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Upper Cretaceous Ammonites of California
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Tatsuro MATSUMOTO

Systematic Descriptions

Part B. Ammonoids other than baculitids
Family Phylloceratidae ZITTEL, 1884

Representatives of the family Phylloceratidae occur rather sporadically in
the Upper Cretaceous of the West Coast of North America. In California I have
recognized examples of the two genera, Neophylloceras and Phyllopachyceras. As
the last genus is represented by imperfectly preserved specimens, I exclude here
its description. Partschiceras (?) japontcum (MATSUMOTO), which has recently
been discovered in the probable Cenomanian of Alaska (MATSUMOTO, 1959a, p. 52,
pl. 12, figs. la-c, 2a, b, 3a-c; text-fig. 2), has not yet been confirmed in California.

Genus Neophylloceras SHIMIZU, 1934

Type-species.—Ammonites (Scaphites ?) ramosus MEEK, 1857.

Synonym.—Hyporbulites BREISTROFFER, 1947.

Diagnosis.—See WRIGHT and MATSUMOTO, 1954, p. 109.

Remarks.—The relationship of Neophylloceras MEEK, 1857 with Hypophyl-
loceras SPATH, 1927 and the synonymy of Hyporbulites BREISTROFFER, 1947 with
Neophylloceras MEEK, 1857 were discussed, when I described Neophylloceras
seresitense (PERVINQUIERE: from Alaska (MATSUMOTO, 1959a. p. 55). That
species occurs also in California. It was described by ANDERSON (1958, p. 180.
pl. 16, fig. 4, da) as Phylloceras velledae. One of ANDERSON’s two hypotypes,
from loc. CAS. 2233, a locality of Calycoceras cf. newboldi (KosSMAT), is evidently
an example of N. seresitense. The other, from loc. CAS. 31097, was not at my
disposal.

Neophylloceras ramosum (MEEK)
Pl 1, fig. 1a-d; PL 2, fig. 2; Pl 8, fig. la-c

1857. Anumonites (Scaphites ?) ramosus MEEK, Trans. Albany Inst., vol. 4,
p. 45.

1876. Phylloceras 7 ramosum, MEEK, Bull. U. S. Geol. Geogr. Surv. Terr.,
vol. 2, no. 4, p. 371, pl. 5, fig.1, 1a, 1b.

1903.  Phylloceras ramosim, WHITEAVES, Mesozoie Fossils. vol. 1, pt. 3. p. 327.

* Received July 9, 1959. Continued from Part I (Mem. Fue. Sei., Kyushua Univ., Ser. D,
Geology, Vol. VIII, No. 4, pp. 91-171, text-figs. 1-85, pls. 30-45, March 1959).
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T 1928, Phylloceras aff. rvamosnm, COLLIGNON, Awun. Paléonl., vol. 17. p. 7, ph. 1,

figs. 2-4.

1934, Neophylloceras ramosinon, SHIMIZU, in SHIMIZU & OBATA, Cephalopoda,
p. 62.

1942, Nceophylloceras ramosium, MATSUMOTO, Proc. Imp. Aecad. Japan, vol. 18,
p. 674,

1942, Neophylloeeras compressunm  MATSUMOTO, Proc. Imp. Acad. Japan,
vol. 18, p. 675, text-fig. la., b..

1952, Neophylloceras yvamosinm, USHER, Geol. Surv. Canada, Bull. 21, p. 49,
pl. 1, figs. 4, 5.

19568, Phylloceras ramosiem, ANDERSON, Geol. Soc. Amer., Memoir 71, p. 181,
pl. 40, fig. 4, da.

1958.  Phylloceras vaculum ANDERSON, Geol. Soc. Awmer., Memoir T1, p. 181,
pl. 40, fig. 3, 3a, 3h.

7 1958, Phylloceras  pachecoense  ANDERSON, Geol. Soe. Amer., Memoiy 71,

p. 182, pl. 53, fig. 1, 1a.

Holotype.—USNM. 12451, from “Komooks, Vancouver Island”.
Material. --The Californian examples which T refer to the present species
are as follows:
GK. H7001, from loc. TM. 2001 |=LSJU. 3288=CIT. 1346| (Coll. W. P.
POPENOE & T. MATSUMOTO)
“Holotype (CIT. 3726) (Pl 8, fig. la-c) and paratype of Phylloceras vaculae
ANDERSON", from loe. CIT. 1346 (Coll. W. P. POPENOE)
Specimens from loe. LSJU. 2006 (Coll. J. M. KIRBY)
Fragmentary specimens from loc. LSJU. 2709 (Coll. W. E. KENNETT &
Stanley McCoy)
An immature shell, LSJU. 8605, from loc. LSJU. 2735 (Coll. L. W.
FUNKSHOUSER)
A specimen from loc. UCLA. 3642 (Coll. L. E. & R. B. SauL)
A specimen from loc. UC. A-7581 (Coll. UC. Paleontology Class 137, 1951)
Doubtfully referable specimens, “holotype and other examples of I’hylloceras
pachecoense ANDERSON’', from loc. CAS. 29108
Several fragments, some of which show well-exposed sutures and mode of
rivbbing, from loc. CAS. 1467 (no record of collector)
A comparable specimen from loc. (CAS. 31245 (Coll. McCoy)
Measurements.—
Specimen Remarks Diameter Height Breadth (B/H) Umbilicus (%)

USNM. 12451 maximum 47.1

Vs vol. o o9 0 e .
" AR 39.2 22.3 11.7 (0.52) 3.2 (8)

(now

CIT. 3726 preserved ©.5 253 14.5 (0.56) 3.4(8)
at UCLA.)

G:SC. 5811 ﬁ{{%er 47.0 27.2 14,1 (0.52) 2.8(6)

”'}?Afgr""lfi}?;’ : e. 35.0 16.0 (0.46) -

LSJU. 860n (immature) 16,1 0.7 5.5 (0.56) 1.3 (R)

Diagnosis—The species is characterized by a thin shell, great involution,

+ Measurements in this paper are in millimeters.

Upper Cretaceous Ammonites of California 3

very small umbilicus (less than 10 percent of the shell diameter), much com-
pressed whorls, narrowly arched venter, rounded umbilical border, nearly parallel,
rather than convergent, and only slightly convex flanks, thread-like, fine, narrow,
and densely spaced subcostae, which incline moderately forward near the
umbilicus, bend just below the mid-flank, run almost radially on the rest of the
flanks, and again incline slightly forward near the venter, thus showing flexuosity.
Near the umbilical half of the whorl can be seen the very faint, periodic
constrictions, which give rise, on the surface of the shell, to low and narrow
major ribs. The suture is very complicated, deeply and finely incised and has
multipartite saddles, of which the phylloid terminals are indistinct. Minute
phylloid terminals, however, are discernible, when the suture is not fully exposed
but observed through the semi-transparent, inner layer of the shell.

Remarls.—Though its name is well known, the species is represented by
relatively few specimens from the West Coast of America. The holotype is a
small, probably immature, shell. UsHER (1952) has described an additional
specimen from the upper Lambert formation, which is much larger than the
holotype.

In the Upper Cretaceous of Japan and Sakhalin there is a larger number
of specimens, which I have briefly reported under the name of Neophylloceras
compressum MATSUMOTO (1942). Comparing them with the American types,
I have confirmed that they are nothing but the representatives of N. ramosum
(MEEK) on the other side of the Pacific Ocean. Thus N. compressum MATSUMOTO
is here suppressed as a synonym of N. ramosum (MEEK).

The specimens which have recently been described as the holotype and
paratype of Phylloceras vaculae ANDERSON (1958) should undoubtedly be referred
to the same species. I myself have obtained another example from the same
locality (CIT. 1346) as ANDERSON’s specimens. The “outline flare” of the umbili-
cal wall which ANDERSON (1958, p. 181) mentioned may correspond to what I
(1942¢, p. 675) called a spiral elevation at the umbilical margin. It may be feebly
discernible in some specimens, but is never so distinct as in N. subramosum
SpaTi. In this and other respects I cannot find any distinction of specific
importance between the holotypes of N. ramosum and “P. vaculae.

The specimen which was described as Phylloceras pachecoense ANDERSON
(1958, p. 182, pl. 53, fig.1, 1la) is larger than, but otherwise very similar to,
typical examples of Neophylloceras ramosum (MEEK). Its flanks are more
flattened and more clearly parallel than is shown in ANDERSON’s sketch. There
are, in addition to ANDERSON’s illustrated specimen, more specimens in the same
rock (CAS. 29108), that show inner whorls of smaller size; these are indis-
tinguishable from unmistakable examples of N. ramosum (MEEK). Some of the
Japanese examples of N. ramosum reach a moderate size; for instance, a specimen
(GT. 1-3506) from the Campanian zone of Inoceramus schmidti-Canadoceras
kossmati is still septate at a diameter of 60 mm., so that the complete shell with
body chamber, if preserved, must exceed 100 mm. in diametler. This xize is inter-
mediate between the holotypes of Neophylloceras ramosum (MEEK) and Phyllo-
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ceras pachecoense ANDERSON. However, the latter is still septate and, accordingly,
unusually large. Many molluscan shells from the same bed as this specimen
(the so-called Garzas bed) reach an unusually large size probably owing to some
ecological environment.

The specimens from the Lower Cretaceous of California, which were referred
to Ammonites ramosus by GABB (1864, p. 65, pl. 11, fig. 12, 12a; pl. 12, fig. 12b),
including his hypotypes (of 1861) in the Museum of Invertebrate Paleontology,
University of California, Berkeley, and his homeotype in the Academy of Natural
Science of Philadelphia (No. 12885), are mostly Hypophylloceras onoense
(STANTON) (1895, p. 73) and partly another species of Hypophylloceras. They
are clearly distinguished from the true Neopliylloceras ramosum (MEEK) by
their less complex sutures, with distinct phylloid terminals to the subdivided
saddles (ef. PL 2, figs. 1 and 2).

Similarly the specimens from the Kennicott formation of Alaska, which were
listed by MorriT (1938, table facing p. 80) as Phylloceras cf. ramosum, are not
true N. ramosum (MEEK). but are N. cf. seresitense (PERVINQUIERE). IMLAY
and REEsivE (1951, p. 230 have rvecorded the occurrence of N. ramosum (MEEK)
in a formation overlying the Naknek formation at Cape Kaguyak, southwest
Alaska. This is, T think, reliable, but T have had missed the opportunity of
seeing the specimens.

1 have not seen the specimens from the Quiriquina beds of Chile, but
secording to the deseription and figures of STEINMANN (1895, p. 80, pl. 5, fig. 4a,
b text-fiz. 6), his “Phylloceras ramosum” does not seem to me to be identical
with N. ramosum (MEEK), in that it has less flexuous subcostae, although they
are doubtlessly allied to each other. Presumably it is close to Neophylloceras
lambertense UsSHER (1952, p. 50, pl. 1, figs. 1-3). In fact, USHER put it in the
synonymy of his species. This may be warrantable, but, without seeing the
actual specimens, 1 hesitate to give a final conclusion.

Occurrence.—lLocalities TM. 2001=CIT. 1346, Member III of Popenoe in
the Redding area, along with Subprionocyclies normalis (ANDERSON) ; LSJU. 2735,
Upper Cretaceous of the Arroyo del Valle area, Tesla Quadrangle, along with
Subprionocyclus normalis ( ANDERSON) ; LSJU. 2006, lower part of the Funks
formation or highest part of Sites formation, Rumsey Hills area; UCLA. 3642,
basal part of the Chico formation in the type Chico area; LSJU. 2709, Enos
Canyon, Yolo County (associated with Metaplacenticeras pacificum, ete.); CAS.
1467, 7 miles NW. of Winters (probably same as, or close to, LSJU. 2709), Yolo
County (associated with Metaplacenticeras pacificum and Desmophyllites diphyl-
loides) ; CAS. 31245, Arroyo del Valle, Bay Area (associated with Metaplacenti-
ceras pacificum and Baculites inornatus) ; UC. A-7581, Reef Ridge, Kings County,
in a shale unit probably equivalent to the relatively higher part of the Panoche
group, associated with RBaeulites inornatus MEEK; probable examples from CAS.

29108, the so-called Garzas bed, probably belonging to the upper part of Panoche
group, Merced County, west side San Joaquin Valley.

Thus the California examples, which I have referred to N. ramosum, came
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from various horizons between Upper Turonian and Upper Campanian. The
occurrence in Japan proves the long stratigraphic range of this species, from
Turonian to Upper Campanian.

According to UsHER (1952) the species has heen found in the Upper Lambert

formation of Nanaimo group in British Columbia.

Neophylloceras hetonaiense MATSUMOTO
Pl. 3, fig. 1a-d

1942, Neophyllocervas hetonaiense MATSUMOTO, Proc. Imp. Acad. Japan, vol. 18,
p. 675, text-fig. 1as, b..

1953,  Neophylloceras hetonaiense, Searu, Falkland Isl. Dep. Siwre. Sei. Rep.
no. 3, p. 5, pl 1, fig. 2.

Tupes.—1 established this species on several syntypes (MATSUMOTO, 1942).
The lectotype, here designated, is GK. H38014, from loc. H12b, bed 1V b, Hetonai
area, Hokkaido, the dimensions of which are shown below.

Material.— GK. H7002, GK. H7003, and another in LSJU from loc. TM. 204
(=LSJU. 332% (Coll. M. B. PAYNE & T. MATSUMOTO) ; two immature examples
of the tuberculate variety from locs. CAS. 29656 (Coll. A. BENNISON) and CAS.
31310 (Coll. €. ¢, CHurcHn & J. .JJ. BRYON),

Measurvements,—

Specimen Diameter Height Breadth (B/H) Umbilicus ()
GK. H 7002 55.0 33.1 18.5 (0.56) 3.0 (h)
GK. H 7003 - 33.0 18.3  (0.55) 3.0
GK. H 3801a (lectotype) 31.0 17.5 10,0 (0.57) 2.0 ()

Diagnosis.—This species is characterized, like Neophylloceras ramosum
(MEEK), by great involution, very small umbilicus, much compressed whorls, and
densely spaced, fine subcostae. The flank is evenly convex, with the maximum
breadth of whorl at its middle, from where it inclines gradually towards umbilicus
and also towards the narrowly arched venter. The subcostae incline slightly
forward near the umbilicus, gradually change their curvature near the mid-flank
and run almost radially on the main part of the whorl, showing less flexuosity than
in N. ramosum (MirxK). On the inner half of the inner whorl blunt and short
major ribs or bullae may develop, sometimes becoming strong enough to be called
tubercles but sometimes very faint. The riblets correspond to the weak furrows
on the mould. The suture is of nearly the same type as that of N. ramosum
(MEEK).

Remarks.—The closest ally of the present species may be Neophylloceras
lambertense UsHER (1952, p. 50, pl. 1, figs. 1-3), the types of which came from
the upper part of the Lambert formation. Even such a detailed feature as the
forward concavity of “a line touching the posterior ends of the auxiliary lobes”
is common to both species. This might not be, however, so important for the
specific classification of Neophylloceras. The distinctions are the much less
flexuous subcostae and more flattened flanks of N. lambertense than N. hetonai-
ense. Although USHER mentioned shallow, radial depressions near the umbilicus
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of it occur in the Gulf Coast-Western Interior region. The succession of species
is best known in Japan and may be summarized as follows:

Damesites laticarinatis SA1TO and MATSUMOTO, 1956: Cenomanian

D. ainuanus MATSUMOTO, 1957: Turonian

D. damesi (JimBo) (1894): Coniacian-Lower Campanian

D. semicostatus MATSUMOTO, 1942: Coniacian-Lower Campanian

D. sugata (FORBES) (1846): Santonian-Campanian

D. hetonaiensis MATSUMOTO, 1942: Maestrichtian

In California and Oregon species of Damesites do not occur so abundantly
as in Japan. Three new species were established by ANDERSON (1958) under
the generic name Kotoceras. Two of them are, in my opinion, identical and
referable to one of the Japanese species. One more species, described by
ANDERSON under a new generic and specific name can be included in another
Japanese species.

=

Damesites damesi intermedins MATSUMOTO
Text-figs. 3-5

1927. Desmoceras (Koticeras) damesi, YABE (non JimBo), Sci. Rep. Tohokn
Imp. Univ., 2nd ser. vol. 11, p. 44 [18], pl. 7 [5], fig. 9, 9a.
1954. Damesites damesi intermedia MATSUMOTO, Cret. System in the Japanese
Islands, Appendix, p. 270, pl. 6 [22], fig. 1a, b.
1956, Damesites damesi intermeding, MATSUMOTO and OBATA, Mem. Fac. Sci.,
Kyushuw Univ., ser. 1), vol. 5, p. 131, pl. 27, figs. 1, 2a, b.
1058, Kotdceras rvichardsoni ANDERSON, Geol. Soc. Amer., Mcemoir 71, p. 217,
pl. 36, fig. 3, 3a.
1958, Kotdeeras frazierense ANDERSON, Geol. Soe. Amer., Memoir 71, p. 217,
pl. 40, fig. 5, ba.
Holotype of the subspecies—GK. H3269, from loc. U513, bed Ur2, Upper
Yezo group, Urakawa area, Hokkaido (MATSUMOTO, 1954a, pl. 6 |22], fig. 4a, b)
(see also MATSUMOTO and ORATA, 1956, pl. 27, fig. 2a, b).
Material —Several Californian examples are before me, including ANDERSON'S
1958 originals:
A specimen which was designated as the holotype of “Kotédceras richardsoni”
ANDERSON (1958, p. 217, pl. 36, fig. 3, 3a), from loc. CAS. 455A

A specimen, CIT. 3724, designated as the holotype of “Koticeras frazierense”
ANDERSON (1958, p. 217, pl. 40, fig. 5, 5a), from loc. CIT. 1347, here
shown in Text-fig. 5 (Coll. W. P. PoPENOE and W. A. FFINDLAY)

CIT. 3476 (Text-fig. 3), from loc. CIT. 1034 (Coll. W. P. POoPENOE and D.

SCHARF)
Two specimens (one of them Text-fig. 4), from loc. UCLA. 3368 (Coll. James
VALENTINE)
Measurements.—
Specimen Diameter Height Breadth (B/H) Umbilicus (7..)
“K. richardsoni”’ e, b0 26 22 (0.84) 7 (14)
CIT. 3724* 86.5 49.3 - 7 ®)
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CIT. 3176 a8 24.8 19.3 (0.77) 1.2
O s
T m, doc, 34.8 23,7 (0.68) -
GK. H 3269 (bod 1 .
S ccltagy (hody whorl =y 5 28.2 23.2 (0.82) 45 (9

* The specimens are secondarily compressed.

Descriptive remarks.—The Californian specimens listed above have in
common the characteristic features that the whorl is involute and moderately
compressed with gently inflated flanks, that the umbilicus is small with a
subrounded shoulder, that the ventral keel is elevated but has moderately broad
base, without accompanying noticeable furrows, that the constrictions are roughly
prorsiradiate, with only slight biconcavity on the flank, and remarkably projected
on the venter, and that the surface is nearly smooth, except for very weak
thread-like subcostae sometimes discernible on the outer whorl.

These characters conform with the diagnosis of Damesites damesi intermedius
MATSUMOTO (1954, p. 270; MATSUMOTO and OBATA, 1956, p. 131). ANDERSON
was right in comparing one of his specimens (i.e. his “Koticeras richardsoni’)
with the illustrated specimen of YA (1927, pl. 7 | 5], fig. 9, 9a), from Hokkaido.
That Japanese specimen should be referred to D. damesi intermedins rather than
to D, damesi damesi (JimBo) (1894, p. 26, pl. 1 [ 17, figs. 2, 2a, 2b, 3; MATSUMOTO,
1954a, p. 267, pl. H |21], figs. 1a-d, 2a, b, 3a, b; text-figs. 10 |56, 11 |[57]). The
distinction which ANDERSON recognized between “Kotédceras richardsoni” and ‘K.
frazierense' is & matter of preservation and also of individual variation. Actually
the holotype of K. frazierense is secondarily crushed.

I have no comments on the small, presumably immature, specimens which
were described as Koticeras subsugatum ANDERSON (1958, p. 217, pl. 35, fig. 2,
2a) | =Desmoceras sugatum, ANDERSON, 1902, p. 98, pl. 3, figs. 98, 99], because
all the specimens were lost in the San Francisco 1906 fire and because the specific
diagnosis is not well expressed on the specimens of such small sizes.

\\
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5 4
10mm. ,/ 5
Figs. 3-5. Damesites damesi intermedius MATSUMOTO.  Whorl-sections of three

examples.

3. CIT. 3476, from loc. CIT. 1034, Oak Run, Member IV of the Redding
area, Shasta County.

4. A specimen from loc. UCLA. 3368, Clover Creek, Member 1V of the Red-
ding area.

5. CIT. 3724, from loc. CIT. 1347, Roaring River, Ono Quadrangle, Shasta
County.
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Occurrence.—loc. CIT. 1347, which is, according to POPENOE (an answer
to my inquiry), in the highest part of the Cretaceous beds exposed along the
Roaring River. a tributary to Cottonwood Creek, Shasta County. It seems to
be somewhat above the locality of Turonian ammonites. ANDERSON recorded this
locality as “Little Cow Creek’”, of the Redding area, which does not agree with
PoPENOE’s information.

Loc. CIT. 1034, Member IV of the Redding area. At the same locality there
are 'eroniceras shastense ANDERSON, Prionocycloceras sp., and Baculites schencki
MaTsuMoTo. The assemblage indicates the Coniacian.

Loe. UCLA. 3368, Member IV of the Redding area.

Loc. CAS. 455A, “Sidney RICHARDSON ranch, 4 miles north of Montague”,
Siskiyou County. The stratigraphic position of this locality is not precisely
known, but among the associated species I identify Otoscaphites sp. and Inocera-
mus cf. wwajimensis YEHARA, which suggest the Coniacian. Other Lower
Senonian ammonites are known at a nearby locality.

From these available records . damest intermedins seems to occur in the
Coniacian of California. It is interesting to note that in the Japanese province
D. damesi damesi occur more abundantly than D. damesti intermedius, persisting
from the Coniacian to the Lower Campanian. I have already suggested (MATSU-
MoTO. 1957, p. 88) that I). damesi intermedius may represent an intermediate
position from D. ainvanus MATSUMOTO of the Upper Turonian to . damesi damesi
and also to D. sugata (FORBES) of the Senonian.

Damesites hetonaiensis fresnoensts (ANDERSON)

1958,  Neokotoceras fresioense ANDERSON, Geol. Soe. Amer., Memoir 71, p. 218,
pl. b7, figs. 1, 2, 3, 4, 5.

Holotype —The specimen illustrated by ANDERSON, 1958 pl. 57, figs. 1, 2, 5,
as designated by ANDERSON. The type locality is CAS. 2362 | =CAS. 463].

Material-—In addition to the holotype and the illustrated paratypes, I have
dealt with several other specimens, from loes. CAS. 2362, CAS. 2366, and CAS.
2368 (Coll. F. M. ANDERSON; J. A. Tarr, C. C. CHURCH, C. M. Cross, & G. D.
HANNA:; Max BINKHAUSER).

Measurements.—

Specimen Diameter Height Breadth (B/H) Unmbilicus (=)
Holotype of D.h.f. 1046 60.5 37.0 (0.61) 7.9 (7.4)
Paratype (ANDERSON, 161 (tbody whorl)

pl. 57, f. 3 116.5 66.5 40.3 (0.60) 9.0 (7.7
sile pl. 31.6 18.4 4.6 (0.79) 1.8 (5.7
Holotype of D.h.h. 44.0 26.0 17.0° (0.65) 3.3 (7.5)

Deseriptive remariks.--This form is characterized by a very involute shell,
with a very narrow, crater-like umbilicus, relatively compressed whorls, a narrow
and xharp, ventral keel which appear relatively early in growth-stage, very fine
subcostae which show gentle sinuosity on the flank and are remarkably projected
on the venter, weak constrictions which are only occasionally discernible on the
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outer whorl, and sutures similar to those of Daniesites damesi, with very finely
and deeply incised elements.

