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INTRODUCTION

This paper is a report on the available collections of fossils
from the Miocene beds of Lower California, of which no ex-
tensive list has heretofore been published, and the fauna herein
described extends our knowledge of the Miocene of western
North America southward.

The greater part of the material upon which the report is
based was collected by geologists of the Marland Oil Company
chiefly in the regions of La Purisima and San Ignacio Lower
California. Most of the material was deposited at Leland
Stanford Junior University by Mr. Carl H. Beal, Chief Geolo-
gist of the company, through whose courtesy and that of Dr.
J. P. Smith of the University, it has been available for the
present study. A few specimens in the University collection
were obtained by Mr. E. Call Brown in Lower California,
and these have also been available for study. Pertinent col-
lections of the California Academy of Sciences have also been
considered.

A few species have heretofore been described or listed from
the Miocene of Lower California. Gabb' referred to Osirea
titan Conrad in 1868 and 1869*. A few species have been
listed by Dickerson®, Arnold and Clark*, Darton®, and Heim®.
Kew™ described one species thought to be of Miocene age from
Lower California. Hertlein® in 1925 described or listed the
pectens in the collections made by the geologists of the Mar-
land Oil Company. The geologic occurrence of the Miocene
beds at various places in Lower California has been dis-
cussed by Wittich®, Hemm', geologists of the Marland Oil
Company'*, and Jordan and Hertlein®.

1 Browne, J. Ross, Mineral Resources of the Pacific Coast west of the Rocky Moun-
tains 1868, pp. 632-633; see also Petermann’s Geograph. Mittheilungen, Bd. 14, 1868,
pp. 273-276.

2 Resources of the Pacific Slope, 1869, pp. 114, 633.

8 Proc. Calif. Acad. Sci., 4th Ser., Vol. 7, No. 8, 1917, p. 202.

* Bull. Geol. Soc. Amer., Vol. 28, 1917, p. 223.

8 Jour. Geol., Vol. 29, No. 8, 1921, pp. 731-741.

8 Geol. Mag., Vol. 59, No. 702, 1922, p. 536.

7 Univ. Calif. Pub. Geol.,, Vol. 12, No. 2, 1920, p. 141.

® Proc. Calif. Acad. Sci., 4th Ser., Vol. 14, No. 1, 1925, pp. 1-35.

® Zeit. der Deutschen Geol. Gesellschaft. Monatsber. Nr. 12, 1911, pp. 575, 581, 583.

10 Zeit. fur Vulcanologie herausgegeben von Imm. Friedlander, Bd. 6, 1921, pl. 4;
Geol. Mag., Vol. 59, No. 702, 1922, pp. 536-541.

! Bol. del Petroleo, Vol. 18, No. 1, 1924, pp. 51, 52, map opp. p. 52.

2 Proc. Calif. Acad. Sci., 4th Ser., Vol. 15, No. 14, 1926, pp. 413, 414.



VoL. XVI] HERTLEIN & JORDAN~—~MIOCENE 607

In the present paper a general list of the Miocene fossils is
given, followed by each separate locality with its respective
faunal list. The relations of the present fauna to Miocene
faunas elsewhere are considered. Notes on certain species are
given and sixteen new species are described.

The writers wish to acknowledge the help received from Dr.
G. Dallas Hanna, Curator of Paleontology in the California
Academy of Sciences, for advise and assistance in various
ways during the preparation of the manuscript; Mr. Carl H.
Beal of the Marland Oil Company of California, for permis-
sion to publish upon collections made by geologists of that
company. They also wish to thank Dr. J. P. Smith of Leland
Stanford Junior University for permission to study these col-
lections and for helpful suggestions and criticism during the
study; Mrs. I. S. Oldroyd for permission to study specimens
in the Conchological Museum of Leland Stanford Junior Uni-
versity, and Dr. B. L. Clark for permission to examine type
specimens in the University of California. The greater part
of this material is now in the Paleontological collections of
the Leland Stanford Junior University; paratypes where
available and plastotypes are in the collections of the Cali-
fornia Academy of Sciences.

ListT oF MIOCENE SPECIES

Echinoidea

1. Scutella norrisi Pack, Loc. 66 (L.S.J.U.). Fragments Loc. 58
(L.S.J.U.).
2. Clypeaster aff. deserti Kew? Loc. 67 (L.S.J.U.).

