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INTRODUCTION

When I assumed the duties of Curator of the Department
of Paleontology in 1919, I found in the Department two large
collections of fossil mollusks from Coyote Mountain, Imperial
County, California. These had been borrowed for study and
report by former Curator, Roy E. Dickerson, and he had done
a very considerable amount of work in the identification of
the species. . Up to the time of his departure, he was unable
to complete the work to his satisfaction, and in 1920, he
turned the matter over to me either to finish or return the col-
lections to their owners. After due consideration, the advice
of Dr. J. P. Smith and Dr. B. L. Clark was taken and the
work of identification was completed as nearly as possible and
the collections were returned.

Publication has been withheld until this time because it was
found that the fauna needed for critical comparison was to be
had only in the Gulf of California. Until the Academy sent
its expedition there in 1921, no collection of consequence was
available in any western museum for consultation. That year,
through the untiring industry of Dr. Fred Baker, a very large
number of the known species of that province was brought
back. Also through his efforts the larger forms have been
identified and it has been possible to compare the Coyote
Mountain fossils with them.

This procedure has prevented a very considerable number
of inaccuracies which would have been inevitable had the re-
port been published in 1921. The most fertile source of error
would have been due to making comparison of this relatively
poorly preserved material with living and fossil species from
east American and West Indian points. Unquestionably, the
Coyote Mountain fauna is closely related to that of the
Atlantic, but so is the fauna of the Gulf of California. In no
great number of cases does this similarity amount to exact
identity of species. Without a good Gulf of California collec-
tion for comparison, grave errors would have been un-
avoidable.

The tropical fauna of the Gulf of California is so vastly
different from any known from the California coast that with
only the latter and eastern collections available, the natural
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conclusion students would reach would be to associate the
Coyote Mountain forms with those of the Atlantic of similar
tropical facies.

Even with the Gulf of California collection for comparison,
this report could hardly have been completed without the
hearty cooperation of many paleontologists. Particularly must
appreciation be acknowledged to Dr. Fred Baker; Dr. J. P.
Smith; Dr. B. L. Clark; Dr. Roy E. Dickerson; Mrs. Kate
Stephens; Mr. Chas. H. Sternberg; Dr. W. H. Dall; and Mr.
W. C. Mansfield.

LocATION

Coyote Mountain, sometimes called Carrizo Mountain, is
located in the western part of the Colorado Desert, Imperial
County, California. It is close to the great granite range
which extends from Mount San Jacinto on the north to Mount
San Pedro Martir in Lower California.

The base of the mountain is about three miles north of
Coyote Wells, a watering station on the highway from San
Diego to El Centro and Yuma. The United States-Mexican
boundary is about four miles south of Coyote Wells.

The crest of the mountain is a ridge about five miles long
extending almost east and west. The surrounding country is
excessively barren desert and most of the usual erosion-
" features conunon to such surroundings are found. Thus there
are broad gravel washes, steep box cafions and many perpen-
dicular escarpments.

North of Coyote Mountain about ten miles there is another
and larger mountain mass, likewise an intrusion through Ter-
tiary sediments, now known as Fish Creek Mountain. Be-
tween it and Coyote Mountain is the flood plain of Carrizo
Creek. This is a very ancient waterway; in the granitic moun-
tains which it traverses it has cut a great gorge, celebrated for
its scenic features.

Coyote Mountain is now easily reached since it is only three
miles from a paved highway. Light automobiles are usually
driven almost any place on the desert floor and by following
the wider washes it is possible to drive into several of the
main cafions. Alverson Caiion can thus be reached.
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Previous Work

The original discovery of the Coyote Mountain uplift was
made by W. P. Blake, geologist with the Pacific Railroad Sur-
vey. The party with which he traveled camped on Carrizo
Creek where this stream flows out of its cafion and is lost in
the sands of the Colorado Desert. Here some fossils were
found and collected.® These were subsequently described by
Conrad? as Ostrea heermanni, Anomia subcostata and Pecten
deserti, all new species and Ostrea vespertina, previously de-
scribed from San Diego.® With only these four species,
Conrad thought the age of the deposit from which they came
was probably Miocene.

I do not find any other publication based upon original in-
vestigations until the report of Charles R. Orcutt was issued
in 1890. (See bibliography for references.) He traveled
extensively in the Colorado Desert at an early date, and, it
appears, made large collections of fossils from the marine sedi-
ments in the Coyote Mountain district. He mentioned par-
ticularly corals and oysters. Much of his data was reprinted
in 1901.