In all the above characters it can be specifically included in Damesites
hetonaiensis MATSUMOTO (1954a, p. 271, pl. 6 [22], figs. la-c, 2a, b, 3a, b; text-fig.
12 [58]). The only distinction that can be considered in our present knowledge
is that the Californian form is represented by the specimens of moderately large
size (diameters heing 100-200 mm. in the adult body whorl), on which the
subcostae are fine but distinet, while the Japanese one, so far as I know, by
those of relatively small size (below 100 mm. in diameter), on which the subcostae
are very fine and sometimes indistinct. This might be merely a difference in
growth-stages. In fact the immature specimens of California are indistinguish-
able from the Japanese type specimens. It is rather difficult to decide whether
the Japanese specimens are still immature or already mature at that small size,
although some of them have crushed body whorls. There may be also some
difference in geological age between the Californian and Japanese forms. For
the time being the two forms are separated subspecifically as follows:

Damesites hetonaiensis hetonaiensis, characterized by a relatively small size

and very faint subcostae

Damesites hetonalensis fresnoensis, characterized by a relatively large size

and fine but fairly distinct subcostae

ANDERSON (1958, p. 218) established a new genus, Neokotéceras, for this
Californian form, but its separation from Damesites is not warrantable. He
mentioned the absence of the constriction on the adult whorl, but actually it is
occasionally found, as a photograph (ANDERSON, 1958, pl. 57, fig.3) clearly
indicates. Size was considered by him a criterion, but there are some examples
of Damesites seniicostatus MATSUMOTO, which attain fairly large size (see MATSU-
moTo and OBATA, 1956, pl. 26, fig. 2a, b; pl. 30, fig. 6). The suture is not of
Puzosia type but of Desmoceras type, being similar to that of D. damest or D.
semicostatus. Its external saddle is not tripartite but bipartite, although some-
what assymmetric. Thus the differences from the already known species of
Damesites are not more than specific. Therefore Neokoticeras should be sup-
pressed as a subjective synonym of Damesites.

Among the hitherto described species, D). semicostatus is the closest ally of
D. hetonaiensis, but the latter has a smaller keel, somewhat more compressed
whorls, finer and less flexuous subcostae, less frequent constrictions, and more
finely incised sutures than the former. D. hetonaiensis fresnoensis may represent
an intermediate stage between D). semicostatus and D. hetonaiensis hetonaiensis.

Occurrence.—Locs. CAS. 2362, CAS. 2366, and CAS. 2368, “Ragged Valley
shale” or “Pacliydiscus silt” in the northern part of Coalinga Quadrangle, Fresno
County, west side of the San Joaquin Valley. Among the associated species there
are Pachydiscus egertoni (FORBES), Anagauvdryceras mikobokense COLLIGNON,
and Gandryceras (Vertebrites) kayei (FORBES). The suggested age is the Lower
Maestrichtian or the highest part of the Campanian.
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Subfamily Hanericeratinne MATSUMoTO, 1938
Genus Hawvericeras DE GROSSOUVRE, 1894
Subgenus Gardeniceras MATSUMOTO and OBATA, 1956

Tupe-species (of the subgenus).—Ammonites gardeni BAILY, 1855.

The subgeneric diagnosis and the distinetion from Hawuericeras (Haweri-
erras) have already been given by MATSUMOTO and OBATA (1956, p. 133-135).
In spite of a recent suppression of Gardeniceras (see MooRp [ Editor], 1957,
p- L3710, 1 still keep it as a subgenus of Hauwericeras, because it represents a
natural subgroup and is taxonomically (and also stratigraphically) useful.

Havericeras (Gardeniceras) angustum YABE
Pl 4, fig. 4a-c

1RG5, Ammonites gardeni, STOLICZKA (non BAILY), Mem. Geol. Swrv. India,
Pal. Indica, ser. 3, vol. 1, p. 61, pl. 28, fig. 4.
1800, Desmoceras gardeni, YORKOYAMA, Dalacontographiea, vol. 36, p. 184,
pl. 20, fig. 10,
IROR. Desmoceras (Hawerviceras) gardeni, KoSSMAT, Beity. Dal. Geol. Oestery.-
Ungarns Or., vol. 11, p. 123, pl. 18, figs. 7a, b, 8, 10.
19001 Hawericeras gardeni, YABE, Jour. Coll. Sei., Tmp. Univ. Tokya, vol. IR,
p. 32,
1601, Hanericeras angustion YABE, Jour. Coll. Sei., Imp. Univ. Tokyo, vol. 18,
p. 33, pL. b, figs. b, 6.
1952, Hanericeras gardeni, USHER, Geol. Surv. Canada, Bull. 21, p.61, plL. 5,
figs. 1, 2.
1056, Huwcriceras (Gardeniceras) angustuom, MATSUMoTO and OBATA, Mem.
Fuae. Sel., Kyushu Tniv., ser. D, vol. 5, p. 137, pl. 24, fig. 6; pl. 28, figs. 1a,
b, 2 pl. 29, fig. la, b, 2a, b, 3a, b, 4a, b, b; text-figs. b, 7.
1958, Hawericeras mickeyi ANDERSON, Geol. Soc. Amer., Memoir 71, p.219,
pl. 17, fig. 2, 2a.
Holotype-—GT. 1-259, from the Upper Yezo group in the Urakawa area,
Hokkaido, asx originally designated by YARE (1904, pl. 5, figs. 5, 6) (see also
MATsUMOTO and OBATA, 1956, pl. 29, fig. 2a, b).
Material.—1 refer the following specimens to this species:
“Holotype of Havericeras mickeyi ANDERSON (1958, p. 219, pl. 47, fig. 2, 2a),
from loc. CAS. 27835, ("hico Creek (Coll. J. A. TA¥F, G. D. HANNA, and
C. M. Cross)

UCLA. 23826 (PL 4, fig. da-c¢y | ==CIT. 3474, from loc. CIT. 1017, Chico
Creek (Coll. W. P, PoreNok and D. W. SCITARF)

CIT. 3730 (now preserved at UCLA), from loc. CIT. 1226, Chico Creek (Coll.
W. P. PoreNoB)

UCLA. 28824 and UCLA. 28825, from loc. UCLA. 3633, Chico Creek (Coll.
I E.& R B Sauv

They are fairly well preserved, although they are still immature. There are
fragmentary specimens, from loc. UCLAL 3623 and UCLA. 3627, which are com-
parable with the present species,
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Measurements, —

Specimen Diameter Height  Breadth (B/H) Umbilicus (7.)

Holotype of H. mickeyi 59.5 21.5 11.0 (0.51) 23.0 (38)

46.0 18.3 — 16.1 (35)

UCLA. 28826 {i0:8 15.9 8.5 (0.53) 143 (35)
UCLA. 28824 26.3 12.8 (0.48) —
UCLA. 28825 31.8 13.3 7.2 (0.54) =

Holotype (GT. 1-254) 33 14 7 (0.5) 11 33)

GT. 1-3852 41.3 15.5 8.7 (0.55) 15.5 (37.5)

For other Japanese examples see MATSUMOTO and OBATA, 1956, p. 138-139.

Deseriptive  remarks.—-The specific diagnosis and the distinction from
Hauericeras (Gardeniceras) gardeni (BAILY) have been fully given by MATsu-
MOTO and OBATA (1956, p. 139-144). They also reviewed the specimens from India
and British Columbia, which had been called Harericeras gardent but which they
referred to H. (i) angustum in the emended sense.

The Californian specimens listed above can also be assigned to H. (G.)
angustum from every diagnostic feature. As Marsumoro and OBATA remarked,
the proportion bhetween whorl-breadth and height and that between width of
umbilicus and diameter of shell vary with growth. This is well exemplified in
a diagram and the measurements of the Californian specimens clearly conform
with the line of H. (G.) angustum (see MATRUMOTO and OBATA, 1956, text-figs. 11,
12). The constrictions are weak, gently sigmoidal on the flank, and very
infrequent on the whorl of the late growth-stage, as in the Japanese examples.

As the holotype of Hawericeras mickeyt ANDERSON (1958, pl. 47, fig. 2, 2a)
has proved to be ian immature specimen of H. ((;.) angustum YABE (1904, emended
MATSUMOTO and OBATA, 1956), the specific name mickeyi should be suppressed as
a synonym of angustum.

The holotype, L.SIU. 390, of Hanericeras transitionale WARING (1917, p. 69,
pl. 9, fig. 15), from loc. I.SJU. 2, Los Angeles County, is too erushed for accurate
measurements. Therefore I cannot decide whether it is referable to H. angustum
or not.

Occurrence.—Loes. CIT. 1017, CIT. 1226, UCLA. 3633, UCLA. 3624 (cf.),
and CAS. 27835, all in Chico Creek, upper part of the lower half of the section
of the Chico formation in the type area. From the stratigraphic position and
the associated species, Baculites capensis Woons and Polyptychoceras cf. obhstrie-
tum (JiMBO), the beds from which H. (G.) angustum came are assigned to the
Santonian. In Japan and South Sakhalin the species is common in the Santonian
and ranges upwards in the lower part of the Campanian (Infrahetonaian).

Family Muniericeratidae WRriGHT, 1952
Genus Tragodesmoceras SPATH, 1922

Type-species.—Desmoceras clypealoide LEONHARDT, 1897.
Generic diagnosis.—See WRIGHT (in Moore | Editor]) 1957, p. L381.
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Tragodesmoceras ashlandicum (ANDERSON)
Pl. 5, fig. la, b; Text-figs. 8-10

1902, Desmoceras ashlandiciom ANDERSON, Proc. Calif. Acad. Sci., 3rd ser.,
vol. 2, p. 100, pl. 4, figs. 107, 109.

1056,  Tragodesmoceras ashlandicum, PECK, IMLAY, and POPENOE, Bull. Amer.
Ass. Petrol. Geol., vol. 40, p. 1979 (listed only).

1958.  Pachydiscus ashlandicus, ANDERSON, Geol. Soc. Amer., Memoir 71, p. 221,
pl. 27, figs. 3, 3a, 4, 4a.

1958. DPachydiscus orcgonensis ANDERSON, Geol. Soc. Amer., Memoir 71, p. 221,
pl. 27, figs. 2, 2a.

Holotype.—CAS. 33, illustrated by ANDERSON (1902, Pl. 4, figs. 107, 109;
1958, pl. 27, figs. 3, 3a), from loc. CAS. 446, “4 miles southeast of Ashland,
Oregon.”

Material—1In addition to ANDERSON’s holotype and paratype the following
specimens are referred to this species:

The holotype of “Paclydiscus oregonensis” ANDERSON (1958, pl. 27, figs. 2,

2a)
UCLA. 28798 (PL 5, fig. 1a, b; Text-fig. 8), from loc. CIT. 1444 (Coll. W,
P. PoPENOE)

A fragmentary specimen (Text-fig. 9), from loc. CIT. 1195 (Coll. W. P.
POPENOE & AHLROTH)

Another fragmentary whorl (Text-fig. 10), from loc. CIT. 1208 (Coll. W. P.
POPENOE & AHLROTH)

Measurements.—

Specimen Diameter Height Breadth (B/H) Umbilicus (%)

CAS. 33 (holotype) T7.5 32.0 25.0 (0.78) 21.5 (27)
“P.oregonensis’’ . 105(7) 49 34 (0.69) 24.5 (24)
UCLA. 28798 162 69.5 61.5 (0.88) 47.8 (29)

" /7 (intercostal) 162 69.5 56.5 (0.81)

” /i (early) 51.0 37.5 (0.73) 32.3

" r (intercostal) 51.0 36.0 (0.70)
One from loc. CIT. 1195 - 46.0 31.0 (0.67) -
One from loc. CIT. 1208 30.0 23.3 (0.77)

Diagnosis.—The full-grown shell is large. It is moderately involute, slightly
more than a half of the inner whorl being overlapped by the outer. The whorl
is higher than broad, the proportion ranging from 0.67 to 0.88 in the available
data, broadest at a position slightly above the umbilical margin, and gradually
convergent towards the venter. The flank is slightly inflated in a general view
but more flattened on the lower part; the mature whorl is more inflated than
the immature. The venter is fastigate, but the mid-venter tends to be rounded
on the outer whorl. The umbilicus is fairly narrow to moderate, being 23 to 29
pereent of the diameter on the basis of the available data. The umbilical wall
is nearly vertical and has a subangular shoulder.

The whorl is ornamented with ribs of unequal length. Every third, fourth,
or fifth is longer and somewhat stronger than others, sinuous on the flank,
starting from the umbilical shoulder, where they are slightly elevated, if not
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distinctly tuberculate.  The shorter ribs appear near or somewhat above the
middle of the flank. Both the longer and shorter ribs are projected on the -
venter, tending to form obtuse chevrons. On the ventral part of the whorl of
middle growth-stage the ribs are of moderate strength and separated by slightly
broader interspaces. On the adult whorl the major ribs are broadened, and
straightened or slightly projected, fading awav towards the venter. while all
the minor ribs are much weakened or nearly obsolete.

The suture is very similar to that of Gardeniceras, and accordingly to that
of Puzosia, having a large, assymmetrically trifid 1, which is deeper than E, and
remarkably descending auxiliaries.

Remarks.-—As compared with the type-species, T. clypealoide (LEONHARDT)

mm .,

Fig. & Tragodesmoceras ashlandicum (ANDERsON). Cross section of an
example, UCLA. 28798, from loc. CIT. 1444, Member 1 of the Redding
area. See Pl. 5, fig. 1a, b for other views.
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Figs. 9, 10, Y')'{l[/n)(ll’.\')II(N'!’I'!I;" ashlandicum (ANDERSON).
9. A specimen from loe. CIT. 1195, Member I of the Redding area, Shasta
County.
10, Another from loc. CIT. 1208, Member [ of the Redding area.

(1897, p. 57, pl. 6, fig. 2), from the Turonian of Europe, and its allied species, T.
clypeale (SCHLUTER) (1872, p. 51, pl. 15, figs. 9-14), from the Coniacian of
Burope, T. ashlandicum is larger, more evolute, and has the suture of Puzosia
type rather than Desmoceras type. The slight elevation at the umbilical end of
the major rib is another feature peculiar to the present species, but is not so
strongly tuberculate as in Municriceras.

While 7. clypealoide and T. ¢lyprale seem to have affinity with such members
of the Desmoceratinae as Pserdonhligella and Tragodesmoceroides, T. ashlandicum
is apparently similar to such members of the Puzosiinae as Awstiniceras and
Mesopuzosia.  There might be parallel development in species groups derived
from different stocks, but the evidence for tracing the origin of the present
species is not yet sufficient to allow the establishment of a new genus. It should
be also noted that the present species in some respects resembles Hawericeras
(s. 1)

In the Western Interior province there are certain forms which are similar
to the present species. An example was kindly shown to me by Dr. COBBAN in
his collection. 7. basst MorrOW (1935, p. 468, pl. 52, figs. la-c; pl. 53, figs. 3-5;
text-figs. 1, 31, from the Jetmore member of the Greenhorn formation, Kansas,
may he another example. There is also a form, as represented by an immature
spacimen, from the Carlile shale, Wyoming, now preserved in C. W. WRIGHT's
collection, whieh is somewhat intermediate between T. clypealoide and a more
evolute form.

A large specimen from California, UCLA. 28798 (PL 5, fig. 1a, b) is interest-
ing in that it shows the change of characters with growth. Although its adult
whorl is comewhat inflated, its inner whorl is less so, being close to ANDERSON’s
holotype.  If we plot the proportion of height and breadth on a diagram, a
smoothly curved line is obtained (Fig. 11). The holotype of “Pachydiscus

oregonensis’” ANDERSON (1958, p. 221, pl. 27, figs. 2, 2a) in its dimensions falls
on the same line. From this and other points this specimen is proved to be
referable to 7. ashlandicum, and thus the specific name oregonensis should be
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Fig. 11. Diagram showing the proportion between breadth and height of
whorls in Tragodesmoceras ashlandicuin (ANDERSON). A holotype of
T. ashlandicum ; B: “T. oregonensis” AnDERSON; C: other examples
of 1. ashlandicum ; D: T. averilli ANDERSON (for eomparison); ( ):
intercostal measurements.

suppressed. The holotype of “Pachydiscus averilli' ANDERSON (1958, p. 222, pl. 7,
figs. 4, 4a) in its dimension deviates considerably from the line and is more
weakly ornamented. This may be a different species, although it is referable
to Tragodesmoceras.

Occurrvence.-—'Type locality CAS. 446, “4 miles southeast of Ashland, Oregon™.
Another locality is recorded as “Forty-nine mine near Phoenix, Oregon”
(ANDERSON, 1958, p. 221, for “P. oregonensis”). The stratigraphic position for
these localities have not precisely described, but Prck., IMLAY, and POPENOR
(1956, p. 1979 listed T. ashilandicum as one of the species in their Members T &
IT of the Hornbrook formation of the general area of southwestern Oregon and
northern California.

Locs. CTT. 1444, CIT. 1195, and CIT. 1208 in sandstones of Member I of
the Redding area, Shasta County, California. This member is best referred to
the Turonian from its stratigraphic position and contained fossils.

Family Pachydiscidae Srary, 1922

In California the pachydiscids occur fairly commonly, but are confined to
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the upper part of the Upper Cretaceous. They are represented by Fupachydiscus,
Anapachydiscus, Pachydiscus, Canadoceras, and Patagiosites. No species of
Fopachydisens, Lewesiceras, and Pachydiscoides have been found there.

While the various, interesting examples of the bituberculate pachydiscids
are known in Japan and Sakhalin (see MATSUMOTO, 19556b), very few occur in
California. Among the specimens at my disposal there are only two, crushed
specimens of Menuites sp.. from loce. CI'T. 623, Point Conception, Santa Barbara
County (Coll. J. DORRANCE) and loc. CAS. 13289, Point Loma, San Diego County
(no record of collector). Another, small, very poorly preserved specimen, from
loe. LSIUL 1999, west side of the Capay Valley, Yolo County (Coll. J. M. KIrRBY),
may be comparable with Menwites pussilus MATSUMOTO (1955b, p. 165, pl. 32,
figs. la-d, 2a-d, 3a-c, 4a, b1, but cannot be identified with certainty.

Genus FKupachydiscus SPATH, 1922

Tupe-species.—Ammonites isculensis REDTENBACHER, 1893, by original
designation.

Sunonyn.— Mesopachydiscus YABE and SHIMIZU, 1926,

Generie diagnosis.—See MATSUMOTO, 1954a (p.281); WRIGHT in MOORE
| Kditor |, 1957, p. L.380. The constriction was accounted as one of the diagnostic
features of this genus in my older papers (1947, p.37; 1951, p.22), but this
should not be stressed too much, because on the outer whorl it may or may not
develop depending on species.

Remarks.—This strongly ribbed genus is readily identified. It is common
in the upper part of the Urakawan in the Japanese province, approximately
equivalents of the Santoniam plus (7)) Lower Campanian, but the type-species
oceurs, according to BRINKMANN (1935), in the Upper Coniacian and Lower
Santonian of the Alpine Gosau beds. Whether Kupachydiscus was derived from
Lewesiceras, Anapachydiscus, or otherwise is not clear in our present knowledge.
1t cannot be overlooked, however, that a Coniacian example from California, to
be described below, resembles a certain species of Lewesiceras.

I have recognized the following species of FEwpachydiscus in the Upper
Cretaceous of the West Coast.

(1Y FEupachydiseus sp. aff. K. teshioensis (JIMBO)

(2)  Fupachydiscus haradai (JIMB0), including “Pachydiscus perplicatus”

WHITEAVES and “Pachydiscus haradai” of USHER (1952)

(3 Fupachydiscus sp. of. E. levyl (DE GROSSOUVRE)

(1) Fupachydiseus sp. nov. (?) aff. E. lamberti COLLIGNON

[ describe here the first two species. The third species is represented only
by a small, probably immature, specimen, from “a mine shaft underneath the
lavas, Manton, California”, donated by Mr. 1. E. Vokks to Stanford University.
In spite of its small size the specimen has already distant and rather rectiradiate
ribs, which are normally found on the adult whorl of E. leryi (GROSSOUVRE)
(1894, p. 178, pl. 21; pl. 30. figs. 1, 2), from the Alps-Maritimes and the Campanian
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of Madagascar ( COLLIGNON, 1938, p. 14, pl. 3, figs. 3, 3a; text-fig. A; 1955, p. 34).
The fourth species resembles E. lamberti (COLLIGNON) (1938, p. 35, pl. 5, figs. 3,
3a, 3b; 1955, p. 45, pl. 10, figs. 1, 1a, 1b), from the “middle Campanian” of
Madagascar, in the relatively high outer whorl, which is ornamented with
distant, rather rectiradiate, strong ribs. The species is represented by two
gigantic specimens, UCLA, 28683 and 28684 (Pl 7, figs. 1a-¢, 2) from loc. UCLA.
3956, Santa Monica Mountains, California, now preserved at the University of
California at Los Angeles. There is another comparable, fragmentary, body
whorl, from the Santa Ana Mountains, in the collection of Standford University.
Another well preserved specimen, which Dr. . L. JoNES showed me in his
collection at the U. S. Geological Survey, Menlo Park, may be allied to this species.
One of the differences between the species from Madagascar and California is
that the ribs are weakened or interrupted on the siphonal line in the former but
rather exaggerated in the latter. The ‘full description of this interesting,
probably new species will be given by Dr. JONES.

Fupachydiscus sp. aff. K. teshioensis (JIMBO)
Pl 6, figs. la-¢; Text-fig. 12

Compare.--—-

1874, Pachydiscus teshioensis JimMBo, Pal. Abh., Bd.6 [N.F. 2], p.30 [176],
pl. 3 [19], figs. 1, 1a, 1b.

Holotype of E. teshioensis (JIMBO).—An original specimen of JiMmpo (1894,
pl.3 |19], figs. 1, 1a, 1b), from the Upper Cretaceous of the “’I“sikapunnai",
Abeshinai area, Teshio Province, Hokkaido.

Material—The Californian specimens which I describe under the above
heading are as follows:

UCLA. 28799 (Pl 6, figs. 1la-c; Text-fig. 12), from loc. UCLA. 3368 (Coll.

James VALENTINE)
A fragmentary, inner whorl, from loc. UCLA. 3782 (Coll. W. P. POPENOE)
Another specimen of moderate size, from loc. UCLA. 3783 (Coll. W. P.
POPENOE) ; others from loc. SOC. K-53, 55 (Coll. KENNELL & ROBINS)
Measurements.—

Specimen Diameter Height Breadth (B/H)  Umbilicus (».)
Holotype (deformed) 249.0 &5.0 142.0 (1.66) 82.0 (33)
GK. H 3414 (hypotype) 220 72.0 104.5 (1.45) 65.3 (29.7)
UCLA. 28799 106.5 49.5 63.5 (1.2R8) 30.0 (28)

" (‘/2 vol. early) ~ 33.0 39.6 (1.20)
One from loc. 3782 - 22.0 30.2 (1.34) -
One from loc. 3783 57.0 25.5 30,9 (1.21) 12.5 (22)
Holotype of L. beantalyense ,, . . .
(after COLLIGNON) 72 35 54 1.54) )
L. tongoboryense (after on .
Cotininos) 59 27 38 (1.40) 18 (@31

Descriptive remarks.-—In the relatively inflated and depressed whorls and

the arcuate and strong ribs, the Californian specimens under consideration are
best comparable with Fupachydiscus teshiornsis (JiMB0O) from Japan. The
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Canadoceras yokoyamat (JIMBO)

PL120 fig. 1a-c; PL 13, figs. 1a-c, 2;
PL UL fig. 1a, b; PL 15, fig. la-c

1804, Pachydiscus yokoyamai Jimso, Pal. Abh., Bd. 6 [N. F. 2}, p.31 [177].
pl. 2 [18], fig. 3, 3a, 3h.

21903, Pachydisens anultisuleatus WHITEAVES, Mesozoic Fossils, vol. 1, pt.5,

p. 319, text-fig. 50; pl. Ko,
? 19520 Pachydisens maltisuleatus, USHER, Geol, Surv. Canada, Rull. 21, p. 81,

pl 16, figs, 1-45 pl. 31, fig. 8.

1954, Canadocervas yokoyamai, MATSUMOTO, Cret. System Japanese Islands,
Appendix, p. 302, pl. 13 [29], fig. 2a, b; pl. 17 [33], figs. 1a, b, 2; text-
fip.26 [72].

1954, Canadoceras aff. kossmati MATSUMOTO (pro parte), Cret. System Japa-
nese Islands, Appendix, p. 296, pl. 20 [36], fig. 4a, b.

1958, Canadaoceras fraternnm, ANDERSON (non GABB), Geol. Soc. Amer.,, Memoir
71, p. 233, pl. 50, fig. 1.

Holotype —GT. 1-103 from “Tsiptaushibets, a branch of the Tumbets, Kitami
province, Hokkaido”. A number of other examples from the Campanian of
Hokkaido and Sakhalin have been shown in my paper (1954a).