Pelecypoda

Amiantis cf. communis Nomland, Loc. 66 (L.S.J.U.).

Arca sp., Loc. 58 (L.S.J.U.).

Cardium cf. quadrigenarium Conrad (cast.), Loc. 73 (L.S.J.U.).

Cardium sp., Loc. 58 (L.S.J.U.).

Chione richthofeni Hertlein & E. K. Jordan, new species, Loc. 66
(L.S.J.U.).

8. Chione aff. temblorensis Anderson, Loc. 60 (L.S.J.U.).

9. Chione sp., Loc. 72 (L.S.J.U.).

10. Codakia sp., Loc. 72 (L.S.J.U.).

11. Glycymeris sp., Loc. 58 (L.S.J.U.).

12. Glycymeris sp., Loc. 72 (L.S.J.U.).

SIRCIRCUREERES
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27.

SYW

Sl
32.

33.
34.

35.
36.

37.

38.

39.
40.

41.

42,
43.

. Turritella wittichi Hertlein & E. K. Jordan, new species, Loc. 59

. Glycymeris swartsi Hertlein & E. K. Jordan, new species, Loc. 60

(L.S.J.U.).

. Metis alta Conrad, Loc. 66 (L.S.]J.U.).

Mytilus cf. mathewsonii Gabb, Loc. 66 (L.S.J.U.).
Ostrea angermanni Hertlein & E. K. Jordan, new species, Loc. 59
(L.S.J.U.).

. Ostrea eldridgei Arnold, Loc. 147 (L.S.J.U.).

Ostrea freudenbergi Hertlein & E. K. Jordan, new species, Loc. 59
(L.S.J.U.).

Ostrea sp., Loc. 59 (L.S.]J.U.).

Ostrea sp., Locs. 57, 71 (L.S.J.U.).

. Pecten (Leptopecten) andersoni Arnold, Locs. 958, 960 (C.A.S.).
. Pecten (Lyropecten) crassicardo Conrad, Loc. 57 (L.S.]J.U.).
. Pecten (Plagioctenium) diminutivus Hertlein & E. K. Jordan, new

species, Loc. 60 (L.S.J.U.).

. Pecten (Lyropecten) pretiosus Hertlein, Loc. 57 (L.S.J.U.).
. Sanguinolaria toulai Hertlein & E. K. Jordan, new species, Loc. 66

(L.S.J.U.).
Saxidomus cf. vaquerosensis Arnold, Loc. 66 (L.S.J.U.).

Gastropoda

Calliostoma hannibali Hertlein & E. K. Jordan, new species, Loc. 66
(L.S.J.U.).

Calyptrea inornata Gabb, Loc. 66 (L.S.J.U.).

Calyptrea costellata Conrad, Loc. 57 (L.S.J.U.).

Crassispira starri Hertlein & E. K. Jordan, new species, Loc. 66
(L.S.J.U.).

Cymia heimi Hertlein & E. K. Jordan, new species, Loc. 66 (L.S.J.U.).

Cyprea amandusi Hertlein & E. K. Jordan, new species, Loc. 66
(L.S.J.U.).

Forreria sp., Loc. 60 (L.S.J.U.).

Macron hartmanni Hertlein & E. K. Jordan, new species, Loc. 66
(L.S.J.U.).

Polinices recluzianus (Deshayes), Loc. 66 (L.S.J.U.).

Rapana imperialis Hertlein & E. K. Jordan, new species, Loc. 57

(L.S.J.U.).

Terebra burckhardti Hertlein & E. K. Jordan, new species, Loc. 66
(L.S.JU.).

Thais wwittichi Hertlein & E. K. Jordan, new species, Loc. 66
(L.S.J.U.).

Turritella sp. Loc, 57 (L.S.J.U.).

Turritella sp., Loc. 60 (L.S.J.U.).

Turritclla bosei Hertlein & E. K. Jordan, new species, Loc. 66
(L.S.J.U.).

Turritella ocoyana Conrad, Loc. 60; 66 (1.S.J.U.).

Turritella cf. ocoyana Conrad, Loc. 59; 74 (L.S.J.U.).

