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Tatsuro MATSUMOTO 

Systemat ic Descr ipt ions 

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 (?) japonicum ( M A T S U M O T O ) , which has recently 

been discovered in the probable Cenomanian of Alaska ( MATSUMOTO, 1959a, p. 52, 

pi. 12, figs, la-c, 2a, b, 3a-c; text-fig. 2), has not yet been confirmed in California. 

Genus Neophylloceras S H I M I Z U , 1 9 3 4 

Type-species.—Ammonites {Scaphites ?) ramosus M E E K , 1 8 5 7 . 

Synonym.—Hyporbulites BRE ISTROFFER , 1947 . 

Diagnosis.—See W R I G H T and MATSUMOTO , 1 9 5 4 , p. 109 . 

Remarks.—The relationship of Neophylloceras M E E K , 1857 with Hypophyl-
loceras S P A T H , 1927 and the synonymy of Hyporbulites BRE ISTROFFER , 1947 with 

Neophylloceras M E E K , 1857 were discussed, when I described Neophylloceras 
seresitense ( P E R V I N Q U I E R E ; from Alaska ( M A T S U M O T O , 1959a. p. 55 >. That 

species occurs also in California. It was described by A N D E R S O N (1958, p. 180. 

pi. 16, fig. 4, 4a) as Phylloceras vellcdae. One of A N D E R S O N ' S two hypotypes, 

from loc. CAS. 2233, a locality of Calycoceras cf. newboldi ( K O S S M A T ) , is evidently 

an example of A\ seresitense. The other, from loc. CAS. 31097, was not at my 

disposal. 

Neophylloceras ramosum ( M E E K ) 

P I . 1, fig. l a - d ; P I . 2, fig. 2 ; P I . 8, fig. l a-c 

1857. Ammonites (Scaphites ?) ramosus MEEK , Trans. Albany Innt., v o l . 4 , 

p . 45. 

1876. Phylloceras ? ramosum, MEEK , Bull. U. S. Gcol. Gcogr. Surv. Terr., 

vol . 2, no . 4, p . 371, p i . 5, fig. 1, l a , l b . 

1903. Phylloceras ramosum, WHITEAVES, Mcso.:oic Fossil*, v o l . 1 , p t . 5. p . 327. 

Rece i v ed J u l y 9, 1959. C o n t i n u e d f r o m P a r t I (Mem. Fac. Sci., Kyushu Univ., Se r . D , 

G e o l o g y , V o l . V I I I , N o . 4, p p . 91-171, text-f igs . 1-85, p i s . 30-45, M a r c h 1 9 5 9 ) . 
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? 1928. I'/i ylloceras afV. ramosum. COLI-HJNON, Ann. Paleont., vol.17, p. 7, pi. 1, 

figs. 2-4. 

1934. \'eophi/Iloceras ratnomon, SlIIMlZU, in SHIMIZU & OBATA, Cephalopoda, 

p. 62. 

1942. Xeophylloceras ramosum, MATSUMOTO, Proc. Imp. Acad. Japan, vol. 18, 

p. 074. 

1912. Xeophylloceras compression MATSUMOTO, Proc. Imp. Acad. Japan, 

vol. 18, p. 075, text-fig. l a 2 , b , . 

1952. Xcophi/lloccrax ramosum, USHER, Gcol. Siirv. Canada, Hull. 21, p. 49, 

pi. 1, figs. 4, 5. 

1958. Ph ylloceras ramosum, ANDERSON, Gcol. Soc. Amcr., Memoir 71, p. 181, 

pi. 4(1, fig. 4, 4a. 

1958. Ph ylloceras racuhon ANDERSON, Gcol. Soc. Amcr., Memoir 71, p. 181, 

pi. 4(1, fig. 3, 3a, 31). 

? 1958. Phylloceras pachecoense ANDERSON, Gcol. Soc. Amcr., Memoir 71, 

p. 182, pi. 53, fig-. 1, la. 

Holotype.—USNM. 12451, f r o m "Komooks , Vancouver I s l and " . 

Material. The Ca l i f o r n i a n examples wh ich I re fer to the present species 

re as fo l lows : 

G K . H7001, f r o m loc. T M . 2001 | > L S J U . 3 2 8 8 = C I T . 13461 ( Coll. W . P . 

POPENOE & T. MATSUMOTO) 

"Ho l o t ype ( C IT . 3726) CP1. 8, fig. la-c) and pa ra type of Phylloceras Taeniae 

ANDERSON", f r om loc. C IT . 1316 (Col l . W . P . POPENOE) 

Spec imens f r o m loc. L S J U . 2006 (Col l . J . M . KIRBY) 

F r a g m e n t a r y specimens f rom loc. L S J U . 2709 (Col l . W . E . KENNETT & 

Stan ley MCCOY) 

A n i m m a t u r e shell, L S J U . 8605, f r o m loc. L S J U . 2735 (Col l . L . W . 

FUNKSHOUSER) 

A specimen f r o m loc. U C L A . 3642 (Col l . L . E . & It . B . SAUL) 

A specimen f r o m loc. UC . A-7581 (Col l . U C . Pa leonto logy Class 137, 1951) 

Doub t f u l l y re ferab le specimens, "ho lo type and other examples of Phylloceras 

pachecoense ANDERSON", f r om loc. C A S . 29108 

Several f r a gmen t s , some of wh ich show well-exposed sutures and mode of 

r i bb i ng , f r o m loc. C A S . 1467 (no record of col lector) 

A comparab le spec imen f r om loc. C A S . 31245 (Coll . MCCOY) 

M cas u rem en tsr — 

Specimen Remarks Diameter Height Breadth (B/H) Umbilicus (",>) 

USNM. 12451 maximum 47.1 

// ' 4 ,Yo1- 39.2 22.3 11.7 (0.52) 3.2 (8) 
earlier 

(now 
CIT. 3720 preserved 42.5 25.3 14.5 (0.56) 3.4(8) 

at UCLA.) 

<!SC. 5811 i a S ) e r ' 4 7-° 2 7-2 11.1 (0.52) 2.8(6) 

e. 35.0 16.0 (0.46) One from loc. 
CAS. 1467 

LSJU. 8605 (immature) 16.1 9.7 5.5 (0.56) 1.3 (8) 

Pfia/inosis.—The species is character ized by a t h i n shell, g rea t invo lu t ion , 

Measurements in this paiier are in millimeters. 
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very smal l umb i l i cus (less t han 10 percent of the shell d i ame t e r ) , much com-

pressed whor ls , na r row ly arched venter , rounded umb i l i ca l border, near ly paral lel , 

ra ther t han convergent , and only s l igh t ly convex flanks, thread-like, fine, nar row, 

and densely spaced subcostae, wh i ch inc l ine moderate ly f o rward near the 

umbi l icus , bend j u s t below the mid-flank, r un a lmost rad ia l ly on the rest of the 

flanks, and aga i n inc l ine s l igh t ly f o rwa rd near the venter, thus show ing flexuosity. 

Near the umb i l i ca l ha l f o f the whor l can be seen the very f a i n t , per iodic 

constr ict ions, wh i ch g ive rise, on the sur face of the shell, to low and na r row 

ma j o r r ibs. The su tu re is very compl icated, deeply and finely incised and has 

mu l t i p a r t i t e saddles, o f wh i ch the phyl lo id t e rm ina l s are ind is t inc t . M i n u t e 

ph.vlloid te rmina l s , however, are discernible, when the su ture is not fu l ly exposed 

but observed t h r o ugh the semi-transparent , i nner layer of the shell. 

Remarks.—Though its n ame is well known , the species is represented by 

relatively few specimens f r o m the Wes t Coast of Amer i ca . The holotype is a 

small , p robab ly imma t u r e , shell. USHER (1952) has described an add i t i ona l 

specimen f r o m the upper L a m b e r t f o rma t i on , wh i ch is much larger than the 

holotype. 

I n the Upper Cretaceous of J a p a n and Sakha l i n there is a larger numbe r 

of specimens, wh ich I have brief ly reported under the name of Neoph ylloceras 

compression MATSUMOTO (1942) . C o m p a r i n g t hem w i t h the Amer i c an types, 

I have conf irmed t h a t they are n o t h i n g bu t the representat ives of N. ramosum 

(MEEK ) on the other side of the Pacif ic Ocean. Thus N. compression MATSUMOTO 

is here suppressed as a synonym of N. ramosum (MEEK) . 

The specimens wh i ch have recently been described as the holotype and 

para type o f Phylloceras vaeulae ANDERSON (1958) should undoubted ly be referred 

to the same species. I myse l f have obta ined another example f r om the same 

locality ( C I T . 1316) as ANDERSON'S specimens. The "ou t l i ne flare" of the umbil i-

cal wal l wh ich ANDERSON (1958, p. 181) ment ioned may correspond to w h a t I 

(1942c, p. 675) called a sp ira l e levat ion at the umbi l i ca l m a r g i n . I t may be feebly 

discernib le in some specimens, b u t is never so d is t inc t as in N. siibramosum 

SPATII. I n th is and other respects I cannot find any d is t inc t ion of specific 

impor tance between the holotypes of N. ramosum and "P. vaeulae". 

The specimen wh i ch was described as Phylloceras pachecoense ANDERSON 

(1958, p. 182, pi. 53, fig. 1, l a ) is l a rger t han , b u t otherwise very s im i l a r to, 

typical examples of Neoph ylloceras ramosum (MEEK ) . I t s flanks are more 

flattened and more clearly para l le l t h a n is shown in ANDERSON'S sketch. There 

are, in add i t i on to ANDERSON'S i l l us t ra ted specimen, more specimens in the same 

rock ( C A S . 29108) , t h a t show i nne r whor ls of smal ler s ize; these are indis-

t i ngu i shab le f r o m unm i s t akab l e examples of N. ramosum. (MEEK ) . Some of the 

Japanese examples of N. ramosum reach a modera te s ize; fo r instance, a specimen 

(GT. 1-3506) f r om the C a m p a n i a n zone of Inoceramus schmidti-Canadoceras 

kossmafi is sti l l septate a t a d i ame te r of 60 mm. , so t h a t the complete shell w i t h 

body chamber , i f preserved, mus t exceed 100 m m . in d iameter . Th is size is inter-

med ia te between the holotypes of Neophylloccras ramosum (MEEK ) and Phyllo-
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reran pachecoense ANDERSON. However , the la t ter is st i l l septate and , accord ing ly , 

unusua l l y large. M a n y mol luscan shells f r o m the same bed as th is spec imen 

( t he so-called Garzas bed) reach an unusua l ly large size probab ly ow i ng to some 

ecological env i ronmen t . 

The specimens f r o m the Lower Cretaceous o f Ca l i f o r n i a , wh i ch were referred 

to Ammonites ramosus by GAUH (1864, p. 65, pi . 11, fig. 12, 12a ; pi. 12, fig. 12b ) , 

i n c l ud i ng his hypotypes (of 1864) in the Museum of I nver tebra te Pa leonto logy , 

Un ivers i ty of Ca l i f o rn i a , Berkeley, and his homeotype in the Academy of N a t u r a l 

Science of Ph i l ade l ph i a (No . 12885) , are most ly Hypophylloeeras onoense 

(STANTON i (1895, p. 73 > and par t ly ano ther species of HypophyUoeeras. They 

are clearly d i s t i ngu i shed f rom the t rue Neoph ylloceras ramosum (MEEK ) by 

the i r less complex sutures , w i t h d i s t i nc t phy l lo id t e rm ina l s to the subd iv ided 

saddles (cf . PI. 2, figs. 1 and 2 ) . 