Material—The Californian examples of the present species, which I have
examined, are as follows:

UC. 14938 from loc. U(C. 2701, and another from loc. UC. 2699, Chico Creek,

Butte County (no record of collectors)

LSJU. 8532 (PL 12, fig. 1a-c) from loc. LSJU. 2609, Chico Creek, Butte
County (Coll. R. E. CooK)

LSJU. 8528 (Pl 13, figs. la-c, 2), 8529, 8530, 8531A, and 8531B (Pl 14,
fig. 1a, b) from loc. LSJU. 3355, Mill Creek, Tehama County (Coll. S.
W. MULLER)

GK. H7004 from loc. TM. 1011 | =LSJU. 3300}, Chico Creek, Butte County
(Coll. T. MATSUMOTO and S. CHUBER)

A young specimen, UCLA. 28843 (Pl 15, fig. 1la-¢), from loc. UCLA. 3637,

Chico Creek, Butte County (Coll. L. E. & R. B. SauL)

A comparable specimen from loe. CIT. 1053, Orange County (Coll. W. P.
POPENOE)

Measurements.—

Specimen Remarks Diameter Height Breadth (B/H) Umbilicus (<)
US. 14938 {(last whorl) 203.0 85.5 77.5 (0.90) 60.7 (30)
TP (/. whorl earlier) - 47.3 43.7 (0.92) -
f(at the last septum) c. 160 63.0 62.0 (0.98) 49.0 (31)
LSJU. 85321('/. whorl earlier) 115.0 44.0 44.5 (1.01) 37.8 (32)
(1 whorl earlier) c. 8 34.6 35.5 (1.02) 28.4 (33)
(at the illustrated . .
LSJU. 8528][ suture) 120.0 52.4 53°5 (1.02) 31.8 (26)
(/. whorl earlier) - 37.8 40.9 (1.08) -
Lo [(last whorl) ¢. 165 46.0 46.0 (1.0) —
LSIU. 8529 (77 " horl earlier) 336 37.4 (1.11)
LSJU. 8531B (undeformed part) 75.0 34.5 34.5 (1.0) 20.2 (27)

GK. H 7004 (immature) 35.5 14.0 16.0 (1.14) 12.5 (35)
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One from loc. UC, 2699 90.5 280 27.0 (30)
" (slightly earlier) - HE N 3.7 (L.0m)

UCLA. 28813 (immature) 33.0 13.8 16.2 (1.17) 11.5 (34)

Diagnosis.—The whorl is relatively thick, somewhat broader than high in
the earlier growth-stages, and nearly as broad as high in the later. The flank
is convex and the venter is moderately rounded. The umbilicus is fairly narrow
and fairly deep, with a steep umbilical wall and a rounded shoulder. The max-
imum breadth of the whorl is at or slightly above the umbilical shoulder.

The ribs ave relatively coarse and strong, as compared with other species
of Cancdoceras, becoming, however, weak on the body whorl of the full grown
shell. They are separated by interspaces as broad as or slightly hroader than
themselves. Thev are of unequal length, but even the shorter ribs arise slightly
above the umbilical shoulder. Some of the shorter ribs branch from the longer
ones, and others are intercalated. The periodic, long and strong ribs are provided
with prominent tubercles at the umbilical shoulder and are associated with
constrictions on the internal mould, but tuberculated long ribs without accom-
panying constrictions may be found. The tubercles become weak and bullate
on the outer whorl. The ribs are prorsiradiate, gently arcuate on the flank,
concave anieriorly, and show a projection of moderate intensity on the venter.

There is no significant. difference in suture among the species of Canadoceras.

The shell sometimes reaches a large size. An example from California has
the last suture at a diameter of about 230 mm.

Remarks.—Almost all the specimens from California listed above match so
well the Japanese examples of Canadoceras yokoyamai (JiMro), that 1 am
confident about the identity of species. A few specimens from Chico Creek
have, however, a relatively wide umbilicus as compared with the usual examples.
They exhibit otherwise the diagnostic features of the present species, and are
best referred to it. If the widely umbilicate form were proved to occur slightly
higher (or lower) level than the normal one, it might be separated subspecifically.
So far as the available material is concerned, such a situation is not likely to
happen. In Japan, Sakhalin, and Alaska (in the collection of Paleontological
Laboratory of Shell Oil Co. at Seattle) there are examples of widely umbilicate
Canadoceras multicogtatum MATSUMOTO (1954a, p. 304, pl. 18 {34]. figs. 1a, b,
¢, 2; text-fig. 28 [ 741), but that species is clearly distinguished from C. yokoyamai
(JIMBO) by its more compressed whorls and more numerous, more crowded, and
finer ribs.

The present species was once regarded by SPATH (1922, p. 124) as a prob-
able example of Nowakites. From the descriptions and illustrations of the species
of Nowakites, from the Lower Senonian of Europe, I hesitate to give here clear
distinction between Nowakites and Canadoceras. The diagnosis of Nowakites
recently written by COLLIGNON (1955, p. 13) can well be also applied to some
species of Canadoceras. Frequent umbilical tubercles may characterize Nowakites.
In addition, we could expect distinction in sutures and in the size of the adult
shell. However, the suture of the holotype of the type-species of Nowakites,
Pachydiscus carezt GROSSOUVRE (1894 [1893], p. 190, pl. 25, fig. 3), is not known.
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Anyhow, C. yoloyamai (JIMBEO) is so intimately allied to . kossmati MATSUMOTO
and also . npewberryanum  (MEEK), the type-species of Canadoceras, that 1
think it reasonable and natural to vefer this species to Canadoceras, which genus
is better defined and befter known (see MATSUMOTO, 1954a, p. 290) than
Nowalkites.

The distinetion of (. yokoyamai (JiMBo) from C. newberryanum (MEEK)
and also from €. kossmati (MaTsumMoro) lies in its broader whorl and coarser
ribs. In this respect C. yokoyamai (JIMBO) is eloser to C. multisuleatum (WHITE-
AVES) (1903, p. 319, pl. 50; Usner, 1952, p. 81, pl. 16, figs. 1-4; pl. 31, fig. 8),
as 1 mentioned previously (1954 [1953], p. 304). On seeing the examples from
California, with some variability, T am rather inclined to doubt the specific
distinetion between . yokoyomai (JiMpo) and C. multisuleatum (WHITEAVES).
Waireaves' illustrated specimen of Pachydiscus multisuleatus (1903, text-fig. 24
and pl. 500, GSC. 58536, which is here designated as lectotype (not holotype,
despite Uster's indication [ 1952, p. 841, since it is one of the syntypic speci-
mens). has rather semielliptical whorl section just like the typical examples of
. yokowamai (Jimso). Minor difference in ribbing may not he significant, since
the species is variable in that point, as USHER has mentioned (1952, p. 84).
Some of the Canadian specimens have a wide umbilicus, just as some of the
Californian ones have. One of the Japanese examples, GK. H3540. which came
from the bed below the level of unmistakable C. kossmati MATSUMOTO, was
considered by myself (1951 [1953], p. 296) to be possibly referable to C. multi-
suleatum (WHITEAVES), although it was listed and illustrated temporarily as
C. aff. kossmati MATSUMOTO (1954a, p 296, pl. 20 [36], fig. 4, 4a). This is,
in myv present knowledge, betier regarded as being within the variation of C.
yokoyamai (JIMBO).

From all the above observation, C. multisuleatum (WHITEAVES) (1903)
very probably falls in the synonymy of C. yokoyamai (JIMRO) (1894). However,
I suspend a final conclusion until T get an opportunity of studying the type speci-
mens of the former.

(. yokoyamai (JIMRO)' might be sometimes misidentified with Ewpachydiscus
Jaradai (J1MBo). especially with the relatively less inflated representative of
that species on the West Coast. Tn the former there is a decrease in the intensity
of ornament on the whorl of the later growth-stages, while the latter shows an
increase of ornament on the mature whorls. A periodic constriction is another
criterion.

Oceurrence—Loces. UL 2701, UC. 2699, LSJU. 2609, UCLA. 3637, and ™.
1011 | =LSJU. 3300]. all from the lower part of the upper half of the Chico
formation in the type section of Chico Creek, Butte County (along with Sub-
mortoniceras chicoense (TRASK) and Baeulites chicoensis (TRASK)) and LSJU.
3355. Pape Place, Mill Creek, Tehama County (along with Inoceramus naumannt
YOKOYAMA).

A comparable specimen came from loc. CIT. 1053, upper part of the Holz
shale in Santa Ana Mountains, Orange County.
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Thus, in California the species is found in the beds which are considered
lower than those of (7. wewberryanum (MEEK). In the Nanaimo group of Van-
couver Islands, according to USHER, C. mudtisuleatum (WHITEAVES), which is
probably identical with €. yokoyamai (JIMRO), is said to occur in the Upper

Qualicum formation, while (. newberryanum (MEEK) ocecurs in the Haslam and
Ceder District formations.

In Japan and Sakhalin the ranges of C. yokoyamai (JIMBO) and C. kossmati
MATSUMOTO overlap each other in the “Lower Hetonaian” (zone of Inoceramus
schmidti), but the former species appears earlier than the latter. Some of the
examples of (. yokoyamai (JIMBO), including JIMRO's original specimen, have
not yet heen stratigraphically well located.

Canadoceras mysticum MATSUMOTO
Pl. 15, figs. 2, 3a-c

1954.  Canadoceras mysticum MATSUMOTO, Cret. System Japanese Islands, Ap-
pendix, p. 307, pl. 156 [31], figs. 2a, b; pl. 19 [35], figs. 1a, b, ¢, 2a, b;
text-figs. 29 [75] and 30 [76].

Holotype.—GK. H 5184, from the zone of Inoceramus schmidti, Teshio
Province, Hokkaido ( MATSUMOTO, 19544, pl. 19 351, fig. 1a, b, ¢).

Material—The Californian specimens which 1 refer to this species are
UCLA. 28842 (P1. 15, fig. 3a-c}, from loc. UCLA. 3637, and UCLA. 28844 (Pl.
15, fig. 2), from loc. UCLA. 3636 (both Coll. L. . & R. B. SAUL).
some fragmentary whorls which are comparable with this species.

Measurements.——

There are

Specimen Diameter Height Breadth (B/H)  Umbilicus (°5)

GK. H5184 92.5 40.8 31.2 (0.76) 25.0 (27)

82.0 35.5 30.4 (0.85) 22.3 (27)

UCLA. 28812 {71,0 30.3 26.9 (0.88) 20.6 (29)
- 22.8 20.4 (0.89) -

UCLA. 28844 65.0 29.0 c. 11x2 (0.76) 16.4 (25)

Specific diagnosis.—The whorl is considerably involute with a fairly narrow
umbilicus. It is relatively compressed, with a narrowly arched venter and
flattened flanks. The ribs are numerous, relatively weak, and nearly radiate or
gently flexuous on the main part of the flank, passing gradually to a ventral
projection. In more or less late growth-stage the constrictions and major ribs
are prorsiradiate. The constrictions are frequent but shallow. The umbilical
tubercles are indistinct, being discernible as weak bullae along the major ribs or
sometimes almost obsolete. The suture is of typical Pachydiscus pattern.

Remarks—The two illustrated specimens are not quite identical in the
curvature of the ribs, obliqueness of the constriction and weakness of the tuber-
cles. The differences are minor and can be ignored as variation within the same
species, as in the case of the Japanese specimens. In the essential features the
Californian examples match the Japanese ones. The ribs, which are numerous
and rather crowded on the immature whorls, become more distant on the adult
whorl, as shown in the holotype. Although the adult body chamber is only
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imperfectly preserved in one of the Californian specimens, the tendency towards
this character is well recognized on the outer whorl.

The weakening of the ornament in this species foreshadows Patagiosites.
The latter genus is represented in California by a species which occur in strata
probably younger than the heds containing C. mysticiom.

Occurrence.—TLoes, UCLAL 3637 and UCLA. 3636 on Chico Creek, lower part
of the upper half of the Chico formation in this area, Butte County, east side
of the Sacramento Valley., California. From the same localities Canadoceras
yokoyamai, Submortoniceras chicoense, and Raculites ehicoensis, among others,
have been obtained.

C. mysticum is a rare species in the Japanese Campanian. Its discovery,
although rare. in California is noteworthy.

Genus Pafagiosites SPATH, 1953

Tuve-specics—-Amnionites patagiosus SCHLUTER, 1867.

Generie diagnosis— See SpaTn, 1953 (Falkland Isl. Dep. Survey, Sci. Rep.,
No. 3), p. 38; WRicHT v Moorr | Editor], 1957, p. L 380.

Remarks.—1 once pointed out the close affinity of Patagiosites with Canado-
ceras (MATSUMOTO, 1954a, p. 291). Thus I agree with WRIGHT (1957, p. 1. 380)
in regarding Patagiosites as probably a reduced derivative of Canadoceras.
SPATH’s statement that the suture of Patagiosites should bhe puzosid type and
less advanced than that of Anapachydiscus or Pachydisens (s.s.) is not tenable.
The suture is quite similar to that of Awapachydiscus, Pachydiscus, or Canado-
ceras.

In California there is one species of Patagiosites as described below. The
occurrence of this genus in California is quite reasonable, because Canadoceras
is common in the northern Pacific region. In fact Caradoceras compressum
MATSUMOTO (1954a, p. 310, pl. 20 |36/, figs. 1, 2a, b, 3; text-fig. 31 [77]) from
Japan is better transferred to Pafagiosites.

Patagiosites arbucklensis (ANDERSON)
Pl 16, fig. la-c; PIL. 17, figs. 1a, b, 2a, b

1958,  FEupachydiscus arbucklensis ANDERSON, Geol. Soc. Amer., Memoir 11,
p. 223, pl. 44, fig. 1, 1a; pl. 45, fig. 1.

1958,  FKupachydiscus willgreceni ANDERSON, Geol. Soc. Amer., Memoir 71, p. 223,
pl. 46, fig. 2.

1058, Naowalkites dobbinsi ANDERSON, Geol, Soe. Amer., Mewmoir 71, p. 231, pl. 44,
fig. 2, 2a.

1958. Nuowalkites rumseyensis ANDERSON, Geol. Soc. Amer., Memoir T1, p. 231,
pl. 45, fig. 3.

1058,  Puzosia (Parapuzosic) arenaica ANDERSON, Geol. Soc. Amer., Memoir 71,
pl. 46, fig. 4, 4a.

1958. Duzosia (Holcodiscoides) gorrilli ANDERSON, Geol. Soc. Amer., Memoir 71,
p. 240, pl. 46, fig. 4, 4a.
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Holotype.—The holotype by original designation is the specimen illustrated
by ANDERSON, 1958, pl. 44, fig. 1, 1a. Its locality is CAS. 25730.
Material.-~In addition to the holotype and paratype of ANDERSON's Kupachy-
discus arbucklensis, there are many specimens from the same type locality (CAS.
25730) (Coll. H. L. DOBRINS). They received from ANDERSON (1958) five other
new names, but represent specimens of different growth-stages or varieties of
the same species (see above synonymy). There is another example from loc.
CAS. 33717 (Coll. H. L. DORBBINS).
In the collections of other institutions, from the same locality and its vicinity,
there are still more examples of this species. They are as follows:
UC. 14939, with a label of Eupachydiscus arbucklensis ANDERSON, from loc.
UC. 190, Sand Creek, west of Arbuckle (Coll. no record)

LSJU. 8517-A (PL 16, fig. la-¢), LSJU. 8518 (Pl. 17, fig. 1a, b), LSJU.
8521 (PL 17, fig. 2a, ), LSJU. 8517-B3, 8519, 8522, 8523 from loc. LSJU.
3169 (Coll. J. M. KIRBY)

Specimens, without register numbers, from loes. SOC. K-237, K-238, K-239,

and K-210 (all Coll. M. V. KIRK)

Measurements.—

Specimen Diameter Height Breadth (B/11)  Umbilicus ()
CAS. holotype 119.7 48.0 42.0 (0.87) 36.5 (30)
CAS. paratype 170.5 68.0 65.0 (0.95) 5. (3
UC. 14939 118.5 47.5 - 35.6 (30)
LSJU. 8516 106.4 44.7 : 30.3 (£8)

" 7 ("7 vol. early) 85.7 37.2 - 22.6 (26)
LSJU. 8517 c. 180 2.0 62.6 (0.87) 59.5 (33)
LSJU. 8518 35.5 14.7 13.8 (0.93) 9.8 (28)
LSJU. 8520 120.0 50.0 43.5 (0.87) 33,14 (29)

Diagnosis.—The shell is discoidal, modevately involute, and fairly large,
growing rather slowly, with an umbilicus of moderate size, so that it resembles
Puzosia. The whorl is somewhat higher than broad; the proportion of its
height and breadth is 10:8-9.5. It has a narrowly arched venter, rather flattened
or only slightly convex flanks, with the maximum breadth near the umbilical
margin, and a steeply inclined, but not vertical, umbilical wall.

The inner whorls, of diameters below 50 mm. or so, are ornamented with
numerous flexuous ribs, umbilical tubercles, and periodic constrictions. The ribs
are of unequal length and strength; the periodic major ribs are provided with
prominent tubercles at the umbilical shoulder and usually, but not always,
bordered by constrictions; many of the minor ribs start near the umbilical
margin, sometimes tending to be united with the major ones near the umbilical
tubercles; a few minor ribs are shorter than others, appearing only near the
mid-flank. On the venter all the ribs are bent forward and separated by the
interspaces, which are as narrow as or slightly broader than the ribs.

On the middle whorl, at diameters from 50 mm. to about 100 mm., the ribs
and the tubercles are weakened. The major ribs are frequent but rather irregular
in distance and strength; some of them are very weak. The umbilical tubercles
are bullate. Narrow and shallow constrictions are discernible along some of the
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In the shell-form and the ornamentation the described specimen of California
closely resembles the outer whorl of Acanthoceras pepperense MOREMAN (1942,
p. 204, pl. 32, fig. H; text-fig. 2 m) (Text-fig. 39 of this paper), from the Tarrant
formation of the Eagle Ford group of Texas. In addition to the holotype, BEG.
19803, there are several specimens, from loc. BEG. 2411 and BEG. 2410, the
flag member of the Eagle Ford group, which are best referred to A. pepperense.
The one figured by ADKINS (1928, pl. 27, fig. 2) as “Acanthoceras n. sp.”, from
loc. REG. 2410, may be one of them. From the observation of all the available
specimens [ conclude that A. pepperense is fairly close to an upright-horned
species of Acanthoceras, which occurs somewhat below the zone of Acanthoceras
amphibolum and is considered by (OBBAN (personal conversation) to be new,
and in my opinion is closely related to Acanthoceras cornigerum CRICK (1907,
p. 207, pl. 13, fig. 1, Ta; MATsSUMOTO, SAITO, and FUKADA, 1957, text-fig. 5, from
Zululand, South Africa. On the other hand, the less strongly horned, earlier
whorl of A. pepperense is almost indistinguishable from the British Lower Chalk
A. sherborpi SPATHL (1926, p. 63) | =Ammonites cenomanensis, SHARPE (non
I ARCHIAC), 1857, p. 37, pl. 17, fig. 1a, b|, but for a slightly narrower umbilicus.

There is another Californian specimen which should be taken into consider-
ation. It is an imperfectly preserved ventral portion of a septate whorl, from
loe. LSJU. 2958, Walthan Creek of Coalinga Quadrangle, Lower Waltham form-
ation (Coll. S. W. MULLER). It resembles A. sherborni but is closer to Acantho-
ceras evolutum SPATH (1926, p. 82) | =Ammonites sussexiensis, SHARPE (non
MANTELL), 1855, p. 34, pl. 15, fig. 1] in the ornamentation on the venter.

Oceurrence.—Loe. CAS. 2324, north side of Walthan Creek, presumably
Lower Waltham formation, Coalinga Quadrangle, Fresno County, west side of
the San Joaguin Valley.

Genus Romaniceras SPATH, 1923

Type-species.—Ammonites deverianus D'ORBIGNY, 1841, by original de-
signation.

Synonym.—Kossmatia, YABE, 1927 (non UHLIG, 1907) (see WRIGHT and
MATSUMOTO, 1954, p. 128).

Generie diagnosis.—See MATSUMOTO, SAITO, and FUKADA, 1957 (Mem. Fac.
Sci., Kyushw Univ., ser. D, vol. 6. no. 11, p. 21.

Remarks.—Romaniceras is proved to be a multituberculate derivative from
Calycoceras, while Acanthoceras gives rise to Yubariceras (see MATSUMOTO et al,
1957, p. 22 and p. 26).

In California there are fairly well preserved specimens of Romaniceras,
which 1 identify with the two species, R. deverioide (DE GROSSOUVRE) and R.
sp. aff. R. pseudodeverianum (JiMB0). There is another undeterminable species,
which are probably distinguished from these two.
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Romaniceras depverioide (Dl GROSROUVRE)
Pl 25, fig. la-c; Pl 26, fig. la-c; Pl 28, fig. 1a, b;
Pl 29, fig. 4a-c; Text-figs. 10-44

1889, Ammoaonites deverioides DE GROSSOUVRE, Bull. Soc. Géol. France, 3 ser.,
vol. 17, p. 524, pl. 12, figs. 1, 2.

1897.  Awmmonites deverioides, PERON, Mém. Soc. Géol. France, Paléont., no. 17,
p. 21, pl. 1, figs. 2, 3,

1931,  Romaniceras lohoense ADKINS, Unin. Teras Bull, no. 3101, p. 44, pl. 2,
figs. 1, 21; pl 3, fig. 5.

1937. Acanthoceras deverianum, BASSE (pro parte) (non D'ORBIGNY), Hawut-
comni. Repub. franc. Syrie Lyban, Notes et mém. 2, p. 180, pl. 8, fig. 1a, b.

1939.  Romaniceras deverioides, COLLIGNON, Awnn. ((éol. Serv. Mines, Madagas-
car, vol. 10, p. 37.

1058, Mantelliceras conquistador ANDERSON, Geol. Soe. Amer., Memoir T1,
pl. 2145, pL. 15, fig. 2.

1968, Mantelliceras aff. conquistador ANDERSON, Geol. Soc. Amer., Memoir T1,
p. 245, pl. 14, fig. 2.

1958.  Mantelliceras aff. conquistador ANDERSON, Geol. Soc. Amer., Memoir 71,
p. 245, pl. 14, fig. 2.

1958, Romaniceras hesperiiom ANDERSON, (Geol. Soe. Amer., Memoir 71, p. 246,
pl. 23, fig. 1, 1a.

Lectotype.—DFE GROSSOUVRE (18891 established this species on syntypes.
The figured specimen (DE GROSSOUVRE, 1889, pl. 12, figs. 1, 2) is here designated
as the lectotype. It is now preserved at the Kcole de Mines, Paris and its
plaster cast has been kindly sent to Kyushu University (GK. H9139) through
Dr. J. SORNAY. According to his information, it came from one of the numerous
quarries in the “tuffeau” in the neighborhood of Bourré (Loir et Cher), France.

Material—The following, relatively well-preserved specimens are the (ali-
fornian examples of the present species.

