u 1/2)-bfN-PC-6101, showing a wholly in-
tact brachiopod spine in center and basal lamina over-
growth; 13, longitudinal section of paratype PT15C
(u 1/3)-bfN-PC-6102, showing another brachiopod
spine as center axis; 14, longitudinal section of para-
type GEI8(19)-bfN-PR-6101, showing complete re-
moval of central body and its replacement by limo-
nitic(?) micrite; 15, same view as in Figure 14, only

X27.

PLATE 2
(All hgures are X 45, unless otherwise indicated.)

FIGURE

1-8, 11-16. Rhombopora lepidodendroides Mexxk.

1, Longitudinal section of GE18(8) (m 1/3) (float)-
p-PC-6101, showing overgrowth; 2, “typical” tangen-
tial section as shown by GEI3E-bsf-PR-6101; 3, tan-
gential section of PT16D(float)-p-PC-6101, showing
modest  difference between megacanthopores and
micracanthopores; 4, tangential section of CHI19A-p64-
PC-5003, showing megacanthopores and micracanth-
opores of same size; 5, tangential section of MSO06E
(float)-p-PC-6101, showing extreme contrast between
acanthopore sizes; 6, X56, detail of diaphragm and
basal lamina in longitudinal section of MSO6E (float)-
p-PC-6102; 7, longitudinal view of growth tip of
GE0IDa (float)-pAug-PC-4024; 8, transverse section,
showing overgrowth, of GE13E-bsf-PR-6101; 11, %90,
detail of acanthopores and mesopores in tangential sec-
tion of CHI6F(m 1/3)-bfN-PR; 12, 390, acantho-
pore in transverse section of PT12A (base), (float)-p-
PC-6101; 13, longitudinal view of growth tip of
CH22I-K (float)-p-PC-6101; 14, same view as in Fig-
ure 6; 15, longitudinal section, showing hemiseptum-
like projection, of GEI3L-p-PC4001; 16, tangential
section of RY02C(m 1/3)-bfN-PR-6101, showing cir-
cular zooecial openings and nearly equally sized mega-
canthopores and micracanthopores.

9. Syringoclemis wrefordensis Newron, n, sp., X34,
a longitudinal section of paratype WAO8Be(u 1/2)-
bfN-PC-6101, illustrating depth of mesopores.

10.  Leioclema sp. from the Dillsboro Formation
(Upper Ordovician) at Madison, Indiana, showing a
typical tabulated trepostome mesopore.
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