S im i l a r l y the specimens f r om the Kenn i co t t f o r m a t i o n of A laska , wh i ch were 

listed by MOFEIT (1938, tab le f a c i ng p. 80) as Phylloceras cf. ramosum. are no t 

t rue N. ramosum (MEEK ) , bu t are N. cf. seresitense (PERVINQUIERE). IMLAY 

and REKSIDE < 1954, p. 234) have recorded the occurrence of N. ramosum (MEEK) 

in a f o rma t i on over ly ing the Naknek f o rma t i o n a t Cape K a g u y a k , sou thwest 

Alaska . Th is is, I t h i nk , rel iable, but I have had missed the oppo r t un i t y o f 

see ing the specimens. 

I have not seen the specimens f r o m the Q u i n q u i n a beds of Chi le , bu t 

r ecord i ng to the descr ip t ion and f igures o f STEINMANN (1895, p. 80, pi. 5, fig. 4a, 

b ; text-fig. 6 ) , h is "Phylloceras ramosum" does no t seem to me to be ident ica l 

w i t h N. ramosum (MEEK ) , in t h a t it has less flexuous subcostae, a l t hough they 

are doubt lessly all ied to each other . P r e sumab l y i t is close to Neoph ylloceras 

lamberteuse USHER (1952, p. 50, pi. 1, figs. 1-3). I n fact , USHER pu t i t in the 

synonymy of h is species. Th i s may be wa r r an t ab l e , bu t , w i t h o u t seeing the 

actua l specimens, I hesi tate to g ive a final conclusion. 

(iceurreuee.—Localities T M . 2001 = C IT . 1346, M e m b e r I I I o f Popenoe in 

the Redd i n g area, a long w i t h Snhprionocyclus normalis (ANDERSON) ; L S J U . 2735, 

Upper Cretaceous of the A r royo del Va l le area, Tesla Quad rang l e , a long w i t h 

Suhprionocyclus normalis (ANDERSON); L S J U . 2006, lower p a r t of the F u n k s 

f o r m a t i o n or h ighes t par t of Si tes f o rma t i o n , R umsey H i l l s a r e a ; U C L A . 3642, 

basal par t of the Ch ico f o rma t i o n in the type Ch ico a rea ; L S J U . 2709, Enos 

Canyon , Yo lo Coun ty (associated w i t h Metaplacenticeras pacificum, e t c . ) ; C A S . 

1467, 7 mi les N W . of W i n t e r s (probab ly same as, or close to, L S J U . 2709 ) , Yo l o 

Coun ty (associated w i t h Metaplacenticeras pacificum and Desmophyllites diphyl-

loides) ; C A S . 31245, A r r oyo del Val le, Bay A rea (associated w i t h Metaplacenti-

eeras jmeitieum and Baculifes inornalus) ; UC . A-7581, Ree f R i dge , K i n g s Coun ty , 

in a shale un i t probab ly equiva lent to the relat ively h i ghe r p a r t of the Panoche 

g roup , associated w i t h Baculitcs iuoruatus MEEK ; probab le examples f r o m C A S . 

29108, the so-called Garzas bed, probab ly be long ing to the upper p a r t of Panoche 

group , Merced Coun ty , west side San J o a q u i n Val ley. 

Thus the Ca l i f o r n i a examples, wh i ch I have re ferred to N. ramosum, came 
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f rom var ious hor izons between Upper Tu ron i an and Upper Campan i a n . The 

occurrence in J a p a n proves the long s t r a t i g raph i c range of th is species, f r o m 

Turon i an to Upper C a m p a n i a n . 

Accord i ng to Usi lER (1952) the species has been found in the Upper L a m b e r t 

f o rma t i on of N a n a i m o g r oup in B r i t i s h Co lumb ia . 

Neoph ylloceras hetonaiense MATSUMOTO 

PI. 3, fig. la-d 

1942. ^eophylloceras hetonaiense MATSUMOTO, Proc. Imp. Acad. Japan, vol. 18, 

p. 675, text-fig. la* , b;, . 

1953. Xeophyllocvrns hetonaiense, RPATH, Falkland I si. Dep. Sure. Sei. Rep. 

no. 3, p. 5, pi. 1, fig. 2. 

Types.—I establ ished th is species on several s.vntypes (MATSUMOTO, 1942). 

The lectotype, here des ignated , is G K . H3801a, f r o m loc. H12b , bed I V b, He tona i 

area, Hokka ido , the d imens ions of wh ich are shown below. 

Material.— GK . H7002, G K . H7003, and another in L S J U f r om loc. TM. 204 

( — L S J U . 3329) (Coll . M. P.. PAYNE & T. MATSUMOTO) ; two imma t u r e examples 

of the tubercu la te var ie ty f rom Iocs. C A S . 29656 (( 'oil . A. RENNISON ) and C A S . 

31310 (Coll . C. C. CHURCH & J . J . BRYON). 

M eas urements.— 

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

(IK. H 7002 55.0 33.1 18.5 (0.56) 3.0 (5) 

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 (6) 

Diagnosis.— This species is character ized, l ike Neoph ylloceras ramosum 

(MEEK ) , b.v great invo lu t ion , very smal l umbi l icus , much compressed whorls , and 

densely spaced, fine subcostae. The flank is evenly convex, w i t h the m a x i m u m 

breadth of whor l at its midd le , f r om where it incl ines gradua l ly towards umb i l i cus 

and also towards the na r row ly arched venter. The subcostae inc l ine s l ight ly 

fo rward near the umb i l i cus , g radua l l y change the i r cu rva tu re near the mid-flank 

and run almost; rad ia l ly on the m a i n pa r t of the whor l , show ing less flexuosit.v t han 

in N. ramosum ( MEEK >. On the inner ha l f of the inner whor l b l un t and short 

m a j o r r ibs or bu l lae may develop, somet imes becoming s t rong enough to be called 

tubercles but somet imes very f a i n t . The riblets correspond to the weak f u r rows 

on the mould . The su tu re is of near ly the same type as t ha t of N. ramosum 

(MEEK ). 

Remarks.—The closest ally of the present species may be Neophylloceras 

lambertense USHER (1952, p. 50, pi. 1, figs. 1-3 ), the types of wh i ch came f r o m 

the upper p a r t of the L a m b e r t f o rma t i o n . Even such a detai led fea tu re as the 

f o rward concavi ty of " a l ine t ouch i ng the poster ior ends of the aux i l i a ry lobes" 

is common to both species. Th is m i g h t not be, however, so impo r t an t for the 

specific classif icat ion of Neophylloceras. The d is t inc t ions are the much less 

flexuous subcostae and more f lattened flanks of N. lambertense t han N. hetonai-

ense. A l t hough USHER ment ioned shal low, rad ia l depressions near the umbi l i cus 
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of it occur in the G u l f Coast-Western I n t e r i o r reg ion . The succession of species 

is best known in J a p a n and may be s ummar i z ed as fo l lows: 

Damcsites laticarinatus SAITO and MATSUMOTO, 1056: Cenoman i a n 

I), ainuanus MATSUMOTO, 1057: T u r o n i a n 

D. (Jamcsi ( J lMlso) ( 1 8 0 4 ) : Con iac ian-Lower C a m p a n i a n 

D. semicostatus MATSUMOTO, 1042: Con iac ian-Lower C a m p a n i a n 

I), sugata (FORBES) ( 1840 ) : S an t on i a n-Campan i a n 

D. hetonaiensis MATSUMOTO, 1042: Maes t r i c h t i a n 

I n Ca l i f o r n i a and Oregon species of Dam exit en do not occur so a bundan t l y 

as in J a p a n . Three new species were establ ished by ANDERSON (1058) under 

the gener ic n ame Kotoceras. Two of t h em are, in m y op in ion , ident ica l and 

re ferab le to one of the J apanese species. One more species, described by 

ANDERSON under a new gener ic and specific n a m e can be inc luded in ano ther 

J apanese species. 

Damesites damesi intermedins MATSUMOTO 

Text-figs. 3-5 

Desmoceras (Kotocevas) damesi, YABE (non JTMBO), Sci. Rep. Tohoku 

Imp. Univ., 2nd ser. vol.11, p. 44 [18], pi. 7 [5], fig.!), 9a. 

Dame8it.es dam mi. intermedia MATSUMOTO, Cret. Si/stem in the Japanese 

Islands, Appendix, p. 270, pi. 6 [22], fig. 'la, b. 

Damcsites damcsi intermedins, MATSUMOTO and ORATA, Mem. Fae. Sci., 

Kyushu Univ., per. 1), vol. 5, p. 131, pi. 27, figs. 1, 2a, b. 

Kotocevas richardsoni ANDERSON, Geol. Soc. Amer., Memoir 71, p. 217, 

pi. 30, fig. 3, 3a. 

Kotocevas fvazieve:isc ANDERSON, Geol. Soc. Amer., Memoir 71, p. 217, 

pi. 40, fig. 5, 5a. 

Holotype of the subspecies.—GK. H3260 , f r om loc. U513, bed Ur2 , Uppe r 

Yezo group , U r a k a w a area, Hokka i do (MATSUMOTO, 1054a, pi. 6 |22|, fig. 4a, b ) 

(see also MATSUMOTO and OHATA, 1056, pi. 27, fig. 2a, b ) . 

Material.—Several C a l i f o r n i a n examples are before me, i n c l ud i ng ANDERSON'S 

1058 o r i g i n a l s : 

A specimen wh i ch was des ignated as the holotype of "Kotocevas richardsoni" 

ANDERSON (1058, p. 217, pi. 36, fig. 3, 3 a ) , f r o m loc. C A S . 455A 

A specimen, C IT . 3721, des igna ted as the holotype of "Kotocevas frazierense" 

ANDERSON (1058, p. 217, pi. 40, fig. 5, 5 a ) , f r o m loc. C IT . 1347, here 

shown in Text-fig. 5 (Coll . W . P . POPENOE and W . A . FLNDLAY) 

C IT . 3476 (Text-fig. 3 ) , f r o m loc. C I T . 1034 (Col l . W . P . POPENOE and D . 

SCIIARE) 

Two specimens (one of t hem Text-fig. 4 ) , f r o m loc. U C L A . 3368 (Col l . J ames 

VALENTINE) 

Measurements.— 

Specimen 

" K. richardsoni" 

CIT. 3724* 

1027. 

1054. 

l one.. 

1958. 

1958. 

Diameter Height Breadth (B/H) Umbilicus (".,) 

r. 50 26 22 (0.84) 7 (14) 

86.5 49.3 - 7 (8) 
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24.8 

34.8 

19.3 (0.77) 

23.7 (0.68) 

23.2 (0.82) 

4.2 (9) CIT. 3476 e. 46 

One from loc. 
UCLA. 3368* 

GK. H 3269 (body whorl , 

excluded) 4 J o 2 8 2 2,5 • 2 (0-82> 4 5 

* The specimens are secondarily compressed. 

Descriptive remarks.—The Ca l i f o r n i a n specimens listed above have in 

common the charac ter is t i c fea tures t h a t the whor l is invo lute and moderate ly 

compressed w i t h gent ly inf lated flanks, t ha t the umb i l i cus is smal l w i th a 

subrounded shoulder , t h a t the ven t ra l keel is elevated bu t has moderate ly broad 

base, w i t h ou t a ccompany i ng not iceable fu r rows , t ha t the constr ic t ions are rough ly 

prors i rad ia te , w i t h only s l i gh t b iconcav i ty on the flank, and remarkab ly projected 

on the venter, and t ha t the sur face is nearly smooth , except for very weak 

thread-like subcostae somet imes d iscernib le on the outer whor l . 

