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THE GUADALUPIAN IFAUNA.

By Grorere H. GIrTY.

INTRODUCTION.

The first descriptions of the Guadalupian fauna were published nearly fifty
years ago. This early account of Shumard’s was meager enough, but gave promise
of a facies interesting and novel among the known Carboniferous faunas of North
America. The following pages add largely to our knowledge of Guadalupian life,
and I believe more than make good any promise contained in the previous account.
Nevertheless, even the collections of the Guadalupian fauna here described fail to
do justice to its richness and diversity, and the present report is completed with
the hope of returning to the subject after another visit to the Guadalupe
Mountains.

Although a description of this range and the adjacent region can be found else-
where, a repetition of the more important facts will conduce to a better understanding
of the geologic relations of the {auna described herein and will serve to illustrate the
references to localities and horizons necessarily involved in the paleontologic
discussion.
~ The Guadalupe Mountains are situated chiefly in southeastern New Mexico, but
extend across the border for a short distance into the trans-Pecos region of Texas.
Save only for this southern extreme both their geology and their topography are
practically unknown, and it should be understood that anything hereafter said of
them relates only to that portion.

These mountains form a north-south range of considerable height, which rises
abruptly from an arid and treeless plain, stretching westward to more mountainous
clevations, the Cornudas Mountains and the Sierra Tinaja Pinta. This plain is
locally known as Crow Flats and forms a part of the Salt Basin (Pl I). It is now
used as cattle ranges, water being raised by windmills. The only permanent surface
water consists of salt lakes—broad, shallow pools incrusted with saline deposits,
which in the early days were extensively sought for domestic use. This water is of
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6 ) THE GUADALUPIAN FAUNA,

course unfit for consumption, but cattle seem as a rule not to mind the less highly
impregnated waters brought up by the pumps. These vary considerably in the
amount and character of their saline contents, but even the best is unsatisfactory for
human use. ' ‘

On the east side, from the foot of the mountains the land slopes gradually
eastward and merges with the plains of Texas. There are springs of sweet water and
perennial streams on this side of the range, such streams being in this region, as a
rule, associated only with the highest mountains. Usually the canyons and sandy
channels serve merely to carry off the occasional torrential rains, and this is the case
for the most part even with the perennial streams, which almost immediately on
striking into the plain are drunk up by the soil. Beyond their débouchure from the
mountains their course is merely a dry sandy channel. There are, however, flowing
streams east of the Guadalupes, one such being Delaware River. In seasons of rain
this watercourse is formed by the confluence of numerous small tributaries—some
leading back into the mountains—which pour their sudden waters through channels
usually dry; but the source of the perennial stream seems to be a very definite point
situated some distance east of the Guadalupes and generally referred to as the
“headwaters of the Delaware.” This expression would naturally be taken to have
a more general significance, but Shumard uses it, I believe, in this local sense, and as
it is often difficult to fix references to local geography it seems desirable to make the
present record of the fact. At this point, which is also known as Huhling’s ranch,
three springs, one of them strongly charged with sulphur, break out close together
in the bed of the Delaware, which below this point is a permanent watercourse.

The Guadalupe Mountains are formed by uplifted strata, consisting of a thick
limestone series above and a thick sandstone scries below. The abrupt termination
of the limestone in an almost sheer precipice of practically its entire thickness not far
south of the New Mexico border marks the termination of the formation and of the
Guadalupe Mountains proper. The sandstone, however, continues southward,
forming a westward-facing escarpment, which with the adjacent foothills and outliers
is known as the Delaware Mountains. :

The southern branch of the old Santa Fe trail passed up Delaware River and
close around the base of Guadalupe Point, as the abrupt, precipitous termination of
the range is commonly designated. The ruined walls of a blockhouse situated near
the mouth of Pine Spring Canyon bear witness to the days when a stage route passed
this way. Now, however, the trail has been long unused, and heavy washouts have
rendered it in places impassable, so that a traveler approaching from the west would
be compelled to make a considerable detour to the south if, as in our own case, he
‘was necessarily hampered by wagons. After again coming nearly abreast of Guada-
lupe Point the road passes up Guadalupe Canyon (Pl. II), which penetrates the
mountains in a direction nearly north and south and contains toward its head a little
spring called Guadalupe Spring. Before reaching the spring, however, the trail turns
to the east and, rising to the level of the plateau by a short though steep ascent, -
extends northward past the ruined caravansary which stands at the mouth of Pine
Spring Canyon. This canyon is situated almost on the flank of El Capitan, the spur
which bounds it on the south forming the most satisfactory if not the only avenue of
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INTRODUCTION. ' 1

ascent to that peak. Near this spring was the site once, probably in the old staging
days, of an encampment of regulars, evidences of whose occupancy are not rare—a
brass button or an empty cartridge being the least frequently found. Nearly every
adjacent peak is surmounted by a cairn, probably raised by their hands, while on an
eminence near by, from which a sweeping view can be had across the eastward plain,
a number of small tumuli, containing, it is said, only ashes, appear to mark the stands
of outposts or sentries. A hint of the occasion for the presence of troops at this point
is furnished by a stone erected beside the road in Guadalupe Canyon, which bears
a date somewhere in the early sixties, I believe, and above two crossed arrows an
inseription commemorating the death of a Mexwan guide at the hands of Indians.

The party to which I belonged camped at Pine Spring, and during the eleven
days of our stay were made the different trips that furnished the collections on
which the present report is principally based. The other collections from the
'Guadalupe Mountains included in this report are comparatively unimportant, but,
on the other hand, I am entirely indebted to my colleagues for valuable collections
from other areas.

In view of the highly fossiliferous character of some of the strata, our.collec-
tions, though considerable, are less extensive than would be expected if the fruits
of eleven days’ work in some other fields were used as a standard. Owing to the
height and steepness of the mountains themselves and the broken character of the
country at their base, it is in many places no easy matter to reach points compara-
tively near by, and it will probably be necessary for those who purpose to visit the
Guadalupe Mountains with the intention of collecting fossils to calculate on expend-
ing more than the usual time and labor.

The lowest beds in the Guadalupe section are limestones, very black in color
and formed in rather thin and even beds. "These are exposed in some dry canyons
south of Guadalupe Point to a thickness of perhaps 200 feet, the base not being
seen. These limestones are succeeded by a heavy series of variable beds, chiefly of
sandstone. There are also strata of calcareous sandstone, of dark shale, and of
dark- and light-colored limestone. The conditions of deposition appear to have
been fluctuating, not only vertically but laterally, prominent beds of sandstone
seen in cliff sections dying out and appearing with rather remarkable abruptness.
‘Including the black limestone, this portion of the section was found by Richardson
to attain a thickness of about 2,225 fect, and he gave it the name Delaware Moun-
tain formation. A bed of dark limestone above the sandstones and below the white
limestone deserves especial mention because of references in the literature to it
and because of the distinctive fauna which it contains. The succeeding formation,
called by Richardson the Capitan limestone, consists of massive limestone meas-
uring about 1,800 feet in thickness. The color of these beds is in general white, but
they are in places tinged with red and yellow. Much of the rock is a pure limestone,
but at least one considerable stratum is dolomitic, having. the structure of pisolite;
and other beds, especially in the lower part, have a sandy texture; which may be
due to the same cause.

The Guadalupe Mountains are a structural range with a precipitous western
escarpment which has been ascribed to faulting, but which at its southern extremity,
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as Richardson has shown, can be explained as an unsymmetrical broken fold. At
all events, in the main range the beds dip to the east at a rather high angle, their
abrupt termination on the west forming the mountain’s side in that direction. It
must not be thought, however, that the Guadalupe Mountains are, like the Dela-
wares, really a plateau with a gradual descent toward the Pecos from a level near the
top of the Capitan limestone. On the contrary, the eastern slopes are difficult and
rugged. FErosion in this direction has cut away the Capitan and part of the Dela-
ware Mountain formation, and the present surface of the plateau at Guadalupe
Pass is formed, locally at least, by a bed of limestone, such as has already been
mentioned, occurring about two-thirds of the way up in the Delaware Mountain
formation. ' '

In its eastern spréad the Capitan limestone has been limited by erosion, and
probably owing to the same cause its southern extension abruptly terminates in a
bare and lofty crag. Mounted as it is upon the entire thickness of the Delaware
Mountain formation, this bold headland has an appearance singularly monumental.
It is known pretty generally as Guadalupe Point or Guadalupe Peak. Although
the most imposing, this is not the highest point of the range, for just beyond it to
the north rises another which overlooks it. This peak has been called El Capitan,
and I have, when called on to refer to it, retained this name, which is further per-
petuated in the Capltan limestone (Pls. IT, ITT).

Owing to the conditions of structure and erosion above described, the general
level on the west side of the fold and fault, where the streams show several hundred
feet of the basal black limestone, is lower than on the east, where erosion has cut
down only part way through the overlying sandstones. While the Capitan lime-
stone terminates precipitously at Guadalupe Point; these sandstones continue in a
long southward extension, their westward-facing escarpment being known as the
Delaware Mountains, from which circumstance they have received the name of the
Delaware Mountain formation. West of the Delawares and some distance south
of Guadalupe Point rise the Diablo Mountains, formed by an elevated block of the
Hueco formation, to which reference will be made later. .

The first accounts of the geology and paleontology of the Guadalupe Mountains
were published by the two Shumards in 1859 and 1860.2 As geologist of the expe-
dition under Captain Pope, dispatched to discover artesian waters in the arid lands
of tne Southwest, George G. Shumard obtained some collections of fossils from the
south end of the Guadalupes, which were subsequently described by his brother.
Shumard does not give a clear account of the structure of the Guadalupe Mountains,
but his section is as follows:?

Section of Guadalupe Mountains (Shumard).
Feet.

1. Upper or white limestone. ... o.oo. it e e 1,000 -
2. Dark-colored, thinly laminated, and foliated limestone.............. . ... . .. ... 50- 100
3. Yellow quartzose sandstone. ... ..ot i 1,200-1, 500
4. Black, thin-bedded limestone............ e e e 500

@ Trans. St. Louis Acad. Sci., vol. 1, 1856-1860, pp. 273-297, 387-403. b Idem, p. 280.
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GUADALUPE POINT, EAST SIDE, VIEW NORTH UP GUADALUPE CANYON.

The massive crag exposes 1,200 feet of the Capitan formation; the softer beds below are the Delaware Mountain formation. (From a photograph by R. T. Hill.)
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The sequence of the formations in this region is obvious and in the more recent
accounts remains practically as described by Shumard, although more accurate.
measurements have since been made, the upper limestone and the sandstone proving
to be even thicker than indicated by h1m while no subsequent observer has reported
so much of the basal black limestone. Fossﬂs were obtained from the three upper
members of Shumard’s section, those from the two limestones being later
described by B. F. Shumard and prow'ng to have each a rather distinct facies. The.
two formations were distinguished in the paleontologic account as the ““dark lime-
stone’’ (bed 2) and the ““‘white limestone ’’ (bed 1). Apparently the ‘“white lime-
stone,” the ‘‘dark limestone,” and the sandstone were regarded by Shumard as
belonging in the Permian.

For many years after Pope’s expedition this immediate region does not figure
in geologic literature, although one of the main routes of travel, the Santa Fe trail,
passed around Guadalupe Point.

The next observer on record is R. S. Tarr, who in 1892 published a paper in
which he describes the geology of the southern part of the Guadalupes.? This author
gives the following scction as measured at the point of the mountains (Guadalupe
Point):®

Section, at Guadalupe Point (Tarr).
Feet,

1. Upper or white limestone......... ... . i 1, 200-1, 500
2. Dark-colored Timestone. . ... ... i 50
3. Yellow clayey sandstone, with numerous bands of black and white limestone......... 1,200
4. Black limestone, shale, and slate. . ... ... . . i -200

A detailed section partly through the white limestone at McKitterick Canyon is
also given by Tarr. He clearly states the monoclinal structure of the range and
describes its precipitous western scarp as probably due to faulting. His tentative
conclusions regarding the correlation of the Guadalupian section with that of central
Texas is supported by too little and opposed by too much evidence to warrant adop- -
tion. He found that there was nothing in the Guadalupian section to correspond
lithologically with the Permian (“Red Beds”) of Texas, and concluded that the
Guadalupian section lay below the Permian and was probably of the age of the “ Upper
Coal Measures’ of Texas.and the Mississippi Valley. In view of the completely
different fauna of the Guadalupian, this question must still be regarded as unsettled. -

Some time later R. T. Hill visited this region, but he has not yet published an
account of his observations. The year following (1901) B. F. Hill and I made a trip
as nearly as possible over Shumard’s old route, but from the west eastward, and
therefore in an opposite direction. The present work is a final report of that trip,
being an amplification of the short paper which I wrote at that time on the geology
and paleontology of the Guadalupes.® Meanwhile G. B. Richardson has made a
general reconnaissance of the Guadalupe Mountains and adjacent regions, and to his

aBull Geol. Survey Texas No. 3, 1892, pp. 9-39.
bIdem, p. 29.
¢ Am. Jour. Sci., 4th ser., vol. 14, 1902, pp. 363-368, .
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10 THE GUADALUPIAN FAUNA.

account @ the reader should refer for more authoritative information regarding points
here only lightly touched.

In my brochure of 1902 the thickness of the upper hmestone, including Shu-
mard’s ““ dark limestone,” was given at 1,700 to 1,800 feet, that of the underlying sand-
stone as 2,000 to 2,500 fcet, and that of the basal black limestone as 500 feet exposed.
The chief point made was in relation to the faunas, which were shown to be very dif-
ferent from anything known elsewhere in America. On this account ““ Guadalupian”
was introduced as a regional term, provisionally to include the entire rock series
exposed near Guadalupe Point, but more specifically centering about the upper. por-
tion, the white and the dark limestones. Note was also made of, the resemblance
of the Guadalupian fauna to certain faunas of Asia and Europe.

Although Richardson made only a reconnaissance, his report on the region under
consideration is the most accurate and complete which we yet have, for the forma-
tions were described and mapped over an extensive area. The highest member of
the series he named the Capitan limestone and the underlying beds the Delaware
Mountain formation. The latter name includes both Shumard’s ¢ dark limestons,”
the great sandstone series, and the basal black limestone. Richardson states that in
view of the small extent of the black limestone in the area mapped (it is exposed only
" in the immediate vicinity of Guadalupe Point), it was thought best for the time being
to regard it as a member of the Delaware Mountain formation rather than as a dis-
tinct formation. The fauna of this bed, however, at present appears to have a rather
distinctive facies and is kept separate in this report. With somewhat less reason the
upper limestone of the Delaware Mountain formation (Shumard’s ““ dark limestone’’)
has been distinguished from the main body of the formation, which in the vicinity of
Guadalupe Point consists chiefly of sandstone. The fauna of this upper limestone
appears to have a rather well-marked facies, while lithologically in this immediate
region the limestone is distinguishable both from the-sandstone below and from the
Capitan limestone above. Furthermore, for the purpose of correlating my horizons
with Shumard’s, it is desirable to recognize this zone; and it is as yet a little uncertain
whether the fauna is more closely related to that of the Capitan or that of the Dela-
ware Mountain sandstone. Accordingly, in the Guadalupian section I distinguish
the basal black limestone, the Delaware Mountain formation, the ““dark limestone,”
and the Capitan limestone, all but the last being comprised in the original Delaware
Mountain formation. The basal black limestone, however, is not known to occur
elsewhere than in the vicinity of Guadalupe Point, while in the southern Delawares
the “dark limestone’’ can not be recognized as a separate member. In this connec-
tion I may recall that Richardson’s observations indicate that, whereas in the vicinity
of Guadalupe Point the sandstones’greatly predominate in the Delaware Mountain
formation, these rocks become largely replaced by gray limestones to the south.

In point of thickness Richardson found that only 200 feet of the basal black -
limestone are exposed. At its greatest exposure the Delaware Mountain formation
ranged to about 2,300 feet, but its base was there concealed by the Salt Basin depos-
its. At Guadalupe Point he measured 2,025 feet exclusive of the basal black lime-

e Bull, Univ. Texa.é Min. Survey No. 9, November, 1904, 119 pp., 11 pls.



INTRODUCTION. . _ 11

stone. The Capitan limestone he gives at 1,700+ feet at the scarp of Guadalupe

Point; our own measurement was 1,800 feet to the top of the still higher peak, El

Capitan (Pl III). : '

_ .As to structure, Richardson’s conclusions seem to be that the uplift was a fold
in the southern part of the field visited by him, passing into a fault in the northern

part, the zone of transition apparently occurring in the vicinity of Guadalupe Point.

Since the scheme of mapping employed by the Survey demands that the Guada-
lupian series be called categorically either ¢ Permian” or ‘“ Pennsylvanian,” it seemed
best to refer it to the Permian, because of the very different and at the same time
younger facies of the faunas, even that of the basal black limestone, as compared
with the Pennsylvanian of the Mississippi Valley region, and because the underlying
Hueco formation has a fauna more nearly comparable to that of the Russian
Gschelstufe, which underlies the Russian Artinsk and Permian.

Neither Richardson nor any other observer has determined what immediately
precedes or immediately follows the Guadalupian series, and this remains one of
the important problems awaiting investigation in thisregion. It is true, Tarr says
that above the massive limestone is another series of limestones and sandstones
which are found only on the highest points in Texas, but which farther to the north,
in New Mexico, are well.-developed and form the bulk of the mountains. He made
no section of these beds, but states that they can not be less than 1,000 feet in
thickness,* and again: “The total section exposed in the Guadalupes, approxi-
mately stated, can not be less than 4,000 feet, including the New Mexico series,
which exist above the white limestone.” ¢ 1 do not know what rocks are intended
by this indefinite statement. The Capitan limestone is not known in Texas, so far
as I am aware, save in the Guadalupe Mountains and the foothills adjacent, where
no overlying series is exposed. It must of necessity extend northward into New
Mexico, unless faulted out, but all our faunas from New Mexico, so far as I have
examined them, show an altogether different facies, one more suggestive of the beds
which there is every reason to believe really lie below the Guadalupian.

The formation underlying the Guadalupian is the Hueco. The typical exposures
of this formation are in the Hueco Mountains and the higher beds are uplifted to the
east in the Cornudas Mountains and the Sierra Tinaja Pinta. Still farther east the
Hueco beds are concealed by the Salt Basin deposits, and in the Guadalupe Moun-
tains we have an altogether different series, even the basal member of the Guada-
lupian having a fauna widely different from that in any zone of the Hueconian.
The structurz in the vicinity of the Guadalupe Mountains, the stratigraphic relations
of the Hueco beds with underlying formations, and the biological character and
relations of the Guadalupian fauna all point to the position of the Guadalupian series
as overlying the Hueco formation. By how large an interval the highest known
exposures of the Hueco are separated from the lowest known exposures of the
Guadalupian can not be told, but at present it is not supposed to be great.

We owe our first account of the Guadalupian fauna to B. F. Shumard, one or two
of the bryozoan forms having, however, been turned over for description to Prout.

« Bull. Geol. Survey Texas No. 3, 1892, p, 31.
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The following table shows the species cited by Shumard and the names under which

they appear in the present report:

Fossils from Guadalupe‘Mountains described by B. F. Shumard.

Shumard’s list.s

Equivalents in the present report.

Chaetetes mackrothii Geinitz. . ... .. ... .. ... ...
Chaetetes sp. ?..e.oiciuinaanooo.
Campophylium ? texanum n. sp..
Polycoelia ?.. ..ol
Phillipsia perannulata Shumard. .
Bairdia sp. Peeeiiiiiiiiini.
Fenestella popeana Prout........
Acanthocladia americana Swallow..
Fusuling elongata Shumard.__ ...
Productus calhounianus Swallow.._ ..

Productus mexicanus Shumard...
Productus pileolus Shumard. ... ... .coiiiiiiiaeiiiieiean...
Productus semireticulatus var. antiquatus Martin__...__....
Productus popei Shumard........ . ...ooiiiiai
Productus norwoodi Swallow.
Productus leplayi ? Verneuil
Strophalosia (Aulosteges) guadalupensis Shumard..._..
Chonetes permiana n. SP......c.oenueoeceinenenennn..
Chonctes flemingi ? Norwood and Pratten. ..
Spirifer mexicanus Shumard.................
Spirifer guadalupensis 1. sp. .
Spirifer sulciferus Shumard.
Spirifer camcratus Morton. ...
Spirifering billingsi Shumard. ..
Tercbratula elongata Schlotheim.
Terebratula perinflata n. sp.......
Rhynchonella guadatupae Shumard
Rhynchonella indentata n. sp......
Rhynchonclla texana n. sp.
Rhynchonella sp. ?eeeenecenen. ..
Camerophoria bisuleata Shumard
Camerophoria swalloviana n. sp-.
Camerophoria schlotheimi? Buch.
Retzia papillata Shumard. .
Retzia meekiana Shumard.. ..
Streptorhynchus (Orthisina) s
Orthisina sp. ?...oovviennn...
Crania permiana 1. sp....
Myalina squamosa Sow.
Myalina rects Shumard...
Pleurophorus occidentalis Meek and Hayden. ...
Monotis speluncaria Schlotheim.......... s
Monotis 8p. 2. cvevnvinnnnnnnn. -

AXinus sccurusn. spo..........
Edmondia semiorbiculata Swallow.
Cardiomorpha sp. ?.............
Turbo guadalupensis n. sp..
Turbo helicinus ? Schlotheim.
Straparollus sp. ?...........
Bellerophon sp. 7...........
Pleurotomaria halliana n. sp.
Chemnitzia swalloviana n, sp.
Nautilus sp, ?ecerceeannn..
Orthoceras sp, ?

Undetermined, possibly Leioclema shumardi.

Undetermined, possibly Fistulipora grandis var, americana,

Campophyllum texanum?

Lindstreemia permiana.

Anisopyge perannulata.

Not recognized.

Not recognized; sce Fenestella popeana.

Probably Acanthocladia guadalupensis.

Fusulina elongata.

Undetermined; possibly Productus
capitanensis.

Not recognized.

Produactus ? pileolus.

Probably Productus semireticulatus var. capitanensis,

Productus popei.

semireticulatus var.

-] Not recognized.

Possibly Productus semireticulatus var. capitanensis.

Aulosteges guadalupensis.

Chonetes permianus,
Probably Chonetes hillanus.

.| Bpirifer mexicanus.

Squamularia guadalupensis.

| Not recoghized; see Spirifer sulcifer.

Spirifer sp. b.
Bpiriferina billingsi.
Possibly Dielasma spatulatum.

.1 Not recognized; see Dielasmina perinflata.

Not recognized; sce Rhynchonella guadalupee.
Rhynchonella indentats.
Not recognized; see Rhynchonclla texana.

.| Not recognized.

Pugnax bisulcata,
Pugnax swallowiana.
Not recognized.
Iustedia papillata.
Hustedia meekana.

.| Not recognized.

Probably Orthotetes guadalupensis.

--| Richthofenia permiana.
.i Probably Myalina squamosa ¢
_] Not recognized.

Not recognized.

. Not recognized.

Not recognized. -

.| Schizodus securus.

Not recognized.

.| Not recognized.
.| Not recognized;

see Turbo guadalupensis.
Not recognized.

.| Not recognized.

Not recognized.
Not recognized; see Euconospira halliana.
]qugopleura swallowiana.
ot recognized.
Not recognized.

a Trans, Acad. Sci, 8t. Louis, vol. 1, 1859, p. 387.

Shumard recognized 54 species among the fossils collected at that time, 26 of

which were described asnew. As based on recent collections made in the Guadalupe
Mountains and adjacent regions the Guadalupian fauna now known contains 326
forms, and the resources of the fauna at present appear to be almost inexhaustible.
Collections which did justice to its richness and importance would greatly enhance
the number distinguished in this report. The 326 forms at present constituting the
Guadalupian fauna belong to the different zoological groups in the following quotas.
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A. GUADALUPE POINT FROM A GREATER DISTANCE AND MORE DIRECTLY FROM THE SOUTH

The Delaware Mountain formation is well shown underlying the massive Capitan limestone. (From a photograph by
G. B. Richardson. )

B. GUADALUPE MOUNTAINS FROM THE WEST.

In the foreground are the salt deposits of the Salt Basin, from which rises the bold profile of the range, At the right s
the precipitous front of Guadalupe Point, and back of it the loftier summit of EI Capitan. (From a photograph by
G. B. Richardscn.)
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Zoological growps represented in the Guadalupian faounc.

Species. Species.

Protozoa. ..veeeee e PO 9| Pelecypods.... ... .. .. .. 45
SPONges. .. i 24 | Scaphopods. ... .. . ... .. ...l 1
Ceelenterates ..ooovveeenonai .. ~.. 10| Amphineura........._._........... .. _..... 1
Echinoderms. ... ... ... ... 7 | Gasteropods... ... ... ... ................. 42
Vermes. . ..ot 1| Cephalopods..... ... ... 9
Bryosoa.... ... . .. ... ill... 44| Crustacea................. ...l 5
Brachiopods. . .oooooooii 128 —_—
326

As shown by this list the Guadalupian fauna manifests an unusually symmetrical
development, for while it is true that the brachiopods predominate, the other groups
also are represented in a proportion which is seldom equaled. It is also an ex-
tremely rich fauna, for it should be borne in mind that our collections are not exceed-
ingly extensive. In few other regions would an equal amount of material have fur-
nished so great a variety of species, a fact due in part no doubt to the unusual thick-
ness of the Guadalupian section.

The Guadalupian species are mostly small as compared with those of other
regions and with the average in the groups to which they belong. An exception,
striking because of its isolation and degree, is found in Fusulina elongata, one of the
most abundant and characteristic Guadalupian species and probably the largest
Fusulina that science has yet brought to notice. Aside from this, the Foraminifera,
are rather poorly represented in comparison with some late Paleozoic faunas, though
they are probably less completely studied than any of the other groups.

The sponges, if certain peculiar forms be allowed to remain under that designa-
tion, are, on the other hand, unusually abundant and varied, developing some novel
and characteristic types of structure.

Ccelenterates are more rare, small, and poorly differentiated. The absence of
forms like Lonsdaleia, Michelinia, and the stromatoporoids, such as are found in some
of the Asiatic faunas, is worthy of note, as is also the presence of Cladopora, which
is a rather characteristic fossil of some of the lower beds. On the whole, however,
the ccelenterate fauna is rather meager and colorless.

Echinoderms are rare, the most noticeable being a new genus of cystidians. The
presence of crinoid stems, however, shows that the true crinoids, such as occur in
some of the related faunas, are present, though none of the heads have been found.

Except for one or two types the Bryozoa are rather scanty, and contain little
that is striking or highly novel. The series of forms which I have assembled under
Domopora is so important an exception to this statement, however, as almost to con-
tradict it. These forms, which find their closest allies apparently in the Mesozoic,
rather than in the Paleozoic, occur nowhere, so far as I have been able to discover,
except in the trans-Pecos region. They form one of the most abundant and one of
the most characteristic features of the Guadalupian bryozoan fauna. Acantho-
dadia quadalupensis is equally abundant but less peculiar.

Among the Brachiopoda, which demand a somewhat more detailed considera-
tion than the other groups, the strophomenoids show an unusual generic differentia-
tion, in which the presence of the rare genus Geyerella and of several species of Strep-
torhynchus is noteworthy. Orthotetes guadalupensis, a characteristic species of the
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Capitan, is likewise a unique type. The presence of Richthofenia and Leptodus also-
forms a novel and important feature of the Guadalupian fauna.

The Productide, while fairly numerous, are not so highly differentiated as in
many other faunas. We note the comparative absence of large species of the semi-
reticulatus group, and the entire absence of the fimbriati, a group which includes such
common forms as Productus punctatus, P. humboldti, or our own P. nebraskensis,
No forms related to P. horridus of the European Permian have been brought to light,
while the Marginifera group also appears to be wanting. There are a few singular
types, such as P. limbatus, P. pileolus, etc., while the development in the ‘‘dark
limestone’” of a group of small, strongly arched shells with deep sinus, of the general
type of P. semireticulatus, though with more or less faint ribs and wrinkles, may be
mentioned; but as a rule the Chonetes and Producti do not stand out in strong relief.
Aulosteges, however, is rather remarkably differentiated, though I have not found it
in any abundance.

The Orthis group is rarely encountered. No other type is yet known than
Enteletes, and with one exception the species all belong to the ventrisinuate group.
The dorsisinuati, which develop such peculiar species in the faunas of India and the
Carnic Alps, are represented by only one imperfect specimen. In the upper beds of
the Guadalupian (Capitan formation) this group appears to be absent.

Compared with some faunas the Pentameridz are pqgrly represented. To some
extent this is true of the Rhynchonellide also, since they present less variety, both in
species and genera, than, for example, the Salt Range faunas. In the group of Pug-
nax bisuleata, however, the Guadalupian possesses a feature which is both character-
istic and abundant. The absence of Uncinulus, Tercbratuloidea, Rhynchopora, etc.,
may here be noted. )

The Terebratulide are highly differentiated and present at least one new generic
type. ' :

The Spiriferide are represented by a number of genera, but show less variety in
their specific representation. In the genus Spirifer especially we miss group after
group which is found in faunas more or less related, the representation being
restricted practically to Spirifer mexicanus and its allies. The Spiriferinas, on the
contrary, show a high differentiation. Many of the species belong to the group of
8. billingsi, which is rather characteristic of the Guadalupian. 8. welleri is also a
marked species. '

The Athyridee and the Retziidee call for little comment. Like Ambocelia,
Composita is rather an American genus, though not exclusively so, and it is also
rather abundant in the Guadalupian fauna, where it is represented by a novel and
interesting type. The absence of Cleiothyriding is perhaps deserving of mention.

The remaining groups may be passed over with less comment, for while not.
meanly developed they show few peculiarities of note. Among the pelecypods a
unique Guadalupian type is the group of species referred to the genus Camptonectes,
which seems to have an analogue nowhere else in the Carboniferous, so far as I have
discovered. The remainder of the Guadalupian pelecypods, while new in their
specific characters, are more like the generality of Carboniferous faunas. . The
Pterias seem to be unusually differentiated, and we notice the absence or rarity of
certain types common in many other Carboniferous faunas, such as the large Mya-
linas, the Edmondias, and the genus Pseudomonotis. Shumard, it is true, cites
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Monotis speluncaria in this fauna, but it is uncertain what form he actually had in
hand, and in this, as in other instances, my comparisons are made exclucively with
the collections which I have been able to study. -

The gasteropods.show few points of note. The development of the Pleuroto-
marias is perhaps a little extraordinary, as is the slight representation of the Beller-
ophons, which include, however, what is probably a representative of the Indian
genus Warthia.

The Cephalopoda are evidently of the late Paleozoic type, but show less differ-
entiation than might have been expected. Indications are not lacking, however,
that at favored localities, which I was personally not fortunate enough to discover,
the group is very plentiful, and that subsequent collections will show the Guada-
lupian Cephalopoda to have been highly differentiated. '

The Crustacea are, with the exception of the trilobites, poorly represented.
Decapods, which Gemmellaro found in some abundance in his Sicilian faunas, are
unknown, and Ostracoda, which are apparently rather common in the Permian of
Europe, are rare. The trilobites, not the least interesting section of this group, are
however, fairly abundant, and show a construection which apparently is typical of a
new genus. “ : ‘

The highest horizon at which Guadalupian fossils were obtained is the top of
El Capitan, which by our barometric measurements is 1,800 feet above the base of
the Capitan limestone. Here, from the summit and just below, T collected the fol-
lowing species (station 2905):

Fusulina elongata.” . ) Guadalupia cylindrica.

Fusulinella sp. a. Guadalupia cylindrica var. robusta.
Endothyra sp. a? Guadalupia? sp.

Spirillina aff. 8. plana. Cystothalamia nodulifera?

.'Virgula rigida? Fenestella capitanensis.

This fauna, it will be observed, consists almost exclusively of Protozoa and
sponges. A considerable thickness of white limestone carrying the large Fusulina
elongata so thickly packed and so uniformly laid down in one direction as almost
to appear as if arranged by hand, is an interesting feature of this locality. At
what appears to be the same point Richardson obtained the following (station
2966): '

Fusulina elongata. Fenestella spinulosa?
Guadalupia cylindrica. Acanthocladia guadalupensis?

- Cystothalamia nodulifera. - Derbya sp. b.
Amblysiphonella guadalupensis. Composita emarginata.
Sollasia? sp. Rhynchonella guadalupe?
Domopora? ocellata? Dielasma spatulatum?
Fistulipora grandis var. guadalupensis. Notothyris schuchertensis var. ovata,
Fistulipora guadalupze. Heterelasma shumardianum.
Stenopora polyspinosa var. richardsoni. Pteria guadalupensis.
Leioclema shumardi? Patclla capitanensis.

This fauna is more varied than that which I obtained, and has, consequently,
more of the typical Capitan facies, but my own efforts at collecting were limited by
stress of time to picking up a few specimens on the way down.

By far the best point which we found for collecting in the Capitan formation
was halfway up Capitan Peak (station 2926), midway in the formation which bears
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its name. Here the fauna is extensive and varied, as shown by the following hst

of species collected by B. F. Hill and myself:

Anthracosycon ficus var. capitanense,
Virgula neptunia.

Virgula rigida.

Virgula rigida var. constricta.
Pseudovirgula tenuis.

Guadalupia zitteliana.

Guadalupia zitteliana var.
Guadalupia cylindrica.

Guadalupia cylindrica var. concreta.
Guadalupia favosa.

Cystothalamia? sp.

Steinmannia americana.

Sollasia? sp.

Lindstreemia permiana.
Campophyllum texanum?
Domopora? ferminalis.

Tistulipora grandis var. guadalupensis.
Leioclema shumardi?

Fenestella capitanensis..
Acanthocladia guadalupensis.
Acanthocladia sp.

‘Goniocladia americana.

Crania sp.

Streptorhynchus gregarium.

Derbya sp. a.

Orthotetes guadalupensis.

Orthotetes declivis.

Orthotetes distortus.

Orthotetes distortus var. campanulatus.
Geyerella americana.

Orthothetina sp.

Chonetes hillanus.

Productus waagenianus.

Productus semireticulatus var. capitanensis.
Productus occidentalis.

Productus latidorsatus.

Productus? pileolus.

Productus pinniformis.

Aulosteges medlicottianus var. americanus.
Richthofenia permiana.

Spirifer mexicanus.

Spirifer mexicanus var. compactus.
Martinia rthomboidalis.

Martinia shumardiana.

Squamularia guadalupensis.

Squamularia guadalupensis var. subquadrata.

Squamularia guadalupensis var. ovalis.

Amboceelia planiconvexa var. guadalupensis.

Spiriferina billingsi.
Spiriferina billingsi var. retusa.
Spiriferina evax.

Spiriferina sulcata.

Spiriferina pyramidalis.
Spiriferina welleri.

Composita emarginata.

Composita emarginata var. affinis,
Hustedia meekana.

Hustedia meekana var. trigonalis.
Pugnax? bisuleata var. seminuloides.
Pugnax swallowiana.

Pugnax elegans.

Pugnax shumardiana.
Rhynchonella indentata.
Rhynchonella longzeva.
Camarophoria venusta.

Dielasma spatulatum.

Diclasma cordatum.

Dielasma sulcatum.

Dielasma? scutulatum.
Dielasmina guadalupensis.
Notothyris schuchertensis.
Notothyris schuchertensis var. ovata.
Heterelasma shumardianum,
Heterelasma venustulum.
Leptodus guadalupensis.
Oldhamina? sp.

Edmondia? bellula. '
Parallclodon multistriatus?
Parallelodon politus.

| Pteria guadalupensis.
Myalina squamosa?

Schizodus securus?
Camptonectes? papillatus.
Camptonectes? sculptilis.
Camptonectes? asperatus.
Aviculipecten infelix.
Aviculipecten lagueatus.
Aviculipecten sublaqueatus?
Euchondria? sp.
Pernipecten obliquus.
Plagiostoma deltoideum.
Limatulina striaticostata.
Myoconcha costulata.
Cypricardinia? contracta.
Pleurotomaria mica.
Pleurotomaria putilla.
Pleurotomaria discoidea.
Pleurotomaria neglecta.
Euconispira obsoleta.
Trochus? sp.

Zygopleura swallowiana.
Foordoceras shumardianum.
Anisopyge perannulata.
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This may be regarded as the typical Capitan fauna, and the fact that in so short
:a time and in relatively so small an amount of material we were able to obtain over
& hundred species attests the richness and variety of life during the Capitan epoch.
About the same horizon, or one a little higher, was visited on the peak above
Pine Spring, on the north side of Pine Spring Canyon, but this locality (station 2902)
.did not prove fruitful. I obtained only the following species:

Virgula neptunia?
Virgula rigida?
‘Guadalupia cylindrica.

Guadalupia digitata.
Guadalupia sp.
Amboceelia planiconvexa var. guadalupensis.

The facies of this fauna recalls that obtained at the top of El Capitan (station
'2905).

The lower beds of the Capitan furnished fossils from two widely separated sta-
tions. One of these is the hill southwest of Guadalupe Point (station 2906), where
-a detached block of the Capitan limestone is faulted to a much lower level than that
-on the crest of the range. At this locality fossils are plentiful, but their preservatlon
is poor, as the rock appears to be more or less altered and many of the specimens
are crushed or distorted. The fauna obtained here, which comes from immediately
above the “dark limestone,” has almost identically the facies of the middle portion.
In the brief time at my disposal I obtained the species named below:

Squamularia guadalupensis.
Squamularia guadalupensis var. ovalis.
Spiriferina evax,

Spiriferina welleri.

Composita emarginata.

Hustedia meekana.

Hustedia meekana var. trigonalis.
Hustedia papillata?

Pugnax clegans.

Rhynchonella longseva?

Leptodus americanus.
Aviculipecten sublaqueatus.
Pleurotomaria? sp. c.

Anisopyge perannulata. -

Amplexus sp.?

‘Cladopora spinulata.

Domopora terminalis.

Domopora ocellata.

Leioclema shumardi.

Acanthocladia guadalupensis.

Derbya sp. a.

‘Orthotetes guadalupensis.

Orthotetes declivis.

Chonetes subliratus. )
Productus semireticulatus var. capitanensis.
:Strophalosia cornelliana.

Spirifer mexicanus.

‘Martinia rhomboidalis.

,Martinia, shumardiana?

The other point at which fossils were obtained from the lower Capitan was in
McKitterick Canyon (station 2932). The rock, a dense white limestone, lies conven-
jently at stream level, and the horizon appears to be in the lower part of the forma-
tion. Fossils proved scarce, and almost no time could be given to the search for
them, so that I obtained only two species—Spiriferina sulcata? and Dzelasma pro-
Longatum.

The character and status of Shumard’s ¢ dark limestone ” are somewhat uncertain
tome. The cliff at Guadalupe Point contains at its base an undetermined thickness®
of dark limestone, which was presumably the bed referred to by him, but the preci-
pice was too abrupt to scale and no fossils were obtained. Again, on the hill south-
west of Guadalupe Point, beneath a whitish limestone (station 2906) having the
Tlithology of the Capitan and a fauna closelyrelated to that collected from the middle

a Fifty feet, according to Richardson.
3695—No. 58—08——2
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of the formation (station 2926) occurs g not very thick series of dark lim_e.stones
(station 2924), which are also supposed to represent the ‘‘dark limestone’ of Shu-
mard. I obtained here the following forms:

Fusulina elongata. Acanthocladia guadalupensis.

Cladopora spinulata. ‘ Productus popei?
Domopora? terminalis. Spirifer mexicanus var.

Fistulipora grandis var. guadalupensis. Hustedia meekana.
Fenestella sp. c. var. :

On both occasions when we ascended Capitan Peak, as nearly as possible the:
same route being selected, the contact between the Capitan and Delaware Mountain
formations was concealed by talus. My notes contain no reference to the rocks of
this horizon in the vicinity of Pine Spring, but from loose blocks on the north side
of the canyon (station 2930) I collected a considerable amount of material which
probably belongs to the “dark hmestone The following list represents the fauna.
obtained from this source:

Fusulina elongata. Productus occidentalis.

Endothyra sp. a. ' Productus? pileolus?

Endothyra sp. b. Productus limbatus.

Spirilling aff. S. plana. . Productus sp. d.

Polysiphon mirabilis.. Aulosteges guadalupensis.
Steinmannia americana. Richthofenia permiana.
Lindstreemia permiana. Spirifer mexicanus.

Lindstrcemia permiana var. : Spirifer mexicanus var.
Lindstroemia cylindrica. - . Spirifer sp. a.

Lindstreemia sp. v Spiriferina billingsi.

Cladopora spinulata. Spiriferina laxa.

Archsocidaris sp. c. Spiriferina hilli var. polypleurus.
Archaocidaris sp. d. Spiriferina welleri?

Domopora? terminalis. Composita emarginata?

Domopora? ocellata. . Hustedia meekana.

Domopora? constricta. - Hustedia meekana var. irigonalis.
Domopora? vittata. e Hustedia papillata.

Fistulipora grandis var. guadalupensm. - Hustedia bipartita?

Stenopora granulosa. . Pugnax bisulcata.

Stenopora sp. Pugnax bisulcata var. seminuloides.
Leioclema shumardi. 'Pugnax bisuleata var. gratiosa.
Fenestella guadalupensis. . Pugnax swallowiana?

Fenestella gnadalupensis var. ) Pugnax osagensis?

Fenestella spinulosa? ' Pugnax bidentata.

Polypora mexicana? Pugnax pinguis.

Polypora sp. ¢? : Pugnax sp. a.

Acanthocladia guadalupensis. - . : Rhynchonella? indentata.
Acanthocladia sp. Dielasma spatulatum.

Crania sp. Dielasmina guadalupensis.

Derbya sp. a. Notothyris schuchertensis var. ovata" ‘
Chonetes permianus. Myalina squamosa? ’
Chonetes hillanus. - - Aviculipecten guadalupensis.
Chonetes subliratus. - ~ ‘| Aviculipeeten sp. a.

Productus semireticulatus var. capitanensis. Fuomphalus sulcifer.

Productus popei. . FEuomphalus sulcifer var. angulatus
Productus popei var. opimus. Anisopyge perannulata.

Productus indentatus. o "~ | Cythere? sp.
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Thé position of this loose material was such that little if any could have comé
from high in the Capitan, and little if any from below the top of the Delaware Moun-
tain formation. The rock is a limestone partly dark colored and partly a light
~brown. The fauna shows rather marked differences from that obtained midway in
the Capitan formation, species occurring in one which are not found in the other, or
being abundant in one and rare in the other. On the other hand, there is a con-
siderable community of forms. Some of the more distinguishing characteristics of
this “dark limestone” fauna are the abundance of Fusulina elongata, which, though
oceurring in the greatest profusion at the top of the Capitan (station 2905), seemed
to be absent from the point where our typical Capitan fauna was obtained (station
2026), the greater abundance of cup corals, the presence of Cladopora spinulata, the
greater abundance of ‘the Domoporas and other Bryozoa, the presence of Chonetes
permianus and C. subliratus, the abundance of small Producti of the semireticulatus
group, such as P. popet, P. indentatus, ete., the presence of Aulosteges guadalupensis
and Spiriferina laza, the abundance of the group of Pugnax bisulcata,” the presence
of Aviculipecten guadalupensis, and of Fuomphalus sulcifer and its variety angulatus,
and the abundance of Awnisopyge perannulata. An equal number of distinctive
forms might be named on the part of the Capitan fauna. The faunas of stations
2926 and 2930 are marked by about the same differences which originally distin-
guished Shumard’s ‘““dark limestone’ from his ‘“white limestone,” but our more
extensive collections show more differences than his rather meager ones. I believe,
therefore, that our collection 2930 is Shumard’s ‘‘ dark limestone’” fauna, and that it
is represented stratigraphically by a not very thick series of dark-colored limestones
occurring at the junction of the Delaware Mountain formation with the Capitan.
The Capitan fauna, as exemplified by the collections obtained in its middle portion
at station 2926, and the fauna of the ¢ dark limestone’’ show well-marked differences, .
and suggest the question whether the latter should be grouped as a lower division of
the Capitan, as a distinet member, or as a portion of the Delaware Mountain forma- .
tion. :

For purposes of stratigraphy it would perhaps be more convenient to divide the
two series In the vicinity of Guadalupe Point at the top of the sandstones, but litho-
logically the ‘‘dark limestone” shows greater resemblance to the dark-colored calea-:
reous members of the Delaware Mountain formation in which Richardson has
included it, than to the white limestone of the typical Capitan.

Faunally, if we consider only the collections made in the sandstones of the
Delaware Mountain, the ‘“dark limestone” is quite different from that division and
would probably have to be regarded as a distinct series, or, better, as a subdivision
of the Capitan. Rvidence will appear in its turn, however, which indicates that the.
““dark limestone’ is really a part of the Delaware Mountain formation. -~

Before turning to the discussion of the typical Delaware Mountain fauna it will
be desirable to comment on some collections from the upper series made by R. T.
Hill. They were obtained at the south end of the Guadalupe Mountains, at a hori-
zon described merely as the ‘‘upper limestone.”” They may, consequently, have

a Only a single specimen of this species is contained in our collection from sfati on 2926, and the lithology suggests that
it may really have come from the ‘* dark limestone.” .
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come from either the ‘‘dark limestone’” or the Capitan. The species identified are

as follows: »
Station 3762.

Fusulina elongata. . } Productus semireticulatus var. capitanensis.
Endothyra sp. a.

Station 3762q.

Spiriferina welleri var. a.
Hustedia meekana.

Fusulina elongata.
Fistulipora grandis var. guadalupensis.
Acanthocladia guadalupensis.

Station 3762b.

Lindstreemia permiana? Domopora? ocellata,

Lindstreemia sp. Fistulipora grandis var. guadalupensis.
Zaphrentis? sp. . Acanthocladia guadalupensis.
Amplexus sp. : Chonetes permianus.

Cladopora spinulata. ‘ Richthofenia permiana.

Archmocidaris cratis? , Hustedia meekana.

Domopora? terminalis.

Station 3762¢c.

Archwsocidaris sp. a. ’ | Acanthocladia guadalupensis.
Station 3762d.

Lindstreemia permiana var. Leioclema shumardi?

Domopora? terminalis. Acanthocladia guadalupensis.

Domopora? ocellata? Hustedia meekana.

Fistulipora grandis var. guadalupensis. Dielasma spatulatum?
Station 3762.

Lindstreemia permiana var.? 4 Polypora mexicana?

Cladopora spinulata. o+ sev o, awe] Acanthocladia guadalupensis.

Domopora? terminalis. . . Acanthocladia sp.

Domopora? ocellata. Richthofenia permiana.

Fistulipora grandis var. guadalupensis. Spiriferina laxa?

Leioclema shumardi. Hustedia bipartita?

Fenestella hilli.

In no instance do these lists indicate the fauna obtained from the middle por-
tion of the Capitan limestone, and several appear to present the fauna of the ‘“dark
limestone.” Lots 3762b, 3762d, and 3762e are the most clearly indicative of the
“dark limestone” and 3762 and 3762c¢ the most ambiguous. From the manner in
~ which the Fusulinas are preserved in lot 3762, T am disposed to believe that it came

from the highest beds of the Capitan. It has been provisionally assigned to this

_horizon in the records published here, and the other collections have been placed in
the “dark limestone.”

From the sandstones of the Delaware Mountain formation I obtained aterial

at only three points, and since fossils are not so abundant or so well preserved in.

these sandstones as at other horizons my collections are a little meager. From
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about 250 feet a.bove the base of the formation (station 2919) the following forms

have been identified:

Fusulins, elongata.

Fistulipora grandis var. guadalupensxs.

Enteletes sp. d.

Chonetes subliratus.
Productus waagenianus var.
Productus texanus?
Productus sp. a.

Productus guadalupensis.
Spirifer sp. b.

Martinia rhomboidalis.
Squamularia guadalupensis.
Composita emarginata?
Hustedia papillata.

The two other collections were obtained at about the same level, approxi-

mately 700 feet up in the formatiqn.

following species:

Fusulina elongata.
Fusulinella sp. a.
" Chonetes sp..
Productus waagenlanus var.

X

One of these (station 2903) furnished the

i Productus texanus.

Productus sp. a.
Productus latidorsatus.
Productus walcottianus.

At the other (statlon 2931) I obtained the forms named in the following list:

Fusulina clongata.

Chonetes sp.

Productus guadalupensis.

Productus meekanus.

. Productus signatus.

" Productus signatus var.
Productus sp. e.
Productus subhorridus var. rugatulus?
Productus walcottianus.
Richthofenia permiana.
Spiriferina billingsi?
Pugnax osagensis?
Leptodus americanus.
Edmondia? bellula?
Edmondia sp.

Nucula sp. b.

Parallelodon multistriatus.
Parallelodon politus.
Bakewellia? sp.

Pteria richardsoni?

Pteria sp.

Myalina permiana?
Camptonectes? papillatus.
Aviculipecten delawarensis.

Acanthopecten aff. A. calbonlferus
Pernipecten obliquus.

Myoconcha costulata var. delawarensis.
Astartella nasuta.

Pleurophorus delawarensis.’
Cleidophorus pallasi var. delawarensis.
Plagioglypta canna?

Pleurotomaria multilineata.
Pleurotomaria sp. d.

Pleurotomaria cuglyphea.
Pleurotomaria strigiltata?
Pleurotomaria arenaria.
Plcurotomaria? planulata.
Pleurotomaria? delawarensis.
Pleurotomaria? carinifera.

Bucanopsis sp.

Warthia americana.

Naticopsis sp.

Pseudomelania sp. a.

Bulimorpha chrysalis var. delawarensis.
Macrocheilina? sp. a.

Orthoceras guadalupense.

Gastrioceras serratum.

Anisopyge perannulata.

To these may be added a collection made by Mr. Elder from one of the lime-~
stone members in the Delaware Mountain formation not far above the last two.
Here (station 2963) he obtained five species, as follows:

Fusulina elongata.
Stromatidium typicale?
Cladopora spinulata.

Fistulipera grandis var. guadalupensis.
Stenopora polyspinosa var. richardsoni?
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In the same region, but from a somewhat higher horizon (station 2968), Mr.
Richardson collected the following species:

Lindstreemia permiana var.

Gastrioceras sp.
Paraceltites elegans. v

As disclosed by these collections, the fauna of the Delaware Mountain forma-
tion presents many differences from either that of the ‘“dark limestone’ or that of
the Capitan formation. . The chief positive difference consists in the development
of a relatively extensive suite of Pelecypoda and Gasteropoda, in the main very
unlike those which succeeded them. Negatively, the Brachiopoda are less abundant
and well differentiated. Consequently many of the forms characteristic of the
series next above are wanting. The brachiopods which are present are in part the
same, but the Productus fauna of this division seems to be distinct from that of
either the ‘“‘dark limestone’’ or the Capitan.

The black limestone at the base of the Guadalupe section is not as’a rule highly
fossiliferous, but would surely furnish an interesting and extensive series of forms
if carefully collected. I had time to essay the black limestone at only one point.

It was not found to be fossmferous there except near the top (sta‘mon 2920), where

I obtained. the follow1n0' species:

Anthracosycon ficus.
Anthracosycon? sp.
Enteletes sp. c.
Orthotetes? sp. a.
Chonetes sp.

Productus latidorsatus var.
Richthofenia permiana.
Composita mexicana var. guad4lupensis.
Hustedia meekana.
Pugnax nitida.

Pugnax osagensis.

Pugnax bidentata.

Rhynchonella longeeva?

Leda sp.

Plagiostoma deltoideum?

Pleurotomaria strigillata.

Plcurotomaria arenaria var. monilifera.
Euomphalus sulcifer.

Foordoceras shumardianum var. plaecurqor
Peritrochia erebus.

Bairdia aff. B. plebeia.

A collection from about the same locality and horizon (station 3967) brought

in by Mr. Elder presents to a considerable

Stenopora granulosa?

Enteletes sp. c.

Meekella attenuata.

Meekella multilirata.

Aulosteges sp. a.

Aulosteges sp. b.

Richthofenia permiana.

Spirifer sp. b.

Composita mexicana var. guadalupcns;ls.
Hustedia meekana.

Hustedia papillata?

Pugnax? pusilla.

Solenomya? sp.

Clinopistha? cf. C. radiata var. levis.

extent a different facies, as follows:

Nucula sp. a.

Nucula sp. b?

Yoldia sp.

Aviculipecten sp. a?
Pleurotomaria strigillata.
Naticopsis sp.

Loxonema? inconspicuum.
Macrocheilina? modesta.
Foordoceras shumardianum var. precursor.,
Agathoceras texanum.
Paraceltites elegans.
Anisopyge perannulata.
Anisopyge? antiqua.
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This fauna is unusually well balanced, containing Brachiopoda, Pelecypoda,
Gasteropoda, and Cephalopoda in nearly equal proportions, besides a corresponding
share of other groups. At this horizon, in fact, the ammonoids appear from.our col-
lections to be more abundant than at any other in the typical Guadalupian section.
It is interesting to note that they have a Permian aspect, an indication which is
.corroborated by the presence of Richthofenia and Aulosteges. While unmistakably
related to the overlying faunas, that of the basal black limestone has an individual
facies. It is widely different from any of the known faunas of the Hueco formation,
and without doubt is to be regarded as & member of the Gu&dalupian series.. It may
be remarked that neither as a hthologlc nor as a faunal unit is this limestone known
to occur except in the immediate region of Guadalupe Point.

In the section exposed at the south end of the Guadalupe Mountains there are,
according to our collections, four rather well-marked faunas, which- occur in the
basal black limestone, the Delaware- Mountain formation, the ““‘dark limestone,”
and the Capitan formatlon

As already remarked, in the Delaware Mountain formation, which even in the
vicinity of Guadalupe Peak is more or less interspersed with dark limestone, .the
calcareous component appears to become more and more important as the strata are
followed southward into the southern Delawares, where almost the whole of the

- section is composed of limestone beds. This area was not visited by me, but collec-
tions were made by Mr. Richardson and Mr. Elder from a number of different
localities and horizons. From a point 7 miles north of Marley’s ranch (station 2935)
Mr. Richardson obtained the following collection:

Euconospira sp.
Bellerophon crassus.

‘Martinia rhomboidalis.
Pernipecten obliquus.
Pleurotomaria putilla?

From the low hills west of Marley’s (station 2936) the two following species were
collected: Chonetes permianus and Ambocelia planiconvexa var, guadalupensis.

A collection made 1} miles east of Marley’s ranch (station 3501) contains four
forms, as follows: :

‘Enteletes sp. d. Meekella skenoides.
‘Derbya sp. a. . Spirifer sp. b.

At another point, about 15 mlles north of Marley s (station 3500), the followmg
species were collected: ‘

Fusulina elongata. " | Acanthocladia guadalupensls
Lindstreemia permiana. Derbya? crenulata.

Archeeocidaris sp. d. . Composita emarginata var. affinis?
Domopora? terminalis. Hustedia meekana.

Domopora? ocellata. Pugnax bisuleata var. seminuloides.
Fistulipora grandis var. guadalupensis. Gastrioceras serratum?

Stenopora polyspinosa var. richardsoni?
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At about the same locality as the foregoing was obtained the largest of all the
faunas collected in the southern Delawares (station 2969). The following species.
have been identified:

Fusulina clongata. : Chonetes permianus.

Fusulinella sp. b. Productis walcottianus?
Fusulinella sp. c. Productus? pileolus.
Stromatidium typicale. . Productus sp. d.

Lindstreemia permiana? Strophalosia sp.

Lindstreemia permiana var. ) Spirifer mexicanus var.
Cladopora spinulata. . Spirifering billingsi?

Cladopora tubulata. Spiriferina sulcata?

Aulopora sp. .| Spiriferina laxa.

Coenocystis richardsoni. - Spiriferina pyramidalis?
Archsocidaris sp. b. ' Spiriferina hilli var. polypleurus.
Archseocidaris sp. b var. . Spiriferina welleri?
Archmocidaris sp. d. _ | Spiriferina welleri var. b.
Spirorbis texanus. Composita emarginata var. affinis?
Domopora? terminalis. Hustedia meekana.

Domopora? ocellata. _ Hustedia bipartita.

Dornopora? vittata. Pugnax bisulcata var. seminuloides,
Domopora? incrustans, Dielasma prolongatum.
Fistulipora grandis var. guadalupensis. Notothyris schuchertensis var. ovata.
Stenopora polyspinosa var. richardsoni. Heterelasma shumardianum.
Leioclema shumardi? . _ Heterelasma venustulum,
?Fenestella spinulosa? ' ) Leptodus americanus.

Fenestella texana. : Nucula sp. c.

Fenestella sp. a. Parallelodon politus?

Fenestella sp. b. Pteria richardsoni.

Fenestella sp. . ‘ " | Myalina squamosa?

Fenestella sp. e. _| Protrete texana.

Fenestella sp. f. : Cymatochiton? texanus.
Fenestella sp. {? Pleurotomaria texana.

Polypora sp. a. Pleurotomaria cf. P. planulata.
Polypora sp. b. ) Pleurotomaria elderi.

Polypora sp. c. I Murchisonia? sp. a.

Polypora sp, d. . Murchisonia? sp. b.
Acanthocladia guadalupensis. Warthia americana?
Rhombopora? sp. Turbo? sp.

Goniocladia americana. Pscudomelania? sp. h,

Derbya? crenulata. . Anisopyge perannulata,

Derbya sp. h. Argilleecia sp.

Orthotetes guadalupensis? ) . .

At station 2957, which is situated 45 miles south of El Capitan, the following:
species were collected: . :

Fusulina elongata. Acanthocladia guadalupensis.
Fusulinella sp. a. . Rhombopora? sp.
Zaphrentis? sp.? Productus popei.

Domopora? ocellata. Strophalosia sp.

Fistulipora grandis var. guadalupensis.



INTRODUCTION. 25

About 20 miles north of the railroad station called Plateau (station 2962) Mr.
Elliott collected the following:

.Cladopora, spinulata. . Streptorhynchus perattenuatum.
Domopora? ocellata. -Derbya sp. a.

Fistulipora grandis var. guadalupensis. ' Orthotetes guadalupensm?
Acanthocladia guadalupensis, ! Martinia rhomboidalis.
Actinotrypa? sera. Squamularla guadalupensis.
Streptorhynchus pygmavum‘r‘ | Dielasma spatulatum?

In a collection made 10 miles northwest of Kent (station 2964) the following
species were identified:

Fusulina elongata. ' Pugnax osagensis.
Endothyra sp. c. Pleurophorus sp.
Lingulina? sp. - Pleurotomaria richardsoni?
Guadalupia? sp. var. . Pleurotomaria? carinifera var.
Cystothalamia nodulifera. Bellerophon crassus.

" Lindstroemia permiana? Macrocheilina? sp. b.

* Richthofenia permiana.

Finally, a small collection made 35 miles northeast of Van Horn (station 2965)
furnished Pugnax? bisulcata var. seminuloides and Waagenoceras cumminsi var.
guadalupense.