Three measured and illustrated specimens, UC. 32251 (Pl 25, fig. la-c;
Text-fig. 41), UC. 15748 (Pl. 26, fig. la-c; Text-fig. 43), and UC. 33831
(Text-fig. 44a, b), from loc SOC. K-225 (Coll. M. V. KIRK)

Two measured and illustrated specimens, CIT. 3727 (Pl 28, fig. 1a, b:
Text-fig. 42) and UCLA. 28796 (PIl. 29, fig. 4a-c), and also three other
measured specimens from loe. CIT. 1315 (Coll. W. P. PoPENOE & Carl
AHLROTH)

A specimen from loc. CIT. 1190 (Coll. W. P. PoPENOE & Carl AHLROTH)

A specimen, GK. H7048, from loc. TM. 2003 [=LSJU. 32901 (Coll. W. P.
PopreNOE & T. MATSUMOTO)

Three specimens of different growth-stages in the collection of USGS. Menlo
Park, from Swede Creek, Redding area (Coll. W. P. POPENOE & R. W.
BROWN)

ANDERSON’s (1958, p. 245, pl. 14, fig. 2; pl. 15, fig. 2; pl. 23, fig. 1, 1a)
specimens from loc. CAS. 31230 and CAS. 31231 | =CIT. 1345]

I have also studied the Texas specimens from loc. BEG. 2612 in comparison

with the Californian ones.
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Measvrenents.,

Specimen Diameter Height Breadth (B/H)  Umbilicus (#)
Lectolype 225 51.8 62.0 (1.19) 38,2 (31)
1 (' vol. earlier) 08,2 43.0 52.5 (1.22) 30,0 (31)
. loboense (holotype) 73.0 83.6 (1.14) -
Another from BEG. 2612 55.5 66.0 (1.18) .
CIT. 3727 . 125 54.3 64.3 (1.20) 29.7 (32)
17 (earlier) oo 38.5 47.8 (1.23) -
UCLA. 28746 36 37.3 46.0 (1.23) 21.8 (30)
Another from CIT. 1345 51.4 24.0 29.5 (1.22) 16.0 (29
" " 31.8 38.3 (1.20)
" " e 70 e. 42.5X2 (1.21) -
U, 32251 (costal) 890 38.5 51.5 (1.33) 25.7 (29
/1 (intercostal) 36.8 4.0 (1.19)
1C. 15748 (costal) h4.6 4.5 (1.36)
/7 tintercostal) 52.2 66.0 (1.26)
U, 33831 1725 67.5 ]7.0 (1.28) H5.6 (32)
7 'y vol. early) 44.5 58.1 (1.30)
USGS. Menlo Park 21.0 37.0 (1.19) -
" /7 {another) 44.7 52.7 (1.20)
GK. H 7048 54.5 71.7 (1.31)

Diognosis—The shell is thickly discoidal, relatively evolute, and moderately
widely umbilicate; the umbilicus being 28-32 percent of the shell-diameter. The
full-grown shell may be considerably large. The whorl is broader than high,
moderately to broadly rounded on the venter, fairly inflated on the flank, and
steep and high on the umbilical wall.

The ribs are strong and widely spaced especially on the outer whorl. They
are nearly rectiradiate on the sides, but may show a very broadly convex curve
on crossing the venter. The secondary ribs are less numerous than the primary
ribs. The tubercles are in eleven rows; they are generally strong but the
siphonal one is weakened on the outer whorl; the three tubercles on the venter
are clavate; the lower ventrolateral one is not so clearly clavate as the upper; the
upper lateral one is conical and normally weaker than the adjacent two; the lower
lateral the most prominent and situated below the mid-flank; the umbilical one
bullate and sometimes weakened.

The suture is of tvpical Romaniceras pattern. The saddle between E and
I. is subrectangular in general outline, cut with considerably deep and narrow
lobules. The saddle between I, and U, is massive. The external lobe (E) is the
deepest. The lateral lobe (1.1 is extremely asymmetric.

Variation.—-The proportion between height and breadth of the whorl changes
by individuals and also by growth-stages, ranging from 10: 11.4 to 10:13.6. In
correlation with this variation the venter is moderately to broadly rounded.

Generally the ribs become distant on the outer whorl, being separated by
much wider interspaces than the ribs themselves. The distance and, accordingly,
the number per whorl, of the ribs vary also by individuals.

The ribs are moderately broad and elevated, crossing the venter without
interruption, but on a few specimens (obtained from the same locality as the
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strongly costate ones) they are less elevated than in the usual examples.  The
feature may change also by the mode of preservation: the internal monld shows
a weaker ornament than the actual shell.

The tubercles an the vib are nearly equidistant in the normal case. The
lectotvpe, the illustrated specimen of DE GROSSOUVRE (1889, pl. 12, figs. 1, 2),
is rather peculiar in that the two ventrolateral tubercles approach each other
(Text-fig. 404, D). 1 do not regard this as a specific echaracter, because Dr.
SORNAY, in reply to my inquiry, has clarified a fact that in many specimens from
Bourré, the type locality, the two ventrolateral tubercles are more separated
than in the lectotvpe and that the spacing of the tubercles is roughly equidistant,
showing minor variation even on the same individual. The same feature is
observable on the American specimens.  On some specimens from California
and Texas the distance hetween the two ventrolateral tubercles are slightly wider
than that between the lower ventrolateral and upper lateral ones. Even an
asymmetrie configuration of the tubercles is occasionally seen, as is indicated
by illustration (1. 29, fig. 4a-¢; Text-fig. 44a, h). This is abnormal, but probably
confused ANDERSON and led him to refer some of the examples of the present
species to Mantelliceras (M. conquistador ANDERSON, 1958, p. 245, pl. 15, fig. 21
pl. 14, fig. 2).

Remarks.-—1 agrec with COLLIGNON (1939, p. 38) in separating R. deverioide
(DE GROSSOUVRE!Y from Ammonites ornatissimis STOLICZKA (1865, p. 75, pl. 40).
KossMAT (1897, p. 16 1123, text-figs. 2-1) did not compared GROSSOUVRE's illus-
trated specimen with SToLicZKA's.  His specimen from Ruillé (Sarthe), France
is probably identical with Ammonites deverioides var. armata DE GROSSOUVRE
(1889, p. 525)., which could be synonimized with Awnimonites ornatissimus
Stoniczka.  Unfortunately the type of armata, which was not illustrated, is
now missing and that of ornatissimus is imperfectly preserved. Therefore 1
cannot decide the synonyvmy, but I suggest that they may be rveferred to
Yubariceras.

Ammonites deverioides var. inermis DE GROSSOUVRE (1889, p. 525), which
received another name, Acanthoceras bizeti DE GROSSOUVRE (1901, p. 780), is in
my opinion distinetly separable from R. dererioide. The plaster cast of the prob-
ably original specimen of inermis, from the Turonian of Bourré (Loir & Cher),
France, has been kindly presented to Kyushu University (GK. H9140) through
Dr. J. SOrRNAY. [t has more compressed whorl and more crowded ribs than the
lectotype of R. deverioide; its tubercles are very weak or almost obsolete on its
flattened flanks but are distinct and approximated on its narrowly rounded venter.
In other words this species is rather allied to Fucalycoceras (?7) shastense
(REAGAN) to be described below.

If Romaniceras deverioide (DE GROSSOUVRE) is amended as above and if its
variation is recognized as described in the preceding paragraph, the Californian
examples tinder consideration are reasonably identified with this species.

Romaniceras loboense ADKINS (1931, p. 44, pl. 2, figs. 1, 21; pl. 3, fig. &)
is in my opinion specifically identical with R. deverioide (DE GROSSOUVRE). Its
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Figs. 40-44. Romaniceras dererioide (DE GROSSOUVRE). Whorl-sections of five
specimens.
40, Two sections (a, ) of a plaster cast of the holotype, from a quarry
in the ‘‘tuffeau’’ in the neighborhood of Bourré (Loir et Cher), Middle
Turonian, France.
41. UC. 32251, from loc. SOC. K-225, Swede Creek, Redding area, Shasta
County. See Pl. 25, fig. la-c¢ for other views.
12, CIT. 3727, from loc. CIT. 1345, Swede Creek, Redding area. See PI.
28, fig. 1a, b for other views.
43, UC. 15748, from loe. SOC. K-225, Swede Creek, Redding area. See Pl
26, fig. la-c for other views.
4. UC. 33831 from loc. SOC. K-225, Swede Creek, Redding area.
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holotype, from loc. BEG. 2612 in northwest Texas, is quite identical with the
normal examples from California, being within the range of variation of R.
deverioide. s shell-form is almost indistinguishable from that of the lectotype
of R. deverivide. ADKINS (1921, pl. 2, fig. 21) illustrated in lateral view only a
half of the fragmentary whorl of his type specimen. The other half was
measured by him and its cross section is illustrated here (Text-fig. 45). Un-
fortunately ADKINS' illustration and description failed to show clearly the eleven
(instead of nine) tubercles, among which the lower lateral one on the longer
rib is the most prominent. “The faint, bullate, mid-ank tubercles” of ADKINS'
description is discernible only on the shorter ribs. I have recognized another
example of this species in the collection from the same loe. BEG. 2612. Romani-
ceras cumminsi ADKINS (1931, p. 43, pl. 3, fig. 6), which has page priority over
R. loboense ADKING, might be identical with the present species, but I cannot
give accurate remarks on it, hecause its holotype is missing.

A specimen from loc. UC. B-2040, in a conglomerate of the Venado formation
equivalent crossing Putah Creek, west side of the Sacramento Valley, has eleven
rows of tubercles, but its ribs and tubercles are weaker and its whorl is more
rounded than R. deverioide. 1t may represent a different species from R. deve-
riotde, but I cannot give a specific name, because only a single, poorly preserved
specimen is at my disposal.

Occurrence.—T.oes, CIT. 1345, CAS. 3123, CAS. 31230, LSJU. 3290 [=TM.
20031, and SOC. K-225, close to one another, on Swede Creck (Ifrench Creek
on map of Milville Quadrangle), Redding arca and loe. CIT. 1190, north of Bella
Vista, Redding area. The last locality is referred to the lower part of Member
1T of POPENOE. The localities on Swede Creek were once assigned to Member IV,
but the area is o isolated that the assignement is doubtful. They may be time-
stratigraphically about the same level as CIT. 1190.

In France the type locality of Romaniceras deverioide (DE GROSSOUVRE)

Simm

Fig. 45, Romaniceras deverioide (bE GrRozcouvire).,  Whorl-section of an ex-
ample from loc. BEG. 2612, Chipsa Summit, Eagle Ford Shale. This is
the holotype of Romaniceras loboense ADKINS,
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was at first veferved to the upper part of the Ligerian « Lower Turonian). Ac-
cording to DE GROSSOUVRE's later work (1901, p. 780) the species is always ac-
companied with Colligpioniceras woollgari (MANTELL).  J. SORNAY has informed
me (a letter dated December 19, 1957 that the “tuffeau” in the neighhourhood
of Bourré (Loir et Cherr. from which the original specimens came, is Middle
Turonian,

The type locality of Romaniceras loboense ADKINS is BEG. 2612, Chispa
Summit, in western Texas, “zone 3" of the equivalent of the Eagle Ford group.
Among the associated species of BEG. 2612, Psendoaspidoceras (?) sp. of ADKINS
(1931, p. 53, pl. 2, fig. 2) is a good example of the outer whorl of Collignoniceras
woollyari (MANTELL).  The association thus proves that loe. BEG. 2612 repre-
sents the middle part of Turonian. Thus R. dererioide seems to he a good indices
of the Middle Turonian. TIts occurrence in Member TI of the Redding area in
California is in harmony with this statement.

Rowaniceras sp. aft. Ro psendodevervianiem  (JIMBO)
PlLo27, fig. Ta, by Text-fig. 46

Compare.—
1RO-L Acanthoceras pseadodereriaimmm JimBo, Pal. Abh., Bd. 6, (N.F. 2), p. 178
331, pl. 21 [5]. fi. 1, 1a, Th.
1957, Romaniceros pseadodeverionmm, MATSUMOTO, SAITO, and FUKADA, Mem.
Fac. Sei., Kynshn Unir,, ser. D, vol. 6, p. 22, pl. 8, fig. 3; text-fiz. TA-D.
Holotype of Rowmaniceras peendodererianum —GT. 1-106 (JimBo, 1894, pl.
21 151, fig. 1, Ta, Th: MaTsusoTto, Sarto, and FUKADA, 1957, pl. 8, fig. 3, text-fig.
TA-Cr, from Hokkaido.
Material.- -The Californian specimen here described is GK. H7050, from loc.
TM. 2002 | LSJU. 3280 Coll. W. P. PoPENOE & T. MATSUMOTO).
Measurements,—

Specimen Diameter Height  Breadth (B.'H) Umbilicus ()
" . 155 5 3622 (.96 9.5 35
GT. 1-106 15 ol {113: O85tm

o122 b2.h 60,9 (1.16) 38.5 (31

GK. H 7050 (intercostal) 51.5 56.6 (1.10)
1010 47.4 55.4 (1.16) 32.0(32)
R.deverianum tholotyper 94 39 14 (1.13) 29 (31)

Descriptive remarks.— The Californian specimen before me is very close to,
but not quite identical with, Romaniceras psendodeveriannim (JIMBOY (1894, p.
178 [33], pl. 21 [5], fig. 1. 1a, 1h; MATSUMOTO, SAITO, and FUKADA, 1957, p.
22, pl. 8, fig. 3; text-fig. TA-D, from Japan, and also Romaniceras deverianum
(D'ORBIGNY ) (1840, p. 256, pl. 110; FRITsCH and SCHLOENBACH, 1872, p. 32,
pl. 7, figs. 1, 5 ROMAN and MAZERAN, 1913, p. 25, pl. 3, fig. 2, 2a only ; COLLIGNON,
1939, p. 33, and 37, pl. & figs. 2, 3, 3a; pl. 9, fig. 1. 1), from the Turonian of
Furope and Madagascar. in the rounded venter, prominent ribs, and nine rows
of tubercles. Tts whorl is less compressed than in R. psewdodererianum, being
nearly as broad as that of R. deverianum. [ts ribs are separated by wide inter-
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spaces and its tubereles are not equidistant.  In this respect it is closer to K.
pseudodeverianim, although the ribs are less numerous than those of the Japanese
holotype.

There is an abnormal feature in the configuration of the tubercles of this
(alifornian specimen. The distance hetween the lateral and umbilical tubercles
is much shorter than that betweeuv the lateral and ventrolateral tubercles on
one side of the whorl, as in the Japanese examples of R. pscudodeverianiom,
hut the former is slightly longev than the latter on the other side of the whorl;
the lateral tubercles arve the most prominent on hoth sides (see Text-fig. 46).

The ribs are rather narrow and sharp on the internal mould of the outer
whorl, but may be fairly thick and strong on the shell and on the inner whorl.
They cross the venter without decreasing in strength and without noticeable
broadening: the ventral tubercles are not elavate. The shorter ribs are loss
frequent than the longer ones. In all of these characters the specimen under
consideration is distinguishable from Romaniceras wchanyiense COLLIGNON
(1939, p. 38, pl. 10, fig. 1, la; MATsUMOTO, SArro, and FUKADA, 1957, p. 24, pl.
9, figs, la-c, 25 ph 11, fig. 1a, by plo 15, fig. 20 | :Acanthoceras deveriawium of
ROMAN and MAZERAN, 1913, p. 25, pl. 8, fig. 1, 1a only |, and is evidently closer to
R. pseudodereriaim.

As the Japanese examples are not numerous, the extent of variation of R.
prevdodeveriannm is not exactly known. There is only one specimen from
California which is not quite identical with the Japanese holotype and may belong
to & new species.  For the time heing 1 call this Californian example Romaniceras
aft. R. pseudodeveriawiom (J1MBO).

In addition to this Californian representative, I have noticed a few, imper-
fectly preserved specimens from Texas which can be best compared with R.
psendodeverionum.  One of them came from loc. BEG. 2612, Chispa summit,
west Texas, the same locality as R. dererioide (GROSSOUVRE) | =R. lobocnse
ADKINS, 1931]. Another came from “Burnet Road, Travis (C'ounty, Texas, the
condensed zone of the Upper Eagle Ford™.

Pmm
—

Fig. 16 Romawiceras sp. aff. R psewdodeverioniom (Jismpo). Whorl-section of
a specimen, GK. H 7050, from loe. TM. ooz 1 L&JU. 22801, Swede Creek,
Redding area, Shasta County. Note the asymmetrie configuration of the

tubereles.  See Pl 27, fig. la, b for other views.
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they are much weakened and finally absorbed by the horn-like, inner ventrolateral
tubercles.

Ocenrrence-- Loe. CAS. LHA, IFitenn ranch | - SmitH ranch |, west of
Phoenix, southwest Oregon. The stratigraphic position of this localily is not
accurately known.  Otoscaphites perrini CANDERSON) and Huphantoceras (1)
ceratopse CANDERSON) occur from the same loc. CAS. 445A.

The vecorded occurrence is too solitary.  In view of the interregional im-
portance as discussed above, the stratigraphical and geographical distribution
of this interesting species needs to be clarified.

Subprionocyclus neptuni (GEINITZ)
PL 29, figs. 2, 3a, by PL 30, figs. 1a-¢, 2a, b; Text-figs, 60a, b, 6la, b, 62, 63

1840, Ammonites neptuni GEINTTZ, Das Quadersandstein oder Kreidegebirge in
Deatsehland, plo 3, fig. 3.

1872, Ammonites weptuni, GEINITZ, Palacontographica, vol. 20, p, 85, pl. 36,
fig. 1.

1RT2. Awmmonifes neptuni, SCHLUTER, Palacontographica, vol. 21, p. 36, pl. 11,
figrs, 1-7.

IRT2. Ammonites weptini, Frivscu, Cephalopoden der bihmnischen K reidefor-
mation, p. 30, pl. 3, fig, 4,

1896, Prionocyclus neptuni, Woons, Quart. Jowr. Geol. Soe. London, vol. 52,
p. 77, ph 2, fie. 115 pl3, figs. 1, 2, 4 (non fig. 3).

1902, Sehloenbachia siskiyonensis ANDERSON, Proe. Calif. Acad. Sei., 3rd ser.,
vol. 1, no. 1, p. 119, pl. 1, figs. 19, 20.

1902, Sehloenbachia knighteni ANDERSON, Proc. Calif. Acad. Sei., 3rd ser.,
vol. 1, no. 1. p. 119, pl. 1, figs. 1-4; pl. 2, figs. 39, 40.

T 1905, Prionotropis weptuni, PERVINQUIERE, Etudes de paléontologie funisienne,

1, ¢éph. terr. second., p. 254.

1931, Prionotropis neptini, COLLIGNON, Auwn. Géol. Serv. Mines, Madagasear,
fase. 1, p. 24, pl 4, figs. 1, la, 1h, 2,

W51, Prionacyclus neptini, Wricnt and WRiGHT, Palacontogr. Soc., 1950, p. 30.

1954 Subprionocyelus neptioni, WRIGHT and MATSUMOTO, Mem. Fac. Sci., Kiyu-
shoe Univ., ser. 1D, Geol., vol. 4, no. 2, p. 129.

1958, Oregoniccras knighteni, ANDERSON, Geol. Soe. Amer., Memoir 71, p. 264,
pl. 24, fig. 5, Ha, 6b; plo 33, fies. 1, 1a, 3 (non 7 2).

1958, Oregoniceras siskiyonense, ANDERSON, Geol. Soc. Amer., Memoir 71,
p. 266, pl. 23, figs. 2, 3; pl 24, figs. 1, 1a, 2, 3.

? 1958, Oregoniceras jillsoni. ANDERSON, Geol. Soe. Amer., Memoir 71, p. 267,

pl. 19, fig. 6, 6a,

Tupes.--GEINITZ (18491 cstablished the present species on apparently more
than one specimens. The figured specimen (GEINITZ, 1849, pl. 3, fig. 3) is here
designated as the lectotype. It came from “dem Plianerkalke von Strehlen,
Sachsen, Mittler Quadermergel”, Turonian. 1 have not seen GEINITZ'S original
specimens, but saw the hypolypes of Woops (1896) and also WRIGHT and
WRIGHT (1951).

Material-- 1 refer to the present species a considerable number of specimens
from California and adjacent ureas. The examples are as follows:

Upper Cretaceous Ammonites of California 113

A well-preserved (UC. 81501) (Pl 30, fig. 2a, b; Text-fig. 60a, h) and
another (UC. 31138) (Text-fig. 61a, b) adult shells and an immature one
(UC. 85694y (PL 30, fig. 1a-¢) from loc. SOC. K-221 (Coll. M. V. KirK)

UCLA. 28781 (Pl 29, fig. 3a, by, UCLA. 28782 (PL 29, fig. 2), and several
others from loc. CIT. 1042 (Coll. W. P. PopiNoE & W. A. FINDLAY)

Several specimens (UCLA.) from loc. CIT. 1062 (Coll. W. . PoPENOE)

A specimen (UCLA.D from loc. CIT. 1266 (Coll. W. P. PorENoR)

CAS. 25, one of the syntypes of Selhloenbachia siskiyouensis ANDERSON
(1902, pl. 1, figs. 19, 20). erroneously called the neotype by ANDERSON
(1958, pl. 24, fig. 3), and other examples of “Oregoniceras siskiyovense
ANDERSON" (1958, pl. 24, figs. 1, 1la, 2) fram loc. CAS. 445

Two of the syntypes of Schloenbachia knighteni ANDERSON (1902, pl. 1,
fig. 1), which were incorrectly figured as one. from loc. CAS. 445 (see
also ANDERSON, 1958, pl. 24, fig. 5, which was illegitimately called the holo-
type) (CAS. Coll. F. M. ANDERSON)

Other syntypes of Schloenbachia knighteni ANDERSON (1902, pl. 1, figs. 2-4;
pl. 11, figs. 39, 40) (sce also ANDERSON, 1958, pl. 35, figs. 1. Ta. 3) (CAS.
Coll. F. M. ANDFRSON)

In addition to the above, there are many, relatively poorly preserved, comparable

specimens.
Measurements.—
Specimen Diameter Height Breadth (B/1D) Umbilicus ( )
UC. 31501 1090 17.5 BLR(0.T) D26 (249)
/it (intercostal) 42.0 G200 (0.T8)
UC. 31438 92.5 39.0 1.9 (0.81) 27.5 (29
UCLA. 28782 62.5 29.2 20.7 (0.70) 17.6 (2%)
UCLA. 28781 27.5 19.3 (0.70)
Another from CIT. 1042 34.5 23,0 (0.66)
Another from CIT. 1042 247 11.2 7.2 (0.6hH 7.2 (29
Another from CIT. 1042 80.0 27.2 20,0 (25)
One from CIT. 106 33.8 20,5 (0.60)
One from CI'T. 1266 34.5 16.5 10,6 (0.60) 9.0 (26)
C“’(“s"S?iismymwmg,,) 45.0 20.7 15.3 (0.70) 1.2 (25)
CAS. (8. Jonightrni™) g g 0.0 9.8 (0.63) 18,8 (28)
(deform.)
CAS. (““S. knighteni’) 41.0 26,0 (0.63)
(deform.)
GSM. 37245 (WooDs, gy 4 14.0 R0 (0.57) 0.0 (31)

1896, pl. 3, fig. 2)

C. W. Wricnr 21325 - - 25.3 6.3 (0.64)

Diagnosis—The full-grown shell is of moderate size, but in many cases
relatively small specimens are common. It is considerably involute and its
umbilicus is fairly narrow or of moderate size. The whorl is compressed, rela-
tively more so in the young stages than in the late ones. The proportion
of breadth to height is 0.7 (on average)0.1. The flanks are only slightly
convex, roughly pavallel on the main part, and tend to be slightly convergent
toward the venter. The maximum breadth ix between the umbilical tubercles in
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the costal section, but may be at the mid-flank in the intercostal section. The
umbilical wall ix low but steep, often nearly vertical, and has a subangular
shoulder. The whorl is shouldered at the ventrolateral point and has a serrated
keel at the mid-venter.

The ribs are gently sigmoidal and somewhat prorsiradiate, normally spring-
ing in pairs from the umbilical tubercles.  Double tubercles are developed on
all the ribs at the ventrolateral shoulder, of which the inner one is often nodose
and may be weakened on the outer whorl and the outer one is distinetly clavate.
The serration on the kecl corresponds to cach rib, being situated somewhat
forward from the outer ventralateral clava; the connecting weak ribs form a more
or less acute chevrons on the venter.  The ribs and tubercles are relatively
fine on the inner. young whorl, moderately coarse on the main part of the whorl
of the middle growth-stage, and flattened or weakened on the adult body whorl.
The density of the ribs vary also by individuals. On the outer whorl the
secondary ribs may become intercalatory.

The suture is relatively simple, being incised by small dentations. E is
moderately broad: the saddle between E and L is broad, subquadrate to dome
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Figs. 60, 61, Subprionocyelus peptuni (GENTz),  Whorl-sections (a) and
ventral ornaments (by of (wo mature shells.
s UC 31501, from Joe. SOC. K 221, Swede Creek, Redding area,
Shasta County. See Pl 30, fig. 2a, b for other views.
Gl UC, 3138, from the same loe. SOC. K-221.
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like in general outline, asymmetrically bipartite by a narrow lobule: 1. is deep,
generally narrow, hut may be broadened on the last part, and variably bi- or
tripartite; the saddle hetween Loand U, is asymmetric, and higher but narrower
than the external one; U. is small and narrow; the auxiliaries are not numerous.

Variation.- On studying the examples from the Upper Turonian of England,
1 noticed a great variability of this species in the involution and compression
of the whorl, density and flexuosity of the ribs, strength of tubercles, ete. Other
European examples, as illustrated by GEINITZ (1349, 18723, FriTscH (1872), and
SCHLUTER (1872), suggest a similar feature, although some of them seem to
have heen secondarily deformed. COLLIGNON (1931, p. 24, pl. 4, figs. 1, la, 1b, 2)
clearly demonstrated the high variability of this species from the examples from
Madagascar. The same is true for the examples from California and Oregon.