These characters con fo rm w i t h the d iagnos is of Damesites damesi intermedins 

MATSUMOTO (1051, p. 270; MATSUMOTO and OHATA, 1056, p. 131). ANDERSON 

was r i g h t in c ompa r i n g one of his specimens (i.e. his "Kotocevas richardsoni") 

wi th the i l lustrated specimen of YAHK (1027, pi. 7 |5|, fig. 0, 0 a ) , f r om Hokka ido . 

Tha t J apanese specimen should be referred to 1). damesi. intermedins ra ther t han 

to D. damcsi damesi (J IMHO) (1804, p. 26, pi. 1 | 17 |, figs. 2, 2a, 2b, 3 ; MATSUMOTO, 

1054a, p. 267, pi. 5 |21|, figs, la-d, 2a, b, 3a, b ; text-figs. 10 |56|, 11 | 57 | ). The 

d is t inc t ion wh ich ANDERSON recognized between "Kotocevas richardsoni" and "K. 

frazierense." is a ma t t e r of preservat ion and also of i nd iv idua l var ia t ion . Actua l ly 

the holotype of K. frazierense is secondari ly crushed. 

I have no comments on the smal l , presumably imma tu re , specimens wh ich 

were described as Kotocevas suhsugatum ANDERSON (1058, p. 217, pi. 35, fig. 2, 

2a) \ -- Desmoceras sugatum, ANDERSON, 1002, p. 08, pi. 3, figs. 08, 99J , because 

all the specimens were lost in the San Franc isco 1006 fire and because the specific 

d iagnos is is not well expressed on the specimens of such smal l sizes. 

I 
/ 
I 
I 

/ 
/ r 

Figs. 3 5. Damesites damesi intermedins 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 ('reek, Member IV of the Red-

ding area. 

5. CIT. 3724, from loc. CIT. 1347, Roaring River, Ono Quadrangle, Shasta 

County. 
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Occurrence.—Loc. C I T . 1.347, wh i ch is, accord ing to POPENOE Can answer 

to my i n q u i r y ) , in the h ighes t p a r t of t he Cretaceous beds exposed a l ong the 

R o a r i n g R iver , a t r i b u t a ry to Cot tonwood Creek, Shas t a Coun ty . I t seems to 

be somewha t above the locality of Tu r on i a n ammon i t e s . ANDERSON recorded th is 

local i ty as " L i t t l e Cow Creek" , o f the R e d d i n g area, wh i ch does no t agree w i t h 

POPENOE'S i n f o rma t i o n . 

Loc. C IT . 1034, M e m b e r I V of the R e d d i n g area. A t the same local i ty there 

are Pcrouicons shastrnsc ANDERSON, Prionoeycloceras sp., and Baculites sehencki 

MATSUMOTO. The assemblage ind icates the Con iac ian . 

Loc. U C L A . 3308, M e m b e r I V of the R e d d i n g area. 

Loc. C A S . 455A, " S i dney RICHARDSON ranch , 4 mi les nor th of M o n t a g u e " , 

S isk iyou Coun ty . The s t r a t i g r aph i c pos i t ion of th is local i ty is not precisely 

known , but a m o n g the associated species I i den t i f y Otoseaphites sp. and Inocera-

mus cf. u icaji meusis YEHARA , wh i ch suggest the Con iac i an . O t he r Lower 

Senon i an ammon i t e s are known at a nearby local i ty. 

F r o m these ava i lab le records 1). damesi intermedins seems to occur in the 

Con i ac i an of Ca l i f o rn i a . I t is i n te res t i ng to note t h a t in the Japanese prov ince 

I), damesi damesi occur more abundan t l y t h an D. damesi intermedins, pe rs i s t i ng 

f r o m the Con i ac i an to the Lower C a m p a n i a n . I have a l ready suggested (MATSU-

MOTO. 1957, p. 88) t ha t I), damesi intermedins may represent an i n t e rmed i a t e 

pos i t ion f r om D. ainuanus MATSUMOTO of the Upper Tu r on i a n to I). damesi damesi 

and also to I), sugata ( FORBES> of the Senon ian . 

Damesites hetonaiensis fresnoensis (ANDERSON) 

1958. Xeokoloccras fresnoei/se ANDERSON, Gcol. Soc. Amcr., Memoir 71, p. 218, 

pi. 57, figs. 1, 2, 3, 4, 5. 

Holotype.—The specimen i l lus tra ted by ANDERSON, 1958 pi. 57, figs. 1, 2, 5, 

as des ignated by ANDERSON. The type local i ty is C A S . 2362 | = C A S . 463 |. 

Material.—In add i t i on to the holotype and the i l lustrated para types , I have 

dealt w i th several o ther specimens, f r om Iocs. CAS . 2362, C A S . 2366, and C A S . 

2368 (Coll . F. M . ANDERSON; J . A. TAKE, C. C. CHURCH, C. M. CROSS, & G. I). 

ILANNA; Max P.INK HAUSER) . 

Measurements.— 

Specimen Diameter Height Breadth (B/H) Umbilicus (",.) 

Holotype of D.h.f . 10(i 60.5 37.0 (0.61) 7.9 (7.4) 

Paratype (ANDKRSON, 164 (body whorl) 
pi. 57, f. 3) 116.5 66.5 40.3 (0.60) 9.0 (7.7) 

r ) 7 " f 4)
( " p L 31.6 18.4 14.6 (0.79) 1.8 (5.7) 

Holotype of D.h.h. 44.0 26.0 17.0 (0.65) 3.3 (7.5) 

Descriptive remarks.--This f o r m is character ized by a very invo lu te shell, 

w i t h a very nar row, crater-like umbi l i cus , relat ively compressed whor ls , a n a r row 

and sharp , ventra l keel wh ich appear relat ively early in growth-stage, very fine 

subcostae wh ich show gent le s inuos i ty on the flank and are remarkab ly projected 

on the venter, weak constr ic t ions wh i ch are only occasional ly d iscern ib le on the 
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outer whor l , and sutures s im i l a r to those of Damesites damesi, w i t h very finely 

and deeply incised elements. 

I n all the above characters i t can be specifically inc luded in Damesites 

hetonaiensis MATSUMOTO (1954a, p. 271, pi. 6 (22|, figs, la-c, 2a, b, 3a, b ; text-fig. 

12 [58| ). The only d i s t i nc t i on t h a t can be considered in our present knowledge 

is t ha t the Ca l i f o r n i a n f o r m is represented by the specimens of moderate ly large 

size (d i ameters be ing 100-200 m m . in the adu l t body who r l ) , on wh ich the 

subcostae are fine bu t d is t inc t , wh i l e the Japanese one, so f a r as I know, by 

those of relat ively smal l size (below 100 mm . in d i ame te r ) , on wh ich the subcostae 

are very fine and somet imes i nd i s t i nc t . Th is m i g h t be merely a difference in 

growth-stages. I n fac t the i m m a t u r e specimens of Ca l i f o rn i a are ind is t ingu ish-

able f r o m the J apanese type specimens. I t is r a ther difficult to decide whether 

the Japanese specimens are sti l l i m m a t u r e or a lready ma t u r e a t tha t small size, 

a l though some of them have crushed body whorls . There may be also some 

difference in geological age between the Ca l i f o r n i a n and Japanese forms . Fo r 

the t ime be ing the two f o rms are separated subspecifically as fo l lows: 

Damesites hetonaiensis hetonaiensis, character ized by a relat ively small size 

and very f a i n t subcostae 

Damesites hetonaiensis fresnoensis, character ized by a relat ively large size 

and fine bu t f a i r l y d i s t i nc t subcostae 

ANDERSON (1958, p. 218) establ ished a new genus, Neokotoceras, for th is 

Ca l i f o rn i an f o rm , but i ts separa t ion f r om Damesites is not war ran tab le . He 

ment ioned the absence of the constr ic t ion on the adu l t whor l , bu t actual ly it is 

occasionally f ound , as a pho t og r aph (ANDERSON, 1958, pi. 57, fig. 3) clearly 

indicates. Size was considered by h i m a cr i ter ion , but there are some examples 

of Damesites semicostatus MATSUMOTO, wh ich a t t a i n f a i r l y large size (see MATSU-

MOTO and OBATA, 1956, pi. 26, fig. 2a, b ; pi. 30, fig. 6 ) . The su ture is not of 

Puzosia type bu t of Desmoceras type, be ing s im i l a r to t ha t of D. damesi or D. 

semicostatus. I t s externa l saddle is no t t r i p a r t i t e b u t b ipar t i te , a l t hough some-

wha t assymmetr ic . Thus the differences f r o m the a lready known species of 

Damesites are not more t h an specific. Therefore Neokotoceras should be sup-

pressed as a sub ject ive synonym of Damesites. 

A m o n g the h i ther to described species, D. semicostatus is the closest ally of 

D. hetonaiensis, bu t the la t ter has a smal ler keel, somewhat more compressed 

whorls, finer and less flexuous subcostae, less f requen t constr ict ions, and more 

finely incised sutures t h an the f o rmer . D. hetonaiensis fresnoensis may represent 

an i n te rmed ia te stage between D. se7nicostatus and D. hetonaiensis hetonaiensis. 

Occurrence.—Locs. C A S . 2362, C A S . 2366, and C A S . 2368, "Ragged Val ley 

shale" or "Pachydiscus s i l t " in the nor thern pa r t of Coa l i nga Quadrang le , Fresno 

County , west side of the San J o a qu i n Valley. A m o n g the associated species there 

are Pachydiscus egertoni (FORBES), Anagaudryeeras mikobokense COLLIC.NON, 

and Gaudryeeras (Vertebrites) kayei (FORBES). The suggested age is the Lower 

Maes t r i ch t i an or the h ighes t p a r t of the Campan i a n . 
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S u b f a m i l y Hauer icera t inae MATSUMOTO, 1038 

Genus Haucriceras OK GROSSOUVRE, 1894 

Subgenus Garth niceras MATSUMOTO and OBATA, 1956 

Type-species (o f tlie s u b g e n u s ) . — A m m o n i t e s gardcni BAILY, 1855. 

The subgener ic d i agnos i s and the d i s t i nc t i on f r o m Haucriceras (Haueri-

ceras) have already been g iven by MATSUMOTO and OBATA (1956, p. 133-135). 

In sp i le of a recent suppress ion of Gardenicera.s- ( see MOORE | Ed i t o r |, 1957, 

p. L371 ) , I sti l l keep it as a subgenus of Haucriceras, because it represents a 

n a t u r a l s ubg roup and is taxonomica l lv ( and also s t r a t i g r aph i ca l l y ) useful . 

Haucriceras (Ga) <leniceras ) an gust am YABE 

PI. 4, fig. 4a-c 

Ammonites gardcni, STOIJCZKA (von. BAII,Y), Mem. Geol. Surv. India, 

I'ul. Itidicu, ser. 3, vol.1, {>.61, pi. 28, fig. 4. 

Desmoceras gardcni, YOKOYAMA, Palaeontogvaphica, vol. 36, p. 181, 

pi. 20, fig. 10. 

Desmoceras (Haucriccras) gardcni, KOSSMAT, Ilcitr. Pal. Geol. Ocsterr.-

Fngarns Or., vol. 11, p. 123, pi. 18, figs. 7a, b, 8, 10. 

Ilancriceras garden). YABE, Jour. Call. Sci., Imp. Univ. Tokyo, vol. 18, 

p. 32. 

Haucriccras angustum YARE, Jour. Coll. Sci., Imp. Thiiv. Tokyo, vol.18, 

p. 33, pi. 5, tigs. 5, 6. 

Ilaucrieeras gardcni. USHER, Geol. Surv. Canada, Bull. 21, p. 61, pi. 5, 

figs. 1, 2. 