These collections from the limestones of the southern Delawares have a fauna
which is somewhat ambiguous. In the main it seems to be that of the ‘“dark
limestone” of the Guadalupe Mountains. This is suggested by the’ Bryozoa and
corals and by the abundance of Pugnaz bisulcata var. seminuloides, Chonetes per-
mianus, etc. In no instance is there a recurrence of the characterlstlc fauna found
near the middle of the Capitan formation, yet in a good many of these collections
Capitan species have been identified which in the Guadalupe section have not
been found in the “dark limestone.” T refer to Goniocladia americana, Productus?
pileolus, Heterelasma shumardianum, H. venustulum, and a few others. The sand-
stones of Guadalupe section have to a considerable extent different species. Never-
theless, in view of the facts that we still know the Guadalupian faunas very
incompletely, that lithologically these limestones of the southern Delawares resem-
ble those of the typical Delaware Mountain sections, that from observations in
the field they appear to replace and represent the sandstones of that formdtion,
that the conditions .of limestone deposition on the one hand and of sandstone
deposition on the other would probably influence the character of the faunas, and
that our collections from the sandstones of the Delaware Mountain were made
chiefly in the lower half of the formation, while in the southern Delawares thejy
were probably made in the upper portion—in view of these facts I am ready to
believe that these southern faunas do not represent any horizon of the typical
Guadalupe section above the “dark limestone.” It is unfortunate that we know
so little of the forms which occur in the limestones of the Delaware Mountain
formation in the Guadalupe sections. ‘I neglected them entirely, and the two
collections brought in by Richardson’s party are too meager to be of much
service. The faunas from the southern Delawares seem to show that at least some
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of the Capitan species range lower than is indicated by our data from Guadalupe
Point. These faunas are so- closely allied to that of the ‘“dark limestone’ as to
suggest that the latter belongs with them rather than with the Capitan formation.-
This may not mean the ehmlnduon of the “dark limestone” as'a distinguishable
faunal facies, for it may characterize the upper portion of the Delaware Mountam
formation while the lower portion, also has a facies of its own. : .

Although the Guadalupian series is supposed not to occur in the Dlablo Moun—
tains, this memoir involves a small suite of fossils which are reported to have come
from that range. They were found among the collections of the National Museum,
having been received from E. T. Dumble in 1892. On internal evidence I have
divided this material into two parts. One of these appears to consist of collec-
tions made by Von Streeruwitz and mentioned in his report,* although the different
lots are now intermingled so that nothing can be exactly located. This fauna is
that of the Hueco formation, which Richardson found to be the dominating. if not
the only Carboniferous formation in the Diablo Mountains. :

The remaining portion of the material différs lithologically from the other.
In the main the fauna also is widely different, not only from’ that of the other
dssemblage of forms, but from anything since obtalned in the Diablo Mountains,
or from the Hueco faun& as a whole. It contains some striking types, such as
Leptodus, which are supposed to be characteristic of the Guadalupian, and yet it
is not identical with any of the known Guadalupian faunas. While of too inter-
esting a nature to be omitted from the present report, a twofold uncertainty,
therefore, surrounds this material, sinice a question may be raised not only as to
whether it belongs to the Guadalupian fauna, but as to whether it was obtained
from the Diablo Mountains. As some of the striking forms were not mentioned
by Walcott, who T believe determined the fossils for Von Streeruwitz’s report, it
is possible to suppose that the collection was not made in the Diablo Mountains,
but was sent in at the same time, possibly from the same general region, and
thrown in with the Diablo forms. As to the other point, the Guadalupian fauna
seems to be so extensive, and as yet so imperfectly known, that it is, theoretically at
least,. quite possible for local collections from a distinet area to present an indi-
vidual facies and yet to belong to the same period.

The following species are present in the fauna determined in this way (station
3764), and it will be seen that the facies is considerably different from any of the -
faunas of the Guadalupe section or of the southern Delawares:

Lindstreemia permiana. Enteletes sp. c.
Cladopora tubulata. Derbya nasuta.
‘Thamniscus digitatus. Derbya? crenulata.
Acanthocladia guadalupensis. Meekella attenuata.
Enteletes dumblei. ) Leptodus americanus.

Enteletes angulatus.

Two more.collections are included in this report which show considerable indi-
viduality of facies and yet without much doubt belong to the Guadalupian series.
They were made by R. T. Hill in the vicinity of Marathon, Tex., nearly 150 miles
southeast of the Guadalupes. One of them was obtained in the Glass Mountains,

e Ann. Rept Geol. Survey Texas for 1892, 1893, p. 170.
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17 miles northwest of Marathon (statlon 37 63) From this point I have identified

the following species:-

Fusulina elongata.
Guadalupia zitteliana.
Cystothalamia nodulifera.
Lindstreemia permiana.
Zaphrentis? sp.

‘Amplexus sp.

. Cladopora spinulata.
Domopora? ocellata.
Domopora? hillana.
Fistulipora grandis var. guadalupensis.
Fistulipora sp.

Meekopora sp.

Acanthocladia guadalupensis.
Enteletes globulosus.
Enteletes sp. a.

Enteletes sp. b.

Enteletes sp. d?.
Streptorhynchus pygmeum.
Streptorhynchus? sp. a.
Orthotetes guadalupensis?
Orthotetes distortus.
Orthotetes? sp. a.

Meekella skenoides.
Meekella difficilis.

Productus sp. c.

Productus uuadalupensm var. comancheanus.

Productus meekanus.

Productus subhorridus var. rugatulus.
Strophalosia hystricula.

Richthofenia permiana.

‘Spirifer sp. b.

Squamularia guadalupensis.
Spiriferina billingsi?
Spiriferina hilli.

Composita emarginata var. aflinis?
Composita mexicana.
Hustedia meekana.
Hustedia papillata.
Hustedia bipartita.
Camarophoria venusta.
Notothyris sp.

Leptodus americanus.
Parallelodon multistriatus.
Parallelodon? sp. ’
Pteria squamifera.
Aviculipecten sp. b.
Aviculipecten sp. b var.
Aviculipecten sp. c.
Aviculipecten sublaqueatus.
Astartella nasuta.
Pleurctomaria richardsoni?

The other locahty (statlon 3840), which is described merely as the ‘‘mountains
northwest of Marathon,”” has furnished the following species:

Fusilina clongata.
Platycrinus? sp.
Phyllopora? sp.
Thamniscus sp.

Septopora aff. 8. robusta. .

Rhombopora aff. R. lepldodendr01de=
Rhombopora? sp.

Acanthocladia guadalupensis.
Fistulipora grandis var. guadalupensla
Meekella difficilis.

Productus subhorridus var. rugatulus.
Aulosteges magnicostatus.

Spiriferina welleri?

These two faunas are evidently related to one another and in a general way to
those of the Guadalupe and Delaware mountains. Their resemblance to any of the

facies manifested in those areas is far from being so close that they may be called
identical, but is greater to the fauna of the Delaware Mountain sandstone than to
that of the Capitan liméstone, or even to that of the *“ dark limestone.” Accordingly,
I have provisionally registered these forms as from the Delaware Mountain formation.

Thus different degrees of uncertainty are involved in the faunal relation of
these collections to the Guadalupe section, and in some cases in their geographic posi-
tion as well, and it seems best to refer to this matter here and to omit for the most
part from the account of range and distribution that follows each species the marks
of query really needed to express the modified certainty with which some of the
assignments are made. As a rule where an interrogation point is used it refers to the
identification of the species.
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In view of the different localities and different horizons represented by the sub-
ject-matter of this report the determination of the best method of arranging the illus-
trations of species has been a matter of some concern. Since the ultimate purpose
~ here, as in my other work, is faunal, the use of a zoological arrangement which

- would obscure the original assemblages of formational or regional groups of species
seemed objectionable. On the other hand, when trying to compare several species,
or to consult the illustrations of only one, I have found it highly annoying to be com-
pelled to refer to several plates. S5till, the grouping to the eye of forms associated
in nature seems to me too important to be lightly dispensed with, and the loss of this
instructive arrangement the greater of the two evils. An attempt to ameliorate the.
trouble occasioned by having kindred forms distributed on several plates has been
made in connection with the arrangement of the figures on the plates themselves, so
that they have rather rigidly been placed in serial order. This militates against a
balanced appearance of the plate, which is very agreeable; but in some works, a class
of which those of Gemmellaro may be cited as instances, the illustrations are so artis-
tically distributed that it is almost impossible to find them. After losing much
time over Gemmellaro’s plates and others like them, it has seemed to me that this
is a matter in which utility outweighs beauty as a desideratum. Consequently the.
‘plates in this report will be found arranged according to the stratigraphic and geo-
graphic groups in which the different collections. have been considered above.

Although this method does not misrepresent the natural grouping, it fails to rep-
resent it completely, because I have not sought to figure the common or recurrent.
forms in each set of plates.

Although in one particular the present report adds considerable to the available
knowledge of the Guadalupian fauna, in another its contribution is small, for geo-
graphically the fauna isrestricted, so far as known, to the general region where it was
first discovered. It is quite unlike the faunas of eastern North America and almost.
equally unlike most of those of the West which I have seen. Of the latter a very
few suggest the Guadalupian in some degree, but for one reason or another, because
our material is very scanty or the resemblance remote, it has seemed best to reserve
these instances for future discussion.. This limited distribution of the Guadalapian
need not-indicate an extremely. local development of -a fauna contemporaneous, per-.
haps, with others of a different facies which we already know, but it may be due to
several causes—to our incomplete knowledge, especially of western faunas; to the
" fact that the Guadalupian beds may be represented elsewhere by strata which do not.
contain invertebrate fossils, such as red beds; or to the removal by erosion of a part
of the Guadalupian deposits, which were formerly more extensive. Probably all
three causes contribute to limiting the present knowledge of the Guadalupian terri-
torially.

The difference manifested by the faunas of the Guadalupe Mountains from those
of the rest of North America, though not necessarily, at least in fact involves a resem-
blance to certain Asiatic and European faunas. Rather careful comparisons have
been made with these alien faunas, but although evidently related to some of them
the Guadalupian seems, as 1ndlca,ted fa,rther on, to maintain a highly 1nd1v1dua1,
facies.
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Aside from the species which Shumard had described, most of the Guadalupian
forms appeared to be new. So different are the Guadalupian and Pennsylvanian
faunas that in most cases the species of the one have no related species in the other,
but the Pennsylvanian literaturc has been searched with care for kindred forms,
and where found the usual comparisons have been instituted. It has been found
necessary, however, to import few names of Pennsylvanian species into the Guada-
lupian fauna. Still fewer have been introduced from foreign literature, though I
have been careful to note instances where it seemed that a relationship existed.
But in the latter case particularly, even when the relationship seemed rather close,
the Guadalupian form has generally been given a new name, because the data were
not at hand by which I could reach a conclusion as to their identity or distinction.

Tt is reasonably safe to depend on deseriptions and figures for an identification
of species where the geographic separation is not wide and where the faunal associa-
tion is essentially the same, but, otherwise, characteristic specimens are necessary
for a satisfactory comparison. In the present case all these conditions were conspic-
uously absent. The most nearly related foreign faunas were separated by a terres-
trial quadrant. They prove to have in the main a very different facies, to be related
in one species and different in twenty, and I was practically without foreign material
with which to make comparisons when comparisons ‘were most. desirable.

It has been said not less truly than often that it is easier to combine two species
that have been injudiciously discriminated than to disengage two species that have
been injudiciously combined, and it is also true that loose discriminations and loose
identifications lead to loose correlations. I have felt under obligation to other
workers in this field to leave a species whose relationship I was unable to determine as
unentangled as possible, and to establish the nomenclature on a reasonably inde-
pendent and permanent basis. Consequently, in doubtful cases I have leaned
consciously to the side of species making, nor would I feel deeply ¢oncerned should
it prove on just evidence not now accessible to me that some of my names are
synonyms. '

It has been my intention to go over the literature with some thoroughness in
comparing the Guadalupian with other faunas, but so wide is the field and so rich
the accumulation of literature that it was evidently necessary to contract and elimi-
nate in order ever to bring such an attempt to completion and to make the result at
all commensurate with the cost in time and labor. My object being to obtain the
‘broad and general facts as to faunal and specific relationship, it seemed safe to refer,
so far as possible, to monographic works, omitting the smaller contributions of
which they were the culmination, even though such omission might entail some loss in
minutie. The literature of Asia, Africa, etc., by reason of its still limited quantity
was not unmanageable, and that of North America I had already pretty well in
hand; but the works on European Carboniferous shells, even though my survey was '
restricted to the more important, were so numerous as to be impracticable for my
purpose. The obvious faunal relations and the geologic position of the Guadalu-
pian beds, however, are such that only a part of these reports were significant in
this connection, and. these were found to be a much more manageable quota. Even
after selection of this sort the labor of comparing the Guadalupian fauna was not
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trivial, some of the incidental difficulties aside from those of a quantitative nature
being the various languages in which these investigations were couched, with some
of which T am unacquainted, and the lack of uniformity in classification and nomen-
clature.

In order to avoid the repeated citation of the same authorities hereafter, it
has seemed best to give in brief résumé the most important works used in making
comparisons of the Guadalupian fauna. Were other important works within my
knowledge I would of course have had reference to them, and it is probable that some
which would have furnished valuable data have been overlooked. In commencing this
literary survey I may begin with the admirable work of Waagen on the fauna of the
Productus limestone of the Salt Range of India,® since this fauna is geographically
about as near as any which is related to the Guadalupian, and since Waagen’s
monograph, both in magnitude and thoroughness, is second to none with which T
have had to deal. The earlier and partial accounts by Davidson, De Koninck, and
others being passed over, this work is the only authority which I have employed as
representing the Carboniferous fauna of the Salt Range.

The faunas of the Tlimalaya are much less completely known than those of the Salt
Range, and for them I have had recourse chiefly to Diener’s reports, not neglecting,
however, brief accounts by Davidson and Salter. The latter in 1865" issued a
pamphlet in connection with Blanford, in which a limited fauna is described from
Niti, in the northern part of the Himalayas. In the same work a few forms are cited
from Spiti Pass, a locality which yielded Diener also some material. Davidson pub-
lished in 1866 two short papers, appearing consecutively in the Quarterly Journal,
one dealing with some Brachiopoda from Tibet and the other with representatives
of the same group from Kashmir.c

Faunas from Kashmir and Spiti (see above) were in 1899¢ made the sub-
ject of a memoir by Diener, who discussed the Spiti fauna again in 1903.¢ Another
memoir by the same author treats of the ‘“ Permo-Carboniferous’ fauna of Chitichun
No. 1,2 and to this fauna also he had occasion to return in 1903/ A third memoir
by Diener, published in 1897, deals with the Permian fossils of the Productus shales
of Kumaon and Gurhwal;¢ and, lastly, that put out in 1903 contains, in addition to
a discussion of the Spiti and Chitichun faunas, accounts of some Permian fossils from
the neighborhood of Malla Sangcha, from the Productus shales of the Lissar Valley
(Johar), and from the Permian Productus shales of Byans.? The same author has
given us an account of a geologic expedition in the central Himalaya,? accompanied
by lists. of fossils; but this work did not seem especially to concern the present.inves-
tigation. A

s

¢ Waagen, W., Salt Range fossils: Mem. Geol. Survey India, Pal. Indiea, ser. 13, vol. 1, 1887. :

b Salter, J. W., and Blanford, FL. F., Paleontology of Niti, in the northern Himalaya, etc., Calcutta, March, 1865.. .
¢ Davidson, T., Jour. Geol. Soc. London, vol. 22, 1866, pp. 35 et seq.

d Diener, C., Himalayan fossils- Mem. Geol. Survey India, Pal. Indica, ser. 15, vol. 1, pt. 2, 1899,

eTdem, vol. 1, pt. 5, 1903, p. 133. .

fIdem, vol. 1, pt. 5, 1?03, p.3.

¢ Idem, vol. 1, pt. 4, 1897.

kIdem, vol. 1, pt. 5, 1903, pp. 62, 100, 114, respectively.

i Denkschr. math.-naturwiss. Klasse, K. Akad. Wiss., Wien, vol. 62, reprint, 1895. .
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The explorations of Kraffte and of Obrutschew? in Bokhara have furnished
information of slight moment so far as the present investigation is concerned.
_Their reports contain lists of a few Carboniferous species in no way-indicating any
special relationship to the Guadalupian fauna.

Carboniferous faunas occur also in Turkestan, but the only literature which
relates to them is a report by Romanowsky published in 1880.c Romanowsky
seems to have had a number of rather meager faunas, representing possibly several
geologic periods. None of them shows much relationship with the Guadalupian,
but I have included them pretty consistently in my comparisons.

Suess and Frech? give a few rather restricted lists of Carboniferous species
occurring in central Asia and Pamir, but although a few forms are figured there is
little available for comparisons with the present fauna, and nothing to indicate that
" a comparison would prove very profitable.

Our knowledge of the Chinese Carboniferous is regrettably scanty. First in time
and first probably in celebrity are the accounts by Kayser and Schwager in the
paleontological volume of Richthofen’s China.c The only Carboniferous fauna, to
use the term strictly, which is here described, however, is that from Lo Ping.
Fliegel somewhat revised the Lo Ping fauna in 1901/ in connection with another
work, to be mentioned later. Of equal importance are the accounts by Loczy,
Lérenthey, and Frech on the Carboniferous faunas collected during the journey of
Count Béla Széchenyi in eastern Asia.? These faunas also are for the most part
rather meager, and like that from Lo Ping the most extensive one has recently
been reviewed by Fliegel.” Another expedition into eastern Asia—that made by
Fitterer and Holderer—appears to have obtained collections of Carboniferous mate-
rial. T infer that a report on this material is in preparation, or has been completed,
but I have been unable to obtain a copy of it, if it has appeared in print. The only
account that has come to hand consists in a small brochure by Schellwien, entitled
“The Trias, Permian, and Carboniferous in China.”? It contains very little which
is concerned in the present investigation. The recent Carnegie -expedition into
China obtained a small amount of Carboniferous material, a brief report on which
is now in process of publication. These faunas, however, are so fragmentary and
so unlike those of the Guadalupe Mountains that it did not seem necessary to include
them in the comparisons which I have undertaken. Douvillé on two occasions/ has
given short lists of Carboniferous fossils from China, but in neither case does the
fauna appear to be closely related to that of the Guadalupe Mountains. The only
other information regarding the Carboniferous faunas of China which I have come

a Krafft, A. von, Denkschr. math.-naturhist. Klasse, K. Akad. Wiss., Wien, vol. 70, 1901, pp. 49 et seq.

b Obrutschew, V., Materialicn zur Geologie von Russland: K. min. Gesell., vol. 13, 1889, pp. 167 et seq In Russxan, no
faunal lists.

¢ Romanowsky, G., Matenahen zur Geologic von Turkestan, pt. 1, St. Petersburg, 1880,

dSuess, E., and Frech F., Denkschr. K. Akad. Wiss., Wien, vol. 61, 1894, pp. 431 et seq.

e¢Kayser, E., and Schwager, C., in Richthofen, F. von, China, vol. 4, Berhn, 1883,

f Fliegel, G., Palwontographlca, vol. 48, 1901, p. 125.

#Loczy, L., Lorenthey, E., and Frech, F., Wissenschaftliche Ergebmsse der Rcise des Grafen Béla Széchenyl in Ost-
asien, Wien, vol. 3, 1899.

& Fliegel, G., Palontographica, vol. 48, 1901, p. 134,

i Schellwien, E., Sonderabdruck aus den Schrnften der Phys, 8kon. Gesell. zu Konigsberg i. Pr., 1902.

i Douvills, H., mJourdy, E., Bull. Soc. géol. France, 1886, p. 448; and (independently) Comptes—rendus Acad. sci Pans,
vol. 130, 1900, p. 502.
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upon consists of some notes and lists by ‘Freche based on material collected by
Richthofen but not included in Kayser’s report. As the species are neither
described nor figured, it did not seem practicable to compare the Guadalupian
fauna with those which they constitute. Our knowledge of the Carboniferous
faunas of China as conveyed in these reports appears to be highly fragmentary and
scattered, much more so than that of the Himalayan faunas, which in turn is much
less complete than that of the faunas of the Salt Range.

Regarding the Carboniferous faunas of the northern part of eastern Asia, the
literature contains almost nothing. The only data which I have been able to dis-
cover are in a short notice by Tschernyschew? of a small collection from the
vicinity of Vladivostok. '

Carboniferous rocks occur in Korea, but little is known of their faunas. Yabes
has recently identified species of Fusulina, Stacheia, Bigenerina, and Lagena from the -
vicinity of Phyongyang. Gottsche, Credner, and Y¥liegel are also said to have
reported the occurrence of Carboniferous fossils in this state (fide Yabe).

Carboniferous rocks appear to have but a limited distribution in Japan, and
their. faunas are largely restricted to the Foraminifera. Schwager’s account of this
group in Richthofen’s China has already been referred to, and Yabe ¢ also has devoted
especial attention to them. The other groups of fossils are not well represented in
“these beds and have apparently not been carefully studied. Gottsche lists a few
species from Akasaki, and similar brief lists are to be found in two works by Harada.¢
Aside' from the Foraminifera too little is known of the Japanese Carboniferous
fauna to warrant a comparison with the Guadalupian. A noteworthy entry in the
Japanese lists is the genus Leptodus (Lyttonia), which is a striking member of the
Guadalupian as well. The Foraminifera of the two faunas, however, appear to
present, very different facies.

The Carboniferous is known to occur in French Indo-China, with Lonsdaleia and
Schwagerina; and from Tenasserim, in Burma, Noetling/ has cited a list of eleven
species combining a relationship to the Carboniferous faunas of India on the one
hand and of Sumatra on the other, but none at all, or one only, showing even a
remote kinship to that of the Guadalupe Mountains.

Rather more complete than anything which we have about eastern Asia is our
knowledge concerning the Carboniferous of the Indian Archipelago. The earliest.
account was that written by Beyrich, published in 18659 on a rather extensive
suite of fossils from Timor. A few additions were made to this fauna by Martin in
1881,* and in 1892 it underwent revision by Rothpletz? from new collections, the
species in many cases being redescribed and refigured. In 1880 Roemer? described
& Kohlenkalk fauna from the west coast of Sumatra, which was revised by Fliegel in

a Frech, F., Neues Jahrbuch, 1893, vol. 2, pp. 47 et seq.

b Tschernyschew, Th., Bull. Com. géol., St. Petersburg, vol. 7, No. 22, 1889, p. 353.

c¢Yabe, Y., Jour. Coll. Sci., Imp. Univ. Tokyo, vol. 21, art. 5, 1906, pp. 28 et seq.

dIdem, po. 10 et seq., and other works in Japanese.

¢ Harada, 'I'., Dic japanischen Inseln, Berlin, K. jap. géol. Reichsanstalt, 1890, pp. 63 ¢t seq.; Outlines of the geology of
Japan, Imp. Geol. Survey Japan, Tokyo, 1902, pp. 34 et seq. Several works in Japanese also probably refer to the Carbon-
iferous faunas.

f Noetling, F., Records Geol. Survey India, vol. 26, 1893.

¢ Beyrich, T., Abhandl. K. Akad. Wiss. Berlin, 1864, vol. 1, 1865, pp. 61 et seq.

h Martin, K., Sammlungen Geol. Reichs-Museums in Leiden, ser. 1, vol. 1, 1881, pp. 1 et seq.

i Rothpletz, A., Paleontographica, vol. 39, 1892, pp. 57 et seq.

j Roemer, F., Palzontographies, vol. 27, 1&}80, pp. 4 ¢t seq.
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1901.2 In making comparisons of the Sumatran fauna, Fliegel also revised those of
Lo Ping and Tengtjancsing, as mentioned above. In 1904 W, Volz® published
a rather extensive account of the geology of Sumatra, with lists of species and
descriptions of a few Foraminifera and corals. Both groups present a non-Guada--
lupian facies.

The Carboniferous faunas of the Austraha,n region have been the subject of sev- -
-eral important memoirs and a number of shorter papers. Among the latter may
be mentioned a report by Etheridge, senior,® on some Queensland fossils, one by Eth-
eridge, junior,? on some fossils from the Bowen River coal field, and one by Frech¢
-on marine Dyassic Brachiopoda. There is also of course Dana’s classic account of
some Carboniferous faunas from-New South Wales obtained by the Wilkes exploring
expedition,” but for data relating to these faunas I have relied chiefly on two sum-
mary works. One of these is De Koninck’s memoir, entitled “ Recherches sur les
fossiles paléozoiques de la Nouvelle-Galles du Sud,” conveniently translated into
English and republished by the Geological Survey of New South Wales.¢ The other
is the account of the geology and paleontology of Queensland and New Guinea by
Jack and Etheridge.* Although other reports on the same faunas have appeared
from the pens of Sowerby, Lonsdale, McCoy, Morris, D’Orbigny, and others, I have
felt that they could justly be superseded by the two monographs mentioned, espe-
cially since the Australian faunas appear in no essentlal way related to those of the
‘Guadalupe Mountains.

From Persia Moller? cites some small suites of Carboniferous fossils, chiefly
Foraminifera, with such brachiopods of Productus semireticulatus and Orthotetes
cremistria.  So far as one can tell from the very inadequate data, this region contains
no fauna comparable to the Guadalupian. Schellwien also has published an account
of some Carboniferous fossils from the Egypi-Arabian desert./ The fauna is very
limited and manifests scant relationship to the Guadalupian.

A very interesting memoir appeared in 1878 from the pen of Abich,* consisting
of a description of a late Carboniferous fauna from Djoulfa, in Armenia, which was
again discussed and revised in 1900 by Arthaber and Frech.! The same year
Enderle described a Carboniferous fauna from Balia Maaden, in Asia Minor.™

The Carboniferous is known to occur on the island of Chios, but only a few
.species have been cited by Stache® and Teller.2

e Fliegel, G., Palzontographica, vol. 48, 1901, pp. 91 et seq.

bVolz, W., Zur Geologie von Sumatra: Geol. und pal. Abhandl. Jena, 1904 pp. 1-112,

cEthendge, ., 8I., Quart. Jour. Geol. Soc. London, vol. 28, 1872, pp. 317 et seq.

d Etheridge, R., jr., Proc. Royal Phys. Soc. Edinburgh 1878-80, 1880, p. 263.

¢ Frech, F., Zeitschr. Deutsch. géol. Gesell., vol. 50, pp. 176 et seq. :

/Dana, J. D., Geology: U. 8. Expl. Exped. 1838-1842, under command Charles Wilkes, U. 8 .N., vol. 10, Philadelphia,
1849, pp. 681-730. ’

g De Koninek, L. J., Mem. Geol. Survey New South Wales, Paleontology, No. 6, 1898.

rJack, R. L., and hthendge R., Geology and palxontology of Quecensland and New Gumcu Brisbane and London, 1892.

i Moller, V., Jahrb. K.-k. geol. Reichsanstalt, vol. 30, 1880, p. 573.

i Schellwien, E., Zeitschr. Deutsch. geol. Gesell., vol. 46, 1894, pp. 68 et seq.

k Abich, H., Geologlsche Forschungen in den Kaukasischen Lindner, pts. 1 and 3 (pls. 1-5), Wien, 1878. Part 3, which
was not accesmble to me till 1907, contains, of matter germane to thls report, only the'five plates without any descriptions
whatever.

1 Arthaber, G., and Frech, F., Ueber das Paldozoicum in Hocharmenien und Persien: Beitriige zur Pal. und Geol. Gster-
reich-Ungarns, ete., Wien und Leipzig, 1900, vol. 12, heft 3, pp. 209 et seq.

' m Enderle, J., Ueber cine anthracolithische Fauna von Balia Maaden in Kleinasien: Beitrige zur Pal. und Geol. Oster- -
. reich-Ungarns, ete., vol. 13, heft 2, pp. 49 et seq.
n Stache, G., Verhandl. K.-k. geol. Reichsanstalt, Wien, 1876, p. 371.
o Teller, F., Denkschr. math.-naturhist. Klasse K. Akad. Wiss., Wien, vol. 40, p. 344.
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The Russian section is of especial interest to the description and correlation
of the Guadalupian fauna, because it contains the typical Permian. I did not,
however, feel at liberty to neglect entirely the lower portion of the section, though
paying especial attention to its upper members. The Productus giganteus zone,
however, was regarded as being practically beyond my purview.

An extensive literature has grown up about the Russian geologic and faunal
sequence, only part of which I could hope to include with profit in the comparisons
undertaken here. Some papers were intentionally passed over in favor of others of
a more comprehensive scope, my object, as elsewhere, being to make a general
survey rather than an exhaustive one, but some works which would have served my.
purpose well have doubtless been unintentionally omitted. The papers which I
have consulted on this subject group themselves in three categories—(1) those.
which describe the rocks and faunas of a single geographic or political province;
(2) monographs of certain faunas or parts of faunas, and (3) monographs of certain
~groups of fossils. As belonging to the latter category I have used of course Méller's
monograph on the Russian Foraminifera,® Stuckenberg’s account of the corals and
Bryozoa of the Carboniferous limestone of upper middle Russia,’ Tschernyschew’s
memoir on the Gschelian Brachiopoda of the Urals and Timan,® Amalizky’s account.
of the Anthracosias of the Perm-formation of Russia,? Karpinsky’s monograph on
the Ammonites of the Artinskstufe,® Jakowlew’s account of the Cephalopoda and
Gasteropoda of several upper Paleozoic terranes of Russia/ and Tzwetaev’s discus-
sions.of the cephalopods of the Russian Carboniferous limestone.s

In the way of monographs of certain stratigraphic zones use was made espe-
cially of Trautschold’s monograph of the Moskovian,® also in the Gschelian of
Tschernyschew’s brachiopod monograph and in the Artinsk of Karpinsky's Ammon-
ite monograph, reference to both of which has already been made. There is also
Krotow’s geologic and paleontologic monograph of the sandstone of the Artinsk,:
a work chiefly in Russian, with but few of the numerousspecies figured, or discussed
or described in German. The Permian fauna was viewed chiefly through the pages of
Tschernyschew,’ Netschajew,* and Golowkinsky,? including of course Amalizky’s
discussion of the Permian Anthracosias.

Amalizky has also given an account in Russian of the Permlan of the Volga
and Oka basins,” but the species are merely listed and the work, for my purpose,
has been of little service.

The general discussions which were actually employed might have been largely
1ncreased in number without probably increasing the available data in anythmg

. aMbller, V., , Mém. Acad. imp. sci., St. Petersburg, 7th ser., vol. 25, No. 9, 1878; vol 27, No. 5, 1879.
bStuckenberg, A., Mém. Com. géol., St. Petersburg, vol. 5, No. 4, 1888,
¢ Tschernyschew, Th,, Mém. Com. géol., St. Petersburg, vol. 16, No. 2, 1902,
4 Amalizky, W. Palaeontographlcn vol. 39, 1892, pp. 125 et seq.; also printed in Russian the same year.
¢ Karpinsky, A., Mém. Acad. imp. sci., St. Petershurg, 7th ser., vol. 37, No. 2, 1889.
1 Jakowlew, N, Mem Com. géol., St. Petersburg, vol. 15, No. 3, 1899.
g Tzwetaev, M., Mém. Com. géol., St. Petersburg, vol. 5, No. 3, 1888.
k Trautschold, H., Die Kalkbriiche von Mjatschkowa, Moscow, 1874-1879.
i Krotow, P. I., Kazan Obshchestvo Estestvo-Ispytatelei, Trudy, vol. 13, 1885,
stchemyschew, Th., Verhandl. Russ. k. mineral. Gesell. St. Petersburg, 2d ser., vol. 20, No 9, 1885, p. 265
k Netschajew, A., Ka.zan Obshchestvo Estestvo-Ispytatelei, Trudy, vol. 27, 1894,
'lGolowkmsky,N A., Verhandl. Russ. k. mineral. Gesell. St. Petersburg, vol. 1, 1869, p. 273.
m Amalizky, W. Deposn:s of the Permian system in the basin of the Volga and Oka, St. Petersburg, JSS?
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like a corresponding degree. Foremost among the works used should probably
be mentioned Murchison, De Verneuil, and Keyserling’s account of the geology of
Russia and . the Ural Mountains,® which is now valuable chiefly, at least in the
matter of Paleozoic paleontology, for its excellent figures. Keyserling’s “Reise in
das Petschora-Land”’® must not be overlooked, though I recurred to it but seldom.
Stuckenberg’s partially illustrated account of the Gschelian and Artinskian faunas
(of sheet 127 of the Russian Survey)¢ added valuable data to those which I was
able to gather in relation to these faunas from other sources. - Krotow gives a brief
illustrated account of the Carboniferous faunas of the western slopes of the Urals.?
Tschernyschew lists some other Carboniferous faunas and summarizes the Artinsk- -
ian brachiopods -in connection with his geologic report on sheet 139 (western
slope of the central Urals).¢ The same author gives extensive lists of the Gschelian
fauna in connection with his brachiopod monograph. Lists are also given by
Nikitin in his paper “Artesian wells in the. vicinity of Moscow,”’ as well as a
description of a rather small fauna of Gschelian age. Sibirzew has likewise given
rather extensive. lists of - Moskovian, Gschelian, Artinskian, and-Permian faunas ¢
to which I have had occasional recourse, but as a rule it-has not seemed practicable
to use bare faunal lists; since, ‘aside from- such-question-as might legitimately sur-
round identifications without the vouching afforded by descriptions and figures,
rises the task, discouraging enough for one not toe familiar with the literature and
synonymy of Russian species, of pursuing the identified species to-their sources.

- So distantly related to the Guadalupian are most of the Carboniferous faunas
of continental Furope and the British Isles, and so extensive is the literature which
relates to them, that T have not felt called on to convoke most of it to my com-
parisons. An’exception has been made, for reasons previously stated, in the case
of the Russian section. Faunas very important to the present investigation have
been described; however, from the province of Palermo, in Sicily, from the Carnic
Alps, and from the Permian of Germany and England. I have also undertaken
to include in my comparisons some of the scantily known Arctic faunas.

Gemmellaro has described in parts an extensive and interesting fauna from
Palermo, but the several numbers of his work are to be had with difficulty, if my
experience is a criterion. Many bibliographic references to them appear to be
misleading, indicating that they were private publications. Some "parts may have
appeared independently, but such as I have been able to obtain have been pub-
lished either by the Palermo Scientific Society or the Royal Academy of Sciences
of Naples. Whether he obtained and described the lower invertebrate classes I
have been unable to discover; all the parts seen by me relate to the Brachiopoda,
the Mollusca, and the Crustacea. '

The brachiopods, so far as the volumes which I have seen are concerned, are
not completely described. In 1897" he gave an account of two genera (Scacchi-

@ Murchison, R. 1., De Verneuil, E., and Keyserling, A. von, Paléontologie, I.ondon and Paris, vol. 2, pt. 3, 1845.

b Keyserling, A. von, Wissenschaftliche Beobachtungen auf einer Reise in das Petschora-Land, St. Petersburg, 1846.
¢ Stuckenberg, A., Mém. Com. géol., St. Petersburg, vol. 16, No. 1, 1898, pp. 193 et seq.

d Krotow, P. 1., Mém. Com. géol., St. Petersburg, vol. 6, 1888, pp. 468 ot seq.

e Tschernyschew, Th., Mém. Com. géol., St. Petersburg, vol. 3, No. 2, 1886, pp. 338, et seq.

-f Nikitin, 8., Mém. Com. géol., St. Petersburg, vol. 5, No. 5, 1890.

¢ Sibirzew, N., Mém. Com. géol, St. Petershurg, vol. 15, No. 2, 1896, pp. 233 et seq.

» Gemmellaro, G. G., Giorn. Soc. sci. nat. ed econ. di Palermo, vol. 21, 1897, pp. 113 et seq.
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nella and Megarhynchus) from the Fusulina limestone of Palermo, besides men-
tioning & number of other associated generic types. In 1899¢ he described a large
number of species found in the Sicilian fauna, but evidently only a-part of the
brachiopod representation. Streptorhynchus, Derbya, Strophalosia, Aulosteges, Mar-
ginella, Richthofenia, and Lyttonia, mentioned in the preliminary notice, are omitted,
and if he has elsewhere published descriptions of the species helonging to these
- genera I have been unable to find them. The pelecypods were described in 1897
in the same volume which contained the preliminary notice of the Brachiopoda.
Part but not perhaps all of the Gasteropoda were described in 1890, the same volume
containing also the description of the nautiloid division of the Cephalopoda and a
considerable appendix to- the Ammonoidea.© The main portion of the Ammon-
oldea was described in 1888.¢ The descriptions of the Crustacea were published
in another series in 1890.¢ In addition to being incomplete Gemmellaro’s descrip-
tion of the Sicilian fauna is annoyingly faulty in.another particular. Most, or
probably all, of the copies lack plates referred to in the text. Sea%g_ml instances of
this sort occur, and too frequentlv the citations of figures on the plates have to be
corrected. ,5&»
Somewhat similarly incomplete have been the date which T haye been able to
gather relatlng to the fauna of the Carnic Alps. The earlier Carboniferous faunas of
the region are out of relation with the Guadalupian, and consequently I have
neglected De Koninck’s monograph on Carboniferous fossils from Bléiberg, in Carin-
thia/ The Brachiopoda of the younger faunas were described by Schellwien first in
1892, in a paper entitled ¢ “The fauna of the Carnic Fusulina limestone,” ¢ and later,
in 1900, in an article upon the fauna of the Trogkofelschichten.®? He described the
Foraminifera in 1897 ¢ and apparently projected a discussion of the other groups, but
I have been unable to find any evidence that he carried the purpose into execution.
Several invertebrate faunas from the Carnie Alps not closely related to the Guada-
lupian have recently been describéd by Gortani,/ and he cites other works on
the same subject by himself, Angelis d’Ossat, and others. For some reason many of
these citations appear to beincorrect. As aninstance, for a work by himself in which
Fusulina "alpina var. communis is cited with synonymy, Gortani refers* to I,
Paleontogr. Italica, X, 1904.”” My copy of that work contains no paper by Gor-
tani and no paper dealing with the Carboniferous of the Carnic Alps. The same is
true of the volumes for the four or five years adjacent. I have, however, found a
work by Angelis d’Ossat on the corals and Bryozoa of the Carmc Alps,l but the
species, though described, are not figured.

e Gemmellaro, G. G., Giorn. Soc sci. nat. ed econ. di Palermo, vol. 22, 1899, pp 95 et seq.

b Idem, vol. 21, 1897, pp. 9 et seq.

¢ Idem, vol. 20, 1890, pp. 53 et seq., pp. 37 et seq., and pp. 9 et seq., respectively.

d Idem, vol. 19, 1888, pp. 1 et seq.

¢ Gemmellaro, G. G., Reale accad: sci. fisiche ¢ mathematiche, Napoli (reprint?), 1890,

/ De Koninek, L. J., Recherches surles animaux fossils, pt. 2, Brussels 1873.

¢ Schellwien, E. Palmontographma, vol. 39, 1892, pp. 1 et seq.

% Abhandl. K.-k. geol. Reichsanstalt, vol. 16, heft 1, 1900,

i Palaeontographica, vol. 44, 1897, pp. 237 et seq.

i Regny, P. Vinassy de, and Gortani, M., Fossili Carboniferi del M. Pizzul e del Pumo di Lanza nelle Alpi Carniche, Rome,
1905; Rivista italiana di paleontologm, anno ix, fase 1, 2, Bologna, 1903 (?); Atti Reale accad. Lincei, ser. 5, vol. 11, 1902
. 316.

¥ Fossili Carboniferi del M. szzul edel Piano di Lanza nelle Alpi Carnlche, 1905, p. 529.

I Angelis d’Ossat, G.de, Classe sci. fisiche, mathematiche e naturali, Atti Reale accad. Lincei, Mem., ser. 5, vol. 2, 1898, pp.
242 et seq.
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I must not fail in this connection to speak of the fauna of the Bellerophon lime-
stone. This interesting fauna from southcastern Tyrol, which has been described by
~ Mojsissovics, Stache, and Giimbel,” shows almost no resemblance to the Guadalupian.
Its facies is in fact so unusual for the Carboniferous that Gimbel held its geologic age
to be lower Trias, while Stache was led to believe that it was upper Permian. The
stratigraphic occurrence seems to indicate a horizon close to the top of the Paleozoic,
if not even beyond the division plane which separates that terrane from the Mes0z01c.
Very recently Schellwien and Kossmat? have reported a fauna from the Bellerophon
limestone which establishes its age as Paleozoic, and by indicating a correlation with
the Salt Range Carboniferous fauna of India tends to prove that the latter is Permian.
throughout, 1nstead of largely Artinskian, as claimed by Tschernyschew. - In the
preliminary statement of Schellwien and Kossmat only a few, the most significant
types, are mentioned, such as Richthofenia aff. lawrenciana, Productus indicus, P.
abichi, Marginifera ovalis, and Lonsdaleiq indica, and they suggest a somewhat closer
resemblance to the Guadalupian than would have been inferred from the earlier
known fauna.

For the Permian faunas of Germany and England I have contented myself with
consulting the well-known works of Geinitz ¢ and King.?

The first account of the Carboniferous faunas of Spitzbergen appears to have been.
given by De Koninck in 1850,¢ but he had only a few species. In 1874 Toula pub-
lished an account of some Carboniferous fossils from the south point of Spitzbergen,/
followed in 1875 by another on some Kohlenkalk and Zechstein fossils from the
Hornsund,? on the western coast of Spitzbergen, and by a déscription of Permo-
Carbomferous fossils from the western coast of Spitzbergen (Axel Island) and the
cape between the two arms of North Fjord.? More recently (1887) Lundgren ¢ pub-
lished an account of some Permian fossils from Spitzbergen, and Goées? describes a
species of Fusulina from the same island. Of the Carboniferous of Nova Zembla
Toula’s work dealing with a Carboniferous limestone fauna from the Barents Islands®
is the only one which I have found. Andersson?has listed some Carboniferous species
from Biren Island, which is not the same as the foregoing in spite of the similarity of
name and location. v

Other works on Arctic faunas have been considered to some extent, as, for
instance, one by Haughton,” another by Etheridge,” a third by Salter,” etc., but as a

a Frech states (Lethea Geognostica, p. 551) that the nautiloids were described by Mojsissovics, the Ostracoda and Fora-
minifera by Giimbel, the ammonoids by Diener, and the Mollusca by Stache. T have been unable to locate the papers by
Giimbel and Mojsissovics, but Stache describes the nautiloids and gasteropods in the Jahrb. K.-k. geol. Reichsanstalt, vol.
27, 1877, pp. 271-318, and the pelecypods and brachiopods in the same series, vol. 28, 1878, pp. 93-168. Diener’s account of the
ammonoids appears in the Sitzungsber. math.-naturhist. Classe, K. Akad. Wiss., Wien, vol. 106, pt. 1, pp. 61-76. .

b Schellwien, E., and Kossmat, F., Zeitschr. Deutsch. geol. Gesell., vol. 57, heft 4, 1905, pp. 357-359.

¢ Geinitz, H. B., Animalischen Ueberreste der Dyas, Leipzig, 1860.

dKing, W., Monograph of the Permian fossils of England, Paleeontographical Society, 1850.

e De Koninck, L. J., Bull. Acad. roy. sci. Belgique, vol. 16, pt. 2, 1850, p. 632

f Touls, F., Sitzungsber. math.-naturwiss. Klasse, K. Akad. Wiss., Wien, vol. 68, 1574, pp 267 et seq.

g Idem, vol. 70, pt. 1, 1875, pp. 133 et seq.

k Neues Jahrbuch, 1875, pp. 225 et seq.

i Lundgren, B., Bihangtill Kongl. svensk. Vet.-Akad. Handl., vol. 13, afd. 4, No. 1, 1887, pp. 1 et seq.

7 Gdes, A. T. von, Ocfvers. Vet. Akad., Férhandl, for 1883, No. 8,1884, pp. 29 et seq.-

k Toula, F., Sitzungsher. math.-naturwiss. Klasse, K. Akad. Wiss., Wien, vol. 71, pt. 1, 1875, pp. 527 et seq.

I Andersson, J. G., Bull. Geol. Inst. Upsala, vol. 4, pt. 2, No. 8, 1900, p. 243.

m Haughton, 8., Jour. Royal Dublin Soe., 1857, pp. 183, 239-250.

n Etheridge, R., Quart. Jour. Geol. Soc. London, vol. 34, 1878, pp. 568 et seq.

o 8alter, J. W., in Belcher, E.. Last of the Arctic voyages, vol. 2, 1855, pp. 337 et seq.
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rule the known faunas are too poor and fragmentary to yield anything of interest in
connection with the Guadalupian, besides being, so far as can be determined, only
remotely related. i
Stache? recorded several Carbomferous faunas in the West Sahara, to which,
though they show no close relationship with the Guadalupian, I have assigned a place
in my comparisons.
Relatively little is known of the Carboniferous of South and Central America.
_ The earliest and perhaps on the whole the most widely known account is that by
D’Orbigny,* in which he described several Carboniferous faunal occurrences,
chiefly in Bolivia. Salter¢ a score of years later listed and partially figured a
small suite of fossils from Lake Titicaca, in Bolivia, and Toula? not long there-
after described a small Carboniferous fauna from the vicinity of Cochabamba;
in the same country. The only record of the occurrence of Carboniferous in
 Peru which I have come upon was made by Gabb,* and includes only four or five
species. On the Brazilian Carboniferous faunas’ we have primarily Derby’s
admirable memoir/ in which, however, only the Brachiopoda are discussed. A
recent publication by Katzer9 gives a résumé of the Brazilian faunas -as a whole.
They appear to bear a remarkably close relation to those of the typical Pennsylvanian
and consequently are widely different from the Guadalupian. Although there are
a few types which are unknown in the Pennsylvanian, such as some of the species
‘described by Derby, a large number appear to be the same in both faunas. Katzor's
figures are in part copies from Derby, in part copies from Meek, Geinitz, and others,
and in part original drawings from Brazilian specimens. Of the latter some appear
to be new species, figured but not described.

Carboniferous strata occur also in. Guatemala, where they were reported by
Sapper.?  This author lists a small number of species from each of four provinges,
but the faunas appear not to be clpsely related to those of the Guadalupe Mountains.
With this my South American citations come to a close.

" To canvass the extensive literature dealing with the Carbomferous of North
America would be impracticable at this place, nor is it called for. My comparisons,
in truth, have been made less specific in the case of the North American faunas than
in some others, partly because the faunas are so extensive and the literature so
scattered that to do otherwise would be a serious task, partly because, being fairly
familiar with the literature and the faunas, I could select what seemed most appro-
priate; and partly because the Guadalupian fauna differs so widely from either the
Pennsylvanian or the “Permian” of the eastern section that no more than general
comparisons seem to be for the most part necessary. Such comparisons as I have
made, however, have been with the faunas of the Mississippi and Ohio valleys, the
Appalachian region, and central Texas. The faunas of the West.are for the most

a Stache, G., Denkschr. math.-naturwiss. Klasse, K. Akad. Wiss., Wien, vol. 46, 1883, pp. 369 et seq.

b D’ Orbigny, A., Voyage dans I’ Amérique méridionale, vol. 3, pt. 4, 1842.

c8alter, J. W., Quart. Jour. Geol. Soc. London, vol. 17, 1861, p. 64.

d Toula, F., Sitzungsher. math.-naturwiss. Klasse, K. Akad. Wiss., Wien, vol. 59, pt..1,"1869, pp. 433 et seq.
eGabb, W, M., Jour. Acad. Nat. Sci. Philadelphia, 2d ser., vol. 8, 1874~ 1881 p. 302.

f Derby, O. A., Bull. Cornelf Univ., Science, vol. 1, No. 2, 1874

g9 Katzer, F., Grundziige der Geologie des unteren Amazonas Gebietes, 1903.

a Sapper, C., Petermann’s Mittheilungen, Frginzungshette, No. 113, 1804.
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‘part so imperfectly known and correlated and so different from the Guadalupian
that I have systematically left them out of consideration.

In general comparisons of the Guadalupian with- the upper Carboniferous
faunas of central and eastern North America I have referred back to Weller’s useful
hibliography.? Such additions as have been made since that work appeared do
‘not materially alter the combined data of previous publications. In describing
the Guadalupian species, however, I have intended to keep in view all the more
recent. literature.

The works cited in the foregoing résumé are of course only a part of those
actually consulted in the course of my study of the Guadalupian fauna, but they
are the ones which were used most frequently and which seemed most. 1mp0rtant
to consider in connection with it.

In all these faunas there is none, I regret to say, with which the Guadalupian
can really be considered closely allied. The nearest are probably those of the Salt
Range and Himalaya, in India, and of the Fusulina limestone of Palermo, in Sicily;
but in this judgment, in the case of the Indian faunas especially, T may have been
too strongly influenced by the occurrence of those two singular brachiopod types
Richthofenia and Leptodus. The fact is perhaps without especial significance,
_but it may be noted that the occurrences of this faunal facies, or at least the occur-
rences of these genera, in the three instances mentioned, occupy closely correspond-
ing positions with regard to the earth’s equator, and may indicate a zonal develop-
ment in the late Carboniferous. 4 ‘

The resemblances shown by the Guadalupian fauna to even the most similar
of those brought into comparison are sporadic and almost immediately offset by
differences as great. In number and importance the differences outweigh the
resemblances. My comparisons accordingly indicate that the Guadalupian has
a very individual facies among known fanuas, though it is probably related to several
of them. Such differences would perhaps be expected from their widely separated
geographic positions and doubtless from the greater freedom of migration as well
as the greater susceptibility to environmental conditions possessed by some types.
Tt is somewhat surprising, however, to find the Guadalupian- fauna so completely
different from anything known in the Mississippi Valley, ¥vhose geographic position
is relatively so close. The differences are so great and so pervading that I shall not
attempt to name them in detail, for they must be patent to the most superficial
investigation. The posmon ma,mtalned in 1905° seems fully justified—that if the
Guadalupian fauna is Permian then the Kansas ‘‘Permian” is not, for they differ
too greatly for both to belong in the same epoch, or, if it should prove they were
in part contemporaneous, for the same name to be applied to them. - At present
I believe that the Guadalupian, defined below by its oldest known fauna, is younger .

. than the Kansas “Permian’’ and that it belongs to a different epoch.

Tts correlation with the Russian section is, unfortunately, ambiguous. In
spots it resembles the Gschelian, the Artinskian, and the Permian. As T pointed
out in the paper just cited, the resemblances between the underlying Hueco forma-

a Wel!er S., Bibliographic index of North American Carhoniferous invertebrates: Bull. U. 8. Geol. Survey No. 153, 1898.
b Proc. Wavhmgtou Aead. Sei., vol. 22, 1906, pp. 29-25.
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tion and the Gschelian are so-much more important and complete as to exclude
from the probabilities a correlation of any part of the Guadalupian with any part.
of the Gschelian. The abundance and character of the ammonoid development in
the lower and middle portions of the Guadalupian contain some suggestion of the
Artinsk fauna, and the abundance and character of Streptorhynchus, Strophalosia,
" or Aulosteges in the middle and upper Guadalupian suggest the Permian of Russia.
and Germany, so that probably the best correlation is that of the Guadalupian on
one hand with the Artinsk and Permian on the other; but, intrinsically, the Russian
and American faunas appear to me to have but little in common.

-At this point T may well mention a recent paper by Prof. Charles Schuchert
dealing with the same general topics. It came into my hands after the present.
work had been completed and transmitted for publication, and on this acecount it is
-not, perhaps receiving such ample consideration as it deserves. I have not been
compelled, however, to alter my views on account of this addition to the literature,
“because I find them in close accord with those expressed by Schuchert, whose paper
to a certain extent anticipates the enunciation of the opinions here set forth.

I would gladly evade, if T could do so, a discussion at this time of the relation--
ship of the Guadalupian with other faunas, both at home and abroad, for such a.
discussion must necessarily involve the question of the so-called Permian of Kansas;
and it seems to me that one can venture to express few positive opinions on this.
subject. The short paper published in 1905% gave my views with a freedom. which
I may sometime regret, and it would possibly be well to let matters rest without.
recurring to them here, but my studies of the past year have added a few considera-
tions which I believe to be new, and a recent paper by Mr. Prosser,® which, among
other things, comments on the aforesaid opinions, places matters in a light in which
I do not wish them to remain. ' Mr. Prosser has the appearance of refuting the
opinions and at the same time convicting me of the use of very bad reasoning or no
reasoning at all. His line of argument, as I make out, is this: The Guadalupian is.
upper Permian; the underlying Hueco formation is equivalent to the Pennsyl-
vanian below the Kansas ‘‘Permian’ and does not include the latter; consequently
my statement that ““if the Capitan fauna is Permian, certainly that of Kansas is.
not,” does not follow at all. Mr. Prosser is right. It does not follow at all. But
this. is Mr. Prosser’s argument, not mine, and to construct it he has taken first a
preliminary correlation which I made four years ago and to which I no longer
adhere, then a correlation of his own which he will find it difficult to maintain, and
as a conclusion half of a sentence from my recent paper which has in the context a.
somewhat more qualified meaning than that which is obvious in its fragmentary and
isolated condition. : _

I used the term ‘“upper Permian” in the title to a preliminary paper which
appeared four years ago,? and to this Mr. Prosser refers in the first of his premises.
Indeed, as was clearly intimated at that time, the expression “upper Permian’ was.
used because, on the supposition that the Kansas ¢ Permian’’ wasproperly so called,
the Guadalupian fauna (chleﬂy charactenzed by statlon 2926, in the middle portion

¢

e Am. Jour. Sci., 4th ser., vol. 22, 1906, pp. 29-46, 143-158.

b Proc. Washington Ac&d Sei., vol. 7, 1905, pp. 1-25.

¢ Prosser, C. 8., Notes on the Permian formations of Konsas: Am. Geologist, vol 36, September, 1905, pp. 142 et seq.
3 Am. Jour. Sei., 4th ser., vol. 14, 1902, p. 363.
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of the Capitan formation) is so widely different from it; because the Guadalupian is
so similar in certain striking particulars to Indian faunas which competent authori-
ties regarded as of Permian age, and because it was stratigraphically so high in the
‘Carboniferous, situated as it is at the top of the extensive trans-Pecos section.
Subsequent studies have led me to believe that it was ill advised to call the Guada-
lupian fauna upper Permian even in the title of a preliminary paper, and that it
would be unwise at present to correlate the Guadalupian series with any definite
stage of the Russian section. The qualification of my earlier inference was rather

clearly indicated in my 1905 paper,® where I called attention to a resemblance between -

the Guadalupian fauna and that of the Fusulina limestone of Sicily, which Tscher-
nyschew correlates with the Artinsk. The Artinsk, I need hardly recall, underlies
the typical Russian Permian and is by some Russian authors included under the
same designation, but by others is distinguished under a separate name as Permo-
Carboniferous. In the same connection, regarding the Guadalupian I said: ‘““Sev-
eral circumstances leave me still of the opinion that this bed may be Permian.” It
seems to me that to anyone reading the paragraph in which these passages occur it
must be apparent that I no longer hold to the assignment of the Guadalupian to the.
~upper Permian. I would infer that Mr. Prosser read this paragraph, from the fact
that he honors me by quoting from it, so that if for purposes of argument he calls.
the Guadalupian upper Permian, it is on his own responsibility, and he is liable to
be called on to support the opinion, in which it is hoped the present Work will be of
some assistance.

In the second of Mr. Prosser’s premises he says that my lists of the Hueco fauna
indicate that it is not related to any of the Kansas formations above the top of the
Chase stage. From this he appears to infer that the Kansas ‘“Permian” is younger
than the Hueco formation, but in this case it is Mr. Prosser’s inference that does not
follow, for the Hueco fauna in some of its zones is so different from anything
known in the Mississippi Valley that he would find it no easy task to show that the
Kansas “Permian” is not represented there under a different faunal aspect. Be-
sides, he seems to have overlooked the fact, at least once appearing in print,® that a
gap, of undetermined though probably no very great extent, occurs between the
highest known beds of the Hueco formation and the base of the Guadalupian. But
supposing it to have been shown that the horizon of the Kansas “ Permian’’ is in the
upper part of the TTueco formation,© on its own merits one would be compelled to
class the ““Permian’ with the Hueco fauna, rather than with the Guadalupian, for
I doubt very much whether Mr. Prosser would venture, on the strength of the faunal
evidence now available, to trace much relationship between either the lowest fauna
of the Guadalupian (that of the basal black limestone) or the ‘overlying Delaware
Mountain sandstones and the Kansas ‘“Permian.” The third possibility, that of
recognizing a Permian fauna of the Kansas type as an independent division, does not
" appeal to me at present with favor, but I shall refer to this point later.

a Proc. Washington Acad. Sci., vol. 7, 1905, p. 22.

» Bull. Univ. Texas Min. Survey, No. 9, 1904, pp. 35, 40.

¢ The hypothesis in this case places its correlate above the hizhest known fauna of the Hueco, but presumably in what
should be regarded as part of the same formation. Of course now and at all times the hypothesis is held in reserve that the
two scctiong may have been more or less contemporaneous, though with very different faunas. Under those circumstances,
however, it is in my judgment ulmost futile even to discuss their relationship on the strength of any evidence now in hand.
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In regard to the third stage of the argument, the passage which Mr. Prosser
quotes from me as if it were a deduction from the two premises just passed in review
really has no connection withhisline of reasoning, and embodies a different meaningin
the connection in which I wrote it from what is apparent in the connection in which
he places it. The remaining half of the sentence quoted by Mr. Prosser, together
with the context,is as follows: ‘““If the Capitan faunais ‘Permian,’” then certainly that
of Kansas is not, for two Carboniferous faunas could scarcely have less in common.
While it is possible that the so-called Kansas ‘ Permian’is a provincial phase of the
Guadalupian, this is yet to be demonstrated, and it is questionable whether for two
faunas so essentially unlike, even if proved to have been contemporaneous, the same
name could with propriety be used.” For my own part, I do not see how any other
meaning can be drawn from these two sentences save that while I am not certain that
the Kansas “Permian’ may not have been contemporaneous with the Capitan, the
two faunas are so different that the same name should not be applied to both. What
I wished to state was that, the question whether Capitan time was contemporaneous
with the time of deposition of the Kansas ‘‘Permian’ being waived, the Capitan
fauna is 50 different from the fauna of the Kansas ‘“Permian” that the same name
should not be applied to both. My discussion, in other words, had especially to do_
with terminology, while Mr. Prosser unfortunately makes it appear that T assert that
if Capitan time was contemporaneous with the Permian epoch, then that of the
Kansas beds was not, the faunas being so unlike. In point of fact T am ready to
admit that two marine faunas may have a very different facies and still be contem-
poraneous. But at present I believe that the Capitan and the Kansas ‘“Permian”’
were not contemporaneous, and that any two marine faunas differing as widely as
the Guadalupian and the Kansas ““‘Permian’ should be distinguished by regional
names. _ _ :

Such investigations as I have made regarding the subject have left me positive
on but few points. Two of these, however, have just been mentioned—that the
Guadalupian fauna is entirely different from the Pennsylvanian and from the  Per-
mian’’ of the Mississippi Valley, and that whether they are contemporaneous or not
it would be a blunder to employ for both the same designation, either Permianor
Guadalupian. Few will, I think, differ with me on these points. For the most part,
however, I find myself seeing grave objections to the views maintained by others
without being able to offer anything positive in the way of substitute, and entertain-
ing a number of alternative hypotheses with no more than an opinion, more or less
temporary, as to which the facts are likely to substantiate.