H. W. Fairbanks next collected in the region about 1892
and some of the corals he secured were sent to Dr. T. W.
Vaughan who described them in 1900. There were two species
and one subspecies of these.

Dr. Stephen Bowers made another collection of corals in
1901 and published a short paper on his observations. This
collection was likewise studied by Dr. Vaughan, who pub-
lished some notes on it in Science in 1904.

This latter collection was so interesting that Dr. Vaughan
arranged to have Dr. Bowers and Mr. W. C. Mendenhall visit
the locality and a very much more extensive collection was
made. A brief list of some of the Mollusca contained in the
collection was published in 1906 by Dr. Ralph Arnold. He
also included a preliminary list of the corals and described
two new species of Pecten from the locality. As a result of

1 See Blake, Pac. R. R. Repts.,, Vol. 5, 1857, pp. 120-123. |

2 Op. cit., pp. 325-326, pl. 5. The original descriptions (without illustrations) ap.
peared in an octavo 3%)6" ix_to the preliminary report of the geologist of the survey,
published in 1855 as House Executive document 129, 33rd Cong. 1st Sess.; citations
are usually made to the final quarto report in Vol, 5. . i

8 It so happens that descriptions of the two first mentioned appeared in February,
1855, without illustrations in Proceedings of the Academy of Natural Science of
Philadelphia, p. 257.
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Mr. Mendenhall’s visit, he published in 1910 the most exten-
sive account we have of the geology of the district.

One of the sea urchins collected in 1904 was appropriately
described the same year by Charles E. Weaver as Clypeaster
bowersi.

Dr. John C. Merriam of the University of California recog-
nized the importance of this locality from a paleontological
standpoint and had two large collections made there about
1911-1913. One of these was by Messrs. Kew and Buwalda;
the other by Kew and English. As a result of these visits, the
most extensive collections thus far taken were assembled.

In 1914 Dr. Kew published a paper on the echinoids of the
region in which several new species were described. He also
included a geologic sketch map and cross section of Coyote
Mountain. He also published a list of the Mollusca which
had been identified. Only ten of the names were given un-
qualifiedly and none of these were gastropods; all except four
had been described from these deposits.

This paper was followed in 1916 by one by J. O. Nomland
on Cretaceous and Tertiary corals of California and Oregon
in which one species from Coyote Mountain was described.

In 1917 Dr. T. Wayland Vaughan published an extensive
account of the corals collected in 1904 by Messrs. Mendenhall
and Bowers. He made extensive comparisons with other
faunas and gave a fairly complete resume of all previous work
in the region. (It should be noted that the explanations be-
neath the two figures on Plate 93, Prof. Ppr. 98, No. 5, U. S.
Geol. Sur. are reversed.)

Dr. R. E. Dickerson read a short paper before a meeting of
the Geological Society of America in 1918 (published only in
abstract form) in which previous views on relationships of
the Coyote Mountain deposits are given. This was followed
in the manuscript by a list of the Mollusca he had identified
from the collections.

Many collections have been made in the region from time
to time, the most important of which I have knowledge being
the following :

1. The Blake collection which Conrad studied.

2. The Orcutt collections of 1888 and 1890, studied and
reported upon by him.
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3. The Fairbanks collection which went to the University
of California and the corals of which were studied by
Vaughan. .

4. The Bowers collection of 1901, the corals of which were
sent to Vaughan while the mollusks eventually came to the
California Academy of Sciences.

5. The Mendenhall and Bowers collection of 1904 which
went to the U. S. Geological Survey and the corals of which
were studied by Vaughan.

6. The Kew and English collection of 1912 which went to
the University of California.

7. The Kew and Buwalda collection of 1913 which went to
the University of California. The echinoids of the last two
collections were studied by Kew.