Hunt riceras (Ga > den icevas) angustum, MATSUMOTO and OBATA, Mem. 

Fac. Sci., Kyushu Univ., ser. I), vol. 5, p. 137, pi. 24, fig. 6; pi. 28, figs, la , 

I). 2; pi. 29, fig. la. b, 2a, b, 3a, b, 4a, b, 5; text-figs. 5, 7. 

Haucriccras mickcui ANDERSON, Geol. Soc. Amer., Memoir 71, p. 219, 

pi. 17, fig. 2, 2a. 

Hohdypc.- - V,T. 1-259, f rom the Upper Yezo g roup in the U r a k a w a area, 

Hokka ido , as or ig ina l ly des ignated by YABE (1904, pi. 5, figs. 5, 6) (see also 

MATSUMOTO and OBATA, 1950, pi. 29, fig. 2a, b ) . 

Material.- I refer the fo l lowing specimens to th is species: 

"Ho l o t ype of Haucriceras mickeyi ANDERSON (1958, p. 219, pi. 47, fig. 2, 2 a ) , 

f r om loc. GAS . 27835, (Tiico Greek (Col l . J . A . TAFF, G. D . HANNA . and 

C. M. CROSS) 

U C L A . 28826 (1M. 1, tig. la-c) h- C IT . 34741, f r o m loc. C IT . 1017, Ch ico 

Creek (Col l . \V. P. i'oiT.NoK and 1). \V. SCHARF> 

C IT . 3730 (now preserved at U C L A ) , f r om loc. C IT . 1226, Chico Creek (Coll . 

W. I'. POPENOE) 

U C L A . 28824 and U C L A . 28825, f r o m loc. U C L A . 3633, Chico Creek (Col l . 

L. E . & It. H. SAUL I 

They are f a i r l y well preserved, a l t hough they are sti l l imma t u r e . There are 

f r a g m e n t a r y specimens, f r om loc. U C L A . 3623 and U C L A . 3627, wh ich are com-

parab le w i th the present species. 

1865. 

1890. 

1898. 

190 1. 

1901. 

1952. 

1956. 

1958. 
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Measurements. — 

Specimen Diameter Height Breadth (B/H) Umbilicus (",.) 

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

UCLA. 28826 f 46.0 
140.8 

18.3 
15.9 8.5 (0.53) 

16.1 (35) 
14.3 (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. 

Descriptive remarks. —•-The specific d iagnos is and the d is t inc t ion f r om 

Hauericeras (Gardoiiceras) gardcni (BAILY) have been ful ly given by MATSU-

MOTO and OBATA < 1950, p. 139-144). They also reviewed the specimens f rom I nd i a 

and Br i t i s h Co lumb ia , wh ich had been called Haucriccras gardcni bu t wh ich they 

referred to I I . (G.) angustum in the emended sense. 

The Ca l i f o r n i a n specimens l isted above can also be assigned to H. (G.) 

angustum f r om every d iagnos t ic fea ture . As MATSUMOTO and OBATA remarked, 

the propor t ion between whor l-breadth and height and t ha t between w i d t h of 

umbi l icus and d i ame te r of shell vary w i th g rowth . This is well exemplif ied in 

a d i a g r am and the measuremen ts of the Ca l i f o rn i an specimens clearly con fo rm 

wi th the l ine of H. (G.) angustum (see MATSUMOTO and OBATA, 1950, text-figs. 11, 

12). The constr ic t ions are weak, gent ly s igmo ida l on the flank, and very 

i n f requen t on the whor l of the late growth-stage, as in the Japanese examples. 

As the holotype of Haucriccras mickeyi ANDERSON (1958, pi. 47, fig. 2, 2a) 

has proved to be an i m m a t u r e specimen of H. ( G.) angustum YABE (1904, emended 

MATSUMOTO and OBATA, 1956), the specific name mickeyi should be suppressed as 

a synonym of angustum. 

The holotype, L S J U . 390, of Haucriceras transitionale WARING (1917, p. 69. 

pi. 9, fig. 15) , f r om loc. L S J U . 2, Los Angeles County , is too crushed for accurate 

measurements . There fore I cannot decide whether it is referable to I I . angustum 

or not. 

Occurrence.— Locs. C IT . 1017, C IT . 1226, U C L A . 3633, U C L A . 3624 ( c f . ) , 

and C A S . 27835, all in Ch ico Creek, upper par t of the lower ha l f of the section 

of the Ch ico f o rma t i on in the type area. F r o m the s t r a t i g raph i c posi t ion and 

the associated species, Baeulites capensis WOODS and Polyptychoceras cf. ohstric-

tum ( J IMBO ) , the beds f r om wh ich I I . (G.) angustum came are assigned to the 

San ton i an . In J a p a n and Sou th Sakha l i n the species is common in the San ton i an 

and ranges upwards in the lower pa r t of the C a m p a n i a n ( I n f r a he t ona i a n ). 

F am i l y Mun ie r i ce ra t i dae WRIGHT, 1952 

Genus Tragodesmoceras SPATH, 1922 

Type-species.—Desmoceras clypealoide LEONHARDT, 1897. 

Generic diagnosis.—See WRIGHT (in MOORE | Ed i t o r ] ) 1957, p. L381, 
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Tragodesmoceras ashlandicum (ANDERSON ) 

PI. 5, fig. la, b ; Text-figs. 8-10 

1002. Desmoceras ashlandicum ANDERSON, Proc. Calif. Acad. Sci., 3rd ser., 

vol. 2, p. 100, pi. 4, figs. 107, 109. 

1950. Tragodesmoceras ashlandicum, PECK, IMLAY, and POPENOE, Bull. Amcr. 

/lss. Petrol. Gcol., vol.40, p. 1979 (listed only) . 

1958. 1'ach i/discus ashlandicxs, ANDERSON, Gcol. Soc. Amcr., Memoir 71, p. 221, 

pi. 27, figs. 3, 3a, 4, 4a. 

1958. I'achi/discus oregonensis ANDERSON, Gcol. Soc. Amcr., Memoir 71, p. 221, 

pi. 27, figs. 2, 2a. 

Holotypc.—CAS. 33, i l lustrated by ANDERSON (1902, PI. 4, figs. 107, 109; 

1958, pi. 27, figs. 3, 3 a ) , f rom loc. C A S . 446, "4 mi les southeast of Ash l and , 

O regon . " 

Material.—In add i t i on to ANDERSON'S ho lotype and pa ra type the f o l l ow ing 

specimens are referred to th is species: 

The holotype of "I'ach i/discus oregonensis" ANDERSON (1958, pi. 27, figs. 2, 

2a ) 

U C L A . 28798 (PI . 5, lig. l a . b ; Text-fig. 8 ) , f r o m loc. C IT . 1444 (( 'oi l . W . 

P. POPENOE) 

A f r a g m e n t a r y specimen (Text-fig. 9 ) , f r o m loc. C I T . 1195 (Coll . W . P . 

POPENOE & AHLROTH) 

Ano the r f r a g m e n t a r y whor l (Text-fig. 10) , f r o m loc. C IT . 1208 (Col l . W . P . 

POPENOE & AHLROTH) 

Measurements.— 

Specimen Diameter Height Breadth (B/H) Umbilicus ("») 

CAS. 33 (holotype) 77.5 32.0 25.0 (0.78) 21.5 (27) 

" f'. oregonensis " <•. 105(?) 49 34 (0.69) 24.5 (24) 

UCLA. 28798 162 69.5 61.5 (0.88) 47.8 (29) 

n " (intercostal) 162 69.5 56.5 (0.81) 

// rr (early) 51.0 37.5 (0.73) 32.3 

/' n (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 fu l l-grown shell is large. I t is modera te ly involute , s l igh t ly 

more t h a n a ha l f o f the i nner whor l be ing over lapped by the outer . The who r l 

is h i g he r t han broad , the propor t ion r a n g i n g f r o m 0.67 to 0.88 in the ava i lab le 

da ta , broadest a t a pos i t ion s l ight ly above the umb i l i ca l m a r g i n , and g radua l l y 

convergent towards the venter. The flank is s l igh t ly inf lated in a genera l v iew 

but more f lattened on the lower p a r t ; the m a t u r e who r l is more inf lated t h a n 

the imma tu re . The venter is fas t iga te , bu t the mid-venter tends to be rounded 

on the outer whor l . The umb i l i cus is f a i r l y n a r r ow to moderate , be ing 23 to 29 

percent of the d i ame te r on the basis of the ava i lab le data . The umb i l i ca l wa l l 

is near ly vert ica l and has a s ubangu l a r shoulder . 

The whor l is o rnamented w i t h r ibs of unequa l length . Every t h i rd , f o u r t h , 

or fifth is longer and somewha t s t ronger t h a n others, s inuous on the flank, 

s t a r t i n g f r o m the umb i l i ca l shoulder , whe re they are s l ight ly elevated, i f no t 
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dist inct ly tubercu la te . The shorter r ibs appear near or somewhat above the 

midd le of the flank. I 'o th the longer and shorter r ibs are projected on the 

venter, t end i ng to form obtuse chevrons. On the ventra l pa r t of the whor l of 

midd le growth-stage the r ibs are of modera te s t reng th and separated by s l ight ly 

broader interspaces. On the adu l t whor l the m a j o r r ibs are broadened, and 

s t ra igh tened or s l ight ly projected, f a d i n g away towards the venter, wh i le all 

the m i n o r r ibs are much weakened or nearly obsolete. 

The su tu re is very s im i l a r to t h a t of Gardeniceras, and accord ing ly to t ha t 

of Puzosia, h av i ng a large, assymmetr ica l ly tr i f id L, wh ich is deeper than E . and 

remarkab ly descend ing aux i l i ar ies . 

Remarks.— As compared w i t h the type-species, T. chjpealoide (LEONHARDT) 

.10 m m . 

Fig. 8. Trayodesmoceras ashlandicum (ANDERSON). Cross section of an 

example, UCLA. 28798, from loc. CIT. 1411, Member I of the Redding 

area. See PI. 5, fig. la, b for other views. 
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V. J 
Figs. !I, 1(1. Trayotlfumormts axhlamlicnm (ANDERSON). 

!i. A specimen from loc. CIT. 1195, Member I of the Redding area, Shasta 

County. 

in. Another from loc. CIT. 1211.8, Member I of the Redding area. 

( 1897, p. 57, pi. 6, fig. 2 ) , f r om the T u r o n i a n of Eu rope , and its al l ied species, T. 

clypeale ( SCHLIITER) (1872, p. 51, pi. 15, figs. 9-14), f r o m the Con i ac i an of 

Europe , 7'. ashlandicam is larger , more evolute, and has the su tu re of Piizasia 

type ra ther t h an Desuwcerax type. The s l i gh t e levat ion a t the umb i l i ca l end of 

the m a j o r r i b is ano ther f ea tu re pecu l iar to the present species, bu t is not so 

s t rong ly tubercu la te as in Miniiericcran. 

W h i l e T. clypeaUnde and 7'. clypeale seem to have affinity w i t h such members 

of the Desmocera t inae as pHeudanhUgcUa and Tragodesmaceroides, T. ashlandicum 

is appa ren t l y s im i l a r to such members of the Puzos i i nae as Austinieeras and 

Mcsnpuzotiia. There m i g h t be paral le l deve lopment in species g roups der ived 

f r o m d i f ferent stocks, bu t the evidence for t r a c i ng the o r i g i n of the present 

species is not yet sufficient, to al low the es tab l i shment of a new genus. I t should 

be also noted t h a t the present species in some respects resembles Havericcras 

(s. I.) 