The two main points of Mr, Prosser’s holding carry for me some serious diffi-
culties, though while T can not yet accept them I do not wish to be understood as too
positively maintaining opposite views. He finds the Kansas ‘“Permian” fauna
much more distinct from the underlying Pennsylvanian than appears to me war-
ranted, and he correlates it too confidently with the Russian Permian. On neither
point does it seem to me that very satisfactory evidence has been adduced. Tt is
true that on the question of the Permian age of the Kansas beds he has canvassed
professional opinion pretty extensively, and that at present the-ayes seem to have
it; but the ballot system, while not without value, has certain obvious shortcomings
as a means of settling scientific questions.
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T have never been able to see marked faunal changes in passing from the Penn-
sylvanian to the “Permian” of the Kansas section, and the lists which I prepared
for Adams’s bulletin on the Kansas formations? do not indicate any important
differences between the two. It is true that the lists are preliminary, and that
their imperfections, failure on my own part to discriminate hetween related forms,
and possible incorrect assignment by Mr. Adams of collections to one formation or
another, would tend to obscure faunal changes which really exist; but on the whole
I doubt if they seriously misrepresent the range of species or the facies of successive
faunas. To me the Kansas faunal succession appears to be.a gradually progressive
- one, modified of course by the passage of time and toward the end by the develop-
ment of conditions which first banished or destroyed most of the brachiopod life
and finally extinguished invertebrate life altogether. Tt is doubtful, if the question
of the representation of the Permian in this country had never come up, whether
the upper beds of the Kansas section would ever, on their merits, have been sepa-
rated from the subjacent ones. The difference between the “ Permian ”” and Pennsyl-
vanian faunas of Kansas is to me by no means comparable to the difference between
the Mississippian and Pennsylvanian faunas, but rather to the difference between
some of the subdivisions of the Mississippian. Consequently, if the Kansas “Per-
mian”’ really is Permian, then, so far as the facts are at present known and so far
as this section is concerned, it appears to me doubtful whether more than two sub-
divisions are justified-—the Mississippian and the Pennsylvanian—the “ Permian”
being no more than one of several members of the Pennsylvanian.

Regarding the correlation of the Kansas ‘‘ Permian’ with the Russian Permian
I have not seen any very explicit or satisfactory statement of evidence. The ques-
tion, it appears to me, should be considered both in the relation of the Kansas
fauna and the Permian fauna as individual and detached entities; in the relation of
the entire faunal sequence of Kansas to the sequence of the Russian faunas; and,
finally, in the relation of the collateral evidence which the faunas of other sectlons
bring to the discussion.

The chief arguments which Mr. Prosser has advanced for the correlation seem
to be these: The great development of Fusuling in the Russian section just below
the Permian, paralleled by the development of the same group precedent to the
“Permian”’ of the Kansas section; the development of Bakewellic in the Kansas
“Permian’’ and the typical Permian of Russia; and the development in the same
beds of the Pseudomonotis group of shells. As to Pseudomonotis, the genus was
introduced in the Kansas section considerably before the ‘ Permian.” The abun-
dance in which it occurs at about the horizon of the Kansas “Permian’ appears to
me a subordinate matter. Again, after critically examining the best specimens of
Bakeurllia which could be obtained I have been brought to entertain.serious doubts
as to their generic identity with the Bakewellias of the English Permian as repre-
sented in ng s monograph. The dentition appears to be different and they seem
to lack the characteristic series of external ligamentary pits.

It might also be pointed out that just below the Artinsk a zone in the Russian
section is characterized by a profusion of Schwagerina occurring in association with
‘Fusulinas. Now Schwagerine has never been reported from the Mississippi Valley,

o Adams, G. 1., Bull. U. S. Geol. Survey No. 211. 1903, pp. 77 et seq.
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while. T have recently® offered reason for believing that the Fusulinas of the Kansas
section, if they do not belong to a different genus, at least show important differences
from the typical Fusulinas. These facts seem to destroy Mr. Prosser’s argument
so far as this item of evidence is concerned. At the same time these very forms.
furnish more stable evidence looking somewhat in the same direction.

In a paper just received Mr. Yabe expresses the opinion that the generic term
Triticites, which I introduced for the type of Fusulina found in the Mississippi
Valley, is a synonym not of Fusulina but of Schwagerina. It should be remarked
at this point that Mr. Yabe regards Fusulina sensu stricto, Schwagerina, Doliolina,
and Neoschwagerina as subgenera of Fusulina in the broad sense.. With Mr. Yabe’s.
opinion rewarding the relationship between Schwagerina and Triticites I am disposed
in the main to agree. When studying the Kansas Fusulinas I did not fail to con-
sider the genus Schwagerina, but unfortunately employed Schwager’s work on the
Chinese Foraminifera as my authority relatmg to the genus which bears his name.
Not having had the opportunity to examine the Asiatic species at first hand, nor
having been led by my studies to more than a casual acquaintance with the litera-
ture of these difficult forms, I was unaware that Schwager had included two distinct.
‘types under Schwagerina, for one of which Schellwien had in 1897 introduced the
name Mollerina, which be subsequently (in 1902) changed to Doliolina. I saw that
Tritycites differed widely from the Doliolina structure, which has its inception in the.
basal skeleton of the Chinese Schwagerinas, and concluded that the two were dis-
tinct. Nor did. I fail to note that Triticites did not differ greatly from our western
Schwagerinas (e. g., Schwagerma robusta of California), . but the inference from this.
naturally was (still using Schwager’s Schwagerine as a point of departure), not that
Triticites was a Schwagerina, but that the western Schwagerina was not a true repre-
sentative of the genus, but more probably related to Triticites. With the misleading
Doliolina cmt@culzfem removed, Triticites becomess very closely similar to Schfwa/—-
gerina.

As the case now stands, therefore, with the Kansas form cited under Schwag-
erina there appears to be some authonty for correlating the upper part of the
Kansas section with the Schwagerine zone of Russia. On this basis, however, the
beds above would correlate not with the Permian but with the Artinsk, and the.
propriety might legitimately be impugned of separating on internal evidence the
beds overlying the abundant occurrence of Schwagering in the Kansas section and
of correlating them with the Artinsk rather than assigning to the Artinsk some of
the nonfossiliferous becs still higher in occurrence, since the rather thin series above
the Schwagerina horizons (for the genus ranges practically throughout the Kansas.
section) neither shows any great difference from the fauna below nor any marked
affinity with the fauna of the Artinsk or Permian, while the higher nonfossiliferous
horizons at least have the virtue of potentiality in the way of convincing evidence.
After all, the evidence created by the transfer of the Kansas Fusulinas to Schwa-
gerina is not very strong, and Mr. Prosser’s argument is retroactive, since if the
beds below the Russian Permian are so characterized by the abundance of Fusulina
the total absence of this genus (now Schwagerina) in the Kansas section may not

a Am. Jour. Sci., 4th ser., vol. 17, 1904, pp. 234-240.
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be without its significance, while the Kansas Schwagerinas certainly belong to a
distinet group from the typical ones, whose zone 1s helow the Artinsk, the Kansas
forms being distingwished by their fusiform instead of globular shape, their thick-
ened nstead of slender septa, and the absence of any trace of a basal skeleton.

Anyone acquainted with the Carbomiferous faunas of Kansas who examines
Gemtz’s work on the Dyas must be struck by the resemblance between the Amer-
1can and the German faunas It is this resemblance probably which led Geinitz to
correlate the two, but the Dyas is not the Russian Permian, though doubtless closely
allied to 1t, and the American fauna which it especially resembles is not Mr Prosser’s
Permian, but an antecedent one  Of course, a fortiori, if the underlymg beds are
Dyas the Kansas “Permian” is Permuan if the Dyas is Permian, but at the same
time the resemblance indicates what has already been stated as my opimon—that no
marked break divides the Kansas “Permian’’ from the Pennsylvanian, and that if
the formet 1s to be correlated with the Russian Permian there is no reason why an
indefimite thickness of the underlying measures should not be considered Permian
also, and no reason why the ‘‘Permian’’ in Kansas should be distinguished as a sepa-
rate system or epoch ranking with the Mississippian.

The relationship between the Dyas and the Kansas faunas lies chiefly in the
pelecypods, the Bryozoa and the Gasteropoda showing somewhat less important
resemblances The latter group especially is apt to furnish rather unsatisfactory
correlative evidence, since generic characters of the first importance are not pre-
served in the Paleozoic at all and the minor generic characters are frequently
destroyed or concealed ~Comparisons, therefore, have often to be made with uncer-
tainty as to whether forms do or do not belong to the same genus, and depend not
infrequently on rather superficial or subordinate characters

Even among the pelecypods, however, one can not but observe some note-
worthy differences, such as the presence in the German fauna of Irebea hausmanni,
Plagiostoma permiana, and several species of Bakewellia doubtfully congeneric with
Bakewellia parva of the Kansas “Permian.” Other points might also be noted,
such as the abundance of Chifon in the Dyas, but in the main the resemblance is
certainly striking. It is important to observe, however, that the resemblance is not
restricted to the higher faunas of the Kansas section, but continues to exist when
the earlier Pennsylvanian horizons of the Mississippi and Ohio valleys are held in
view .

The most marked differences, however, are to be found among the Brachiopoda,
a group which is of special importance because of their general abundance and good
preservation, the precision with which genera can be determined, and often the
relatively brief range of specific and generic types ¢ The Brachiopoda of the Kansas
“Permian’’ are survivals of those of a previous horizon, and they are very different
from the brachiopods of the Dyas. There is nothing in the entire Kansas section to
compare with the Dyas species of Streptorhynchus, Productus (P horridus, P. latiro-
stratus, P. geinitzianus, P. hemisphaerium, and P. robertianus), Strophalosia, Spirifer
(8. curvirostris and 8 schrenki) and Camarophoria. Some of the types mentioned

6 This 18, T am aware, contrary to what has often been mamntained, but 1t seems to me that in the Carbomferous at
least genera and species of brachiopods are distinguished on more valid and better established data, and they have a briefer
range, than other groups
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appear to be abundant in and characteristic of the Dyas, so that the Brachiopoda
of the two faunas appear to contain wide and important differences. The types
which are held in common date from an earlier stage in both areas and have an
almost world-wide distribution.

In Tschernyschew’s account of a Permian fauna from Kostroma there are few
striking differences when compared with the Kansas “ Permian,” and most of these
occur among the brachiopods, such as Camarophoria, Strophalosia, and Aulosteges,
genera not known in the Kansas section. The resemblances, however, are not
especially with the Kansas “Permian,” but rather the reverse, and consist of types
which range well down in the Pennsylvanian section. Much the same is true of the
Permian fauna described by Golowkinsky. The greatest differences here are shown
among the Brachiopoda (Strophalosia horrescens, Productus cancrini, P. hemi-
sphaerium, and Spir’ifpr rugulatus) ; but the resemblances are by no means with the
Kansas “Permian’’ as distinct from the Pennsylvanian. Also, in the extensive Per-
mian fauna described by Netschajew, aside from the Brachlopoda which are for
the most part very unlike any phase of the Kansas faunas, there are few marked
differences which can be pointed out. One important exception, however, consists
of the Permian Anthracosias (Palzomutela, Oligodon, Naiadites, and Anthmcosm;,
of which Netschajew cites 40 species. Amalitzky dlstmgulshes 60 species of this
group, which is, so far as known, entirely absent from the Kansas series. In this
case also the resemblances do not point to a relationship between the Russian Per-
mian and that of Kansas as distinguished from the Kansas Pennsylvanian, but
appear to be equally great with the latter. I would not, however, interpret this to
indicate that the Kansas “Permian’ is younger than the Russian Permian.” The
Kansas “Permian’ appears to me to represent the last stage of a fauna which was
being somewhat modified, indeed gradually annihilated, by conditions which were

, adverse to it. The meager representation of the final stages naturally affords a less
satisfactory basis for comparison with the highly differentiated Russian Permian
(Netschajew cites 249 species of invertebrates), presenting fewer points of resem-
blance and more points of negative difference.

I have, however, considered only the features in which the Russian Permian
fauna differs from the Kansas “Permian,” and even in this rapid and very general
survey have neglected a number of instances which are worthy of notice.. A more
critical and detailed comparison of the two faunas would, I venture to say, still
more increase the sum of difference. Nor have I considered elements in the Kansas
“Permian” which are absent from the Russian Permian. On the intrinsic chaiac-
ters of the two faunas it seems to me that no niore than a very provisional correlation
is justified. ‘

The paleobotanical evidence which has recently been brought forward ¢ to
identify as Permian part of the Kansas section is not unimportant, but if T may
do so without appearing to try to prove that the Kansas beds are not Permian,
rather than merely to examine critically the evidence for believing that they are, I
would point out several considerations in relation to this line of evidence. In the
first place, here and elsewhere in speakmg of the Kansas “Permlan” I refer to the

a Kansm Um\ Qua,rt vol. 9, 1900, pp. 63, 64, 180—189 \ol 10, 1901, pp. 1-12; Trans. Kansas Acad. Sa vol, 17,1901,
Pp. 208, 209.
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Chase and Marion formations, but not to any of the higher beds, as I believe that
the only practical method of correlating terranes so widely separated as those of
Kansas and Russia is by paleontologic evidence; and since the evidence of inver-
tebrate paleontology only is that which I am in a position to understand and weigh,
it is natural that any statement of mine must apply to that portion of the Kansas
section where invertebrate fossils are found, and can not consistently apply to forma-
tions overlying the Marion, where invertebrate evidence appears to be absent.
Furthermore, unless otherwise indicated, in speaking of the Permian I refer primarily
to the Russian Permian exclusive of the underlying Artinsk or * Permo~Carboniferous.”

Now, regarding the plant evidence, it appears that the horizon from which it
was obtamed is not as yet definitely ﬁxed but is regarded as being at the top of the
. Marion or the base of the Wellington, or, in other words, in the highest strata of the
Kansas ‘“Permian” if not above that series. On the other hand, the correlation by
paleobotany is not with the Russian Permian but with the German, and not with the
Zechstein, whose fauna seems most to resemble the typical Permian, but with the
Rothhegende which underlies it and may belong to a different epoch.

It is instructive to compare the entire series-of Russian faunas with that found
‘in Kansas in its bearing on the age of the Kansas ‘“Permian.” - Whoever examines
Trautschold’s monograph on the Moskovian, the lowest terrane of the Russian
Carboniferous above the Mountain limestone, must be struck by its resemblance to ©
the ordinary Kansas fauna. The resemblance is to the Pennsylvanian of Kansas,
however, rather .than to the ‘“Permian,” but, as I see it, the Kansas ‘‘ Permian”
- differs from the lower beds more by elimination than by any positive qualities.
The Gschelian, the next succeeding fauna of the Russian section, shows considerable
that is different from the Moskovian, and it varies widely from the Kansas faunas as
a whole or from the fauna of any particular bed in the section. If 50 Gschelian
species were found in the Mississippi Valley, probably 49 of them would be recog-
nized as new and the whole as constituting a fauna having a facies widely different
not only from anything in Kansas but also from anything in eastern North America,
so far as known. In my judgment the difference between the Gschelian fauna and
any of the Kansas faunas is far greater than that between the Kansas ““Permian”
and the underlying Pennsylvanian. A thoughtful inspection of Tschernyschew’s
monograph on the Gschelian Brachiopoda will, T am convinced, bear out this state-
ment. The Artinskian fauna, most 1nterestlnw on account of its ammonoids, but
otherwise rather closely allied to the Gschehan so far as 1 could make out from the
literature, is also unrepresented in Kansas. Above the Artinsk is the Russian
Permian, which we are told is equivalent to the ‘“Permian” of Kansas.

No one would seriously hypothetize a gap between the Pennsylvanian and
“Permian” of Kansas during which the Gschelian and Artinskian beds were being -
"put down. The alternative hypothesis is that, while comparable at first, the
Russian faunas went through very different metamorphoses, the American faunas
remaining more nearly uniform, and both concluding in a similar vein. This
hypothesis would also account for the important differences which seem to me to
exist between the Russian Permian and that of Kansas, but if the differences are
admitted the particular difficulty making need for the hypothesis is eliminated.
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It is necessary finally to consider the evidence which a few other faunas con-
tribute to this question. That which Beede obtained from the red beds of Okla-
homa @ is too scanty to prove more than that Carboniferops faunas extended con-
siderably higher into the red beds than is shown by the Kansas section. The beds
at Whitehorse Springs are, T believe, supposed to be several hundred feet above the
top of the Marion. Their limited fauna is related to that of the Kansas ‘“Permian,”
but shows at the same time some differences suggestive of a different and younger
facies. The differences from the Kansas “ Permian,” however, are not resemblances
to the Russian Permian, the close relationship to Whlch of e1ther fauna seems to me
rather questionable.

The ammonoid fauna of Texas appears to be related not to the Russian Per-
mian, to which period American writers have usually assigned it, but to the Artinsk. .
This fauna does not occur in the Kansas section. The- position there of the
Wichita is not definitely known. I have imagined it to be no older than the Kansas
“‘Permian,” and possibly younger.? This would make the *“ Permian” of the Kansas
section, if not older than the Artinsk, older than the Russian Permian. Tscherny-
schew correlates part but not all of Prosser’s ““ Permian’’ with the Artinsk. Prosser’ s
extension of the term “Permian” to cover the Marion, if this correlation is correct,
is quite justified by the precedent of some of the Russmn geologists, who include the
Artinsk in the Permian, as previously noted. This does not, in'my view, constitute
the best usage, for, as T understand the matter, the Permian as originally defined
did not include the Artinsk, and there is no peremptory faunal evidence demanding
a departure from the original meaning. On the basis of this doubtful correlation it -
would appear that even the Marion is older than the typical Permian. '

The faunas of the. trans-Pecos section also bear on the present question, for
in some of them I believe there can be traced a distinct relationship with some of
those of the Russian section, while it is possible if not to determine at least to
approximate the stratigraphic relationship which they bear to the Kansas section.
As stated in my recent paper,® the fauna of the Hueco formation which underlies
the Guadalupian, appears to me closely related to the Russian Gschelian, while a
different fauna which lies below the Hueconian may tentatively be correlated with
the Moskovian stage. The ammonoids of the lower Guadalupian are very suggestive
of the Artinsk, but aside from this I must confess that there appear but broken
analogies between the Guadalupian and the Artinskian or the Permian. Faunally
the Guadalupian is quite unlike any.of the faunas of eastern North America. The
Hueco fauna, though still considerably different, shows decidedly greater resem-
blance to the Kansas faunas, while the faunas beneath the Hueco are perhaps least
different of all. To trace the trans-Pecos section into the Mississippi Valley by the
south is at present impossible. In passing northward it appears that the Hueco

- beds, typically consisting of dark limestones, change their color and lithology, and
are represented by red beds interspersed Wlth limestones. In the Grand Canyon
sectlon they appear as the Aubrey sandstone and limestone, while in Utah the Weber

a Beede, . W., Am. Geologist, vol. 28, 1901, pp. 46-47; Adv. Bull. First Bien. Rept, Okla. Geol. Survey, 1902, 9 pp.

b Cummins states (Trans. Texas Acad. Sci., vol. 2, 1897, p. 98) that the upper portion of the Wichita division of Texas in
which White’s ammonoid fauna ~as found is the same as the Fort Riley horizon of Kansas, whose position is in the middle
of the Chase group.

¢ Proc, Washington Acad. Sci., vol. 7, 1905, p. 20.
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quartzite seems to be equivalent to them. These correlations are at present pro-
visional. With still greater reserve are the red-beds faunas of Wyoming correlated
with the Weber on the one hand and the upper part of the Kansas section on the
-other. Their relationship with the eastern fauna is far stronger than with the west-
ern. At present I see no evidence of their being younger than the Weber, but they
may be older. Conservatively theéy may be placed in the same epoch. If we accept
.this correlation of the Hueco formation with the Gschelian on the one hand and the
Kansas Carboniferous on the other, the Guadalupian would consequently correspond
to the Artinsk or to the Artinsk and the Permian. This would agree with the corre-
lations of some European writers, for the Guadalupian fauna is more nearly related
to that of the Fusulina hmestone ‘'of Palermo than to any other European fauna,
and the Sicilian beds are correlated with the Artinsk by some writers or with the
Permian by others. Or, if, as Prosser claims, we assume that the upper part of the
Kansas section is younger than the Hueco formation, or the known fossiliferous
portion of it, it would follow, if the Kansas ‘‘ Permian’’ is Artinsk, as Tschernyschew
‘believes,” that the Guadalupian is presumably Permian; but in this case the differ-
-ence between the faunas of the Kansas ‘‘Permian” and any part of the Guadalupian
is.so great that in North America at least the Guadalupian as Permian must be
sharply distinguished from the Kansas ‘“Permian” as Artinsk, and the course
adopted by some geologists of uniting both divisions under the Permian would not -
answer for the North American series. The relationship between the fauna of the -
Kansas “Permian” and those of the underlying beds is so close that the Kansas
““Permian’’ as Artinsk would have to be regarded as forming a part of the Pennsyl-
‘vanian. "

Or, if we still ass1gn the Kansas ‘“ Permign’’ to a position above the khown faunas
of the Hueco formation though.presumably below the Guadalupian, but suppose it
now to be equivalent not to the Artinsk but to the Permian of the Russian section,

_then it must follow that, if not strictly all, at any rate most of the Guaddlupian
“series is a new group younger than the Permian. This does not seem at first sight
at all probable, and yet on deeper consideration it is not entirely impossible.

It does not seem to me necessary to regard the Russian Permian as the last
chapter in the Paleozoic history. Apparent gradation is a dangerous criterion in

. determmmg whether sedimentation was continuous, since an encroaching sea rework-
ing the detritus of much older deposits could and apparently sometimes does form
to the eye continuous series of sediments. Faunally the Permian does not seem to
‘me to be at all strongly suggestive of the Mesozoic, but to be distinctly Paleozoic in
its facies. The colenterates, the echinoderms, the bryozoans, the brachiopods, the
pelecypods, and, less strikingly, the gasteropods and_ cephalopods (including those
of the Artinsk) are in my view distinctly Paleozoic, with but slight inclination to the
Mesozoic facies. The decline of the brachlopods in the Permian has sometimes
been cited as foreshadowing the advent of the Mesozoic, but brachiopods are abun-
dant in the lower Mesozoic of Europe, and the groups which are being extinguished
in the Permian are the wrong ones for this deduction. The types especially differen-
tiated in the Mesozoic are the Rhynchonellas, the Spiriferinas the Terebratulas, and
the Themdudae These four groups aré rather notable in the Permian by the poverty

aMém,. Com. géol,, St. Petersburg, vol. 16, No. 2, 1902, pp. 395, 706.
3695—No0. 58—08——4



50 THE GUADALUPIAN FAUNA.

of their development, the most abundant forms being apparently the distinctly
Paleozoic strophomenoids and productoids. In the faunas of Palermo and of the
Guadalupe Mountains the strophomenoids and productoids are also well developed,
but the Rhynchonellas, the Spiriferinas, and the Terebratulas are differentiated to
a high degree and thus contain an intimation of the Mesozoic. Other similar
features could be noted wherein these faunas more than the Permian appear to be
anticipatory of the subsequent epoch. Finally, the important differences in facies.
which are shown by the faunas of Palermo and the Guadalupe Mountains when
compared with the Permian may indicate differences in age almost as much as
differences in environment. In closing this argument, however, I may say that I
have elaborated it not so much because I believe that the relations are so, as
because I believe that they may be so, from which perhaps it will be gathered that.
the measure of my credence is rather large.

Thus far I have considered the relations which would exist if the Kansas section
were equivalent to the Hueco formation. That it overlies the Hueco formation
seems at present, from data in hand, too little likely to engage discussion. Less
improbable is it that the Kansas beds underhe the Hueco. In the light of the present
.insufficiency of facts or supposed facts this hypothesis is not without substantiatory
evidence. We have the facies of the Hueconian fauna different from but related to-
- that of the Kansas beds, a relationship which lends itself to the interpretation of
being due to succession in time as well as to a contemporaneous but different environ-
ment. There is evidence for believing that the Hueconian is a red-beds fauna, in
spite of the different lithology of the typical section. A series of beds below those
- carrying the typical Hueco fauna have an assemblage of forms much more like the
Pennsylvanian than the Hueco fauna itself—that is, it has fewer non-Pennsylvanian
" types. Thus we have in each area a group of rocks with like faunas followed by a.
series of red beds of Carboniferous age. The red beds of the Kansas section are
unfossiliferous, save for the fauna from Oklahoma, which Beede described and
which is not very distinctive. The Hueco fauna consists largely of brachiopads and |
gasteropods, and so is out of touch with that from Oklahoma. Perhaps the most
noticeable feature of the latter is the Dielasma, distinet from the Pennsylvanian
Dielasmas and rather suggestive of the western types. This hypothesis also makes
the Mississippi Valley faunal sequence analogous to that of Russia. The Kansas
beds and pre-Hueconian beds would .correspond to the Moskovian in faunal aspect
the Kansas red beds and the Hueco formation to the Gschelian, and the Guadalupian
to the Artinsk and Permian. Of course in this case the Kansas “Permlan” could be
no younger than the Gschelian.

While this hypothesis should not be overlooked it seems to me more probable
that the upper Carboniferous of the Mississippi Valley represents not the pre-
Hueconian alone of the trans-Pecos and New Mexico section, but the pre-Guadalupian
as a whole, the eastern faunas having remained almost uniform throughout, but the
western faunas having in the latter half of the period represented taken on a new
facies. Whether the enrichment of the fauna during this epoch was by differenti-
ation or by immigration I do not see any way of determining, nor, in the latter event,
whether the mlgratlon was from America to Asia, from Asm to Amenca or to both
from a third region.
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It remains to express the heavy obligations under which'I stand to various
friends and colleagues in the preparation of this report. = As the work, owing to
frequent and prolonged interruptions, has extended through several years, some acts
of kindness and of aid have probably been overlooked. I have frequently advised
with Mr. Charles Schuchert and Mr. R. S. Bassler on scientific points and with Mr.
T. W. Stanton, Mr. David White, and Mr. G. B. Richardson on more general mat-
ters. - I have also on several occasions consulted Mr. E. O. Ulrich. Dr. J. H. Britts,
of Clinton, Mo., kindly loaned me some specimens collected and identified by the
Shumards. To all these gentlemen my sincerest thanks are extended. To the
United States National Museum I am, as always, indebted for facilities and for the
use of specimens, partly as the subject-matter of this paper and partly for purposes
. Nor am I forgetful of those whose efforts contributed to build up
‘the collections which form the basis of the investigations here reported—Mr. R. T.
Hill, Mr. G. B. Richardson, Mr. B. F. Hill, and Mr. E. H: Elder.
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Range and distribution of the Guadalupian species—Continued.
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Productus subhorridus var. rugatulus.............

. Productus walcottianus
Productus? pileolus....
Productus pinniformis.
Productus limbatus.
Productus sp. d..._..
Strophalosia hystrica
Strophalosia cornelliana
Strophalosia sp.........

Aulosteges guadalupensis...... . ..ol
Aulosteges medlicottianus var. americanus.......
- Aulosteges magnicostatus. .. ...

Aulosteges sp. &........
Aulosteges sp. b.......
Richthofenia permiana
Enteletes globosus. ...
Enteletes dumblei. .-
Enteletes angulatus.
Enteletes sp. a.....
Enteletes sp. b. ..
Enteletes sp.c...
Enteletes sp. d.......
Cmnnroghoria venusta.
« Pugnax? bisuleata......

Pugnax? bisuleata var. gratiosa..................
Pugnax? bigulcata var. seminuloides. ............

Pugnax nitida
Pugnax swallowiana.
Pugnax elegans..... .
Pugnax shumardiana. .
Pugnax osagensis....
Pugnax bidentata.
Pugnax pinguis. .
Pugnax? pusilla..

Rhynchonella? longaeva. o ..
Rhynchonella? guadalup@®. ... .......... ... .

Rhynchonella? texana. .
Dielasma, spatulatum. ..
Dielasma prolongatum
Dielasma cordatum. ...
'Dielasma sulcatum. - . -

Dielasma? scutulatum. ..
Dielasmina guadalupens

Dielasmina? perinflata..

Notothyris schuchertensis. ...

Var. ... .. .o

s var. comancheanus ......

Tk L

X ’ ~ lGlass Mountains.
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Range and distribution of the Guadalupian species—Continued.
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Notothyris schuchertensis var. ovata
Notothyrissp.............. ...
Heterelasma shumardianam ..
‘Heterelasma venustulum. ..
iSpirifer mexicanus..._.. .
iSpirifer mexicanus var
-Spirifer mexicanus var..
iSpirifer sp.a..........
igpirifer sulcifer .
Spirifer sp. b ...l
artinia thomboidalis . ...... ... ... .. ...
Martinia shumardiana ... ... .. .. ...l
Squamularia guadalupensis. ...
Squamularia guadalupensis var. subquadrata ...
Squiamularia guadalupensis var. ovalis......._
Ambhocoelia planiconvexa var. guadalupensis
iSpiriferina billingsi.. ... ... ... ... L.
Spiriferina billingsi var. retusa . L
Spiriferina evax.. ... il
Spiriferina sulcata............ ... ...,
Spirifering laxa .................o.....
.Spiriferina itily‘r:a.midnlis e
sSpiriferina hilli.. ... ... ... ..
.Spiriferina hilli var. polypleurus .......
Spiriferina welleri....... .. . ... ... ...
Spiriferina wellerivar.a.... .. ... ... ...
‘Spiriferina welleri var. b.. ..
*Composita emarginata......._...... <
‘Composita emarginata var. affinis. ... ..
-Composita mexicana .......... et
'Composita mexicana var. guadalupensis .
Hustedia meekana. ..
" Hustedia meekana v.
Hustedia gapilluta -.
"Hustedia bipartita.. e
Solenomya? 8P ....oiiiiiiiii i
-Clinopistha? ¢f. C. radiata var. levis .. ..
Edmondia? bellula .. _................ ... ...
Edmondia 8p - ..ooveeo i T
Nucula 8p. & . oociomit it
Nucula 8p. b ..o
NUuCilla SP. Cuvvvvnerii i
Ledd 8P o i
Yoldiasp............... e eeeeaans
Parallelodon multistriatus. ...... .. ... ...
Parallelodon politus. ... ... .. ... ...
Parallelodon? sp..............................
Bakewellia? sp...........coaiiiiiiiiiiaiaas
Pteria guadalupensis. ... ...l
Pteria squamifera._ . ........ ... ... ...
Pteria richardsoni............. ... . ...
Pleria sp...ocoveioiii
Myaling squamosa?. et
Myalina permiana?.. .. e
Schizodus securus?.......
-Camptonectes? papillatus.
-Camptonectes? sculptilis. .
-Camptonectes? asperatus.
Aviculipecten guadalupensis
Aviculipecten sp. a....
Aviculipecten delaware -
Aviculipecten sp. b. ... ... ... ol
Aviculipecten sp. bvar. .. ... ..o
Aviculipecten sp. €. ... .. .. ..ol
Aviculipecten infelix. . ... .. ...o...cooiiieaol.
Aviculipecten laqueatus........c...o.oco... ...
Aviculipecten sublaqueatus......_ .......o.......
.Acanthopecten afl. A. carboniferus..........
‘Eachondria? sp.........ooiiiiiaiiniaeiaa.
Pernipecten? obliquus. .
Plagiostoma deltoideum..
Limatulina striaticostata. .- .
Myoconcha costulata. .. .. ........co il
Myoconcha costulata var. delawarensis
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Range and distribution bf the Guadalupian species—Continued.

' @ o
g =
34| 2 @
) SH| B g
. AE| § 3
Guadalupe Mountains. | & | 3 g
; 55|32
g % ° =
g 2 o
=3 el @
5 |21 =
@ =] [T}
1 2. 3 4, 5 6. 7
Astartella Nastba . . .. .o ...l s
-Cypricardinia? contracta. .. ... ... ... ...l

Pleurophorus delawarensis. .
Pleurophorus sp...... e
‘Cleidophorus pallasi var. delawarensis
Protrete texana... ... ...............
Plagioglyptacanna?. ... ... ... ... . ...l
“Cymatochiton? texanus. ...........oociaaoil
Patella capitanensis. ... ... ... ... ...l
Pleurotomaria richardsoni. _._......_ . ... ... ...
Pleurotomaria Mmica . . ... ... coioiiiiiia L
Pleurotomaria multilineata. ... ............... .. ... ...,
Pleurotomaria putilla_...._.
Pleurotomaria euglyphea
Pleurotomaria ?sp.c....
Pleurotomaria discoides .
Pleurotomaria strigillata
Pleurotomaria texana. ..
Pleurotomaria neglecta . .
Pleurotomaria sp. d.....
Pleurotomaria arenaria
Pleurotomaria arenaria var. mo
Pleurotomaria? planulata... ............
Pleurotomaria ¢f. P.? planulata,. .-
Pleurotomaria? delawarensis. . ......._...........
Pleurotomaria? carinifera.... ... . ... ... ...
Pleurotomaria? earinifera var......._._..... .. ..
Pleurotomaria?elderi.........................
.Euconospira obsoleta........................
Euconospira halliana. ... ... .........
Euconospira sp...........coeiieaolt
Murchisonia? sp. ... ................ .
Murchisonia? sp. b... ...l
Bellerophon ¢rassis. . . ....coiovaraiaeaina..
Bucanopsis SP. ... cimiaiaiiiiiaaaaas .
Warthia americana . . . ........o...o.o.......
Euomphalus suleifer. . ....................
Euomphalus sulcifer var. angulatus......
"Turbo guadalupensis. ....................
Turbo? sp........
“Trochus? sp
Naticopsis s
;Zygopleurs, swallow: .
Loxonema? inconspicuum .
Pseundomelania sp. a...
Pseudomelania? sp. b. ... ..
Bulimorpha chrysalis var. delawarensis
Macrocheilina? modesta................
Macrocheilina? sp. a
Macrocheilina? sp. b
‘Orthoceras guadalupense...............
Foordoceras shumardianum. ... ............
Foordoceras shumardianum var. pracursor. .
Peritrochia erebus............o.. ol
Paraceltitesclegans...................
. ‘Gastrioceras? serratum...............
Gastrioceras sp.........
JAgathoceras texanum......... e leaeeann
‘Waagenoceras cumminsi var. gaadalupense
Anisopyge perannulata
.Anisopyge? antiqua.....
Cythere?sp........... ..
Bairdia aff. B. plebeia........
(Argilleecia sp

. Species from stations 2905, 2066, 2026, 2902, 2906, 2932, 3762, representing the Capitan formation.

. Species from stations 2924, 2930, 3762a, 3762b, 3762¢, 3762d, 3762¢, representing the “dark limestone.”

. Species from stations 2019, 2903, 2931, 2963, 2068, representing the Delaware Mountain formation.

. Species from stations 2920, 2967, representing the basal black limestone.

motes Species from stations 2935, 2936, 3501, 3500, 2069, 2957, 2062, 2064, 2065, supposed to represent the Delaware Mountain for-
-mation. .

6. Species from station 3764, su%gosed to represent the Delaware Mountain formation.

7. Species from stations 3763, 3840, supposed to represent the Delaware Mountain formation.

(S A



- DESCRIPTIONS OF SPECIES.
PROTOZOA.
"FORAMINIFERA.

The known foraminiferal representation of the Guadalupian is meager com-
pared with that of some regions to ' which reference will be made. It comprises only
‘nine species, distributed as follows:

. Species
~ Fusulina_................... e e e 1
Fuasulinella . . ... i e 3
Endothyra .. ... 3
Spirillina. ... .o ool . e 1
Tangulina?. oo ..o A 1

" Fusulina elongata is large and abundant, while the other types are much smaller
and much more rare, so much so in fact that except a couple of silicified examples
of Fusulinella none have been seen macroscopically. They occur, where noted, here
and there in thin sections. In this condition, owing to the small number of obser-
vations, the fortuitous orientation in which they.appear, the generally altered or
obscured microscopic structure, and, I may add, my own too slight familiarity with
the group, I have been able to determine their generic relations only somewhat
" unsatisfactorily, and have identified them specifically not at all. Persistent effort
in sectioning would probably bring to light many other forms and lead to a more
exact determination of them, but I am fain to believe that Foraminifera, aside from
Fusulina, are considerably less abunda,nt in the Guadalupian than in some other
Carbomferous faunas. :

For the Foraminifera, somewhat at variance with the scheme adopted for other
groups, I have not introduced any family headings, as I find that the authorities
who have been consulted disagree very widely in their family groupings and I am
myself unable to determine the matter on its merits.

In the Salt Range of India Schwager found four species of Fusulina, one of Fusu-
linella, one of Lingulina, one of Involutina, and one of Margariting. Among the
Fusulinas there is nothing to compare with F. elongata of the Guadalupian, and it-
will thus be seen that the two faunas show very little relation to one another in this
particular at least. '

From China and Japan (in Richthofen’s China) Schwager cites a stlll more
extensive and varied fauna, consisting of 15 species, representing 8 genera, as
follows:

Species. ’ Species.

Fusulina..... ... . il 4 Tetraxis......... ... . .. iiiiii..... L
Schwagerina........... ... . o ol o 4| Endothyra. ... ... .o o l... 1
Fusutinela. ... ... ... ... ... ... .. 1) Valvalina. . ... ... 1
Lingulina...................... [ 1| Climacammina... ......._........1......... pA
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Here again there is nothing to compare with Fusulina elongata, and the whole
fauna has a different’ complexion from the Guadalupian, though, as I have before
remarked, a more perfect knowledge of the Guadalupian Foraminifera is likely to
increase its generic resemblances, at least, to the other more abundant faunas.
Loérenthey also records an extensive protozoan fauna from China. He obtained
the following types:

Species. Species.

Fusulina.......... ... ... .. ... .. ... 4 | Lingulina . ............. A, 2
Schwagerina. ... e “2 | Valvulina....... ...l 1
Fusulinella. .......... ... .. ... ... ... 2| Tetraxis........... ... ... ...l 2
Archaeodiscus. ...l 1 | Climacammina ............. e 4
Spirillina....... PR [ e 5| Endothyra ... .. ... .. ... ..o .i.l.. 4
Nodosaria. . . ... ... ... .. 1| Bradyina........... ... ...l 1
Nodosinella.............. ... ... ..., o 1| Cribrospira . ... 1

‘This fauna, which comprises 14 genera and 31 species, is of course much more
extensive than the Guadalupian. Most of the Guadalupian genera, however, are
found among those cited by Lorenthey. Among the non-Guadalupian genera.
especial importance attaches to Schwagerina.

The Indian Archipelago has furnished but a .small record, one or two species of
Fusulina, Moellerina, and Schwagerina being all that I have encountered.
~ In Moller s monograph on the Russian Foramlmfera no fewer than 43 species
are discriminated, representing the following genera:

'

. Species. Species.
Nummulina.......... .. ... . ... ....... L Spirillina ... 4
Fusulina..._...... ... ... ... ... ......... 6 | Cribrostomum . ..........._...._.. e ‘8
Schwagerina....o........o.....o.. 1| Tetraxis...... e i 2
Hemifusulina......... ... ... ................ 1| Nodosinella ................ . ... ... ....... 3
Bradyina....... e e 2 | Archeeodiscus ... i 1.
Cribrospira. ... ... .Looilil.. 1| Fusulinella_............ S
Endothyra.. ... .. ... ... 5| Stacheia . ... Ll -2

Already in the Moskovian this group was fairly abundant. Trautschold cites
the following: <

Species. t Species.
Nummulina. .. ... ...... . 1| Endothyra . ... .. ... ... ..., 1
Fusulina........... ... ... ... ... .... 1 Fusulinella ... ... ... o sl 2
Bradyina....... .. ... ... . ... ........... Bigenerina ... ... il 1

Mbller also names the fo]lowmg genera from the Lower Carboniferous,”
which I take to be a corresponding hormon

Species. ) Species.
Bradyina... ... .. ... .. .. ........... 1 Tetraxis . .oomieee e 2
Cribrospira. ... ... ... ... ... ... ... 1| Nodosinella ... . .. 3
Endothyra. ... ... ... ... ... ... 5 | Archeeodiscus........o....ooiiiiLL 1
Spirillina. ... 4 | Fusulinella........ s 1
Cribrostomum. ................................ 6| Stacheia ......... ... ... ............ 2D

They are, perhaps, especm,lly abundant in the Gschelian, where one genus is
regarded as a diagnostic fossil, the Schwagerina zone being named after it. It is
of importance to note that Schwagerina is not known in the Guadalupian series.
Where it does occur in western North America, its horizon is, so far as can be deter-
mined, lower and its associated fauna different. If it occurs in the trans-Pecos
section, as is very likely, its position is in the Hueco, below the Guadalupian.
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To return to the Russian section, the number of species in the Artinskian is still
considerable. Moller cited only Fusuling verneuwili and Schwagerina princeps, but
Stuckenberg records Fusulina verneuili, F. cf. longissima, together with two unde-
termined species of the same genus, as well as Cribrostomum gracile and C. cf. com-
mune. Krotow is authority for the occurrence at this horizon of Cribrostomum
gracile, Cribrostomum sp., Fusulina vernewili, Fusulina 3 sp., and Schwagerina
princeps.

In the Russian Permian the class is still present in force, for although other
authors give but scanty mention, Netschajew records four species of Nodosaria, one
species of Endothyra?, one species of Cribrostomum?, and two species of Spirillina.

Enderle cites from Balia Maaden, in Asia Minor (as identified by Schellwien) :

Species.
Moellerina. .. ... i e 2
Schagwerina . .. ..o 1
Frusulina. . . 2
Miliola. e 1

I do not know whether Gemmellaro described any Foraminifera from the Fusu-
lina limestone of Palermo, but this name indicates that the genus Fusulina, at least,
was abundant. Schellwien described a very considerable foraminiferal fauna from
the Carnic Alps, of which the following is a summary:

Species. Species.
Fasulina. o .....o i 9 AmmodisCus. .. . oiiii e 2
Schwagerina. ... ... ... ... ... ... 2 Textularia....... ... .. oL 2
Fusulinella. ... ... . ... .. ... ... ........ 2 Bigenerina... ... ... ... 3
Endothyra. ... o 2 Metraxis. . ... ... 2
Stacheia.. ... .. ... 1

Gortani also found forms belonging to this group in the Carnic Alps, to wit:

Species.
Nodosinella. . ........... e e 1
Fusulina . e 3
Sehwagerina . ... ... e 1

The German Dyas is not without this class of organisms, Geinitz citing them
under the following genera:

Species.
Nodosaria.. ........... e i 6
Dentalina. .. 2
Textularia. . ... i a... 4

In the Permian of England, King cites three species of Dentalina, two of Textu-
laria, and one of Spirillina.  Brady“ quotes four species of Trochammina,one species
of Nodosinella, one species of Nodosaria, two species of Dentalina, and two species of
Textularia from. this horizon. He also cites distribution for other areas, his entire
work involving 62 species and 20 genera; but as he excludes the Fusulinas, and as
the Permian horizon is that which chiefly interests this discussion, it does not seem
necessary to consider his other data.

a Brady, . B., Carboniferous and Permian Foraminifera: Mon. Pal. Soc., l.ondon, 1876, pp. 1-166, pls. 1-12.
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I have not found recorded any representatives of this class from the Arctic
region, from New South Wales, or from South America.

The survey of the foraminiferal development of the upper horizons of the Car-
boniferous, thus hastily made, seems to bring out several facts of at least seeming
significance. The different types aside from Fusulina can not positively be said to
be less well represented, rather than less well known, in the Guadalupian, but I
believe that they really are less well represented than in certain favored aress in
other parts of the world. Fusulina elongata, the characteristic Guadalupian fora-
minifer, is unique the world over for its robust growth and elongate shape. The con-
ditions which proved so salubrious for Fusulina may have been adverse to the devel--
opment of other types, so that they are, as already noted, somewhat scarce. In'the
typical Russian Permian, the Dyas of Germany, and the Permian of England, while
other foraminiferal types persist the genus Fusulina is made notable by its absence.
It is represented in the Artinsk by two species, F. verneusli and F. longissima. These
two Russian species, together with several from India, where I. longisstma is also

‘found, are-especially similar to F. elongata by reason of their long slender shape, a
configuration which seems to be rather significant of late Carboniferous horizons,
-of a faunal provmce, or of both.

If references in literature furnished an accurate index of the d1str1but10n of fos-
sils, one would be justified in inferring that except for the fusulinoids Foraminifera
were much less numerous and well differentiated in the Carboniferous of North
America than in other parts of the world, since there have been obtained in England,
in continental Europe, in India, and in China a large number of genera, such as Fusu-
Uinella, Stacheia, Psammophis, Hemidiscus, Archeodiscus, Spirillina, Nodosinella,
Lingulina, Climacammina, Bradyina, Cribrospira, Cribrostomum, Moellerina, and
others, which are as yet unknown in the two American continents.

Compared with this list our own representa’uon is meager indeed, 1nclud1ng
little besides the fusulinoids. FEndothyra is plentiful at certain localities in the
typical Mississippian, and a species has also been cited from probably the same
general horizon in the Rocky Mountains. Bagg, furthermore, has given a list- of
genera not, for the most part, recorded elsewhere, observed in a Mississippian
limestone of Colorado.® A species of Nodosinella has been also described from' the
Carboniferous limestone of Windsor, Nova Scotia, but these occurrences are also,
so far as known, in the lower Carbomferous

In the upper Carboniferous we have five specles of Valvulina from the MlS-
sissippi Valley, which have never been rediscovered since their first description, and
‘the following list, which Spandel ® has recently described from the Pennsylvaman
of Kansas: Ammodzscus cf. filum, Ammodiscus concavus, Bigenerina cf. eximia,
Monogenerina atava, Monogenering nodosariiformas, Tea:tulafvia gibbosa, Tetraxis
conica var. lata, Nodosaria postcarbonica, Geinitzina postcarbonica, Dentalina bradyy,
Fusulina cf. regularis,® and Fusulina sp. There are, in addition, the Fusulinas,

aMon. U, 8. Geol. Survey, vol. 31, 1898, p. 29.

b Spandel, E., Festschr. Natur-hist. Gesell. Niirnberg, 1901, p- 174.

¢ Schellwien also cites this species from the Pennsylvanian of the Mississippi Valley region, (Paleeontographica, vol 44
1897, p. 251). Tie notes (p. 280) tHat though Fusulina cylindrica is cited with the greatest frequency from thls region, the
identifications are, in many cases at least, incorrect.
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which are so abundant that they occur almost everywhere. In this general refer-
ence are also included fossils of the genus Schwagerina which are found only in the
far western areas of this continent, so that the foraminiferal representation of the
typical Pennsylvanian with these few exceptions is restricted, one might almost
say, to the genus Fusulina itself. But the Fusulinas of the Mississippi Valley for the
most part belong to a single type, for which I recently introduced the name 7T¥riti-
cites. Triticites ranges well westward, but the typical Fusulinas with fluted walls
appear to be rare in the Pennsylvanian and so-called Permian of the Mississippi
Valley.e :

’ If one compares the foraminiferal fauna of the Guadalupian with that of the
Pennsylvanian the greatest difference is apparent. Not only does the Guadalupian
contain a larger and more varied representation, but where there is common ground
the differences are really remarkable. Fusulina elongata both belongs to a different
and more complex group of the fusulinoids than Triticites secalicus, and is even
unique among the Fusulinas themselves.

When fossils strike the eye they are collected, and when collected they are
described ; but they escape observation not only by reason of rarity but by smallness
of size as well, and the Fusulinas owe their frequent citation to excellence in both
particulars, since, though smaller than most fossils, they are readily visible as indi-
viduals, and in many places they occur in incalculable profusion. The other types
are, for the most part, of less robust proportions, and while they might thus more
readily escape observation and owing to difficulty be neglected in research, it is
pretty safe to conclude that they are really far less plentiful than the Fusulinas.
Therefore it is probable that a well-directed and persistent search would show that
-the Pennsylvanian foraminiferal fauna was fully as diversified as the Guadalupian,
and that the Guadalupian itself was much more varied and extensive than we now
know it. ,

Thus while it is likely that the Foraminifera of the Guadalupian are really n

-more varied than those of the Pennsylvanian, I can not but lay stress on the great
difference manifested by the single type which they possess in common, and express
the expectation that, in view of this difference and that of the associated fauna, the

‘remaining Guadalupian and Pennsylvanian Foraminifera, when they shall have
become better known, will prove to be almost equally distinet.

Although the true Fusulinas, of which F. elongate is a representative, occur in
western North America, they are quite distinet from the latter specifically and are,
so far as known, associated with very different faunas. The only exception which
need be made to this statement is a large elongate species occurring in the highest
Paleozoic rocks of California, which, though I have not examined it microscopically,
by its shape and size is very suggestive of F. elongata. The associated fauna, how-
ever, contains little that recalls the Guadalupian. '

Schwagering, at least the large rotund type, appears to be restricted to the
western portion of the continent, its horizon in California being below the elongate
Fusulina just mentioned. This genus is not known in the Guadalupian fauna, its
position in the trans-Pecos section—-if it really occurs there, which I can not posi-
tively assert—being in the Hueco formation, which lies below the Guadalupian beds.

aThat they do oceur there, however, appears to be shown by the citation by Spandel and Schellwien of Fusulina regu-
laris, as above noted. :
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Genus FUSULINA Fischer de Waldheim.

This genus is represented in the Guadalupian fauna, so far as known, by but
one species, that described by Shumard nearly fifty years ago as Fusulina elongata,;
but while apparently possessing the structural characters of typical Fusulina,
F. elongata is unique among known members of the genus in the relatively gigantic
proportions which it attains. It is found in the profusion in which shells of this
class are wont to occur, whole strata being practically composed of it.

It has this abundance in the highest known horizon of the Capitan limestone,
where, with the exception of sponges, it dominates the faunal representation to the
exclusion of other types.2 It is absent in the middle portion of the Capitan, how-
ever, where the most prolific molluscan fauna was found. - In the “dark limestone”
and in other portions of the Delaware Mountain formation it is also abundant,
associated with trilobites, mollusks, etc. It is not known in the black limestone at
the base of the Guadalupe section, however but has been obtained from the southern
Delawares and probably from the Glass Mountains. :

Although, as before remarked, but one species has at present been discriminated
in all this Wide range and distribution, it is possible that local conditions of preser-
vation may have operated to conceal the presence of related forms, although unre-
lated species, unless very rare, probably do not occur. In the Guadalupe Mountains
these fossils are not found free and with the detailed characters brought out by
weathering. On the contrary, at some horizons, before they were covered over and
solidified into the hard Capitan limestone, each organism became the center of a
thick dolomitic envelope, which effectually conceals everything except general propor-
tions. Thus, for the most part, instead of using macroscopic characters for the index
of specific discrimination, this has to be reached much more laboriously by thin sec-
tions of individuals selected more or less at random. While, as already stated, simi-
lar species may from these causes have been passed over, obviously distinct ones,
such as have a notable difference of proportion, must be absent or rare.

_ F. elongata possesses the structures of typical Fusulina, but differs importantly
from the Pennsylvanian forms, which commonly pass as representatives of this genus.
This fact led me to introduce the term Triticites® for the Pennsylvanian type.
While in Fusulina the radial walls are so fluted as to form with one another a divi-
“sion of each longitudinal chamber into a great number of little chamberlets, in
Triticites the radlal walls are straight, except in the terminal regions, and the cham—
bers practlcally continuous from end to end. All the structural features which T
noted in Triticites had already been described by Schellwien for Fusulina,© and the
main differential character lies in the plication of the radial walls. Although Doctor
Schellwien writes me that, as T had already surmised, an mtervradatlon is found
between these two types, and expresses the opinion that Tmt?,cztes on this account is
not a valid term, T venture to hold to the belief, having due regard to his extensive
knowledge of this group, that where the extremes are as widely divergent as in the
present case they should not be placed in a single genus. A distinguishing name
* will do good service in recording differences, both in dispersion and geologic range.

a At least where T collected it, at station 2005.
b Am. Jour. Sci., 4th ser., vol. 17, 1904, p. 234.
¢ Palaontographica, vol. 44, 1897, p. 238.
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FusuriNnA ELoNGATA Shumard.

PL V, figs. 1 to 5; PI XVII, figs. 1 to 8; PL. XXII, figs. 7 to 9; P1 XXVII, figs 1. 2.

1858. Fusulwia elongata. Shumard, Trans Acad. Sci. St. Louis, vol 1, p 297 (date of volume, 1860).
White [Permian] limestone, dark limestone, and sandstone- Guadalupe Mountains, New Mexico
and Texas
1859. Fusulina elongata. Shumard, idem, p. 388.
‘White [Permian] limestone and underlying sandstone: Texas and New Mexico

Shell nearly cylindrical, very slender and much clongated, pointed at the extremities, which are
slightly curved; chambers very numerous, aperture very narrow, linear, cxtending the entire length.
Surface covered with fine, somewhat flexuous strize.

Dimensions.—Length, from 1 to 2 inches, width, from 1 to 2 lines. This species 1s at once distin-
guished from F cylindrica by its remarkable length.

Occurs in the white limestone, dark limestone, and sandstone of the Guadalupe Mountains of New
Mexico and Texas. ’

Shumard’s rather brief characterization of this species, which is quoted above
in full, leaves considerable to be added in the way of detail and somewhat in the way
of correction. Probably the most remarkable feature of F. elongata is its length and
slender proportions. Shumard gives the length as from 1 to 2 inches (25 to 50 mm.),
and the width as 1 to 2 lines. About 5 mm. is the maximum diameter observed by
me, and the average is perhaps 3 to 3f mm., while many examples are still smaller.
I also, in a brief preliminary announcement of this fauna, said that Fusulina elongata
probably attained a length of 2 inches. This is perhaps an overestimate, as no
specimens have come to hand exhibiting these dimensions. These fossils show an
unexpected tendency to break up into short sections, and also to exfoliate spirally.
This is especially true of examples from the Delaware Mountain formation and
from the ‘“dark limestone,” where probably the largest individuals occur. Itisrare
to find specimens complete, even in the matrix, at these lower horizons, and I have
never seen one of the larger specimens complete. Fragments measuring 30 mm.
are rare. One is, moreover, liable to be misled in estimating the original length
from fragments, for, instead of tapering gradually to a point, many examples, espe-
cially large ones, terminate rather abruptly with bluntly rounded ends. It seems
to me not improbable, however, that some large examples did reach nearly to the
dimensions indicated—>50 mm.

The shape is usually more or less contorted, sometimes once curved, less often
in several directions. The sutures are as a rule flexuous, and sometimes their course
is very irregular. They are also occasionally confluent, in which case of course the
chambers do not extend the entire length of the shell. The sutures are somewhat
depressed and are closely disposed. They number 36 to 39 in a large volution, as
indicated by the partitions seen in transverse sections. In addition to the longi-
tudinal markings produced by the sutures there are also to be clearly seen in some
specimens transverse rings, which are close together and are undoubtedly to be asso-
ciated with the division of the chambers into chamberlets. The number of volutions
in this species is uncertain, and of course varies in proportion to size. It is difficult
if not impossible to count those in the extreme center. Certainly ten or eleven
turns are completed in some instances.

Although several authors, more recently Schellwien in particular, have described
the structural features of Fusuline with much care, some observations on the struc-
ture of F. elongata seem in this connection deserving of record. The initial cell is
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well shown in a number of the sections studied and is of unusually large size.
What may be regarded as the mature condition seems to have existed during the
formation of most of the shell. Growth was effected by the addition of chambers
extending usually from end to end of the axis. The back and floor of each chamber’
" are formed by earlier portions of the test, the top and front by & new mural growth
which at first has a spiral direction and later by a sudden bend becomes radial.
Thus what superficially in cross sections has the appearance of a continuous revoly- -
ing wall, and has sometimes been represented as such, is in reality made up of many
discrete sections, each of which is directly connected with a radial partition. Neither
the spiral nor the radial walls which constitute the two structural elements are
simple or continuous as a whole. They are mutually continuous, but are discrimi-
nated by a change in structure accompanying a change in direction. Almost always
it is possible to make out, and in most cases to do so clearly, an outer layer, which
is thin and opaque, and an inner portion, quite distinct from the crystalline calcite
‘that usually fills the chambers, which is translucent and relatively much thicker:.
That the dark line which bounds the outer half of each chamber does not simply
mark a plane against which organic material was deposited from two directions is
- shown by the fact that it defines the outline of the final volutions. It is true, how- -
ever, that on the inner volutions secondary deposits of testaceous material are
sometimes made. This layer forms a plane of dehiscence along which the volutions
separate, but it remains with the older volution of which it formed the external
surface. ' ' ,

" There is also a structure which has caused the shell in this genus to be described
as perforate. In brief, the wall seems to be intersected by innumerable tubular
pores, or if solid by rods, whose direction is normal to the two surfaces. As these
have the same appearance in sections perpendicular to the axis as in those parallel
to it, they can safely be said to be cylindrical, though, as they can often be distinctly
seen to contract toward the outer side of the wall, their real shape is rather that of
an elongated cone. They are dark when seen in section, like the outer superficial
layer.with which they appear to connect. This circumstance, together with the
fact that they are evidently not continuous with or of the same substance as the
crystalline calcite with which the chamberlets are filled, leads me to doubt that they
were ever hollow tubes. This structure seems to be limited to the revolving wall,
the radial wall being solid and homogeneous. ‘ ,

Just after the wall is flexed from a spiral to a radial direction it becomes regu-
larly and strongly fluted transversely to its length. Each of the partitions is so
arranged with regard to those adjacent that the concave folds of the one are opposite
and adnate to the convex folds of the other, so that each long longitudinal chamber
i§ in this way cut up into many chamberlets. It is the absence of this structure in
Triticites which distinguishes that genus from Fusulina. Practically no intimation
of this structure is retained upon the exterior, where a straight, linear, longitudinal
furrow marks the suture between each two chamberlets; but if.the outer wall is
removed the anastomosing partition walls are seen forming a regular network whose
openings have a quincuncial arrangement and extend in spiral lines. Almost
equally marked evidence of the same structure can often be seen at the aperture in
the columnlike fluting of the partition wall. Indications less striking appear in
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sections in the loops and lines which the partitions make when cut in different
directions. .

Probably no single chamber is completely inclosed by its partition wall, which
many sections, both in Triticites and Fusulina itself, show to be incomplete—that
is, it is seen not to extend quite to the revolving wall beneath. In a transverse
section the partitions appear to be sometimes complete and sometimes incomplete,
.and as it often happens that for a whole volution or two they are the one, and then
for an equal distance the other, it seems rather probable that little openings are left
at the base of the partition wall, and that these are somewhat regular in their dis-
tribution, appearing more or less consecutively in a linear way in concentric lines.
It was through these openings, and not probably through the pores, that the proto-
plasm issued to feed and to secrete new chambers.’

Shumard cites the range of this species as being extended from the yellow sand-
stone through the ““dark limestone’” and into the ““white limestone” above. This
statement is corroborated by later observations, and I have not been able to dis-
criminate specifically between the lowest and the highest occurrences of this form.
While maintaining about the same proportions throughout this range it is possible
that a discrimination can be effected on certain microscopic differences. For -
example, in cross section the specimen from the Delaware Mountain formation
represented by fig. 8 of Pl. XXII shows the shell to be more loosely coiled; or, in:
other terms, the quotient of revolution to be different from that found in ﬁgures of
specimens from the ““dark limestone” and from the top of the Capitan formation.
My studies have not yet progressed sufficiently for me to state whether this difference
is constant between forms occurring at the two horizons, or whether it can possibly
come within the limits of specific variation. S

Fusulina elongata is frequently found in extreme abundance. Calcareous bands
are produced in the sandstone by its occurrence, and thick strata in the limestones
are composed almost entirely of it. It is especially abundant in the very highest
strata seen in the Capitan formation,® where the fauna seems.to consist almost
wholly of these Fusulinas and of calcareous sponges. At this horizon, where con-
siderable beds are almost entirely made up of these organisms they show a marked
tendency to assume uniform orientation, as if arranged by current action, so that
when the rock is broken in one way only transverse sections are exposed, and in
another only longitudinal.