8. The Stephens and Sternberg collection of 1920 which
went to the San Diego Society of Natural History.

9. The California Academy of Sciences collection of 1921
made by the writer.

10. Stanford University collection made at various times
and by various collectors.

11. A private collection made at various times by Sternberg
and distributed to several institutions.

GEOLOGY OF THE DISTRICT

During my visits to Coyote Mountain, I examined many of
the cafions minutely, but my purpose was chiefly to search for
fossils. Therefore, I am not in a position to add much to the
two excellent accounts of structural conditions which have
been published.* The most important parts of these papers
were quoted by Vaughan (U. S. Geol. Surv. Prof. Ppr. 98, pt.
5, 1917, pp. 355-360). In general, these observers agreed
that Coyote Mountain was an island of granitic and metamor-
phic rocks, of possibly Carboniferous age at the time of de-
position of the Tertiary sediments. This deposition was
accompanied in its early stages by some volcanism of minor
character. One of the most evident features as the mountain
is approached, is the manner in which all strata dip away from

¢ Mendenhall, Journ. Geol. Vol. 18, 1910, pp. 336-355. Kew, Univ. Calif. Publ.
Geol. Vol. 8, 1914, pp. 39-60.
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the center in every direction. Erosion has cut away many of
the soft clay layers and left hard sandstone or oyster reefs pro-
jecting as isolated hills in “bad land” areas. Many of the
reefs are composed almost entirely of organic calcite, chiefly
oysters, firmly consolidated and in one place at least partially
turned to marble. In other places, there are large areas com-
pletely covered with oyster shells, anomias, pectens and barna-
cles. These are weathered out free, and except for an etching
from the wind-blown desert sand, are in a perfect state of
preservation.

Much of the core of the mountain is composed of marble
and quarrying operations on a prospective scale have been
carried on at many places. Unquestionably some of it is very
beautiful rock.

The best fossil-collecting locality is on the south side of the
mountain, a little west of the center in a wash called Alverson
Cafion. Fossils occur there in many kinds of sediments, but
the preservation is notoriously bad. Many of them can only
be had as casts, while most of the others are so badly crystal-
lized that the finer details of sculpture are obscured. The
richest layers are sandstone, firmly cemented with calcite.
Extraction of fossils from this material was found to be ex-
ceedingly difficult except in a few favorably weathered
surfaces.

AGE oF THE DEPOSITS

Various age determinations have been made of the Tertiary
sediments on the flanks of Coyote Mountain usually referred
to as “Carrizo Creek” which cuts through a portion of them.
Conrad, with four species of Mollusca, thought the age was
Miocene.

Orcutt in 1890 supposed it to be Cretaceous, basing the
decision upon the oysters and corals.

Vaughan in 1900 with two species and a subspecies of coral
gave the age as “doubtfully Cretaceous.”

Arnold in 1906 called it Miocene and correlated with the
Etchegoin of central California which he also called Miocene,
but which has been determined to be lower Pliocene.
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Vaughan in 1910 gave the age as lower Miocene as de-
termined by Messrs. Dall and Arnold.

Kew in 1914 stated that “The echinoderm fauna seems to
indicate a comparatively late age, as several of the forms are
very closely related to species living in the Gulf of California
at the present time.” In 1920 he referred all of them to the
Pliocene.

In 1916 Nomland referred the coralliferous beds to the
Pliocene.

Vaughan in 1917 stated that “The fauna of Carrizo Creek
is related to Pliocene and Post-Pliocene faunas of Florida and
the West Indies and can scarcely be older than lower
Pliocene.”

Dickerson followed in 1918 with a Miocene age determina-
tion correlating the sediments with the Gatun formation of
Panama.

It is quite evident that considerable diversity of opinion as
to the age has existed. A critical study of the Mollusca con-
tained in the various collections I have examined, leads me to
agree that the age cannot be greater than lower Pliocene and
I am much inclined to the belief that the greater portion is
middle and upper Pliocene.

There appears to be good reason to suspect that more than
one Pliocene formation is represented on the flanks of Coyote
Mountain. Very little reason exists for the placing of the
coral reef, the lowermost exposed fossiliferous stratum, with
the great oyster reefs of the upper part.

NAMES OF FORMATIONS

For a long time the deposits about Coyote Mountain have
been called “Carrizo Creek” beds, or “Carrizo” formation;
the latter was proposed definitely in 1914 by Kew,” but
Vaughan® has shown that these names are inapplicable because
of prior use elsewhere. This is to be regretted, but it seems
that current usage demands a different name. Since we are
unable as yet to correlate definitely any of the fossil bearing
strata with any named formation elsewhere, I would propose
that it be known as the “Imperial Formation” in the future.