I n the Wes te rn I n t e r i o r prov ince there are cer ta in f o rms wh i ch are s im i l a r 

to the present species. An example was k ind ly shown to me by D r . COBBAN in 

his collection. T. bassi MORROW (1935, p. 468, pi. 52, figs, la-c; pi. 53, figs. 3-5; 

text-figs. 1, 3 t , f r om the J e tmo re member of the Greenhorn f o rma t i o n , Kansas , 

may be ano ther example. There is also a f o rm , as represented by an i m m a t u r e 

specimen, f r om the Car l i le shale, W y o m i n g , now preserved in C. W . WRIGHT'S 

collection, wh ich is somewha t i n te rmed ia te between T. clypcaloidc and a more 

evolute f o rm . 

A large specimen f rom Ca l i f o rn i a , I I C L A . 28798 (P I . 5, fig. l a , b ) is interest-

i ng in tha t it shows the change of characters w i t h g rowth . A l t h o ugh its adu l t 

whor l is somewhat inf lated, its i nner whor l is less so, be i ng close to ANDERSON'S 

holotype. I f we plot the propor t ion of he i gh t and b read th on a d i a g r a m , a 

smooth ly curved l ine is obta ined ( F i g . 111. The holotype of "PacJiydixcas 

orcgonaisis" ANDERSON (1958, p. 221, pi. 27, figs. 2, 2a ) in its d imens ions fa l ls 

on the same line. F r o m th is and other po in ts th i s specimen is proved to be 

re ferab le to 7'. axlilandicii»i and thus the specific n ame oregonensis should be 
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WHORL-HEIGin 

Fig. 11. Diagram showing the proportion between breadth and height of 

whorls in Tragadcxmaceras aslilavdicti HI (ANDERSON). A: holotype of 

T. ashlavtlicum ; B: "T. oreuoncvsix" ANDERSON ; C: other examples 

of T. ashlandicum ; D: 7'. arerilli ANDERSON (for comparison); ( ): 

intercostal measurements. 

suppressed. The holotype of "Pachyd i s cu s arerilli" ANDERSON ( 1958, p. 222, pi. 7, 

figs. 4, 4a ) in its d imens ion deviates considerably f r om the line and is more 

weakly o rnamen ted . Th is may be a di f ferent species, a l though it is referable 

to Tragodesmoceras. 

Occurrence, - T y p e locality C A S . 446, "1 miles southeast of Ash land , Oregon " . 

Ano ther locality is recorded as "For ty-n ine m ine near Phoenix , O r egon " 

(ANDERSON, 1958, p. 221, for "P. oregonensi.s"). The s t r a t i g raph i c posit ion for 

these localit ies have not precisely described, bu t PECK, IMLAY, and POPENOE 

(1956, p. 19791 listed T. ashlandicum as one of the species in the i r Members I & 

I I of the Ho rnb rook f o rma t i o n of the general area of southwestern Oregon and 

northern Ca l i f o rn i a . 

I.ocs. C IT . 1111, C IT . 1195, and C IT . 1208 in sandstones of Member I of 

the Redd i n g area, Shas ta Coun ty , Ca l i f o rn i a . This member is best referred to 

the Tu ron i an f r om its s t r a t i g r aph i c posi t ion and conta ined fossils. 

Fam i l y Pachyd isc idae STATU, 1922 

In Ca l i f o rn i a the pachydisc ids occur fa i r ly commonly , but are confined to 
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the upper par t of (lie Upper Cretaceous. They are represented by Eupachydiscns, 

Ana pach i/discus, Pachydiscus, Canadoceras, and Pata-giosites. N o species of 

Eopach ydiscus, fjciecsiceras, and Pach ydiscoides have been f ound there. 

W h i l e the var ious , i n te res t i ng examples of the b i tubercu la te pachyd isc ids 

are known in J a p a n and Sakha l i n (see MATSUMOTO, 1955b) , very few occur in 

Ca l i f o r n i a . A m o n g the specimens at m y disposal there are only two, crushed 

specimens of Menuites sp., f r om loc. C IT . 623, Po i n t Concept ion , S an t a Ba r ba r a 

Coun ty (Coll . J . DORRANCEI and loc. C A S . 13289, Po i n t Loma , San D i ego Coun ty 

(no record of col lector) . Ano the r , smal l , very poorly preserved specimen, f r om 

loc. L S J U . 1999, west side of the Capay Val ley, Yo lo Coun ty (Col l . J . M . KIRBY) , 

may be comparab le w i t h Mr unit en pussilus MATSUMOTO (1955b, p. 165, pi. 32, 

figs, la-d, 2a-d, 3a-c, 4a, b ) , bu t cannot be ident i f ied w i t h cer ta in ty . 

Genus Eupachydiscns SPATH, 1922 

Type-species.—Ammonites iseulensis REDTENBACHER, 1893, by o r i g i n a l 

des igna t ion . 

Simon urn— Mesopach i/discus YABE and SHIMIZU , 1926. 

Generic diagnosis.—See MATSUMOTO, 1954a (p. 281) ; WRIGHT in MOORE 

I E d i t o r |, 1957, p. L380. The constr ic t ion was accounted as one of the d i agnos t i c 

fea tures of th is genus in my older papers (1947, p. 37 ; 1951, p. 22 ) , bu t t h i s 

should not be stressed too much , because on the outer whor l i t m a y or may no t 

develop depend ing on species. 

Remarks.— Th is s t rong ly r ibbed genus is readi ly identi f ied. I t is common 

in the upper pa r t of the U r a k a w a n in the J apanese province, app rox ima te ly 

equ iva lents of the San t on i a n phis ( ? ) Lower C a m p a n i a n , b u t the type-species 

occurs, accord ing to BRINKMANN (1935) , in the Upper Con i ac i an and Lower 

S an t on i a n of the A l p i ne Gosau beds. W h e t h e r Eupach ydiscus was der ived f r om 

Lriccsiceras, Anapach ydiscus, or o therwise is not clear in our present knowledge. 

I t cannot be overlooked, however, t ha t a Con i ac i an example f r o m Ca l i f o rn i a , to 

be described below, resembles a cer ta in species of Lewesiceras. 

I have recognized the fo l l ow ing species of Eupachydiscns in the Uppe r 

Cretaceous of the West Coast . 

(1 ) Fhipach ydiscus sp. aff. K. tesJiioensis (J IMBO) 

(2 ) Eupachydiseus haradai ( J IMBO ) , i n c l ud i ng "Pachydiscus perplicatns" 

WHITEAVES and "Pachydiscus haradai" of USHER (1952) 

(3 ) Kupachydiscus sp. cf. E. levyi (i)E GROSSOUVRE) 

(4 ) Eupachydiscns sp. nov. ( ? ) aff. E. lamberti COLLIGNON 

I describe here the first two species. The t h i r d species is represented only 

by a smal l , p robab ly imma t u r e , specimen, f r o m " a m i n e sha f t undernea th the 

lavas. Man t on , C a l i f o r n i a " , donated by Mr . I I . E. VOKES to S t a n f o r d Un ivers i t y . 

In spite of i ts smal l size the specimen has a lready d i s t an t and r a the r rec t i rad ia te 

ribs, wh ich are norma l ly found on the adu l t whor l o f E. levyi (GROSSOUVRE) 

(1894, p. 178, pi. 21 ; pi. 30. figs. 1 , 2 ) , f r om the A lps-Mar i t imes and the C a m p a n i a n 
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of Madagasca r ( COLLIGNON, 1938, p. 14, pi. 3, figs. 3, 3a ; text-fig. A ; 1955, p. 34 ) . 

The f ou r t h species resembles E. lamberti (COLLIGNON) (1938, p. 35, pi. 5, figs. 3, 

3a, 3b ; 1955, p. 45, pi. 10, figs. 1, l a , l b ) , f r om the "m i dd l e C a m p a n i a n " of 

Madagascar , in the relat ively h i g h outer whor l , wh ich is o rnamented w i t h 

d is tant , r a ther rect i rad ia te , s t rong ribs. The species is represented by two 

g igan t i c specimens, U C L A , 28683 and 28684 (PI . 7, figs, la-c, 2) f r om loc. U C L A . 

3956, S an t a Mon ica Moun t a i n s , Ca l i f o rn i a , now preserved at the Un ivers i ty of 

Ca l i f o rn i a a t Los Angeles. There is ano ther comparable , f r a gmen t a r y , body 

whorl , f r om the San t a A n a Moun t a i n s , in the collection of S t and fo rd Un ivers i ty . 

Ano ther well preserved specimen, wh ich Dr. I). L . JONES showed me in his 

collection a t the U. S. Geological Survey, Men lo Park , may be all ied to th is species. 

One of the differences between the species f r om Madagascar and Ca l i f o rn i a is 

tha t the r ibs are weakened or in ter rup ted on the s iphona l l ine in the f o rmer bu t 

ra ther exaggerated in the la t ter . The fu l l descr ipt ion of th is in terest ing , 

probably new species wi l l be g iven by Dr . JONES. 

Eupachydiscns sp. aff. E. teshioensis (J IMBO) 

PI. 6, figs, la-c; Text-fig. 12 

Compare.-— 

1874. Pachydiscus teshioensis JIMBO, Pal. Abh., Bd. 6 [N.F. 2], p. 30 [176], 

pl. 3 [19], figs. 1, l a , lb . 

Holotype of E. teshioensis ( J I M B O ) . — A n or ig ina l specimen of JIMBO (1894, 

pl. 3 1191, figs. 1, l a , l b ) , f r om the Upper Cretaceous of the " T s i k a p u n n a i " , 

Abesh ina i area, Teshio Prov ince , Hokka ido . 

Material.—The Ca l i f o r n i a n specimens wh ich I describe under the above 

head ing are as fo l lows: 

U C L A . 28799 (P l . 6, figs, la-c; Text-fig. 12) , f r om loc. U C L A . 3368 (Coll . 

J a m e s VALENTINE) 

A f r a gmen t a r y , i nner whor l , f r o m loc. U C L A . 3782 (Coll . W . P . POPENOE) 

Ano t he r specimen of modera te size, f r om loc. U C L A . 3783 (Coll . W . P . 

POPENOE) ; others f r o m loc. SOC. K-53, 55 (Coll . KENNELL & ROBINS) 

Meas u rem en ts.— 

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

Holotype (deformed) 249.0 85.0 142.0 (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. 28) 30.0 (28) 

n ('/J 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) J2.5 (22) 

Holotype of L. beavtalyc 
(after COLLIGNON) 

nsv. ?2 35 54 (1 .54) 21 (29) 

L. tongoboryense (after 
COLLIGNON) 

59 27 38 (1 .40) 18 (31) 

Descriptive remarks.— In the relatively inflated and depressed whor ls and 

the arcua te and s t rong r ibs, the Ca l i f o rn i an specimens under considerat ion are 

best comparab le w i t h Eupachydiscns teshioensis ( J iMBO) f r om J apan . The 
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Cauadoceras i/okoyamai (JLMBO) 

PI. 12. fig. la-c; PI. 13. figs, la-c, 2; 

PI. I I, fig. In, b; PI. 15, fig. 1 a-c 

1894. I'achydiscns yokoiiamai JLMBO, I'al. Ahh., Bd.f i [N. F. 2], p. 31 [177]. 

pi. 2 [18], fig. 3, 3a, 3b. 

? 1903. l'achydiscus mnltisnlcatns WHITEAVES, Mesozoic Fossils, vol.1, pt. 5, 

p. 319, text-fig. 50; pi. 50. 

? 1952. I'achi/discns ni/'ltisiilcatus, USHER, Geol. Surv. Canada, Bull. 21, p. 81, 

pi. 16, figs. 1-4; pi. 31, fig. 8. 