Near the base of the Capitan, in what is probably Shumard’s *“ dark hmestone
they are again very abundant, but are here associated with a considerable brachlopod
fauna. The main Gugxdalupian fauna described in these pages, which was obtained
about midway between these two horizons, is not associated with Fusuling. - In the
Delaware Mountain sandstone these fossils occur at several horizons in great abun-
dance, but they have not yet been found in the basal black limestone.

In addition to localities in the immediate vicinity of Capitan Peak -we ha,ve
Fusulina elongata from points many miles to the south, where it oceurs in limestones
supposed to represent the Delaware Mountain sandstone of the typical Guadalupian
section, as well as from the same horizon (provisionally) far to the southeast, near

a Station 2005. The statement is not true of the collection made by Mr. Richardson at >presumably the same locality
and horizon (station 2966).
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Marathon. A large, much elongated, and slender species, probably identical with
this, is found in great profusion in California, on McCloud River, in the upper
beds of the Carboniferous section above the McCloud limestone, which carries
Omphalotrochus and Schwagerina—i. e., in the Nosoni formation, or, as it was formerly
called, the McCloud shales—and also in other areas.

. Horizon and locality.—Top of Capitan formation, Capitan Peak (stations 2905,
2966, 3762); “ dark limestone,” station 3762a, Pine Spring (station 2930), and hill
southwest of Guadalupe Point (station 2924); Delaware Mountain formation, Gua-~
dalupe Point (stations 2903, 2919, 2931, and 2963), Guadalupe Mountains, Texas.
Delaware Mountain formation, southern Delaware Mountains, Texas (stations 3500,
2069, 2957, and 2964). Delaware Mountain formation, Comanche Canyon, Glass
Mountains (station 3763) and mountains northwest of Marathon (station 3840),
Texas. : '

Genus FUSULINELLA Méller.

- FUSULINELLA sp. 4.
PL V, fig. 6.

Although muech less abundant than the Fusulinas, the Foraminifera belonging
to other genera hardly form a negligible quantity in the Guadalupian fauna. For
the sake of completeness.I have felt constrained to give them a cursory treatment,
although with much diffidence. On the one hand, I have not had previous occasion
to give these forms much attention, and consequently approach the subject with
but little experience; and, on the other, the study of the Guadalupian Foraminifera
is beset with something more than the ordinary difficulties. Though the Fusulinas
ocecur in great profusion, I have been unable to find the other forms in the gross,
owing to their small size and much less abundance, and it is necessary both to dis-
cover and to study them by aid of thin sections. This means, of course that no
examination can be made of their external characters and that the orientation of the
sections is entirely a matter of chance. Furthermore, in most cases the ‘original
substance of these organisms has been so altered that the detail of their structure
has been impaired if not altogether obscured. C

Although, as I have said, they are very much less numerous than the prevailing
Fusulina elongata, as also very much smaller, a number of organisms of foraminiferal
nature are shown in the sections which I have had made; but for the most part the
few cells are arranged in so irregular a manner that the sections evidently depart widely
from the critical orientations i%respect to which the structure of the organism can
be intelligently studied. I regard it as possible, therefore, that the sections exam-
ined really represent a more varied foraminiferal development than I have been able
to discriminate; and, on the other hand, that some of the forms discriminated may
really be one and the same. :

In the highest horizon of the Guadalupe Mountains, associated with Fusulina
elongata, though much less abundant, is a form which I think should be referred to
Fusulinella. One, section especially shows a regularity of arrangemént indicating
that it is oriented in accordance with one of the axes. It is represented by fig. 6
of P1. V. It seems to be directed at right angles to the axis of revolution and to be

3695—No. 58—08——75
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situated rather near one of the ends. Other sections which can probably be referred
to the same species appear to have cut the.shell more at random. The general
shape of the organism, so far as can be ascertained from my very imperfect data,
was spheroidal, much flattened through the axis. There are about 24 chambers in.
the final volution, as near as can be counted. The walls appear to be double and
imperforate, but the minute structure of many of these forms has been obscured or
even perverted by preservation. These chiaracters seem to warrant the provisional
assignment of this shell to Fusulinella, but my material is too imperfect to justify
me in describing it as new or attempting to identify it with species known.

Horizon and locality.—Top of Capitan formation, Capitan Peak (station 2905);
Delaware Mountain formation, Guadalupe Point (station 2903), Guadalupe Moun-
tains, Texas. Delaware Mountain formation, southern Delaware Mountains, Texas
(station 2957). :

FusuLiNeELLA sD. ).
Pl. XXVTI, figs. 5 and 5a.

This species is represented by a single silicified specimen from the southern
Délawares. Only the exterior is accordingly known. The shape is compressed
spherical, the axial diameter being about half that in the plane of revolution. The.
latter measures about 13 mm. There are, as well as can be counted, 26 chambers
in the last volution. The partitions are simple and straight. Either the sutures
are very deep or, more probably, what is presented for study is not the shell itself
but a silicified mold of the interior, and what appear to be the sutures are really
the cavities left by the walls.

There are no American species with which to compare this form save Fusulinella
sp. @ of the Capitan, and as the present form is known only macroscopically and
-Fusulinello sp. a only in thin sections, which are, moreover, for the most part ori-
ented at random and have the s"cructures but poorly shown,- the conditions are not.
at hand for a very satisfactory comparison. The present form appears to demand
recognition as a distinct spec1es because it is much larger and has, for the size, less
numerous chambers. :

It hardly seems profitable to compare with foreign species the form under dis-
cussion, because the conditions under which it is studied would prevent a satisfactory
conclusion in any event. '

Horizon and locality.—Delaware Mountain formation, southern Delaware Moun-
tains, Texas (station 2969).

FusvLiNELLA sP. c.

This species, like the foregoing, is represented by a single specimen and, though
found in association with it, appears to belong to a distinet species, or at all events.
& distinet variety. The number of chambers and other characters are about the
same in both, the only obvious difference being that of proportion, the present form
having about twice the axial diameter of the other, resulting in a nearly spherical,
instead of a flattened, shape. Owing to their size and shape it seemed probable
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that this and the preceding form were Fusulinellas rather than Schwagerinas, it
being impossible to resort to thin scctions for the determination of this point.

Horizon and locality—Delaware Mountain formation, southern Delaware
Mountains, Texas (station 2969).

Genus ENDOTHYRA Phillips.

Exporuyra sp. a.
Pl. XVII, fig. 11.

One of my slides shows a shell referred with some-doubt to the genus FEndothyra..
The section does not pass through the test with a critical orientation, but somewhat.
obliquely. For a short distance it nearly coincides with the plane of one of the
partitions, probably the outer partition, and partially shows an interesting feature,
namely, that this wall was pierced by relatively large round pores. How many of
these there were and whether they had any definite arrangement are at present-
unanswerable questions. , They appear to have been few.

The obhqulty of the section which enables this character to be seen distorts
the remaining parts so that the facts that would be shown in a section normal to-
the center of -the axis can not be definitely ascertained. There must have been
from 15 to 20 chambers in the last volution, and the partitions can be inferred to.
be strongly convex. As so often occurs in the Guadalupian rocks, the original
composition of the shell seems to have been altered and the present appearance
can not be entirely trusted. There isa thin dark-colored outer layer and a thicker,
less dense inner one which shows very indistinct traces of having been perforate.

The appearance of this section is shown by my figure. The general character
seems to agree best with Fndothyra. The number of chambers is perhaps a little:
high for that genus, and much too high for Bradyina or Cribrospira. The impor-:
tant feature presented by the perforated outer partition is, to be sure, rare in Endo-
thyra. Moller has found it in a few species, where it seems to occur chiefly in the
final chambers when they assume a rectilinear instead of the usual spiral direction.
It i1s much more common in Bradyine and OMbrospira, but so far as can be
inferred the pores are larger and less numerous in the form under con31derat10n
than is characteristic of those genera.

Horizon and locality—Top of Capitan formation, Capitan Peak (stations 29052,
3762); ‘‘dark limestone,” Pine Spring (station 2930), Guadalupe Mountains, Texas..

Enpornyra sp. b.
Pl. XVII, ﬁg 10.

My figure shows the appearance of the form on which the present division is
based. I judge that the section is not quite perpendicular to the axis and that it
lies a little to one side of the cemter. Some of the partitions are incomplete and
some appear to be complete. The line of growth in the final volution of the shell
seems about to be changing from a spiral to a rectilinear direction, a feature some-
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times found in Fndothyra but rare in other genera. The final volution appears to
have consisted of about 18 chambers.

The microscopic structure is obscure, but appears in the main to be like that
of the foregoing species, with a thin dark outer and a thick light inner layer, but
in places the walls seem to be divided by a line of nearly transparent material, so
that they have the semblance of being double, as was described by Mbller for
Fusulinella and as is seen in the figured specimen of Fusulinella sp. . To this fact
but little weight can attach, as owing to alteration a similar appearance can occa-
sionally be noted in Fusulina elongata, and as Schellwien regards this apparent
structure to be adventitiouseven in typical Fusulinells. TIndeed, the discrimination
between Fusulinella sp. ¢ and'these two species of Endothyrd<rests on uncertain
evidence. The figured specimens of the Endothyras have of course peculiar char-
acters, which are not to be found in the other sections referred to the same species.
These differ from Fusulinella sp. @ in being larger and having, for their size, fewer
chambers. But if the figured section of Fusulinelle sp. @ were supposed to be taken
near an extremity of the axis, a section through its center would give at the same
time a larger size and no greater number of chambers. Such a section would present
no marked differences, so far as I can see, from most of those referred to Endothyra
sp. @ and FEndothyra sp. b without, however, necessarily possessing the peculiar
features of what may be called the typical specimens of either. But unless situated
at the very extremity of the axis, and unless very nicely oriented to it, the figured
section of Fusulinella sp. ¢ could hardly fail to cut some of the earlier volutions
and consequently .to present a different appearance from what is really the case.
It seems probable, therefore, that the forms placed with Fusulinella sp. o are dif-
ferent even from the nontypical shells referred to Endothyra, being neither pecul--
iarly located sections nor small and immature specimens. As the number of cham-
bers per volution increases with size, in the latter event the number in mature shells
of the Fusulinella would be greater than in the corresponding size of the FEndothyra.

If really congeneric with the types, the other specimens referred to Endothyra
sp. @ and Endothyra sp. b can hardly be Fusulinellas, even if they prove not to belong
properly to Endothyra; while if not congeneric they may be Fusulinellas, but they
are as distinet from Fusulinella sp. b as from Fusulinella sp. a, being much smaller
and for the same size more highly chambered. .

Horizon and locality.—‘Dark limestone,” Pine Spring, Guadalupe Mountains,
Texas (station 2930).

+

ENDOTHYRA sp. ¢
Pl. XXVII, fig. 4.

Unlike the two other types which 1 have referred to this genus, that under con-
sideration is represented by a section which is nearly parallel with, instead of nearly
perpendicular to, the axis. I have not thought it to be the same species as they,
however, because it is much smaller and composed of a larger number of cells than
they would have had at the same size. The general character of this form is shown
by my figure, to which I am unprepared to give any additional data.

The other species were referred to Endothyra with some doubt, but the appear-
ance of the present section is more characteristic and the generic reference is made
with greater confidence.
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While the four different types of coiled shells which T have discriminated as
‘Fusulinella, sp., Endothyra sp. a, Indothyra sp. b, and Endothyra sp. ¢ are quite
_distinct in the oriented sections on which they are based and in some others, the
many views fortuitously cutting these organisms present, naturally, very varied
appearances, and many of them I find it impossible to refer with any confidence to
- to one type or the other. Of such assistance as might be afforded by the minute
structure of the test I have been deprived, as the structure has in most cases been
lost through alteration.

Iorizon and locality.—Delaware Mountam formation, southern Delaware
. Mountains, Texas (station 2964).

Genus SPIRILLINA Ehrenberg.

SpiriLLina aff. S. pnana Méller.
PL XVII, fig. 9.

This species is based essentially on the little specimen a section through which is
shown by fig. 9 of P1. XVII. It appears to be related to 8. plana Méller, but to be
probably a distinet species. The rate of expansion is considerably less than in
Méoller’s species, the walls relatively thinner, and the number of volutions greater.
The walls do not show the closely perforate structure represented in Moller’s
ﬁgure appearing in fact to be nearly structureless, but this is probably the effect of
" alteration. T am not certain that my specimens do not belong to the group for
which Schellwien recently introduced the name Hemidiscus:

Because my material is so limited and its characters so imperfectly known I
have, as in -other cases, refrained from proposing a specific term for this form. ,

Horizon and locality.—Top of Capitan formation, Capitan Peak (station 2905);
‘““dark limestone,”’” Pine Spring (station 2930), Guadalupe Mountains, Texas.

Genus LINGULINA D'Orbigny.
LixcuLiNa? sp.
PL. XXVII, fig. 3.

The figure on Pl. XXVII shows all that is known of this form, which occurs,
however, in several slides from this station. It appears to consist of a rectilinear
series of flattened, subspherical, more or less embracing chambers, which gradually
increase in size from one end to the other. The microscopic structure has been
entirely obscured, and the section does not show whether the chambers were con-
nected by large oral apertures. The general appearance is rather suggestive of
Lingulina széchenyii Lisrenthey,® but the generic and the specific relations are at
present a matter of uncertainty. '

Horizon and locality.—Delaware Mountaln formation, southern Delaware
Mountains, Texas (station 2964).

@ Wigsenschaftliche Erge_buisse der Reise des Grafen Béla Széchenyi in Ostasien, Wien, 1899, vol. 3, p. 280.
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 SPONGIZA.

The sponges of the Guadalupian form a remarkable feature of the fauna, both
in abundance, variety, and peeuliar development. This group is apt to be neg-
lected, in the field as well as in the laboratory, and in the present case no special
eflort was made when collecting to obtain material. In fact, attention was particu-
larly centered on the brachiopods and mollusks; yet the sponges have proved not .
the least novel and varied element of the fauna.

The preservation of my/specimens leaves in many cases much to be desired,

and often it has been impossible to refer them even to the genus with certainty.
The two types of Silicispongie and Calcispongiz have been recognized, not because
of any difference in their present mineral composition, but by reason of apparent
- structural affinities. Tn the white limestone of the Guadalupe Mountains, where
sponges_ are especially abundant, both types lack the original siliceous composition
which one of them is supposed to have possessed. It is chiefly at this horizon alone
that the Calcispongis, so far as known, are found. In the lower beds of the Guada-
lupe section and at some of the outlying localities the Silicispongize still retain their
siliceous nature, though probably not the original siliceous material or form.
. Owing to the aberrant character of some of the organisms here referred to the
sponges, their determination as belonging to the Lithistida of the Silicispongiz or
to the Calcispongie is still debatable. Steinmannia, Amblysiphonella, etc., which
seem by common consent to be grouped with the calcareous sponges, have com- *
pletely lost the spicular structure of their walls, and the types from the Capitan in
which this has happened, especially those that manifested an appreciable analogy
in their organization to the genera named, have been placed with the same group,
as indicating apparently the best disposition which it is at present possible to make
of them.

Owing partly no doubt to their real scarcity, but in some degree probably to their
unattractive character and the little promise of return which they hold out, sponges
have been described in but few of the works with which it seemed desirable to compare
the Guadalupian fauna. One of the exceptions is, of course, Waagen s monograph
on the faunas of the Salt Range of India. In this work species belonging to the
genera Amblysiphonella and Steinmannia are described, showing an agreement, so
far as they go, with the Guadalupian fauna, which possesses, however, a much
greater abundance ‘and variety of these organisms. In his paper on the Chitichun
fauna No. 1 Diener cites a species of Amblysiphonella and a problematicum which
may prove to be one of the Calcispongie, though of a genus different from any
of the Guadalupian types and probably new.

. Among the scattered references in which sponges of this period are treated, per-
haps the most noteworthy, aside from that of Waagen, are several which deal with the
European Permian. In the Russian Carboniferous series these organisms would
appear to be very rare. Netschajew, however, in his account of the Permian faunas
of eastern Russia figures two specimens® representing a type which is rather sug-
gestive of some of the Guadalupian genera (Guadalupia cylindrica). Whether this .
resemblance is entirely superficial or has some real basis in structure can not be told.

a Netschajew, A., Kazan Obshchestvo Estestvo-Ispytatelei, Trudy, vol. 27 1894, P1. I, figs. 27, 36.
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In his monograph on the Dyas, Geinitz cites & number of sponges, most of them,
it is true, quoted from King. The two Gernian species which he figures are too
imperfectly known for me to ascertain their relationship to the Guadalupian formis.

King’s monograph, already referred to, contains the citation of five species of
sponges, which he distributes among the genera Tragos, Seyphia, and Mammillopora.
“The form figured as Scyphia tuberculata is very suggestive of that which in the Gua-
dalupian has been named Cystothalamia nodulifera, but here again the means are not
at hand for determmmg whether the resemblance is acmdental or intrinsic. The
four other species do not recall anything in thé Guadalupian fauna, although the
form referred to Mammillopora mammillaris may be related in point of structure,
though less so in growth, to Virgule neptunia. :

* Hind’s catalogue of sponges in the British Museum shows a rather limited list
of species, and one which manifests very little resemblance to the Guadalupian.
Among the monactinellids he cites one species of Reniera? and one of Haphisteon;
among the tetractinellids one species of Geodia and one of Pachasterella; among the
lithistids one species of Doryderma; and among the hexactinellids two of Hyalostelia
and four-of Holasterella. Mortiera vertebralis, a type of unknown affinities, is also
recorded. We note here the large development of hexactinellids and the absence of
.calcareous sponges, almost the reverse of what is found in the Guadalupian.

I should not neglect to mention in this connection the fauna collected by Barois
from Sebargas, Spain, in which Steinmann described the genera Sebargasia, Amblysi-
phonella, and Sollasia. I do not know what the associated fossils were, nor the age
they indicate, but in the abundance of sponges, and to a certain extent in the
.character of those present, though probably but one of the genera found in Spain is
- represented in the Guadalupian, a certain aflinity is shown with the fauna of the
‘Guadalupe Mountains.

Lastly, in North America we have five genera of sponges in the Pennsylvaman
-only one of Whlch——Amblyszphonella—ls common to the Guadalupian.

Lacking in conclusiveness as these comparisons probably are, they certainly
show to some degree the uhusually prominent place these organisms take in the
‘Guadalupian fauna, and the unique structural types by which that fauna is dis-
tinguished. :

_SILICISPONGIZE.
Order LITHISTIDA.
Suborder TETRACLADINA.

In the Guadalupian fauna three generic types are referable to the lithistid
sponges (Anthracosycon, Virgula, and Pseudovirgula), and according to the best of
my present knowledge they have been placed with the Tetracladina. Theintimate
spicular character and construction of these sponges has not been determined with
ease or certainty, for the spicules are small and so completely consolidated that it is
‘practically impossible to tell where one begins and the otheér ends.

- While these genera have been placed with some confidence among the Lithistida,
.and less confidently among the Tetracladina, I have avoided entering on the subject
of assembling them into families, not only because of uncertainty or incompleteness
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of information, as above recorded, but also from a doubt as to what should consti-

tute a family among these forms. It appears, at all events, that Anthracosycon
should be referred to a different family from Virgula and Pseudovirgula, and possibly

these two genera also should be placed in different families, a decision depending on.

the presence of certain characters which are as yet doubtful.

Genus ANTHRACOSYCON n. gen.

Shape turbinate or pyriform, attached by the smaller end, without a peduncle

or with but a small, ill-defined one. -Cloaca represented by a slight depression on the.

upper surface, from which descend several (three or four) tubular openings through

- the axial region of the sponge. Ostia small and numerous. The spicular structure:
consists of minute, regular tetraxons, more or less digitate toward the extremities of'
the arms (%), where they unite with one another to form a rigid skeleton. T.oose

monaxial spicules associated with typical specimens may belong to the same genus.
"Not having found any Carboniferous genus to which this sponge could con-
sistently be referred, I have erected a new one for it. Its systematic position seems

to be clearly with the Lithistida, and I would be disposed to place it among the-

Tetracladina.
Type.—Anthracosycon ficus.

ANTHRACOSYCON FICUS n. sp.
Pl. XX1IV, figs. 1, 1a, and 2.

Shape turbinate or ficiform, more or less oblique, attached af the small en‘d..

Peduncle small or absent:. Cloacal depression slight. Ostia small, averaging about.
one-half millimeter across, circular, closely arranged at distances from one another:

of about their own diameter. They tend to be connected, especially in the upper
portion, by channels whose general direction is radial from the cloaca.

The spicules are very small, apparently regular tetraxons, more or less branch-
ing at their.ends, by which they are cemented to form a rigid skeleton. With these

sponges are associated numerous loose monaxial spicules, which, if they belong to-

the same organism, probably had a dermal position.

The type spemmen of this specws which was obtained in the black hmestone
south of El Capitan, is of medium size, having an axial length of 18 mm. and a
greatest diameter of 24 mm. It is strongly oblique and much flattened above, with
a scarcely perceptible cloacal depression. There are slight constrictions of growth
parallel to the upper surface.

Horizon and locality.—Basal black limestone, Guadalupe Point, Texas (station
2920).

ANTHRACOSYCON FICUS var. CAPITANENSE D. var.

Pl. VII, fig. 10.

When I first described the species Anthracosycon ficus, with the typical speci--

men, which was obtained from the black limestone at the base of the section, was
placed one from the white limestone of the Capitan. The two are very similar in

external form~—muech more nearly identical than would be expected from their wide.

RS
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separation in geologic horizon, the chief difference being that the typical specimen
is strongly oblique and that from the Capitan more nearly erect. Another difference
consists in the fact that the Capitan example, which is considerably smaller, has
distinctly larger ostia, while more careful comparisons seem to show that the
spicular structure is also coarser. Some latitude must be allowed to the last state-
ment, for it is just possible, though I do not believe it to be the case, that in the
typical A. ficus we have not the original spicular structure of the sponge, but a
fibrous, siliceous mass retaining only the general arrangement.

On account of these differences of structure, for that manifested in the inclina-
tion of the axis is probably only an individual character, it seemed necessary to
separate the Capitan specimen from those obtained at a lower horizon. Another
specimen from the Capitan subsequently came to hand, much smaller than the first,
which on being broken lengthwise shows a group of several relatively large tubes
occupying the axial portion and apparently representing several cloacee debouching
in the depression which occupies the upper end of the sponge.

Ilorizon and locality.—Middle of Capitan formation, Capitan Peak, Guadalupe
Mountains, Texas (station 2926).

ANTHRACOSYCON? sp. 3

Associated with portions of a sponge which have been referred to Anthracosycon
ficus was found a little group of consolidated spicules, distingiished from them by
having a distinctly coarser mesh. On more careful examination the component
spicules appear to be of the four-rayed type and to have the arms, or at all events
three of them, considerably branched. Tt did not, therefore, seem appropriate to
place this form with Anthracosycon ficus because of the larger sized and more con-
spicuously branched splcules and even the assignment to the same genus is attended
with much uncertainty, since the construction of the sponge body as a whole is
yet unknown. More exact knowledge as to the character of the spicular elements,
as well as of the general structure, will be needed before the affinities of this form
can be determined.

Horizon and locality.—Basal black limestone, Guadalupe Mountains, Texas
(station 2920).

Genus VIRGULA n. gen.

Sponges belonging to this genus are rather abundant in the Guadalupian and
can be differentiated into several species. The spicular mesh is rigidly consolidated,
and it is very difficult to determine with certainty the character of the typical indi-
vidual spicules, since there is no definition between them. It is inferred to be a
regular tetraxon, with the arms but little divided, if at all. From the distinct
outline in rock sections of certain of these sponges a dermal layer of some sort may
be inferred, but its character can not be determined from the material in hand.

The geneéral shape in which these organisms grow is subramose, sometimes in
relatively slender stalks with few branches, and at others irregularly and frequently
branching. There is in some specimens a tubular cloaca extending part way
through the center of the sponge, but this has not been demonstrated as a permanent
feature. Ostia appear to be absent.

Type.— Virgula neptunia.
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VIRGULA NEPTUNIA D. SP.

PL. VII, figs. 11 and 12.

While this species is fairly abundant in the Capitan limestone, it so happens
that in the most perfect specimens, those which best show the shape, the structure
is obscured, while the specimens in which the spicular architecture is especially well
preserved are fragments. The general shape seems to be more or less irregularly
cylindrical, rather frequently bifurcating or putting out short branches. It seems
very probable that in the upper ends of the branches there was a tubelike cloaca of
greater or less depth, but this can not be affirmed positively. The branches some-
times attain a diameter of 10 mm. and rarely exceed it to any extent. Usually
these bodies are seen on the broken surface of the dense limestone, nearly circular
when the section is transverse, more or less elongate when otherwise directed, and
irregular when near the branching point. When the preservation is good the
outline is fairly distinet and entire, indicating, it would appear, that there was a
thin dermal layer, the spicular structure of which, however, has not been made out.

Where well preserved-the skeleton is seen to consist of a rigid complex of
cemented spicules, which are of rather large size. This complex is not easily ana-
lyzed into its constituents elements. So seldom do four rays diverge from a point,
and so often three, that it seems highly probable that the spicular unit was a tetraxon.
Absolute regulamty is not maintained in this respect, however, and one or two speci-
mens, which appear to be for the most part composed of tetraxons, show part of the
structure as if made up of continuous parallel rays with cross arms at right angles to
them, a type of structure which is most naturally associated with the Hexactinellida.
Nevertheless, I am fairly satisfied that this sponge belongs with the Lithistida.

" These fossils are liable to be poorly preserved, and instead of appearing com-
posed of distinct spicules the structure is sometimes represented merely by a fine
mottling of opaque and semitransparent whitish dots, or the structure may be lost
altogether the definition of the sponge as a whole, nevertheless remaining fairly dis-
tinct. When poorly preserved, it is of course difﬁc’ult to distvinguish this form from
even such types as Guadalupia cylindrica and Clystothalamia nodulifera, which, though
widely different in structure, have a similar growth, and it is possible that some of
the obscure specimens placed under this name may be of a bryozoan nature; in their
present condition it is impossible to be sure.

Horizon and locality.—Middle of Capitan formation, Capltan Peak (station 2926),
and peak north of Pine Spring (station 2902%), Guadalupe Mountains, Texas.

" VIRGULA RIGIDA D sp.
PL. VII, fig. 13.

"I am a little uncertain as to the proper position of the specimen on which this
subdivision is chiefly based. As will be seen from the figure, it consists of two
straight cylindrical branches connected at their bases and marked by irregularities
due to growth. The spicular network is largely obliterated, but seems to be the
same as in V. neptunia. There is no cloaca. The external surface is seen to be
reticulated more finely than a spicular framework like that of typical V. neptunia
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would produce. It may be the dermal layer. In a general way one notices that the
dominating system of lines in this superficial network is longitudinal.

A number of other specimens have been assigned to this species, but the reference
is more or less uncertain in proportion to their very imperfect preservation. They
-consist, so far as known, of simple cylindrical stems without bifurcations. Typical
specimens of V. neptunia are short, often tapering, with a tendency to send out
imperfect branches. On account chiefly of these differences in the mode of growth
it seemed best to keep the present forms distinet from V. neptunia.

Horizon and locality.—Top of Capitan formation, Capitan Peak (station 29057?);
middle of Capitan formation, Capitan Peak (station 2926), and peak north of Pine
Spring (station 2902%), Guadalupe Mountains, Texas.

VIRGULA RIGIDA var. CONSTRICTA N. var.
Pl. V11, figs. 14 and 15.

This variety is based on some slender specimens which have a diameter of 7 mm.

-or less and are distinguished by somewhat contorted growth and by more or less pro-

nounced constrictions, which are neither parallel to one another nor equal distances

apart. These constrictions are purelv external and are independent of structures

within. They do not mark internal partitions, the spicular skeleton being uninter-
rupted by them. :

The spicular structure is similar to that of V. mptuma A deep tubelike cloaca
seems to be a constant feature. .

This form is distinguished from V. rigida by its smaller size and more pronounced
constrictions.

Fig. 15 of Pl. VII represents a specimen which has been referred here with some
doubt. Weathering has caused it to show clearly the reticulate surface, due most
probably to spicular framework. In this particular it has a different appearance
from the typical examples, which have been broken from unweathered rock. Aside
from this and one or two trivial differences, the only other point of disagreement is
the complete absence of a cloaca, a structure which is present in the typical examples.

~ Horizon and locality.—Middle of Capitan formatlon Capitan Peak, Guadalupe
Mountains, Texas (station 2926).

Genus PSEUDOVIRGULA n. gen.

This term is introduced for a species which I originally placed with the genus
Virgula, but which on reconsideration it seems desirable to refer to a distinct group.
The general appearance, as cylindrical stemlike growths, is similar, and the character
and arrangement of the spicules also resemble those of Virgula. On the other hand,
Pseudomrgula tenuis is provided with large ostia, structures which have not been
observed in the other group. Inside the dermal layer between it and the consoli-
dated spicular median portion, is an'empty or hollow zone, which if a real character
(this being very doubtful) would constitute an important distinction between the
form in question and those subsumed under the title Virgula. Again, Pseudovirgula -
tenuis is somewhat obscurely divided off into structural segments. The presence of
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large ostia is the only difference subsisting between Pseudovirgula and Virgule which

can perhaps be called real and constant, but in view of the indications of the addi-

. tional differences mentioned it bhardly seems a sound course to place both types in
the same genus. :
Type.—Pseudovirgula tenuas.

PSEUDOVIRGULA TENUIS 1n. Sp.
PL. VI, figs. 16, 16a, and 17.

This species forms. small, more or less irregular, cylindrical branches, which
probably sometimes divide. The branches seem to vary in diameter from 2 to 4 mm.
The spicular skeleton is as in Virgula neptunia, but considerably finer. The spicules -
are arranged so that in tangential section one axis tends to form, with others simi-
larly arranged, continuous, longitudinal lines. In cross section no particular arrange-
ment is noticeable. Individual spicules can not be distinguished, so complete is.
the cementation of the framework, but as frequently three axes diverge from a point
the typical spicular element is interpreted as being a tetraxon, though it is possibly
a hexact. In the typical example the spicular structure does not continue quite
to the sharply defined perimeter of the sponge body, but leaves a somewhat irregular
zone, which would appear to have been hollow; I suspect, however, that the spicular
framework actually did connect with the dermal layer and that its peripheral por-
tions have been obliterated. In the typical specimen the outer surface is furnished.
with a number of relatively large, somewhat tubularly projecting mouths, or ostia,
and in another specimen these structures are seen to penetrate the spicular net-
work as wall-less tubes. In one example in which a longitudinal section is seen,
the sponge body appears to be obscurely divided off as if by several cessations and
renewals of growth. Some specimens have the spicular mesh finer than in-others.

In its general mode of growth and spicular structure this form resembles V.
neptunia, so that one would -at first be disposed to refer them to the same genus,
but the presence of large ostia is a character not known in any species of Virgula.
It is certainly not present in the form described as V. rigida, and could hardly fail
of preservation if it had been present. _

" Horizon and locality—Middle of Capitan formation, Capitan Peak, Guadalupe
Mountains, Texas (station 2926).

. Order HEXACTINELLIDA.
Suborder DICTYONINA. -

The hexactinellid sponges are represented in the Guadalupian fauna by a single
species of so unusual a character that it clearly belongs to a new genus and probably
to a new family. I have not, however, introduced a family designation for this.
form, awaiting more complete and exact data as to the proper character of its
organization before essaying to fix its relations and affinities with others of the
~ Hexactinellida. '
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Genus STROMATIDIUM n. gen.,

This name is introduced for a new genus of siliceous sponges whose general
shape and construction are as yet unknown, but whose spicular structure has been
definitely ascertained. It is mainly made up of layers of spicular reticulations,
separated and held together by pillarlike rays. The spicular elements are believed

_ to belong to the hexactinellid system, one ray being aborted, one constituting the
pillar ray, and the four others forming the mural layers. These mural rays appar-
ently branch, probably several times, all of the elements lying in the same plane
and inosculating with one another and with adjacent spicules so completely that
the constituent arms can no longer be differentiated. The more or less regular
mesh which results appears to be quite continuous and homogeneous. Associated
with fragments having the foregoing structure are great numbers of loose spicules,
which may belong to the same sponge, fulfilling the function of flesh or dermal
spicules. A few of these are hexacts but most are monacts, some short, curved,
and tapering to blunt points, others much longer and very slender, sometimes nearly

- if not quite straight. _

While it will appear from what has been said that these sponge fragments
probably belong to the Hexactinellida, the difficulty of discriminating individual
spicules in the mural layers is such that the individual elements may possibly have
been normal tetracts and the systematic position really with the Lithistida. If
a hexactinellid, this is clearly an aberrant form, and while it probably belongs to
the Dictyonina, is of doubtful family position. '

Type.—Stromatidium typicale.

STROMATIDIUM TYPICALE . Sp.
Pl. XXVII, figs. 7, 8, 8a, 9, 10, and 10a.

The size and general shape of the entire sponge in this species are unknown,

* the parts which are preserved permitting only an adumbration of these characters.

" The nature and arrangement of the spicules, on which the species is accordingly
based, are, however, well shown by the typical specimens. The spicular skeleton
consists of more or less regular, superimposed layers, which are connected by pillars
having a radial direction. These slender connecting pillars are evidently single
rays of spicules, whose other rays lie in a plane normal to them and inosculate with
one another to form the superimposed reticulated layers. The reticulation of the
latter is so complete that it is impossible, in the specimens examined, to discriminate
individual spicules. Spicular centers are often indicated by broken ends of the
pillar rays, the initial number of mural rays proceeding from which is usually four,
meeting rather regularly at angles of 90°; but these rays appear to branch and to
inosculate with one another and with those of adjacent spicules to form a more or
or less regular mesh, the apertures of which are approximately circular, but of
variable sizes. - The pillar rays are apt to be rather far apart, so that if some of °
them have not been destroyed without leaving any very perceptible traces, the
mural rays may. branch several times before meeting. those of adjacent spicules.
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I regard this structure as being made up of hexacts, the sixth ray in each case
being aborted (for the pillars do not seem to be continuous from layer to layer) and
four of the five other rays branching and inosculating to form the mural reticula-
tions. This belief finds additional support in the discovery of loose normal hexacti-
nellid spicules associated with this sponge, and of one of them in fact apparently
forming an integral part of the skeleton. In this connection mention must be made.
of loose spicules, mostly monacts, which occur in really great numbers, associated -
with fragments of this sponge. Many of these are small, slender, slightly curved,
and tapering to a point at both ends. Others are nearly or quite straight, very
much longer, though equally slender, and either gently tapering or truncated, in the
latter case probably being merely broken segments of long acicular forms. The
spicules usually show clearly the fine central canal, a structure, the retention of
which, taken in connection with the present siliceous composition of the spicules,
suggests that the original material was also siliceous. '

Considerable intervals, to speak relatively, are left among the sparse pillar rays.
and the spicular layers which they connect. This space may have been occupied by
the loose spicules of which mention has already been made. One large hexact does.
in fact occupy some such position, as already noted, though its location in the sponge:
at all may be accidental.

Owing to the arrangement above described, the anastomosing mural rays form
a much more firm and solid structure than their union with one another by means of
the pillar rays, so that it is common to find thin scalelike fragments of the mural
reticulation which retain but little evidence of the pillar rays that originally united
them. These fragments are usually more or less strongly curved, indicating that.
aside from irregularities in the layers themselves the shape was probably more
spherical than planate. Doubtless a canal system, of which no trace is found in the
small pieces thus far examined, was originally present, but its character is unknown.

Another feature of this sponge which must not be overlooked consists in the
development of numerous small spines or papillee upon the mural rays. These occur
in varying degrees of eminence and are usually more striking on one side than on the
other. - In one example, one side of which is apparently smooth, the other side, as a.
result, it would seem, of an unusual development of these apophyses, is covered by a.
complete entanglement of fine branching structures like an adherent layer of delicate
inosculating spicules. This is interpreted as being part of the same sponge to which.
the other fragments belong, representing perhaps some specialized portion of the
anatomy. Ina corresponding manner the pillar rays also, though to a limited extent,
bear spinelike developments. ‘

Horizon and locality.—Delaware Mountain formation, Guadalupe Point, Guada-
lupe Mountains, Texas (station 2963?%. Delaware Mountain formation, southern.
" Delaware Mountains, Texas (station 2969).
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CALCISPONGIA.
Order SYCONES.

The sponges of the Guadalupian fauna comprise some very remarkable types
referable to the Calcispongie. Firstin interest among these is the genus Guadalupia,
which embraces forms so peculiar that it has seemed necessary to regard them as
representing not only a genus but a family which is new. Scarcely less remarkable
is the genus Polysiphon for which also the establishment of a new family seemed to
be demanded. Standing less aloof from types previously described is Cystothalamia,
a group which though more obviously related to existing genera I have nevertheless
felt compelled to regard also as a new genus and family. To the previously described
genus Amblysiphonella, representing the Spherosiphoniide, the Guadalupian fur-
nishes one new species. The Sphwroceeliidee also are represented in the Guada-
lupian by species in one instance belonging to the genus Steinmannie and in
another referred, with much hesitation, to Sollasia. These five families, with their
six genera, I 'am at present placing in the order Sycones.

Family GUADALUPIIDA n. fam.

Although several species have been discriminated as belonging to the genus
Guadalupia, I find much difficulty in framing a description of this new family,
because since only one genus is known it is impossible to separate family characters
from those which are solely generic. The distinctive features suggested by the
species of Guadalupia are the growth, usually in lamellar expansions, and the con-
struction of the walls, which are composed of tubes having a direction normal to the
two surfaces, the superficial layers being reticulated and apparently formed of large,
mutually consolidated spicules. A cloaca, strictly so called, seems to be absent,
though possibly the whole organism may be analyzed into a colony of eylindrical
individuals having some of the characters of the Sphearosiphoniidee. In this case
the cavities of the tubes would be cloace. The surfaces, while porous, probably
have nothing corresponding to ostia.

Genus GUADALUPIA n. gen.

This generic name is introduced for a structural type which is fairly common in
the white limestone of the Guadalupe Mountains, but while'a number of specimens
have been obtained they are so liable to be fragmentary and to have the more
- minute structure obscured that their study has been pursued under some difficulty
and attended with incomplete success. These organisms are believed to belong to
the class of Spongie, but they are sufficiently obscure and aberrant to make their
exact zoological position a matter of some doubt. They assume a variety of shapes—
massive, cylindrical, frondlike—the walls being of considerable thickness and of
unusual construction. The most striking feature, and one which is most largely
developed, occupying the greater portion of the mural body, consists of a series of
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cylindrical tubes parallel to one another and perpendicular to the two walls which A
they connect. These tubes are rather closely arranged, usually almost in contact.
" Their walls are substantial, yet at the same time a considerable caliber is left within.
They contract somewhat at either end, and are gently curved. They are also
intercepted at very variable intervals by straight, flat diaphragms, which may be
close together or, on the other hand, almost absent though the continuity of the
tube is generallv more or less 1nterrupted close to the point where it terminates.
The structure of the surfaces in which the mural tubes terminate has not been
ascertained in its details. It consists of a rather open but moderately fine mesh,
which is probably composed of large spicules, the exact shape of which it has not
‘been possible to make out. It is not certain that both walls had the same structure,
though such is not improbably the case.

Various shapes are assumed by the organisms, which possess, in the main,
this sort of structure, but it is probable that they may have had initial stages very
much alike. Such a condition appears to be presented by the young specimen
figured on Pl. VI, which is attached below by a thickened and rather dense basal .
portion. TIts growth has begun to form an explanate shape, the tubes being per-
pendicular to the plane of expansion. The upper wall is thin and has a reticulate
_ structure. This specimen is provisionally referred to G. ziiteliana, which in its
mature stages is a branching frond, and it is evident that the mode of growth in
which this young example started to develop would have to be changed in order
to produce the configuration of the mature sponge. Similar modifications of growth
must be supposed if the mature shape is that of G. cylindrica.

- The spicular structure of these organisms has been to a con51derable extent

obscured. The dermal- layer, as already remarked, seems in many cases quite
clearly to be the result of large consolidated splcules while the mural tubes fre-
quently appear to be entirely structureless. It seems probable, however, that they
also are made up of interlocking spicules of large size, for in some thin sections
their walls are seen to be marked with rather regularly distributed dots, which
probably represent sections through the arms of spicules. At the same time, these
darkened spots in the walls of the mural tubes have, so far as observed, always a
circular shape, while it would be expected that in some cases at least the direction
of the section would coincide with the longer axis of the spicular rays.

In some respects the structure of this sponge suggests the geologically much
older genus Receptaculites, and one might be tempted to interpret-the mural tubes
as the axes of large spicules, but the analogy soon ends, as there is nothing to corre-
spond to the other rays of such spiciles, while the occurrence of transverse parti-
tions dividing the tubes entirely negatives the interpretation of them as spicules.

Type.—Guadalupia zitteliana.

GUADALUPIA ZITTELIANA D sp.
Pl. VI, figs. 1 to 1d, and 2 to 2b.

This species occurs in.the form of broad, gently convex fronds, which, as in the
typical specimen, are sometimes branching. One of the largest fragments referred
to this species is about 45 mm. square. The thickness seldom equals 10 mm. and
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averages perhaps but 6 or 7 mm. It diminishes somewhat toward the margins of
the frond, which are rounded. The fronds are marked with transverse irregularities
and wrmkles which presumably represent stages of growth. The mural tubes
average 1 mm. in diameter, or perhaps a little less, and the partitions by which they
are crossed vary much in frequency in different cases. The dermal mesh is much
finer than the tubes but at the same time is rather coarse and made up of large
splcular elements.

A small specimen which appears to belong with this species has a small
peduncular attachment, the main portion of the organism being explanate, with
a flattened upper surface, to which the mural tubes are perpendicularly directed.
While the growth in this specimen is approximately symmetrical, it is to be sup-
posed that one side would have expanded at the expense of the other, to produce
the frondlike shape which distinguishes mature forms like the type specimen.

It is a little surprising that this species has a convex instead of a flat shape,
since the first inference is that it is represented by fragments of what was originally
a cone or a cylinder, but the structure is so ﬁmshcd at the margins as to furnish
evidence that this was not the case.

Horizon, and locality.—Middle of Capitan formation, Capitan Peak, Guadalupe
. Mountains, Texas (station 2926). Delaware Mountain formation, Comanche Can-
yon, Glass Mountains, Texas (station 3763). '

GUADALUPIA ZITTELIANA var,.

In this form, which is known only from limited and imperfect material, the
mode of growth is in flat lamellar expansions having a thickness of 4 mm. or a httle
more. The mural tubes come about eight or nine in a distance of 5 mm. They are,
therefore, considerably smaller than in typical G. zitteliana, and this constitutes at
presént the chief reason for distinguishing the two forms. It is possible that this
is the same species as @. zitteliana, by reason of being not younger or undeveloped
portions of a frond, but merely a more delicate variety connected by intermediate
stages not yet discovered. - On the other hand, it is possible that with the small
proportions are associated other differences which in my imperfect material it is
impossible to make out.

Horizon and locality.—Middle of Capitan formation, Capitan Peak, Guadalupe
Mountains, Texas (station 2926).

GUADALUPiA CYLINDRICA 1. Sp.
P1. VI, figs. 3 to 3c.

The type specimen of this species has a somewhat cylindrical shape, tapering
gradually at one end, and with the cross section approximately circular. The
Jlargest diameter is about 13 mm. and the length is estimated at 40 mm. The outer
surface is obscured, but other specimens referred to the same species are marked by
gentle swellings and constrictions, due to irregularities of growth.

Guadalupia cybindrica not only has a cylindrical form, but is hollow, the internal
cavity not improbably corresponding to the cloaca of other sponges. In the typical
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example the thickness of the walls is about 3 mm. The mural tubes have essentially

the same size as in (. zitteliana, about five or six oceurring in a linear distance of 5
mm., and their direction is of course normal to the two surfaces which they connect.
They are 1ntercepted by tabular partitions, asin G. zitteliana, and, as in that species,
the dermal layer is composed of large spicules whose character has not yet been
determined. The walls of the mural tubes sometimes show dark spots, which appear
to represent sections through spicular rays, and from this it may perhaps be inferred
that the tubes also were composed of consolidated spicules, as in the dermal layer,
though in most sections the tube walls appear to be structureless, even when the
spl(,ular mesh is obvious'in the latter.

Tt is only in a sense that this species can be said to be hollow. In the type
specimen the mur al tubes terminate some distance before reaching the axis, their
ends forming a rather irregular inner boundary whose ragged outline contrasts with
the regular exterior one, but what would otherwise be a hollow cavity is partially
filled by cysts. (See figs. 3 and 3a of Pl. VI.) Whether these form part of the real
sponge body, or their presence is adventitious, I have been unable to determine,
but they have in a general way some of the structural features of the sponge with
which they are associated. Some of the specimens referred here appear to be with-
out the central cavity, but as it was probably confined to the upper portion of the .
organism it is not necessary to suppose that they were entirely without it.

All the specimens at present referred to this species are single stalks, which have
not divided to form branches; but one individual shows on its upper margin what
seems to be the inception of a small bud, although it is possible that it is the com-
mencement of a new and alien individual.

Nine or ten specimens have been referred to this species, and they show con-
siderable diversity in appearance, but this is due in part to the alteration which has
to a greater or less degree affected all the Guadalupian sponges and made it extremely
difficult to identify many of them even generically. '

Horizon and locality—Top of Capitan formation, Capitan Peak (stations 2905
and 2966); middle of Capitan formation, Capitan Peak (station 2926) and peak
north of Pine Spring (station 2902), Guadalupe Mountains, Texas.

GUADALUPIA CYLINDRICA VA&r. CONCRETA . Var.
P1. VI, figs. 4 to 4b.

The specimen which has been separated under this title appears to have arisen
not so much by gemmation as from a natural lateral expansion, or possibly from the
amalgamation of two or three separate individuals which have independent but
contiguous points of origin, and since they developed in contact became organically
confluent. On the upper portion, at all events, there are separate “cloace’” and
the mural tubes are directed in a measure toward independent centers. This is only
to a certain extent true of the specimen, for though at one end there appears to be a
circular “cloaca’ of about the size and character of that in Guadalupia cylindrica,
followed laterally by two other similar but much smaller ones, for the rest the growth
seems to have assumed a bifoliate arrangement, without any central opening at all.
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If this colony originated by gemmation from a single original individual the budding
or fission took place at a very early stage.

In other respects this form is closcly allied to the type specimen of G. cylindrica,
having an external spicular layer and mural tubes of about the same diameter. It
is possible that it may, have arisen from a typical example of . cylindrica by some
unusual process of increase.

Horizon and locality.—Middle of Capitan formation, Capitan Peak, Guadalupe
Mountains, Texas (station 2926).

GUADALUPIA CYLINDRICA Vvar. ROBUSTA n. var.

PL V, fig. 12.

Several specimens are subsumed under this title. Their preservation is very
unsatisfactory, but they seem to have the essential structures of Guadalupia cylin-
drica. At the same time the epidermal spicular layer, though presumably present,
has not been obscrved. The size is considerably greater. The specimen figured is
branched, but the internal structures have been obscured, so that intrinsically one
can not determine whether it actually belongs to Guadalupia or not. Another
example shows the characteristic mural tubes, but the central cavity seems to be
lined with a relatively thick, dense layer which the mural tubes do not penetrate.
In another part the same specimen appears to be filled up centrally by this secretion,

“cloaca” being absent. A third example has a diameter of 33 mm. and remark-
ably large mural tubes. The “cloaca’ appears to be open, and I am not prepared
to affirm definitely the presence or absence of an inner layer. The specimen is re-
referred here with doubt.

Horizon and locality.—Top of Capitan formation, Capitan Peak, Guadalupe
Mountains, Texas (station 2905).

GUADALUPIA FAVOSA n. sp.
Pl VIL, fig. 9.

This species is based on a small, apparently massive, somewhat irregularly
shaped specimen, whose greatest diameter is about 24 mm. The mural tubes have
a small diameter, and while approximately circular are in close contact. About
six or seven oceur in a linear distance of 5 mm. I am not sure that the dermal layer
has been observed, but what appears to be this portion is full of small openings, more
or less uniform in size and regular in distribution, which may be circumscribed by
the arms of large-sized spicules. This layer is rather thin and the pores are small,
being about one-fourth the diameter of the tubes.

In this specimen the walls of the tubes show a singular structure not noted else-
where. They are now represented by dolomite (?), but this material has the appear-
ance of being very finely porous, resembling in appearance the shells of some punc-
tate brachiopods. This structure is probably rather secondary than organic.

The irregular massive growth and the small size of the mural tubes distinguish
this form from the others here described.

Horizon and locality—Middle of Capitan formation, Capitan Peak Guadalupe
Mountains, Texas (station 2926).
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GUADALUPIA pIGITATA n. sp.
Pl. V, fig. 13.

This name is proposed for a specimen which is rather regularly cylindrical in
the lower part, where it has a diameter of about 11 mm., gradually expands above,
and is terminated by an umbel of rather stout, equal branches, Four of these are
developed on the side of the specimen which is exposed to view, and if symmetrical
there must have been about eight in all. The lower part of the body is solid, while
the branches have cyhndrmal T cloace.”

- The structure in this specimen is largely obscured but the branches show not
only the “cloace’’ but traces of mural tubes. The main part of the stem, moreover,
is covered with regular little elevations or monticules, which may have had the same
origin. These are considerably smaller than the mural tubes in other species of the
genus, and also smaller than the mural tubes in the branches of the same specimen.
They might be thought to represent the inner diameters of the tubes, but are too
closely arranged to be so interpreted.

There might at first seem to be some question as to whether the dlgltate end
were not really the basal end, and the branches really roots. The fact, however,
that the branches are clearly hollow—i. c., occupied by ““cloace,” while the opposite
. end is solid, seems adverse to such a view, while other members of the genus are
known to attach themselves merely by cementation, without developing rootlike
processes.

Horizon and locality.—Middle of Capitan formatlon, peak north of Pine Spring,
Guadalupe Mountains, Texas (station 2902).

GUADALUPIA sD.
PL. VI, Gig. 5.

Fig. 5 of P1. VI represents a specnnen, probably belonging to the genus Guada-
'lupw whose specific position at least is uncertain. Tt appears to have been an
elongate, generally cylindrical body composed of tubes having an approximately
" ‘radial direction. In cross section the tubes, instead of being circular, are crescentic
or shield shaped. They taper in size toward the center, where they appear to be
rather small, and are gently curved either upward or downward, it is impossible to
tell which. None of the finer structures are preserved.

T am disposed to believe that this may be the same specms as G. m/lmdmca, var.
robusta, differences in preservation causing these forms to present considerable
difference in appearance. It is true that the typical example of G. cylindrica is
- hollow; yet, as other examples apparently representing the same species are solid,
this difference probably would not hold.. The mural tubes in G. eylindrice are nor-
mally, perhaps always, circular in cross section, yet the rhombic shape of those of
the present example may be distorted by compression or by mutual crowding. This
specimen is considerably larger than the type of G. cylindrica, but not so large as an
example provisionally referred to the variety robusta, and it is not conceived that
this difference would have much weight if an agreement were found to exist in other
particulars.’ :
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A second specimen referred to this species is much smaller and with finer tubes.
Horizon and locality.—Middle of Capitan formation, peak north of Pine Spmng,
Guadalupe Mountains, Texas (station 2902).

GuapaLupia? sp.
PL V, figs. 7 to 11.

In the highest fossiliferous horizon of the Capitan limestone occurs a form
whose zoological affinities are obscure. Several sections are represented by figs. 7
to 10 of Pl. V. The original shape seems to have been short-cylindrical, open at

“one end and closed by a rounded wall at the other. It is true that most of the
sections are nearly circular, from which a spherical shape would be inferred, but
some are elliptical and several are elliptical with one end open. If the latter are
not broken or misshapen my interpretation as to the real configuration would
rappear to be demanded.

These bodies are of appreciable size, with a diameter of 1} mm. or less. The
walls are rather thick and pierced by large circular pores extendmg through to the
inside. Somewhat depends, however, on the interpretation of the sections. Some
of these appear as hollow rings and some as disks having a rather coarsely reticulate
structure, the ‘‘pores” being round. Intermediate conditions are found, showing
clearly that the reticulate sections merely represent more tangential views through
the same organism. Nearly always there is an outer envelope of dark-colored mate-
rial to be distinguished alike from the surrounding rock and the included transparent
calcite, which’ represents, as I suppose, the original test. At this horizon the large
Fusulinas, and doubtless the smaller organisms, are completely covered by a coat-
ing, more or less thick, composed probably of dolomite deposited about them before
they were buried by the calcareous sediments. In sections which show a reticulate
structure the filling of the openings is of the same dark (dolomitic) material of which

_the outer coating is composed. Where the section shows an annular structure there
is usually an inner as well as an outer coating of dolomite. If these sections were
exactly perpendicular to the axis they would doubtless show alternating radial bands
of light and dark, representing walls and pores, respectively, but this has rarely
been observed. Almost always, owing to obliquity of sections, the pores are repre-
sented merely by regular scallops, sometimes on one but usually on both sides of the
ring-shaped section, which very seldom pierce quite through the transparent testa-
ceous or probably pseudotestaceous material.

Just what place in the animal kingdom these bodies occupy is a matter of
doubt. That they are not foraminiferal is clear. 1 doubt that they are radiolarian,
not only because of their supposed shape but because of their large size. It is
possible that they may prove to be something in the nature of calcareous alg, but
the most probable hypothesis seems to be that they are calcareous sponges related
to Guadalupia or possibly belonging to that genus. Their very small size is unfa-
vorable to such a hypothesis, as is also the absence, so far as known, of any spicular
structure or of a spicular outer layer, as in Guadalupia.

The form and structure of these small bodies somewhat recalls Schwager’s
genus Margaritina. Several important differences are, however, at once noted,
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since the Guadalupian form is smaller, is not inflated, and appears to have one end
rounded and closed, with the other open. Even were the resemblance still closer_
it would not resolve the doubts in which its zoological relations are involved, since
the position of Margaritine is not known with certainty.

Fig. 11 of Pl. V represents a similar though much more delicately constructed
orgam'sm which appears to have had a conical shape. Whether this should be

regarded as belonging to the same or a different type can not be told. The small

" size and correspondingly diminutive construction of this body render the probability
much greater than in  the other case that it may be a radiolarian.

Horizon and locality.—Top of Capitan formation, Capitan Peak, Guadalupe
Mountains, Texas (station 2905).

GUADALUPIA? sp. var.
Pl. XXVII, figs. 11 and 12.

The form which I have referred to merely as Guadalupia? sp. oceurs near the
top of the Capitan limestone, where it is associated with abundant -Fusulina elongata
and with sponges. At another somewhat distant locality, belonging probably to a
different horizon, and in a different faunal association, since Fusulina elongata does
not, occur there, is found a form which much resembles Guadalupia? sp. The fossils
from the latter station (2964), while in very close agreement with the others, show
.certain intrinsic differences, of a minor character, it is true, but such as for the
present indispose me to refer both without reserve to the same species. While indi-
vidual specimens can be selected in which these differences are not found, yet as a
rule the forms under consideration differ in having the walls thicker and the-length
greater. No section, for example, like that shown by fig. 11 of Pl. XXVII, was
‘obtained from the Guadalupe Mountains, where, in fact, most of the sections were
nearly circular. This circumstance is possibly to be accounted for through drifting
of the specimens by current or wave action, as a result of which the Fusulinas, as
already mentioned, occur with their axes more or less parallel. ‘

This form, by reason of its thicker walls and more pronounced cylindrical qhape
resembles Margamtma still less than the foregoing. species.

- Horizon and locality.—Delaware Mountain formation, southern Delaware
Mountains, Texas (station 2064). )

Family POLYSIPIIONIDZ n. fam.

While it is difficult in the case of the only species which is known of this genus
and family to distinguish the specific characters.from the generic, it is still more

~ difficult to give a family diagnosis which may be expected to sta,nd and to dis-
criminate the family characters from those which are generic and speciﬁc Probably
all types which could be referred to this family would have a conical or cylindrical

“shape, a thin outer wall, porous possibly but without ostia, and an internal structure
consisting of tubular canals, some of which run lengthwise and some in a radial
direction.
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Genus POLYSIPHON n. gen,

The characters of the singular form on which this genus and family are based
are so unique that it is difficult, in the case of the single species known, to distin-
guish the generic characters from those which are more purely specific. Never-
theless, I would briefly note here some of the structural features which would

. presumably be present with some modification in all species of the genus.

The shape and general appearance of this form remind one of a zaphrentoid
coral, as the shape is conical, with a depression in the upper or larger end sem-
blable to a calice. Internally the structures consist of tubular canals, one of
which occupies a central position, the others being arranged regularly about it.
In the typical species the peripheral tubes are five in number. These bifurcate
and by this ' means connect with one another, and they also connect with the axial
tube by radially directed tubular ducts, which are developed at the same level.
The outer wall and those of the tubes are thin; the tubes and intervening spaces
are hollow.

At first T was disposed to regard this as a singularly preserved coral, but it
would indeed be a peculiar preservation which- would metamorphose the typical
structure of a zaphrentoid coral into that of the organism above described. We
can probably eliminate the corals entirely from the list of possibilities.

There is another group which T must mention in this connection, though its

relationship at first séems so remote that I almost hesitate to introduce it—the
" Echinodermata. Pentameral symmetry is rather persistently maintained by this
class of organisms, and in a silicified fragment which I think must be regarded as
the proximal end of an echinoid splne somewhat similar structures are shown.
Aside from structure, however, the size and shdpe of the specimens which form
the subject of the present descnptlon are such that it seems to me rather unlikely
. that they belonged to a crinoid or an echinoid, although it can not be said that
such an origin is impossible.

On the whole, the calcareous sponges of the order Sycones can best be made to
receive this form, whose position would probably lie in the vicinity of Cystothala-
mia and (;ua,dalupw but scarcely in the same family. A new family must be pro-
vided, which may be called the Polyelphomdae

It is hardly necessary to give in detail the family characters which distinguish
this singular type. The family Polysiphonidee is quite distinct from-the other
families of the Sycones, the nearest being doubtless the Cystothalamiide. From
this the Polysiphonidee differ in having a solid instead of a perforated outer wall,
in being without ostia, and in having a definite and peculiar arrangement of the
1nternal tubular structures, the tubes in Cystothalamia being more numerous, imper-
fect, chiefly radial in direction, and without and definite order of arrangement.

Type.—Polysiphon 'mwabzlzs

PorysipHON MIRABILIS n. sp.

Pl. XVT, figs. 11 to 11b.

This species is based on two specimens, which iﬁay originally have belonged
to the same individual. In general they look much like a zaphrentoid coral, and I-
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temporarily placed them with the rugosw, attributing to some peculiarity of pres-
ervation the internal structures, which are quite unlike those of the caclenterates.
Trom the outside, however, they show differences from the corals, because the
exterior is smooth, without annular growth lines, and more especially without the
fine longitudinal ribs which are connected with the development of the septa. On
the interior the structure is still more unlike that of the corals, but it is also so
different from the normal sponge structure that my reference to the sponges is not -
made without misgivings. There is a thin conical bounding wall, and in the larger
specimen a depression in the upper end corresponding to the calice. Within, how-
ever, instead of plates we find tubes. There is an axial tube, which is closed at
the top and makes an elevation or boss in the center of what presumably should
be considered the cloaca. Around this there are in the present specimen five other
tubes, which are in part free and in part adnate to the outer wall. Toward the
top these tubes bifurcate, and thus connect with one another. They also connect
with the axial tube by large radial ducts, developed at the same level just below
the point of bifurcation. In the present specimen these tubes, except the central
one, are open around the edge of the cloaca, but it is impossible to tell whether
thls is the original condition or whether the rim of the cloaca has been broken off
and with it the upper or terminating portion of the tubes. The walls are-thin,
without at present any perceptible traces of spicules. The tubes themselves and
the intertubular spaces are empty. ‘

These structures have been described as if they were perfectly regular, and
they are in fact remarkably so, but slight deviations from the ideal scheme above
described do occur, and they are represented in my figures.