The three specimens from loc. SOC. K-22i are well preserved but differ
from one another. The illustrated, adult shell (UC. 31501) is rather typical in
every respect, although the ribs are apparently coarser than those of the lecto-
type from Germany. This difference may be due to change of characters with
growth, because T have seen a general tendencey that the ribs are finer and the
whorl is more compressed in the immature shell than in the mature one. The
second specimen, UC. 31438, which is as large as the first one, has more rectan-
gular whorl-section (Text-fig. 61a), less flexuous and more distant ribs. on
which the lower veuntrolateral tubercles persist for a longer period than that.
In spite of relatively coarse ribbing on the outer whorl, this specimen has fine

., S
L ' g

Figs. 62, 63, Subprionocyclus neptuni (Guinitz). kKxternal sutures of two
mature whorls.

62. The last third and fourth sutures of a specimen, UC. 31501, from loc.
SOC. K 221, Swede Creek, Redding avea, Shasta County. See Pl 30, fig.
2, hoand Text-fig. Gta, b,

63, The last fourth suture of another specimen, UC. 31438, from the same
loc. SOC. K-221. See Text-fig. 6la, b.
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and crowded ribs on the small, inner whorl.  The third, small specimen, UC.
35694, about 24 mm. in diameter, probably represents the immature, shell,
because it shows as fine and crowded ribs as the inner whorl of the second
specimen. It is relatively compressed. On this specimen and on others as large
as it, the lower ventrolateral tubercles are indistinet, foreshadowing the charac-
ters of Reesidites WRIGHT and MAatsumoTo, 1954, The lower ventrolateral tuber-
cles tend to be weakened also on the whorl of relatively late growth stage.
Therefore the double ventrolateral tubereles characterize the main, middle growth-
stage.

From loc. CIT. 1531 = LSJU. 3291--TM. 2005) were obtained many small
specimens, which are specifically indeterminable but well comparable with such
immature whorls of this species as mentioned above. 1 collected from the same
locality a few fragmentary laurger whorls on which double ventrolateral tubercles
are shown.  Therefore the specimens from this locality are most reasonably
refevable to Subprionocyclus sp., if not exactly called S. neptuni (GEINITZ)
Juvenile.

A conziderable number of specimens from loc. CIT. 1042, Siskiyou County,
northern part of California show similarly variation in the involution and
compression of whorls, density and coarseness of the ribs, distinctness of the
lower ventrolateral tubercles, ete.  In this general arca and adjacent part of
southwestern Oregon, ANDERSON established a large number of species under
Selloenbachia in 1902 and under Oregoniceras in 1958. Some of his types are
unfortunately too small for specific distinction, because the immature shells
alone are not enough tor defining the specific diagnosis.  Selilocubachia orego-
nensis ANDERSON is such an example. Some others are, however, large and
suthcient for comments.  Among them the types of “Oregoniceras siskiyouense
(ANDERSON) " (1958, p. 266, pl. 23, figs. 2, 3; pl. 24, figs. 1, 1a, 2, 3) are certainly
within the range of vaviation of Subprionoecyelus neptuni (GEINITZ) ; its original
type (holotype ?) (CAS. 25) (ANDERSON, 1402, p. 119, pl. 1, figs. 19, 20) is a
typical example of S, neptuni, bheing close to GEINITZ's illustrated type (lecto-
type of S. nepfunt).

The available evidence proves that Oregoniceras knighteni (ANDERSON) is
also specifically identical with Swbprionocyclus weptuni (GEINITZ). ANDERSON
established Selloenbaclia knighteni on several syntypic specimens (1902, p. 119,
pl. 1, figs. 1-4; pl. 2, figs. 39, 40). A fragmentary body whorl and another
somewhat smaller, but better preserved shell were united in one figure ( ANDERSON,
1902, pl. 1, fig. 1), that shows incorrectly an evolute shell. Actually they do
not fit to each other, hut represent different individuals. The former is probably
a relatively flattened and multicostate variety, on the body whorl of which the
lower ventrolateral tubercles are much weakened. The latter belongs rather to
a typical form of Subprionoeyelus neptunt, although on its outer whorl the lower
ventrolateral tubercles are considerably weakened. Other specimens deseribed by
ANDERON under the specific name kvighteni ave small, but well comparable with
the inner whorls of relatively widely umbilicate and flattened variety of 8. neptuni,
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like some British, as well as other Culifornian, examples. Since these variants
are gradational to and associnted with the typical form, separation into different
species is not natural.  ANDERSON desceribed that the ribs of Inighieni as simple
and almost straight, but his original specimens actually show flexuous ribs
which essentinlly spring in pairs from the umbilical tubercles but sometimes
have intercalated secondaries.

Oregoniceras jillsoni ANDERSON (1958, p. 267, pl. 19, fig. 6, 6ar is not
distinet enough for specific separation from Swbprionocyelus nweptuni.  1ts holo-
type is a fragmentary body whorl, which is comparable with the last portion of
the adult specimen from loc. K-221 (see above), although the double ventrolateral
tubercles are hetter kept on ANDFRSON's specimen.  Tts paratype is indistinguish-
able from what ANDERSON called Oregoniceras knighteni, and, accordingly, falls
within the vaviation of S. neptuni.

Remarks.-- Ammaonites neptuni GEINITZ has received several generic names
by different authors. Woons (1896) assigned it to Prionocyclus which was
followed by WricHT and WRIGHT (1951). The French paleontologists, PERVIN-
QUINRE (1907) and then COLLIGNON (19311, referred it to Prionotropis | =
Collignopiceras|.  ANDERSON (1902) mentioned that his Sehloenbachio siskiyou-
ensis and Schloenbaclia kwighteni appeaved {o he referable to Barroisiceras, but
later (1958) assigned them to his Oregoniceras.

SHiMIzu 1932y set up Subprionoeyelns, designating Prionocyclus hitehi-
nensis BILLINGHURST (1928, p. 516, pl. 16, figs. Ta-f. 2a-b) as the type-gpecies.
This British species iz unfortunately based on a few. small, probably immature
shells and SHIMIZU's statement of the genervic distinetion was inadequate.
WrIGHT and MATSUMOTO (1954, p. 129) noticed, however, that DPrionocyclus
hitehinensis BILLINGHURST, Ammonites weptnni GEINITZ, and their allies form
a distinet group. for which the generic name Subprionocyclus should be used,
with a revised definition. Actually S, wepfeni (GEINITZ) is the best known
example of this genus.

Subprionocyelus weptuni (GEINITZ) resembles in general respects the inner
whorls of Collignoniceras woollgari (MANTELL) (SHARPE, 18535, p. 27, pl. 11,
figs. 1. 2); in hoth the double ventrolateral tubercles and serrated keel are
developed. While the lower ventrolateral tubercles are wakened on the outer
whorl of the former, the double ventrolateral tubercles are united into prominent
horns on that of the latter. Also on the outer whorl the ribs are much stronger
and more distant in the latter than in the former. On the inner whorl the
difference is not remarkable, but the former has more or less flexuous ribs
which normally spring in pairs from the umbilical nodes, sometimes with inter-
calating secondaries, while the latter has nearly equally long, simple, prorsivadiate
ribs. Although there is variation in shell-form, the latter is on average more
evolute and more robust than the former.

Subprionocyelus veptuni (GEINITZ) is similar to Prionocyclus wyomingensis
MEEK (1876, p. 452; WHITE, 1883, p. 35, pl. 15, fig. 1) in some respects. The
principal difference is that the upper ones of the double ventrolateral tubercles
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are distinet and clavate and the lower ones may bhe weakened on the whorl of
the former. while the upper ones are very indistinet and the lower ones are
strengthened on the latter. The serration of the keel is fine in the latter, being
more numerous than the ribhing. In P. wyomingensis the ribs spring in pairs
from the umbilical tubercles. as in S. weptuni, but there are intercalating ribs
which do not have umbilical tubercles, and the ribs are rather irregularly
arranged in strength, length, and curvature. In P. wyomingensis the weakened
outer tubercles are on the ventral part, close to the keel, extending to the
strongly projected ventral ribs.  On average the whorl of P. wyomingensis is
more evolute than that of S. neptuni.

I conclude that Ammonites neptuni GEINITZ should be referred to Subpriono-
cyelus, which is related to but distinet from both Collignoniceras and Priono-
cyelus. Taking all the available facts into consideration, Subprionocyclus and
Prionoryclus are probably parallel derivations from Collignoniceras.

Occurrenee—Fairly common in California and Oregon: loc. SOC. K-221,
presumably time-stratigraphically equivalent of Member 111; loes. CIT. 1266,
CIT. 1264, and (ef) CIT. 1531 | = LSJU. 3291, relatively lower part of Member
IT1 of the Redding aren, northeast side of the Sacramento Valley; loes. CIT.
1042, (efy CIT. 1044, and (ef.) CAS. 444A, the Hornbrook-Henley area, Siskivou
County, northern California; loc. CAS. 445, “Forty-nine”, southwestern Oregon.
The stratigraphic position in the last two areas are not precisely known, but
PECK, IMLAY, and PoOPENOE (1956) yecently listed Subprionocyelus sp. from theiv
Member T of the Hornbrook formation. Loe. CTT. 1062, upper part of the Baker
Canyon sandstone member in the Sania Ana Mountains, where Seiponoccras sp.
aff. S boliemicum (FRITSCH) is associated.

The species is known in the Upper Turonian of England, sermany and ad-
Jucent areas of Enrope, Madagascar and also Japan.

Subprionocuclus wormalis ( ANDERSON )
PL 29, fig. 1a, b; PI. 31, figs. 1a-d, 2a-d, 3, 4a, b, 5a, b;
Text-figs. 64a, b, 65, 66a, b

1958, Oregoniceras normale ANDERSON, Geol. Soc. Amer., Memoir 71, p. 268,

pl. 25, fig. 8, 8a.
Holotype.—The specimen (CAS. Coll.) designated and illustrated by ANDFER-
SON (1958, p. 268, pl. 25, fig. 8 K.

It came from “Forty-nine mine, 2 miles
south of Phoenix, Oregon'.

Material—In addition to ANDERSON's specimens, there are a large number
of specimens in the recent colleetions.

The better preserved examples are as
follows:

UCLA. 28783 (PL 31, fig. 2u-d1, UCLA. 23784 (Pl 31, fig. la-d), UCLA.
28785-28795, from loc. CIT. 1316 (Coll. W. P. PoPENOE & J. HOEL)

GK. H 7038-7046 (PL 31, figs. 3, 1, and 5 for GK. H 7040, H 7041, and 11 7038
and PL 29, fig. 1 for H7016) from loc. TM. 2001=LSJU. 3288 (Coll. W.
P. POPENOE & 'T. MATSUMOTO)
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LATU. 8HR1-8587 Trom loe. LSJU. 2711 (Coll. W, P. PoPENOR)
LSJU. 8588-8501, LEJU, 8601 from loc. LIU. 2735 (Coll. 1. F. FUNKHOURER)
QK. H 7017 from loc. TM. 7000 CIT. 79 (Coll. Peter Robpba, W. P. POPENOE
& T. MATSUMOTO)
In every case of the above localities, there ave «till more unlisted specimens,

Measnurements. —

Tubercles

Specimen Diameter Height Breadth (B/ID Umbilicus (7-) ur‘;\eb':lt\rc:l\/
Holotype (('‘AS.) 42.2 22.0 11.8  (0.53) 9.5 (22) ll/’f'{'-l 72
GK. H 7038 45.0 21.0 6.0 2(0.57) 11.5 (25) 10/28
GK. H 7039 31.0 13.5 8.0 (0.59) 9.0 (29 10/2?2
GK. H 7040 29.0 3.5 5.0 (second. def.) 7.5 (26) 10,{2-}
GK. H 7041 28,0 11.0 8.5 (0.60) 5.7 (20) 1({/25
GK. H 7042 34.0 17.0 10,0 (0,58 7.0 (20) G204 '."4
GK. H 7043 3.8 11.3 8.0 (0.56) 6.3 (20 O “/?(»
GK. H 70146 . 65,0 27.8 8.0 2(0.57) 18,0 (27) 5712 per/whorl
UCLA. 2x7%2 1.0 2.5 2.5 (0.53) 6.8 (15) 8209
UCLA. 28751 6.0 18.5 9.3 (ho) 7.4 (20) 9/23
UCLA. 28780 12,5 20.0 1.0 (0.55) 10,0 (23 q/2%
UCLA. 287¥6 31.2 16.9 9.0 (0.56) 7.8 (22) 9,’2’4 i
UCLA. 25787 35.0 16.8 Ho0 (0.5 8.5 (2D H,,Z(»?:tl
UCLA. 25788 26.7 11.8 6.8 (0.67) 7.2 27 10/247-4+1
UCLA. 28789 2R.7 13.4 e, 85 (0,637 7.8 (27D 10722
UCLA. 28790 26.3 13.0 6.8 (.h2) 6.0 (21) 11,3
UCLA, 28791 25.0 1.7 6.8 {0.58) 5.9 (23) i 0/19‘; 72
UCLA. 2792 205 1.3 6.8 (0.60) 7.0 @20 1:’.:17 172
UCLA. 28743 20.5 9.1 6.0 (0.65) 5.5 (27) 8102440
UCLA. 28791 17.3 7.5 1.5 (0.60) 5.3 (30 1103510
UCLA . 28795 15.0 7.0 4.2 (0.60) 3.8 (2h) 8 "; 02010
LSJU. RhR4 3601 18.2 9.6 (0.52) 8.2 (23 7521
LSJU. 8585 BRI 16.5 4.2 (1.55) 6.4 (1N 8723
LSJU. 886 279.5 it.7 T.5 (0.6 8.5 (30) Ilv’2r1 1?1
LSJU. 8587 23,4 9.8 6.1 (0.6D) 6.6 (28) 12,24
LSJU. 8588 37.3 10.5 ®.8 (second. def.) 8.0 (21) 12""32
LSJU. R589 30.7 14.0 8.5 (21 11/28
LSJU. 8590 21.0 10.5 6.0 (1.57) 7.3 30) 14/35
One from loc 70.0 3.3 14.5 (second. def.) 9.2 (23) 9/
For comparison:
CAS. . 30.8 18.2 0.2 (0.51) 9.2 (23) 1733

(0. phocnirense) .
CAS. 36 W2 178 10,0 (U56) 125 (200 1846

(0. oregonense) )
Diagnosis.—The shell is fairly small; the largest example is 70 mm.,, but
many specimens that are probably adult are below 50 mm. in diameter. It is

considerably involute and grows rapidly; consequently the umbilicus is fairly
narrow. The whorl is much higher than broad, the proportion of breadth to
height being mostly 0.5-0.6; the umbilical wall is low and steep, but not vertical;
the umbilical shoulder is subrounded; the flanks are flattened, or only slightly
convex, and roughly parallel or slightly convergent; the venter is narrow,
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shouldered at the ventrolateral point. fastigate towards the narrow median keel.

The ribs are flexuous, springing in pairs from the prorsiradiate umbilical
bullae. There are also intercalating secondary ribs.  All the ribs are provided
with ventrolaterai and medioventral elavi, forming acute chevrons on the venter:
the Inwer ventrolateral tubercles are small, indistinet, and discernible on the
whorl of a relatively limited period of the middle growth-stage. The ribs are
moderate in intensity and density, bheing separated by interspaces which are
nearly as narrow as the ribs themselves. On the last part of the adult body whorl,
the ribs. tubercles, and keel are much weukened.

The suture is genervally of the same pattern as that of Subprionocyeclus
neptini (GEINITZY (see the deseription), but its saddles are more slender, its
lobes are narrower and deeper, and minor incisions are sharper than in the
corresponding growth-stage of the latter. The saddle between E and L is very
asymmetric.

Variation——From a large number of specimens from one and the same
locality, a considerable extent of variation is recognized. The measurements
above listed may demonstrate the situation. The ratio of umbilicus to diameter,
for instance, ranges from 15 to 30 percent, although it is commonly 20-27 percent.
The proportion of whorl breadth to height again extends fairly widely, although
it isx normally less than 0.7 and commonly 0.5-0.6.

The ribs begin to appear sooner or later at a shell diameter of about 10 mm.
The number of the ribs per whorl differs by individuals and also by growth-
stages. Because of branching and intercalation, the ribs (or tubercles) on the
ventral part are two to three times as numerous as the umbilical bullae. The

_— vl(_‘:nm bha , ) H6b
Figs. 61 66. Subprionocyelus normalis (ANDERSON).  Whorl-sections (a) and
sutares (b).
61 GK. H7046, from loc. TM. 2001 [ --LSJU. 32887, Member III of the
Redding area, Shasta County. See Pl. 29, fig. Ia, b.
65, GK. H703%, from the same loc. TM. 2001, See Pl 31, fig. ba, h.
66, GK. H7039, a small specimen, from loc. TM. 2001,
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number of the umbilical bullae ranges from 7 to 14, being commonly 9-12 and
that of the ribs (or ventral tubercles) ranges from 22 to 35 per whorl. Thus the
shell is normally ornamented by ribs of moderate distance and fineness, but is
sometimes considerably multicostate, if not densicostate.

Remarks.—This species is intimately allied to Swubprionocyclus neptuni
(GEINITZ). TIn fact the extreme end member (e.g. UCLA. 28789) of the former
approaches closely to that of the latter. Generally speaking, however, the former
is smaller, more compressed, more involute, and more narrowly umbilicate and
has more fastigate venter, weaker ornament, shorter period of duble ventrolateral
tubercles, and more slender elements of suture.

In these respects the present species is close to Reesidites minimus (HAYA-
SAKA and FUKADA) (1951, see WRIGHT and MATSUMOTO, 1954, p. 130). The
relationship is so intimate that Swbprionocyclus normalis may be regarded as
intermediate between Subprionocyelus meptuni and Reesidites minimus, which
in turn may give rise to Barroisiceras spp. The complete absence of the double
ventrolateral tubercles at any growth stage is a criterion to distinguish Reesidites
from Subprionocyelus. From the intimate resemblance of S. normalis and R.
minimus, it might be suggested that Reesidites would be better classified as a
subgenus of Subprionocyelis. Someone might hold the view that Reesidites could
be regarded as a subgenus of Barroisiceras. This is not the place to discuss
further, because the available material of California is not sufficiently continuous
for tracing the evolutional change. Anyhow the present species is important
for the question.

The description of the present species depends much on a large number of
specimens from a limited portion of the stratigraphic succession. T was inclined
to give a new specific name for them, before I saw ANDERSON’s (1958} mono-
graph. The typical example of the present species just fits the holotype of
Oregoniceras normale ANDERSON (1958, p. 268, pl. 25, fig. 8, 8a), so that his
specific name should be used. In addition to this ANDERSON (1958) described
a large number of species under Oregoniceras. As I have already mentioned,
some of them, especially Oregoniceras siskiyonuense ( ANDERSON) and O. knighteni
(ANDERSON ), fall in the synonyvmy of Subprionocyelus neptuni (GEINITZ). Others
are, however, based on too imperfect or too small specimens to judge clearly
their specific identity with or distinction from the species already known. Possibly
0. phoenixzense ANDERSON (1958, p. 266, pl. 25, fig. 7, 7a; pl. 33, fig. 6, 6a), may
be merely a multicostate variety of Swubprionocyclus normalis (ANDERSON).
Nomenclatorially the former would preoccupy the latter in page, but until the
specific identity can be confirmed S. normalis should be used for the specimens
described in this paper.

Schloenbachia oregonensis ANDERSON (1902, p. 122, pl. 2, fig. 48) was
designated as the type species of Oregoniceras ANDERSON (1958, p. 263). Its
holotype, CAS. 36 from loc. CAS. 445, is again a small specimen, which is
characterized by dense and numerous ribs. [ts whorl is nearly as compressed
as that of S. normalis, but its multicostation is beyond the limit of variation
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of the latter (see measurements). The doubling of the ventrolateral tubercles
is not clear on the holotype of O. oregonense and even on the immature whorls
of Subprionocyclus weptuni and other related species. In fact the holotype of
S. hitelinensis BILLINGHURST (1928, p. 516, pl. 16, figs. l1a-f, 2a-b) resembles
in many vespects that of O. oregonense. From the available material, however,
I cannot decide accurately whether (). oregonense belongs to Subprionocyelus or
to Reesidites.  Anyhow Oregoriceras ANDERSON, 1958 is a synonym of either
Subprionocyelus SHIMIZU, 1932 or Reesidites WRIGHT and MATSUMOTO, 1954,
1 hope that further, carefil, subzonal field work will provide us with better
evidence for clearing this and other points.

Occurrence.—Abundant at localities CIT. 1346, CIT. 1346A, TM. 2001=
LSJU. 3288, Little Cow Creek, in the middle to upper part of Member III of
PoreNor (1943), Redding area, northeastern side of the Sacramento Valley,
California.  Comparable specimens occur fairly commonly at localities CIT. 79
| =TM. 7001{, CIT. 978 and CIT. 1164, top of Baker Canyon sandstone or basal
part of Holtz shale member in the Santa Ana Mountains, Californin. So far
as the available records are concerned, S. normalis occurs at slightly higher level
than S. neptuni, and is a good indicator of the horizon.

The two species were reported to occur at CAS. 445, “Forty-nine mine”,
southwest Oregon, butl their stratigraphic positions are not clear. The specimens
of S. normalis and certain others of ANDERSON's Oregoniceras are coated with
dark green matter, while those of S. neptuni (= O. siskiyouense, O. knighteni,
eteor are not green.  This suggests that loe. CAS. 445 may include fossils of
more than one level.

Subfamily Peroniceratinae HyaTT, 1900

Representatives of Peroniceratinae occur very sparsely in California. They
have been already described hy GABR (1864, 1869) and ANDERSON (1902, 1958).
As I had opportunity of secing most of their original specimens I give here
short comments.

The holotype of Prionocycloceras crennlatum ( ANDERSON) (1902, p. 125, pl.
I, figs. 17, 18) was lost in the San Francisco fire and a neotype has been un-
officially proposed by ANDERSON (1958, p. 263, pl. 34, fig. 5, 5ba). According to
ANDERSON they came from RICHARDSON's ranch, 4 miles north of Montague,
Siskivou County. The locality should be within the Hornbrook formation of
PECK, TMLAY, and POPENOE (1956), despite their suggestion that the Lower
Senonian may be absent in the Hornbrook formation.

ANDERSON's neotype has a finely crenulated, prominent, ventral keel, coarse
ribs, strong ventrolateral and umbilical tubercles. The ventrolateral tubercles
are not doubled and the whorl-section is quadrangular. This species is, thus, a
representative of Prionocycloceras in California.  Another species Prionocyelus
californicus ANDERSON (1958, p. 262, pl. 69, fig. 4, 4a, 4b) is questionable. Its
holotype is too fragmentary and too young for a precise generic assignment,
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but is probably an example of Prioneeyeloceras. 1L came from loc. CIT. 1034,
Oak Run, Member IV of the Redding areu, associated with the holotype of
Peroiceras shastense ANDERSON (1958, p. 260, pl. 69, fig. 5, ba. bh, Her (Coll
POPENOE & FINDLEY ). The latter is so poorly preserved that its distinetion from
other well known species of Peroniceras is not clear.

At Toc. CIT. 1007, Oak Run, from the same member 1V of the Redding area,
W. P. PoreNok and D). SCHARF obtained a small but well preserved ammonite
(Pl 31, fig. 6a, by, which I regard as an immature shell of Peroniceras sp. s
whorl is evolute, broader than high, and subquadvate in section, with a distinet,
ventral keel accompanied on each side by a groove and then a faint elevation.
The last is at the end of the ventral projection of the ribs and presumably
develops to a move distinet keel on the outer whorl.  The ribs are mostly simple,
rarely bifurcating, fairly distant, nearly rectiradiate on the flank, and provided
with the bullate, umbilical and the nodose, ventrolateral tubercles.