(L.S.J.U.).
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Cirripedia

45. Balanus aff. B. t. californicus Pilsbry, Loc. 66 (L.S.J.U.).
46. Balanus sp, Loc. 68 (L.S.J.U.).
47. Balanus sp., Loc. 58 (L.S.J.U.).

Sharks Teeth

48. Aetobatus smithii Jordan & Beal, Loc. 945 (C.A.S.).

49. Carcharocles rectus Agassiz, Loc. 945 (C.A.S.).

50. Carcharinus antiquus Agassiz, Loc. 945 (C.A.S.).

51. Carcharodon sp., Loc. 945 (C.A.S.).

52. Hemipristis heteropleurus Agassiz, Locs. 958, 960 (C.A.S.).
53. Isurus hastalis Agassiz, Loc. 958 (C.A.S.).

LocavriTiES AND FAUNAL LISTS

Loc. 57 (L.S.J.U.). La Purisima cliffs, San Ramon
River, Lower California; E. Call Brown collector.

Ostrea sp.

Pecten (Lyropecten) crassicardo Conrad.

Pecten (Lyropecten) pretiosus Hertlein.

Calyptrea costellata Conrad.

Rapana imperialis Hertlein & E. K. Jordan, new species.
Turritella sp.

The fossils from this locality show excellent preservation.
They occur in the fine grained white sandstone of the Isi-
dro(?) formation which is lower Miocene in age.

Loc. 58 (L.S.J.U.). White beds at top of cliff 2 kilometers
above San Angel, Lower California. B. F. Hake and W. P.
L. Winham collectors.

Arca sp.

Cardium sp.

Glycymeris sp.

Scutella sp. (fragments).
Balanus sp.

The casts of the mollusks listed and the lithology indicate
lower Miocene age.

Loc. 59 (L.S.J.U.). Turritella bed above San Gregorio
Lagoon, 120 miles north of Magdalena Bay, Lower Cali-
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fornia, on the trail from Arroyo Mesquital to La Purisima,
Lower California. E. Call Brown collector.

Ostrea angermanni Hertlein & E. K. Jordan, new species.
Ostrea freudenbergi Hertlein & E. K. Jordan, new species.
Ostrea sp.

Ostrea sp.

Pecten (Lyropecten) pretiosus Hertlein,

Turritella ocoyana Conrad.

Turritella wittichi Hertlein & E. K. Jordan, new species.

This assemblage indicates Temblor, lower Miocene age. The
lithology is apparently the same as that of the Isidro
formation.

Loc. 60 (L.S.J.U.). West side of Elephant Mesa, Scam-
mon Lagoon Quadrangle, Lower California; lower Miocene;
B. F. Hake collector.

Chione aff. temblorensis Anderson.

Glycymeris swartsi Hertlein & E. K. Jordan, new species.

Pecten (Plagioctenium) diminutivus Hertlein & E. K. Jordan, new species.
Forreria sp.

Turritella sp.

Turritella ocoyana Conrad.

The matrix is a fine grained gray sandstone. Isidro(?)
formation. The mollusks indicate Temblor, lower Miocene
age.

Loc. 66 (L.S.J.U.). Arroyo San Ignacio, 8 kilometers
southwest of San Ignacio, Lower California; Isidro forma-
tion, lower Miocene; B. F. Hake collector.

Amiantis cf. communis Nomland.

Chione richthofeni Hertlein & E. K. Jordan, new species.
Metis alta Conrad.

Mytilus cf. mathewsonii Gabb.

Sanguinolaria toulai Hertlein & E. K. Jordan, new species.
Saxidomus cf. vaquerosensis Arnold.

Calliostomae hannibali Hertlein & E. K. Jordan, new species.
Calyptrea inornata Gabb.

Cymia heimi Hertlein & E. K. Jordan, new species.
Cyprea amandusi Hertlein & E. K. Jordan, new species.
Crassispira starri Hertlin & E. K. Jordan, new species.
Macron hartmanni Hertlein & E. K. Jordan, new species.
Polinices reclusianus (Deshayes).
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Terebra burckhardti Hertlein & E. K. Jordan, new species.
Thais wittichi Hertlein & E. K. Jordan, new species.
Turritella bisei Hertlein & E. K. Jordan, new species.
Turritella ocoyana Conrad.

Scutella norrisi Pack.

Balanus aff. B. t. californicus Pilsbry.