“Umv Calif. Publ. Geol. Vol.
¢U. S. Geol. Surv. Prof. Ppr. 98 1917, p. 367.
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‘The type locality should be taken as the coral reef exposed in
Alverson Cailon on the south side of the mountain.

This coral reef has a distinctive fauna. It is succeeded by
about 200 feet of very fossiliferous calcarcous sandstones for
which I would propose the name “Latrania Sands.” It is this
formation which contains the large general asscmblage of
marine Mollusca, a representation which indicates the presence
of pure ocean water.

Above the Latrania Sands there are enormous deposits of
clay, the peculiar properties of which may make it of com-
mercial value at some future time. In order that these may
have a name for reference I would propose that they be
called the “Coyote Mountain Clays.” They are extensively
developed over wide areas but the type locality has been select-
ed in the foothills bordering the southeast slope of Coyote
Mountain.

Above these clays, and interbedded with them near the top
to some extent, are extensive deposits of oyster shells for
which the name *‘Yuha Reefs” has been selected.  The type
locality has been chosen as a prominent hill made up of the
material, thoroughly cemented and partially metamorphosed,
located on the east end of the Coyote Mountain uplift. A gap
between the hill and the mountain affords a good trail from
Coyote Wells on the San Diego-El Centro Highway to the
north side of the mountamn. "The same reefs are found on
Yuha Buttes, Superstition Mountain, Signal Mountain, and
especially near where Carrizo Creek flows out of the mountains
to the westward.

The Yuha Reefs are followed by an enormous thickness of
silt deposited in the freshwaters of the ancient Lake Coaluila,
an appropriate name for which is the “Coahuila Silt.” It is
exposed where the San Diego-El Centro Highway crosses
New River about a mile west of El Centro. The total thick-
ness of these silts is not known but they contain freshwater
fossils to the base of the exposure indicated.

Thus, according to the above nomenclature, Conrad’s fossil
mollusks came from tlhie Yuha Reefs. Kew's echinoderms
are from the Latrania Sands: and Vaughan's corals from the

Imperial Formation. It is believed that further work will
March 23, 1926
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necessitate further subdivision rather than a consolidation of
the above formations.

In this connection it is proper to add that Coyote Moun-
tain has been called “Carrizo Mountain” in some reports. Also
Fish Creek Mountain, the next one to the north of Carrizo
Creek, has been called “Black Mountain,” “Barrett Moun-
tain,”” and “Fish Mountain.”

O1L POSSIBILITIES

At various times attempts have been made around the
flanks of Coyvote Mountain to obtain oil, but I think in every
case, without adequate preliminary geological investigation.
If this had been made, I can see no reason for the drilling of
more than one well in that vicinity. This statement is based
upon the following facts:

I. No adequate source of petroleum exists. While some
exposed strata are very fossiliferous, all except the oyster reefs
are far from being sufhciently so to be considered as a source
of petroleum in commercial quantities. The oyster reefs have
no adequate cover. The great deposits of shales and clay
shales are barren of organisms. The basal marbles cannot be
considered at all in this connection.

2. The structure about Coyote Mountain is monoclinal; all
strata dip away from the mountain. There is no known place
for oil to accumulate. There is only one possible exception to
this statement within a radius of five miles of the mountain,
to my knowledge. Yuha Buttes, five miles to the soutlieast,
is evidently an antichnal, dome-shaped fold. But it was tested
to a depth of over 1100 feet many years ago without evidence
of oil.

INDETERMINATE SPECIES
INDET INATE SPECIES

The various collections studied have contained a consider-
able number of species so poorly preserved that positive specific
identification cannot be made. \While it is true that leaving
them out of the present list will give the impression that the
complete fauna is smaller than it actually is, no useful purpose
would appear to be served by including a lot of generic names.
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The fauna of the Pliocene beds of Coyote Mountain is a
large one, and if it could be seen in its entirety, it would ap-
proximate, probably, the present one of the Gulf of California
in size ; but induration has proceeded to such a degree that only
a small portion can be obtained unless some new localities with
better preservation are discovered. Mere names of genera,
derived from fragments, do not give a satisfactory picture of
a fauna, but they are sometimes included in lists as padding.
Space is now too valuable to warrant such procedure unless
some other purpose can be served.