Peroniceras fehamense (GARB) (1869, p. 132y | Anomonites subtricarinatns,
GABB (non D'ORBIGNY ), 1864, p. 60, pl. 10, fix. 1, Ja| was established on at
least three fragmentary specimens, UC. 12102 (Text-fig. 67), UC. 14850 (Text-
fig. 68), and UC. 14851, which may belong to more than one individual, and came
from “the vicinity of Battle Creck, Tehama County’. This species is distinguished
by a subquadrate whorl-section which is broader than high, three distinet ventral
keels, simple. prorsiradiate, slightly flexuous ribs, bullate umbilical and rounded
ventrolateral tubercles.  In these respects Peronicerus roussediri DE (GROSSOUVRE
(1894, p. 142, pl. 11, fig. 51, from the Coniacian of France, is very similar to
and possibly identical with . tehamense (GaBs, 18691,

Peroniceras quinfoense ANDERSON (1958, p. 260, pl. 47, fig. 1, la) is in-
definite, because it is based on a single, large, but secondarily deformed specimen.
ANDERSON illustrated only a part of the outer whorl. Its inner whorl resem-
bles Peroniceras subfricarinatum D'ORBIGNY (1810, p. 397, pl. 91, figs. 1, 2y,
but its outer whorl has prorsivadiate ribs, bullate umbilical and rounded ventro-
lateral tubercles like that of P. fehiamense. Anyvhow it is an example of Pevoni-
ceras came from loc. CAS. 29596, a shaly unit on Quinto Creek, presumably

20mm. O

h7 [T T |
Figs. 67, 68.  Peroniceras tehamense (Gasr). Whorl-sections.
67. A body-whorl, UC. 12102, one of GanRB’s syntypes.
68. A septate whorl, UC. 14850, another of GARB’s syntypes.
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an equivalent of the Lower Marlife formation of the Panoche group, Merced
County, west side of the San Joaquin Valley.

Subfamily Texanitinae COLLIGNON, 1948
Genus Texanites SPATH, 1932

Tupe-specics.—Ammonites texanns ROEMER, 1852,

Generic diagnosis.—See COLLIGNON, 1948, p. 62.

Remarks.—1 have emended COLLIGNON's definition of Texanites, separating
Proteranites MATSUMOTO, 1955 as an ancestral genus.

Teaanites is world-wide in the Santonian but begins to appear in the Upper
Coniacian and persists to the Lower Campanian. In California T have recognized
only one species of Texranites represented by a few, imperfectly preserved speci-
mens.

Texanites ef. Lawasakii (KAWADA)
Pl 28, fig. 2a, b

Compare.—

1929, Mortoniceras kawasalkii KAWADA, Jour. Geol. Soc. Tokyo, vol. 36, p.4
(English), pl. 14, figs, 2-4,

Holotype of Texanites kaeasalii—A single specimen described and illustrated
by KAwADA (1929, p. 4. pl. 14, figs. 2-4), from the Miho group of the Naibuchi
aren, south Sakhalin.

Material—The described Californian examples are a fragmentary whorl,
UCLA. 28847 (Pl 28, fig. 2a, b), and two other poorly preserved specimens,
from loc. UCLA. 3373 (Coll. R. W. IMLAY & W. P. POPENOE).

Descriptive remarks.—The Californian specimens are all fragmentary but
show some characteristic features. The whor! is subquadrate, somewhat con-
vergent, and slightly higher than broad in costal section. The ventral keel is
continuous. The ribs are simple, equally long, nearly straight to slightly concave,
broadened towards the venter, and provided with approximately equidistant
tubercles in five rows. The bullate umbilical tubercle tends to be doubled; the
lower lateral is moderately strong, the upper lateral rounded but weak, the
ventrolateral strongest and clavate, and the ventral clavate and moderately high.
The suture, which is partly exposed, is of Texanites type.

Teranites kawasakii (KAWADA) was established on a single, probably im-
mature whorl. There are two more specimens of this species in the collection
of the University of Tokyo from the same Miho group, south Sakhalin and
another from the Santonian of Hokkaido in the collection of Kyushu University.
Two of them are more than 100 mm. in diameter. The Californian example
illustrated in this paper is very similar to their outer whorls, on which the
doubling of the umbilical bullae is also shown.

Occurrence.—Loc. UCLA. 3373, Oak Run valley, Member IV of the Redding
area, Shasta County, northeast side of the Sacramento Valley. The type locality
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of Texanites lkairasalii is on the lower course of the Santan, a tributary of the
Naibuchi. This should be within the zone MhG (zone of Inoceramus naumanni)
of the Miho group (MATsUMOTO, 1942, p. 159, pls. 5, 8). Other cxamples came
also from the Upper Urakawan (i.e. approximately Santonian) of Hokkaido and
Sakhalin.

Genus Submortoniceras SPATH, 1921

Type-species.—Submaortoniceras wondst SPATi, 1921.

Generic diagnosis.—The whorl is moderately involute, increasing rapidly in
height, compressed, and typically trapezoidal in section, with convergent flanks.
The ribs are numerous, branching or intercalating at or above the umbilical
margin, slightly flexuous or slightly prorsiradiate, and on the outer whorl much
weakened. The tubercles are in five rows, among which those on the flanks are
weakened and may finally disappear on the outer whorls, while the ventral (i.e.
outer ventrolateral) and umbilical ones persist for a longer period. Even the
ventral tubercles and keel may be smoothed in the latest growth-stage. The
suture is considerably variable, following the general pattern of the Texanitinae.

Remarks.—1 had an opportunity of studying the holotype of Submortoniceras
woodsi which Dr. A. W. CROMPTON, the Director of the South African Museum,
kindly let me borrow at Stanford Universily. DPlaster casts of it are now at
several institutions in the United States and at Kynshu University. 1 was also
allowed to study the original types and WeLLER's (1907) and also (GARDNER's
(1916) hypotypes of Ammanites delawarensis MorTON, 1830 and Ammonites
ranuxemi MORTON, 1830. Through the study of these types and the specimens
from California and Japan, as well as from the survey of literature, I regard
SPATH’s (1921) proposal of Submortoniceras as reasonable despite the imperfect
preservation of the holotype of S. woodsi.

The generic diagnosis given by COLLIGNON (1948, p. 64) is in principle
acceptable, but the relationships with other genera must be discussed. From
the available evidence I am inclined to search for the origin of Submortoniceras
in Protexanites MATSUMOTO, 1955. The intermediate species, which occur in
the Santonian of Japan and Sakhalin, are also velated to certain species of
Texanites SPATH, 1932.

Delawarelle COLLIGNON, 1948, which has heen established for Ammonites
delawarensis MORTON, 1830, the type-species, and related species, is more inti-
mately allied to Swbmortoniceras than to Menabites COLLIGNON, 1948, Menabites
(s.l.), including subgenera Menabites (s.s.), Bererella COLLIGNON, 1948, and
Australielle. COLLIGNON, 1948, has a persistent trituberculate stage, in which
the upper lateral tubercles are shifted towards the ventrolateral shoulder and
are very prominent, as compared with the small, multiple, ventral tubercles
(see COLLIGNON, 1948, pl. 7 [ L], figs. 8, 9y, In Delawarella, as in Submortoni-
ceras, the quadri- and then pentatuberculate stages begin early in growth,
the lateral and even the ventrolateral tubercles are weakened on the outer whorl,
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pressed, but shows the ornaments of forma « in the above description. Accord-
ingly ANDERSON’s later name randalli could well be identical with his earlier name
buttense. Anyhow, both of them are include in S. chicoense (TRASK).

Associated with a large number of specimens of Submortoniceras chicoense
('TRASK) in the Chico-Pentz area, m'vurf. specimens of peculiar character. They
were called Butticeras studleyi ANDERSON (1958, p. 272, pl. 51, figs. 3, 4, 4a) and
Butticeras buttense ANDERSON (1058, p. 272, pl. 53, figs. 3, 3a, 3b, 4). They are
small, less than 45 mm. in shell diameter, but have already lost their tuberculation
and keel on the body whorl of that small size (in stwudleyi), or even earlier than
that (in buttense). The outer whorl has, accordingly, narrowly rounded, smooth-
ish venter. The septate part, however, has clavate ventral tubercles and the
keel. The shell is relatively evolute and flattened; the umbilicus is shallow and
fairly wide, but sometimes fairly narrow; the umbilical tubercles are small,
distant and not numerous (6 or 7 per whorl); the lateral ribs are weak; the
suture is apprently simple, with shallow and minor incisions.

These peculiar examples might be regarded as an extreme variant of S.
chicoense (TRASK). This might be true, but in our present knowledge, T hesitate
to conclude so, because it deviate too far from the typical form of S. chicoense
(TRASK) and no transitional specimens have been found. Anyhow they are
referable to Submortoniceras, because many species of Submortoniceras, includ-
ing the type species, S. woodsi (SPATH) and S. angusteumbilicatum COLLIGNON,
have a distinctive tendency to weakening of the ornament on the outer whorl.
Thus the generic name Butticeras ANDERSON, 1958 falls in the synonymy of
Submortoniceras SPATH, 1921,

Occurrence~—Locs. CAS. 27838, LSJU. 2609, 2882; UC. A-4654, A-1420;
UCLA. 3637, 3641, 3642, 3643, 3644, 3645, 3647; CIT. 1040; SOC. K-179, K-180,
K-199; TM. 1014 | =LSJU. 3297|, TM. 1015 | =LSJU. 8295], all in Chico Creek,
upper half of the Chico formation in its type area, always associated with
Baculites chicoensis TrAsK. LSJU. 2882, CAS. 1125, CIT. “P36-33", Butte
Creek; LSJU. 3293+ CAS. 1125+ TM. 1000, near Pentz (Pence), equivalent of
the upper part of the type C'hico formation (associated with Baculites chicoensis).
The species occurs abundantly in the type Chico area of east side Sacramento
Valley, but is very rare in other areas. The only locality which I have confirmed
outside the Chico area is loe. LSJU. 3356, Redmont Cut, along the Western
Pacific Railroad, east of Altamont, Alameda County, Bay area. Here the speci-
mens are embedded in the shale in crushed condition and associated with
Baculites chicoensis TRASK.

Subfamily Lenticeratinae HyATT, 1900
Genus Pseudoscehloenbachia SpaTH, 1921

Type-species.—Pseundoschloenbachia wmbulazi (BAILY).
Generic diagnosis.—See WRIGHT in Moork | Editor], 1957, p. 1436.
Remarks—The systematic position of Pseudoschloenbachia is still question-
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able. As this is not the place to discuss it, I follow WRIGHT's temporary scheme.

Psendoscehloenbachia sp. all. . boulei (BASSE)
PL. 35, fig. 3a, b; PL 36, fig. 2a, b; Text-fig. 69

Compare.—
1931. Schloenbachia (Muniericeras) bonlei Bassg, Mongr. Palcont. Crét. Prov.
Maintivano, Madagascar, p. 42, pl. 5, fig. 4; pl. 13, fig. 6a, b.
1932, Schloenbachia (Muniericeras) boulei, COLLIGNON, Ann. Paléont. vol. 21,
p. 31, pl. 4, fig. 2, 2a, text-fig. 18,
Material—Only five specimens are before me, UC. 31503 (Pl 36, fig. 2a,
b; Text-fig. 69) and another from loc. SOC. K-229 (Coll, M. V. KIRK), two from
loc. SOC. K-230A (Coll. M. V. KirK), and UCLA. 28845 (Pl. 35, fig. 3a, b) from
loe. UCLA. 3790 (Coll. W. P. PopENOE), all being more or less imperfectly

preserved.
Measurements.—

Specimen Diameter Height Breadth (B/H) Umbilicus ()
UC. 31503 72.5 40,0 . 21 (0.52) 11.3 (16)
One fron K-230A 72.0 36.0 12.4 (17)
UCLA. 28515 ¢. 95 (estim.) 49 (est.) 14.0 (14
COLLIGNON (1932) 119 65 32 (0.4 21 (18)
P. brannani USHER (1952)  TH 37.5 18.7 (0.5(0) 9.7 (13)

20mm.
| PN -

Fig. 69. Pseudoschloerbachia sp. aff. P. boulei (BAssg). Diagrammatic outline
of the frontal view. UC. 31503, from loc. SOC. K-229, Hooten Gulch,
upper part of Member V in the Redding area, Shasta County. See Pl 36,
fig. 2a, b for other views.
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Deseription.-—The best preserved specimen (P36, fig. Ta, by has a diameter
of about 80 mm., in which the body whorl of about a half volution is preserved.
From the position of the last suture on another, half preserved, specimen (PL
35, fig. 1a, by, it maximum diameter is estimated at about 95 mm.

The shell is involute and fairly narrowly umbilicate. The whorl is much
compressed, being nearly twice as broad as high in the velatively well preserved
specimen.  Other. probably secondarily deformed, specimens have apparvently
more compressed whorls.  The flanks are only slightly convex and gradually
convergent ; the umbilical shoulder is subangular and the wall is low but steep,
being slightly concave; the venter is fastigate and has a high keel.

Small but distinet tubercles are developed at the umbilical shoulder. Their
number per whorl is inconstant, for instance, 9 in a half whorl of an adult
example, but 11 in a full whorl of the septate part of another specimen. TFrom
these umbilical tubercles spring usually two, but sometimes one, low, hlunt
ribs.  On the septate whorl the ribs are falcoid or even falcate, with a slight
node-like elevation at the bend of the mid-flank and another blunt ventrolateral
tubercle at their ends. The ribs are separated by wider interspaces. On the
body whorl the ribs are much weakened, only discernible as fait, broad un-
dulations on a portion of the flank. They are usually single and prorsiradiate
and show gentle flexuosity on the upper part, being thus less falcoid than on
the septate whorl.  The ventrolateral tubercles become extremely faint and
finally disappear on the adult body whorl. In addition to the major undulations,
fine but rather irregular riblets are sometimes developed and also very fine
livac can bhe discernible in parallel to the major undulations.

The suture is similar to that of Psewdoschloenbachia wmbilazi (BAILEY)
(see SPATH, 1921 p. 241, text-fig. By in general pattern, but the elements are
relatively narrow.

Rewmarks.— In shell-form, ornament, and suture the Californian specimens
here dealt with are undoubtedly referable to the genus Pseudoschloenbachia.
They may represent a new species, but the material is not enough to erect it.
The closest ally among the hitherto described species is Psudoschloenbachia
boulei (Bassey (1931), p. 42, pl. 5, fig. 4; pl. 13, fig. 6a, b) (CoLLIGNON, 1932,
p. 31, pl. 4, fig. 2, 2a, text-fiz. 18) from the Lower Campanian of Madagascar.
That Madagascar species has more regular, numerous riblets on the body
whorl and broader saddles than the Californian form. 1 do not know, however,
the real range of variation of . boulei (BASSE).

Psewdosehloenbochia Dravnani USHER (1952, p. 92, pl. 34, figs. 3, 4; pl. 31,
fig. 251, from the Haslam formation of the Nanaimo group in Vancouver
Istand, may be another allied species. It has on the outer whorl numerous
fine ribs which are more strongly falcoid than in P. bowlei (BAssk). The
ornament of its inner whorl is not known. Also its suture differs considerably
from that of the Californian and Madagascar species in that the first lateral
lobe is extremely broad and deep as compared with other lobes.

Occurrence~Locs. SOC. K-229, K-230A, and UCLA. 3790, all in a limited
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portion, Hooten Guleh and its neighborhood, upper part of the Member V of
POPENOE in the Redding arca. ‘This may be either Upper Santonian or Lowest
Campanian,

The occurrence of P, brannoni USHER in Vancouver Island is also infrequent.
In Japan there is no well confirmed example of Pseudoselloenbachia, but the
rare species which was described as “Psewdobarroisiceras wagaoi SHIMIZU"
(1932, p. 3, pl. 1. figs. 1, 2, 4, 5, 6, 7, &) is, in my opinion, possibly the yvoung
whorl of a species of Psevdoschloenbachia, which is close to, if not identical
with, P. besairiei COLLIGNON (1932, p. 34, pl. 4. fig. 5, ba, Hbby.  The locality
of the Japanese qne('imeﬁs, lower course of the Wakkawen, a tributary of the
Abeshinai, should be assigned to Upper Santonian or Lower Campanian, instead
of Coniacian (see MATSUMOTO, 1942, maps of pls. 10, 12).

Family Placenticeratidae HyaTT, 1900

Metaplacenticeras SPATH, 1926 is represented by a large number of speci-
mens in California. This is a strong contrast to the abundant oceurrence of
Placenticeras Merk, 1870 in the Western Interior province.

Four species of Metaplacenticeras have been established: M. pacificum
(SMITH) (1900, p. 207, pls. 26-28; ANDERSON, 1902, p. 79, pl. 8, figs. 162-164;
pl. 9, fig. 180; 1958, p. 254, pl. 37, figs. 1, 2, 3, 4, 4ay, M. ealifornicum ( ANDER-
SON) (1902, p. T8, pl. 8, figs. 173-177; 1958, p. 2564, pl. 36, fig. 1), M. sanctae-
monicae (WARING)Y (1917, p. 70, pl. 9, figs. 20, 21; ANDERSON, 1958, p. 255,
and M. (?) howersi ANDERSON (1958, p. 255, pl. 70, figs. 3, 4, da) | = Acanthaoceras
compressim ANDERSON (1902, p. 107, pl. 9, fig. 1871 |.

On looking at numerous specimens I am inclined to admit a great variation
of the species of Metaplacenticeras. There seems fo be, for instance, gradation
from the finely ribbed, much compressed form to the coarsely ornamented, less
compressed one. The situation seems to be similar to that observed in Sih-
muortoniceras chiroense (TRASK). The relationships between M. pacificum, M.
californicum and M. sanctaemonicae should be carefully studied. Unfortunately
I had not enough time for doing detailed measurements. As the original types
of Placenticeras pacificm SMiTH, 1900 and Placenticeras californicum ANDER-
SON, 1902 were lost, a necessary procedure should be taken for designating and
validating the neotype. In the present paper I have to omit a revised description.

In connection with the great variability of Metaplacenticeras the relation-
ship of Metaplacenticeras subtilistriatum (JiMpoyr 1891, p. 171 |25, pl. 17
111, fig. 1) (MarsumorTo, 1953, p 140, pl. 13, figs. 1-4, text-figs. 1-9), from
Japan, with the American species should be restudied. So far as the available
material is concerned, the Japanese species resembles M. pacificem in the
immature stage, but has considerably broad, falcate ribs on the adult whorl.
The ventrolateral clavi are much weakened and finally smoothed on the body
whorl of M. subtilistriatum. There may be, however, a variation in the
Japanese species, so a careful comparison based on further collecting is needed
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Genus Zelandites MARSHALL, 1926

Tiype-species,

Zelandites  kaiparacnsis MARSHALL, 1926, by original de-
signation.

Synonym.—Varupaites SWiMizu, 19265 Hypogaudryceras SHIMIZU, 1934 ;
Anazelandites MATSUMOTO, 1938 (all subjective synonyms; see WRIGHT and
MarsumoTo, 1954, p. 113).

Gewverie diagnosis.— See WRIGHT, 1957 (in MOORE | Editor |, 1957), p. L200;
Marsumoro. 1938h, p. 139,

Eemarks.—Despite the wide distribution of the genus in the Indo-Pacific-
Mediterranean region, representatives of Zelandites in the Cretaceous of the West
Coast of North America were not recorded in the previous literature. Aside
from a poorly preserved Zelandites of. inflatus MATSUMOTO from loc. SOC. K-206,
Roaring River, Ono area, Shasta County (Coll. M. V. Kirk), I have recognized
only a single specimen in Mrs. SAUL’s collection from Chico Creek.

Zelandites sp.
Text-fig. 71

Material—-A single, imperfectly preserved specimen, from loc. UCLA. 3648
tColl. 1. E. & R. B. SauL).

Desceriptive remarks.—The shell is small, being 22.3 mm. in diameter. The
whorl is compressed and egg-shaped in cross section, with the maximum breadth
somewhat below the middle of the flank. The proportion of breadth and height
is similar to that of Zelandif(s kawanoi (JIMBo) (1894, p. 28, pl. 1, fig. 7: YABE,
1903, p. 41; MATsumoro, 1938h, p. 143, pl. 14, figs. 3, 4a, by, with b/h=0.77
breadth=7.2, height=:9.3 mm.|, but the whorl section of that Japanese Santonian
species is elliptical with the maximum breadth at the middle of the flank. In
this respect the Californian specimen is closer to Zelandites kaiparaensis
MARSHALL (1926, p. 147, pl. 19, fig. 9, 9a: pl. 31, figs. 1, 2; MATSUMOTO, 1938D,
p. 147, text-fig. 20, from the Campanian of New Zealand, which has the con-
vergent whorl section. Z. haiparaensis has, however, a wider umbilicus than the
present form. In this specimen the umbilicus is about 24 per cent of the shell

s

diameter |umb.=-5.3, diam.=-22.3 mm.|. The surface is nearly smooth, but for
a weak, prorsiradiate constriction.

Somm
—

Fig. 71, Zelandites sp.  Whaorl-section of a specimen from loc. UCLA. 3648,
Chico Creek, Butte County.
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To sum up the specimen under consideration is allied to, but not quite
identical with, Z. kaiparaensis and Z. kawanoi.  For accurate determination more
specimens of better preservation are needed.

Ocerrrence.—-Loe. UCLA. 3648, in the highest fossiliferous bed of the Chico
formation exposed along Chico Creek, Butte County, east side of the Sucramento
Valley. This is the first record of the occurrence of Zelandites in California.

Subfamily Tetragonitinae HYATT, 1900
Genus Tefragonites KossMAaT, 1895

Type-species.—-Ammontles timotheanus PreTeT, 1847

Synonym.—FEpigoniceras SPATH, 1925 (see TIOWARTH, 1958, p. 9; MATSUMOTO,
1959a, p. 78).

Generie diagnosis.——The shell is rather evolute to moderately involute. The
whorl section is typically squarish, subgquadrate or trapezoidal, but may be rounded
on the venter. The surface is nearly smooth and usually constricted. The
growth-lines and the constrictions are prorsiradiate on the flank, crossing the
venter nearly vertically to the siphonal line or with a shallow backward sinus.
The suture is of lytoceratid type, but has trifid saddles on both sides of the
lateral lobe.

Remarks—-1In the Upper Cretaceous of (alifornia there are at least two
species of Tefragonites (s.s.), which are described below. The Cenomanian (plus
Upper Albian) species which 1 have recorded from Japan and Alaska under the
heading “Tetragonites sp. nov. (7)” (MATsUMOTO, 1942¢, p. 671 1959a, p. 77,
pl. 22, figs. la-c, 2a-c; text-fig. 15) is expected to occur in California, but T have
seen only a few specimens from the Albian part.

Saghalinites WRIGHT and MATSUMOTO, 1954 is best attached to Tefragonites
as a subgenus. Typical examples have not vet been found in California, although
the specimen which was described as Lytoceras (Tetragonites) henleyense ANDER-
SON (1958, p. 185, pl. 12, fig. 5, 5a: pl. 41, fig. T) is apparently transitional to
this subgenus.

Tetragonites yglabrus (JIMBO)
PL. 39, figs. 2, 3a, b; Text-figs. 72, 73

1894. Lytoceras glabriom JiMBo, Pal. Abh., Bd. 6 (N. F. 2), p. 180 [34], pl. 22
[6], fig. 2, 2a.

1902. Lytoceras (Tetragonites) jacksonense ANDERSON, Proc. Calif. Acad. Sei.,
3rd ser., vol.2, p.82, pl. 5, figs. 124, 125,

1903. Tetragonites glabrus, YABE, Jour. Coll. Sei., Imp. Univ. Tokyo, vol. 18,
art. 2, p. 43, pl. 7, figs. 2, 5.

1903. Tetragonites sphacronotus, YABE (non JIMB0), Jour. Coll. Sei., Imp. Univ.
Tokyo, vol. 18, art. 2, p. 45, pl. 7, fig. 1a, h.

1942. Epigoniceras glabrum, MATSUMOTO, Proc. Twp. Aecad. Japan, vol. 18,
p. 672,

1958. Lytoceras (Tetragonites) jacksonense, ANDERSON, Geol. Soc. Amer.,
Memotr 11, p. 186, pl. 10, fig. 2, 2a.
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Holotype, - JIMBO’s original specimen (1894, pl. 22 |61, fig. 2, 2a), the body
whorl of which is deformed. Cat. No. GT. I-111.
Material—A considerable number of specimens from California and Oregon
are referable to this species. Examples are:
CAS. No. 44, the holotype of Lytoceras (Tetragonites) jacksonense ANDERSON
(1902, pb. 5, figs. 12.1, 125 | ANDERSON, 1958, pl. 10, fig. 2, 2a| (Text-fig.
73 in this paper), from toc. CAS. 445
UCLA. No. 28823, from loc. CIT. 1538 (Coll. W. P. PoPENOE & Carl AHLROTH)
A fragmentary outer whorl (Text-fig. 72), from loc. CIT. 1598 (Coll. W. P.
POPENOE & G. P. ZERAL)
A moderately large specimen, CIT. No. 3725 | ~UCLA. 28859] (Pl 39, figs.
2, 3a, by, the body whorl of which is crushed, from loc. CIT. 1346, with
a label of T. jacksonense ANDERSON (Coll. W. P. PoPENOE and Jane HOEL)
A specimen from loe. UC. A-4866
There are other less perfectly preserved comparable specimens from locs.
CIT. 1533, SOC. K-41, UCLA. 3371, UC. B-2040, and UC. A-7305.