Horizon and localzty —“Dark limestone,” Pine Spring, Guadalupe Mountains,
Texas (station 2930).

Family CYSTOTHALAMIIDZ n. fam.

The difficulties which were met with in the case of the Polysiphonide in defin-
ing the family characters when only one species is known occur again with the
Cystothalamiidee. Genera so related to Cystothalamia as to be referable to the
same family would probably have a cylindrical or conical form, the upper end
depressed into a more or less profound cloaca, which does, not, however, persist to
the bottom. The external wall is thin and perforated by pores of two sizes and
by ostia. The internal cavity is occupied by cysts, which have a more or less
irregular arrangement, and in-especial are not grouped into separate rings, as in
the Sphaxrosiphoniida and the Spheroceeliidee. Tt is the absence of this character,
as well as the presence of others, which distinguishes the three families of Guada-
lupian Sycones here discriminated and named from those mentioned above.
They are so distinct from one another and from such other zoological families as
I have found distinguished among the Sycones that it has hardly seemed necessary
to indicate specifically the characters on account of which they are believed to
demand separate recognition. :
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Genus CYSTOTHALAMIA n. gen.

"This genus grows as rather slender, cylindrical, branching stems. It is prob-
able, but not certain, that a more or less profound cloaca was present in the upper
end. The internal structure consists of vesicles, which toward the periphery assume
to a greater or less degree regularity of size and shape, while toward the interior they
are more irregular, but they do not form regular superimposed chambers or tiers of
chambers, as in the Ceelosiphoniidee. Being built up by aggregations of vesicles,
the exterior usually, perhaps normally, has a mammillate surface. The vesicles
communicate with one another by means of circular openings and to some extent
by tubelike canals. With the surroundmg medium, they communicate by means
of numerous small, regularly arranged openings in the outer walls and also probably
by a series of larger and less numerous pores, or ostia, which sometimes project as
little tubes.

The walls are thin and at present, apparently structureless, but doubtless origi-
nally consisted of an entanglement of spicules.

I have felt compelled to propose a new family name for this genus, because

* among the imperfectly known Paleozoic Calcispongiz I have been unable to find one

described in which it could appropriately be located. It can not be placed in the
Spharosiphoniide or the Spheerocceliidee, because it is not made up of a series of
rings or segments, nor, in spite of a certain analogy, can it be placed with the Gua-
dalupiidee, because it is not composed of discrete, separate-walled tubes and because
it lacks (?) an outer spicular or fibrous layer. The most significant features of the
Cystothalamiide at present appear to be the absence of a persistant tubular axis, the
continuous nonsegmented augmentation, and the camerate structure, consisting of
apparently hollow cystiform chambers.

Type.— CQystothalamia nodulifera.

CYSTOTHALAMIA NODULIFERA 1. Sp.
Pl. VII, figs. 1 to 3; Pl. XXXI, figs. 20 to 20b.

This species grows in irregularly cylindrical, more or less contorted forms, hav-

ing a diameter of 7 to 10 mm. or more. That these stemlike bodies are sometimes
forked is indicated by several specimens. In a silicified example there is a central

tube extending part way down the organism, which would seem to be a cloaca,

although I am not sure that thisis a constant feature. Many specimens do not show

this structure, which, however, would be confined to the terminal portion of branches.

Externally, the surface is covered with small rounded elevations or monticules, and

in one specimen by spoutlike tubular projections. In this case the stem is large and

probably old, and it lacks, over this part of the surface, the little monticules which

smaller branches show. Tlns appearance may be &ccounted for by supposing it to

“belong to old age, the branches having been thickened so as to obliterate the monti- -
cules and to prolong into short tubelike projections the ostia soon to be described.

The surface is covered with numerous small circular openings, rather regular in

size and distribution, separated by intervals about two, but sometimes one or three

times their own diameter. There are also other openings, which, as seen in a silici-

fied specimen, may possibly be holes broken through the wall, but are, I judge, really
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ostia and proper features of the sponge. In old portions they appear to be extended
into tubes, as above described.

The internal structure consists of cysts, more or less equal in size, regularlv
arranged around the periphery. They manifest no tendency to an arrangement in
circular series, and wherever regularity is shown the series are more diagonal than
transverse. In cross sections, so far as observed, there is no uniformity in their size,
shape, or arrangement. In tangential sections, however, they tend to be rather reg-
ular in these particulars, having somewhat of a thombic or, more exactly, a shield-
shaped outline, especially near the surface. From this, however, they pass locally
and probably regularly toward the middle into cavities of larger size and irregular
shape. The walls in section are frequently 1ncomp1ete showing that the chambers
communicate freely, and in the silicified specimen above referred to the chambers
are seen to open into one another by rounded pores, while here and there a few tubes,
whose direction is approximately axial, though more or less slanting, probably served
as an additional means of circulation. It is the outer walls of these cysts which pro-
duce the mammillate surface of the sponge already noted.

While it may be supposed that this organism was composed of spicules, abso-
lutely no trace of such structures remain so'far as my observations go.

A first examination of this sponge conveys the impression that it is very widely
different from the genus Guadalupia, while an axial view of the tangential section
might mislead a casual observer into confusing them. The two sponges may, how-
ever, be really somewhat more nearly related than at first appears, while they are
far from belonging to the same genus. The outer surface of Oystothalamia, with its
monticules and little pores, as seen in the silicified specimen, certainly does not resem-
ble the reticulate spiculous surface of Guadalupia. Specimens from the Capitan
formation referred here show, in fact, no superficial structure at all, neither the spic-
ules of one form nor the pores of the other. The internal structure also at first seems
to possess as little resemblance, but if one considers the cysts as modified in shape so
as to form tubes, or the tubes, in view of their being separated by diaphragms, as
composed of several cysts arranged in linear series, a structure not far removed from
Guadalupia would be produced. Of course there still remain some perhaps funda-
mental differences, such as the intercommunication between the chambers of Cys-
tothalamia and the fact that the tubes in Guadalupia have complete and separate
walls, while in Oystothalamia the chambers have only partial walls, the upper surface
of one partition answering for the lower part of the next, or, at least such appearmg
to be the case.

In spite of this very doubtful analogy between them, I am not including Cysto-
thalamia and Guadalupia in the same family—that of the Guadalupiide—although
it may be that such a course should be followed. While related to Amblysiphonella,
Sollasia, ete., Cystothalamia differs from the Spheerosiphoniidee in not being made up
of regular superposed chambers or systematic annular groups of chambers.

Horizon and locality—Top of Capitan formation, Capitan Peak, Guadalupe
Mountains, Texas (stations 29005? and 2966). Delaware Mountain formation, south-
ern Delaware Mountains, -Texas (station 2964). Delaware Mountain formation,
Comanche-Canyon, Glass Mountains, Texas (station 3763).
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CystormaraMia? sp.

"PL. VII, fig. 5.

This species is represented by the single specimen illustratéd on Pl. VII. It
consists of a complex or more or less spherical bodies arranged about an axis so that
they form an apprommately straight stem.” Their outward portions are regularly
curved, but toward the axis they are deformed by mutual contact. The minute
structure of this organism is no longer preserved. Portions of the surface seem to
be covered with small rounded elevations or tubercles, which may be taken for ostia.
Through the nongranular calcite which composes the bulk of the organism small
opaque spots, probably of dolomite, are distributed, but it can not be told whether
these are inorganic grains or represent fine tubular or porous structure. Similar
appearances have been noted where it was diﬂicult to tell whether the substance
"wis of organic or inorganic nature.

Ina prellmlnary account of the Guadalupian fauna I referred this organism to
Mammillopora, or at least to the type which King includes under that name in his
account of the. Permian fossils of Kngland. That it is not congeneric with M. mam-
millaris, however, I am*now fairly assured, for it consists of an aggregate of several
discrete spherical bodies, while Mammzllopom appears to be a single homogeneous
organism, growing, however in a more or less mammillate shape. Moreover Mam-

‘ millopom consists of a solid spicular network, while the form under consideration

was, I suspect, made up of hollow shells, the present fossil, which is solid, being a

filling up of these chambers, and its apparent structure not really organic. It is

only on the latter supposition that this form can be even provisionally placed with

- Cystothalamia. Should the interpretation adopted be correct, however, there might

- well be some doubt as to the propriety of placing this sponge in that genus. Its
proper position may be in the Spheeroceeliids, somewhere near Sollasia. In fact, it
might with equal proprlety be placed with that genus, but it-is doubtful 1f 1t really
belongs to either.

Horizon and locelity.—Middle of Capitan formation, Capitan Peak, Guadalupe
Mountains, Texas (station 2926).

I‘amlly SPHAROSIPHONIIDA Steinmann.
Genus AMBLYSIPHONELLA Stemmann

AMBLYSIPIIONELLA GUADALUPENSIS 1. Sp.
PL. VII, figs. 7 to 8a.

This species grows in the usual cylindrical shapes, reaching a diameter of about
16 mm., and so far as known it occurs in single stalks and not in colonies. The
cloaca has a diameter of 4 mm. The exterior is more or less marked by constrictions,
but the superposed rings of which the organism is constructed do not, as such, show
clearly upon the exterior, which appears to be irregular or verrucose. The interior
of the structural rings is divided into simple cysts, which are large and not very
numerous. The walls are thick, and at present appear dense and structureless the -
outer and inner walls being perhaps a little heavier than those of the cysts.
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But two specimens have come to hand, both of which are represented in my
figures. That furnishing a natural longitudinal section may be taken as the type,
as it best shows the structures characterizing the genus. The other specimen affords
a better idea of the configuration, though possibly misleading in appearing to be
verrucose on the exterior. From this example was cut the thin transverse section
which is illustrated by my figure. It can not be determined that this specimen
belongs to the same species as the type, but this is believed to be the case.

The only American species of Amblysiphonella known at this time is A. prosseri
Clarke, from the Pennsylvanian of the Mississippi Valley. TFrom this species 4. gua-
dalupensis is clearly distinct, by reason of its greater diameter, less strongly annulated
shape, lower chambers, and thicker walls.

A. guadalupensis is a smaller form than any of the four species described by
Waagen from the Salt Range, but it most nearly resembles that to which he gave
the name A. multilamellosa. The much less numerous and much thicker walled’
cysts of the American form distinguish it. It differs from the other Indian species
not only in smaller size, but in relatively smaller cloaca, more massive walls, and more
equal vesicle and tube walls. In some respects it more closely resembles the typical
species A. barroisi,* diflering, however, in having a relativel’i‘r smaller cloaca, thicker
walls, less strongly annulated exterior, and more copious Vesic]es(?)

Horizon and locality.
Mountains, Texas (statlon 2966).

Family SPHAROCELIIDA Steinmann,
Genus STEINMANNIA Waagen and Wentzel.

STEINMANNIA AMERICANA 1. sp.
PL. VII, figs. 4 and 4a.

Of this interesting form there has come to hand only one specimen. It has a
subcylindrical shape, somewhat regularly interrupted by gentle constrictions, and is
- slightly curved. It is incomplete at both ends, the present length being 23 mm.
The diameter of the larger end is 9 mm. and that of the smaller 7 mm. The constric-
tions correspond in a rreneral way to internal partitions, which are gbout 3 nim. apart.
There is no central cloaca, and the presence.of a small osculum-in the center of each
partition has not been ascertained. The flattened segments made by the gently
curved partitions.are apparently not entirely hollow, but the definition of the thick
walls and of whatever internal structures are present is not very distinct. There is
certainly a much less extensive development of vesicular tissue than in the Indian
specimens belongmo to this genus.

-The surface is perforated by small, round openings, while the structure of the
test as a whole appears to be finely porous. Ostia are apparently absent. The
larger pores, and probably the smaller ones also, appear to be a structural feature of
the partitions as well as of the outer wall.

a Neues Jahrbuch, 1882, vol. 2, p. 169, pl. 16, figs. 1-1d.
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I have been ifi some uncertainty whether to place this species with Waagen’s
genus Steinmannia or with Steinmann’s Sollasia, but the data at hand seem dis-
tinctly to favor a reference to the former. The structures in my specimen are not
very clear, the test and the infilling whitish matrix being of about the same color and
without any sharp boundaries between them. Such partitions as may be said to
divide the otherwise hollow chambers have an appearance less of vesicles, as pre-
sented by my specimen, than of divisions more or less parallel to and near the upper
or lower wall: Because of the probable presence of internal walls, although they are
few, and the absence of ostia, it seemed best to place the Guadalupian species with
Steinmannia. It is, however, strongly distinguished from the Salt Range species by
the flattened or discoidal instead of spherical shape of the segments. The larger
pores are of greater size in the American form, though it is really a smaller species
and they are relatively much larger than the smaller pores.

From the exterior this form might be mistaken for a wecathered example of.
Guadalupia cylindrica, but the tanvential section shows the structure to be very
different.

Horizon and locality.—Middle of Capltan formation, Capltan Peak (station
2926) ;- “dark limestone,” Pine Spring (statlon 2930%, Guadalupe Mountains,

Texas.
Genus SOLLASIA Steinmann.

SorLas1a? sp.
P1. VII, fig. 6.

This division includes three small spongoid bodies, one from station 2926 and
two from station 2966, both in-the white limestone of the Capitan. They have a
linear, somewhat moniliform shape, but the swellings in the specimen shown by fig. 6
of P1. VII are unusually elongate. In the other specimens the nodes are more nearly
spherical. In both cases what seems to be the filling of an original, rather thin-
walled capsule is structureless, and the walls themselves are represcnted by fibrous
or granular dolomite. No splcular structure can be now made out, and the obscure
structures which at present replace the original walls I prefer to regard as inorganic.

These small bodies in their general nodular or moniliform shape strongly suggest
Steinmann’s genus Sollasia, but they do not show any evidence of being prov1ded
with ostia, nor, furthermore, of being divided at the constrictions by p'artitions thus
failing to conform in one essential partlcular to the Sphercceeliidee. They probably
belong to the Calcispongie, but, as I have already indicated, are very doubtful rep-
resentatives of Steinmann’s genus.

Horizon and locality.—Top of Capitan formation (station 2966), middle of Capi-
tan formation (station 2926), Capitan Peak, Guadalupe Mountains, Texas.

CEELENTERATA.

The Guadalupian corals are inferior in interest to the other groups. The genera

recognized -are Lindstremia, Zaphrentis, Amplexus, Campophyllum, Cladopora, and . -

Aulopora. Most of these types range upward from much earlier horizons, and in the
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case of Cladoporae this is, I believe, the first recorded occurrence at so late a period.
Nevertheless, the Guadalupian Cladoporas, in one instance at least, afford no ade-
quate ground in my opinion for separating them from the earlier types.

Certain genera which Waagen and Wentzel included with the ccelenterates but
which I would place with the Bryozoa being omitted, the corals of the Salt Range
fauna include Arzopora, Pachypora, M’ichelinia, Lonsdaleia,, Amplexus, Carterina,
Disjectopora, Irrequlatopora,.and Circopora, comprising in all 19 species. The corals
would therefore seem to be not only far better represented in the Salt Range fauna,
but to have largely a different character. The genus Amplexus is all that our lists
show the faunas to have in common, although it is possible that the forms which
Waagen and Wentzel have referred to Pachypora and those which I have placed with
Cladopora may be congeneric. An interesting feature of the Salt Range fauna con-
sists in the development of certain stromatoporoid corals belonging to four new
-genera. All these types are quite foreign to the ceelenterate representation found in
the Guadalupian, though some of Waagen’s and Wentzel’s figures are certainly
strongly suggestive of the sponges rather than of the ccelenterates. It is singular
that these' authors should have selected the specific name placenta for one of their
species of Michelinia, as the name was preoccupied by an American species, although
now the latter is pla,ced with the genus Leptopora.

In his first paper on the Ch1tlchun fauna No. 1 Dlener cites a species of
Amplexus and one of Lonsdaleia, and in his later paper on the same fauna a species
of Amplexus, one of Zaphrentis, one of Clisiophyllum, one of Dibunophyllum, and one
of Plerophyllum. It is evident that the ccelenterates of the Salt Range and of the
Himalaya are not closely allied to those of the Guadalupian.

Kayser cites only two varieties of Lophophyllum and a species of Michelinia
from the Carboniferous fauna of Lo Ping. TFrom the neighborhood of Kantschoufu
Loczy mentions an undetermined species of Hallia, from the neighborhood of
Batang an undetermined species of Lonsdaleia, from Tahschau in the province of
Yiinnan a species of Fawvosites and one of Hall@a? and from Youngtschangfu a spe-
cies of Zaphrentis.. The Carboniferous faunas. of Chma also, so far as known, would
appear from this to show no very close relationship with the Guadalupian.

Beyrich’s corals from Timor afford more analogies with the Guadalupian than
almost any other fauna. Among the forms distinguished by him there belong to
this group certainly three spemes—«éaphrentzs? sp., Cyathophyllum? sp., and Clisio-
phyllum australe. The latter species particularly recalls the forms which I have
placed with Lindstremia. A fourth form, which Beyrich calls Calamopora sp.,
appears to have too large cells for a bryozoan and strongly suggests the Guadalupian
species which I have cited under Cladopora. Martin cites from Timor a number of
species of corals belonging perhaps to several faunas. These comprise a new species
of Lophophyllum, three varieties of Lithostrotion, a species of Favosites, and one of
Amplexus, a ceelenterate group certainly not closely allied to that from the Guada-
lupe Mountains. TRothpletz, in describing the faunas of Timor and Rotti, distin-
guishes a considerable list of species, including the genera Pachypora (2 species, one

- of which will perhaps prove to be a bryozoan), Polycelia (1 species), Zaphrentis (1

species), Amplexus (2 species), Dibunophyllum (1 species), and Chsiophyllum (4
species). A certain resemblance to the Guadalupian fauna is shown, which may be
increased by the possibility that the forms which I have placed with Lindstremia and
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those referred by Rothpletz to Clisiophyllum are in some cases congenerig; but at
all events the resemblance is not close.

Roemer cites a species of Clisiophyllum and one of Lithostrotion from Sumatra
and Fliegel a species of Clisiophyllum and one of Lonsdaleia from Padang.

~ In the Russian section corals appear more or less abundantly in every division,

and persist into the Permian, where Netschajew cites Petraia (1 species), Zaphwentzs
(2 species), Polycelia (1 spemes) and an undetermined form. Probably this repre-
sentation could be much augmented by collating different lists, and really large num-
bers of species names could be gathered from other horizons in the same manner.
Among works in which fossils of this group are described and figured, that by Traut-
schold on the fauna of Mjatschkowa contains representation of a good many species.
Stuckenberg’s monograph on the corals and Bryozoa of the Russian Kohlenkalk
treats of still more. Netschajew’s work on the Permian contains a few others, as
already noted, and so does the monograph by Murchison, De Verneuil, and Keyser-
ling; but in no case is any special resemblance to the corals of the Guadalupian mani-
fested, so that to consider the matter in detail would be unprofitable as well as labo-
rious. Some comment on the genus Chatetes, however, will not be out of place, for
it is a form readlly determlnable and in many places abundant. Stuckenberg
records three species in the upper " Kohlenkalk of middle Russia, Trautschold two
species in the Moskovian, and Stuckenberg one in the Gsechelian. In his monograph
on the Gschelian Brachiopoda, Tschernyschew also cites Chetetes at that horizon.
The absence of this genus from the Guadalupian seems to establish a difference
between it and the lower formations of the Russian section and an agreement with
" the Artinskian and Permian, where it appears to be absent.

Abich recognizes 5 species of Amplea:us 2 of Clisiophyllum, 2 of Zaphrentz's 1 of
Lophophyllum, and 1 of Michelinia in his fauna from Djoulfa, in Armenia, an
assemblage which certainly possesses little in common with that of the Guadalupe
Mountains. Arthaber, who subsequently worked over much the same fauna, dis-
criminated Amplexus (1 species), Zaphrentis (1 species),.Faposites (1 species), and
Michelinia (1 species).

In the fauna from Balia Maaden, in Asia Minor, Enderle found only 2 spec1es of
Lonsdaleia and 1 of Amgplexus.

I do not know whether Gemmellaro published an account of the corals belonging
to the fauna from Palermo, but if so I have been unable to examine a copy of his
. work; nor have I been able to find whether Schellwien has descrlbed this group as it
appears in the fauna of the Trogkofelschichten.

Gortani has noted a few corals from the Carnic Alps which he refers to the genera
Zaphrentis (1 species), Cyathophyllum (1 species), Monilipora (1 species), and Syrin-
gopora (1 species). We apparently shall not find here any close analogy w1th the
Guadalupian ceelenterates.

The Dyas of Germany would appear to contain merely C lophyllum (or Poly-
celia) profundum and a doubtful Dingeria depressa.

The corals of the Permian of England seem to be equally scanty. King cites
Calophyllum donatianum and Petraia profunda. .

In the Spitzbergen fauna likewise the corals play a subordmate part, but Toula
cites two species of Clisiophyllum from the cape between the two arms of North
Fjord. Among the Nova Zembla fossils this author cites 1 species of Campophyllum,
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.1 of Zaphrentis, 3 of Lithostrotion, 1 of Michelinia, 1 of Chatetes, and 1 of Clisio-
phyllum. '

Stache cites a number of species from localities in the West Sahara, but they are
of different genera from the Guadalupian types (Favosites, Cyathophyllum, Hadro-
phyllum?, Amplexus?, and Duncania?), and for the most part probably belong to an
older fauna.

The * Permo-Carboniferous” beds of Queensland and New Gulnea contain,
according to Etheridge, only a few corals—Zaphrentis (1 species), Cyathophyllum (2
species), and Cladochonus (1 species)—a. rather meager and characterless list, but
one which, as far as it goes, is quite different from the Guadalupian.

De Koninck’s account of the Carboniferous fossils of New South Wales contains
descriptions of an extensive suite of corals, viz, Azophyllum? (1 species), Lithostro-
tion (2 species), Cyathophyllum (1 species), Lophophyllum (2 species), Amplerus
(1 species), Zaphrentis (4 species), Cyathaxomia (1 species), Cladochonus (1 species),
Syringopora (2 species), and Favosites (1 species). This list seems to indicate a
more primitive facies than the Guadalupian, and certainly a very different one.
From the associated data I judge that all were obtained from the lower beds of the
Australian section, and it would accordingly not be to the purpose to consider them
further here. Syringopora reticulata appears to be cited from the upper as well
as the lower beds and to form an exception to the first part of the preceding remark
but not to the last.

The- only coral which I have found noted from the Carboniferous of South
America is from Bolivia. D’Orbigny cites Turbinolia striata, a zaphrentoid species
which will have to be redescribed before one can tell much about it.

The Guadalupian corals, so far as they are known, contribute but little toward
endowing the fauna with an individual or novel character, and yet they do not
manifest any marked affinities with the other faunas with which comparisons have
been made.

The coral fauna of the Pennsylvanian is much less extensive than that of the
Mississippian. According to Weller’s bibliography, the western forms, as usual,
being rejected, the Pennsylvanian comprises only the following species:

Species. Speeies.
Axophyllum._ ... ... . ... .. ... 2 | Michelinia. ... ... ... .. .ol .. 2
Campophyllum. ... ... .. .. . ... .. 2 | Millepora...." ... ... ... L. ... e 1
Cheetetes......ooovmnoeo v 1| Syringopora.... ... ... ... ... e 1
Cyathaxonia . .......... ... . ... 1| Trachypora.. ... ... ... ... ...... 1
Lophophyllum . ... . . . ... . .. .. ... 1| Zaphrentis........... ... ... .. . ... ... 1

Of these, Campoplyllum, Lophophyllum and Chétetes are perhaps the most
abundant and characteristic. If the list of Guadalupian species be compared with
this it will appear that the generic representation of the corals is very different in
the two faunas, that they have in fact only two genera in common— Campophyllum
and Zaphrentis—while the Guadalupian forms doubtfully placed with Campo-
plyllum are very different from the common Pennsylvanian Campophyllum tor-
quium. 1 am satisfied that Lindstremia permiana is not congeneric with the char-
acteristic Pennsylvanian species Lophophyllum profundum, nor does it belong to
Azxophyllum, which includes another Pennsylvanian species. Thus it would seem
that in its corals, not less thanin the other groups, is the Guadalupian fauna different
from the Pennsylvanlan
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TETRACORALLA.

Family ZAPHRENTIDZA Milne-Edwards and Haime.
‘Genus LINDSTR(EMIA Nicholsen.

LINDSTRGEMIA PERMIANA n. sp.

Pl.-XVII, figs. 13 and 14.

21859. Polycelia(?). Shumard, Trans. Acad. Sei. St. Louis, vol. 1, p. 388 (date of volume, 1860).

Dark [Permian] limestone: Guadalupe Mountains.

Corallum of medium size, conical, gently curved, varying somewhat in the
rapidity of its expansion, which is seldom either unusually rapid or unusually
gradual. The exterior is sometimes marked by constrictions due to unequal growth
and by numerous rather regular longitudinal ribs or ridges, the distinctness of
which varies in different specimens. They are usually rather faint. These are
grouped in such a way that the periphery is divided into three unequal parts. One
longitudinal line of division, formed by the convergence of the ribs, is situated on
the concave side of the corallum and the two others are about 90° of arc from it.

In estimated length the largest specimens probably do not exceed 40 mm.,
while the greatest diameter is about 18 mm:.

The calice is very deep; the septa are numerous and closely arranged and num-
ber from 48 to 56, of which half are primary and half secondary. This relation,
however, is seldom apparent except in the calice, where sometimes the septa are
regularly alternating, and in special instances in the lower part of the epitheca.
The septa for the most part extend to the center and unite in a pseudocolumella.
The pseudocolumella is large when compared with that of Lophophyllum, but it is
small when compared with the corresponding structure in Axophyllum. It appears

not to be solid like that of Lophophyllum, but to consist of the interlocked ends of
" some of the septa. It often has the aspect of being solid, however, because the
interstices are filled with a stereoplasmic deposit. I am uncertain about the exist-
ence of a fossette. In some specimens such a structure appears to be present (by
the atrophy of one or two of the septa) and in others not; at all events it is not
conspicuous. If it does exist it seems to bear no relation to the curvature of the
corallum. Dissepimental tissue is present in moderate abundance, but tabule are
absent. In longitudinal sections the dissepiments are seen to ascend steeply to
the pseudocolumella.

Considerable variation is shown by coralla referred to this species. In some
specimens the longitudinal strize are much less distinet than in others, and, corre-
spondingly, the annular strie and constrictions are much more pronounced in
some. The difference in expansion has also been & subject of comment, and this
exercises an influence on the internal as well as the external appearance, for since
the number of septa remains fairly constant their arrangement in the narrow forms
is more crowded than in the spreading forms. A difference in silicified specimens
in the extension toward the center of septa in the calice can in some cases be definitely
ascribed to the fact that their inner extremities were not silicified. The length of
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the secondary septa also varies, as well as their arrangement, since they are occa-
sionally situated to one side of the interseptal spaces or are bent over to unite with
the principal septa.

In the calice, which is floored by dissepimental tissue, even the primary septa
do not extend to the pseudocolumella, but at lower levels, as shown by sections, they
extend to and unite with it.

In young specimens referred to this species the number of septa is proportionally
less, according to their size, and the secondary septa proportionally smaller.

This spectes appears to be represented at several different horizons and at a °
number of localities. While the sum total of specimens is considerable, not many
have been obtained at any one station. Therefore in considering the material as a
whole, the danger that it maynot all belong to the same species is somewhatincreased.
Many of the specimens are fragmentary and the preservation is unsatisfactory. In
but few instances do these fossils retain their original calcareous composition. In-
most cases they are silicified, but sometimes, as in the ‘“dark limestone,” the silici-
fication, while sufficient to render sectioning laborious and unsatisfactory,is not
complete enough to give a faithful replacement of the original body, while some-
times, as in the Glass Mountains, the matrix also is highly siliceous, so that etching
does not serve to free the corallum. Thus all the characters described can not be
made out on any one specimen, and the danger resulting from a confusion of
more than a single species becomes more grave. However, this circumstance has
been kept in view and care taken to avoid error as far as possible.

Of the generic position of this form I am somewhat in doubt. It can hardly be
referred to Azophyllum and appears in fact much more nearly allied to Lophophyllum.
The fact that the columella is composite, not simple and solid, and that it is con-
nected with many of the septa, perhaps sometimes with all of them, seems to debar
that genus also. The presence of dissepiments is likewise a distinguishing character
of some value, though T have found that Lophophyllum possesses these structures,
contrary to many descriptions of the genus. The development in Lophophylium,
however, is always scanty. :

The paper in which the name Lindsiremia was first proposed was published as
an abstract, and I have not come upon a subsequent characterization of the genus,
though Nicholson discusses it at some length in his manual of paleontology. The
original abstract, however, contains a rather full generic diagnosis, which can be
supplemented by the remarks contained in the manual. With the first description
the Guadalupian form agrees in most particulars. The chief points of divergence
seem to be that the diagnosis calls for a small coral, while this species, though small
in comparison with many Devonian and even some Carboniferous species, is near
the average of Carboniferous forms. Neither can it be said of the pseudocolumella,
though it is relatively larger than that of Lophophyllum, that it occupies a large por-
tion of the visceral chamber.. These differences can, it is true, hardly be regarded
as generic, but it is possible that in structures not described in detail by Nicholson,
especially that of the columella, differential characters would be found. Further-
more, the type species of Lindstremia (L. columnaris) is a Devonian fossil and the
genus is reported by Nicholson as being especially abundant in the Ordovician and
Silurian rocks, though he notes finding it in the Carboniferous also. In the manual




CELENTERATA. A99

of paleontology above referred to Nicholson glves some additional characters which
have a bearing on the generic reference of the present species. e remarks that
the septa are pinnate in their arrangement and that the symmetry is bilateral, though
a fossula seems not to be present. It has already been said that a certain trimeral
arrangement of the external ridges has been observed in the Guadalupian form,
though I doubt if all the specimens show even this, and no such arrangement is
apparent in the interior, where a general radial symmetry prevails. As already
stated, there is some uncertainty about the possession of a fossula by the Guada-
lupian form, and I believe that a structure of this nature is not a constant feature.
In this character it is apparently in agreement with Lindstremia. While the maxi-
mum development of the genus, as recorded by Nicholson, is much earlier than the
present occurrence, the fact that Waagen has found corals such as Michelinia, and
stromatoporoids, in the ‘“Permo-Carboniferous’ of India, affords some sort of a
precedent for extending the range of Lindstreemia to the Guadalupian beds of Texas
and New Mexico.

Horizon and locality.—Middle of Capitan formation, Capitan Peak (station
2926); “dark limestone,” Pinhe Spring (station 2930), and Guadalupe Point (station
3762b%; Delaware Mountain formation, Guadalupe Point (station 2919%), Guada-
lupe Mountains, Texas. Delaware Mountain formation, southern Delaware Moun-
tains, Texas (stations 2964?, 2969?, 3500). Delaware Mountain formation, Diablo
Mountains, Texas, as reported (station 3764). Delaware Mountain formation,
Comanche Canyon, Glass Mountains, Texas (station 3763).

LINDSTREMIA PERMIANA Var.
Pl XVII, fig. 15.

Associated with the typical Lindstremic permiana is a form resembling it in a
general way but possessing this obvious difference, that it is smaller and has some-
what fewer septa. The difference in size seems to me not such but that coralla
belonging to L. permiana would have had more numerous septa when of similar
dimensions. The number of primary septa in this form is 19 or 20, the total number
of septa in & corallum being, therefore, 38 or 40. It hardly seemcd justifiable to
place these fossils immediately with L. permiana, and at the same time the difference
does not at present seem sufﬁmently important to warrant proposing a new name
for them.

Horizon and locality—* Dark limestone,” Pine Spring (station 2930) and Guada-
lupe Point (stations 3762e?, 3762d), Guadalupe Mountains, Texas. Delaware
Mountain formation, southern Delaware Mountains, Texas (stations 2968 and 2969).

LINDSTR(EI\IIA CYLINDRICA 1. Sp.
Pl. XVII, figs. 16 and 16a.

Corallum rather small, subcylindrical, strongly curved. The entire length is 23
" mm., the diameter at the aperture 8 mm. When the typical specimen had reached
a length of 11 mm. it had nearly attained its full diameter and was a straight cone.
The remaining growth was in shape cylindrical and in a different direction from the
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original one. The external surface is macked by distinct longitudinal ribs and by
rather prominent transverse bands, due to irregular and interrupted growth. The
calice is rather deep, but not so deep as often seen in Lindstramia permiana. It
contains 16 septa, all of which are primary. No secondary septa appear. In the
calice the septa do not extend to the center, the unoccupied space between their inner
ends being floored by dissepimental tissue, from the midst of which the rather small,
low pseudocolumella projects. A similar appearance has been observed in L. per-
miang also, but it is probably misleading as to the real structure beneath, and is
doubtless calicinal in character, later growth adding to and altering the structures
before the soft parts were withdrawn and partitioned off. Inpart, too, this appear-
ance is due to silicification, the septa in partially etched specimens being sometimes
much shorter where free than where embedded in the portions of limestone remain-
ing in the bottom of the calice. Thus the septa in the calice may have extended in
reality nearly if not quite to the pseudocolumella, just as they do below, showing one
of the distinctive structural characters of the genus.

The somewhat unusual conformation of the only specimen yet found belonging
to this species is probably of little value in determining its specific relations, and
may be entirely an individual character. The fact that no secondary septa are
shown in the calice and that the primary septa number but 16, instead of 24 to 28,
as in L. permiane, distinguish this species from the one last mentioned.

Horizon and locality.—*“Dark limestone,” Pine Spring, Guadalupe Mountains,
Texas (station 2930).

LINDSTREMIA sp.

Under this title are included two specimens, each from a different locality,
which should not, T feel, be referred to either of the species recognized in this fauna.
They are rather small and of a cylindrical shape. Their diameter is 4 mm. and their
length 8 mm.. The septa number 29 or 30. In one specimen the septa are dis-
tinctly separable into primary and secondary, the primary septa extending to the
center and uniting with a large axis. In the other specimen the primary and sec-
ondary septa can scarcely be distinguished by difference in length.

In its shape this species resembles Lindstremia cylindrica, but the number and
arrangement of the septa are different, while not only in its smaller size and shape
but also in the number of septa does it differ from L. permiana. It is true that young
specimens of L. permiana have fewer septa than the large ones, but as a rule fewer
also than the form under consideration: Besides, judged by its shape the latter has
apparently reached its final or mature condition, while the small corals referred to
L. permiana have a different shape and one which from its nature admits of or almost
necessitates augmentation in the number of septa, etc., in process.of enlargement.

Horizon and locality.—** Dark limestone,” Pine Spring (station 2930), and Gua-
dalupe Point (station 3762b), Guadalupe Mountains, Texas.

Genus ZAPHRENTIS Rafinesque.
ZAPNRENTIS? sp.

After removing the coralla réferred to Lindstremia and Amplexus, a residual
group, somewhat varied, yet having a certain amount of unity, remains. These
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fossils closely resemble L. permiana, but appear to be without the pseudccolumella
of that group. The septa are numerous. In an example having a diameter of but
6 mm. 35 were counted. The primary and secondary septa are not readily distin-
guished and the plates are distorted. They are connected by moderately abundant
dissepimental tissue. In a larger example, having a diameter of 10 mm., there
appear to be 40 septa, primary and secondary, but they are not very distinct, and I
~_believe that some were overlooked, their irregular growth aiding in making a precise
count very difficult. Tn some of the specimens assigned to this group a pseudocolu-
mella seems to be absent, in others the evidence on this point is lacking, and of no
example probably can it be said that the corallum was certainly without a pseudo-
columelia. '

Horizon and locality.—*“ Dark limestone,” Guadalupe Point, Guadalupe Moun-
tains, Texas (station 3762b). Delaware Mountain formation, southern Delaware
Mountains, Texas (station 2957%). Delaware Mountain formation, Comanche Can-
yon, Glass Mountains, Texas (station 3763). ’

Genus AMPLEXUS Sowerby.

AMPLEXUS sp.

The specimens which clearly possess the structure of the group for which the
name Lindsiremia is here used being withdrawn, there remains in our collection a
heterogeneous assemblage, consisting of examples which appear more or less clearly
to have a different structure and of those whose structure is imperfectly shown.
From these coralla has been subtracted a group distinguished by being rather
small, slender, and cylindrical and by having; so far as could be observed, the kind
of structure characterizing the genus Amplexus. It seems necessary to distinguish

. two subordinate divisions, one of them represented by specimens from the Glass
Mountains and the other by specimens from the Guadalupes.. In the former the
diameter is 7 to 10 mm. and the subcylindrical corallum is marked by numerous
fine longitudinal ridges, likewise by transverse constrictions. There are-about 26
primary and the same number of secondary septa. None of the septa reach to the
center, and the large axial space thus left was probably crossed by tabule. No
columella was present. More or less sparse dissepimental tissue occurs around the
outer margin. ~Enough divergence can be noted in the length and character of the
septa to indicate the possibility of two species among the fossils of this division, but

~ as my material is scanty, silicified, and difficult to study it did not seem warranted
to subject it to the final analysis. :

' The specimen especially representing the second division has a diameter of 4.5
mm. The growth isirregular, the exterior is marked by a number of angular trans-
verse ridges, but the longitudinal ribs are obscure. There are 15, possibly 16, rather
long primary septa. The secondary septa are mere ridges between the primary
ones, and dissepimental tissue seems to be absent. This specimen has the appear-
ance of being young or pathologic.

Horizon and locality.—Base of Capitan formation, hill southwest of Guadalupe
Point (station 2906?); ‘“dark limestone,” Guadalupe Point (station 3762b), Guada- -
lupe Mountains, Texas. Delaware Mountain formation, Comanche Canyon, Glass
Mountains, Texas (station 3763). - \ :
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Family CYATHOPHYLLIDZE Milne-Edwards and Haime.
Genus CAMPOPHYLLUM Milne-Edwards and Haime.

CAMPOPHYLLUM TEXANUM Shumard?

PL. VII, fig. 18.

1859. Campophyllum (?) Texanum. Shumard, Trans. Acad. Sci. St. Louis, vol. 1, p. 388 (date of vol-
ume, 1860).
White [Permian] limestone: Guadalupe Mountains.

" Shumard gives the foregoing name to a form from the white limestone, his
description of which is so inadequate that the name itself is practically invalid. He
says of this form:

This is a long, subcylindrical, flexuous species, having a diameter above of about one-third of an
inch. It is covered with a thin epithelium. The interior structure is unknown. I place it provision-
ally in the above genus until T can have an opportunity of examining better speclmens

Locality—White limestone, Guadalupe Mountains.

In our collection there is only one specimen from the same horizon as Campo-
phyllum texanum which can with any probability belong to it, and it is represented
by fig. 18 of PL. VII. It agrees with the original description in all of the characters
designated except that the diameter is nearly twice as great, and yet I doubt
whether it really represents Shumard’s species. It is, however, so far as I can
make out—for it is imperfect and somewhat crushed—a true C’ampophyllum
There are about 50 septa, which did not reach to the center. There is a marginal
region intersected by dissepiments, while the central or axial cavity is partitioned
by rather distant tabule.

As, however, the interior of the real Campophyllum texanum was not known to
Shumard, the latter may have belonged to quite another genus and have been a
form like Lindstremia cylindrica, which, though from a slightly different horizon,
had the same diameter and other characteristics much like C. texanum. It may
even have been one of the sponges which are not uncommon in the Capitan forma-
tion, such as Guadalupia cylindrica, Virgula rigida, etc.

Horizon and locality—Middle of Capitan formation, Capitan Peak Guadalupe
Mountams, Texas (station 2926).

HEXACORALLA.

Family FAVOSITIDA Milne-Edwards and Haime.
Genus CLADOPORA Hall.

CLADOPORA SPINULATA 1. Sp.
Pl. XVII, figs. 17 and 17a.

This species forms cylindrical, simple, or branching coralla, the diameters of
which vary from 4 to 8 mm. The proportion of large and small corrallites varies
widely in different coralla. The larger apertures have a nearly uniform diameter of
0.75 mm. The corallum is covered with projecting, spinelike processes, usually
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lost in weathered specimens, which seem as a rule to originate from the angle where
three corrallites come into contact. The mural pores are large, though rather
scarce. Septa are represented by internal spinules which appear to be arranged in -
longitudinal rows. I have not been able to ascertain by observation the exact
number of these rows, but estimate that there were nine or ten.

'This species and the one following recall especially two middle Paleozoic genera,
. Cladopora and Striatopora, the latter rather because of the forms which have from
~time to time been referred to it than from the character and appearance of the
genotype. The type species of Cladopora and Striatopora do in fact differ strongly
in general aspect, and the Guadalupian species resemble Cladopora seriata rather
than Striatopora flexuosa. According to Rominger, however, the two genera are
really very similar, and certainly the groups of species at present included under
these generic titles have much in common. One of the important structural char-
acters indicated in Hall’s original description of Cladopora is the absence of dia-
phragms. Rominger reports having observed these structures, though usually
they are absent. According to the definitions of the author last mentioned, the
distinctive characters of the two genera as compared with one another are the thick-
ened and striated apertures inStriatopore and the abundant development of mural
pores. In Cladopora the apertures are not thickened, tabule are absent or rare,
and pseudosepta rudimentary or absent.

In Cladopora spinulata the apertures of the cells are not thickened and striated,
and therefore the general appearance is more that of Cladopora than of Striatopora.
Diaphragms seem to be absent as a rule from both of the genera mentioned, and
none have been observed in C. spinulata. The comparative rarity of mural pores
is likewise a point in common with Cladopora, whereas the rows of spines constituting
what may be called pseudosepta tend to ally it rather with Striatopora. It is not
stated in Rominger’s description of Striatopora that these structures extend from
the aperture where they are most obvious into the interior of the tube, but it is
presumed that this is the case. In Cladopora spinulata they can be seen only below
the aperture. This species, therefore, is not entirely in agreement with either of
. Hall’s genera and the recurrence of this type in the Permian is rather suggestive
that its characters will be found too far modified for admission into either of the
earlier groups. This seems to a certain extent to be the fact in the matter of the
septal development of Cladopora spinulate and more especially in the case of Cla-
dopora tubulate. Both from the scantiness and from the silicified condition of my
material I am unable to pursue the study of either species so far that an accurate
generic diagnosis would be possible, and it seems safer to refer them to Cladopora,
to which they are clearly allied and where they may really by rights belong.

I have referred to this species some specimens from station 2963 which are
differently preserved and show somewhat different characters from the others.
The others, in brief, are silicified while these, though fragmentary, are calcareous.
They are composite coralla, in general respects like the silicified examples. The
rather thick walls are pierced by occasional mural pores. Tabule appear to be
absent, but a striking feature consists of what resemble long septa, which though
often much thicker near the walls are very variable in size, in length, and in arrange-
ment. - Some of the longer ones extend to the center or beyond, while the others
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are much shorter. They are not only unequal distances apart, but sometimes as
much as half the circumference of a corallite will be unprovided with them. Indeed,
in some specimens none at all appear to be present. Owing to the small size of the
corallites and the imperfect or partial development of the septalike structures it is
difficult to give an exact number for those present. KEight or nine can be counted
in several instances and in others there may be four or five fragmentary ones in addi-
tion.

So far as I have been able to discover, these septa are not plates but spines, and
they are best developed in the interior parts of the corallum and least developed in
the peripheral parts. It is of course the latter which are seen in silicified specimens,
where septal spines can sometimes be. detected, though they do not form a striking
feature, and thus I believe it highly probable that these calcareous examples, which.
at first look very different because of their apparently well-developed septa, are
really the same species as the silicified ones.

Horizon and locality—Base of Capitan formation, hill southwest of Guadalupe
Point (station 2906); ““dark limestone,” Pine Spring (station 2930), near Guadalupe
Point (stations 3762b and 3762e), and hill southwest of Guadalupe Point (station
2924); Delaware Mountain formation, Guadalupe Point (station 2963), Guadalupe
Mountains, Texas. Delaware Mountain formation, southern Delaware Mountains,
Texas (stations 2962 and 2969). Delaware Mountain formation, Comanche Canyon,
Glass Mountains, Texas (station 3763).

CLADOPORA ? TUBULATA n. Sp.
Pl. XXV, figs. 5 and 5a.

In this species the corallites form small, more or less branching coralla, which
seem to broaden out at the base or on occasion and become somewhat incrusting.
The corallites are nearly of equal size and have a diameter of about three-fourths of a
millimeter. They are not very thickly clustered and their apertures are sometimes
separated by considerable intervals. They are strongly inclined to the axis, so that
the aperture is semicircular or crescentiform, with a projecting lower lip, yet indi-
vidual corallites contrive to elevate themselves above the general surface as short, °
separate tubular cells. The walls are thick, and T have ascertained that in a few
instances they are pierced by mural pores, but these structures seem to be only
occasional. No septa or tabule have been observed,

The géneral resemblance of this fossil to Cladopora spinulata, which occurs at
nearly. if not quite the same horizon, seems to warrant a reference of both to the
same genus, but while the latter appears to have nearly all the characters of a true
Cladopora, the present species must certainly be regarded as a peculiar and aberrant -

form. - . -

Horizon and locality.—Delaware Mountain formation, Diablo Mountains,
Texas, as reported (station 3764): Delaware Mountain formation, southern Dela-
ware Mountains, Texas (station 2969).

T e
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Family AULOPORID/E Nicholson.
Genus AULOPORA Goldfuss.
- AULOPORA Sp.

Growing upon an indeterminable species of Fenestella there was found at station
2969 an Aulopora which presents no appreciable differences from much older types of
the genus. Portions of three corallites in a linear series are present, and the whole
has a length of only 6% mm., so that the species is a very small one. The length of
each corrallite was probably about 2} to 3 mm. and the greatest diameter 1 mm. or a
little less. Each corallite appears to have been a regularly enlarging cone slightly
curved, if at all, developing a single offshoot by gemmation When it had attained
two—thlrds or three—fourths the full size.

These data, however can not be made exact, owing to imperfections in the
material.

Horizon and locality.—Delaware Mountain formatlon, southern Delaware Moun-
tains, Texas (station 2969).

ECHINODERMATA.

Echinoderms are usually rare at the later horizons of the Paleozoic, and in the
Guadalupian fauna they form but an mmgmﬁcant factor. Crinoids are represented
_only by fragments of stems, which occur in many of the collections, though never in
abundance. Of the cystoids our material has furnished a single form of considerable
interest, representing both a genus and a species -which are new. Echinoids occur-
ring as dlssocrated plates and fragments of radioles are rare and of small size. Six .
varieties apparently can be discriminated, but the material is so imperfect that
nothing has been described as new in this group.

Although the echinoderm remains of the Guadalupian are so scanty, it will be of
interest to see how this class is represented in other faunas and wherever possible to
make comparisons. The true crinoids, of which our collections furnish only stem
fragments, are rather unusually well represented in the Salt Range fauna, where
Waagen described 4 species of Cyathocrinus, 1 of Hydriocrinus, 2 of Poteriocrinus,
and 1 of Philocrinus. No cystoids were found and only one species of echinoid,
occurring as loose spines and plates. This was placed by Waagen in the genus
Eocidaris and is not closely related to the corresponding Guadalupian types. The
crinoid stems which Diener cites from Malla Sangcha and from Chitichun No. I may -
well be omitted from consideration, and the fact be.pointed out—so far as it has
significance when based on such imperfect data—that the Guadalupian fauna differs
W1dely from those of the Salt Range and Himalaya with respect to this class of
organisms.

In China remains of the Echinodermata are rare, the only record I have found
being by Loczy, who notes fragments of stems and an occasional plate belonging to
‘the Crinoidea.
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Almost the same may be said of the Carboniferous of the Indian Archipelago.
Roemer cites some crinoid stems from Sumatra and Martin does the same for Timor.
From Timor, Beyrich not only obtained the usual crinoid stems, but described a new
genus and species of cystoid (Hypocrinus) of considerable interest in this connection, -
since it appears to be related to the Guadalupian Cenocystis. In his treatment of
the faunas of Timor and Rotti Rothpletz discusses at some length the fragments of
crinoid stems, which his collection seems to have contained in considerable abun-
dance. He likewise obtained afragment of aradiole of an echinoid and an additional
species of Hypocrinus.

‘In the Russian section the Moskovian contains a rather abundant echinoderm
fauna. We have first, according to Trautschold, the echinoids Archaocidaris
rossica, represented by a variety of parts, and Lepidesthes lzvis; among the starfish,
so rarely found in the Paleozoic, Palzaster montanus, Calliaster mirus, and Stenaster
confluens. The crinoids are cited as Poteriocrinus originarius, P. multiplex, P.
bijugus, Hydriocrinus pusillus, Cromyocrinus simplex, C. geminatus, C. ornatus,
Phialocrinus patens, P. urna, Stemmatocrinus cernuus, Forbesiocrinus incurvus, and
Platycrinus sp.  This unusually extensive and varied fauna is entirely dlssumlar to
the much more meager representation of the Guadalupian.

Much less common appears to be the occurrence of this group at higher horizons.
From the Gschelian Sibirzew lists radioles and plates of Archzocidaris (like A.
rossica Von Buch) and fragments of Poteriocrinus and Cyathocrinus. Stuckenberg
notes about the same assemblage, Cyathocrinus Sp- Poteriocrinus sp., Archeocidaris

sp., and Palzechinus paradoxus.

From the Artinskian Stuckenberg cites Palzechinus sp., Archaocidaris sp., and
‘Cyathocrinus sp. The two echinoids resemble Archazocidaris cratis and Archaeoci-
daris sp. a of the present report. The Kungurstufe furnished this author only
Cyathocrinus sp.  Sibirzew lists from the Artinsk Archeocidaris and Cyathocrinus.

From the Russian Permian Tschernyschew cites Cyathocrinus ramosus, Sibirzew
the same, Netschajew Cyathocrinus cf. ramosus and Poteriocrinus quenstedti, and
Golowkinsky Poteriocrinus quenstedti. In some of these, at all events, though not
in the last, the identification is based on fragments of stems.

So far as comparisons can be made on this scanty evidence, the Guadalupian
echinoderms do not resemble the Russian species to any extent. The absence from
the fauna of determinable crinoids is worthy of some notice, though where there are
stems there must of course have been cups. The presence of the cystid is also note-
worthy.

In the fauna from Dj oulfa Abich cites only Poteriocrinus, represented by stem
fragments, and Arthaber recognized Cyathocrinus cf. ramosus, Cyathocrinus cf.
virgalensis, and Poteriocrinus? sp. in reviewing Abich’s fauna, the identifications in
every case being based on stems alone. Only stems were found by Enderle also
among his fossils from Balia Maaden.

Of data bearing on the representation of these types in the interesting fauna
from Palermo, described by Gemmellaro, and in the related one from the Carnic
Alps which Gortani and Schellwien have partially described I have found no trace;
but in the German Dyas the echinoderms are again noted. Geinitz cites Focidaris
keyserlingi, Asterias bituminosa, and Cyathocrinus ramosus. To the two latter the
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Guadalupian fauna presents nothing comparable. Archzocidaris cratis and Archee-
ocidaris sp. a resemble the radioles of Geinitz's Eocidaris keyserlmgz but apparently
the two species belong to different genera.

From the English Permian, King cites Cyathocrinus ramosus and Archmoczdams
vernewiliana (Palzechinus in the description of plates). The echinoid is of the same
general type as Archzocidaris cratis and Archaocidaris sp. a, but we have as-yet
nothing which can be compared with the crinoid.

Toula’s papers on the Carboniferous faunas of Spitzbergen contain references
to crinoid stems alone, while from Nova Zembla he noted only an indeterminsgble
species of Archeocidaris and Cyathocrinus sp., together with stem fragments. - From
two areas in the West Sahara, Stache obtained abundant crinoid stems, which he
studied in great detail. Only fragmentary remains of the same group are recorded
from South Amerlca Gabb notes them from Peru, and Salter and Toula from
Bolivia. :

In De Koninck’s account of the Carboniferous fossils of New South Wales a
number of echinoderm species were noted belonging to the genera Synbathocrinus,
Poteriocrinus, Actinocrinus, Platycrinus, Tribrachyocrinus, Cyathocrinus, and
Palzaster. All appear to have come from the lower beds except the Tribrachyo-
crinus, the Cyathocrinus, and the Paleaster. Nothing at all resembling these species
is known from the Guadalupian.

In the “ Permo-Carboniferous’” of Queensland and New Guinea echinoderms
are unusually abundant—much better represented, at all events, than in the Guada-
lupian. Etheridge cites Actinocrinus (1 species), Platyerinus (1 species), Poterio-
crinus (2 species), besides fragments of other forms; also, among the blastoids,
Mesoblastus? (1 species), Granatocrinus? (1 species), and Tricelocrinus? (1 species),
while the echinoids are represented only by a single plate of Archzocidaris. There
seems to be here scarcely any common ground with the Guadalupian.

Relating to the present discussion, I find listed in Weller's bibliography of
North American Carboniferous 1nvertebrates species representing the crinoids and
echinoids alone, the cystoids, blastoids, and asteroids being at present unknown.
All species of lower Carboniferous (Mlss1s51pp1&n) age have of course been elimi-
nated from this list, and all such as have a purely western distribution.

Crinoids, while as a rule rare in the Pennsylvanian, in the aggregate constitute
an extensive fauna, comprising 14 genera and 47 species, as follows:

) Species. Species.
ACTOCTINUS. ..o . 1 | Graphioerinus.............. . ., ... ... 1
Agassizocrinus. ... .o lllL. 1§ Hydreionocrinus. .............o............. 8
CerloCrinus. ............... ... ...... e 6 | Lecythiocrinus. ... ... ... ... ... ...... 2
CromyoCrinus. - . ......cceeeooieoiue.. 1 | Phialocrinus. ........... ... ... 6
Cyathocrinus. ....... ... i 2 | Poteriocrinus. ... ... ...l 3
ErisoCtinus. «..ooe e . 2 | Rhodoerinus. .. ..o .. .. ... 1
Eupacflycrinus ............................. 9 | ZeaCTinus. ... .0 o e 4

The echinoids, while more plentiful, are much less varied. The only genera
known are Archeocidaris and Eocidaris, the former with seven and the latter with
one species. Since the publication of Weller’s bulletin, from which the foregoing
data were derived, a few additional species of echinoids and crinoids have been
described, but they do not modify to any extent the previously known fauna.
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One might easily be led too far in comparing the Guadalupian and Pennsyl-
vanian faunas in point of their echinoderm representation, but so far as known the
Guadalupian is without determinable crinoids, while cystoids, which, of a single type,
are fairly abundant at one station in the Guada]upian are unknown in the Penn-
sylvanian. As for the echinoids, a group which is represented in both faunas, it
seems to be true that those of the Guadalupian are rarer and of smaller size than the
Pennsylvanian representatives.

CYSTOIDEA.

Family CRYPTOCRINIDZE Zittel.
* Genus CENOCYSTIS n. gen. -

The generic description of Cmnocystis is included in the description of the
specific characters of Cenocystis richardsoni, which is taken as the genotype.

C@ENOCYSTIS RICHARDSONI n1. Sp.

PL. XXVII, figs. 19 to 22.

The lower half of the cup in this interesting species is composed of a calyx-like
group of consolidated plates, representing apparentlv two serial rows. What may
be regarded as the basal plates consists of an elongated cone, which is nearly solid
or only partly calibrated, apparently formed by the consohdatlon of several plates
whose line of juncture is now entirely lost.. This conical basal portion is followed
by a hemispherical expansion formed by five pentagonal primary plates of equal
size. They are firmly joined with one another laterally, though the suture is dis-
tinctly marked by a depressed line. With the basal portion, however, they are.so
closely ankylosed that they appear for the most part to be continuous.' Although
there seems to be an obscure basal outline to this second series of plates, I suspect
that this is rather a phenomenon than a reality. The contiguous upper angles of
two adjacent plates of this series are deeply excavated for the relatively large anal
pore. Similar pores appear to be symmetrically developed on the four remaining
lines of suture, but these are much smaller. They have not been observed on the
“outside, but regularly appear as chanmels transversely cutting the thick basal cup.
See ﬁg 20 of PL. XXVIL)

There may be some question whether the solid basal portion of this structure
consists of two series of plates, according to the above interpretation, or of but one,
the lower portions being more completely merged with one another than the upper;
but the explanation here adopted appears to be the more riatural one.

The five pentagonal plates here regarded as representing the second series are
arranged with one side downward and two at the top. They are succeeded by
another row of large, apparently loose plates, which probably have twoshortsides
meeting at an obtuse angle below, and two long sides meeting at an acute angle
_above. They are so arranged that the point of the basal outline fits into the reen-
trant angle at which two plates of the preceding series meet, and vice versa. The
upper portion of the few specimens which have come to hand is obscured, so that 1
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can not tell whether there is an additional series of small oral plates, or whether the
- series last described continues to the oral aperture. :

One or two additional points are necessary to complete the description of this
form. One feature of it is the very small size which even the largest of our speci-
mens presents. Another has to do with the upper or roofing portion, whose plate
structure is not completely known. This roofing disk is marked by five regular
diverging angulations, following the lines of juncture of the upper series of plates.
These lines are continuous with very obtuse dihedral angles which are formed longi-
tudinally along the' center of the series of pentagonal plates just below. These

angular lines, thus almost continuous from top to bottom, are obscure in one specimen,
but rather strong in another which is probably 1mmature The latter possesses-
the additional character of having a deep dimplelike depression about midway along
each of these angles, situated apparently at the apex of each of the pentagonal
plates regarded as forniing the second series.

One specimen, somewhat differently preserved from the others, shows a feature
in them obscured. In this example the outer and inner surfaces alone appear to
. have been silicified, so that when the specimen was freed by etching, a thin outer
and inner shell was left to represent the original thick plates. The outer shell in
this case has been broken away and the inner one shows five elliptical elevations
radiating from the mouth, apparently corresponding to depressions on the interior.

. The only genus with which I can think to compare this curious cystoid is
Hypocrinus Beyrich; but it is evidently so distinct from that type that it scarcely
seems necessary to point out the diflerences in detail. If we suppose that there are
no little plates around the mouth, and accept the interpretation here adopted as to
the basal cup, the cystid is composed of three rings of plates, but the basal ring,
instead of consisting of three distinguishable plates, is formed of an uncertain number
of completely ankylosed ones, to which, in turn, those of the second series are
ankylosed.

T have referred this form to the cysto1ds instead of the blastoids, because of the
absence of large, regular, ambulacral areas and the presence of a large eccentric anal
pore. At the same time a certain affinity with the blastoids is shown in the small
number of plates, together with their very regular size and arrangement, while the
five structures of undetermined function which radiate from the mouth on the inside
of the test superficially suggest the ambulacral areas of Pentremites, etc.

While certain features of this species remain unascertained, it is so clearly a new
genus, and withal so interesting, that I feel justified in introducing a new generic
name. At present Iinclude Cenocystis, with Hypocrinus, among the Cryptocrinide.