J951. Canadoeevas yokoyamai, MATSUMOTO, Crct. System Japanese Islands, 

Appendix, p. 302, pi. 13 [29], fig. 2a, b; pi. 17 [33], figs, l a , l>, 2; text-

fig.26 | 72 |. 

1954. Canadoceras aff. kossmati MATSUMOTO (pro parte), Cret. System Japa-

nese Islands, Appendix, p. 29(5, pi. 20 [36], fig. 4a, b. 

1958. Canadoceras frutcviium, ANDERSON (non GABB), Geol. Soc. Amer., Memoir 

71, p. 233, pi. 50, fig. 1. 

Holotype.—GT. 1-103 f rom "Ts ip t aush ibe t s , a branch of the Tumbets , K i t a m i 

province, Hokka i do " . A n umbe r of o ther examples f r o m the C a m p a n i a n o f 

Hokka i do and Sakha l i n have been shown in my paper (1054a ) . 

Material- -The Ca l i f o r n i a n examples of the present species, wh ich I have 

examined , are as fo l lows: 

UC. 14938 f r om loc. UC. 2701, and ano ther f r om loc. UC . 2699, Chico Creek, 

B u t t e Coun ty (no record of collectors) 

L S J U . 8532 (P I . 12, fig. 1a-c) f r om loc. L S J U . 2609, Chico Creek, Bu t t e 

Coun ty (Coll . R . E . COOK I 

L S J U . 8528 (PI . 13. figs, la-c, 2 ) , 8529, 8530, 8531A, and 8531B (PI . 14, 

fig. l a , b ) f r om loc. L S J U . 3355, M i l l Creek, Tehama Coun ty (Col l . S. 

W . MUI.LER ) 

UK . H7004 f rom loc. T M . 1011 | = L S J U . 3300 |, Ch ico Creek, Bu t t e Coun ty 

(Col l . T. MATSUMOTO and S. CHUBER) 

A young specimen, U C L A . 28843 (P I . 15, fig. la-c) , f r o m loc. U C L A . 3637, 

Ch ico Creek, Bu t t e Coun ty (Coll . L . E . & R . B . SAUL) 

A comparab le specimen f rom loc. C IT . 1053, O r ange Coun ty (Col l . W . P . 

POPENOEI 

Measurements.— 

Specimen Remarks 

US. 14938 |Jh s t ^ h 0 , r U , 
(( /» whorl earlier) 

((at the last septum) 
LSJU. 8532 ( 7 , whorl earlier) 

1(1 whorl earlier) 
r(at the illustrated 

LSJU. 8528 suture) 

'('/s whorl earlier) 

LSJU. 8529 [<|ast ^ h o . r , ) .. , 
1(7; whorl earlier! 

LSJU. 8531B (undeformed part) 

GK. II 7001 (immature) 

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

203.0 85.5 77.5 (0.90) 60.7 (30) 
47.3 43.7 (0.92) — 

c. 160 63.0 62.0 (0.98) 49.0 (31) 
115.0 44.0 44.5 (1.01) 37.8 (32) 

e. 85 34.6 35.5 (1.02) 28.4 (33) 

120.0 52.4 53'5 (1.02) 31.8 (26) 

- 37.8 40.9 (1.08) 

c. 105 46.0 46.0 (1.0) _ 
33.6 37.4 (1.11) 

75.0 34.5 34.5 (1.0) 20.2 (27) 

35.5 14.0 16.0 (1.14) 12.5 (35) 
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One from loc. IJC. 2699 90.5 38.(1 27.0 (30) 

u (slightly earlier) 34.7 34.7 (1.00) 

UCLA. 2881.'! (immature) 33.0 13.8 16.2(1.17) 11.3(34) 

Diagnosis.—The whor l is relat ively thick, somewhat broader than h igh in 

the earl ier growth-stages, and nearly as broad as h igh in the later. The flank 

is convex and the venter is moderate ly rounded. The umbi l i cus is f a i r ly na r row 

and fa i r ly deep, w i t h a steep umb i l i ca l wall and a rounded shoulder. The max-

imum breadth of the whor l is at or s l ight ly above the umbi l ica l shoulder. 

The r ibs are relat ively coarse and strong, as compared w i t h other species 

of Canadoceras, becoming, however, weak on the body whor l of the fu l l g rown 

shell. They are separated by interspaces as broad as or s l ight ly broader t h an 

themselves. They are of unequal length , bu t even the shorter r ibs ar ise s l ight ly 

above the umbi l i ca l shoulder. Some of the shorter r ibs branch f r om the longer 

ones, and others are intercalated. The periodic, long and s t rong r ibs are provided 

with p rom inen t tubercles at the umbi l ica l shoulder and are associated w i t h 

constrict ions on the in terna l mou ld , bu t tuberculated long r ibs w i t hou t accom-

pany ing constr ic t ions may be found . The tubercles become weak and bul late 

on the outer whor l . The r ibs are prors i rad ia te , gent ly arcuate on the flank, 

concave anter ior ly , and show a project ion of moderate in tens i ty on the venter. 

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

The shell somet imes reaches a large size. An example f r om Ca l i f o rn i a has 

the last su ture at a d i ameter of abou t 230 m m . 

Remarks.—Almost all the specimens f r om Ca l i f o rn i a listed above match so 

well the Japanese examples of Canadoceras yokoyamai (JLMBO), t h a t I a m 

confident about the iden t i ty of species. A few specimens f r om Chico Creek 

have, however, a relat ively w ide umb i l i cus as compared w i t h the usual examples. 

They exh ib i t o therwise the d iagnost ic features of the present species, and are 

best referred to it. I f the widely umbi l ica te fo rm were proved to occur s l ight ly 

higher (or lower) level t han the no rma l one, it m i g h t be separated subspecifically. 

So f a r as the avai lab le ma te r i a l is concerned, such a s i tua t ion is not likely to 

happen. I n J a p an , Sakha l i n , and A laska ( in the collection of Paleontological 

Laboratory of Shell Oi l Co. at Seat t le) there are examples of widely umbi l ica te 

Canadoceras multicostatum MATSUMOTO (1954a, p. 304, pi. 18 [34|. figs. 1a, b, 

c, 2; text-fig. 28 |74 |), bu t t ha t species is clearly d i s t ingu ished f r om C. yokoyamai 

(J lMBO) by its more compressed whor ls and more numerous , more crowded, and 

finer r ibs. 

The present species was once regarded by SPATH (1922, p. 124 ) as a prob-

able example of Nowakites. F r o m the descript ions and i l lus tra t ions of the species 

of Nowakites, f r om the Lower Senon ian of Europe , I hesitate to give here clear 

dist inct ion between Nowakites and Canadoceras. The d iagnos is of Nowakites 

recently wr i t t en by COLLIGNON (1955, p. 13) can well be also appl ied to some 

species of Canadoceras. F requen t umbi l ica l tubercles may character ize Nowakites. 

I n add i t ion , we could expect d i s t inc t ion in sutures and in the size of the adu l t 

shell. However , the su ture of the holotype of the type-species of Nowakites, 

Pachydiscus carezi GROSSOUVRE (1894 [1893|, p. 190, pi. 25, fig. 3 ) , is not known. 

Jl 
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Anyhow , C. yokoyamai ( J IM no) is so i n t ima te ly al l ied to C. kossmati MATSUMOTO 

and also C. ucu-bcrryauum (MEEK ' ) , the type-species of Cauadoceras, t h a t I 

t h i nk it reasonable and na tu ra l to refer th is species to Cauadoceras, wh ich genus 

is better defined and be l ter known (see MATSUMOTO, 1954a, p. 290) t han 

Noirakites. 

The d is t inc t ion of ('. yokoyamai (J IMBO ) f r om C. neieberryamnn ( MEEK ) 

and also f r om ('. kossmati (MATSUMOTO) lies in its broader whor l and coarser 

r ibs. I n th is respect C. yokoyamai ( JIMBO) is closer to C. multisuleatum (WHITE-

AVESI ( 1903, p. 319, pl. 50; USHER, 1952, p. 81, pl. 16, figs. 1-4; pl. 31, fig. 8 ) , 

as I ment ioned previously (1954 |1953|, p. 304) . On seeing the examples f r o m 

Ca l i f o rn i a , w i th some var i ab i l i t y , 1 am ra ther incl ined to doubt the specific 

d is t inc t ion between C. yokoyamai ( . I lMno) and C. multisuleatum (WHITEAVES). 

WHITEAVES' i l lustrated specimen of Pachydiscus multisulcatus (1903, text-fig. 24 

and pl. 50 ) . CSC . 5856. wh i ch is here des ignated as lectotype (no t holotype, 

despi te USHER'S ind ica t ion | 1952. p. 81 |, since it is one of the syntyp ic speci-

m e n s ) . has ra ther semiel l ipt ical whor l section j u s t l ike the typica l examples of 

C. yokoyamai (.JIMBO). M i n o r difference in r i b b i n g may not be s ign i f icant , since 

the species is var iab le in that point , as USHER has men t ioned (1952, p. 84 ) . 

Some of the Canad i an specimens have a w ide umbi l i cus , j u s t as some of the 

Ca l i f o r n i a n ones have. One of the Japanese examples, G K . H3540. wh i ch came 

f r om the bed below the level of unm is t akab le C. kossmati MATSUMOTO, was 

considered by myse l f (1954 | 1953 |, p. 296) to be possibly referable to C. multi-

suleatum (WHITEAVES), a l t hough it was l isted and i l lustrated temporar i l y as 

C. afT. kossmati MATSUMOTO (1954a, p 296, pl. 20 [361, fig. 4, 4 a ) . Th is is, 

in my present knowledge, better regarded as be i ng w i t h i n the va r i a t i on of C. 

yokoyamai ( J IMBO) . 

F r o m all the above observat ion , C. mnltisulcatum (WHITEAVES) (1903) 

very probably fal ls in the synonymy of C. yokoyamai (J IMBO) (1894) . However , 

T suspend a final conclusion unt i l T get an oppor tun i t y of s t udy i ng the type speci-

mens of the f o rmer . 

C. ynknyamai ( J IMBO ) m i g h t be somet imes mis ident i f ied w i t h Eupachydiscns 

haradai (JLMHO), especially w i th the relat ively less inf lated representat ive of 

t ha t species on the West Coast. Tn the f o rmer there is a decrease in the in tens i ty 

of o rnamen t on the whor l of the later growth-stages, wh i le the la t ter shows an 

increase of o rnamen t on the ma t u r e whor ls . A per iod ic constr ic t ion is ano ther 

cr i ter ion . 

Occurrence.—Locs. UC . 2701, UC . 2699, L S J U . 2609, U C L A . 3637, and T M . 

1011 | - L S J U . 3300|. all f r om the lower p a r t of the upper ha l f o f the Chico 

f o rma t i o n in the type section of Chico Creek, Bu t t e Coun ty (a long w i t h Sub-

mortoniccras chicocnsc (TRASK) and Baculites chicoensis (TRASK)) and L S J U . 

3355. Tape Place, M i l l Creek, Tehama Coun ty (a long w i t h Inoceramm naumanni 

YOKOYAMA) . 

A comparab le specimen came f r om loc. C IT . 1053, upper pa r t of the Holz 

shale in San t a A n a Moun t a i n s , O r a n g e Coun ty . 
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Thus, in Ca l i f o rn i a the species is found in the beds wh ich are considered 

lower than those of C. neu-bcrryanum (MEEK ) . I n the N a n a i m o group of Van-

couver Is lands, accord ing to USHER, C. multisuleatum (WHITEAVES), wh ich is 

probably ident ical w i th (\ yokoyamai ( J IMBO ) , is said to occur in the Upper 

Qua l i cum f o rma t i on , wh i le C. newberryanum (MEEK ) occurs in the Has l am and 

Ceder D is t r i c t f o rma t i ons . 