Measirements.—

Specimen Diameter Height Breadth (B/H) Umbilicus (22)
Holotype (at the last suture) 51.1 24.2 26.5 (1.09) 11.3 (22)
CAS. 44 (uncrushed part) 42.5 20.0 21.5 (1.07) 11.0  (26)
UCLA. 28823 30.0 14.5 15.5 (1.07) 8.1 (27
One from CIT. 1598 42.5 43.5 (1.02) -

CIT. 3725 TUCLA. 28859 45,0 22.0 22.0 (1.00) 10.0 (22)

Diagnosis—~-The full-grown shell is of moderate size. The whorl grows
rapidly, with a considerable overlapping. It is slightly broader than high or
sometimes as broad as high, being broadest in the lower part, and subtetragonal
in cross section, with subangular umbilical shoulders, gently convex and somewhat
convergent flanks, and a rounded venter. The umbilicus is deep and fairly narrow,
22-27 percent of the diameter, and surrounded by the almost vertically wall.

The shell is thin, nearly smooth, with only lirae and some constrictions. The

20 mm,
—

Fig. 72. Tetragenites glabrus (JiMBO). Cross section of a fragmentary whorl,
from loc. CIT. 1598, Member I of the Redding area, Shasta County.
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lirae are somewhat prorsiradiate on the flank and show a shallow, backward sinus
on the venter. 'The constrictions vary in strength and frequency.

The suture is similar to that of Tetragonites epigonus KossMAT (1895, pl.
17 [3], fig. 4¢).

Remarks.—The species occurs abundantly in the Upper Cretaceous (Turonian
to Santonian, probably also lower portion of Campanian) of Hokkaido and South
Sakhalin. The body whorl is, however, often secondarily deformed, as in the
case of JIMBO's original specimens. Therefore T. glabrus has not been so cor-
rectly understood as it ought to be.

Studying the specimens of California and Oregon, as listed above, I am
convinced of the specific identity between the forms of the east and west side
of the northern Pacific region. The holotype of Lytoceras (Tetragonites)
jacksonense ANDERSON (1902, pl. 5, figs. 124, 125) was illustrated as if its whorl
was elliptical in cross section. This came again from the deformed state. The
undeformed, septate part of the whorl has subangular umbilical shoulder and
high, nearly vertical umbilical wall, as in the Japanese examples. The constric-
tions are very infrequent and indistinct on ANDERSON’S specimen, as in many
examples from Hokkaido and Sakhalin. In addition to the holotype of L. (T.)
jacksonense, several other specimens from California show the characters quite
identical with the diagnosis of T. glabrus. Therefore Lytoceras (Tetragonites)
jacksonense ANDERSON, 1902 falls in the synonymy of Lytfoceras glabrus JIMBO,
1894.

I have described Epigoniceras glabrum var. problematica MATSUMOTO (1942¢,
p. 672, text-fig. 1a, b). As this represenls an intermediate position between
Tetragonites glabrus (s.s.) and T.popetensis YARE, the subspecific ranking may
be justified. The subspecies should be called Tefragonites glabrus problematicus
and I here designate as lectotype the specimen illustrated in my previous paper
(MATSUMOTO, 1942¢, text-fig. 1a, b), GT. “Cr. 503", from the Miho group, Naibuchi
Valley, South Sakhalin. No example of this subspecies has yet been recognized

15mm.
—_—

Fig. 73. Tetragonites glabrus (JiMpo). Diagrammatic cross section of an
example from Oregon, CAS. 44 [ holotype of Lytoceras (Tetragonites)
jacksonense ANDERSON].
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from Cualitornia and Oregon.  The occurrence of this subspecies in the basal
part of the Campanian of Madagascar (CoLLIGNON, 1956, p. 89, pl. 11, fig. 5, 5a,
Hb) is very interesting.  In connection with this wide distribution it cannot be
overlooked that Tetragonites beantalyensis COLLIGNON (1956, p. 83, pl. 10, fig. 1,
la, 1hy from the Coniacian of Madagasear is almost indistinguishable from
immature 7. glabrus and that 7. embergeri COLLIGNON (1956, p. 84, pl. 10, figs.
2, 2a, 2b, 3, 3a, 3by ix also very closely allied to T. glabrus.

Occurvence.—Locs. CAS. 445, “Forty-nine mine”, Oregon; CIT. 1346, Mem-
ber 111 of the Redding area: CIT 1533 and CIT. 1598, Member 11 of the same
area, California. Comparable specimens are from loe. CIT. 1533, SOC. K-41, and
UCLA. 3371, Member I of the Redding area; UC. B-2040, Romaniceras locality,
Venado conglomeratic sandstone at the dam of Putah Creek, Solano-Napa County
boundary: and UC. A-1866, Venado sandstone equivalent near Fruto, Glenn
County. All of these are referable to the Turonian. There is another locality,
U, A-7T305, in Venado sandstone, north of Cache Creek, Yolo County, where
Tetragonites sp. was found.

Tetragonites popetensis YABE
Text-fig. 74

1903, Tetragonites popetensis YABE, Jour. Coll. Sei., I'mp., Univ. Tokyo, vol. 18,
art. 2, p. 48, pl. 7, figs. da, b, 6.

1912, Epigoniceras popetense, MATSUMOTO, ’roc. Imp. Acad. Japan, vol. 18,
p. 672,

1958, Lytoeeras (Tetragonites) kernense ANDERSON, Geol. Soc, Amer., Memoir
71, p.IRT, pl. 32, fig. 45 pl. 73, fig. 6.

VORR.  Lytoceras (Tetvagonites) epigonum, ANDERSON (non. KOSSMAT), Geol.
Soc. Amer., Memoir 71, p. 187, pl. 65, figs. 4, 5; pl. 67, fig. 3, 3a.

2 1958, Lytoccras (Tetraconites) henleyense ANDERSON, Geol. Soc. Amer., Memoir

71, p. 185, pl. 12, fig. A, ba; pl. 41, fig. 7.

Hololype —GT. 1-207. one of the figured specimens of YABE (1903, pl. 7,

fig. 4a, by, from Shisanushibe, Hokkaido, by original designation.

Material.—The following Californian examples are referred to this species:

(1) Specimens from loc. CAS. 1552, including the holotype and paratype
of Lytoceras (Tetragonites) kernense ANDERSON (1958, p. 187, pl. 32,
fig. 4; pl. 73, fig. 6 (Coll. GG. D. HANNA and J. H. SHOW)

(27 Many specimens from loc. CAS. 2362, including the hypotypes of
Lytoceras (Tetragonites) epigonum of ANDERSON (non KOSSMAT)
(1958, p. 187, pl. 65, figs. 4, 5) (Coll. C. C. CHURCH) (Text-fig. 74
in this paper

(3)  Specimens from loc. ("AS. 2361 (Coll. C. C. CHURCH)

4y A specimen from loc. CAS. 29102, hypotype of Lytoceras (Tetragonites)

epigonitm of ANDERSON (1958, pl. 67, fig. 8, 3a) (Coll. Allan BENNISON)

th)  Specimens from loes. LSJU. 3345 |=TM. 507| and LSJU. 3343c
| =TM. 509¢| (Coll. M. B. PAYNE & T. MATSUMOTO)
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Measwrement s,

Specimen Diameter Height. Areadth (B, ) Umbilicus (2.)
GT. 1207 tafter Yank) RN 1.5 15,0 (1.03) 1.5 (31)
ANDERSON, 1958, pl. 65, f. 1 35.0 114.3 1.8 (1.03) 10 (30)
ANDERSON, 1958, pl. 65, .5 23.2 13.% 1.6 (1.05) 9.1 427)
ANDERSON, 958 plo 12, .5 43.3 16.1 17.2 (1.06) 15.7 €36)

Diagnosis.—The shell is velatively small.  The whorls grow rather slowly,
with involution of about ‘2. The umbilicus is of moderate width, being about
30 (%31 per cent of the shell diameter. The whorl is parallel sided, with gently
convex and somewhat (lattened flanks, a gently rounded venter, an abruptly bent
umbilical shoulder, and a vertical umbilical wall. It is thus, subquadrate in
eross section, the height heing not much different from breadth, except in the
very early growth-stage.

The surface is nearly smooth, with very fine growth-lines, and fairly
frequently constricted.  The growth-lines and the constrictions are remarkably
prorsivadiate on the flank. crossing the venter with a slight backward sinus and

- with decreased intensity.

The suture is similar te that of Tefragovites epigonins KossMAT (1895, p.
135 [39], pl. 17 | 3], fig. dey.

Remarks.- This apecies vesembles Tefragoniies epigonns KossmAT (1895,
p. 135 139, pl. 17 [ 3], figs. da-¢, Ba, by, but is distinguished by its parallel,
not convergent, (links cef, Text-fig. 74 with Text-fig. 751, smaller involution, and
generally wider umbilicus.

As [ bave mentioned ( MATSUMOTO, 1942¢, p. 672-3), there are a few inter-
mediate forms in Juapan.

Although ANDERSON (19568, p. 18T, pl. 65, figs. 1, 5; pl. 67, fig. 3, 3a) referred
certain Californian specimens to T. epigonns, they are better assigned to T.
popetensis.  Similavly Lytoceras (Tetragonites) kernense ANDERSON  (1DH8, p.
167, pl. 32, fig. 12 pl. 73, fig. 6) cannot be separated from T. popetensis.  ANDER-
SON's holotype 3¢ given in his measurements as higher than broad, but the
specimen itself is secondarily deformed. Otherwise it is indistinguishable from
T. popetensis. 1L should, therefore, be called Tetragonites c¢f. popetensis YABE,

The holotype of Lytoceras (Tetragonitesy henleyense ANDERSON (1958,
p. 185, pl. 12, fig. 5, 5a; pl. 41, fig. T) is very close to T. popetensis. The only
difference is its wider umbilicus. From ANDERSON's measurements the umbilicus
ix 41 percent of the shell diameter, but in my measurements it 1s 36 percent.

L0 mm
—

Fig. 7. Tetragonites popetensis YABE. Whorl-section of a Californian example
[ T. epigonum, ANDERSON 1958, pl. 65, fig. 4 (non KossMaT)|, from loc.
CAS. 2462, Los Gatos (reek, northwest of Coalinga, Fresno County.
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—_ 0mm.
Fig. 75. Tetragonites epigonus KOSSMAT. Whorl-section, shown for comparison
with that of 7. popetensis YAnw (Fig. 74). Adapted from KoSSMAT, 1895.

Therefore the difference from the normal examples of T. popetensis is by no
means great. This specimen may be a mere variant, or a subspecies of T.
popetensis that would represent a transitional state to Tetragonites (Saghali-
nites). To determine which is the case more specimens from the type locality,
CAS. 444, are needed. ANDERSON's assignment to the Coniacian is not tenable,
because the associated species, Metaplacenticeras pacificum (SMITH) and Desmo-
phyllites diphylloides (FORrBLS), indicate the Upper Senonian, probably Upper
Campanian.

Occurrence.—The species does not seem uncommon in California. Loc. CAS.
1552, north end of Shale Hills, Kern County, southwest side of the San Joaquin
Valley, where Desmophyllites diphylloides and Baculites rex are associated. Loc.
CAS. 2362, “Paclydiscus silt” or Ragged Valley shale of Los Gatos Creek, north-
west of Coalinga, west side of the San Joaquin Valley; also loc. CAS. 2361,
presumably the same formation in Joaquin Rock Quadrangle, west side of the
above two localities, there are Namesites hetonaiensis fresnoensis, Gaundryceras
(Vertebrites) kayei (FORBER), Pachydiscns ¢f. egertoni, and Baculites lomaensis.
Locs. LSJU. 3343¢ and LSJU. 3345, Los Gatos Creck, not far from loc. CAS.
2362. Loc. CAS. 29102, “Garzas limestone” in Volta Quadrangle, Merced County,
west side of the San Joaquin Valley.

In Hokkaide and Sakhalin the species is common in the Upper Senonian
(Campanian and Maestrichtian) | =Hetonaian plvs Uppermost Urakawan].

Genus I'seudophyllites KosSMAT, 1895

Type-species.—Ammoniles indra FORBES, 1846.

Generic diagnosis.-—See WRIGHT, 1957 (in. MooRrE | Editor|, 1957), p. L203.

Remarks.—This genus is widespread in the Indo-Pacific region. In Cali-
fornia, so far as T know, it is represented by a few imperfectly preserved speci-
mens, as briefly described below.

Pseudophyllites cf. indra (FORBES)

Compare.—
1846. Ammonites indra ForBES, Trans. Geol. Soc. London, 2 ser., vol.7, p. 105,
pl. 11, fig. 7.
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1866,  Ammonites indra, STOLICZKA, Mewm. Geol. Suve, India, Pal. Indica, ser. 3,
vol. 1, p. 112, pl. 18, fig. 2a, b.

1879.  Ammonites indra, WHITEAVES, Geol. Surv. Canada, Mesozoic Fossils,
val. I, pt. 2, p. 105, pl. 13, fig. 2, 2a.

1895.  Pseudophyllites indra, KossMAT, Beitr. Pal. Geol. Oesterr.-Uny. Or.,
vol. 9, p.137 [41], pl 16 [2], figs.6-9; pl.17 [3]. figs. 6, 7; pl 18
{471, fig. 3.

1904.  Lytoceras indra, BoULE, LEMOINE, and THEVENIN, Ann. Paléont., vol. 1,
p. 2, pl. 1, g, 1, 10, 1h,

1906. Pscudophyllites cf. indra, Woons, Ann. South Afr. Muscum, vol. 4, p. 334,
pl. 41, fig. 6a, b.

1909. P’sendophyllites indra, KILLIAN and REBouL, Wiss. Erg. Schwed. Siidpolar
Exp., 1901-1903, vol. 3, no. 6, p. 14, fig. 3.

1938. Pseudophyllites indra, COLLIGNON, Ann. Géol. Serv. Mines, Madagascar,
vol. 9, p.24, text-fig. E.

1952. Pseudophyllites indra, USHER, Geol. Surv. Canada, Bull. 21, p. 57, pl. 3,
figs. 2-13, pl. 31, figs. 15-17.

1956. Pseundophyllites indra, COLLIGNON, Ann. Géol. Serv. Mines, Madagascar,
vol. 23, p. 90.

Material —Imperfectly preserved specimens, from loe. UC. A-6598 (Coll. S.
G. CLArRK) and loe. UCLA. 2415 (Coll. L. E. Sauvw), in California.

Descriptive remarks.—As understood from the descriptions of previous
authors (see ahove list of svnonymy), Psendophpllites indra shows some variation
in the proportion between whorl-breadth and height and in the roundness of the
venter. The specimen from loc. UC. A-6598 resembles one of the specimens from
the Nanaimo group of British Columbia (UsHER, 1952, pl. 3. figs. 11-13).  Another
specimen, from loc. UCLA. 2415, can be compared with the example from the
Catarina formation. The last mentioned, No. 4247 (CAS.), was once erroneously
regarded as an example (not the holotype) of Pachydiscus catarinae ANDERSON
and HANNA (1935, p. 19, pl. 3, figs. 2, ). This is close to the typical examples
of Psendophyllites indra (ForRBES) from India but has more evenly rounded
venter. In this respect it approaches Psewdophyllites peregrinus SPATH (1953,
p. 7, pl. 1, figs. 6-9) from Graham Land and from Madagascar (COLLIGNON, 1956,
p. 92, text-fig. 121, but its whorl is not so broad as in the typical examples of
P. peregrinus. The Californian material at my disposal is unfortunately too poor
for further discussion.

Occurrence—Loc. UC. A-6598, west of Kelly Creek, Covelo Quadrangle,
Mendocino County. Loc. UCLA. 2415, in an isolated outecrop of the Cretaceous
strata in El Toro Quadrangle, with Awnapachydiscus of. arrialoorensis, Metapla-
centiceras cf. pacificum, and Baculites cf. rex.

According to COLLIGNON (1956, p. 91) Psendophyllites indra ranges from
the boundary of Santonian-Campanian, all through the Campanian, to the Lower
Maestrichtian:

Family Turrilitidae Mekk, 1876

Species belonging to the Turrilitidae occur sparsely in California and Oregon,
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Japanese species, Neocrioceras (?) sanushibense WRIGHT and MATSUMOTO (1954,
p. 121, pl. 7, fig. ba, b; text-fig. 22), which is apparently transitional between
Neocrioceras and  Pseudoxybeloceras.  “Oaybeloceras”  petrolense ANDERSON
(1958, p. 203, pl. 56, fig. 1) may be another example of Pseudoxybeloceras which
has a few major ribs only on the curved portion, but otherwise is close to P.
quadrinodosum. Mr. C. W. WRIGHT (a letter of Sept. 10, 1958) has shown me
a photograph of another interesting specimens from the Turonian of England
which ix also transitional between Neoerioceras and Psewdoxybeloceras.

From the above observations Psendorybeloceras is better attached to Nosto-
ceratidae than to Diplomocervatidae. Owxpybeloceras HYATT, 1900, without con-
striction, and Solenoceras (‘ONRAD, 1860, with collared constriction, are close to
Pseudorybeloceras, but their arms are in contact. Kaiteloceras HYATT, 1894 is
elliptically coiled, without straight parts, and has somewhat irregular ribbing and
only upper ventrolateral tubercles. Probably Exiteloceras and Pseudoxybeloceras
are in parallel or sister relationship. Neocrioceras SPATH, 1921 may be more
closely related to Psewdorybeloceras than WRIGHT and MATSUMOTO (1954) once
considered. The ultimate origin of these genera may be in a plastic genus
Hyphantoceras HYATT, 1900, but the actual linecages of the evolution arve not
yet precisely known.

In Japan Pscudoxrybeloceras is proved to be long ranging, from the Upper
Turonian to the Campanian. It seems to be widespread in the Campanian,
because probable representatives are recognized in California (here mentioned),
Pondoland of southeast Africa, and New Zealand (see WRIGHT and MATSUMOTO,
1954, p. 120).

Psevdorybeloceras lineatum (GABRB)
Pl a0, fig. ta-d; PL A1, fig. la-c; Text-figs. 76-79

1869.  Ancyloceras ? lineatiom GABB, Palaeont. Calif., vol. 2, p. 139, pl. 23, fig. 18,
18a, b, c.
1958. Oxybcloceras lineatim, ANDERSON, Geol. Soc. Amer., Memoir 71, p. 202,

? 1958. Ouxybeloceras taffi ANDERSON, Geol. Soc. Amer., Memoir 71, p. 203, pl. 51,

fig. 6, 6a.

Types.—GABR (1869) based this species on two syntypes. The illustrated
one (Pl 40, fig. la-d; Text-fig. 76 of this paper), now preserved in the Museum
of Comparative Zodlogy, Harvard University, is here designated as the lectotype.

Maierial.—In addition to the lectotype, I refer the following specimens to
the present species.

LSJU. 8579 (Pl 41, tig. la-c: Text-fiz. 79), from loc. LSJU. 2609 (Coll.

R. E. Cook); a specimen (Text-fig. 77) from loc. UCLA. 3637 (Coll. L. E.
& R. B. SAUL): another (Text-fig. 78) from loc. CAS. 1467A (Coll.
RAMBKE) ; another fragment from loc. CIT. 83 (Coll. B. M. MoOORE) ;
others (rom loc. CIT. 1400 |Sucia Island|{ (Coll. R. DURBIN & W. P.
POPENOE)
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Measurements.—
Number of ribs

Specimen Height Breadth (B/H) Distance Distance
Lacate R - PR
O ora” 565 { 7% 64 (.81 40.0 10712
s (30 TDREL e

Description.—No perfectly preserved specimen has been found. The smallest
fragment among the available specimens is curved, suggesting that the early
whorl is openly helicoid or almost crioceroid. The specimen of the next growth-
stage is broadly arcuate, suggesting a flattening elliptical coil. The later whorl,
as seen in a specimen, LSJU. 8579, consists of two, long and straight, parallel
arms and a curved, U-shaped part, lying in one plane. The lectotype probably
represents a part of this straight arm, which is still septate. A complete outline
of the body whorl is not yet known.

The whorl is somewhat higher than broad, being elliptical in section. It is
ornamented with numerous, fine, entire ribs, which are separated by the inter-
spaces slightiy broader than the ribs themselves. They are prorsiradiate; more
so on the earlier whorl, showing & moderate sinus on the dorsum; only slightly
oblique or nearly vertical on the straight arm of the late whorl. FEach rib has
a small, spinose, ventrolateral tubercle. On the later whorl a few, low, and
indistinet major ribs are infrequently recognized, on which the tubeveles are
larger than the others and the minor ribs form a loop at the tubercle. 1In addition,
a faint, lower ventrolateral node is sometimes, but nol always, discernible on
the major rib. It is not confirmed in the lectotype.

The suture is as described in the generic diagnosis.

Remarks.—¥rom all the observable characters this species is best referred
to Pseudoxrybeloceras. 1t has a more elliptical, in stead of polygonal, whorl section
than P. quadrinodosum (JIMBO) (1894, p. 185 |39, pl. 23 | 7], figs. 8, 4) (WRIGHT
and MATSUMOTO, 1954, p. 120, pl. 7, fig. 6a, b; text-figs. 6, 9-12). The latter species
has upper and lower ventrolateral tubercles on each rib of its later whorl, while
the lower ventrolateral tubercles are only occasicnally discernible on the major

9

78 76

10mm.

Figs. 76-78.  Psendorybeloceras lineatum (GAnp). Cross sections of three speci-
mens.
76.  Lectotype in the collection of MCZ. Harvard. See I'l. 10, fig. la .
i7. An example from loec. UCLA. 3637, Chico Creek, Butte County.
78. Another from loc. CIT. 1400, Sucia Island, Washington.
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Fig. 79, Pseudoxybeloceras lineatum (GABB). Suture near the curved part of

an example, LEJU. 8570, from loc. LSJU. 2609, Chico Creek, Butte County.
See Pl 11, fig. la-¢ for other views.
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ribs of the former. The major vibs are absent in I’ quadrinodosus, but appear
on the later whorl of P, lincatun, although they ave faint and infrequent. The
major rib and looping of the minor ribs at the tubercles vemind us of the orna-
ment of Neoerioceras spinigerun Climpoy (1394, p. 184 |38], pl. 24 |8/, fig. 1,
La, Ihy and also of N. 2y sanushibense WRIGHT and MATSUMOTO (1954, p. 121,
pl. 7, fig. ha, b text-fig. 220, N, 2y sanushibense is close to P. lineatum in that
it has a straight arm, bhut it has more constant, quadritubercles, stronger major
ribs, and broader whorls, It may represent a transitional state between Neo-
erioceras and Psewdoyybeloceras,

The holotype of Quybeloceras totii ANDERSON (1958, p. 203, pl. 51, fig. 6, 6a),
from loc. CAS. 27838, Chico Creek, may be a fragment of the present species.
It is, however, too poorly preserved for concluding definitely the synonymy of
tafi with Uneatim.

Occurrence~——The type locality is recorded as “Texas Flat Coral near Folsom,”
cast side of the Sacramento Valley.  Other localities of subsequent collections are
clearer.  Locs. LSJU. 2609 and UCLA. 3637, both in the lower part of the upper
half of the section of the Chico formation in Chico Creek, Butte County, east
side of the Sacramento Valleyv, where this species is associated with Swbniortoni-
cevas chicoense and Baculites ehicoensis.  Loce. CAS. 1467A, Enos Canyon, Yolo
County, west side of the Sacramento Valley, where Desmophyllites diphylloides,
Metaplacenticeras pacificum, ete. occur.  Loe. CIT. 83, ealcareous sandstone at
the top of the Holw shale, Santa Ana Mountains, Orange County. Loc. CIT. 1400,
Nanaimo group of Sucia Island, Washington, where Desmophyllites diphylloides
and Hoplitoplacenticeras sp., among others, occur. To sum up, P. lincatum occurs
at various levels in the Campanian of the West (oast.