This fauna shows excellent preservation and occurs in a
light colored fine grained sandstone. Isidro formation. The
fauna is apparently of lower Miocene age, certainly as old as
the Temblor of California and possibly equivalent in part to
the upper Vaqueros of California. The general assemblage
indicates a lower Temblor age.

Loc. 67 (L.S.J.U.). Arroyo Lievre, between Ranchito San
Bartolo and where Camino Real from San Luis to La Paz
crosses. In beds above white shale. Probably Isidro forma-
tion. W. S. W. Kew collector.

Clypeaster aff. deserti Kew.

The species in the present collection seems most closely re-
lated to Kew’s species. The preservation of the echinoderm
as well as the lithological character of the matrix is typical of
the Isidro, lower Miocene.

Loc. 68 (L.S.J.U.) Miocene. San Juan, Lower California,
near San Ignacio. B. F. Hake collector.

Balanus sp.

Loc. 71 (L.S.J.U.). CIliff around San Ignacio, Lower
California; probably Isidro; B. F. Hake collector.

Ostrea sp.

Loc. 72 (L.S.J.U.). 24 kilometers southwest of San Ig-
nacio; just above San Angel, San Lorenzo Quadrange, Lower
California ; lowest Miocene beds(?) ; B. F. Hake and W. P. L.
Winham collectors, 1921.

Chione sp.
Codakia sp.
Glycymeris sp.
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Loc. 73 (L.S.J.U.). 3.1 kilometers southwest of Loc. 72
(L.S.J.U.); lowest Miocene beds, San Lorenzo Quadrangle,
Lower California. W, P. L. Winham collector, 1921.

Cardium cf. quadrigenarium Conrad. (Cast).

Loc. 74 (L.S.J.C.). 1 kilometer southwest of Loc. 72
(L.S.J.U.); 2 kilometers N. 80° west of San Angel, Lower
California ; lower Miocene ; W. P. L. Winham collector, 1921.

Turritella cf. ocoyana Conrad.

This species also occurs in the Temblor lower Miocene of
California where it is very common.

Loc. 101 (L.S.J.U.). Diatomite from the Rancho San
Gregorio; (lower Miocene of Marland Oil Company geolo-
gists) ; C. R. Swarts collector.

Loc. 147 (L.S.J.U.). Arroyo Mesquital, 18 miles north of
La Purisima, Lower California. Miocene. E. Call Brown
collector.

Ostrea eldridgei Arnold.

This species has previously been known only in the Temblor
and Vaqueros, lower Miocene formations of California.

Loc. 945 (C.A.S.). Turtle Bay, Lower California. Mio-
cene beds from one to two miles to southeast of bay. G.
Dallas Hanna and E. K. Jordan collectors, 1925.

Aetobatus smithit Jordan & Beal.
Carcharocles rectus Agassiz.
Carcharinus antiquus Agassiz.
Carcharodon sp.

These species also occur in the beds of Temblor age in
California.

Loc. 958 (C.A.S.). Miocene beds on east side of Turtle
Bay, Lower California, about one-half mile northeast of
prominent yellow mesa or monadnock. From thin bed just
above contact with older Eocene(?) conglomerates. E. K.
Jordan and G. D. Hanna collectors, 1925.
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Pecten (Leptopecten) andersont Arnold.
Hemipristis heteropleurus Agassiz.
Isurus hastalis Agassiz.

These are typical Temblor species of the California
Miocene.

Loc. 960 (C.A.S.). Miocene beds in large cafion one mile
north of north end of Turtle Bay, Lower California. From
base of section close to contact with Eocene(?) conglomer-
ates. G. D. Hanna and E. K. Jordan collectors, 1925.

Pecten (Leptopecten) andersoni Arnold.
Hemipristis heteropleurus Agassiz.

These beds are apparently equivalent to those at Loc. 958
(C.A.S)).

CORRELATION

Beds in the Cape Region of Lower California which were
thought to be of Miocene age were reported from northeast
of Santiago by Gabb'® in 1868 and 1869. These were assigned
to the Miocene because of the presence in them of a large
oyster, thought to be Ostrea titan Conrad. Fuchs' in 1886
and Saladin*® in 1892 referred to beds which they thought
might be Miocene or Pliocene in age near Boleo, Lower Cali-
fornia, but all the collections from there as well as the species
reported from that region' indicate an upper Pliocene'® age.