In J a p a n and Sakha l i n the ranges of C. yokoyamai (.JIMBO) and C. kossmati 

MATSUMOTO over lap each other in the "Lower I l e t o n a i a n " (zone of Inoceramus 

schmidti), bu t the f o rmer species appears earl ier than the latter. Some of the 

examples of C. yokoyamai ( J IMBO ) , i nc lud ing JIMHO'S o r ig ina l specimen, have 

not yet been st ra t ig raph ica l ly well located. 

Cauadoceras mystic um MATSUMOTO 

PI. 15, figs. 2, 3a-c 

1954. Canadoceras mysticum MATSUMOTO, ('ret. System Japanese Islands, Ap-

pendix, p. :S()7, pl. 15 [31], figs. 2a, h; pl. 19 [35], figs, la , b, e, 2a, b; 

text-figs. 29 [75] and 30 [70], 

Holotype.—GK. H 5184, f r om the zone of Inoceramus schmidti, Teshio 

Province, Hokka i do (MATSUMOTO, 1954a, pl. 19 |35|, fig. l a , b, c ) . 

Material.—The Ca l i f o r n i an specimens wh ich I refer to th is species are 

UCLA . 28842 (P l . 15, fig. 3a-c), f r om loc. U C L A . 3637, and U C L A . 28844 (P l . 

15, fig. 2 ) , f r om loc. U C L A . 3636 (both Coll. L. E . & R . R. SAUL). There are 

some f r a gmen t a r y whor ls wh ich are comparab le w i t h th is species. 

Measurements.— 

Specimen Diameter Height Breadth (B/H) Umbilicus ("«') 

GK. H 5184 ("92.5 40.8 31.2 (0.76) 25.0 (27) GK. H 5184 
182.0 35.5 30.4 (0.85) 22.3 (27) 

UCLA. 28842 [71.0 30.3 26.9 (0.88) 20.6 (29) UCLA. 28842 
1 22.8 20.4 (0.89) 

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

Specific diagnosis-—The whor l is considerably involute w i t h a fa i r ly narrow 

umbil icus. I t is relat ively compressed, w i th a narrowly arched venter and 

flattened flanks. The r ibs are numerous , relatively weak, and nearly rad ia te or 

gently flexuous on the ma i n par t of the flank, pass ing gradua l ly to a ventral 

projection. I n more or less late growth-stage the constr ict ions and ma j o r r ibs 

are prors i rad ia te . The constr ic t ions are f requent bu t shal low. The umbi l i ca l 

tubercles are ind is t inc t , be ing discernib le as weak bul lae a long the ma j o r r ibs or 

sometimes a lmost obsolete. The su tu re is of typical Pachydiscus pat tern . 

Remarks.—The two i l lustrated specimens are not qu i te ident ica l in the 

curvature of the ribs, obl iqueness of the constr ict ion and weakness of the tuber-

cles. The differences are m i n o r and can be ignored as var ia t ion w i t h i n the same 

species, as in the case of the Japanese specimens. In the essential features the 

Ca l i forn ian examples match the Japanese ones. The ribs, wh i ch are numerous 

and ra ther crowded on the i m m a t u r e whorls, become more d i s t an t on the adu l t 

whorl, as shown in the holotype. A l t hough the adu l t body chamber is only 

P 
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imperfect ly preserved in one of the Ca l i f o r n i an specimens, the tendency towards 

th is character is well recognized on the outer whor l . 

The weaken ing of the ornament in th is species foreshadows Patagiositcs. 

The lat ter genus is represented in Ca l i f o rn i a by a species wh ich occur in s t r a t a 

probab ly younger than the beds con t a i n i ng C. nrysticum. 

Occurrence.— Locs. U C L A . 3637 and U C L A . 3636 on Ch ico Creek, lower p a r t 

of the tipper ha l f of the Chico f o rma t i on in th is area, Bu t t e County , east side 

of the Sac ramen to Val ley. Ca l i f o rn i a . F r o m the same localit ies Canadoceras 

yokoyamai, Submortoniceras chicnense, and Paculites chicoensis, among others, 

have been obta ined . 

C. mysticum is a rare species in the Japanese Campan i a n . I t s discovery, 

a l t hough rare, in Ca l i f o rn i a is noteworthy . 

Genus Patagiositcs Sl'ATLI, 1953 

Type-species.—A mmm/itcs patagiosus SCIILUTER, 1867. 

Generic diagnosis - See STATU, 1953 (Falkland Isl. Dep. Snrvcy, Sci. Rep., 

No. 3 ) , p. 38 ; WRIGHT in MOORE | Ed i t o r |, 1957, p. L 380. 

Remarks.-—] once pointed out the close affinity of Patagiositcs w i t h Canado-

ceras (MATSUMOTO, 1951a, p. 291) . Thus I agree w i t h WRIGHT (1957, p. L 380) 

in r ega rd i ng Patagiositcs as probab ly a reduced der iva t ive of Canadoceras. 

SPATH'S s t a tement t ha t the su ture of Patagiositcs should be puzosid type and 

less advanced than t ha t of Anapachydiscns or Pachi/diseus (s.s.) is not tenable. 

The su ture is qu i te s im i l a r to tha t of Anapachydiscns, Pachydiscus, or Canado-

ceras. 

I n Ca l i f o rn i a there is one species of Patagiositcs as described below. The 

occurrence of th is genus in Ca l i f o rn i a is qu i te reasonable, because Canadoceras 

is common in the no r the rn Pacific region. I n f ac t Canadoccras compression 

MATSUMOTO (1951a, p. 310. pi. 20 |36|, figs. 1, 2a, b, 3 ; text-fig. 31 |'771) f r o m 

J a p a n is better t rans fer red to Patagiositcs. 

Patagiositcs arbncklensis (ANDERSON) 

PI. 16, fig. la-c; PI. 17, figs, l a , b, 2a, b 

1958. Enpaehydiscus arbncklensis ANDERSON, Geol. Soc. Amer., Memoir 71, 

p. 223, pl. 44, fig. 1, l a ; pi. 45, fig. 1. 

1958. Enpaehydiscus iriUgrccni ANDERSON, Geol. Soc. Amer., Memoir 71, p. 223, 

pl. 46, fig. 2. 

1958. Nowakites dobbinsi ANDERSON, Geol. Soc. Amer., Memoir 71, p. 231, pl. 44, 

fig. 2, 2a. 

1958. Nowakites rumscyensis ANDERSON, Geol. Soc. Amer., Memoir 71, p. 231, 

pl. 45, fig. 3. 

1958. Puzosia (Parapuzosia) arcnaica ANDERSON, Geol. Soc. Amer., Memoir 71, 

pl. 46, fig. 4, 4a. 

1958. Puzosia (Holc.odiscoides) gorrilli ANDERSON, Geol. Soc. Amer., Memoir 71, 

p. 240, pl. 46, fig. 4, 4a. 
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Holotype.—The holotype by o r i g i na l des ignat ion is the specimen i l lustrated 

by ANDERSON, 1958, pl. 44, fig. 1, l a . I ts locality is C A S . 25730. 

Material.--In add i t i on to the holotype and para type of ANDERSON'S Enpachy-

disens arbncklensis, there are m a n y specimens f rom the same type locality ( C A S . 

25730) (Coll . H . L. DOBBINS ). They received f rom ANDERSON (1958) five other 

new names, bu t represent specimens of different growth-stages or var iet ies of 

the same species (see above s ynonymy ) . There is another example f r om loc. 

CAS . 33717 (Coll . I I . L . DOBBINS). 

I n the collections of other ins t i tu t ions , f rom the same locality and its v ic in i ty , 

there are sti l l more examples of th is species. They are as fo l lows: 

UC . 14939, w i t h a label of Eupachydiscus arbncklensis ANDERSON, f r om loc. 

UC . 190, Sand Creek, west of Arbuck le (Coll . no record) 

L S J U . 8517-A (P l . 16, fig. la-c) , L S J U . 8518 ( I ' l . 17, fig. l a , b ) , L S J U . 

8521 (P l . 17, fig. 2a, b ) , L S J U . 8517-P., 8519, 8522, 8523 f rom loc. L S J U . 

3169 (Coll . J . M . KIRBY) 

Specimens, w i t h ou t register numbers , f rom IOCS. SOC . K-237, K-238, K-239, 

and K-240 (al l Coll. M . V . K IRK) 

Measurements.— 

Specimen Diameter Height Breadth (R/II) Umbilicus (",.) 

CAS. holotype 119.7 48.0 42.(1 t().87) 36.5 (30) 

CAS. paratype 170.5 68.0 65.0 (0.95) 51.3 (30) 

UC. 11939 118.5 47.5 35.6 (30) 

LSJU. 8516 106.4 44.7 30.3 (28) 

n n ('/, vol. early) 85.7 37.2 22.6 (26) 

LSJU. 8517 c. 180 72.0 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 13.5 (0.87) 33.4 (29) 

Diagnosis.—The shell is discoidal , moderately involute, and f a i r l y large, 

g rowing ra ther slowly, w i t h an umb i l i cus of moderate size, so tha t i t resembles 

Puzosia. The whor l is somewha t h igher than b road ; the propor t ion of its 

height and breadth is 10:8-9.5. I t has a narrowly arched venter, ra ther flattened 

or only s l igh t ly convex flanks, w i t h the m a x i m u m breadth near the umbi l ica l 

marg in , and a steeply incl ined, bu t not vertical , umbi l i ca l wal l . 

The inner whor ls , of d iameters below 50 mm . or so, are ornamented w i th 

numerous flexuous r ibs, umb i l i ca l tubercles, and periodic constr ict ions. The r ibs 

are of unequa l length and s t r eng t h ; the periodic ma j o r r ibs are provided w i t h 

prominent tubercles a t the umb i l i ca l shoulder and usually, bu t not a lways, 

bordered by cons t r ic t ions ; many of the m ino r ribs s tar t near the umbi l ica l 

marg in , somet imes t end i ng to be un i ted w i th the ma j o r ones near the umbi l ica l 

tubercles; a few m i no r r ibs art; shorter than others, appear i ng only near the 

mid-flank. On the venter all the r ibs are bent fo rward and separated by the 

interspaces, wh i ch are as na r row as or s l ight ly broader than the ribs. 

On the m idd le whor l , at d iameters f r om 50 mm . to about 100 mm. , the r ibs 

and the tubercles are weakened. The ma j o r ribs are frequent but. rather i r regu la r 

in distance and s t r eng t h ; some of them are very weak. The umbi l ica l tubercles 

are bul late. N a r r o w and shal low constr ict ions are discernible a long some of the 
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In Hit? shell-form and the o r n amen t a l i o n tin; described specimen of Ca l i f o r n i a 

closely resembles the outer whor l of Acanthoceras pepperense. MOREMAN (11)42, 

p. 204, pl. 32, fig. 5 ; text-fig. 2 m ) (Text-fig. 30 of th is p a pe r ) , f r o m the T a r r a n t 

f o rma t i o n of the Eag le Ford g roup of Texas. I n add i t i on to the holotype, B E G . 

19803. there are several specimens, f r om loc. B E G . 2411 and B E G . 2410, the 

f lag membe r of the Eag l e Fo rd group , wh ich are best referred to A. pepperense. 