Horizon and locality.—Delaware Mountain formation, southern Delaware
Mountains, Texas (station 2969).
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ECHINOIDEA.
Family ARGH/EOCIDARIDE McGoy.

Genus ARCHZEOCIDARIS McCoy.
Arcuzociparis oraTis White?

The Guadalupian specimens referred to this species are fragmentary, repre-
senting the median portion of three radioles parallel and almost in contact. They
are cylindrical, the largest example having a diameter of about 2 mm., without any
perceptible taper. The length of the fragments is only about 11 mm. The spinules
are rather small and very scattering, the general appearance suggesting a species
closely allied to Archeocidaris cratis. ' :

Horizon and locality.— Dark limestone,’’ east of Guadalupe Point, Guadalupe,
Mountains, Texas (station 3762b). '

ARCHZEOCIDARIS sp. @.

This very minute form is represented by a single radiole, which has a cylindrical
shape, with a diameter of scarcely more than half a millimeter and a length of 5%
mm. It is incomplete at the upper end. There are a few large spmules at rela-
tively long intervals, and the general character is very much as in Archeocidaris
cratis, althdugh the size is greatly inferior.

Owing to its minute dimensions and rather imperfectly silicified condition it
is impossible to determine definitely the character and distribution of the spinules.

Horizon and locality—*‘ Dark limestone,” Guadalupe Mountains, Texas (station

3762c).
ARCHEOCIDARIS sp. b.

P1. XXVTI, figs. 18 and 18a.

This form, which is very imperfectly known, is based on two specimens. One
of these shows the distal end of the radiole, which is seen to expand rather abruptly
from a very slender shaft having a diameter of about three-fourths mm. into a sub-
spherical end which has a diameter of 2 mm. The terminal portion and the shaft
adjacent appear to be armed with short spinules.

Associated with the foregoing is the proximal portion of a radiole, showing a
long, slender, smooth, cylindrical shaft, which has a diameter of about three-fourths
mm., with the usual subterminal collar near the lower end. It is very probable that
this and the foregoing fragments belong to the same species, one which is character-
. ized by its small size, long, slender, smooth shaft, and terminal spinose knob.

The Pennsylvanian species Whlch most resembles this is Archeocidaris spini-
clavata, which is still very different.

Horizon and locality—Delaware Mountain formatlon southern Delaware
Mountalns, Texas (statlon 2069).
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ARCHZEOCIDARIS sp. b var.

Associated with the foregoing is the distal portion of a radiole of a very
similar type. The terminal knob in this case is relatively larger and somewhat
differently shaped. The end is in some degree pointed, and has midway a subangular
“zone above which it is covered with little spines, but below which it is smooth, like
the shaft connected with it.

Horizon and “locality—Delaware Mountain formatlon, southern Delaware
Mountams Texas (statlon 2069).

ARCHEOCIDARIS SP. €.

The material on which this division is based consists of fragments of radioles,
some of them representing distal ends and some proximal, but nothing to show the
length or character of the shaft between. The proximal ends have the usual con-
figuration, with a subterminal milled collar. The distal end consists of a nearly
spherical enlargement covered with little elevations or nodes. Of the two speci-
mens representing this portion the larger has a diameter of 5 mm. One can not, of
course, be sure that these fragments belong to the same species, but it seems not
unlikely.

This form resembles that which I have des1gnated Archzocidaris sp. b, but is
very much larger. In view of this fact, especially since it was found at a dlﬁerent
locality and since it is impossible to determine whether it is similar in other respects,
such as the arrangement of spinules, etc., it seemed advisable to discriminate them
provisionally as distinet species.

Horizon and locality.—"Dark limestone,” Pine Spring, Guadalupe Mountains,
Texas (station 2930). .

ARCHAEOCIDARIS sp. d.

It seems best to group under this title a number of plates, some of which are
associated with the radioles above described and probably belong to the same species;
but the preservation of my material is too unsatisfactory to determine with any
strong degree of probability, by studying the tubercles and the bases of the radioles,
which radioles and plates belong together.

At station 2969, where Archeocidaris sp. b and Archeeocidaris sp. b var. were
found, five of these plates were obtained, each of them presenting more or less
marked differences in size and configuration, so that unless some evidence were
available to indicate that such was the case, I-would hardly fecl justified in referring
any two to the same species. A single fragmentary plate from station 3500 agrees
fairly well with one of those from station 2969. Five plates collected at station 2930
represent two somewhat distinct types, neither of which has the same characters as
the others mentioned.

Consequently, if T were to divide these specimens on intrinsic characters, I would
have to recognize seven species of Archaocidaris, based on the configuration of
plates; this would demand more space and consideration for my scanty and frag-
mentary material than it at all merits.
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Thus, Archeeocidaris sp. d probably comprises more than a single species, pos-
sibly as many as seven, some of which, however, it seems very likely belong with
the spines that have been entered above under separa,te_ titles.

Horizon and locality—"Dark limestone,” Pine Spring, Guadalupe Mountains,
Texas (station 2930). Delaware Mountain formatlon southern Delaware Moun-
tains, Texas (stations 2969 and.3500).

. VERMES.
Genus SPIRORBIS Daudin.

SPIRORBIS TEXANUS N. Sp.
Pl. XXVII, fig. 6.

The specimen which forms the subject of this description is somewhat incom-
plete, but, on the other hand, is very well preserved, so that all the essential char-
acters are readily ascertained. The shell is small, and irregularly and very loosely
coiled. It is marked by numerous strongly projecting lamellose collars, which are
rather regularly and closely arranged. They are not perpendicular to the surface,
but project forward somewhat strongly. There are also very delicate longitudinal
liree, which are not entirely regular and not continuous between the different stages
of growth marked by the annular lamelle.

This species resembles Spirorbis imbricatus Ulrich. It is much smaller and
more delicately constructed. The annulations are relatively a little more crowded,
" while the interspaces instead of being marked by concentric liree show delicate radl-
ating ones.

Horizon and locality.—Delaware Mountain forma,tlon, southern Delaware
Mountains, Texas (station 2969).

MOLLUSCOIDEA.
BRYOZOA.

The Guadalupian Bryozoa, so far as known, comprise 14 genera and 44 species,
- as indicated in the following list: '
Specics. Species.

Domopora?...... ... i .. 6 Phyllopora? ............................... 1
Fistulipora. ... 3} Thamniscus... ... ... ... ... 2
Meckopora. ... Lal... 1| Acanthocladia........... ... ... .. . ... 2
SEENOPOTR. -« e o oo 4| Septopora - e 1
Leioclema. ... oo 1 | Rhombobora......... i 2
Fenestella........ P 14 | Goniocladia....... ... . .. .. ... 1
Polyporaeeeeeemeeoeii e 5 | Actinotrypa.- .. ... . ... ..i...... 1

For the most part this group has proved rather surprisingly scanty, and my
meager material would hardly have yielded so respectable an array of forms without
the skillful manipulation of my friend Mr. Bassler, who made the sections which I
studied and gave valuable aid in their investigation. The most abundant type
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is probably Acanthocladia guadalupensis, with the mterestmg group which I have
placed under Domopora very nearly as plentiful. The greatest variety of species is
found among the Fenestellas and Polyporas, which are more rare in the Guadalupe .
section itself than in the southern Delawares. Most of the types discriminated,
however, are based on mere fragments. All the other forms, except possibly Fistu-
lipora grandis var. guadalupensis, are rare.

In addition to being fragmentary, the Guadalupian Bryozoa proved unsatis-
factory for study in another particular. A good deal of the material is silicified and
thus unfitted for sectioning, while the structure was often found more or less
-obscured where siliceous replacement had not taken place.

In some cases the study of thin sections is less essential to the determination of -
species. Among the Domoporas I have discriminated species on external characters,
and etched specimens, unless too coarsely silicified, were very favorable to this
treatment. The Fenestellas, on the other hand, mostly proved to be too coarsely or
too imperfectly replaced by silica to yield satisfactory results.

The Guadalupian Bryozoa differ considerably from those of the Salt Range.
Many of the Indian forms which I should be disposed to place with the Bryozoa and
-compare with the present fauna Waagen and Wentzel have assigned to the celen-
terates. Such are the following:

Species. : Species.

Monotrypa. ...l 1) Hexagonella. ... .. .. ... ... ... ..... 3

COTDIPOr . e 1| Dybowskiella.............. ... ._.......... 2
Geinitzella........... ... ... . ... ...... 2 | Fistulipora ... ..., 1
B 4 10) o 1o} SR 4

Among the Bryozoa cited are the genera named below:

Species Sﬁeeles
Rhombopora............o .o i 2 | Synocladia......... ... ..ol 1
Fenestella. .. ... ... . ... il 3| Goniocladia . ... ... .. ... ... ... 1
Polypora...............o.. e 8 | Thamniscus. . ...........c.ooiioiiian.. "2
Phyllopma ................................ 3 | Acanthocladia...........................LL 1

This list must be further modified by replacing Geinitzella by Batostomella, of
‘which Waagen’s genus is probably a synonym, and enlarging Fistulipora so as to
include and eliminate Dybowskwlla

The two faunas have in common the genera Fistulipora, Stenopora, Fenestella,

Polypora, Phyllopora?, Acanthocladia, Thamniscus, Rhombopora, and Gomocladia;
" while the Guadalupian contains species of Domopora, Meekopora, Leioclema, and
Actinotrypa not found in the Salt Range, and the latter fauna contains Monotrypa,
Orbipoera, Batostomella, Hexagonella, and S’l/nocladw not found in the Guadalupian.
There are thus a considerable number of generic types which are peculiar to each.
Of these, foremost in importance on the part of the Guadalupian are without doubt
the Domoporas which form so abundant and striking a feature of that fauna. There
appears to be no single genus which plays the same role in the Salt Range fauna, but
Batostomella (Gezmtzella) and Synocladic are somewhat important, and Hexa-
gonella is sufficiently abundant and striking to deserve special mention, while
Phyllopora and Thamniscus are rare in the Guadalupian and more or less unsatis-
factorily identified. :

© 3695—No. 58—08——8
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Among the points of resemblance represented by the possession of types in

common Goniocladia is perhaps the most noteworthy, for that genus, first described

from Scotland, was for a long time known elsewhere only in India. Later it was.
obtained in the Guadalupe Mountains, and about the same time specimens were.

brought back from Alaska. Acanthocladia is to a less degree important, but aside

from these the bryozoan genera which are common to the two faunas are such as.

have a wide dispersion and a long range and might be contained in almost any two
faunas of late Carboniferous age.

Some of the species are also related, but the types are not so peculiar or the
affinity so intimate as to be especially noteworthy. Perhaps the most important.
nstance of specific relationship is to be found in Fistulipora grandis var. guadalu-

pensis, which represents the type of fistuliporoid for which Waagen and Wentzel

introduced the generic term Dybowskiella, and is closely allied to Dybowskiella or
Fistulipora grandis. One may remark, on the other hand, in this connection the
large development of Polypora in comparison with Fenestella, rather the reverse of
what is indicated in the American fauna.

On the whole, therefore, the bryozoan faunas of the Salt Range and Guadalupian.

do not seem to me to indicate any marked relationship.

But scanty mention of Bryozoa has been found in literature dealing with the:
Himalayan region. Diener records a species of Fenestelle in his first paper on
Chitichun No. 1, and in-that on anthracolithic fossils from Kashmir and Spiti

two species of Fenestella, one of Protoretipora, and one of Acanthocladia. - In a sub-

sequent paper on the Spiti fauna he cites one species of Fenestelle and one of Pro-
toretipore from the lower horizon and no Bryozoa from the upper.

The record from China is equally meager. XKayser identified Synocladia sp.,
Polypora sp., Rhombopora lepidodendroides, and Fistulipora tuberosa from Lo Ping.

From Kantschoufu Loczy notes Rhabdomeson cf. rhombiferum; from the Lantsan-

kiang Valley Polypora fastuosa, Polypora sp., Septopora biserialis, Acanthocladia cf.
anceps, and Callopora or Fistulipora sp.; and from Pupjao, in the province of
Yinnan, Polypora koninckiana, Polypora cf. gigantea, and Fenestella or Polypora
sp. These Chinese faunas certainly resemble the Guadalupian, in a general way, but
are not sufficiently extensive to form a satisfactory index of relationship.

. If we may assign Calamopora sp. to the corals, the only Bryozoa cited by Beyrich
from Timor seem to be those which he identifies as Alveolites mackloti and Heliolites
miillers. The latter is presumably a Fistulipora, possibly of the type on which
Dybowskiella was founded, and which is represented by F. grandis var. guadalupensis
in our fauna. The Alveolites probably belong to the same genus, the vesicular
tissue between the cells not being visible.. It may even belong to the same species,
or at least to a closely related one. In the apparent absence of vesicular interspaces

this form somewhat suggests those which T have placed with Domopora, but the cells

are not circular, and prominent star-shaped macul® appear to be absent. Roth-
pletz, in his paper on the faunas of Timor and Rotti, cites several Bryozoa, namely,
Fistulipora miilleri, Fistulipora? mackloti, Fenestella virgosa, and Polypora sp.” The

two former are the species which have already been mentioned in connection with.
Beyrich’s report. -Somewhat in contrast to Beyrich’s figure, Rothpletz represents.
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F. miillers as having circular zocecia. If he is exact in this particular the species cer-
tainly does not belong to the group of Dybowskiella, as 1 had supposed. On the
other hand, as Rothpletz’s figures represent the zocecia not only as circular, but
without a lunarium and with interrupted walls, there is some legitimate doubt as to
whether the form is a Fistulipora at all. It rather suggests the Guadalupian form
which T have referred to Actinotrypa. Rothpletz’s Polypora has unusually coarse
- fenestration, and the branches instead of being persistent are represented as anas-
tomosing. These characters suggest to me that the generic relations are really
rather with Goniocladia or perhaps with Phyllopora.

The “ Permo-Carboniferous” of Quecnsland and New Guinea contains rather
numerous representatives of the Bryozoa. Etheridge distinguishes 1 species of'
Monticulipora, 4 species of Stenopora, 4 species of Fenestella, 1 species of Phyllopora,
3 species of Protoretipora, 1 species of Glauconome, 1 species of Rhombopora, and
1species of Myriolithes. Aside from a few types of wide distribution and long range
this fauna and that of the Guadalupe Mountains have very little resemblance, though
it is difficult to tell much about the Australian fossils, owing to their poor condition.
and unsatisfactory illustration.

The Australian Bryozoa described from New South Wales by De Komnck com-
prise 1 species of Penniretipora, 1 species of Dendricopora, 6 species of Fenestella,
1 species of Protoretipora, 1 species of Retipora?, and 1 species of Polypora. All these
seem to have come from the lower beds except a couple of Fenestellas and Protoreti-
-pora ampla, a fauna too meager to denote much relationship with the Guadalupian,
even if it existed. I have not referred any form to Protoretipora, but it is to be noted
that De Koninck regards Polypora mexicana, which I have provisionally identified
in the ‘“dark limestone,” as belonging to that genus.

Owing to the fact that most of the older writers and some of the more recent
ones have failed to study their bryozoan faunas by means of thin sections, and that.
even among authiors of the present day there is considerable variation of usage
in the employment of generic terms, it is less possible with the bryozoans than with
almost any other group to trust to mere lists unaccompanied by descriptions and
especmllv by figures. On this account a good deal of the data contained in the Rus-
sian reports which I have consulted is rather unsatisfactory for the present purpose..

Stuckenbergs paper ‘on the corals and Bryozoa of the upper mid-Russian:
Kohlenkalk is a notable exception, but in this case I find it almost impossible to:
distinguish the horizon of the different forms. This author cites only one species:
of Fistulipora, apparently of the general type of F. grandis var. guadalupensis.
Fenestella is represented by 6 species, Polypora by 4, Carinella by 1, Penniretipora by
1, Coscinium by 1, Rhabdomeson by 1, Ascopora by 1, Orbipora by 2, and Archeopora
by 1—20 in all. The generic representation is almost entirely diflerent from the
Guadalupian and need not be discussed. Aside from Fistulipora the only genera
possessed in common are Fenestella and Polypora.

The position of many of these species seems to be in the Moskovian. Traut-
schold cites from this horizon Fenestella veneris, Polypora martis, P. irregularis,
P. dendroides, Ascopora rhombzfem, Ceriopora 'mwguabzhs, COSszum selliforme, and
C. michelinia.
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In his monograph on Gschelian Brachiopoda, Tschernyschew lists the following
Bryozoa among the associated fauna: Dybowskiella, Geinitzella, Stenopora, Fenes-
tella, Arch@medes Polypora, GCoscinium, Thamniscus, Synocladw Phyllopora,
Archimedipora, and Penniretipora. The commonest to occur and the best repre-
sented in species appear to be Fenestella, Polypom and Archimedes. The last
genus, as I hardly need to mention, is found in eastern North America only in
the M1ss1ss1pp1an In the western portion of the continent the horizon seems
to be, in the few instances in which it has been found at all, in the upper Carbonif- -
-erous, making this region in this partlcular as in some others comparable to the
Russian section. This singular genus is of course not known in the Guadalupnn
nor in the underlying Hueco formation. In Utah, where I have found it in the
upper Carboniferous, its associated fauna is such as to indicate a correlation with
the Hueconian much more than with the Guadslupian series.

A good many genera are common to the Gschelian, as illustrated by Tscherny-
schew’s list, and the Guadalupian, but they are such as are world-wide in distri-
bution and very long in range, and do not necessarily indicate for the two
faunas any very close relationship. Stuckenberg lists from this zone 15 species
of Fenestella, 1 of Ptilopora, 12 of Polypora, 1 of Goniocladia, 2 of Penniretipora,
1 of Thammniscus, 1 of Synocladia, 1 of Ramapora, 2 of Dybowskiella, and 2 of Geinit-
zella. 'This list, as well as that of Tschernyschew, shows a considerable percentage
of common genera. Perhaps the most significant of the genera which occur in
‘both faunas is Goniocladia. :

Passing over less copious notices of Gschelian Bryozoa, I find that Stuckenberg
cites a somewhat less extensive list of the same group from the Artinsk, namely:

Species. ' Species.
Fenestella. ... ... 5 | Penniretipora............ ... ..o ... 2
Polypora......o.ooimimimiiiie 6 | Dybowskiella................. ... ... ... 1
Synocladia.............o... L. 1| Geinitzella...........o. L 1
‘Goniocladia. ....... ... ..o 1| Rhombopora. ... ... ................... 2
Ptilopora... ...l 1!

In the Kungurstufe the number is still less, consisting of only 3 species of
Fenestella, 2 of Polypora, and 2-of Geinitzella. These lists indicate about the same
community of generic types with the Guadalupian as those of Gschelian forms.
“The absence of Domopora from the Artinsk and of Geinitzelle and Synocladia from
the Guadalupian are deserving of remark, though there are a number of less impor-
tant Guadalupian genera not found in the Russian beds.

Krotow’s monograph on the fossils of the Artinskian sandstone contains refer-
ence to a number of bryozoan species, but unfortunately none of them is figured.
He cites 6 species of Fenestella, 11 of Polypora, 2 of Phyllopora, 2 of Ptilopora, 2 of
Penniretipora, 1 of Coscinium, 1 of Monticulipora, 1 of Stenopora, 1 of Rhombopora,
and 5 of Vincularia. This hst discloses a bryozoan fauna which is of a considerably
“different complexion from the Guadalupian. »

From the Permian of Kostroma, Tschernyschew cites only Synocladia virgu- . -
lacea, Fenestella retiformis, Stenopom columnaris, and Fistulipora lohuseni. The
Perrman Bryozoa cited by Netschajew consists of Fistulipora permiana (poorly
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figured but possibly not a Fistulipora at all), Geinitzella columnaris, and G. crassa
" together with 5 species of Fenestella, 9 species of Polypora, and 3 of Phyllopora.
Golowkinsky cites Stenopora columnaris, Phyllopora sp., and Fenestella sp. In
proportion as the bryozoan fauna of the Russian Permian has become reduced
‘to a relatively few generic types of universal distribution it has lost character
altogether. Tt lacks a number of genera, some of which are rather important in
the Guadalupian, besides containing some which are non-Guadalupian, such as
Batostomella and Synocladia. On the whole it can not be said that the faunas of
the Permian of Russia and the Guadalupian show any marked relationship in
“point of the Bryozoa which they contain.

The only bryozoan cited by Abich from Djoulfa, in Armenia, is Polypora fastuosa,
and by Enderle from Balia Maaden a species of Phyllopora and one of Fenestella. %-

I do not know whether Gemmellaro described the Bryozoa of the Sicilian
fauna from Palermo, but if so, T have been unable to consult the work. Likewise,
"Schellwien’s account of the Bryozoa of the Carnic Alps, if he prepared one, has
escaped me. Angelis d’Ossat has published a report upon the corals and Bryozoa'
of the Carnic Alps, but the species while discussed are not figured. The follow-
ing are recorded among the Bryozoa, constituting a fauna which has very little in
common with the Guadalupian: :

Specms Species.
Monticul ipora... ...l . Penmretlpora ................................ 1
Fenecstella. .... e et Geinitzella. ... ... ... .. ... ... ... 1
Polypora....... i CArcheeopora®........oooolLilLl 1

Gortani, who also fails to figure his forms, cites from this region a fauna closely
related to that of Angelis d’Ossat:

Species. : épecies.
Monticulipora. ... ..cooviiii i Fenestella....... ... .. ... . ... ......... 2
Geinitzella. ... ... . .. POlYPOTR e e e oot e 1
Rhabdomeson.............ccoooiiiiiiiieanat Penniretipora.... ... ... ... 1

‘From the Dyas of Germany Geinitz cites the following:

Specics. Species.
Stenopora columnarls. e 1] Synocladia............... e e 1
Fenestella........ ..ot 3 | Acanthocladia. .. ... .. ... ... et 2
Polypora.........oooo 1 | Hippothoa.: ... ... . ... .. ... ...... 1
Phyllopora......ooooooiii 1 '

While most of these genera occur in the Guadalupian also, it is doubtful whether -
this fact should be regarded as very significant. The absence from the latter
fauna of Synocladia -and Batostomella (Stenopora columnams) and the presence
of Domopora are deserving of notice.

The Bryozoa of the English Permian are cited by King under the following
titles:

Calamopora mackrothi. Synocladia virgulacea.
Stenopora columnaris. Phyllopora ehrenbergi.
Alveolites buchianus. i Thamniscus dubius.

Fenestella retiformis. Acanthocladia anceps.
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This list, almost the counterpart of that of the Dyas,- shows a moderately close
relationship with the Guadalupian, but here again the absence from the latter of
Synocladia, which seems to be something of a feature of the European Permian, is

worthy of note.

From the south point of Spitzbergen, Toula cites Stenopora sp.; from Axel
Island, Fenestella (1 species), Polypora (3 species), Ramipora (1 species), and Phyl-
lopora (1 species); and from the cape between the arms of North Fjord, Stenopora
ramosa, Stenopora tubulosa, Fenestella sp., and Polypora sp. Lundgren records only

Stenopora columnaris.
affinity with the Guadalupian.

In these faunas from- Spitzbergen I recognize no special

A rather extensive series of bryozoan forms is recorded by Toula from Nova
- % Zembla, but this also seems but remotely related to the Guadalupian.

Species.
Glauconome . . ... .. ...... R, .1
Polypora. .. ... .. 8
Archimedes. . . ... .. ... .. ... ... ... 1
Fenestella. .. ... . ........ e 7

Species.
Stenopora colummnaris var. ramosa . .......... 1
Rhombopora bigemmis. .................... 1
Millepora oculata. . . ... .................. 1
Callopora arctica. . .. ......_...... T 1

The occurrence of Archimedes in this Arctic fauna at an upper Carboniferous
horizon is of considerable interest, connecting it with the occurrences in Russia

and Utah.

From the West Sahara (Igidi) Stache cites only 2 speues of Fenestella 1 of
Ascopora, and 1 of Stenopora?, and the associated fauna is probably much older

than the Guadalupian.

Gabb cites Retipora from Peru and D’Orblgny Oemopom ramosa and Retipora

flexuosa from Bolivia.

After withdrawing species of western distribution, the Bryozoa of the typic&l
American Pennsylvaman according to Nickles and Bassler’s catalogue, comprlse

-14 genera and 49 species, as follows:

: Species.’
Acanthocladia . ... .. e 1
“Chainodictyon. . ... ... .. ... PP 2
Cystodictya . | ..o 1
Diploporaria ... ... ... ... il 1
Fenestella. . ... ..__..... i 11
Fistulipora. . ... ... ... 2
Pinnatipora. .. ... Ll 3

Species.
Polypora. ... ...l 7
Prismopora. ... ... .. ... . e 3
Rhombopora........... . ...l 4
Septopora. ... ... il 6
Stenopora. . ... ... 5
Streblotrypa .. ...l 1
Thamniscus. . ... .. ... .. .. ... 2

Other species have since been added, but these do not materially affect the
matter in hand. I may note, however, that Meekopora is now known in the Penn-

sylvanian as well as in the Mississippian.

Comparing this list with that of the Guadalupian we find that the two faunas
have in common Fistulipora, Meekopora, Stenopora, Fenestella, Polypora, Acantho-
cladia, Thamniscus, Septopora, and Rliombopora, while the Guadalupian has Domeo-
pora, Leioclema, Goniocladia, Phyllopora?, and Actinotrypa?, not found in the Penn-
sylvanian, and the Pennsylvanian has Chainodictyon, Cystodictya, Diploporaria,
Pinnatopora, Prismopora, and Streblotrypa, not found in the Guadalupian. As to
the genera which are present in both faunas, it is to be noted that in almost every
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instance the species representing them are different in each. Seldom, however,
are the types so well marked and peculiar that the two faunas do not contain
species more or less closely allied. In regard to the genera not held in common
by the Guadalupian and Pennsylvanian faunas, the most significant on the part of
the former are unquestionably Domopora? and Goniocladia, which lend the fauna
a decidedly non-Pennsylvanian aspect. Actinotrypa and Leioclema, as is well
known, are represented in the typical Mississippian, and the extension of their
range into the Pennsylvanian may possibly be looked for, and would certainly be
less of a novelty than the appearance of Domopore or Goniocladia.

Over half the Pennsylvanian genera have not been found in the Guadalupian,
but in view of the still very partial knowledge which we possess of the latter fauna
‘this number stands to be considerably diminished.

On the whole, I regard the bryozoan faunas of the Guadalupian and Pennsyl-
-vanian as rather closely related, probably more closely than the Bryozoa of the
‘Guadalupian and any foreign fauna with which comparison has been made. They
are, however, rendered very distinct both by the presence throughout of different
:species, though often of the same genus, and the presence in the Guadalupian of
-some novel and peculiar types, such as Domopom? and Goniocladia. I have found
nothing comparable to the former genus in any of the Paleozoic faunas which have
been consulted.

Family CERIOPORIDA Busk?
Genus DOMOPORA D’Orbigny ?

In the Guadalupian series, especially in the lower beds of the Capitan forma-
‘mation, occurs an interesting and beautiful bryozoan type, which I have placed
provisionally with D’Orbigny’s genus Domopora. Although the position of the
Carboniferous forms will probably prove to be in the taxonomic neighborhood of
Domopora, it is not certain that they will find place directly with that genus.
Nevertheless, I am not at present prepared to demonstrate their distinctness and
‘to establish them as a new genus, for although the material examined is fairly
plentiful, little of it is in a condition suitable for the study of zoarial structure.
The majority of the specimens are silicified, and while it is. thus possible by means
.of acid to obtain them free from inclosing rock, the processes of replacement have
usually. been such as to obscure or alter the details of structure in some degree.
TIn specimens which have not been replaced by silica, moreover, the original test
'seems to be represented by dolomite, which has equally obscured the structure.
Nevertheless, a certain amount of knowledge has been obtained of the microscopic
structure of these forms from such examples, and occasionally from calcareous ones.

The zocecia consist of cylindrical cells of nearly uniform size, which here and
‘there at the surface tend to become confluent or to be connected by short grooves,
especially in lines radiating from the macule. The zocia are interrupted by occa-
sional tabule, though these structures are usually rare. They have no peristome
nor any lunarium. Large macul® having usually more or less of a stellate shape
are a striking feature. At the surface the zocecia are separated merely by the thick-
.ened walls, without either acanthopores or mesopores. In thin sections, so far as
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can be judged from our material, the thickened walls are not moniliform, as in Steno--
pora, but appear to be structureless or else with but small, dense granules, which
may possibly represent obsolete acanthopores.

In some respects the form thus characterized may be compared to Batostomella,
to Stenopora, and to Fistulipora, or, perhaps better, to Oyclotrypa. If in the latter
genus the interspaces, instead of being occupied by mesopores, were filled with solid
deposit, the structure would be like the forms under consideration. Similarly, that.
group of Stenopora which has thickened but not moniliform walls and few tabule,
with sometimes very small if numerous acanthopores,.sgems but a step removed
structurally from the group under discussion. Likewise, in Batostomella if the trans-
mutation of the mesopores into solid tissue were carned still farther, and followed
by the gradual loss of acanthopores which replace them, one might imagine the
present type to be related to Batostomella or even descended from it. A more com-

“plete knowledge of the minute structure of these Guadalupian forms, however, is.
‘necessary to such questions, as well as the discovery and investigation of intermediate
types.

Although it is at present impossible to reach a satisfactory conclusion as to the
relation of the present forms with D’Orbigny’s genus, certain differences may yet
be pointed out. Among the more obvious, the comparison being based on D’Or-
bigny’s description and figures,® are the absence of series of large cells, often emerging
along elevated rays (the present forms showing cells of but a single size), and the
fact that colonies seem not to be formed by superimposed layers, though sometimes.
a few interruptions can be seen. Furthermore, in typical Domopora there appear to
be no macul®, at least of the type which is such a striking feature in the forms under
consideration; but it is possible that Domopora should be reviewed on the basis of
characteristic material from European beds.

Domopora? shows a rather extensive specific development in the Guadalupian,
as well as an abundance of individuals. The characters used for discrimination are
less those of mensuration of parts than those of structure. In fact there often
appears to be no more variation in the size of the zocecia and their distance from one
another in different species than in different individuals of the same species. The.
mode of growth, both of the zoarium as a whole and of its individual zocecia, espe-
cially in relation to the macular areas, seems to form a practical and satisfactory
method of discriminating species in this group.

This type of bryozoan, which appears to be rather Mesozoic than Paleozom in
its character, is not known in the Carboniferous except in this one area, faunas in
other regions which are supposed to represent about the same horizon being, so far-
as known, without representatives of it. It therefore forms an individual feature,
of the Guadaluplan fauna, and one which contrlbutes considerable to its neo--
Paleozoic facies.

DomopOrA? TERMINALIS 1. Sp.

.

" Pl. VII, figs, 19 to 21a; P1l. XVIII, figs. 1 to 6a.

The zoaria belonging to this species usually come in small subspherical masses,.
rounded above, somewhat prolonged and contracted below into a short, stout stalk..

@ Animaux invert., Terrain Crétacé: Pal. francaise, vol. §, Bryozoaires, 1850-1852, p. 986.
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The upper portion of the zoarium is poriferous; the lateral portions are closed.
Such forms, however, though in our collection by far the most numerous, are perhaps
only a partially mature condition, for some colonies have been found, with but little
question developed from the type just referred to, which have an elongate or sub-
cylindrical shape, produced by a considerably more extensive prolongation of the

-stalk. The small bulbous colonies are usually symmetrical, but they are sometimes

rendered irregulal by the character of the object to which they were affixed. Occa-
sionally one side is developed more extensively than the others, as if the projections
thus produced wére the. beginning of a bifurcation, but no really branched examples
have been noted. The imperforate condition of the lateral areas is without much
question a modification of a porous condition, the zocecia having been closed over
and apparently having received an additional testaceous coatmg The lateral pores
are less completely closed in the long cylindrical colonies than in the short spherlcal
ones.

The terminal portion of the growing end in ea(,h zoarium is occupied by a
macula, that is, an area upon which no cells are developed. The apertures extend
in more or less regular rows from the borders of the macula; which projects rays of
noncelliferous surface among them. The apertures are small circular, separated
by intervals of about their own diameter, and they come about eight in a space of
2 mm. in a radial dlrectlon They vary somewhat in size in the same specimen 'and
also in different”specimens. '

To a certain and somewhat limited extent the macula is a variant with the age
of the colony, at least the large zoaria possess it in a high degree of development,
while one or two specimens in which the feature is fairly obsolete are rather small.
If it does vary appreciably with the age of the colony it at least is usually a recog-
nizable feature in very young zoaria. In different specimens the macula also pre-
sent certain variations in shape and in their relation to the rows of pores with which
they interdigitate. This structure seems to be formed, in some cases at least, by an_
overarching platform, which conceals but does not entirely close the pores beloW;
for in some examples it is possible from the side to look under this covering and
see the cells, which are concealed when viewed from above. In one example from
which the end has been broken, as would be expected, an earlier macula is exposed,
apparently similar and subjacent to that which was doubtless terminal in the perfect
condition: _

The cells, as has been-remarked, are circular in section without, so far as can
be seen, any mesopores. By a thickening of the walls they are often separated at
the surface at considerable intervals by a dense undifferentiated deposit Under-

"neath this outer flooring they are sometimes seen as tubes, which are not in contact;

nor are the mtervenmg intervals occupied in any manner except here and there by
a small tube, which is probably a young cell. This may be the original condition,
but of this I entertain some doubts, as the appearance might easily be due to the
incomplete replacement to which these objects have been subjected. The inter-
zoecial spaces may have been solid below, as well as at the peripbery, and all but
the superficial silicified portions may have been removed by etching. The zoaria
appear not to have been interrupted by tabule. They are nearly straight, with
but a slight outward curvature, and slope strongly outward from an -axial line.
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As might be inferred, these colonies originate in an explanate zoarium having
its external surface covered with an epitheca and cemented to some external object.
When the object of attachment is large and regular a symmetrical colony usually
results; where it is small and irregular an unsymmetrical colony; but irregularities
also often occur from apparently intrinsic causes, such as the incipient branching,
or what appears to be such, mentioned above. The basal portion is as a rule more
or less expanded where attached, narrowing above and finally expanding to form
the subspherical bulb bearing the zoccia.

In point of size few colonies reach a diameter of 5 mm.

Horizon and locality.—Middle of Capitan formation, Capltan Peak (station
2926); base of Capitan formation, hill southwest of Guadalupe Point (station 2906);
““dark limestone,” Pine Spring (station 2930), hill southwest of Guadalupe Point
(station 2924), Guadalupe Point (stations 3762b, 3762d, 3762¢), Guadalupe Moun-
tains, Texas. Delaware Mountain formation, southern Delaware Mountains, Texas
(stations 3500 and 2969).

DoMOPORA? OCELLATA 0. sp.
Pl. VIII, figs. 7 and 7a; P1. XVIII, ﬁgs‘. 7 to 10; P1. XXVII, figs. 13 to 14a.

This species occurs in the form of elongate cylindrical stems, which occasionally
seem to manifest a disposition to bifurcate, though no branching specimens have
yet been found. The largest stems have a dlameter of about 5 mm., and they occur
as small as 3 mm. or less. This form, unlike Domopora? termfma,lzs does not have
the lateral zocecia closed, nor does it develop a single terminal macula. Instead,
the entire surface, except possibly the point of attachment, has open zZowcia, among
which, especially on the sides, are distributed large well-marked macule. The
latter have a stellate shape and are characterized by the entire absence of zocecia.
‘They are arranged about 3} mm. apart from center to center.

The zocecia are similar to those of Domopora? terminalis. They vary somewhat
in size in the same colony, those nearest the macule being proportionately larger
than the more distant ones. They are separated, as a rule, by intervals about equal
to their own diameter, sometimes more and sometimes less.. The interzoecial
integument appears to be solid, no traces of mesopores having been noted.

The internal structure, so far as it can be made out, without thin sections, from
silicified specimens, is similar to that of D.? terminalis. The zoecia bend outward,
however, much more strongly, and a cross section of a branch shows two more or
less distinct zones, an inner one, in which the tubes are transected more or less
crosswise, and an outer one, where the course of the section is more or less longi-
tudinal.

Well-preserved and characteristic specimens of this species are readlly distin-
guished from Domopora? terminalis, but unfortunately many specimens are neither
one nor the other. No especial profit would accrue from considering the obscurities
which unquestionably arise from preservation, but it is sometimes not possible to
discriminate with certainty between intrinsic and extrinsic characters. Our mate-
rial seems to show that in the older portions of large colonies the zocecia tend to
.close up through the thickening of the walls, thus solidifying the same and obscuring
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not only the arrangement of the zoecia and maculse, but their presence as well. In
connection with the more terminal portion such occurrences would occasion little
difficulty, but as all the large colonies are more or less fragmentary it is usually
impossible to dispose of such examples satisfactorily.

Another difficulty arises from the opposite source. Very young colonies before
they have become elongated stems, have very much the appearance of colonies of
Domopora? terminalis of similar size. The lower portion is often similarly covered
with a dense investment, and the length is scarcely sufficient to afford room for the
lateral maculee. The absence or presence of a terminal macula might serve as a
practical criterion, but I am not sure that this is invariably present in an appreci-
able degree in D.? terminalis, and of course where only imperfectly developed it
would so much the more easily be effaced by imperfect preservation.

One or two specimens represent another type which has been placed here with
some hesitation. They are in the shape of irregular hemispherical masses having
but a small diameter. They possess no distinet stalk or annular nonporiferous area,
and the zocecia are interspersed with large stellate maculee, as in Domopora? ocellata.
I have regarded these as representing a young stage of a rather large cylindrical
* colony. They might, however, be considered as belonging to an incrusting species.

Horizon and locality —Top of Capitan formation, Capitan Peak (station 2966 ?%);
base of Capitan formation, hill southwest of Guadalupe Point (station 2906); *‘dark
limestone,” Pine Spring (station 2930), Guadalupe Point (stations 3762b, 3762d¢,
and 3762e¢), Guadalupe Mountains, Texas. Delaware Mountain formation, southern
Delaware Mountains, Texas (stations 2957, 2962, 2969, and 3500). Delaware
Mountain formation, Comanche Canyon, Glass Mountains, Texas (station 3763),

DoMOPORA ? CONSTRICTA . sp.
PL. XVIII, fig. 11.

This form, which is represented by several specimens, is related to Domopora?
ocellata, but is distinguished chiefly by having the zoarium crossed by constrictions,
which are located with reference to the maculs, passing across their centers. In
. the type specimen the constrictions seem not to surround the cylindrical colony,
but to be confined to the general region of macular development. Macula on the
other side, not on the same circumferential line, seem not to be accompanied by con-
strictions. Aside from the feature just mentioned, there is little to distinguish this
form from D.? ocellata, and I doubt whether it can be properly considered more than
a variety of the other. ' e :

Horizon and locality.—Dark limestone,” Pine Spring, Guadalupe Mountains,
Texas (station 2930).
DoMoPORA ¢ VITTATA n. sp.

Pl. XVIII, figs. 12 and 12a; Pl. XXVII, figs. 15 and 15a.

Associated with Domopora? ocellata, and apparently derived from it, occurs s
form which very much resembles D.? hillana. It attains this appearance by reason
of the macula, which occur rather regularly alternating in two rows, taking on a
lunate or fillet-shaped instead of a stellate configuration. The macule are usually -
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elevated, as in D.? ocellata, but sometimes depressed. To make the resemblance
to D.? hillana even greater the branches are sometimes more or less flattened or
compressed. A difference which seems to me quite fundamental, however, is found
in the method of cell construction. In D.? Mllana the zocecia spring from a median
plate, while in the form under consideration they are directed radially. In addi-
tion to the structural difference the somewhat more compressed branches and
slightly larger zoacia of D.? hillana should serve as an addltlonal means of distin-
guishing the two forms.

' Horizon and locality—*‘Dark limestone,” Pine Sprlng, Guadalupe Mountains,
Texas (station 2930)." Delaware Mountain formation, southern Delaware Moun-
tains, Texas (station 2969). :

Domoprora? HILLANA n. sp.
Pl. XXXI, fig. 19.

This handsome species is distinguished from its associates in the same genus
by its growth more than by structural characters, the size of the cells, etc., being, so
far as one can tell without thin sections, essentially as in Domopora? ocellata. Domo-
pora? hillana, however; is a bifoliate form, which grows in rather slender, frequently
bifurcating, flattened branches. So far as examined these seldom have a width of
more than 2.5 mm., while the thickness is about 1.5 mm. This dimension dimin-
ishes toward the top of the branches. The zoccia originate from a median plate,
which is distinctly seen forming the long diameter of the branches, and extend
somewhat obliquely forward. Large maculs are developed along the edges of the
fronds, extending onto both faces. Instead of being circular, they are fillet-shaped,
the central and broader portion being situated on the edge of the frond and more
proximal than the ends which point backward. The macul also as a rule form a
depressed or constricted area, so that, quite additionally to branching, the edges of
the frond present a notched or dentate outline.

This is a' very pretty and strongly characteristic species. ~ With good specimens
it ought not to be possible to confuse it with any of the spemes yet dlscovered in the
Guadalupian fauna.

Horizon and locality.—Delaware Mountain formation, Comanche Canyon Glass
Mountains, Texas (station 3763).

DOMOPORA? INCRUSTANS 1. SP.
Pl. XXVII, figs. 16 to 16b.

The type and only specimen of this species formed a small elliptical expansion
bent along its longest diameter around some object which has now disappeared and to
which it was attached, so that at present it possesses an annular shape. Its inner
and lateral surfaces are covered by an epitheca, and its outer surface is poriferous.
The zoarium is about 1} mm. thick in the thickest portion.

The size of the apertures in general appearance is similar to that seen in Domo-
pora?. ocellata, but there are no stellate maculee. This feature is represented by non-
poriferous rays diverging from certain points on the margin of the zoarium, as if
from macule whose centers lay without the present complete limits of the zoarium.
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The relations of this form are doubtful. It is possibly but a very aberrant ini-
tial colony of D.? ocellata, but it differs so much from such mature or even youthful
colonies as are known to me (or of D.? terminalis as well) that it did not seem justi-
fiable, without further evidence, to refer both to one species.

Horizon and locality.—Delaware Mountain formation, southern Delaware Moun-
tains, Texas (station 2969).

Family FISTULIPORIDZE Ulrich.
" Genus FISTULIPORA McCoy.

FISTULIPORA GRANDIS var. GUADALUI?ENSIS n. var.
Pl. XVII, fig. 18; Pl. XXV, fig. 7; Pl. XXVII, fig. 17.

This form usually occurs as cylindrical masses of various dimensions, which
sometimes attain a diameter of 20 mm. but are often smaller. The longest fragment
yet noted is about 50 mm. in length. Tt is evident that these vertically elongated
masses must have arisen from an initial flat expansion, and in fact specimens having
this shape are also found possessing apparently all the characters of the cylindrical
examples. Some of these explanate specimens have a greater diameter than any of
those which are cylindrical, and it seems not unlikely that the latter may have been
attached by expanded bases, or that the shape may have varied from cylindrical
elevations to rather thick flat expansions having nodular areas rising above the main
mass. Cylindrical specimens frequently have the lateral surface more or less com-
pletely covered with an exterior investment resembling an epitheca. In places this
is sufficiently heavy to completely mask the cells beneath. In places also the cells
are partially visible, while elsewhere they appear to have been open and functional.

In transvérse sections the zoarium is seen to consist of the usual autopores and
mesopores, in the arrangement of which there is the greatest latitude. The zoecia
vary somewhat in size, but usually are about two-fifths of a millimeter in diameter.
They are characterized by a very strongly marked lunarium, which surrounds about
half of the zocecial tube, or a little more. The zowcia usually run about four to four
and a half in a distance of 2 mm., but may occur in as great number as five and a half.
In macular arcas, however, they are of course farther apart, and in these regions
spaces of 2 mm. can sometimes be measured in which none at all are found. The
mesopores vary greatly in size. Occasionally they reach as large dimensions as the
zocecia, but usually they are about half that size. They occur as a rule in one or
two rows between the zocecia, but, as already remarked, in macul® they are much
more abundant. Usually the zowecia are situated from one-half to a full diameter
apart, but sometimes they are almost in contact.

In longitudinal section corresponding variations are shown. The mesopores
exhibit a wide range, not only in the number which intervenc between adjacent
zocecia, but also in the size and frequency of tabulation. From 10 to 24 tabule
occur in 2 mm., and the structures may make segments which are twice as wide as
long; or, on the other hand, twice as long as wide. The zoecia are rather sparsely

=34 -/
and irregularly tabulate. In places, especially near the surface, they are often
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uninterrupted for as much as 2 mm. or more, but below, three or four tabulze may
oceur at distances of one-fourth of a m1111meter apart or less

This ‘species is readily distinguishable from the two known species of the
American Pennsylvanian. From F. carbonaria it differs in its mode of growth, in
its more abundant mesopores, and in its larger and more highly developed lunarium.
From F. nodulifera it differs in its mode of growth, its larger cells, and its more
extended lunarium.

Several species have been described from India which are also related to this,
The growth is similar to F. grandis. Minor differences connected with the size of
the zoarium, of the individual cells, of the abundance of macule, etc., might be
pointed out, but the most striking distinetion is to be found in the much larger and
more embracing size of the lunarium in the American form. About the same differ-
ence exists between the latter and F. expansa, and there is the additional one of
mode of growth, F. expansa, as the name suggests, forming flattened expansions.
F. parasitice Waagen and Wentzel forms incrusting lamelle similar to the American
F. nodulifera and has the lunarium less well developed.

Waagen and Wentzel included the first two species in their genus Dybowskmella
When that name was first introduced the genus. Fistulipora was imperfectly under-
stood, and Dybowskiella would seem to have been well established; but at present
the weightiest authorities seem to regard Dybowskiella a synonym of McCoy § genus,
a conclusion which my own ]udgment entirely sanctions.

F. grandis var. guadalupensis is, with possibly one exception, the commonest
bryozoan of the Guadalupian fauna, having been recognized at a large number of
localities representing the horizons of the Delaware Mountain sandstone and the
Capitan limestone, both Shumard’s *“ dark limestone ’’ and his white. A good many
of these identifications, however, have been made on silicified material, which is
not only refractory in maklng sections but has also been more or less altered in appear-
ance in the processes of replacement. Where the silicification is good the lunarium
projects as a strongly elevated spine, which on examination is seen to have a
crescentic shape. Sometimes the cells appear to be more or less completely closed
over in a sort of pustular elevation. This last may in fact truthfully represent the
original calcareous condition, but there are various other aspects which are more
clearly accidental to fossilization.

Horizon and locality.—Top of Capitan formation (stations 2966 and 3762a) and
middle of Capitan formation (station 2926), Capitan Peak; ‘“dark limestone,” Pine
Spring (station 2930), hill southwest of Guadalupe Point (station 2924), Guadalupe
Point (stations 3762b, 3762e, 3762d); Delaware Mountain formation, Guadalupe
Point (stations 2919 and 2963), Guadalupe Mountains, Texas. Delaware Mountain
formation, southern Delaware Mountains, Texas (stations 2957, 2962, 2969, and
3500). Delaware Mountain formation, Comanche Canyon, Glass Mountains (station
3763), and mountains northwest of Marathon (station 3840), Texas.

FISTULTPORA GUADALUPE n. sp.
Pl. VIII, figs. 5 and 5a.

This species grows in thin incrusting expansions of undetermined extent but
very small height. In the specimen studied the latter dimension is less than 2 mm.
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The zogecia are very various in size, the average among the smaller ones being
only about 0.1 mm., while they range up to 0.2 mm.® They are also variously dis-
posed, being sometimes 0.1 mm. or less apart and at others probably as much as 0.3
mm. There seems to be a certain compensation in these arrangements, the larger
cells being close together and the small ones far apart. The cross section of the
zocia is nearly circular. A lunarium is fairly well developed, but does not mate-
rially indent the outline. It embraces less than half of the zoecium. The spaces
between the zocecia are occupied by two or more series of rather small vesicular
mesopores. Tabule seem to be wanting in this form as seen in longitudinal sections.
The external surface is strongly undulating, by reason of numerous closely set,
rather strong monticules. '

This species is distinguished by its incrusting lamellar habit of growth, very
small zocecia, and prominent, closely arranged monticules, characters which, so far as
known, are not found combined in any other American species.

Horizon and locality—Top of Capitan formation, Capitan Peak, Guadalupe
Mountains, Texas (station 2966).

FisTuLiPORA sD.

This form is represented by a small silicified specimen which permits the deter-
mination of only a few of its distinctive characters. The growth is in highly con-
torted laminz a little over 2 mm. in thickness. .

This species is at once distinguished from F. grandis var. guadalupensis by the
- small size of its zoaecia, which are separated by distances equal to one or two zocecial
diameters. About six occur in a distances of 2 mm., but the conditions are such
that an accurate count is difficult. So far as can be made out the lunarium also,
which is so strongly developed in the other species, is here inconspicuous. Further
particulars are pot furnished by the material in hand.

Horizon and locality.—Delaware Mountain formation, Comanche Canyon, Glass
Mountains, Texas (station 3763). :

Genus MEEKOPORA Ulrich.

MEEKOPORA sp.
Pl. XXXI, figs. 18 to 18b.

This species is represented by a single specimen, which is fragmentary and sili-
cified. Thin sections have not been made, and some of the characters have not been
determined.

Owing to the fragmentary condition of the specimen the shape and general
nature of the frond can not be described. It appears to have been at least stoutly
constructed, as the specimen has a diameter of a little over 4 mm.

The zocecia are distributed rather evenly on the surface and quite up to the edges.
Macule are small and not very conspicuous. The zocecia vary considerably in size
and shape, and while in a general way their distribution is regular they also vary in
the distarice which separates them. Four apertures and three interspaces, or some-
times four apertures and four interspaces, occur.in 2 mm. in nonmacular areas.

a The figure is drawn from a portion of the section where the zocecia are of the smaller size and nearly uniform.
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They usually stand about their own diameter apart, but may be confluent or sepa-
rated by one and one-half times their own diameter. They average about 0.3 to 0.4
mm. in diameter, as well as can be determined. In the present specimen the aper-
tures possess no peristome, and it is doubtful whether there was an appreciable
lunarium, though this is by no means certain. The number of mesopores is likewise
uncertain, but there appear to have been three or four rows between the zowcia.
The zoeecial tubes slope gently but distinctly in both a distal and a lateral direction.
They appear to have had a few tabule situated more toward the base of the tubes
than near their mouths. Probably not more than one or two were developed i1 each
zZocecium.

Thisis clearly distinct from Meekopora prosseri, the only “ Coal Measures” species
as yet described from American rocks. It is also with but little question distinct
from the lower Carboniferous species of the genus, though the differences, which are
quite obvious on comparison, need not be recited here. The Guadalupian form
therefore appears, as might have been expected, to be an undescribed species, but it
has not seemed desirable to distinguish it as yet by a new name, because its charac-
ters are hardly known with sufficient fullness and certainty to discriminate it from
more closely related forms whose discovery is probable.

Horizon and locality.— Delaware Mountain formation, Comanche Canyon, Glass
Mountains, Texas (station 3763).

Family BATOSTOMELLID/E Ulrich.
Genus STENOPORA Lonsdale.

STENOPORA GRANULOSA N. SP.
Pl. XIX, figs. 1 to lc.

This species grows in thin lamellar expansions consisting of one or two layers
of zowecia, each of which has a thickness of about 0.5 mm. or less. The zocecia
- rise with strong obliquity to the lower surface, and have occasional or moderately
frequent mesopores. As a rule they are separated by rather thick walls, which
have on an average a diameter of one-third to one-fourth that of the zowcia them-
selves. The outline of the latter in transverse section is usually curvilinear, the
thickness of the walls taking up most of the dilference between the regularly curved
and the polygonal figure. Acanthopores are fairly numerous, and all are of the
granular type, none of the normal concentrically banded kind having been observed.
Usually they are scattered and situated in the triangular thickening of the wall
where three cells corner, or side by side where a thick wall separates two adjacent
zowcia, but occasionally they form relatively broad continuous bands through the
center of the thick walls, the individual acanthopores being indistinguishable.
Tabule seem to be completely wanting. The zocecia are not readily followed in
straight lines, but seven, or sometimes eight, come within a linear distance of 2 mm.

This species is especially characterized by its delicate lamellar growth, by the
absence of diaphragms, and by the peculiar structure of the walls. Tt belongs to
a section of the genus, well developed in Pennsylvanian time, of which Stenopora?
signata is a representative form. It is of course very distinet from S§.2 signata,
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having a different mode of growth, more numerous mesopores, no acanthopores of
the normal type, and differently arranged ones of the granular type, since those of
. 8.2 signata are more regularly distributed, are usually more numerous, and seem
never to lose their identity in forming continuous granular bands, even when
most closely arranged.

In its mode of growth as well as other characters this seems to be distinct from
any of the species recognized in the Salt Range of India. It is-true, however, that
Waagen and Wentzel do not give very complete descriptions of these species, not
mentioning, for example, whether the acanthopores are granular or concentric, etc.

Horizon and locality.— ‘Dark limestone,” Pine Spring, Guadalupe Mountains,
Texas (station 2930). ' :

STENOPORA GRANULOSA n. sp. ¢
PL. XXV, figs. 3 to 3c.

The form for which this identification is employed is known from very scanty
material. In its mode of growth and structure it comes in many respects close to
Stenopora granulosa. Some differences of moment can be pointed out, but as it is
not clear that they may not be due to different stages of growth it seems best not
to introduce for it a new name, on the one hand or to confuse it with typical S.
granulosa, on the other.

The mode of growth is essentlally the same as the speues with which it is pro-
visionally identified, but the cells are somewhat smaller, nine, or even ten, occurring
in 2 mm. in a not entirely straight line. The cell Walls are considerably thicker
averaging about one-half of a zowcial diameter, or even more. Mesopores seem
to be entirely lacking. A few acanthopores of the concentrically constructed type
are. scattered here and there. A few granular acanthopores seem to be equally
disseminated, while the median portion of the thick walls i rather profusely granular.

The somewhat finer construction of this form may possibly indicate a specific
distinction, but the thick walls and consequently smaller zocecia, the absence of
mesopores, and the presence of concentric acanthopores, with a slightly different
construction of the walls themselves, are differences very marked in the two speci-
mens studied, though they may be the result of difference in maturity. This form
is still more like S tenopom? signata than is typical S. granulosa, but differs in the mode
of growth, smaller zowcia, thicker walls, less numerous and smaller normal acan-
thopores and the more generally granular condition of the walls.as distinguished -
from the individual granular acanthopores of the Pennsylvanian species.

Horizon and locality.—Basal black hmestone, Guadalupe Point, Guadalupe
Mountains, Texas (station 2967).

STENOPORA POLYSPINOSA VAar. RICHARDSONI . var.
Pl. VIII, figs. 6 to 6b.

This species forms cylindrical branching (?) zoaria, that of the type speéimen
having a diameter of 3 mm. The maximum diameter noticed is 5 mm. The
macroscopic characters are unknown. The zocecia are subangularly polygonal in
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outline, and separated by walls from one-fourth to one-half their own diameter..
Six zocecia occur in a linear distance of 2 mm. Mesopores are very rare. Acan--
thopores are numerous, small, and apparently of but a single size, though a certain. -
amount of variation is shown in this particular. Some doubtful instances, how-
ever, of acanthopores two or three times as large as the usual size have been noted..
The distribution of the acanthopores is irregular. In many specimens they are
about their own diameter apart and occur in single rows, but in others their dis-
tance is somewhat less or greater, sometimes much greater, while occasionally a.
considerable space is left without any at all. Again, where the wall is especial]y'
thick, they are fairly numerous, but so irregularly dlsposed that no expression can.
be formulated as to how many rows they constitute.

In longitudinal section the walls are seen to be somewhat thickened in the
mature region, but the characteristic nodose structure is wanting. Small points of
. greater density, whose arrangement is more or less regular, are a striking feature-
of the mature region, a character which has been noted also in Stenopora signata.
Tabule are very sca,ntly developed, practically absent.

This species is related to Stenopora signata, but is clearly dlstlnct having
considerably larger zocecia and smaller and more numerous acanthopores, which
if not altogether of one size are yet very nearly so, the large ones being extremely
rare. It is also related to Stenopora spissa, a significant and well-marked difference.
being found, however, in the thicker walls and larger acanthopores of Rogers’s
species. Much more closely related, however, is Stenopora polyspinosa, described
by Condra, and I am uncertain how far the differences shown by the Guadalupian.
species, which is known from very scanty material, would be increased or diminished.
by more complete information regarding it, and by actual comparison of specimens.
In view of the widely different fauna with which it is associated I feel disposed to
give due weight to such as have been noted. It appears to have had less numerous,
somewhat more widely separated and irregularly distributed acanthopores, of whlch
there are fewer of the large size, and perhaps also fewer mesopores, which Condra.
describes as being one-fourth as numerous as the zocecia. At present these differ-
ences are real enough, though not very great in degree; otherwise the two species,.
so far as known, possess almost identical characters.

A strongly developed specimen from station 2969 has the walls in the mature-
region considerably thickened so that they average one-third to one-half the diameter
of the zocecia, which have quite lost their polygonal outline. The other characters
are the same.

A silicified specimen from station 3500 has been placed here with doubt. In
the main it possesses the characters outlined above, differing only in havmg tabulee-
which if not numerous are relatively so.

Horizon and locality —Top of Capitan formation, Capitan Peak, Guadalupe.
Mountains, Texas (station 2966). Delaware Mountain formation, southern Dela-
ware Mountains, Texas (stations 2963 %, 2969, 3500 %).

STENOPORA SD.

This form was found as an incrustation upon a small cylindrical or spinelike-
object, and apparently formed a zoarium by means of thin superimposed layers..
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The typical specimen, however, consists of only one such layer having a maximum
thickness of not over 1 mm. The macroscopic characters are unknown. In tan-
gential section the zocecia are seen to be small and circular, with thick walls. There
are usually about ten zocecia in the space of 2 mm., and the interval between two
adjacent ones is usually about one-half a zocecial diameter, though sometimes con-
siderably less. Mesopores are practically absent. Large acanthopores are situated
in the angles between three zocecia. Usually along the mesial line of the walls con-
necting the acanthopores is a row of granules, which may represent small acan-
thopores, though they are of small size, irregular, and indistinct.

In sections passing longitudinally through the zocecia these are seen to be
short, having the walls highly thickened but not moniliform from the point where
they bend into an upright position. Tabule appear to be practically absent,

So small a fragment was obtained, of this species that it is feared it does not
show the mature and characteristic condition of the colony. It appears, however,
to be an undescribed form, and is distinguished by its mode of growth, very small
zocecla, thick walls, absence of mesopores, ete.

Homzon and localzty —*“Dark limestone,” Pine Spring, Guadalupe Mountains,
Texas (station 2930). '

Genus LEIOCLEMA Ulrich.

LEIOCLEMA SHUMARDI 1. Sp.
Pl. XIX, figs. 2 to 2d.

This species grows in cylindrical, sometimes bifurcating branches, which seldom
exceed 3.5 mm. in diameter, and are often smaller. ‘

The apertures show no serial arrangement in any direction, but appear in
general to be rather regularly distributed. Nevertheless, when examined critically
they are seen to vary in their relations to one another. Usually the distance from
one zocecium to those which are nearest is from one and one-half to two zocecial
diameters, but it is not difficult to find linear intervals which are as much as three
or four times the ordinary. These interspaces arc occupied by mesopores, of which
there are usually three or four rows between adjacent zocecia, and by acanthopores.
The mesopores vary much in size, some being as large as the zowcia, but as a rule
they have only one-half or three-fourths the diameter of the latter. The average
diameter of the zocecia is from 0.15 to 0.20 mm. About five zooecm and ﬁve inter-',
spaces occur within a distance of 2 mm.