Aguilera’ in 1896 referred to beds of “Mioceno Superior
a Plioceno” age in the southern part of Lower California.
Whether this referred to beds of Miocene age or to beds now
known to be Pliocene cannot be determined.

Aguilera® in 1906 referred to beds of upper Miocene age
at Santa Rosalia and Boleo, Lower California; these, how-

13 Browne, J. Ross. Mineral Resources of the Pacific Coast west of the Rocky
Mountains 1868, pp. 632-633; Resources of the Pacific Slope, 1869, p. 114, 633.

1¢ Bull. Geol, Soc, France (3), T. 14, 1885 (1886), p. 82.

143 Bull. Soc. 'Ind. Min., 3rd Ser., Vol. 6, 1892, p. 10.

18 Arnold, R., U. S. Geol. Surv. Prof, Paper 47, 1906, p. 85.

18 G. D. Hanna and L. G. Hertlein, Proc. Calif. Acad. Sci., 4th Ser., Vol. 16, No.
6, 1927. =

17 Inst. Geol. Mex. Bol., Nos. 4-6, 1896 (1897), p. 227. A

36 Cong. Geol, International, Vol, 10 (pt. 1), 1906, p. 244,
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ever, are now known to be Pliocene in age. Wittich'® in
1909 and 1911 writing on the Geology of the Cape Region
described Miocene beds which he thought lay upon granite and
were overlain conformably by Pliocene sediments. These
lower beds he thought might be Pliocene in age but stated that
they had been considered to be of Miocene age by American
geologists. Heim® in 1915 described beds of Miocene age in
the southern part of Lower California in La Purisima valley.
The diatomaceous beds in the Miocene series were referred to
the Monterey shale and were reported to be of the same litho-
logic character as the Monterey shale of California. Dicker-
son®* in 1917 listed Miocene species from Lower California
which were later referred to by Arnold and Clark, and by
Heim. These species were thought to represent a fauna
equivalent to the Bowden Miocene of the Caribbean region
and thus to indicate a direct connection with the Caribbean
Sea during Bowden Miocene time.

J. P. Smith** in 1919 referred to a Miocene fauna probably
of Vaqueros age from near San Gregorio Lagoon on the Pa-
cific coast of Lower California. Arnold and Clark® in 1917
briefly discussed a Miocene collection made by Dr. Heim. The
fossils were referred to the Apalachicola horizon of the Carib-
bean Sea region. Kew?* in 1920 described Cassidulus ( Rhyn-
chopygus) mexicanus from East San Ysidro, Lower Cali-
fornia. He stated that the horizon was probably equivalent to
the Gatun formation of the Gulf-coastal Plain and referred it
questionably to the lower Pliocene. Heim® in 1921 showed
on a map three Miocene divisions in the region of La Purisima,
Lower California. He mapped the Purisima Nueva formation
as questionably Oligocene. In the Miocene he mapped Mon-
terey shale, “griine Molasse, Sandstein” and “braune Molasse,
Konglomerat.” Freudenberg®® in 1921 referred to the Mio-

7 Bol. Soc. Geol. Mex., Vol. 6, pt. 1, 1909, p. 8; Zeit. der Deutschen Geol. Gesell-
schaft Monatsber., Nr. 12, 1911, pp. 575, 581, 583, pl. 1.

2 Comptes Rendus. Ac. d. Sc. Paris, t. 161, 1915, p. 420.

31 Proc, Calif. Acad. Sci., 4th Ser., Vol. 7, No. 8, 1917, p. 197.205; Bull. Geol. Soc.
Amer., Vol. 28, 1917, pn. 230-232.

2 Proc. Calif. Acad. Sci., 4th Ser., Vol. 9, No. 4, 1919, p. 161.

3 Bull. Geol. Soc. Amer., Vol, 28, 1917, p. 223.

2 Univ, Calif. Pub. Geol., Vol. 12, No. 2, 1920, p. 141,

3 Zeit. fiir Vulcanologie herausgegeben von Imm. Friedlander, Bd. 6, 1921, map
pl. 4.
2 Geologie von Mexiko, Berlin, 1921, p. 133.
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cene beds described by Heim. Darton*” in 1921 described
Miocene beds in the region of La Purisima and San Ignacio,
Lower California. He recognized “Monterey beds” with a
thickness of 500 feet and “yellow beds” with a thickness of
about 500 feet. He listed fossils which are characteristic of
the Miocene of California such as Pecten crassicardo Conrad
and Turritella ocoyana Conrad. Darton tentatively correlated
the Monterey beds with the Monterey formation of southern
California, and the yellow beds were considered on the basis
of fossils to belong to the late Miocene.