Fumily Diplomoceratidae SpaTH, 1926
There arve vepresentatives of Sealarites WRIGHT and MATSUMoOTO, 1054,

CGluptoroceras SPATH, 1926, and Ryngaselle WRIGHT and MATSUMOTO, 1951 in the
Upper Cretaceous of California and adjacent areas, as described below.
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While Polyptychoceras YABE, 1927 |type-species, Awisoceras pseudoganltivim
Yoxkovama, 1800. hy subsequent designation of Simimizu, 1935a, p. 2711 oceurs
abundantly in Hokkaido and Sakhalin, it is very rare on the West Coast of
America. Ptuchoceras vanconverense WIHITEAVES (1879, p. 113, pl. 14, fig. 3, Aa;
UsHER, 1052, p. 101, pl. 26, fig. 5, 6), from the Trent River formation of the
Nanaimo group, is probably an example of Polyplychoceras, close to . nseudo-
gaultivuem (YOKOYAMA) (1890, p. 181, pl. 20, figs, 1-30. “Hamites obstirictus”
of WHITEAVES (1903, p. 334, pl. 41, fig. 3) and UsiEr (1952, p. 100, pl. 26, fig. TV,
from the upper Lambert formation of the Nanaimo group, is not veferable to
the true Poluptuchoceras obstrictum (JIMBo) (1894, p. 184 381, pl. 23 [T/, fig. 2,
2a, 2b). SHiMIZU (1935ba, p. 272) wrongly assigned this Japanese species to
Diplomoceras and incorrectly recorded it as Maesirichtian. The Nanaimo species
is probably to be referred to Diplomoceras, close to D tepuisuleatus (FORBES)
(1846, p. 116, pl. 11, fig. 3). Diplomoceras is vepresented by the better known
D. notabile WIIITEAVES (1903, p. 385, pl. 44, fig. 1. 4o, 4D3 UsHER, 1952, p. 109,
pl. 20, fig. 2; pl. 30, fig. 1; pL 31, figs. 26, 27), from the same upper Lambert
formation.  More species of Diplomoceras have been recorded hy ANDERSON
(19521 from California, although some are indefinite and doubtful.

Genus Scalarites WRIGHT and Marsumoto, 1954

Tupe-speeies.—-Helicoceras sealare Yape, 1904,

Generie diagnosis. —-See WRIGHT and MATsUMoTo, 1954, p. 115.

Remarks.—Scalarites is close to Glyptoroceras SpaTH, 1925 and also to
Diplomoceras Hyatt, 1900. Flared ribs and constrictions occur more frequently
in Sealarites. Perhaps there is some distinction in the mode of coiling. Secalarites
shows very shallow open helicoid spire followed by loose elliptical coiling.
Glyntoroceras typically has move closed, Rostrychoceras-like helix in the initial
erowth-stage. a less elliptical, erioceras-like coiling in the middle, and a U-shaped
last whorl.  Diplomoceras has two or three, subparallel, straight or broadly
curved shafts, in addition to the initial, loose helicoid spire. Its suture is more
florid than thal of Secalarites.  Polyptychocoras YABE, 1927 has three or four,
parallel, straight and long shafts which are approximated or nearly in contact
with each other. 1t is similar to Sealarites in suture. From the stratigraphic
occurrence and morphological characters of various species, Glyptoroceras, Di-
plomoceras, and Polyptychoceras are probably dervived from Sealarites, which in
turn, is probably a descendant of a nontuberculate subgroup of Hyphantoceras.

Although the specimens at my disposal are fragmentary, T have recognized
4 probable representative of Sealarites in California.

Sealarites cf. mihoensis WRiGHT and MATSUMOTO
Pl 37, fig. 3

Compare.—
1054, Sealarites mihoensis WRIGHT and MaTsumoro, Mem. Fae. Sei., Kyushu
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Univ., ser. D, vol. 4, p. 118, pl. 7, figs. 1, 2; text-fig, 2.

Types-—-Holotype of S. miloensis is GT. 1-2951a (WRIGHT and MATSuUMoOTO,
1954, pl. 7, fig. 1) by original designation. It is immature and is supplemented by
several paratypes. These types came from the Upper Turonian and the Coniacian
of South Sakhalin and Hokkaido.

Material —A figured specimen (Pl 37, fig. 3), UCLA. 28780, and other ten
fragmentary whorls of different sizes from loc. CIT. 1532 (Coll. W. P. POPENOE
& Carl AHLROTH) ; several fragments from locs. CIT. 1533 (Coll. W. P. POPENOE
& Carl AHLROTH) and CIT. 1346 (Coll. W. P. POPENOE & Jane HowL).

Measurements.—

Specimen Height  Breadth (B/H) Distanci“;’g‘;]e; ;fu:;bfo height
One from loc. CIT. 1532 2.9 2.6 (0.89) 5/3.0
Another from loc. /8.9 7.8 (0.88)) 9/9.0
CIT. 1532 19.2 8.2 (0.89/ V.
Another » » n 9.5 8.1 (0.85) 7/9.0
Another 1 11 n 1.7 10.0  (0.85) 8/11.0
UCLA. 28780 9/10.0

Descriptive remarks.—-Some of the fragmentary whorls show broadly arcuate
parts and others more strongly curved, U-shaped portions, thus indicating ellipti-
cal coiling of S. mihoensis tvpe. The section of the undeformed whorl is sub-
circular to broadly elliptical, slightly higher than broad, with the antisiphonal
area more broadly rounded than the siphonal area on the later whorls.

The annular ribs are fairly numerous, of moderate strength, relatively nar-
vrow. and separated by broader interspaces. The periodie, flared ribs, with
associated constriction, are less frequent than those of S. scalaris (YABE) (1904,
p. % ph 3, figs. 2, 3a-¢).

From all the observable characters the described specimens of California
are best referred to 8. mikoensis WRIGHT and MATSUMOTO.

The holotype of Hamites ellipticns ANDERSON (1902, p. 87, pl. 3, figs. 102,
103; pl. 10, fig. 191), from “Forty-nine Mine, Oregon” apparently resembles
Scalarites mihoensis in the curvature of the whorl and the mode of ribbing.
There are doubtful, infrequent constrictions. This is probably an example of
Sealarites, although ANDERSON (1958, p. 198, pl. 39, fig. 5, 5a) recently referred
it to Diplomoceras. ANDERSON’s holotype is more compressed than the normal
examples of S. mihoensis,

Oceurrence.~—Loces. CIT. 1532 and CIT. 1533, Member II (near the top) of
the Redding area; loc. CIT. 1346, Member III (Subprionocyclus normalis bed)
of the same area, Shasta County, northeast side of the Sacramento Valley.

Genus Glyptoroceras SPATH, 1926

Type-species.—Hamites rugatus FORBES, 1846. Since this nominal species
was originally designated as the “genotype” of Glyplozoceras (SpATH, 1925,
p. 30). it is the type-species, despite the fact that Hamites (Anisoceras) rugatus
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of KOSSMAT (1895, wow FORBES) has been shown by SHIMIZU (1835, p. 2720 to
be a synonym of Glyptoxoceras indicum (FORBES, 1846).

Generie diagnosis——See SHIMIZU, 1935, p. 272; WRIGHT i# MOORE | Editor |,
1957, p. L227. .

Remarks.— SHIMIZU (1935, p. 272) accounted the asymmetrically bifid anti-
siphonal lobe (1) as a criterion by which to distinguish this genus from other
allied genera, but this should not be stressed too much, because the character
is variable and not important. Normally I is trifid, but may be modified, especially
on the curved or helicoid part.

The vrelationship of Glyptoxoceras with Sealarites, Diplomoceras, and
Polyptychoceras has been mentioned above (see p. 165). .

Glyptoxoceras ranges from Santonian to Maestrichtian.  The type-species
oceurs in the Valudayur beds of the Pondicherry area, southern India.

The similarity of Glyptoxoceras to Heteroceras D'ORBIGNY, 1849 of the
Barremian and Aptian is an example of homeomorphy. Glyptoxoceras shows
bilateral symmetry in its later growth-stages.

Glyptoxoceras indicum (FORBES), 1846
Pl. 41, figs. 2-6; Text-fig. 80

1846. Hamites indicus ForBES, Trans. (Geol. Soc. London, 2 ser., vol. 7, p. 116.

1895. Hamites (Anisoceras) indicus, KossMAT, RBeitr. Pal. Geol. Oesterr.
I'ngarns Or., vol. 9, p. 145 [49], pl. 19 [5], fig. 4a-c.

1805. Hamites (Anisoceras) rugatum, KossMAT (non FORRES), Beitr, Pal. Geol.
Ocsterr-Ungarns Or., vol. 9, p. 146 [50], pl. 19 [5], fig. Ta, b, v (8a, b
doubtful).

1985, Glyptoroceras indicum, SHIMIZU, roc. Imp. Acad. Sei, vol. 11, p. 272.

Tupes.— F(')RRI'IS based this species on several syntypes (see KOSSMAT, 18.95'
p. 145 1491 ». The illustrated specimen of Fornes (1846, pl. 11, fig. 4), which
was erroncously called the holotype by Suimizu (1935, p. 272), has been removed
from Hamites indicus to Hamites cubcompressus (see KOSSMAT, 1895, p. 145;
SuiMizu, 1935a, p. 272). Another of FORBES' syntypes, BM. 1049b, was illustrated
by KoSSMAT (1895, pl. 19 |5], fig. 4a, b). This is designated here as the lectotype
of Glyptoxoceras indicum (FORBER). It was incorrectly called a paratype and
misrecorded as BM. 10498 by SHIMIZU (1935a). The specimen with register
number BM. 10498 is the illustrated syntype of Hamites largesulcatus FORBES
(1846, pl. 11, fig. 1).

Material.—Five specimens, UC. 36433-36437 (Pl 41, figs. 6, 2, 4, 5, 3; Text-
fig. 80), from loc. UC. A-3826 (Coll. Allan BENNISON), which altogether give
us the correct shape of the shell. Other fragmentary pieces, from loc. LSJU.
2251 [=LSJU. 3326], are comparable with the present species.

Diagnosis—The initial coils are helicoid, relatively closed, soon followed
by a crioceroid, planospiral coil, and finally passing into an elliptical coil, %u)
to the broadly U-shaped, last part. The main part is, thus, hilaterally symmetric.
The longer diameter of the last ellipse is about 75 mm. to 85 mm.; the shorter
one about 55 mm. to 65 mm. The whorl is nearly circular in scction, slightly
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Explanation of Plate 3

(Figures of natural size unless otherwise stated)

Neophylloceras hetonaiense MATSUMOTO . .. .ov v et errnniineeeeennns Page 5
Two sides (a, ¢), front (b), and back (d) views. A specimen, GK. H7002,
from loc. LSJU. 3329 [ TM. 204], Marca shale of the Moreno formation,
Panoche Hills, west side of the San Joaquin Valley (Coll. M. B. PAYNE &
T. MATSUMOTO).

Desmoceras kossmati MATSUMOTO .o otuu ittt iiieee s Page 7
Two sides (a, ¢) and back (b) views, slightly reduced. LSJU. 8581, from
loc. LSJU. 3337, Priest Valley Quadrangle, west of Coalinga, Fresno County,
west side of the San Joaquin Valley (Coll. S. W. MULLER).

Desmophyllites diphylloides (FORBES). . ... ..o, Page 9
Two sides (a, ¢) and back (b) views. LSJU. 8583, from loc. LSJU. 2732,
Arroyo del Valle, Tesla Quadrangle, Alameda County, Bay Area (Coll.
L. W. FUNKHOUSER).

Hauericeras (Gardeniceras) angustum YABE.............ccoeeennn. Page 24
Two sides (a, ¢) and back (b) views. UCLA. 28826 [- CIT. 3474] from
loc. CIT. 1017, lower part of the section on Chico Creek, east side of the
Sacramento Valley (Coll. W. P. POPENOE & D. SCHARF).

Photos by Tkuwo OBATA (1), Alexander TIHONRAVOV (2, 3), and Takeo SUSUKI
(4); (3) with and others without whitening.

Mem. Fac. Sci., Kyushu Univ., Ser. D, Special Vol. I
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Explanation of Plate 5

(Figures reduced to three fourths of natural size in linear dimension)

Fig. 1. Tragodesmoceras ashlandicum (ANDERSON)...................... .. Page 26
Side (a) and back (b) views. UCLA. 28798, from loc. CIT. 1444, Member T
of the Redding area, Shasta County, California (Coll. W. P. PoPENOR).

Photos by Takeo Susuki, without whitening.
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Fig. 1.

Fig. 2.

Explanation of Plate 6

Fupachydiscus sp. aff. E. teshioensis (JIMBO) ............cccuu...
Two sides (a, b) and back (¢) views, approximately x?*/,. UCLA. 28799,
from loc. UCLA. 3368, Member IV of the Redding area, Shasta County,

California (Coll. James VALENTINE).

Mesopuzosia pacifica MATSUMOTO ..ot ie et iieeneannnns Page 18
Side view, x1. GK. H7029, from loc. TM. 2002 [=LSJU. 3289], Swede
Creek of the Redding area, Shasta County, California (Coll. W. P. POPENOE

& T. MATSUMOTO).

Photos by Takeo Susuki (1) and Tkuwo OBATA (2), without whitening.

Mem. Fac. Sci., Kyushu Univ., Ser. D, Special Vol. I

T. MATSUMOTO :
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Explanation of Plate 7

(All figures one fifth of natural size in linear dimension)

Figs. 1, 2. Eupachydiscus sp. nov. (?) aff. E. lamberti COLLIGNON ...... Page 31
1. Back (a), front (b), and side (¢) views of a gigantic specimen, UCLA.
28683, from loc. UCLA. 3956, quarry in Santa Ynez Canyon, Santa
Monica Mountains, Los Angeles County (Coll. W. P. POPENOE).
2. Back view of another gigantic specimen, UCLA. 28684, from the same
locality as above.

Photos by Takeo Susuki, with white coating.

Mem. Fac. Sci., Kyushu Univ., Ser. D, Special Vol. I

T. MATSUMOTO : Upper Cretaceous Ammonites of California
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Plate 8

Mem. Fac. Sci., Kyushu Univ., Ser. D, Special Vol. 1

Explanation of Plate 8

(All figures of natural size)

Fig. 1. Neophylloceras ramosum (MEEK) .......ooiiiuieeniiniiiiinnnns Page 1
Two sides (a, ¢) and back (b) views. An example, CIT. 3726 [—~UCLA.
28858], from loc. CIT. 1346, Member III of the Redding area, Shasta County,
California (Coll. W. P. POPENOE). This was designated as the holotype of
Phylloceras vacullee ANDERSON (1958, p. 181, pl. 40, fig. 4, 4a), but is
nothing but an example of N. ramosum (MEEK).

Fig. 2. Pachydiscus suciaensis (MEEK) .. ...t ee e Page 36
Back (a), two sides (b, ¢), and front (d) views. Lectotype, designated in this
paper (p. 36), USNM. 12396 [ =MEEK, 1876, pl. 5, fig. 2, 2a], from ‘ Komo-
oks”’, Vancouver Island, British Columbia.

Photos by Takeo Susuki (1) and Nelson SHUPE, with whitening.

T. MATSUMOTO : Upper Cretaceous Ammonites of California
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Explanation of Plate 15

(All figures of natural size)

Canadoceras yokoyamai (JIMBO) ... Page 56
Two sides (a, ¢) and back (b) views. An immature example, UCLA. 28843,
from loc. UCLA. 3637, Chico formation of Chico Creek, Butte County, east
side of the Sacramento Valley, California (Coll. L. E. & R. B. Saur).

3. Canadoceras mysticum MATSUMOTO .........uuuieeenennnnnn.. Page 59

Side view of an example, UCLA. 28844, from loe. UCLA. 3636, Chico
formation, Chico Creek, Butte County, California (Coll. .. E. & R. B. SauL).
Two sides (a, b) and back (¢) views. An example, UCLA. 28842, from loc.
UCLA. 3637, Chico formation, Chico Creek, Butte County, California (Coll.
L. E. & R. B. SauLn).

Photos by Takeo Susuki, without whitening.

Mem. Fac. Seci., Kyushu Univ., Ser. D, Special Vol. 1

Plate 15
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Explanation of Plate 28

(All figures of natural size)

niceras de

ide (de GROSSOUVRE) ......uviiinineninannnnn Page 87
e (b) views. CIT. 3727, from loc. CIT. 1 , Swede Creek

of the Rec Shasta County, California (Coll. W. P. Por &
Carl AHLROTH). sa paratype of ‘“ Romaniceras hesperium’ ANDERSON,
1958.

Texranites of. kawasakit (KAWADA). ... .ot iiaann Page 124

Side (a) and ion (b) views of a fragmentary whorl, UCLA. 28847, from
loc. UCLA. , Member 1V, Oak Run, Redding area, Shasta County,
California (Coll. R. W. IMLAY and W. P. POPENOE).

Photos by Takeo Susuki, with whitening.
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Explanation of Plate 29

(A1l figures of natural size)

Fig. 1. Subprionocyclus noramlis (ANDERSON) ..........iiieeeennnnnnn.. Page 118
Back (a) and side (b) views of a relatively large specimen. GK. H7046,
from loe. TM. 2001 [ - LSJU. 3288], Little Cow Creek, Member III of the
Redding area, Shasta County, California (Coll. W. P. PorPENOE & T. MATSU-
MOTO).

2. Subprionocyelus neptuni (GEINITZ) ..ot Page 112
Side view of a Californian example UCLA. 28782, from loc. CIT. 1042, left
bank of Rancheria Guleh, Yreka Quadrangle, Siskiyou County, sandstone
near the base of the Upper Cretaceous section in the gulch (Coll. W. P.
PoreNoE & FINDLAY).

3. Back (a) and side (b) views of another example, UCLA. 28781, from the
same loc. CIT. 1042, Siskiyou County (Coll. W. P. PoPENOE & FINDLAY).

Fig. 4. Romaniceras deverioide (de GROSSOUVRE) ............cccouuuuuo... Page 87
Front (a), back (b), and side (c) views of an immature specimen. UCLA.
28796, from loc. CIT. 1345, Swede Creek, Redding area, Shasta County,
California (Coll. W. P. PorENOE & Carl AHLROTH). Note the asymmetric
configuration of the tubercles.

Photos by Takeo Susuki (2-4) and Tkuwo OBATA (1).
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Explanation of Plate 31

(Figures of natural size unless otherwise stated)

Figs. 1-5.  Subprionocyclus normalis (ANDERSON). . ......oiiieiennnnnn. . Page 118
1. Two sides {a, ¢), back (b), and front (d) views of an example. UCLA.
OR784, from loe. CIT. 1346, Little Cow Creek, Member IIl in the Redding
area, Shasta County, northeast side of the Sacramento Valley (Coll. W. P.
PoreNor & Jane Horl).

2. Two sides (a, d), front (b), and back (¢) views of another, involute, ex-
ample. UCLA. 38783, from the same loc. CIT. 1346 (Coll. W. P. POPENOE
& Jane HorL).

3. Side view of an example, GK. H7040, from loc. TM. 2001 [ —LSJU. 3288],
Little Cow Creek, Member III in the Redding area, Shasta County, north-
east side of the Sacramento Valley (Coll. W. P. POPENOE & T. MATSUMOTO).

1. Side (a) and back (b) views of another example, GK. H7041, from the same

loc. TM. 2001 (Coll. W. P. PoreNOoE & T. MATSUMOTO).

Side (a) and back (b) views of another example, GK. H7038, from the same

loc. TM. 2001 (Coll. W. P. PoreNnokE & T. MATSUMOTO).

St

Fig. 6. Peroniceras sp. juvenile ... Page 123
Side (a) and section (b) views ( x"/.) of a specimen, UCLA. 27879, from loc.
CIT. 1007, Oak Run, Member IV in the Redding area, Shasta County,
northeast side of the Sacramento Valley (Coll. W. P. POPENOE & D. SCHARF).

Photos by Takeo Susuki (1, 2, 6), with whitening, and Tkuwo OBATA (3-5),
without whitening.
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Explanation of Plate 35

(All figures of natural size)

Figs. 1, 2. Submortoniceras chicoense (TRASK) ... Page 126

1. Two lateral (a, ¢), front (b), and back (d) views of a moderate example
[forma j in the text], LSJU. 8633, from loc. LSJU. 2609, Chico Creek,
in the upper half of the type section of the Chico formation (s.s.), Butte
County, east side of the Sacramento Valley, California (Coll. R. E. Co0K).
Side (a) and back (b) views of a finely ornamented and compressed example
[ forma y in the text], LSJU. 8635, from the same loc. LSJU. 2609, Chico
Creek, Butte County, California (Coll. R. E. Cook).

Fig. 3. Pseudoschloenbachia sp. aff. P. boulei (BASSE) .................. Page 133
Side (a) and back (b) views of a specimen, UCLA. 28845, from loc. UCLA.
3790, Hooten Gulch, upper part of Member V in the Redding area, Shasta
County, northeast side of the Sacramento Valley, California (Coll. W. P.
POPENOE).
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Photos by Alexander TimoNRAvVOV (1, 2) and Takeo SUSUKI (3); la, 3a, and 3b
with whitening: others without whitening.
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Explanation of Plate 37

(All figures of natural size)

Fig. 1. Anagaudryceras yamashitai (YABE) ....... ... oueuuneeennnnn.. Page 138
Two sides (a, b), back (b), and front (d) views. An example, GK. H7027,
from loc. TM. 11 | LSJU. 3319], lower part of the Upper Marlife forma-
tion, Panoche group in Panoche Hills, west side of the San Joaquin Valley,
California (Coll. M. B. PAYNE & T. MATSUMOTO).

Fig. 2. Gaudryceras (s.s.) cf. denmanense WHITEAVES .................. Page 144
Back (a) and side (b) views. An immature example LSJU. 8580, from loec.
LSJU. 2880, Chico Creek, in the lower half of the type section of the Chico
formation (s.s.), Butte County, east side of the Sacramento Valley, California
(Coll. R. E. CooK).

Fig. 3. Scalarites cf. mihoensis WRIGHT and MATSUMOTO .............. Page 165
Side view of a fragmentary whorl, UCLA. 28780, from loc. CIT. 1532,
Little Cow Creek, top of Member II in the Redding area, Shasta County,
California (Coll. W. P. PoPENOE & Carl AHLROTH).

Fig. 4. Ryugasella ryugasensis WRIGHT and MATSUMOTO ................ Page 169
Ventral (a), lateral (b), and dorsal (c) views. An example. LSJU. 8579,
from loc. LSJU. 2609, Chico Creek, in the upper half of the type section
of the Chico formation (s. s.), Butte County, east side of the Sacramento
Valley, California (Coll. R. E. CooK).

Photos by Alexander TiHONRAVOV (2, 4), Takeo SUSUKI (3), and Tkuwo OBATA
(1), without whitening.
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Explanation of Plate 39

(Figures of natural size, unless otherwise stated)

Acanthoceras whitei NOM. NOV. ... ... . et Page 82

Side view of the holotype, USNM. 20121, the original specimen of Am-

monites turneri WHITE (non SOWERBY), from Currys Canada, Mt. Diablo
area, California. (See Pl. 22, fig. la-c for other views).

3. Tetragonites glabrus (JIMBO) ... ... Page 149

Side view of an example, CIT. 3723 [ -UCLA. 28859], from loc. CIT. 1346,
Little Cow Creek, Member III of the Redding area, Shasta County, Cal-
ifornia (Coll. W. P. PoreNor & Jane HorL). The body whorl is crushed.
Side (a) and front (b) views, slightly enlarged, of the some specimen as
above. About a half of the highly crushed body whorl is detached away,
but the remaining half is still somewhat deformed.

Photos by Nelson SHurk (1) and Takeo SUSUKI (2, 3), with whitening.
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Explanation of Plate 40

(Figures of natural size)

Pseudoxybeloceras lineatum (GABB) ... ..ot Page 162
Two lateral (a, ¢), ventral (b), and dorsal (d) views. Lectotype, preserved
in the Museum of Comparative Zoillogy, Harvard University [ -~ Aneyloceras?
lineatum GABB, 1869, pl. 23, fig. 18, 18a, b, ¢]. Photographs kindly sup-
plied through Dr. B. KummEL, with whitening.

Bostrychoceras sp. aff. B. ofsukai (YABE). ..., Page 160
Two views (a, b) of a specimen, UCLA. 28846, from loc. UCLA. 3370,
Hooten Gulch, upper part of Member V, close to the contact with Member
VI, Redding area, Shasta County, northeast side of the Sacramento Valley
(Coll. John FRICK). Photographs taken by Takeo SusuKki, with slight
whitening.
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