The zocecia are rather closely tabulate, though the tabule are usually separated
by intervals greatér than a zocecial diameter. The mesopores are also abundantly
and irregularly tabulate, the distance between these structures being sometimes
greater and sometimes less than the diameter of the mesopore.

This form is well distinguished from the several Mississippian species of the
genus, no species of Pennsylvanian age having thus far been described from American
rocks. The most closely related species is unquestionably L. punctatum of the
Keokuk, a comparison with which shows that in L. shumardi the zocecia, while of
about the same size, are in the mature region placed at wider intervals—that is,
there are more rows of mesopores between them. The acanthopores are at the same
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time less numerous and of distinctly larger size. The tabulation of the zowcia is
also more abundant.

Leioclema shumardi is perhaps more nearly related to the species from India
and Europe which Waagen and Wentzel figure as Geinitzella columnaris, especially
that form which they designate as var. ramose multigemmata. From this, however,
the Guadalupian species is distinguished by the large size and great development of
the mesopores and by the wide spaces which separate the zoceecia. The authors
mentioned above give no direct measurements of the species in question, but from
their figures and the magnification which they are said to show there are many more
zocecla in a given distance, in fact well-nigh twice as many.

" These authors place in the synonymy of Geinitzella columnaris Schlothéim.
Geinitz's species Stenopora mackrothi, which under the name of Chetetes mackrothi
Shumard cites from the ‘“dark limestone” of the Guadalupe Mountains. It seems
probable that the form thus referred to by Shumard is the one under present con-
sideration.

The typical specimens of this species were obtained in the *“dark limestone.”
From the white limestone of the Capitan formation a few examples of Leioclema have
come to hand which present in the main the same characters as L. shumardi and yet
show certain differences of apparently minor importance. For the present, there-
fore, these later representatives are placed in the same species with those which they
succeed.  When both are better known their relations can be better determined.

Horizon and locality.—Top of Capitan formation, Capitan Peak (station 2966?);
middle of Capitan formation, Capitan Peak, (station 2926?); base of Capitan for-
mation, hill southwest of Guadalupe Point (station 2906); ‘““dark limestone,” Pine
Spring (station 2930), and Guadalupe Point (stations 3762d?, 3762e), Guadalupe
Mountains, Texas. Delaware Mountain formation, southern Delaware Mountains,
Texas (station 2969%).

‘

“Family FENESTELLIDA King.
Genus FENESTELLA Lonsdale.

In our collections the genus Fenestella forms but an insignificant factor in the
Guadalupian fauna, although when the material was gathered this class of fossils
was by no means neglected. It is true that thirteen types have been discriminated,
indicating that the genus was present in variety if not in abundance, and it is even
possible that at favorable localities and horizons abundant material also could be
obtained.

Most of the specimens at present known from this horizon are in a silicified con-
dition and were obtained by etching. They are mostly small fragments, and in gen- .
. eral not well preserved. Under ordinary circumstances it would have been permis-
sible to pass over with some general mention a part of the fauna in such condition,
but so much adventitious interest attaches to even this small and imperfect element :
by reason of the novel character of the whole, that it appeared to me desirable to
afford it more careful attention. On the other hand the data obtainable in many of
the forms was too incomplete to permit satisfactory treatment from a specific stand-
point. Thus, while it has been possible to identify only one of these varieties with
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species which have already been described, I have felt justified in describing only
two or three as new, an unfortunately large number being merely described, so far
as description was possible, in an anonymous manner.

It might be inferred from the very individual character of the associated fauna
that the Guadalupian Fenestellas would present altogether novel types when com-
pared with those found with Pennsylvanian faunas of the Mississippi Valley. This
has not proved to be the case. . While it may be said with some confidence that
nearly if not quite all the Guadalupiian species are different, they present no espe-
cially striking developments nor, so far as I have been able to ascertain, any marked
individuality considered as a whole. The only significant fact which my study of
these forms seems to develop is that, like the rest of the fauna, they are different
from Pennsylvanian forms of the interior region, though much more analogous than
is the case with the brachiopods. As a rule the Guadalupian species are rather fine.

,regular forms, often delicate but sometimes more solid.

The exploration of Shumard in this general region brought to light, as is well
known, a small number of forms which were described by Prout nearly fifty years
ago. Only one of these was obtained at the locality and from the horizon at which
my collections were made, and it is unfortunately not included with them, Prout’s
description being neither very. complete nor accompanied by ﬁgures As will be
expected, most of the species described by him from this region, since they were
collected at much lower horizons than the -Guadalupian, prove to be distinct from
anything in this report. As a rule they are larger and more robust types, and will
doubtless be found in the Hueconian fauna (to Wlnch horizon they belong), which I
hope later to describe.

Waagen discriminated only two speCIes of Fenestella in the Salt Range from
which it would appear that the genus is even less well represented than in the Amer-
ican fauna. Neither of Waagen’s two species appears to be identical with those from
the Guadalupe Mountains, which really find closer analogies in the Pennsylvanian
Tocks of the Mississippi Valley, a circumstance not altogether surprising in view of
the much greater number and variety of species found there. It may be mentioned
that one of the two species discriminated by Waagen is identified by him as F. elegans,
which Meck described from Nebraska. The identification appears to be very close.

FENESTELLA POPEANA Prout.

1858. Fenestella Popeana. Prout, Trans. Acad. Sci. St. Louis, vol. 1, p. 229 (date of volune, 1860).
White Permian limestone: Guadalupe Mountalns, New Mex1co
1859. Fenestella Popeana. Shumard, Trans. Acad. Sci. St. Louis, vol. 1, p. 388 (date of volume, 1860)
l White and dark [Permian] limestone: Guadalupe Mountains.

Corallum most probably campanulate, rapidly curving outward from frequent bifurcation. Longi-
tudinal rays or interstices subangular, striated as seen by the impression on the cortical envelope of the
reverse; keel obsolete; bifurcations frequent, mostly about one line apart, large near the base, nearly as
wide as the fenestrules. Dissepiments moderately large, round  expanded at junction with interstices.
Fenestrules ovate or quadrangular, rounded at the angles, five in the space of two lines longitudinally,
about five transversely. Cells large, ovate, directed upward and outward to the axis of interstices,
alternate on the two sides of the longitudinal ray, three to each fenestrule, rarely four, caused by a super-
numerary placed at the angle of bifurcation.

This beautiful species is dedicated to Capt. John Pope, whose indefatigable labors in the service of
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‘his country and whose zeal and devotion to the interests of science deserve the compliment. It was
-collected, with other specimens, from the Guadalupe Mountain, by Dr: George G. Shumard, and is classed
by our worthy president, Dr. B. F. Shumard, as a Permian species. The description is drawn from a
fragment of one side of the expansion; but its form, we think, can be inferred as campanulate. Only a
.small portion of the poriferous side is preserved, the fracture being mostly down to the cortical portmn of
the reverse;-sufficient, however, can be made out to identify it as a new species.

Compamsons —Tt resembles very nearly F. patule (McCoy), but the latter has larger interstices,
with a strongly marked keel. It is only half as large as the F. Popeana; and, besides, the latter has
fencstrules nearly double as wide as the interstices, being at the same time 5tr0ng1y coxtlcated at least
on the reverse.

1t resembles the F. antiqua(Gold. sp. McCoy), but differs by the thicknessof its interstices, as well
:as by the greater length and fewer number of fenestrules in a given space.

Locality.—Permian white limestone, Guadalupe Mountain, New Mexico.

The foregoing is Prout’s original description of this form, which seems to be
distinct from the single species in our collection from the same locality and horizon
and has not been recognized among the fragments thus far obtained from other

-localities and horizons in the Guadalupian. :

FENESTELLA HILLI nN. sp.
Pl. XIX, figs. 3 and 3a.

This species consists of a fine regular mesh composed of straight branches and
‘stout dissepiments, which are not depressed below the nonporiferous surface. The
fenestrules are about twice as long as wide, and vary in shape from subelliptical to
subquadrate. There are about four rows (and five branches) and longitudinally
four fenestrules (and three dissepinients) in a distance of 3 mm.

On the nonporiferous side the branches seem to be smooth. On the obverse
‘they are traversed mesially by a high carina, with an expanded top, along whose
center is a row of small perforations, apparently about three opposite each fenestrule.
"The zocecial apertures are not well shown, but they appear to be arranged one oppo-
site each dissepiment, with two 1ntermed1ate A variation from thls arrangement
places three of them opposite each fenestrule, without any opposite the dissepi-
ments. , _

Of species found in.the Mississippi Valley this form is perhaps most closely
similar to Fenestella wortheni, from which it may be distinguished by its more robust
proportions. I hexagonalis also is related, but clearly distinct. Under the name
of F. corticata Prout has described a form somewhat similar to that under discussion,
but having more zocecial apertures to the fenestrule and apparently a row of nodes
.down the back of each branch. ;

Horizon and locality.—“ Dark limestone,” Guadalupe Mountains, Texas (station
3762e).

FENESTELLA CAPITANENSIS 1. sp.

PL. VIII, figs. 4 and 4a.

This species includes a single specimen from the white limestone (Capitan), of
which the nonporiferous face is exposed to view.
The zoarium had a shape more or less approximating to that of a portion of an
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inverted cone. The length of the frond as represented by the speclmen is 17 mm.
-and the width about the same.

Branches and dissepiments, while the latter are distinctly smaller, are nearly of
-one size. The dissepiments expand at their junction with the branches, giving the
fenestrules a rounded outline, which rarely becomes noticeably quadrate. The
width of the dissepiments, while sometimes nearly equal to the length, is as a rule
-distinctly less. There are five rows (and six branches) in the space of 3 mm., and
Jongitudinally four fenestrules (and five dissepimients) in the same distance.

The surface of-the branches is smooth on the nonporiferous side, except that a
distinct tubercle seems to have been developed where the dlsseplments and branches
‘intersect. The poriferous side, as already remarked, is not well shown. The
arrangement of the zocecia appears to vary considerably. Sometimes they are
‘placed one opposite each dissepiment, with another intermediate, ahd sometimes
‘there are as many as three intermediate ones, with all gradations between

A common arrangement is for three apertures to open against a fenestrule
‘without any opposite the dissepiments. As already intimated, the characters of
the celluliferous face are largely obscured. A carina, if present,'was probably low.
- _At the same time there is evidence of a row of distant spines dividing the two series
-of pores. These statements, however, are tentative, needing future confirmation.

This species is very near the proportmns of the form designated Fenestella sp. a,
‘but is somewhat more massive in ifs construction, with more rounded fenestrules
.and with the nonporiferous face tuberculate mstead of smooth. What addltlonal
differences would appear if both forms were completely known can not be conjectured.

While comparable in some respects to several forms found in the Pennsylvanian
-of the Mississippi Valley, this species is distinguished from most of those which it
resembles in other respects by its solid, compact structure, resulting from the relatively
‘thick dissepiments, and by the presence of nodes on the reverse face. Its nearest
"allies seem to be F. conradi and the variety compactilis. 1t is a little more robust
than F. conradi, with somewhat thinner dissepiments and with more elongate
-fenestrules, which have more numerous apertures opposite them. The reverse face
of I' conmdz is also smooth.

‘Tt is evidently distinct from F. popeana, as represented in Prout’s description,
.a species which apparently was found at about the same locality and horizon. The
sculpture is very different and the proportions somewhat so.

Horizon and locality.—Top of Capitan formation, Capitan Peak (station 2905),
.and middle of Capitan formation, Capitan Peak (station 2926), Guadalupe Moun—

tains, Texas.
FENESTELLA GUADALUPENSIS 1. Sp.

Pl. XIX, fig. 5.

This form consists of a rather coarse, somewhat irregular network. The
branchés are straight, slender, round, and separated by nearly equal intervals of
‘two to three times the width of their own diameter. The dissepiments are slender,
round, and distinctly smaller than the branches, but approximately equal to them.
‘They are depressed and irregularly disposed, both as to distance and direction.
"The fenestrules consequently are of different sizes and shapes, occasionally wider
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than long, usually longer than wide, but always distinctly quadrangular in outline.
There are three rows of fenestrules and four branches in a distance of 3 mm., and
two or three fenestrules (and four dissepiments) or less in the same distance longi-
tudinally.

The nonporiferous side is smooth. On the poriferous side the branches had a
median angulation, which may have been a distinet through certainly not a high
keel. The apertures are small and give rise to a wavy outline on the margins of the
branches. There is usually one aperture opposite each dissepiment, and interven-
ing between these from two to four, depending somewhat on the length of the.
fenestrule.

Of species found in the MlSSlSSlppl Valley this form is clearly most nearly related
to Fenestella delicatula. The description of that species would indicate that the-
two forms were similarly constructed, but that from the Guadalupe Mountains
when compared with a somewhat fragmentary example from Seville, Ill., proves to.
be more rubust in its growth, the dissepiments especially being relatively stronger.
- The surface of F. delicatula, furthermore, is ornamented by fine granulose liree, no.
trace of which is found upon the form under discussion.

Three species from the same general region, though from a lower horizon, -
demand comparison. I refer to F. albuquerqueana, F. intermedia, and F. variabilis,.
the first-named. species, recently deseribed by Bendrat, being probably a synonym
for the older one founded by Prout (F. variabilis).  These two, with their striated.
surface and prominent carina, are safely distinct from the present specles While-
I have little doubt that the latter is distinet from F. mtermedm also, it is not easy,.
without specimens of that species, to point out dlﬁ’erences which should dlstmgmsh,
them. It would appear, however, that there were fewer fenestrules to a given dis-
tance longitudinally in Prout’s species.

Tt might be expected that this form would be the same as F. popeana, described
from essentlally the same locality and horizon, but while showing characters in’
common it is unlikely that the two species will prove to be the same. That described
by Prout would appear to be more regular, with fewer fenestrules (longitudinally) in.
a given distance and fewer zocecial apertures to a fenestrule.

Horizon and locality.—*‘Dark limestone,” Pine Spring, Guadalupe Mountains,.
Texas (station 2930). .

"FENESTELLA GUADALUPENSIS var.

This species is represented by a single specimen in a thin section. Three rows.
and three branches oceur in a distance of 3 mm. transversely, and two and one-
half fenestrules and two dissepiments in the same distance longitudinally. The.
branches are about twice as wide as the dissepiments and about two-thirds as wide
as the fenestrules. The latter are subquadrate and about twice as wide as long.
Apparently three cells lie opposite each fenestrule. In addition to the usual finely
porous character of the test the noncelluliferous side of the present species was pierced
by rather large-sized pores, in a general way so distributed that one is opposite to a.
dissepiment and one intermediate. :

In its measurements this form is in close agreement with Fenestella guadalu-
pensis. The chief differences recognized consist in the relatively narrow branches,
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while the large-sized pores, if, as seems not unlikely, they are the result of nodes or
spines upon the exterior, clearly discriminate the present form. If the pores are
due to nodes or spines, this form recalls F. ca,pitanens'is and Fenestella sp. f in this
particular more than any other' Guadalupian species, but the proportlons are very
different.

Horizon and local@ty ——“Dark limestone,” Pine Spring, Guadalupe Mountains,
Texas (station 2930)

FENESTELLA sPINuLOsa Condra?

. Pl. XTX, figs. 4 and 4a.

1902. Fenestella spinulosa. Condra, Am. Geologist, vol. 30, p. 343, pl. 21, figs. 4, 5.
‘‘Coal Measures:”” Roca and Dawson, Nebr.

1908. Fenestella spinulosa. - Condra, Nebraska Geol. Survey, vol. 2, pt. 1, p. 55, pl. 10, ﬁgs 1-5.
““Coal Measures:” Roca and Dawson, Nebr.

This species consists of a regular, fine network of straight branches and dissepi-
ments. There are five rows of fenestrules (and six branches) and longitudinally five
fenestrules (and six dissepiments) in the space of 3 mm., or possibly a little less in
both cases.

The dissepiments are considerably slenderer than the branches and somewhat
depressed below the level preserved by their upper surfaces. The fenestrules are
usually a little longer than wide, their outline as a rule being more or less distinctly
quadrate.

The outer surface of the branches appears to be smooth. The inner surface is
raised into a rather thin, high, median carina, which seems to develop a row of
median nodes disposed in much the same manner as the zoecial apertures. The
latter are usually so arranged that one occurs opposite each dissepiment, and one
halfway between; but occasionally an aperture occurs on either side of the dissepi-
ment without an intermediate one. :

Such characters are retained by the small but rather well-preserved fragment.
Another small example has been referred to the same species, though it departs in
certain details from that on which the description depends. The proportions are
almost the same, but the construction is distinctly heavier; the branches and dis-
sepiments are thicker, and the fenestrules are less quadrate. The-poriferous side of
this example is imperfect. It appears to have had two zocecial openings opposite
each fenestrule, but the arrangement may prove to be as in the first specimen.

Here has also been referred a specimen from the Capitan formation (station
2966), which is embedded in limestone and shows only the obverse face. It is some-
what exfoliated and obscured. The dimensions are essentially the same as those
of the specimen from which the first description was drawn. The dissepiments
appear to be a little larger, but this may easily be due to their difference in preser-
vation. The apertures are as a rule so arranged that two of them are opposite each
fenestrule. Occasionally there is also one opposite a dissepiment, but such cases
are single, none having been observed where they regularly occur two opposite each
fenestrule and one opposite each dlsseplment

. In some of its characters this species can be compared with a number of Penn-
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sylvanian forms from the Mississippi Valley, but it appears most to resemble Fen-
estella, parvipora, F. perelegans, and. F. spinulosa. The first-mentioned species
hardly demands careful comparison, and the second, which is imperfectly known,
is said to have the carina nearly obsolete. With F. spinulosa, however, as described
and figured by Condra, the agrecment is very close. Perhaps the only difference
at present available is that the Guadalupian form seems to lack the faint strise which
F. spinulosa is described as possessing.. So different, however, are the faunal asso-
ciations of the former that it seems little likely to prove idéntical with Condra’s
species could well-preserved examples of both be brought into comparison. Fen-
estelle shumardi, a species described from the same general region as the oneunder
consideration, but from a different horizon, shows many points of similarity, but
it can safely be concluded that this is not the species which Prout was describing.
Horizon and locality.—Top of Capitan formation, Capitan Peak (station 2966);
“dark limestone,’Pine Spring (station 2930), Guadalupe Mountains, Texas. Dela-
ware Mountain formation, southern Delaware Mountains, Texas (station 29691%),

FENESTELLA TEXANA n. sp.
Pl. XXVIIT, figs. 9 and 9a.

A rather small fragment is all that remains of this species; it shows the following
characters:

The growth is fairly even and regular. About three and one-half rows of fenes-
trules (including four branches) occur in a distance of 3 mm., and about the same
number in the same distance in a longitudinal direction, including also four dissepi-
ments. The branches and dlsseplments are slender, and more nearly of the same
size than is usual, the branches being naturally somewhat larger. The fenestrules
are slightly longer than wide, being angular on the nonporlferous side and more
rounded on the other side. The dissepiments are slightly depressed.

The outer surface of the branches is marked by fine, obscure, interrupted strize.
On the poriferous side they are traversed by a high carina, not very greatly expanded
at the top, which is wavy and nodose. Along thie center of each is a row of little
spinules, which are often arranged so that one is oppaosite eath dissepiment and two
are intermediate. Opposite each dissepiment is an aperture, while two others are
intermediate along the sides of the fenestrules.

F. texana has a fine regular mesh, like several of the other forms described,
but is distinguished at once by the slenderness and nearly equal size of the dlssepl—
ments and branches and the nearly square shape of the fenestrules. Other differ-
ences also appear in individual cases.

This species is probably new, but I have hesitated, because of the small amount
of my material and the imperfect information regarding some of its details, to give
it a new name. It is related to Fenestella binodata, F. corticata, F. delicatula,
F. modesta, and F. subretiformis, but is more.or less strongly distinct from any of
them. It is perhaps especially close to F. modesta, but differs in its more regular
growth, in having a more elevated carina, and possibly in other characters.

Horizon and locality.—Delaware Mountain formation, southern Delaware
Mountains, Texas (station 2969).
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FENESTELLA Sp. @.
PlL. XXVIII, fig. 6.

A small specimen, about 5 mm. square is all that our coilection contains of
this species. It is silicified and at present free from adhering rock, but some of the
most important characters have been lost. So far as may be judged from material
in hand the zoarium was a large, flat, regular frond.

The growth is very uniform. Five rows of fenestrules and their inclosing
branches (or a little less) occur in 8 mm. transversely, and four fenestrules with
their inclosing dissepiments occur longitudinally in the same distance. The fenes-
trules are nearly twice as wide as long. They are elliptical in outline on the porif-
erous face and somewhat quadrate on the opposite one. The dissepiments are one-
half the width of the branches, or in some cases less, and usually lie even with their
surface on the nonporiferous side, but are depressed on the poriferous side. The
back of the frond appears to be entirely smooth, but delicate sculpture may have
been lost in the process of silicification. This process has apparently obscured the
zocecial structures, whose number and character can not now be determined. There
appears to have been a carina, but details as to its height, etc., can not be ascertained.

This form resembles several found in the Pennsylvanian strata of the Mississippi
Valley, but it is doubtful if it prove to be the same specifically, even if all its char-
acters were known, for those which have been determined do not entirely agree
with any of them. It is as near Fenestella remota as any, but that species is striated
on the reverse side. I parvipora is another related species.

Horizon and locality.—Delaware Mountain formation, southem Delaware
Mountains, Texas (station 2969).

FENESTELLA sp. b.

Pl. XXVIII, fig. 10.

This species is similar to that discriminated as Fmestella sp. @, but has a dis-
tinctly coarser mesh.

* What may be taken as the typical example shows four fenestrules transversely
and three longitudinally in a space of 3 mm., with the inclusive branches and dis-
sepiments. The fenestrules are about twice as long as wide, and the branches about
twice the diameter of the dissepiments. On the nonporiferous side the dissepiments
are on the same plane as the branches, but they are depressed on the poriferous side.
The fenestrules are strongly quadrate on the nonporlferous side, but more elliptical
on the other.

The nonporiferous side appears to be without ornamentatlon of nodes or strie.
The character of the poriferous side has been obscured during silicification, so that
even the number of apertures can not be made out.

This form resembles in a general way several species found in the Pennsylvanian
of the Mississippi Valley, especially F. binodate and F. subrudis; but the final com-
parisons for determination of the actual degree of difference and resemblance can
not be made. It may be no more than a coarse Varlety of that discriminated as
FPenestella sp. a.
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In addition to the fragment on which the foregoing description is chiefly based,
several others having essentially the same character have been placed in this species.
Horizon and locality.—Delaware Mountain formation, southern Delaware Moun-

tains, Texas (station 2969).
! FENESTELLA sp. c.

Pl. XXVIIL, fig. 7.

This form in many respects resembles the foregoing (Fenestella sp. b), but differs
in several points. While constructed on about the same scale and with about four
rows of fenestrules in 3 mm., the fenestrules themselves are a’little more elongate,
there being only from two and one-half to three in a space of 3 mm. The growth
is considerably less regular. The dissepiments are often depressed on the nonporif-
erous side. The fenestrules are oval. This side of the frond (the nonporiferous)
appears to be ornamented with fine longitudinal strize not shown in my figure, but
this may be due to imperfect silicification of the fibrous skeleton.

The poriferous side is not satisfactorily preserved, being more or less eroded,
but the apertures seem to-have numbered about three to a fenestrule.

This species is related to several from the “Coal Measures” of the Mississippi
Valley, especially to F. binodata, F. kansasensis, F. modesta, F. ova,tipom and F. sub-
rudis, but especially resembles F. modesta. The preservation is, however, scarcely
competent to a careful determination of its specific relations.

Horizon and locality.—Delaware Mountain formation, southern Delaware Moun-
tains, Texas (station 2969).

FENESTELLA sp. c. var.

This form is represented by a single specimen whose characters bring it close to
Fenestella sp. c., but as it was obtained from a different locality and presents some
differences of importance it did not seem advisable to refer it to the same species
without further evidence of intergradation. '

The poriferous side of this specimen is uppermost, the 0pp051te side being em-
bedded in rock. IKxfoliation has removed all superficial characters of the exposed
portion. The branches are straight and about equal distances apart. The dissepi-
ments, however, stand at varying intervals from one another, so that the fenestrules
range in length from two and one-half to one and one-half times their own width.
They are subquadrate in shape. The dissepiments are slender and depressed, in
width about half that of the branches, which are in turn about half as wide as the
fenestrules. Five rows and six branches come in’'3 mm. transversely and two and
one-half fenestrules in 3 mm. longitudinally. Four cells, or in some cases three,
occur opposite each fenestrule.

The chief differences manifested between this form and typical Fenestella sp. ¢
are the subquadrate shape of the fenestrules (which may be due to their being viewed
chiefly on the opposite side), their slightly narrower width, so that more rows occur
in a given distance, and the larger number of cells which lie opposite each fenestrule.
It appears to be closely allied to Fenestelle sp..b also, perhaps more nearly than to
the present form. '

Horizon and locality.— Dark limestone,” hill southwest of Guadalupe Point,
Guadalupe Mountains, Texas (station 2924).
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' FENESTELLA sp. e.
Pl. XXVIII, figs. 5 and 5a.

Like the foregoing, this is a small species and discriminated on very fragmentary
material. The branches are straight and extremely heavy. The dissepimerts, on
the other hand, are as a rule short and thin. The fenestrules are elongate elliptical.
Sometimes the dissepiments are much thicker at the expense of the fenestrules
which they separate, but in any event, being sunk beneath the level of the thick,
strong branches, they play in appearance a subordinate part in the construction of
the zoarium. There are about three rows of fenestrules and four branches, or a
little over, in a distance of 3 mm. Longitudinally, there are three fenestrules (and
four dissepiments), or a little less, in the same distance.

The nonporiferous side is without much doubt artificially varicose from heavy
silicification, the original ornamentation, if such there was, being concealed. On
the obverse side the apertures are arranged about as in Fenestella hilli, namely
one opposite each dissepiment and two intermediate. There is in addition a high

.carina, much expanded at its top, upon which are set, in regular arrangement, a
number of large nodes or spinules. These occur about six to a fenestrule, arranged
alternately, three on each side of the broad summit of the carina, to which their
enlarged bases, practically in contact, lend a sinuous outline. It may be that these
structures also have been exaggerated by heavy silicification, but whether this is so,
or to what degree, it is impossible to say. I think, however, that the real appear-
ance may have been appreciably altered by exaggeration in this manner. '

This species also is probably new, but for the reasons mentioned in the foregoing
case a distinctive name has not been applied to it.

It is related to several forms which have been described from the ‘Coal Meas-
ures”’ of the Mississippi Valley and in the proportional measurements to Fenestella
dentata and F. kansasensis; but from these it differs considerably in other details.
In the structure of the carina a parallel form is found in F. binodate, but there are
minor differences in the carina itself besides those of proportion, which forbid join-
ing the Guadalupian form with that species. In the Guadalupian itself we have
F. popeana, which shows much the same dimensions, but possesses an obsolete
caring instead of a highly developed one. Fenestella subretiformis described from
the Organ Mountains is related in a somewhat similar manner, and besides possess-
ing important structural differences is believed to hold a much lower horizon than
the form under consideration. .

Horizon and locality.—Delaware Mountain formation, southern Delaware Moun-
tains, Texas (station 2969).
o FENESTELLA sp. f.

PL. XXVIIT, fig. 8.

This species resembles the foregoing in having the branches relatively massive
for the dissepiments, but is somewhat more delicate' in construction. There were
probably four rows of fenestrules and five branches in 3 mm. and about five fenes-
trules and five dissepiments longitudinally. The fenestrules are elliptical and from
one and a half to two times as long as they are wide. The dissepiments are some-
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what depressed on both sides of the frond and the fenestrules elliptically elongated.
J am not sure whether the nonporiferous side was ornamented or not, but the branches
appear to have been somewhat nodose at their junction with the dissepiments, and
there are strong indications of other nodes: of smaller size. On the poriferous side
there was probably a high carina, whose character can not be made out in detail.
The zocecial apertures are so arranged that one of them is placed opposite each dis-
sepiment and one in an intermediate position..

The disparity between the branches and the dissepiments is less marked in this
specles than in the foregoing, and the proportions, as well as the arrangement of the
zocecia, are also different.

Of this form too little is known to determine its relationship to existing spemes,
but it appears to be as yet undescribed. It shows some resemblance to Fenestella
shumards and F. spinulosa, but is clearly distinct from them. One of its most pecul—
iar features is the large number of fenestrules relative to the number of rows in a
given distance. This relation is not very well shown by the specimen, however, and
the statement made above may represent an extreme case.

Horizon and locality—Delaware Mountain formation, southern Delaware Moun-
tains, Texas (station 2969).

FENESTELLA sp. f?

The specimen referred to by this title very closely follows the characters of the
typical variety save in one important particular. There are four rows and four
branches in 3 mm. transversely and four fenestrules and five dissepiments in the:
same disance longitudinally, these particulars being thus very similar to but not
identical with those of the type. The dissepiments are much depressed on the non-
poriferous side and very thin—one-third to one-fourth the diameter of the branches.
The latter are not as strong as in the type, but are as wide or slightly narrower than
the fenestrules. The latter average one and one-half times as wide as long and have
8 more or less quadrate shape.

The cells are so arranged that one is oppos1te each d1ssep1ment and one opposite
- the center of each fenestrule. They are separated by a high carina, expanded ‘at its
top.

The nonporiferous side is marked by fine, linear, longitudinal strize and possibly
by nodes, though the presence of the latter is not a positive character.

The most marked difference which seems to separate this form from Fenestella
sp. f is the striated surface and the much less numerous and less obviously developed
nodes. There are perhaps very faint traces of strise in the latter form which may
. have been obscured by coarse silicification, and the fact that it probably represents
an older portion of the zoarium may account for the more strongly developed nodes.

Horizon and locality —Delaware Mountain formation, southern Delaware Moun-
tains, Texas (station 2969).

Genus POLYPORA McCoy.

This genus, somewhat in contrast to Fenestella, is better represented, in both
species and individuals, in the Salt Range than in the Guadalupian fauna. Waagen
and Pichl recognize eight species, some of them fine, robust types and represented, it
would appear, by large, well-preserved fronds. My material shows representatives
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of what may be four species; but these occur for the most part as small fragments,
often silicified or otherwise poorly preserved. Where it seemed to be demanded,
comparison has been made with Pennsylvanian forms from the “Coal Measures” of
the Mississippi Valley; but the character of my fossils seems scarcely to warrant
careful comparisons with Salt Range species, as such comparisons could hardly be
anything but unprofitable.

4

PoLYPORA MEXICANA Prout?
Pl. XIX, figs. 6 to 6b.

1858. Polypora Mexicana. Prout, Trans. Acad. Sci. St. Louis, vol. 1, p. 270 (date of volume, 1860)
Permian: Jornada del Muerto, New Mexico.
1859. Polypora Mexicana. Prout, idem, p. 451, pl. 16, figs: 2-2b.

Of this species but three specimens have come to hand, two of them mere frag-
ments. While it has been poss1blc to free them from the 1nclos1ng matrix so that
both surfaces are presented to view, the silicification which rendered this practicable
is not so perfect but that some of the more delicate details have been obscured or
misrepresented.

The zoarium in this specimen is rather large and heavily constructed, and
shows irregularity in many details. Instead of being planate or infundibuliform,
it is strongly undulated or contorted. The branches are of nearly equal size, except
at points of bifurcation; but bifurcation seems not to occur at regular or rhythmic
intervals. The dissepiments, on the other hand, when viewed on the poriferous
face, vary in size from equality with the branches to a width one-half or one-third
as great. The fenestrules, while as a rule of rather constant width, vary much in
length, and range in shape from subcircular to elongate. - The zocecial apertures are
rather evenly distributed, but are not conspicuously arranged in rows, either ver-
tical or oblique, but of the two a vertical arrangement is more obvious. In some
cases the dissepiments are celluliferous and in others not. The branches which are
rather thick through, are slightly narrower on the nonporiferous than on the porif-
erous face; but this is far more marked in the case of the dissepiments, which
appear much thinner and are depressed below the ]evel formed by the back of the
branches.

Measured on the poriferous face there are from two to two and one-half
fenestrules (and three dissepiments) in a space of 5 mm.; measured transversely
there are from two fenestrules and three branches to four fenestrules and four
" branches in the same distance.

The zocecial apertures are small and separated by intervals more or less nearly:
equal to their own diameter. The number lying opposite a fenestrule naturally
varies considerably with the size of the fenestrule, but it seems to range from three -
or four to six, without counting those immediately opposite the dissepiments.
They come in four to six or seven longitudinal rows, but, as before remarked, this
arrangement is not very conspicuous. Both faces of the zoarium appear to be
without ornamentation, except that the lower portion of the rim of many of the
apertures seems to project as a little lip or spine; but this may be merely an effect.
of preservation. The nonporiferous side appears to be quite smooth.
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A large number of species have been considered in the effort to identify this
form, but none of them possesses more lines of approximation than Polypora .
mexicane Prout, which, moreover, was described from the same general region,
though from & horizon which at present appears to be somewhat lower. The points
-of resemblance are sufficient to have encouraged me to make the 1dent1ﬁcatlon the
points of difference have caused me to feel some doubt of it. :

The chief differences are as follows: The zoarium in the typical specnnen is”
regular in its curvature and structure, while the form under consideration is con-
torted, its fenestrules are of unequal size, and its structure in general is somewhat
more irregular than that represented in Prout’s figures and description. While
radial measurements in the two specimens give the same result, the present example
seems to be a little more expanded in a transverse direction. The size of the zowecial
apertures and their number in a given interval appears to be about the same; but
in the type the apertures are said to be regularly distributed in oblique rows, an
arrangement not often very obvious in my form. Prout, furthermore, represents
the apertures as emerging from little elevations, the bases of which are well nigh in
contact, the actual apertures, on the other hand, being farther apart than in my
specimen. It is doubtful if the details of this face were sufliciently preserved in the
original example to bear out Prout’s figures, especially as he does not describe this
appearance in the text. Several important features are left unknown in Prout’s
. description, especially those of the nonporiferous face; and it is quite possible that
the differences already noted are indices of still greater ones that would appear
were the full details of both forms available for comparlson

Prout cites this species from the Permian and gives as a locality the Jornada
del Muerto. It is very doubtful if the Guadalupian occurs in that region, the real
horizon of P, mexicana being, therefore, the Hueco formation. This constitutes an
additional reason for doubtmg the identity of the present form with Prout’s species.

Several American species resemble Polypora mexicana more or less closely, but
besides showing differences.of character they are from distant areas and from differ-
ent faunal associations. One of these is P. burlingtonensis, a species in fact closely
similar in a general way but more regular in structure and less sturdy in growth.
P. simulatriz also shows some resemblances, but is not sufﬁciently close to make -
comparisons necessary. Of much nearer relatmn however, is the imperfectly
known P. crassa, which differs at least in this partlcular that the fenestrules are
regularly more elongate. Of the species from our western States, aside from that
with which the specinfen under consideration has been identified, none possesses
characters suﬁiuently close to admit confusion. = The same is true of most of the
Indian species described by Waagen and Pichl, many of which are characterized
by very robust growth. One of the-most similar is doubtless P. sykesi De Koninck,
‘which is readily distinguished, however, by its large size, more regular growth, less
elongate fenestrules, and heavier dissepiments. The same differences distinguish -
P. ornate, which, moreover, possesses a system of ornamentation unknown in the
American species. . '

De Koninck® has placed P. mexicana in the genus Protoretipora, I know not on -
what evidence, but he is clearly mistaken if the present identification is anywhere
near correct.

aMem. Geol. Sixrvey New South Wales, Pal., No. 6, 1898, p. 137,
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Horizon and locality.—“Dark. limestone,’’ Pine Spring (station 2930) and
‘#aadalupe Point (station 3762¢), Guadalupe Mountains, Texas.

PoLyporA sp. ¢.
Pl. XXVIII, ﬁgs. 1 and la.

Of this form our collection contains a fragment, which is well preserved on
neither side. It is a moderately robust form, of fairly regular growth. The
branches are straight and strong, highly rounded on the reverse side. They
expand considerably at their junction with the dissepiments, which are narrow in
~ the middle and also considerably expanded. The dissepiments are much depressed.

The fenestrules are elliptical in outline, about twice as long as wide, and with
a width slightly greater than that of the branches. There are four rows (and five
branches) in a space of 5 mm., and three to three and one-half fenestrules (and
four dissepiments) longitudinally in the same distance. The surface of the reverse
- is rendered rough by the nodular silicification, but there appear to be traces of an
originally striated sculpture. The present nodular surface is probably not an
original character.

The surface of the obverse base is eroded, so that the cell walls are exposed.
Consequently its superficies can not be determined. The cells in this preservation
are rhomboidal and regularly arranged. At present the diagonal instead of the
longitudinal rows, of which there are usually four, are most noticeable. There are
about four opposite each fenestrule. Sometimes one stands opposite a dissepi-
ment, with three intermediate. '

This species is of finer and more regular growth than the form referred to,
Polypora mexicana?, a specimen of which is found at the same locality, and it
probably has a striated instead of a smooth reverse side. The latter character, if
it prove a real feature instead of an appearance due to silicification, would aid in
_ discriminating this form from several Mississippi Valley species which it resembles.
In this category may be mentioned P. bassleri, P. cestriensis, P. distincta, P: stragula,
and P. ulrichi. These are all more or less closely related, but even if the sculpture
of the reverse of the form under consideration is found to be illusory it hardly agrees
exactly with any one of them, and is likely to prove a new species.

Horizon and locality.—Delaware Mountain formation, southern Delaware Moun-
tains, Texas (station 2969).

PoryPoRrA sp. b.

Pl. XXVIII, fig. 2.

A number of fragments belonging to this species have come to hand, but they
are all small and poorly preserved. They show an irregular and coarsely reticu-
late form, the branches of which are moderately stout, flexuous, and frequently
bifurcating. When, at unequal intervals, the branches come close to one another,
they are connected by short but moderately strong dissepiments. Often the
resulting network looks as if through their irregularities the branches have actu-
ally become connate without any connecting dissepiments.

3695—No. 58—08——10
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The branches are strongly rounded on both sides, so that a cross section is in
a general way circular. The superficial character of both surfaces has been altered
by imperfect silicification. The reverse is irregular and. nodose, due, I feel no
doubt, to chalcedonic replacement, and a similar feature may be noted in some
cases on the obverse. The latter surface is thickly covered with apertures, which
have no well-defined interspaces and are disposed in five rows, sometimes a greater
number. Their linear arrangement is not striking, and that in an oblique direc-
tioni is possibly more noticeable than in a longitudinal. They appear to open
obliquely and to have an elliptical outline, the interspaces, which seem to represent
the thickened zocecial walls, being about the width of their shortest diameter.
The general appearance of these zocecia resembles irregular growths of Acantho- .
cladia quadalupensis, whose branches are connected by dissepiments.

Owing to the large size of the mesh and the small size of the fragments it is
impossible to give measurements in the ordinary way. Large branches have a
diameter of about 1 mm. or a little over, but there have been referred here frag-
ments, supposed to be terminal in position, which are considerably more slender.
A long fenestrule is about 3 mm. in length, the width, which is usually about that
of the intervening branches, being about one-third. In shape the fenestrules often
taper almost to a point at one or both ends.

This species appears to be nearest related to P. ¢rassa, of the ‘“Coal Measures”
forms of the Mississippi Valley, but both species are too imperfectly preserved to
render possible a determination of their relationship. It is unlikely that they are
specifically the same.

Horizon and locality.—Delaware Mountain formation, southern Delaware Moun-
tains, Texas (station 2969).

Porypora sp. c.

Pl. XXVIII, fig. 3.

This species is represented by a very small fragment, whose characters ally it
in some degree to Polypora sp. a. It is, however, a considerably coarser form.
There are about three rows and three branches in 5 mm. and about two fenestrules
and one dissepiment in the same distance. The branches are about 0.75 mm. in
width, straight, somewhat expanding at their juncture with the dissepiments,
slightly narrower than the fenestrules. They are flattened and apparently striated
on the reverse and rounded on the obverse. The dissepiments are slender (about
one-third the branches), somewhat depressed, expanding. The fenestrules are sub-
elliptical to subquadrate, about twice as long as wide.

The apertures lie in about seven rows, the arrangement being more noticeably
diagonal than longitudinal. They are about their own diameter apart. Five are
opposite a fenestrule, with sometimes an additional one opposite a dissepiment.

In addition to the small silicified fragment on which the foregoing charac-
terization is based, there has been provisionally referred here an equally fragmentary
example from station 2930, embedded in limestone, with the poriferous face exposed.
The network is of about the same degree of coarseness as the fragment whose char-
acters have just been set down, but the celluliferous face, which probably comes
- from one of the early or initial portions of the frond, has heen so thickened with



MOLLUSCOIDEA. 147

testaceous deposit as to present characters probably quite different from those
which really belong to the species. * It is possible that these two specimens have
been incorrectly grouped together. '

This form answers very well to Prout’s description of P. mexicana. It differs,
however, from the form here provisionally identified as that species in its more
regular growth, thinner dissepiments and somewhat coarser reticulation. It may
prove to be the same, but this is rather unlikely.

It would appear to be not unlike P. remota, though showing marked differences
in some respects, such as the much closer arrangement of pores on the obverse and
the striated sculpture on the reverse. It must be conceded, however, that in both
these particulars the imperfect preservation of the Guadalupian species may have
led to misinterpretation of the real characters. Another similar species is P, sub-
marginata, but it likewise shows distingt differences in certain points, such as the
central row of nodes on the reverse.

Horizon and locality.—‘Dark limestone,” Pine Spring, Guadalupe Mountains,
Texas (station 2930?%). Delaware Mountain formation, southern Delaware Moun-

tains, Texas (station 2969). :
PorLyrora sp. d.

Pl. XXVIII, fig. 4.

Two small and poorly preserved fragments are all that represent this species, of
which it is impossible to give a description at this time. In most of its characters
it rather closely resembles the form here provisionally placed under Polypora
mexicana, but the reticulation is distinctly coarser and the fenestrules of very
unequal sizes. In the proportions of its reticulation and in some particulars it
resembles the form designated as Polypora sp. ¢, but besides being somewhat more
heavily constructed, a difference which under the circumstances would not neces-
sarily be very important, it is much more irregular in the size and shape of its
fenestrules, which are also, as it were in compensation for the heavier branches,
somewhat smaller. It may be that the species ¢ and d will prove to be the same,
* since the fragments of both forms at present known are so small as to hardly justify
an unqualified inference that they are representative of the entire zoarium.

Horizon and locality.—Delaware Mountain formation, southern Delaware
Mountains, Texas (station 2969).

Genus PHYLLOPORA King.
PuvyLLoPORA? sp.

Our collections contain but one fragmentary specimen of this form, regarding
whose generic position I am in some doubt whether it belongs to Phyllopora or to
Polypora. The branches, which seem to be fairly straight, have a width of 1 mm.
or a little less, and this is slightly greater than the width of the fenestrules. The
latter are two to three times as long as wide, elliptical, narrowing strongly at either
end. What would necessarily be regarded as dissepiments if the form is a Polypora
_are well nigh as broad as the branches, sometimes depressed, sometimes celliferous.
The zocecia appear to occur in four to six rows. The nonporiferous side is without
- ornamentation.
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From the small silicified fragment which we have of this species it is impossible
to place it satisfactorily. The branches are almost too distinct from their connec-
tions for Phyllopora, while the dissepiments are almost too broad and indistinct as
such to make this a typical Polypora.

" Horizon and locality.—Delaware Mountain formation, mountains northwest of
Marathon, Tex. (station 3840).

Genus THAMNISCUS King.
THAMNISCUS DIGITA?TUS n. sp.
Pl. XXV, figs. 6 and 6a.

This species forms small, branched, more or less palmate colonies, which are
attached by a short peduncle. Several branches spring from the peduncle, and these
themselves divide, especially a short median main branch, which gives off a few
secondary bran(,hes pinnately, the whole growth being in a general way irregular
yet not especially unsymmetrical. The branches are about 2 mm. in diameter,
stout, short, and dactyloid. All bend upward, forming a shallow cup-shaped colonv
about 13 mm. long and 11 mm. wide. Along the center of the upper side of each
branch extends a band of small zoecial openings which appear to be in about six
longitudinal rows and to have more or less of an oblique arrangement also. As
Wel‘. as can be counted seven occur in a distance of 3 mm., longitudinally. In
mature or old colonies the zocecial band is strongly elevated and narrower than the
branch, occupying only part of its upper surface. Toward their bases the branches
are still more expanded, spreading out on each side into a sheet, which becomes
confluent with similar expansions of adjoining branches. The back of the frond
appears to be smooth. A

Several specimens of this species have come to hand among the silicified material
from the Diablo Mountains. Although I originally supposed that they might be
old specimens or basal portions of colonies of Acanthocladia guadalupensis, this now
hardly seems to me a tenable hypothesis, and I have decided to introduce a new
name for them, referring them to the different but kindred genus Thamniscus.

This form seems to be closely related to Thamniscus pelmatus of Condra. A
number of differences can be named between my typical specimen and Condra’s
-description and figures, but the other Guadalupian specimens fail to show some of
the characters of the type, which is probably an old colony It differs from. 7. pal- .
matus somewhat in its manner of developing the zoacium, but principally in having
much thicker branches and with expanded and confluent basal portions.

Horizon and locality.—Delaware Mountain for matxon Diablo Mountsuns Texas,

as reported (station 3764).
THAMNISOUS sp.

Pl. XXXI, fig. 16.

~ Of this species our collection has furnished but a single example, which is dis-
tinguished by its delicate construction. The branches have a diameter of only 0.5
mm., and they divide at intervals of about 3 mm. The nonporiferous side appears’
to have been smooth and the zocecia on the poriferous side seem to have been
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arranged in four to six longitudinal series, but the silicification which these specunens
have undergone has more or less obscured the character of both surfaces.

This is without much doubt a species new to the American Carboniferous at
least, but it seems that its characters should be determined on better and more exten-
sive material before it is described under a new name.

Horizon and locality.—Delaware Mountain formation, mountains northwest of
Marathon, Tex. {station 3840).

Family ACANTHOCLADIIDZ Zittel.

Genus ACANTHOCLADIA King.

ACANTHOCLADIA GUADALUPENSIS . 8p.

Pl. VIII, fig. 1; PL. XVIII, figs. 13, 13a, 14, 14a, 16 to 16b; Pl. X XTI, figs. 10 and 10a. .

?71859. Acanthocladia Americana. Shumard (non Swallow), Trans. Acad. Seci. St. Louis, vol. 1, p. 388
(date of volume, 1860).
Gray [Permian] limestone: Guadalupe Mountains, Texas and New Mexxco

, This is one of the most abundant Bryozoa of the entire Guadalupian fauna, and

numerous examples have been examined. The following description is derived
from the typical specimen, which was obtained at the horizon of Shumard’s ‘“dark
limestone.” Much of the material is less complete and less perfectly preserved than -
the typical specimen, and shows certain departures from it to which reference will
later be made, but which do not enter into the specific diagnosis. -

Zoarium robust,. consisting of three somewhat sinuous branches lying in the
same plane. The two lateral branches are nearly opposite and directed at an angle
of about 60° or less to the median one, which is pers1stent "The branchlets make,
with the branches, a nearly flat frond, but stand at various angles to them. Usually
the angle is slightly less than 90°, and it varies to about 60°. The branchlets also
present considerable variety in ]ength the longer ones being themselves branched.
They are a good deal smaller in diameter than the branches; otherwise the forked
. branchlets might themselves be considered branches. The branchlets attain an
extreme length of 5 mm., but usually are shorter. The shortest, which have without
much doubt been bloken are just prominent enough to be recognued Probably
3%-or 4 mm. would cover the length of the majority of perfect ones. The average
width of these is from 0.75 to 1 mm. The thickness of the branches ranges from
. 1% to 2 mm.

On the poriferous face of the zoarium, especially on the branches, the apertures
are grouped along a central zone, which is usually much elevated. The expansion
of the branches below the celluhferous portion seems to be a rather striking character
in all the specimens seen. On the branchlets this does not occur or-is much less
obvious. On this portion of the frond the apertures extend far down on the sides.
They are small, only one-sixth to one-eighth of a millimeter across, and open some-
what obliquely lengthwise of the axis, so that their shape is rather elongated. The
distal margin projects upward into a spiniform lip, which in well-preserved speci-
mens like the type is a striking feature. The spines cover the poriferous surface,
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which they ornament in a beautiful manner. Those on the sides appear to be longer
than the rest and tend to form a lateral row of especial prominence. The apertures
are separated from one another by rather thick walls, their average distance apart
being about the same as their average diameter. On the poriferous face I have been
able to detect no auxiliary pores, no raised or depressed lines, pustules, or ornamen-
tation other than the spines, which abundantly cover the surface. The apertures
are not obviously arranged in rows, but appear for the most part rather promiscuously
crowded together. The eye follows them along diagonal rather than longitudinal
lines, of which, loosely considered, there may be four or five, with a slightly narrower
band on the branchlets. ‘

On the reverse side the branches are well rounded. The branchlets, also fairly
round, are much depressed. The nonporiferous surface of the typical specimen is
obscured by the coarse plates of chalcedonic silicification, but another example, so
closely associated with the typical one that I am not sure that they did not belong
to the same zowcium, shows the reverse side to be covered by very delicate, mod-
erately strong, somewhat flexuous and inosculating longitudinal lire, which gives
this surface an exceedingly handsome appearance. These markings are too fine
to be represented in my figures.

I have identified this species at a number of localities, and referred to it most
of the material belonging to the genus which has come into my hands. In most cases
the fossil is silicified, and by etching is obtained in a free condition. While this is in
some ways an advantage, the silicification is often rather coarse or chalcedonic and .
the specimens are fragmentary. Considerable variation is shown. A rather con-
stant character is the presence of a broad elevation along the median portion of the
main branches, to which the zowcial apertures are restricted. While the distance
between the pinnules and their general arrangement remain fairly constant, consid-
erable difference in size and some in appearance is produced by age. As the zoarium
grew older it increased in size, not only in a lengthening of the branches (the pinnules
apparently remaining more nearly constant) but also in a thickening of them, chiefly
over the back. Layer after layer was added to the nonporiferous side, making a
thick, strong basal plate, and at the same time producing a gibbous arching of the
surface which elevates it far above the plane of the pinnules. In specimens which are
not silicified these plates of shell peel off in concentric exfoliation. Thickened speci-
mens sometimes reach a diameter much greater than that of the types and indicate
that these colonies attained a considerable size. Another effect apparently produced
by thickening was to straighten the branches, which near their terminations are
slender and have a zigzag course in relation to the development of the pinnules.
Whether it also caused the pinnules to appear less distinctly alternating than is
perhaps the rule, I am in doubt. Several examples occur, however, in which these
branchlets originate nearly opposite each other. To the same cause may perhaps
be attributed the absence in some specimens of the fine striation which was seen on
the back of one of the types. Other specimens from the same station fail to show -
this sculpture, and it is conceivable that it is not developed on later testaceous
deposits. A character which occasionally appears in thickened examples consists
of a few irregularly distributed nodes along the median line of the back of some of
the pinnules. (See fig. 16a, P1. XVIII.)
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The poriferous face also appears to have received testaceous deposits, though
to a less extent than the other. The tendency in this case appears to be the closing
of the zocecial openings and the obscuring or burying of the spines which project
from them. While as a rule the branches and branchlets lie in nearly the same
plane, in some examples the pinnules bend backward so that the nonporiferous faces
make an angle of less than 180°. Under such circumstances the pinnules do not of
course appear depressed on the reverse side. -

The little spines, which are a striking feature of the porlferous surface of the
type specimen, have been observed only here and there, and the fine liree seen on a
specimen accompanying the type in no other instance. Much of the material seems
to have been more or less worn, the pinnules o¢casionally reduced to short stumps
cut obliquely across. This usage would of course tend to destroy primarily the little
. spines on the front and also the striz on the back of the zoecium. Silicification has
also done its part in affecting the appearance of these organisms. Usually it is of a
chalcedonic nature and tends to give them a wrinkled or warty look and to obscure
all structures. Any delicate sculpture on the back would almost certainly be oblit-
erated. On the front it operates to close the zocecial openings and generally to
obscure them, perhaps sometimes to replace them by small spinelike projections,
though I think that the spines on the typical specimen are not due to this cause.
It is possible, however, that the very delicate striation noticed on the auxiliary speci-
men, but in no other instance, may have resulted from this process. While as a rule
more or less obscured, some silicified specimens were almost certainly smooth on the
nonporiferous side.

Thin sections, where the preservation is good, show that the test is very finely
tubular. The tubules are generally normal to the outer surface, but their direction
from the zocecial apertures is radial.

I am not altogether satisfied that all the specimens identified with Acantho-
cladia guadalupensis which show the variation mentioned above belong to the same
species as the type. - Could I be sure that the differences noted are not due to imper-
fect preservation and to unequal age a separation into several species would seem
to be demanded, though under present conditions impossible to' be satisfactorily
carried out. On the other hand, the factors tending to produce such apparent differ-
ences are certamly operating, and it has seemed to me more appropriate to refer all
to one species.

Acanthocladia guadalupens'z,s is 'so unlike A. americana, A. frutwosm A. pinnata,
A. anceps, or any of the species known to me that a detailed comparison is unneces-
sary. I may recall, however, that Shumard suggested the name americana for a
form from Kansas, and that, a year later he identified the same species in the Guada-
lupe Mountains. It seems altogether likely that the Guadalupian form which he
refers to A. americana is that described here. There is little likelihood of A. guada-
lupensis occurring in the Mississippi Valley, and little also of its being the same as
A. americana, which though imperfectly described is nearly related to A. anceps
Schlotheim.

Horizon and locality. ———Top of Capitan formation, Capitan Peak (stations 29667?
and 3762a); middle of Capitan formation, Capitan Peak (station 2926): base of
Capitan formation, hill southwest of Guadalupe Point (station 2906); ‘‘dark lime-
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stone,” Pine Spring (station 2930), hill southwest of Guadalupe Point (station 2924),
Guadalupe Point (stations 3762b, 3762¢, 3762d, and 3762¢); Delaware Mountain for-
mation, Guadalupe Point (station 2903), Guadalupe Mountains, Texas. Delaware
Mountain formation, southern Delaware Mountains, Texas (stations 2957, 2962,
2969, and 3500). Delaware Mountain formation, Diablo Mountains, Texas, as
~ reported (station 3764). Delaware Mountain formation, Comanche Canyon, Glass
Mountains (station 3763), and mountains northwest of Marathon (station 3840),
Texas. '

ACANTHOCLADIA Sp.
PL. VIII, figs. 2 and 2a; P1. XVIII, figs. 15 to 15b.

I have been unable to refer to Acanthocladia guadalupensis several fragments
found in the Capitan formation and the ‘“dark limestone.” The size and mode of
growth of this form are not well known, but apparently do not differ materially from
those of the common species. The cells do not, however, open from a central raised
zone. Infact, the poriferous surface is rather markedly flattened, and the apertures
distributed all over the obverse side of the branches and branchlets. The intervals
between them, furthermore, are wider than in the common type, and the arrange-
ment into rows, especially diagonally, is a little more obvious. The general appear-
ance is not unlike that of Acanthocladia anceps Schlotheim. It is possible, however,
that both these peculiarities—the absence of a raised zone and the wider spacing of
the apertures—may be the result of a deep exfoliation of the poriferous face. 1
hardly think, however, that this has occurred. The nonporiferous side, in the single
instance where it has been possible to observe it, is quite smooth; but, as.in the case
of other silicified specimens, possible ornamentation of some sort has been lost, either
by erosion or during the process of silicification. '

Horizon and locality.—Capitan formation, Capitan Peak (station 2926); ““dark
limestone,” Guadalupe Point (station 3762¢), Guadalupe Mountains, Texas.

Genus SEPTOPORA Prout.
SEPTOPORA aff. S. ROBUSTA Ulrich.

Of this species but two specimens have come to hand and the fragments are so
small and the silicification so imperfect.that the proposal of a new name hardly seems
justified.

The form under consideration is characterized by the slender branches; which
have about the same diameter as the dissepiments, and by the quadrate proportions
of the fenestrules. Two branches and one fenestrule seem to come in 2 mm. in a
transverse direction. The branches have a diameter of half a millimeter and the dis-
sepiments are as a rule equal to them. The fenestrules vary from somewhat longer
than wide to somewhat wider than long, and the shape is quadrate.

It is difficult to give data regarding the zocecia from my material. They seem
to occur in two rows, with a slight carina between, but sometimes there are three,
especially near the junction with the dissepiments. Three or possibly four zocecia
occur opposite each fenestrule, with two opposite cach dissepiment. -



MOLLUSCOIDEA. 153

The nonporiferous side seems to be without ornamentation, but is pierced by
rather large, somewhat widely spaced auxiliary pores, more or less irregularly ranged
in three alternating series.

This form appears to be quite closely allied to Septopom robusta of the Pennsyl-
vanian, but my material is too imperfect to permit a comparison in all points.

Horizon and locality.—Delaware Mountain formation, mountains northwest of
Marathon, Texas (station 3840).

" Family RHABDOMESIDA Vine.~
Genus RHOMBOPORA Meek.

RuoMBOPORA aff. R. LEPIDODENDROIDES Meek.
Pl. XXXI, fig. 17.

To determine satisfactorily just what are the characters and affinities of Rhom-
bopora lepidodendroides Meek would be a very difficult matter, seeing that the typical
specimens can not be definitely fixed upon and the ramifications of the subject are
extensive and intricate; but it can at least be said that the form under consideration
is extremely similar to Meek’s figures in }ns report on the paleontology of eastern
Nebraska.

The frafrmentary example which alone represents this species, having a length
of 5 mm.,is but 1} mm. in diameter. The cylinder thus defined is crossed cxternally
by two sets of strongly oblique ridges going in opposite directions, marked with nodes
where they meet and with granules on the intervening portions. The rhombic
depressions which they form, constituting the vestibular portion of: the zommal
tubes, narrow down in such a way that the apertures of the zocecia are elliptical,
very narrow,about two or three times as long as wide. About three rhombs or a
little less occur longitudinally in 1 mm. ‘

- It has been impossible to study this form by means. of thin sections, since only a
_single specimen has been found, and that is silicified. In view of the fact that neither
form can be said to be satisfactorily known, I feel indisposed to place the Guada-
lupian one unreservedly with Rhombopora lepidodendroides, especially since the
associated faunas are so unlike, and since certain differences appear to exist between
the Guadalupian specimen and Meek’s figure, such as the greater obliquity of the
rows of cells and the more elongate shape of the zocecial apertures.
Horizon and locality.—Delaware Mountain formatlon mountains northwest of

Marathon, Texas (station 3840).
. ‘RuoMBOPORA? sp.