Wilhelm* in 1921 discussed beds around Miraflores and
San Bartoleo on the east side of the southern part of Lower
California. These beds contained large oysters and were con-
sidered to be Miocene in age. The beds were said to be
about 1,000 feet in thickness and made up of fine grained
sandstone, clay shales and sundry limestone beds containing
the species of large oysters. These strata, he stated, con-
formably overlie upper Cretaceous strata and are overlain ap-
parently conformably by Pleistocene.

Bustamente® the same year referred to beds in the southern
part of lower California as the “grupo de La Purisima” which
were thought to be Miocene-Pliocene in age; he stated, how-
ever, that he was of the opinion that no Miocene was present
there, although regarding this point he was not certain. At
one locality, strata said to contain tripoli or chalk were re-
ferred to as the “grupo de San Ramoén-Paso Blanco” and were
considered to be of Eocene age. Heim® in 1922 discussed the
Miocene of Lower California and gave additional information
concerning the different formations. He stated that the
opinion is held by some American geologists that the “Puri-
sima Nueva formation” and the Isidro formation are identical.
He, however, was inclined to regard them as separate forma-
tions. The report of Arnold and Clark was based upon fos-
sils from the Purisima Nueva formation. The name Monterey
formation was used for diatomaceous shales overlying the
Purisima Nueva formation. Heim thought an unconformity
was present between the two formations but stated that all

21 Jour. Geol., Vol. 29, No. 8, 1921, p. 731-741.

28 Min, & Sci., Press. Vol. 123, No. 4, 1921, pp. 125-127,
2% Bol. del Petroleo, Vol 11, No. 6, 1921, pp. 504-511.

80 Geol. Mag., Vol. 59, No. 702, 1922, pp. 536-541,
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geologists do not agree with him on this point. The name
Isidro formation was used for shale and shaly sandstone
(Griine molasse of Heim 1921) overlying the Monterey shale
and into which the Monterey grades upward. The Isidro
formation according to Heim is at some places conformably
and at others unconformably overlain by the Comondu
(Braune molasse of Heim 1921) Pliocene formation and by
Quaternary conglomerates.

Jordan and Hannibal®* in a paper describing shark teeth in
1923 listed localities of Monterey Miocene age in Lower
California.

In a paper compiled from the results of the Marland Oil
Company?®?, published in 1924, the Miocene was mapped under
two formations, a diatomaceous, San Gregorio formation and
the overlying Isidro formation which has a sandy composition.
They also stated that the Isidro shale in the Magdalena Bay
region is equivalent to the San Gregorio shale in the Purisima
region.

Hertlein® in 1925, referring to the work of Heim and of
Beal, also listed and described pectens, some of which were
recognized as belonging to the Miocene.

Hanna®* in 1926 referred to beds of Miocene age at Turtle
Bay and thought that the basal Miocene beds there containing
shark teeth, sea lion teeth and pectens could be correlated with
similar Miocene beds in Kern County, California.

Jordan and Hertlein®® in 1926 described Miocene beds at
Turtle Bay which are several hundred feet thick. The base of
the Miocene is a layer containing bones and sharks’ teeth.
The bone bed is overlain by a bed of white siliceous shale
about 30 feet thick. The remainder of the series was said to
be made up of soft, fine grained sandstone, ash, and impure
diatomite rich in fish scales and in casts of foraminifera. The
beds were reported as dipping in a general westerly direction
about 20°. The Miocene series is overlain unconformably by
Pliocene beds. The beds at Turtle Bay were considered to be
equivalent to similar beds on Cedros Island.

3 Bull, Southern Calif. Acad. Sci., Vol. 22, pt. 2, 1923, pp. 54, 60.
32 Bol. del Petroleo, Vol. 18, No. 1, 1924, pp. 51, 52, map opp. p. 52,
33 Proc, Calif. Acad. Sci., 4th Ser., Vol. 14, No. 1, 1925, pp. 1-35.