Therefore, only those species have been included in the fol-
lowing pages which could be identified with reasonable assur-
ance of their correctness. No doubt inexperience has thus
caused the omission of some species which might have been
included had the author been more familiar with related
faunas. This loss, however, is believed to be more than offset
by the inaccuracies which would have resulted from attempts
to place the fragments in question.

COLLECTING STATIONS

The three largest collections studied have been appropriately
numbered in the respective museums, and the following list is
a transcript of the various localities from which each lot was
obtained. Although collecting stations have been duplicated
by the several collectors, the numbers have heen kept separate,
consistently, in the body of the paper, the institution to which
each pertains being appropriately indicated by initial letters.

STATIONS OF THE UNIVERSITY OF CALIFORNIA

735. Near the center of the Yuha Buttes, Imperial County, California,
and at the top of the anticline there; south of the main road
from El Centro to San Diego; about four miles north of the
Mexican boundary; W. S. W. Kew and W. E. English, colls.

736. About 200 yards south of the axis of the anticline in Yuha Buttes,
Imperial County, California; W. S, W. Kew and W. E. English,
colls.

737. South side of Coyote Mountain, Imperial County, California, in a
wash heading northwest from the road near the base of the
formation; W. S. W. Kew and W. E. English, colls. (Alverson
Cafion.)
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739.

740.

2062.

2065.
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From two small washes on the west side of the cut made by the
stream in which No. 737 is located, at the base of Coyote Moun-
tain, Imperial County, California, west of the road from Coyote
Wells to Carrizo Spring via Coyote Mountain; W. S. W. Kew,
W. E. English and J. P. Buwalda, colls. (This locality is in a
branch of Alverson Cafion, Original Nos. 4 and 55.)

At the head of the south branch of Alverson Cafion, Coyote Moun-
tain, near the divide leading to Carrizo Creek, Imperial County,
California; W. S. W. Kew and W. E. English, colls.

Alverson Caiion, Coyote Mountain, Imperial County, California,
near the contact of lavas [?] and sandstones; W. S. W. Kew
and W. E. English, colls.

In wash halfway between Coyote Mountain and Carrizo Spring,
Imperial County, California; Upper beds of formation; W. S. W,
Kew and J. P. Buwalda, colls.; April, 1913.

In Garnet Cafion, north side of Coyote Mountain, Imperial County,
California; about halfway to head of cafion and from basal beds
lying on the complex; W. S. W, Kew and J. P. Buwalda, colls.;
May, 1913.

At the head of Garnet Cafion, north side of Coyote Mountain, Im-
perial County, California; basal beds; W. S. W. Kew and J. P.
Buwalda, colls.; May, 1913.

Near the head of Garnet Cafion, Imperial County, California; hard
shales containing gypsum; W. S. W. Kew and J. P. Buwalda,
colls.; May, 1913.

Localities 735, 736, and 2062 are from the “Yuha Reefs”;
the remainder are from the “Latrania Sands’ as defined above.

3919.

3921.

3922,

3923.

6836.
6847.

STATIONS OF THE U. S. GEOLOGICAL SURVEY

East end of Coyote Mountain, Imperial County, California; Stephen
Bowers, coll.; 1904 (Original No. 165).

“Barrett’s Oil Well” about 20 miles north of the Mexican boundary,
Imperial County, California; Stephen Bowers, coll. 1904 (Ori-
ginal No. 168). {This locality is near Carrizo Creck wash and
on a direct line between Coyote Mountain and Fish Creek Moun-
tain; See map of Mendenhall, reprinted by Vaughan.]

At the head of Garnet Cailon on the north side of Coyote Mountain,
Imperial County, California; Stephen Bowers, coll.; 1904 (Ori-
ginal No. 166).

Alverson Cafion, on the south side of Coyote Mountain, Imperial
County, California; Stephen Bowers and W. C. Mendenhall,
colls.; 1904 (Original No. 164).

Carrizo Creck, Colerado Desert, California, January, 1890.

Ravine about one mile south of Alverson Caiion, Coyote Mountain,
Imperial County, California; Stephen Bowers and W. C. Men-
denhall, colls.: January 20, 1904 (Original No. 163).
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[In addition to the above material, the U. S. National Mu
seum probably contains some of the original specimens col-
lected by the members of the Pacific Railroad Survey and
studied by Conrad. There is also a collection of corals from
Fish Creek Mountain, which has a direct bearing upon the
present collections. It is No. 7616 (Original No. 167). (See
Vaughan, U. S. Geological Survey Prof. Ppr. 98, 1916, p.
350.) Localities 3919, 3921, 6836 and 6847 are supposed to
have come from the “Yuha Reefs’; localities 3922 and 3923
contain material from both the “Latrania Sands” and “Im-
perial Formation” as defined above.]