Under this title are included three specimens from two localities, which appear
to belong to the genus Rhombopora. They are small fragments and are silicified:
The range of diameter of the branches is from 2 to 3 mm. The smallest specimen
has the cells obviously arranged in diagonal rows, in which they are about their own
diameter apart. Longitudinally they are a little more than their own diameter
apart, and about four cells and four intervals occur in a distance of 2 mm. The
" zoecia are circular, and the vestibule appears to have essentially the same shape; at
least it is not conspicuously rhombic or elliptical, nor does the outer surface appear
to have been studded with tubercles. If Rhomboporas, therefore, these hardly
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belong to the lepidodendroides group. In the larger specimens the spiral arrange-
ment of the zocccia is much less rigid and extensive, which, taken with some slight
deviation in their size, suggests that the larger examples belong possibly to another
species, or even to another genus.

Horizon and locality.—Delaware Mountain formation, southern Delaware Moun-
tains, Texas (stations 2957 and 2969).

Family CYSTODICTYONIDA Ulrich.

Genus GONIOCLADIA Etheridge.

GONIOCLADIA AMERICANA 11. 8Dp.
PL VIIL, figs. 3 to 3c.

Waagen and Pichl relate that they had but a single specimen with which to
carry on their studies of Goniocladia indica, and a supply of material equally limited
circumscribes my -observations on the American form. While I have little doubt
that the latter is distinet from the Indian species, as well as from G. cellulifera, the
only other member of the genus known to me, it is with some hesitation that T have
described it as new, because of the rather imperfect knowledge which it has been
possible to obtain of it. .

Goniocladia americana consists of a more or less flat expansion formed by inter-
locking branches, producing a more or less regular network. In the single specimen
known it is impossible to trace the constituent arms into continuous branches.
Still less is it possible to distinguish any arrangement of branches and dissepiments.
The thickness of the branches is as a rule considerably greater than their width
from side to side. The nonporiferous face is sharply angulated, the surfaces which
slope away from the central line being more or less flattened. Aside from this
angulation, the nonporiferous side seems to be without ornamentation. The porif-
erous side is not shown by the specimen, but appears to be strongly rounded without
- any distinct carination. There sectus to be a median plate from which the cells -
diverge. It is quite distinet along the nonporiferous side of the frond, but has not
been seen on the poriferous half of the structure. Near their point of origin the
cell walls are rather thin, but they rapidly become thicker with advancing length,
so that their apertures on the poriferous side are separated from one another by
intervals considerably greater than their own diameter. The width of the branches
is frequently 2 mm. and sometimes 24 mm.; it is sometimes also less than 2 mm.
The fenestrules vary so greatly in size and shape that it is difficult to make a state-
ment in regard to them which will be at once specific and true. They seldom have
a length of 6 mm. and are frequently smaller. The width of the fenestrules is still
more variable than their length, though they are seldom as long as wide, and some-
tilmes are very narrow.

The characters which seem satisfactorily to distinguish the American form from
that described from India are these: Our species is distinctly more robust, with
heavier branches and larger fenestrules. The outlines of the fenestrules are not so
strikingly serrated as shown by Waagen and Pichl’s figures, though possibly no °
great difference exists in this particular: The poriferous side of the American form
appears not to be carinated, though possibly.on this point also but little stress
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should be laid, as my observations are imperfect and unsatisfactory. G. americana
also apparently Iacks the striated surface ornamentation of the Indian form. Waagen,
and Pichl do not describe the great thickening of the cell walls as they approach
the poriferous surface, a character which is well marked in the specimen from the
Guadalupe Mountains. As their figures show the apertures of the cells to be sepa-
rated by considerable intervals, it may be inferred that in G. indica also the walls
become heavier near the celluliferous surface. Furthermore, Waagen states that a
lamella can usually be seen on the poriferous side of thé zoarium in @. indica, which
is quite in keeping with the carinated condition of this surface. In G. americana,
on the other hand, the plate is seen only near the nonporiferous side.

Horizon and local@ty —Middle of Capitan formation, Capitan Peak, Guadalupe
Mountains, Texas (station 2926). Delaware Mountain formation, southern Dela-
ware Mountains, Texas (station 2969).

Family ACTINOTRYPIDA Ulrich.
Genus ACTINOTRYPA Ulrich.

AcTiNOTRYPA? SERA 1. SD.
Pl ‘{XVIII figs. 11 to 11b.

This 1ntercst1n0' form is known from material so fragmentary that only a small
tangential section has been obtained. From this the following deseription is taken.

The zoarium consists of zocecia and mesopores. The former are circular and
come about four in a linear distance of 2 mm. They stand at intervals from one
another varying from one-half to the same as their own diameter, or sometimes even
more. The mesopores are very irregular in size and shape. They range in diameter
from one-fourth to one-half that of the zocecia. Apparently they are of a more or
less cystose nature, being sometimes angular and sometimes rounded, not infre-
quently partly one and partly the other. The walls of the zoeecia possess a singular
and characteristic structure, seeming to be rather regularly interrupted, or, better,
to be subject to more or less regularly distributed areas of densification. These
spots in thin section are of about the same intensity of shade as the walls of the
mesopores, while the intervening spaces are much lighter, though as a rule they can
be distinguished from the calcitic filling of the zoarium and can be traced in their
complete circumference. These spots are densifications and not thickenings. They
do not form, so far as observed, denticles projecting into the zoceecial interior, though
more or less doubtful traces of such structure have been observed in one or two
instances. Thcy are of varying length, are not often conspicuously circular, and
occur at varying intervals apart. :

In almost the maJontV of cases the mesopore walls when directed so as to
interseet that of a zocecium do not impinge upon a densified segment of the wall
but upon one of the translucent segments, and occasionally appear to fall short of
contact. This form at first strongly suggests the genus Actinotrypa, and in fact the
differences noted may possibly be due to difference in the maturity of the specimens
where the section was taken. '

Actinotrypa? sera should be readily distinguished from A. peculiaris. One well-
marked difference is the continuous, dense, denticulate zocecial wall of the latter
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species and the interrupted nondenticulate wall of the former. Ifitis a real difference
(and the denticulate condition begins at an early stage in A. peculiaris) it is such as
possibly to demand even a generic separation, but if, as suggested above, this differ-
ence. is merely a matter of maturity there are still others by which they can be dis-
criminated. The zoeciain A.2 sera are considerably larger and not quite so many
oceur in a given distance. The mesopores appear to be actually smaller, and rela-
tively the mesopores and interzocecial distances are distinctly smaller.

Horizon and locality.—Delaware Mountain formation, southern Delaware
Mountains, Texas (station 2962).

BRACHIOPODA.
Family CRANIID/ZE King.

Genus CRANIA Retzius.
CRANIA sp.

Under this title arc subsumed two very imperfect specimens, one from the white
limestone of the Capitan, the other from Shumard’s ‘ dark limestone.” The former
is the better preserved, though smaller. It is nearly circular in outline, with a diam-
eter of about 5 mm. or a trifle less. The shape is depressed-conical and the apex
is situated about one-third the diameter from the posterior margin. The thick
shell is deeply exfoliated, but retains suggestions of rather strong sublamellose
concentric markings. ) _

The specimen from the ‘‘ dark limestone”’ is somewhat larger, having a diameter
of 8 mm. and a height of about 2 mm. The apex appears to be subcentral, but the
marginal outline is very indefinite. The surface has been much exfoliated, but
was probably marked by faint concentric lines.

Provisionally it seems necessary to refer both specimens to the same species.
Their generic position is a little uncertain, but probably lies with Crania. The
shell seems to lack the phosphatic. constitution which would indicate that it was a
discinoid, such as Lingulidiscina; nor do I believe that it is a patelloid gasteropod.

This species is clearly distinct from Shumard’s Crania permiona, which is with-
out much doubt a Richthofenie, though it is not without resemblance to Crania
modesta White and St. John. '

Horizon and locality.—Middle of Capitan formation, Capitan Peak (station
2926); ‘‘dark limestone,” Pine Spring (station 2930), Guadalupe Mountains,
Texas. ' o :

: ~ Family STROPHOMENIDA King.

During the Carboniferous epoch one branch of the Strophomenide, the Ortho-
tetinze,” underwent numerous and interesting developments of structure and con-

a1 have changed the form of this name to agree with the corrected spelling of the generic term from which it is derived.
I am in doubt about the propriety of retaining this subfamily name. Itcanhardly be employed so as to have as its central
idea the group of species to which the name Orthotetes no longer applies, and I am uncertain how far precedent will war-
rant shifting the central conception to another group. However, since Orthotetina will connote the same genera with
cither Orthotetes (in its revised sense) or Schuchertella as the central idea, and since there is some doubt as to whether this
case has any established precedent, I have consulted my own preferences and retained the familiar term.
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figuration. The structural peculiarities chiefly relate to the ventral valve. The
structures of the dorsal valve, either because they did not undergo corresponding
modifications or are less easy of observation, are less distinctive for - classification.
The ventral valve shows variation in the degree of development of the septum and
dental lamelle, and in their relation to one another. In one type both septum and
dental plates are wanting; in another the septum is well developed, but the dental
plates are more or less obsolete; in a third both dental plates and septum appear,
but the dental plates converge and unite with one another and with the septum in a
Y-shaped structure, the dental plates and pseudodeltidium forming a pyramidal
chamber on the back of the shell; in a fourth a septum is absent and the dental

plates are extended in a discrete condition to the convex shell wall. With these -

variations in ventral structure are sometimes associated others in the dorsal valve
relating to the cardinal process and the development of socket plates. The varia-
tion in configuration consists largely in the development in certain groups of species
of more or less strong radial plications. There is an almost complete parallelism
between structure and configuration, most of the structural types including plicated
and. unplicated species, the unplicated forms appearing earlier in point of time.
Waagen has remarked this circumstance, and commented on it at some length.
He says:e ' _ .

A fact that has already occurred three times to our observation, and which can not be passed in
silence, is that in several groups of the forms more or less nearly related to Streptorhynchus the geologically
younger species attain more or less distinetly radially plicated valves. This peculiarity we had occasion
to observe in the genus Streptorhynchus itself, where the form occurring with or above Strept. pelargonatus,
viz, Strept. pectiniformis and distortus, are strongly radially plicated. Quite the same occurs in the genus
Meekella, the Mountain limestone species, M. oliveriana, Vern., being smooth,while the specics from the
Coal Measures and the Upper Carboniferous limestone, M. siriatocostata, Cox, and M. eximia, Eichw.,
have a strong radial plication. Another instance is.the section of the *“ Camerati,” within the genus
Derbyia, where the geologically oldest species, Derd. correna, Derb., is not plicated; while the Permian
forms, Derb. eusarkos, Abich, and Derb. peregrina, Ab., arc more or less distinctly radially plicated.
Lastly, in the section “Septati” of the genus Derbyia a similar peculiarity prevails, though in a much
less degree. The geologically older species like Derd. senilis, Phill., Derb. grandis, W., and Derb. requ-
laris, W., are smooth, wighout a trace of a radial plication; Derb. plicatella, on the contrary, which occurs
in the Cephalopoda bed of Jabi, has tolerably strong traces of such a plication. It is now in many
instances very highly probable that the plicated forms are the descendants of the smooth ones, but if this
be the case it is at the same time very improbable that a character which occurs in absolutely the same

‘manner over the whole world should have been caused by external influences, as climate, food, ctc.;
there must have existed within these organisms an innate law according to which they were forced to
assume with the progress of time, sometimes sooner, sometimes later, a radially plicated shape under
most widely different external circumstances.

Many of the types have received names, some of them generic, some subgeneric;
and it seems to me that each structural type can appropriately be esteemed of ge-
neric rank with the plicated varieties distinguished as subgenera.

Among strophomenids in which the ventral valve has neither dental plates nor
septum two divisions have been recognized. For one of these King proposed the
name Streptorhynchus, the other was first discriminated and characterized by
Waagen, who revived for it the name Orthothetes (properly Orthotetes) Fischer de
Waldheim; but I find that Fischer de Waldheim’s description of Orthotetes and the
type species with which the name must be associated have the characters of that

@ Waagen, W., Salt Rango fossils: Mem. Geol. Survey India, Pal. Indica, ser. 13, vol. 1, 1887, p. 504.
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group for which Waagen simultaneously proposed the name Derbya. The term
Orthotetes, therefore, passes to the group (or part of it) at present called Derbya,
leaving anonymous that now passing under the name of Orthothetes. For this group
the name Schuchertella® has been proposed, and Streptorhynchus lens White desig-
nated as the type species. Schellwien® employs the term Orthothetes to designate a
group of Devonian and early Carboniferous species having two short, strongly
diverging dental plates in the ventral valve. The shells which Waagen called Ortho-
thetes, and for which the name Schuchertella has been substituted, Schellwien refers
to Streptorhynchus. 1 hold to the groups used by Waagen in this instance, though
not to his nomenclature, for the term Orthotetes can not be retained, either in the
sense in which Waagen or that in which Schellwien employed it.

In Schuchertelle growth is usually regular and symmetrical, the width at the
hinge line being equal to or greater than that in front. The two valves meet along
a plane which is as a rule nearly perpendicular to the cardinal area. There is no
median septum in the ventral valve, and dental plates are also absent, though the
edges of the delthyrium may be more or less thickened. The dorsal valve has for
the family a rather high area. The cardinal process is bilobed, and in some species
of large size. It expands at its base into two winglike supports, which are short and
not prolonged so as to surround the muscle scars. This genus begins in the Silurian,
but seems to attain its greatest development rather late in Devonian and early in
Mississippian time, being more or less completely replaced later on by Derbye and
Orthotetes. No North American species of Schuchertella are known in the upper Car-
boniferous, though one South American form (Streptorhynchus tapajotense) is found
at that horizon, and it may be that some of the upper Carboniferous forms referred
to Streptorhynchus crenestria really belong here. Waagen describes one species
(Orthothetes semiplanus) from the Permian of India. This species Schellwien now
places in Streptorhynchus. The Mississippian forms of Schuchertella do not possess
dental plates, and the genus can not contain the shells having this structure, for
which Schellwien uses the name Orthothetes. ‘

T am not entirely sure that the group of shells with which Waagen and also Hall
and Clarke associate the name Orthothetes is distinet from Streptorhynchus. Schell-
wien, as already noted, throws them together. The differences recognized by
Waagen reside chiefly in the dorsal valve. He describes Streptorhynchus as having a
large septum supported by two crural plates which partly surround the muscular
impressions. In ““Orthothetes” he records that the cardinal process is small and not
supported by crural plates. Healso mentions a low median dorsal septum as usually
present.© The dorsal septum is very rare in the forms seen by me. The cardinal
process, though often fairly constant in specimens of the same species, yet varies so
much, both in size and shape, in different species as to indicate that the value which
has been assigned to this structure in discriminating Schuchertella (Orthothetes) and
Streptorhynchus has been overrated. The figures given by Hall and Clarke of the
cardinal process of Streptorhynchus hallianum show much variability in that struc-
ture, both as to size and conformation. I am convinced, however, that more than a

a Proc. U. 8. Nat. Mus., vol, 27, 1904, p. 734. i
. b Neues Jahrbuch, Jahrg. 1900, vol. 1, 1900, pp. 6 et seq.
< Waagen, W., Salt Range fossils: Mem. Geol. Survey India, Pal. Indica, ser. 13, vol. 1, 1887, p. 576.
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single species is represented by these figures. It seems probable that, like other
areas of muscular attachment, the cardinal process is subjected in old age to excessive
shell secretion, not only increasing its size, but by strengthening its muscular features
also modifying its shape, so that the process varies much in both particulars, owing
to difference in age. My own observations lead me to doubt if any constant difTer-
ence exists in thls structure available for discriminating Schuchertella from Strepto-
rhynchus. The absence of crural plates in Schuchertella seems to be a constant fea-
ture, but I doubt if their presence is so in Streptorhynchus. In Streptorhynchus pelar-
gonatus, the type of the genus, as represented by Davidson’s figures or as observed
by myself in specimens, the structure of the hinge plate does not differ from that of
Schuchertella. 'The dorsal area of Schuchertelle seems to be as a rule h1ghe1 than in
Streptorhynchus, though I doubt if this is constantly the case, or is true in more than
a comparatively slight degree. The configuration of the genotype, Streptorhynchus
pelargonatus, is peculiar.  Tts strongly elevated and somewhat twisted ventral valve,
narrow hinge line, and curved area of valve junction all distinguish it from the com-
mon type of Schuchertella but these peculiarities of configuration are by no means
persistent throughout the forms referred to Streptorhynchus. Among species known
to me Streptorhynchus hallianum and Schuchertelle tapajotensis do not differ mate-
rially in configuration nor in the matter of dorsal area, in both of which they are more
like Schuchertella than Streptorhynchus pelargonatus; yet Streptorhynchus hallianum
has the crural plates characteristic of Streptorhynchus, while these are absent from
Schuchertella tapajotensis.

There is another character which I do not recall having seen mentioned in that
connection, but which may, if not always an aid in discriminating the two genera, at
least serve to show that they are really distinct. Two of the three species of
Streptorhynchus noted in this report were attached not by a pedicle issuing from
between the two valves, but by, cementation of the apex of the ventral valve. The
third Guadalupian species was probably attached in the same manner, and some at
least of the foreign species, though I have not been able to examine them to ascertain
this fact. There is no reason to believe, however, that any species of Schuchertella
departed from the normal peduncular attachment. One can not but believe that
atrophy of the pedicle accompanied attachment, by cementation, entailing with it
muscular and other organic modifications, such as must demand & discrimination
of Streptorhynchus from Schuchertella on the soft parts, even if the test sometimes
fails to show variations to correspond. On the other hand some of the Derbyas
almost certainly practiced cementation, yet they appear to manifest no modifica-
tions of structure resulting from it, nor woulc_l I advocate separating them on this
account from the normal type.

~ Ido not know, therefore, of any characters which can always be relied on to dis-
criminate these two genera, though possibly those already mentioned will be found
to serve in & maj ority of cases. However, the great expansion of the Schuchertelle
group in the upper Devonian and lower Mississippian, and its practical extinction
_thereafter, taken with the development of Streptorhynchus in the late Carboniferous
and Permian, show to some extent that the stock is not the same, even if the dis-
tinctive characters can not yet clearly be designated. In suggesting the term Schu-
chertella for the species left without a name by the diversion of Orthotetes to the
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camerate Derbyas T have not altered the ex1st1ng group, but only made some neces-
sary changes in the nomenclature.

Streptorhynchus as at present defined includes both phcated and unplicated
shells, though the type species is of the latter sort. I think that a valid subgenus
might be established for the plicated shells, which Waagen is satisfied with calling the
plicati, to distinguish them from the typlcal series, which he terms the szmplzces
The fact that the Schuchertella group of forms does not develop a plicated series of
species might also be taken as indicating a difference in the origin of the two genera.
But two North American species of Streptorhynchus have been described up to the
present—Streptorhynchus ulrichi Hall and Clarke and Streptorhynchus williamsi
Weller,® both of them from the lower Carboniferous rocks of the Mississippi Valley,
though Waagen® believed the genus to be confined to the Permian. The Guada-
luplan fauna contains three species which seem to belong to this genus, but so far all
the American forms are of the unplicated type. Waagen,® however, mentioned hav-
ing seen specimens from Nebraska in the Royal Paleontological Museum in Munich,
in which these septa seem to be ahsent. I suspect that if really from America, the

“specimens were Meekellas, which by some accident failed to show their proper struc-
ture.

For strophomenids with a median septum in the ventral valve Waagen has
proposed the name Derbya. Two variations of this type are found. In one the
dental plates appear merely as columnar thickenings terminating below in the hinge
teeth, with which they are continuous. They never are extended into distinet
places, and since they have about the same degree of development as the correspond-
ing structures in Streptorhynchus, it might with equal truth be said that here also
dental septa are absent. These projections vary in degree from being practically
absent to appearing as moderately high ridges, and their direction is vertical to the
area, or often somewhat diverging. At the apex qgf the shell the septum connects
with the areal wall; but may or may not do so below. The septum and dental ridges
come into union only at the apex, where, however, there is sometimes a solid deposit
of shelly gatter uniting the internal structures with the inclosing walls. To this
division Waagen gave the name septati.? In the other, which he calls the camerati,
the cardinal teeth are supported by short dental plates, which converge and unite
with the septum, forming a small, prismatic chamber in front of the pseudodeltidium.
In this group the septum extends no farther than its junction with the dental plates,
and only touches the areal wall at the apex. The differences of structure of the
camerati and septati is both striking and sustained among the later developed types,
but in the Mississippian epoch these septiferous shells show much variability in
structural development, some examples of the same series appearing to belong to
the camerati and others to the septati. In these forms the dental lamellee do not
unite with the septum for their whole length, and though converging do not com-
pletely inclose a chamber where they are free. The duration of their union varies
greatly in different individuals. Often, too, the apex of the shell is filled to varying

o1 am not satisfied that these speeies are not survivors of the group Schuchertella, rather than harbingers of Strepto-
rhynchus.

b Waagen, W., Salt Range fossils: Mem. Geol. Survey Indig, Pal. Indica, ser. 13, vol. 1, 1887, p. 576.

cIdem, p. 578. :

d Idem, p. 591.
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lengthis with a solid shelly deposit. In some forms the chamber is rather long, and
either open or filled with calcareous matter. In others it is so small and closed with
shell that the specimen might without much violence be placed with the septati.
The plates in this case of course converge, whereas I have never observed them to
have this direction in the real septate group. It may be that the direction of these
dental ridges will prove of some importance. The genus Derbya Waagen, as origin-
ally defined, includes both the septate and camerate types of structure, though the
genotype, D regularis, is one of the septati. The genus Orthotetes I<1scher de Wald-
heim, though misconceived by Waagen to connote the group of shells for which the
name Schuchertella is here substituted, really seems to be exactly coextensive with
Derbya, though the genotype, 0. radiatus, belongs to the camerati. The camerate
and septate types of structure, where well differentiated, present diflerences so
striking that T at one time contemplated proposing a new name for the camerate
division, not being at that time aware of the true significance of Orthotetes. This
idea was later abandoned because of the ambiguous Mississippian forms referred to,
but I shall be glad to avail myself of a name already. in the literature. By restricting
Derbya and Orthotetes to the phase of structure exemplified by the typical species of
each, the name Derbya, which conveys a compliment so well deserved, can be retained
as well as Orthotetes, which has a long priority; and since the true Derbyas are much
more numerous than the camemm comparatively few changes in nomenclature will
be entailed.

Among both the camerati and the septati Waagen points out species, some of
which have a smooth and others a radially plicated surface. Of the plicated Derbyas
Waagen mentions only D. plicatella, from the ‘“Cephalopoda bed” of Jabi, and
no other species having this character has come to my knowledge. The pllcatlons In
this species, however, are so faint and irregular as to be far from striking. As
instances of plicated shells of the camerate group (Orthotetes) Waagen mentions
Streptorhynchus crenistria var. eusarkon Abich. and S. peregrinum Abich. After
examining specimens of these species, however, Schellwien states that instead of -
having a single median septum they have two nearly parallel dental plates. He
refers them, therefore, to his genus Orthothetina, but if they have a plicated surface,
as represented by Abich, they would probably be more correctly placed with Meek-
ella. Shells having radially plicated exterior joined with the internal structure
- characterizing the genus Orthotetes do occur, however, and Schellwien has recently
proposed for them the generic name Geyerella® (type Geyerella gemmellaroi Schell.).
The admission of this name with the rank of genus makes an inconsistent and irregu-
lar classification if the groups of Streptorhynchus called plicati and simplices are
borne in mind.

The fact that Derbya does not develop a group of speues having Well marked
radial plications may be considered as having some bearing in estimating the pro-
priety of distinguishing the septati and the camemti as two separate genera.

The genus Derbya is well represented in the Mississippian and Pennsylvanian
rocks of North America, but no species of Orthotetes have been recognized with the
exception of the ambiguous Mississippian species referred to above. In fact, shells

e Neues Jahrbuch, Jahrg. 1900, vol. 1, 1900, pp. 4, 12.
3695— -No. 58&—08——11
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having the distinctive characters of Orthotetes well developed appear not to have come
in until after the genus Derbya had been long established. . In the fauna described
here several species of Derbya are found, but in the Capitan formation Orthotetes
occurs in abundance, with the characteristic structure strikingly developed and with
a rather peculiar configuration and sculpture. All the American species of Derbya
are of the unplicated type. The plicated division of Orthotetes for which Schellwien
has recently proposed the name Geyerella, though previously unknown in the western
hemisphere, is represented by a species from the Capitan formation for which the
name Geyerella americana will hereinafter be proposed. '

Both the plicated and unplicated kinds of surface are found among shells
having two strong dental plates uniting the anterior and posterior walls. For one
of these (the plicated type) the well-known term Meekella has been used, and for
the other Schellwien has introduced the name Orthothetina.® There appear to be
two groups of unplicated forms having this biseptate structure, one of them, found
in the European Devonian, in which the septa are short and diverging, the other
widely distributed in the upper Carboniferous and Permian, in which the septa
are long and more nearly parallel. It is apparently for the latter group only that
the term Orthothetina is employed by Schellwien, and for the septate Devonian
forms he uses the name Orthothetes. Species having the structure of Orthothetina
are at present not known from North America, thouoh I have an undescribed form
from the Permian (%) of Kansas, and a species vuth converging, closely proximate
septa is described below from the Guadalupe Mountains. Nor is the type to which
Schellwien misapplies the term Orthothetes known here. The group of species which
abounded in this region at the corresponding geologic epochs is characterized by
having the dental plates virtually absent (Schuchertella). Schellwien subsequently
seems to have concluded that the more recent septiferous shells should not be sepa-
rated from the early ones, and accordingly he employs the term “Orthothetes”’ for
the whole, abandoning Orthothetina. But Fischer de Waldheim’s name clearly can
not be used for shells having extended dental plates but no septum, and accord-
ingly Orthothetine should be recognized. I am, however, by no means content
that the early Carboniferous biseptate shells should be referred to the same genus
as the late ones, and at the same time it is inappropriate to place them with
Schuchertella. Perhaps a new name should be introduced to cover them.

The genus Meekella is abundant in the upper Carboniferous of the Mississippi
Valley, no Mississippian forms being known. Several new species occur in the
Guadalupian. Waagen did not find in the Salt Range shells which possessed the
structure of Meekella, and having remarked a specimen from Nebraska in which
the dental plates were apparently absent and which at the same time possessed
the exterior of Meckella striaticostata, he expressed himself as doubtful whether
that genus ought not for the most part to be merged in Streptorhynchus. 1 have
not myself observed, nor seen noted by others, any specimen like that mentioned
by Waagen, and the occurrence of this type in the Mississippi Valley must be rare.
Most American identifications of Meekella striaticostata with little doubt are at
least congeneric with that species. The plicated shells without dental lamell® in

a Neues Jahrbuch, Jahrg. 1900, vol. 1, 1900, p. 8. This is the carlicst use of this term to which I have found reference,
but it is not defined in a formal manner, neither is it accompanied by any indication that this is the first time that it
has been employed, nor is any citation of original place of description rLppended .
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the ventral valve, if such really occur here, can not of course be referred to Meek-
ella striaticostata or to the genus Meekella at all.

The Orthotetinz in their later development show numerous lines of modifica-
tion. One of the first changes is the loss of an area in the dorsal valve. This
structure is well marked in Schuchertelle, but seems to be missing in the other
Carboniferous divisions, if one may trust the current generic diagnoses. It does
occur sporadically in several genera, as T have observed it in Derbya cymbula and
Streptorhynchus hallianum.” Tt is probable that this structure is relatively broader
in Schuchertella, but that it is never entlrely absent.

A very striking character occurring in nearly all the later groups is the devel-
opment of radial phcatlons The extension of the ventral valve into exaggerated,
high, and distorted shapes is still another feature. Some forms are also cemented
to other bodies by the apex during part of their life. This has been observed in
Streptorhynchus and in the young of Derbya. Accompanying these other develop-
ments is often a shortening of the hinge line, which appears to be a rather constant
character in some groups. Perhaps a line of retrograde development is found in
Streptorhynchus, in which the absence of dental plates is accounted for by Schell-
wien as being an atavistic trait. .

7 In his interesting and suggestive paper on the Strophomenida ¢ this author

repeatedly states that the median septum is a development of the dental plates.
To my mind these are entirely independent structures, though all converge and
unite at the apex of the ventral valves, where they often merge in a solid shelly
mass. I have not seen evidence that the septum was developed from the dental
lamellze any more than the dental lamellee were developed from the septum. Both
_ structures act with almost entire independence. Hall and Clarke have recently
described a species of Derbye in which this is especially marked. - Derbya cymbula
has as a character a distinet groove down the center of the high pseudodeltidium.
This groove is caused by the attachment of the septum to the pseudodeltidium,
which continues for a considerable distance, probably 10 mm. or more in some
cases. On either side of the septum, yet independently, the rather high dental
ridges project. Only at the apex have they any connection. The structures of
Geyerella, however, where the long converging dental plates and the septum form
a triradiate figure, lends some color to Schellwien’s hypothesis, and may indicate
that the septum in all types of structure is not formed in the same way. Still,
even here the septum may simply unite with the dental plates, instead of being
formed from them. Another fact which also might be invoked to support Schell-
wien’s claim is that nowhere (except perhaps in Geyerella and Orthotetes) are the
dental lamellz and septa simultaneously developed in strength Both structures
may be absent, as in Schuchertella and Streptorhynchus, but in other forms either
the septum is well developed and distinct dental lamellz are absent, or the dental
ridges are extended into plates and the septum is absent, unless as above
remarked, they unite to form a three-rayed figure. Yet somewhat differently
_ viewed, these facts might better be construed as evidence that the septum and

dental plates were supplementary but independent. If the septum in Geyerella is
the result of the welded dental plates, and if, on the other hand, the septum in

a Beitrige zur Systematik der Strophomemden des oberen Palaeozowum Neues Jahrbuch Jahrg. 1900, vol. 1, 1900 pp. 1-15.
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Derbya, as I am inclined to believe, is an independent structure, the course adopted
here of distinguishing as independent genera the two original divisions of Derbya
is justified, for the structure of Orthotetes is so like that of Geyerella as to leave
little doubt that it arose in the same way, and consequently the septum in the two
groups, Derbya and Orthotetes, would have had a very different origin. Another
circumstance possibly favoring the same discrimination is that Derbya does not
devolve into plicated forms, while Orthotetes does so (Geyerella).

The following table shows the structural modifications of the Carboniferous
Orthotetine and the nomenclature employed:

Classtfication of Carboniferous Orthotetina.

Shells having neither septa nor dental lamelle in the ventral valve.
1. Ventral valve mostly high, distorted, sometimes, possibly generally, attached by cementation.
Dorsal valve with large cardinal process and well-developed socket plates.  Area obsolete
in the dorsal valve. (Schellwien makes no distinction between this group and 2.)
a. Unplicated forms....... ... ........ Typical Streptorhynchus; Waagen’s group of simplices.
b. Plicated forms... No distinct generic name; Waagen’s group of plicati under Streptorhyr.-
chus.
2. Ventral valve low, regular. Attachment peduncular. Dorsal arca narrow but distinct. Car-
. dinal process usually small. Socket plates absent. No plicated species known. Was-
gen erroneously uscs for this group the name Orthothetes. Schellwien assembles these
with 1a, and uses the name Streptorfiynchus. ... . ... . .. ... Schuchertella.

Shells having a well-developed median septum in the ventral valve, with the dental lamellee more or
less completely atrophied, and discrete from the septum except at the apex. This group
formed the division of Derbya which Waagen designated as the septati. Tt is also the
group to which Derbya regularis Waagen, the type of the genus, belongs. Derbya as
originally defined included also another division, called the camerati, to which the geno-
type of Orthotetes belongs. If the term Derbya can be retained at all, it will only be by
separating the camerate and septate divisions as two distinct genera or subgenera and
restricting Orthotetes to one and Derbya to the other. This course is here adopted.

3. a. Shellsunplicated. . ... ... i ». . Typical Derbya.
b. Shells plicated. Only one species known. It has obscure and irregular plications. Not
discriminated by a distinctive name from 3a.

Shells having moderately developed dental plates in the ventral valve, Wh1ch converge and unite,
inclosing with the pseudodeltidium a triangular pyramidal chamber. At their union
with one another the dental lamellze unite also with the median septum, with which
they form a triradiate figure. These shells, together with 3, constitute Derbya Waagen,
of which the present group forms the section called camerati.

4. a. Shells unplicated . ... .. e Orthotetes.
This is the typical section to which the genotype Orthotetes radiatus belongs, and to

which the name Orthotetes may be restricted.
b. Shells plicated . . . ... e Geyerella.

Shells in which the ventral valve is provided with two more or less long parallel dental plates without
a median septum. The plates are prolonged to meet the anterior or convex wall of the

shell, .
5. Dental plates long and parallel. Dorsal area absent (?). Species mostly Permian and ‘‘ Permo-
Carbéniferous.”’ .
a. Shells unplicated . . ... ... . i Orthothetina.

Proposed by Schellwien as a subordinate group under Orthothetes (not Orthotetes

Fischer de Waldheim, nor Orthothetes Waagen and later abandoned.
b. Shells plicated. . .. ... i Meckella.
6. Dental plates short and diverging. Dorsal area present (?). Species mostly Devonian and
early Carboniferous. Supposed by Schellwien to be the same as Orthothetes Waagen
(= Schuchertella). Probably distinct from Orthotheling, which Schellwien proposed as a
subdivision ... ... No distinctive name.
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Of these divisions 1a (Streptorhynchus), 3a (Derbya), 4a (Orthotetes), 4b (Geyer-
ella), 5a (Orthothetina), and 5b (Meekella) have been found either in the typical
Guadalupian or in beds in adjacent areas supposed to be equivalent. - 1b, 2, 3b,
and 6 are the only divisions unrepresented in the fauna.

It may well be questioned whether the different groups in the foregoing table
which are based on structure are of equal value. Probably they are not so, but the
differences seem to be of insufficient importance to have been recorded in the nomen-
clature. Schellwien apparently recognizes no distinction between groups 1 and 2.
Practically all authors place 3 and 4 under the same generic term, but Waagen, at
least, recognizes them as subordinate groups. T at one time proposed in manuseript
a d1st1nct1ve name for the camerate division, intending to recogmze it as a genus,
but subsequently suppressed the name. Some doubt still remains as to the advisa-
bility of recognizing the camerati and the septati as independent genera, and I would
not venture to carry out this purpose by proposing-a new name, though I avail
myself of the existence of two approprmte ones already in the hterature to tenta-
tively establish this classification. It is true that as originally proposed Orthotetes
and Derbya included both shells having a camerate and those having a septate struc-
ture; but the type species of Orthotetes belongs to one and that of Derbya to the other
division, and it is proposed to restrict each name to the division to which its type
species belongs. This course has the additional advantage that it will conserve the
terminology as largely as possible in its present form, since the name Derbya has
received wide acceptance, and since, comparatively fow species of Orthotetes being
known, it will continue in use mainly for the group for which it is'now in vogue.

While there is,room for doubt as to the equality of the different divisions of
strophomenids here recognized, there can be little question, T think, as to the irregu-
larity of existing nomenclature for them. For example, Geyerella is distinguished
from Orthotetes and Meckella from Orthothetina merely by having a plicated surface;
but the plicated group of Streptorhynchus which has the same relation to the sim-
plices is not distinguished as even a subgenus. = It is apparent that with a few excep-
tions each of the structural fypes recognized above contained species which have
simple and those which have plicated shells. A notable exception to this rule is the
group Schuchertella, which so far as known is without plicated species. Another
instance is the group of Devonian and early Carboniferous shells for which Schell-
wien erroneously employs the name Orthothetes. As a similar-case, may possibly be
instanced the genus Derbya in its restricted sense. Only one plicated species of this
group is known up to the present, and in it the character is so indistinct and irregular
that the question might be raised whether it should be really considered a plicated
form. In the case of (eyerelle, however, the kindred group Orthotetes has a well-
marked plicated division. This difference may be used as an argument justifyingthe
recognition of Derbya as distinct from Orthotetes.

I am much in doubt as to what taxonomic importance should attach to the
plicated shell in this family, but convenience and logic demand that a similar
importance should be given to it in cach case. From the facts as known it certainly
seems lacking in both to retain Meekella and Geyerella as genera and leave the pli-
cated Streptorhynchus as a group of less value than a subgenus. There would prob-
ably be few who would advocate giving the plicated groups full generic rank. On
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the other hand, not many would consent to the reduction of Meekella, for example,
to the same rank as the.plicati of Streptorhynchus. An intermediate course, which
would perhaps more accurately expreSs the relationship of these shells, would be to
recognize the phcated _groups of species as subgeneric to the simple ones. The
genera which would, in'my view, be appropriate for recognition are Streptorhynchus,
Schuchertella, Derbya, Orthotetes, and Orthothetina. Possibly an additional group
~ of equal rank should be made of the shells which Schellwien calls Orthothetes in
distinction from Orthothetina.

The Carboniferous Orthotetinz are w1de1y distributed over the earth, and in
many places occur in very great abundance. They present variations in certain
particulars, such as fineness of ‘liration and height and inclination of the area, to
rather wide limits, while maintaining otherwise a rigid adherence to a general type
of expression. Here and there a striking and apparently well-marked variety
occurs, of which Orthotetes guadalupensis of the present work is an example, butas
a rule the different varieties melt into one another so completely that it is extremely
difficult to distinguish them, so much so that some of our best known authors have
in despair referred all the unplicated types to a single species. This was for the
most part before an investigation of internal structures had made much progress,
and serves to point another circumstance—that different groups now recognized
as genera by reason of structural differences are essentially alike in external expres-
sion. In fact, practically the only well-marked external. difference which these
shells develop consists in whether the surface is simple or plicated, a feature which
has been used more for generic than for specific definition. As a result, in com-
paring the Guadalupian strophomenids with those of other faunas it has been found
more practicable to do so rather on the basis of their generic than on that of their
specific differentiation, so little individuality bemg as a rule manifested by the
smaller groups.

Considerable variation is shown in the distribution of these higher groups,
which can be brought out to better advantage if the comparisons are made in one
place; and they can be more briefly and conveniently made in that way than if
distributed under the different generic headings. Accordingly, I shall proceed to
discuss this matter at the present point.

Strophomenids are represented by numerous structural and speclﬁc types in
the Salt Range of India. Of Streptorhynchus Waagen recognizes no less than seven
species, four of which have unplicated shells and belong to the division which he
has called simplices, and three belong to the plicati, a group which is entirely without
representation in the Guadalupian fauna. DProbably all the Guadalupian species
would belong to what Waagen calls the group of Streptorhynchus pelargonatus
among the simplices. The rather striking group of S. capuloides has no represent- -
atives in the American fauna. The form here described as Orthotetes guadalu-
pensis is strikingly similar in external appearance but entirely unlike in internal
structure.

The type of structure which characterizes Waagens group .of the camerati
under his genus Derbya is not known in the Productus limestone-fauna, but has

~several fine and characteristic representatives in the Guadalupian. They are here
distinguished under the name of Orthotetes. Plicated shells having the camerate
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structure, for which I have adopted from Schellwien the distinctive term Geyerella,
though represented by a characteristic specics in the Guadalupian, are not found
in the fauna of the Productus limestone. Of the septate division of Derbya, here
called Derbya sensu stricto, Waagen recognizes six species. . While extremely varia-
ble in a few characters, the Derbyas seldom deviate far from a primal typical expres-
sion, and as a result the Guadalupian species are in a general way very similar to
those of the Productus limestone. In the Capitan formation, however, this group
is to a considerable extent replaced by Orthotetes, the most characteristic Derbyas
being from lower horizons. They appear to be less numerous, less varied, and less
robust than the Indian species. All the American forms are unplicated. Waagen
describes one plicated Derbya, but from his figure the plications are so obscure and
irregular as to leave one in doubt whether the form really deserves to be so desig-
‘nated.

Under the name of .Orthothetes subplanus Waagen describes a species which
Schellwien later assigned to Streptorhynchus. As a mere matter of synonymy this
form should go to my genus Schuchertella, if it has the characteristics which Waagen
ascribes to it, and not to Streptorhynchus. In the Guadalupian I have found no
species which it seemed to me could properly be placed in Schuchertella.

Of strophomenoids with two long dental plates, for which the term Meekella
has been employed in the case of plicated shells, and Orthotheting in that of unpli-
cated shells, no species’ are known from the fauna. of the Productus limestone.
Several well-characterized species of Meckella have been obtained from the Guada-
lupian, and one doubtfully belonging to Orthothetina. The latter was found in the
Capitan formatlon but the horizon of the Meekellas is in the Delaware Mountain
sandstone.

Another strophomenoid type, very different from the for egoing, which Waafren
recognlzes in the Productus limestone fauna and doubtfully identifies with Leptena,
is unknown in the Guadalupian.

From this brief survey.it appears that the strophomenmds of the Guadalupian
on the whole possess but little in common with those of the Salt Range.

In the case of the Himalayan faunas also the resemblance is, so far as known,
very slight. Inneither of Diener’s papers dealing with the “Permo-Carboniferous’
fauna of Chitichun No. 1 are any strophomenoids cited, nor in that which describes
the Permian fauna of Kumaon and Gurhwal, nor again in the one dealing with the
fauna of the Productus shales of the Lissar Valley and of Byans. From Malla
Sangcha he has described a species under the title of Orthothetes krafti,® which by a
synonymic change should perhaps be written Orthotheting krafti, but the figures
show a species so remarkably orthoid in expression as to create a feeling that they
really represent a Schizophoria or an Orthotichia, although they do not show the
median ventral septum of the latter genus. . Nothing similar to this form is known
among the Guadalupian strophomenoids. In his paper on anthracolithic fossils of
Kashmir and Spiti Diener records Strophomena analoga and Derbya cf. senilis. The
former, instead of the characteristic lower Carboniferous species here associated
with an upper Carboniferous fauna, I have suggested to be the dorsal valve of a
Productus of the P. aagardi group. The other shell is of doubtful generic position.

2 The generic name being here employced as Schellwien proposed.
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Writing subsequently on the fauna of the anthracolithic beds of Spiti, Diener figures
from the lower beds a shell which also has no analogous species in the American
fauna. He identifies it as “ Derbyia cf. senilis,”” but it seems to be quite different
from the species cited under that title in the previous paper. Not long ago Pro-
fessor Schuchert called my attention to this form, which, he wrote, looked to him
like an Atrypa, a resemblance that to me also-is singularly close. The form in
question occurs in beds which contain a spiriferoid of the genus Syringothyris
(described as Spirifer curzoni), a fact which would indicate an early fauna of the
Carboniferous, and although Atrypa is not, I believe, definitely known from Car-
boniferous strata, it is possible that still earlier faunas occur at the locality. Diener
mentions other shells belonging to ‘ Derbyia,” some of which he thinks resemble
D. crassa of our American Pennsylvanian. From the upper horizon he obtained
one of the plicated species of Streptorhynchus, cited as Streptorhynchus cof. pectini-
Jormis, a type which is notable by its absence from the Guadalupian. It is perhaps
this same species which as a.small plicated and striated dorsal valve Davidson figures
from Kashmir under the title Streptorhynchus? sp. An unplicated shell is figured as
Streptorhynchus crenistria. ' ‘

From Turkestan Romanowsky figures one of the ordinary Orthotetinse which
might belong to one of several genera, so far as can be determined from the text and
figures. It is identified as Streptorhynchus crenistria.

From China, in the Lo Ping fauna, Kayser cites only Streptorhynchus crenistria
var. senile Phillips and Meckella striaticostata Cox? It is a rather singular form, or
group of forms, which is figured as Streptorhynchus crenistria var. senile, and a
reexamination of Kayser’s material by Schellwien and by Fliegel has resulted in
subdividing it into several genera and species. Fliegel recognizes no less than five,
viz, Streptorhynchus kaysert, S. subpelargonatum, Orthothetes [Orthothetina) circularis,
Orthothetes [Orthothetina] kaysert, and Derbya sp.  Streptorhynchus kayseri, from its
large size and configuration, is rather distinct from the Guadalupian representatives
of the genus. The species 8. subpelargonatum, which is not figured, would perhaps
have more in common with them. The single specimen of Orthothetina from the
Guadalupian is too imperfectly known to stand for much in the way of comparison,
but so far as one can tell it does not differ widely from O. circularis and O. kayseri,
which are closely related to one another. The undctermined species of Derbya
found in the Lo Ping fauna does not form. a practicable basis for comparison with
congeneric types in the Guadalupian. Kayser’s Meekella striaticostata is almost
certainly not our common Pennsylvanian species, and it may be doubted whether it
is & Meekella at all, instead of one of the other types having a similarly plicated
exterior but different internal structure. Indeed, Fliegel states that the plication
in this specimen is by no means as distinct as represented in Kayser’s figure and that
it may well be a representative of his species Orthothetina kaysers.

In the various imperfectly known faunas described by Loczy from the Car-
“boniferous of China, strophomenoids are cited in but two instances, and in each case
they are identified as Orthothetes crenistria. One of the localities furnishing this
species was Tengtjantsching and the other Youngtschangfu. Loczy appears to
have followed the classification introduced by Waagen, and if so his shell would
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probably be a Schuchertella a group which I have not found represented in the
Guadalupian fauna.

From the Carboniferous of Padang but two strophomenoid species are at present
known, one of which Roemer cited as Streptorhynchus crenistria var. senile. This
has later been determined by Fliegel to be a new species, and has been called by him
Orthothetes [Orthothetina] politus. The other is briefly characterized under the title
Orthothetes |Orthothetina) sp- The Guadalupian representative of this group is too
poor to permit a comparison.

From the so-called Permian of Timor and Rotti, in the Indian Archipelago,
Rothpletz cites two strophomenoids which he calls Streptorhynchus cf. crenistria
Phillips and Streptorhynchus beyrichi n. sp. I am unable to determine whether the
generic name Streptorhynchus is here used in the general or the restricted sense.
The fragmentary specimen of Streptorhynchus beyrichi, which alone is figured, is of
the ordinary type.

Beyrich had previously identified and figured these species as Streptorhynchus
cremistria? and Streptorhynchus radialis. Externally they belong to the usual
unplicated type, and there is no clue as to their internal structures.

Martin cites from Timor as Streptorhynchus cf. pectiniformis Davidson a small,
rather strongly plicated species, presumably a Meekella, but possibly a true Strep-
torhynchus. In the former case it appears to be of the usual type and is related
to several Guadalupian species. If a Streptorhynchus, the Guadalupian contains
nothing like it.

The Strophomenida of New South Wales as described by De Koninck comprise
only two species—Strophomena analoga and Orthotetes crenistria. The horizon of
both species seems to be in the lower part of the Carboniferous section, which is prob-
ably much older than the Guadalupian. _

The Strophomenids of the “Permo-Carboniferous” of Queensland and New
Guinea comprise, according to Etheridge, but two species—Strophomena rhom-
boidalis var. analogae and Derbya senilis. 1In several other instances where Leptzna
rhomboidalis was cited from some of the higher beds of the Carboniferous, I have
thought there was some reason to believe that the identification was based on the
dorsal valve of some productoid, such as Productus aagardi, or P. waagenianus of the
present memoir. Some at least of Etheridge’s figures seem to represent real Lep-
teenas, and I can not avoid the suspicion, since that genus is restricted in its upward
range in the United States, and in Europe so far as I am aware, to the lower portion
of the Mississippian or sub-Carboniferous, that these Australian formations (the
Star and the Gympie, but not the Bowen River) are not ‘“‘Permo-Carboniferous,”
but much older. The suspicion is based not on this one species alone, but on the
generality of them.

If we may depend on the fu;ures whlch are freely given, Derbya senilisis not a
Derbya, but a Streptorhynchus. 1t is represented as without a septum or dental
plates and with two well-developed socket plates. It is, however, evidently not
closely related to any of the Guadalupian species of Streptorhynchus.

Etheridge, senior, described Streptorhynchus davidsoni from Queensland, and
also cited from a different locality Strophomena rhomboidalis var. analoga. The
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Streptorhynchus is certainly not one of the common strophomenoids if reliance may
be placed on the figures, and its generic relations appear to be doubtful.

As to the range of this group in the Russian section, I can not hope to have
gained complete data, yet from the works which have come under my observation
probably the most important facts can be gathered. From these the Carboniferous
strophomenoids seem to have reached their maximum development in the ‘““Upper
Carboniferous’” or the Gschelian. From the Productus giganteus zone I have seen
cited only Streptorhynchus radialis and S. crenistria, the term Streptorhynchushere
probably being used in its comprehensive sense, so that one might expect almost dny
of the common types of Schuchertella, Derbya, 0rthotetes, ete.

From the Spirifer mosquensis zone I have found cited Orthotetes crenistria,
Derbya grandis, Derbya sp., Meckella eximia, and Meekella sp. 1t is this fauna. for
the most part which is treated by Trautschold in his work on the fauna of Mjatsch-
kowa. In this work Trautschold discusses Orthis crenistria, Orthis senilis, and
« Orthis eximia, which belong to the Strophomenide, besides some true representatives
of the Orthide. The figure of O. crenistria given by Trautschold clearly belongs to
Waagen’s genus Derbya, but whether it shows the septate structure (Derbya sensu
stricto) or the camerate (Orthotetes) can not be determined with absolute certainty.
It appears to belong to the camerati, however, and may be a representative of Fischer
de Waldheim’s species Orthotetes radiatus, the genotype of Orthotetes. 1f so, it is not
like the Guadalupian representatives of Orthotetes, which, with the exception of the
doubtful form from the base of the section, are distinguished by having tall, conical
ventral valves. Much more similar in this respect is the apparently smooth form
which Trautschold figures as Orthis senilis. It is impossible to tell in what division
to place thisshell. Orthis [ Meekella] eximia is one of the ordinary types of Meekella,
and does not depart so widely from the Amerlcan Pennsylvaman or Guadaluplan
species.

From the Gschelian I have found listed a large number of strophomenoids, to
wit: Orthotetes crewistria, Derbya senilis, Meckella eximia, Meekella striaticostata, and

Meckella cf. eximiiformis. 'Tschernyschew in his monograph on the Brachiopoda of
this fauna distinguishes a much greater variety. In the genus Streptorhynchus he
identifies S. pelargonatum, 8. hallianum, and S. aff. tapajotense. 8. hallianum is one
of the plicated group of Streptorhynchus, a typé not yet known from the Guadalupian
while S. pelargonatum and S. tapajotense although I believe them to be distinct
‘specifically from the Guadalupian species, are yet more nearly of the same general
character. -Of Derbya this author identifies two of Waagen’s Indian species, D. requ-
laris and D. grandis, together with D. crassa, our common American Pennsylvanian
form. I notice that he includes Orthis crenisiria Trautschold, to which I have
referred above, in the synonymy of D. regularis. These species are of the same gen-
eral type as the Guadalupian ones, and, in fact, more or less similar species are found
at different horizons the world over. Of Meekella Tschernyschew distinguishes no
less than seven species; but I am not sure that he does not include among them some
which would more properly be placed with Orthothetina.  Meekella ufensis, M. basch-
kirica, and M. uncitoides have shells so slightly folded that one can in the figures
detect it with difficulty, if at all. If we except these from Meekella, no very marked
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. differences can be pointed out between the Gschelian and the Guadalupian represent-
~ atives of the genus. Perhaps the Guadalupian species M. difficilis, with its angular
plications and almost obsolete liration, might be cited as an exception to this state-
ment, which is, however, further borne out by M. attenuata, in which the plications
are inclined to be faint, and by Orthothetina sp., which has a smooth shell, but with
the internal structures of Meekella. Tschernyschew also describes a species of
Orthothetes (0. simensis) from these beds, the generic term heing employed inthe
sense used by Waagen. . 0. simensis is represented as possessing faint radial plica-
tions near the margin, a feature not before noticed in this group, so far as I am aware.
I find myself a little disposed to follow Schellwien in referring the Permian shells
which have this structure to Streptorhynchus. :

From this or possibly lower horizons De Verneuil has described and figured

strophomenoid shells, which he calls Orthis arachnoidea, O. eximia, and O. olivieriana.
The first mentioned may possibly be a Schuchertella; the second is Meekella eximia
of Tschernyschew’s and other reports; and the last-named species one would not
hesitate to call, from De Verneuil’s figures, a characteristic representative of Ortho-
thetina. :
In view of Tschernyschew’s extensive memoir on the brachiopods of this fauna,
the other references to Gschelian strophomenoids can well be passed over, especially
as they are for the most part citations in lists, without descriptions or illustrations.
From the Artinsk Stuckenberg cites Streptorhynchus crenistria and from the closely
related Kungurstufe Streptorliynchus crenistria and Meekello eximia. Krotow also
records only Streptorhynchus crenistria from the Artinsk. Tschernyschew is author-
ity for the citation of Streptorhynchus pelargonatum, and he has figured specimens
from this horizon. We thus have the genera Streptorhync]ms and Meekella in the
Artinsk, and probably Derbya or Orthotetes, though it is 1mpos51ble to tell what is
mtended by the name Streptorhynchus crenistria.

From the Permian Netschajew has figured a small, 1mperfectly preserved shell
which he calls Streptorhynchus cf. pplargonatum One can tell little about this form
from the poor figures, and the text is in Russian.

The sudden suppression of the strophomenoids, along with most of the other
brachiopodous groups, before, the commencement of the Artmsk leaves the greatest
show of resemblance between the Gschelian faunas of the Russmn section and the
Guadalupian. This resemblance is in some respects rather close. In both is found
a considerable differentiation of the genus Meekella. In both the type of Orthothetina
is probably represented in the Guadalupian by an undetermined species, in the Rus-
sian beds by 0. olivieriana, and perhaps by some of Tschernyschews specws of
Meckella. Derbya, in the sense that that term is here employed, is present in both
faunas and of the same general type. Orthotetes is represented in the Russian section
by at least one species, O. radiatus. -In the Guadalupian fauna camerate shells are
also developed, the nearest allies to the Russian form being in the lower part of the
section. The Russian faunas certainly contain, so far as known, nothing analogous
to the conical, highly characterized Guadalupian species, especially to Orthotetes
guadalupensis and its allies, nor do they contain any plicated examples of this type
(Geyerella), a representative of which is known in the Capitan fauna. On the other
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hand, the Russian faunas contain both plicated and unplicated types of Streptorhyn-
chus, while in the Guadalupian only the plicated type is known, though it occurs at
widely different horizons. Lastly, Tschernyschew describes one species of “ Ortho-
thetes,” a type which, if the same as Schuchertella, as Waagen appeared to think, has
no Guadalupian representatives. On closer inspection of these data it appears, in
a general way, that the resemblances are strongest between the Delaware Mountain
fauna and the Gschelian stage and the differences strongest between the Capitan
fauna and the Gschelian, though this may not be uniformly the case. In this con-
nection one may recall that Orthotetes, of the guadalupensis group, and Geyerella are
found only in the Capitan division, not in the Delaware Mountain fauna nor in the
Gschelian, while the Meekellas are in. the Guadalupian section confined to the Dela-
ware Mountains, nor do they extend above the Gschelian in Russia. On the other
hand, we have in the Guadalupian section Streptorhynchus of the same general type
in both the Delaware Mountain and Capitan formations, and, likewise, in Russia
Streptorhynchus occurs in the Artinskian and Permian, as well as in the Gschelian.

Enderle found only two types representing this group in the Carboniferous fauna
of Balia Maaden, in Asia Minor. One of these he cites, without figures, as Orthothetes
sp., comparing it with O. subplanus of the Salt Range of India; the other he calls
Streptorhynchus cf. pelargonatum. The shell which he figures under this name is
distinct from any of the corresponding species in the Guadalupian.

In the Armenian fauna described by Abich from the vicinity of Djoulfa, members
of this group seem to occur in considerable abundance, and Abich recognizes no less
than twelve types, which he describes as varieties of Streptorhynchus crenistria or
of Streptorhynchus peregrinum, a new species. Streptorhynchus is here employed in
a general sense, and some of these types are now known to belong to other genera.
Waagen refers three of them (Streptorhynchus cremistria var. eusarkon, Streptorhyn-
chus crenistria var. incurvum, and Streptorhynchus peregrinum) to his genus Derbya,
supposing them to be representatives of the camerate division thereof,* but Schell-
wien has shown that in Streptorhynchus crenistria var. eusarkon the two dental plates .
do not unite with the median septum, but remain parallel and distinet, as in Meekella.
He refers this species, therefore, to his genus Orthothetina, although Abich represents
it as having a plicated shell. Arthaber later redescribed this Armenian fauna, recog-
nizing in his work three species of Orthothetes (Orthotheting), O. armeniacus n. sp.,
0. eusarkos Abich, and 0. peregrinus Abich, in the synonymy of which most of Abich’s
names appear. Orthothetina seems to have reached a special degree of development
in this Armenian fauna, for elsewhere it is as a rule rather rare. The single Guadalu-
pian specimen which can be referred to this genus unfortunately does not permit
comparisons with the Armenian forms. While rich in Orthothetinas, the Armenian
fauna contrasts with the Guadalupian in lacking, so far as known, the more varied
strophomenoid différentiation. In association with Arthaber, Frech studied the
lower faunas of the Paleozoic section, among which he cites Orthothetes crenistria and
0. cremistria var. kelliv from the earlicr Carboniferous deposits at Arpatschai, but
this fauna does not concern us.

I am unfortunate in being unable to consult that portion of Gemmellaro’s work
in which he treats of the strophomenoids of the Fusulina limestone of Palermo, for

¢ Waagen, W., Salt Range fossils: Mem. Geol. Survey India, Pal. Indica, ser. 13, vol. 1, 1887, p. 592.
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one might expect from the resemblance shown by other groups that compansons of
this one would prove of considerable interest.

Schellwien recognizes three species of strophomenoids in his paper on the fauna
of the Carnic Fusulm‘t limestone. They are identified as Orthothetes semiplanus,
Derbya waageni, and Derbya expansa. To the first the Guadalupian appears to con-
tain no analogous species, but the two Derbyas resemble the Guadalupian represen-
tatives of the genus. Gortani cites from the same region Orthothetes crenistria, O.
crenistria var. senilis, Orthothetes expansus?, Streptorhynchus semiplanus, Derbya
grandis, Derbya altistriata, and Meekella vinassai. His figures of the last-nameéd
species, which indicate that the original specimens were poor, do not represent the
surface as plicated, and consequently the species would appear to belong to Ortho-
thetina, rather than Meekella. The Derbyas appear to be of the ordinary type and
not materially different from the Guadalupian Derbyas. I judge that Streptorhyn-
chus semzplanus which Schellwien first described as .an Orthothetes (in Waagen’s
sense), is really not a Streptorhynchus, strictly speaking; but a Schuchertella and con-
- sequently a member of a group not found in the Guadalupian. Non-Guadalupian
also are probably the species of Orthothetes, for I believe Gortani is using.this term as
Schellwien interprets it, for species having two short diverging dental plates but no
septum.

In his paper on the fauna of the Trogkofelschichten Schellwien finds strophome-
noid species belonging to the genera Sireptorhynchus, Meekella, and Geyerella. 1t is
surprising to note the absence of both groups of Waagen’s genus Derbya in this fauna,
for these shells are usually abundant. Schellwien cites but two species of Strep-
torhynchus—S. pelargonatum and S. cf. operculatum. Both belong to the unpli-
cated type of the genus, and are not very unlike the Guadalupian forms, though I
have not recognized among the latter representatives of the group of §. capuloides,
to which 8. operculatum belongs. Of the genus Meekella the Trogkofelschichten
contain five species, agreeing in this respect with the Delaware Mountain formation
of the Guadalupian, but contrasting with the Indian Salt Range fauna and the Guada-
lupian Capitan. 'The Meekellasaresaid to constitute animportant element in the fauna
of the Trogkofelschichten, and they form a rather well-marked group, to which those
of the Guadalupian are not closely allied. Schellwien’s species in general a