# Proc. Calif. Acad. Sci., 4th Ser., Vol. 15, No. 1, 1926, p. 85.

3 Proc. Calif. Acad. Sci., 4th Ser., Vol. 15, No, 14, 1926, p. 414.
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Apparently the strata at the various localities do not differ
greatly in age and for the present are considered to be ap-
proximately equivalent. The sediment in which the fossils
occur is for the most part whitish, medium fine grained sand-
stone; the sediment as well as the fauna seems to indicate a
neritic facies of marine deposition. Correlation®® of these
beds with other deposits is made chiefly on community of
diagnostic species and on the presence of certain groups.

The present fauna shows but little affinity with the Miocene
fauna of western South America, but it does contain certain
forms which show close relationship with the Caribbean Mio-
cene fauna. This is shown by such species as Cymia heimi,
and Cyprea amandust, but in no case in the present collection
can the species be definitely identified with those of the Carib-
bean region. On the other hand the fauna is decidedly west-
ern North American in its affinities with about 50% of the
identified species identical with those from Miocene formations
of California, and it contains a number of other closely re-
lated species. Such species as Ostrea eldredgei Arnold, Pec-
ten andersoni Arnold, Pecten crassicardo Conrad, Calyptrea
radians Lamarck, Turritella ocoyana Conrad and Isurus has-
talis Agassiz are very conumon and most of them confined to
the lower Miocene of California. The evidence of a connec-
tion between the Pacific and Carribbean seas has been well
shown by Dr. J. P. Smith* who pointed out that Caribbean
groups such as Lyropecten, Dosinia, giant oysters and Chione
of the gnidia group first appeared in the Miocene on the west
coast. The present fauna also contains a few Oriental forms
such as Rapana.

A preliminary examination of a sample of shale containing
fossil diatoms from Loc. 101 (I..S.J.U.), diatomite from the
Rancho San Gregorio, Lower California, has been made by
Dr. G. Dallas Hanna. The forms found and their relation-
ships are so important from a correlation standpoint that he
hopes to prepare a separate report on the deposit in the near
future. He states® that:

% For an excellent discussion of the principles of correlation see C, Diener, Grund-
ziige der Biostratigraphie, Wien, 1925, pp. 138-156.

%7 Proc. Calif. Acad. Sci., 4th Ser., Vol. 9, No. 4, 1919, pp. 123-173.

% Written communication.
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“The examination which has been made, indicates that the
formation is lower Miocene in age and the flora is very differ-
ent from that recently described from Maria Madre Island3®,
upper Miocene, a few hundred miles to the southward. There
were noted in the study of that material, certain resemblances
to east coast Miocene deposits and this relationship was prob-
ably as close as it is to the Monterey shale of California, the
diatoms of which have been very thoroughly studied and
illustrated. The deposit from Loc. 101 (L.S.J.U.), diatomite
from the Rancho San Gregorio, Lower California, appears to
be very much more closely related to lower Miocene diatom-
bearing shales of New Jersey, Maryland and Virginia. The
resemblance amounts to identity of species in some note-
worthy cases; and it is believed that a close study of the
material will disclose numerous species found heretofore only
in the east coast deposits mentioned. Certain others are found
in lower Miocene deposits of other parts of the world but the
resemblance appears to be less close than to those mentioned.”

The writers consider the Miocene fauna discussed in the
present paper to be lower Miocene in age and from the present
collection the evidence indicates that the fauna is equivalent at
least in part to that found in the lower part of the Temblor
beds of California which occur in the Temblor basin and the
Kern River district®. Possibly they are in part equivalent to
the upper Vaqueros*?, but the assemblage as a whole indicates
a lower Temblor, lower Miocene age.

Considered as to climatic relations the fauna is composed in
great part of warm water types with Chione, Lyropecten,
giant Ostrea and giant Turritella which are subtropical or
tropical forms.