StaTIONS OF THE CALIFORNTIA ACADEMY OF SCIENCES

680. Alverson Cafion, Coyote Mountain, Imperial County, California;
from coarse sandy limestone above coral reef.

631, Alverson Cafion, Coyote Mountain, Imperial County, California;
from the coral reef which crosses the cafion toward its source.

682. From the first narrow, box cafion east of Alverson Cafion, Coyote
Mountain, Imperial County, California.

6383. From the second cafion east of Alverson Cafion, Coyote Mountain,
Imperial County, California.

684. North side of Coyote Mountain, Imperial County, California; from
cafion one-half mile north of road to marble quarry but west of
red hills on north side of road.

685. Northeast corner of Coyote Mountain, Imperial County, California;
from a bank 100 yards south of road to marble quarry; in the
flat between red hills on the north and Coyote Mountain on the
south.

686. One mile northwest of James Well, east of Coyote Mountain, Im-
perial County, California; from a high projection of a solid shell
reef; the reef dips east about 30°.

637. From a clay shale layer which underlies the shell reef hill (No.
686), Coyote Mountain, Imperial County, California.

688. From a wash two iniles west of James Well and one mile south of
base of Coyote Mountain, Imperial County, California.

689. Opyster reef near same place as No. 683.

690. From first knoll northwest of the shell reef hill (No. 686), Coyote
Mountain, Imperial County, California.

691. Uppermost layers one mile northwest of James Well and east of
base of Coyote Mountain, Imperial County, California.

692. Oyster bed one-half mile northeast of James Well and two miles
northeast of base of Coyote Mountain, Imperial County,
California.

693. Yuha Buttes, Imperial County, California.
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701. A miscellaneous collection of fossils received without definite lo-
cality data, other than Coyote Mountain, Imperial County, Cali-
fornia, from California State Mining Bureau, collected by Dr.
Stephen Bowers.

[All of the above Academy collections except No. 701 were
made by the writer in January, 1921. Localities 680, 682-685
are from the “Latrania Sands”; locality 681 is from the Im-
perial Formation; localities 686-693 are from the ‘“Yuha
Reefs” as defined above.]

BIBLIOGRAPHY

The following list of titles is not intended to be complete
for the whole of the desert region of southeastern California.
Only those references are given which pertain to the geology
of the vicinity of Coyote Mountain, and which have been used
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other phases of the interesting region, particularly Imperial
Valley and the Salton Sea, has been intentionally omitted be-
cause they have no direct bearing on the paleontology of the
district here treated. One exception is made in the case of a
detailed account of desert trails and watering places, a publica-
tion of incalculable value to any one who may make explora-
tions of any kind in the region.
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44 the Carrizo Creek formation is correlated with the Etchegoin of
San Joaquin Valley upon the presence of Pecten deserti Conrad.

BLAXE, WM. P.—Pacific Railroad Survey Reports, Vol. 5, 1857, pp. 108,
120-123. On the pages cited is given an account of the occurrence
of the fossils at the mouth of Carrizo Creek.

Bowers, STEPHEN—Reconnaissance of the Colorado Desert Mining District.
California State Mining Bureau, separate publication, 1901, 19 pp.

Brown, J. S.—Routes to Desert Watering Places in the Salton Sea Re-
gion, California. U. S. Geol. Survey Water Supply Paper No.
490-a, 1920. The same, much enlarged and with a great deal of
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Sea Region of California.” U. S. Geol. Surv. Water Supply Paper
No. 497, 1923, pp. 1-292; maps.
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scrived from a locality near where Carrizo Creek flows out of the
mountains on the west to the valley floor. A footnote on the title
page states that the descriptions were originally published in 1855 in
the appendix to the Preliminary Report on Geology by Wm. P.
Blake. See House Executive Document, No. 129, 33rd Cong. lst
Sess. 1855.

DickersoN, R. E.—Mollusca of the Carrizo Creek Beds and their Carri-
bean Affinities. (Abstract), Geol. Soc. Am. Bull. 29, 1918, p. 148.