% See Hanna & Grant, Miocene Marine Diatoms from Maria Madre Island, Mexico,
Proc. Calif. Acad. Sci., 4th Ser., Vol. 15, No. 2, April 1926, pp. 115-193, pls. 11-21,

4 Proc, Calif. Acad. Sci., 4th Ser., Vol. 4, No. 3, 1914; Proc. Calif. Acad. Sci., 4th
Ser., Vol. 3, 1911, pp. 73-148.

%2 By ‘““Vaqueros’ is meant the formation containing the fauna listed by J. P.
Smith, Proc. Calif. Acad. Sci., 4th Ser., Vol. 9, No. 4, 1919, pp. 160-161.
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NOTES AND DESCRIPTIONS OF SPECIES
1. Chione richthofeni Hertlein & E. K. Jordan, new species
Plate XVII, figures 4, 7, 8

Shell of medium size; subtrigonal; anteriorly concave in
tfront of beaks; lunule large, cordate, striate and bounded by
an impressed line; anterior and ventral margins of shell
rounded; posterior ventral margin subrounded; posterior
margin broadly curved; escutcheon long and narrow; beaks
pointed forward; umbos high, well rounded and broadly
rounded at their base; very slight flattening of valves border-
ing posterior margin; valves ornamented by fine even longi-
tudinal sulcate ribs and concentric fringing lamelle which
are striate in line with ribs. Left valve (paratype) possesses
two anterior and one posterior cardinal, behind the posterior
cardinal two long raised ridges occur on the nymph plate.
Length 49.8 mm. ; height 46.5 mm. ; thickness 40.9 mm.

Holotype and paratype: L.S.J.U. type collection, from
Loc. 66 (L.S.J.U.); Arroyo San Ignacio, 8 kilometers south-
west of San Ignacio, Lower California; paratypes Nos. 2657
and 2658, Mus. Calif. Acad. Sci.; B. F. Hake collector. Isidro
formation, lower Miocene.

Chione richthofeni differs from Chione gnidia Sowerby*! in
possessing fine, even radial ribbing, the rounding of the umbos
extends farther toward the posterior margin where the shell
slopes rather abruptly to the slight flattening near the pos-
terior margin; furthermore, the present species possesses two
posterior cardinal teeth in the left valve.

From Chione temblorensis Anderson*?, C. richthofeni dif-
fers in possessing a more rounded posterior ventral margin
and in lacking almost completely the prominent flattening
of the dorsal margin which is so pronounced in Anderson’s
species. The rounded posterior ventral margin, the very slight
flattening of the dorsal margin of the valves as well as the

#1 Thes. Conch., Vol. 2, 1855, p. 709, pl. 154, fig. 25.
# Proc. Calif. Acad. Sci., 3rd Ser., Vol. 2, No. 2, 1905, p. 196, pl. 14, figs. 36,
37, 38.
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fine, even, radial ribbing distinguish Chione richthofeni from
C. walli Guppy*® of the Caribbean Miocene.

Apparently the present species differs from V. naevidadis
Philippi** in that the beaks are not situated so markedly an-
terior nor is it elongated dorsally as is the case in the species
described by Philippi.

This species is named in recognition of the pioneer work in
west coast geology by Baron von Richthofen.

2. Glycymeris swartsi Hertlein & E. K. Jordan, new species

Plate XVII, figures 1, 2

Shell fairly large, obliquely ovate, rather strongly inflated;
umbos high, subcentral, sculpture consisting of fine concentric
lines of growth, and faint radial lines noticed on only a few
unweathered parts of the shell and apparently developed
mostly near base of shell; valves rounded in front, somewhat
produced behind. Length approximately 40 mm.; height
38.2 mm. ; width 29.8 mum.

Holotype: L.S.J.U. type collection, from Loc. 60 (L.S.]J.U.)
west side of Elephant Mesa, Scammon Lagoon Quad-
rangle, Lower California; paratype No. 2659, Mus. Calif. Acad.
Sci.,, B. F. Hake collector; Isidro(?) formation, lower
Miocene.

This species is unlike any other west coast Glycymeris. A
row of taxodont teeth is present in one of the paratypes. The
shape and sculpture of the valves and the circular row of
teeth lead the authors to place this species under the genus
Glycymeris although the shape is not similar to most other
western North American species of that genus.

This species is named for Mr. C. R. Swarts, geologist with
the Marland Oil Company during their geological exploration
work in Lower California.

4 See Maury, Bull. Amer. Paleo., Vol. 10, No. 42, 1925, p. 311, pl. 28, figs. 2,
11, 15.

“ Fos. Terciar, I, Cuartar, Chile, 1887, p. 120, pl. 14, fig. 4.




















































