Famrsanks, H. W.—Eleventh Ann. Rept. Calif. State Mineralogist, 1893,
pp. 88, 90.

Kew, Wnm. S. W.—Tertiary Echinoids of the Carrizo Creek Region in the
Colorado Desert. Univ. Calif. Publ. Bull. Dept. Geol. Vol. 8, 1914,
pp. 39-60.

...... ceveveun....Cretaceous and Cenozoic Echinoidea of the Pacific
Coast of North America. Univ. Calif. Publ. Geol. Vol. 12, No. 2,
1920. The Coyote Mountain echinoderms are redescribed in this
paper.

MEexnpENHALL, W. C.—Notes on the Geology of Carrizo Mountain, San
Diego County, California. Journal of Geology, Vol. 18, 1910, pp.
336-355.

MEerriLy, J. H.—Geology and Mineral Resources of San Diego and
Imperial counties (California). Advance Report Calif. State Min-
eralogist, Dec. 1914, pp. 1-113. The same was reprinted in 1916 as
a part of the 14th Ann. Rept. Calif. St. Min. for 1913-1914 pp. 633-
743. Much information on the geology of Imperial County is con-
tained in this report. On p. 105 is reproduced a photograph showing
borings of marine mollusks in marble on the slopes of Coyote
Mountain. At the end of the paper, 20 refcrences to places in the
State Mining Bureau’s publications are cited which deal with the
geology or mineral resources of Imperial County; most of these
treat of mining operations.

Nomranp, J. O.—Corals from the Cretaceous and Tertiary of California
and Oregon. Univ. of Calif. Publ. Bull. Dept. Geol. Vol. 9, 1916,
pp. 59-76.

Orcurt, CHARLES R.—Geology of the Colorado Desert. 10th Ann. Rep.
Cal. State Min. for 1890, pp. 899-919. A bibliography and long ac-
count of the fossils are given.

......... eevo.v...—The Colorado Desert. West Am. Scicntist, Vol. 12,
No. 102, 1901.

Vaveuaxn, T. W.—A Californian Tertiary Coral Reef and its bearing on
American Recent Coral Faunas. Science N. S. Vol. 19, 1904, p. 503.

................. —The Eoccne and Lower Oligocene Coral Faunas of the
United States. U. S. Geol. Surv. Monog. No. 39, 1900. On pp. 142
and 151, pls. 15, 17, three Imperial County corals are described. -
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Vavcuran, T. W.—In Armold, Tertiary and Quaternary Pectens of Cali-
fornia. U. S. Geol. Surv. Prof. Ppr. 47, 1906. On p. 22, is given a
list of Coyote Mountain fossil corals; some new names without
descriptions appear.

.................. —The Reef-coral Fauna of Carrizo Creek, Imperial
County, California, and its Significance. U. S. Geol. Surv. Prof.
Ppr. 98, pt. 5, 1917, pp. 355-386, pls. 94-102. This important paper
gives a complete resume of the geology of the district up to the
date of publication.

WEeaver, C. E—New Echinoids from the Tertiary of California. Univ.
Calif. Publ. Geol. Vol. 5, 1908, pp. 271-274.

GASTROPODA
1. Architectonica quadriceps Hinds

Plate 20, figures S, 6

Specimens exanined

Locality Collection Number
55 U.C. 5
738 U.C. 3
681 C.A.S. 1
6847 U.S.G.S. 1

The best preserved one of the above (Loc. 738, U.C.) has
been figured. All have been crystallized and this has tended to
obscure the fine sculpture. In size, shape, and sculpture the
fossils agree very well with the figure of quadriceps given by
Tryon,” but the spiral cords are not broken into beads as in the
Gulf of California species commonly called granulata S.
quadriceps was described from Panama.?

2. Bullaria striata Bruguiére
Plate 20, figure 9

Bulla striata Bruc. Piisery, Man. Conch. Vol. 15, 1893, p. 332, pl. 37, figs.
42-46.

Bullaria striata attenuate DaLrL, Trans. Wagner Free Inst. Sci. Vol. 3, pt.
2, 1892, p. 219, pl. 13, fig. 10a.

7 Tayvon, Man, Conch. Vol. 9, 1887, p. 10, pl. 4, figs. 39, 40.
* Hixps, Proc. Zool. Soc. London, 1844, p. 23.


























































































































































