The one figured by ADKINS (1928, pl. 27, fig. 2) as "Acanthoceras n. sp." , f r o m 

loc. B E G . 2410, m a y be one of them. F r o m the observat ion of all the ava i lab le 

specimens I conclude t h a t A. pepperense is f a i r l y close to an upr igh t-horned 

species of Acanthoceras, wh ich occurs somewha t below the 7,one of Acanthoceras 

amphiholum and is considered by COBBAN (persona l conversa t ion) to be new, 

and in my op in ion is closely related to Acanthoceras cornigerum CRICK (1907, 

p. 207, pi. 13. fig. 1, l a ; MATSUMOTO, SAITO, and FUKADA, 1957, text-fig. 5 i , f rom 

Zu l u l and , Sou th A f r i c a . On the o ther hand , the less s t rong ly horned , ear l ier 

whor l o f A. pepperense is almost i nd i s t i ngu i shab l e f r om the B r i t i s h Lower Cha lk 

.4. sherborni SPATH (1926, p. 63) | — Ammonites cenomanensis, SHARPE (non 

D'ARCHIAC ) , 1857, p. 37, pl. 17. fig. 1a, b|, bu t fo r a s l igh t ly na r rower umb i l i cus . 

There is ano ther Ca l i f o r n i a n specimen wh ich should be taken in to consider-

at ion . I t is an imper fec t ly preserved ventra l por t i on of a septate whor l , f r o m 

loc. L S J U . 2958, W a l t h a n Creek of Coa l i nga Quad rang l e , Lower W a l t h a m form-

at ion (Col l . S. W . MULLER) . I t resembles A. sherborni bu t is closer to Aeantho-

eeras evolution SPATH (1926, p. 82) | — Ammonites sussexiensis, SHARPE (non 

MANTELL), 1855, p. 34, pl. 15, fig. 1 | in the o r namen t a t i o n on the venter. 

Occurrence.—Loc. C A S . 2324, no r th side of W a l t h a n Creek, p resumab ly 

Lower W a l t h a m f o rma t i on , Coa l i nga Quadrang le , F resno Coun ty , west side of 

the San J o a q u i n Val ley. 

Genus Romaniceras SPATH, 1923 

Type-species.—Ammonites deverianus D'ORBIGNY, 1841, by o r i g i na l de-

s igna t i on . 

Synonym .—Kossmatia, YABE, 1927 (non UHLIG. 1907) (see WRIGHT and 

MATSUMOTO, 1954, p. 128). 

Generic diagnosis.—See MATSUMOTO, SAITO, and FUKADA, 1957 (Mem. Fac. 

Sci., Kyushu Univ., ser. D , vol. 6. no. 1 ), p. 21. 

Remarks.—Romaniceras is proved to be a mu l t i t ube rcu l a t e der iva t ive f r o m 

Calycoceras, wh i le Acanthoceras gives rise to Y ubariceras (see MATSUMOTO et al, 

1957. p. 22 and p. 26 ). 

In Ca l i f o r n i a there are f a i r l y well preserved specimens of Romaniceras, 

wh i ch I i den t i f y w i t h the two species, R. deverioide (DE GROSSOUVRE) and R. 

sp. aff. R. pscudodeverianum ( J IMBO ) . There is ano ther unde te rm inab le species, 

wh i c h are probab ly d i s t i ngu i shed f r o m these two. 
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1880. 

1897. 

1931. 

1937. 

1939. 

1958. 

1958. 

1958. 

1958. 

Lectotype.— I)E GROSSOUVRE (1889) establ ished th is 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 Ecole de Mines , Par i s and its 

plaster cast has been k ind ly sent to Kyushu Un ivers i ty ( G K . H9139 ) t h rough 

Dr . J . SORNAY. Accord ing to his i n f o rma t i on , it came f rom one of the numerous 

quarr ies in the " tufTeau" in the ne ighborhood of Bour re (Lo i r et C h e r ) , France . 

Material.—The fo l lowing , relat ively well-preserved specimens are the Cali-

fo rn i an examples of the present species. 

Three measured and i l lustrated 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 ) , f r om loc SOC . K-225 (Coll . M . V . K IRK) 

Two measured and i l lus tra ted specimens, C IT . 3727 (PL. 28, fig. l a , b ; 

Text-fig. 42) and U C L A . 28796 (PL. 29, fig. 4a-c), and also three other 

measured specimens f r om loc. C IT . 1315 (Coll . W . P. POPENOE & Car l 

AHLROTH ) 

A specimen f r om loc. C IT . 1190 (Col l . W . P. POPENOE & Car l AHLROTH) 

A specimen, G K . H7048, f r om loc. TM. 2003 |' = L S J U . 3 2 9 ° 1 ^ o l l . w - p-

POPENOE & T. MATSUMOTO) 

Three specimens of d i f ferent growth-stages in the collection of U S G S . Menlo 

Pa rk , f r o m Swede Creek, R e d d i n g 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, l a ) 

specimens f r om loc. C A S . 31230 and C A S . 31231 [ = C I T . 1345 | 

I have also s tud ied the Texas specimens f r om loc. B E G . 2612 in compar ison 

w i th the Ca l i f o r n i a n ones. 

Romaniceras deverioide ( DE GROSSOUVRE I 

PI. 25, fig. la-c; Pl. 26, fig. la-c; Pl. 28, fig. l a , h; 

Pl. 29, fig. 4a-c; Text-figs. 40-44 

Ammonites devcrioides DE GROSSOUVRE, Bull. Soc. Geol. France, 3 ser., 

vol. 17, p. 524, pl. 12, figs. 1, 2. 

Ammonites devcrioides, PERON, Mem. Soc. Geol. France, Paleont., no. 17, 

p. 21, pl. 1, figs. 2, 3. 

Romaniceras loboense ADKINS, Univ. Texas Bull., no. 3101, p. 44, pl. 2, 

figs. 1, 21; pl. 3, fig. 5. 

Aeanthoceras devcriamim, BASSE (pro parte) (von D'ORBIGNY), Haut-

coinm. Repiib. franf. Syric Lyban, Notes et mem. 2, p. 180, pl. 8, fig. l a , b. 

Romaniceras devcrioides, COLLIGNON, Ann. Geol. Serv. Mines, Madagas-

car, vol. 10, p. 37. 

Mantellieeras conquistador ANDERSON, Geol. Soc. Amcr., Memoir 71, 

pl. 215, pl. 15, fig. 2. 

Mantellieeras aff. conquistador ANDERSON, Gcol. Soc. Amcr., Memoir 71, 

p. 215, pl. 14, fig. 2. 

Mantellieeras aff. conquistador ANDERSON, Geol. Soc. Amcr., Memoir 71, 

p. 245, pl. 14, fig. 2. 

Romaniceras hesperium ANDERSON, Geol. Soc. Amcr., Memoir 71, p. 246, 

pl. 23, fig. 1, la . 
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Mi asn rem cn t s. 

Specimen 1 Mariiet.er Height Breadth (B/H) Umbilicus ("-> 

bectolype 122.5 51 .8 62.0 (1.19) 38.3 (31) 

// ('. vol. earlier) 08.2 43. .0 52.5 (1.22) 30.0 (31) 

It. lobocnsc (holotype) 73. ,0 83.6 (1.14) 

Another from BEG. 2012 55 . 5 66.0 (1.18) 

CIT. 3727 <•. 125 54. .3 64.3 (1.20) 29.7 (32) 

/' (earlier) c. 90 38 .5 47.8 (1.23) 

UCLA. 28796 7;!.(5 37 .3 46.0 (1.23) 21 .8 (30) 

Another from CIT. 1:515 51.4 24 .0 29.5 (1.22) 16.0 (29) 

n u 31. .8 38.3 (1.20) 

/ ' n r. 70 e. 42.5X2 (1.21) 

UC. 152251 (costal) SO .0 38. .5 51.5 (1.33) 25.7 (29) 

" (intercostal) 36. .8 44.0 (1.19) 

UC. 15748 (costal) 54 .6 74.5 (1.36) 

>' (intercostal) 52. .2 66.0 (1.26) 

IJC. 33S31 172.5 67. . 5 87.0 (1.28) 55.5 (32) 

" ('.'•_. vol. early) 44. 5 58.1 (1.30) 

USGS. Menlo Park 31. 0 37.0 (1.19) --

n u (another) 44. 7 53.7 (1.20) 

GK. 11 7048 54. 5 71.7 (1.31) 

Diagnosis.—The shell is th ickly discoidal , relat ively evolute, and moderate ly 

widely umb i l i c a te ; the umbi l icus be ing 28-1 32 percent of the shell-diameter. The 

fu l l-grown shell may he considerably large. The whor l is broader t han h i gh , 

moderate ly to broad ly rounded on the venter , f a i r l y inf lated on the flank, and 

steep and h igh 011 the umbi l i ca l wall . 

The ribs are s t rong and widely spaced especially on the outer whor l . They 

are near ly rec t i rad ia te on the sides, bu t may show a very broad ly convex curve 

on cross ing the venter. The secondary r ibs are less numerous t h an the p r i m a r y 

r ibs . The tubercles are in eleven rows ; they are genera l ly s t rong bu t the 

s iphona l one is weakened on the outer who r l ; the three tubercles on the venter 

are c lavate ; the lower ventro latera l one is not so clearly c lavate as the uppe r ; the 

upper lateral one is conical and norma l ly weaker t han the ad j acen t t w o ; the lower 

la tera l the mos t p rominen t and s i tuated below the mid-f lank ; the umb i l i ca l one 

bu l la te and somet imes weakened. 

The su tu re is of typical Roma •riceras pa t te rn . The saddle between E and 

L is sub rec t angu l a r in general out l ine , cu t w i t h considerably deep and n a r r ow 

lobules. The saddle between 1, and U.. is mass ive . The external lobe ( E ) is the 

deepest. The lateral lobe ( L ) is extremely asymmet r i c . 

Variation.—The propor t ion between he i gh t and b read th of the who r l changes 

by i nd iv i dua l s and also by growth-stages, r a n g i n g f r om 10: 11.4 to 10:13.6. I n 

corre la t ion w i t h th i s va r i a t i on the venter is moderate ly to broadly rounded. 

Genera l ly the r ibs become d i s t an t on the outer whor l , be ing separated by 

m u c h w ide r interspaces than the r ibs themselves. The d is tance and , accord ing ly , 

the n umbe r per whor l , of the r ibs vary also by ind iv idua ls . 

The r ibs are moderate ly broad and elevated, cross ing the venter w i t h ou t 

i n t e r r up t i on , bu t on a few specimens (ob ta ined f r o m the same local i ty 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 preserva t ion ; the in terna l mould shows 

a weaker ornament than the actua l shell. 

The tubercles on the r ib are nearly equ id i s tan t in the norma l case. The 

lectotvpe, the i l lustrated specimen o f DK GROSSOUVRE (1880. pl. 12, figs. 1. 2"), 

is r a ther pecu l iar in tha t the two ventro latera l tubercles approach each other 

(Text-fig. 40a, b ) . 1 do not regard th is as a specific character , because D r . 

SORNAY, in reply to my i nqu i ry , has clarified a fact that in m a n y specimens f r om 

Rourre , the type locality, the two ventro latera l tubercles are more separated 

than in the lectotvpe and tha t the spac ing of the tubercles is roughly equ id is tan t , 

showing m i n o r var i a t i on even on the same ind iv idua l . The same fea ture is 

observable 011 the Amer i can specimens. On some specimens f rom Ca l i f o rn i a 

and Texas the d is tance between the two ventrolateral tubercles are s l ight ly w ider 

than that between the lower ventro latera l and upper lateral ones. Even an 

asymmetr i c conf igura t ion of the tubercles is occasionally seen, as is indicated 

by i l l us t ra t ion ( i'l. 20. fig. 4a-c; Text-fig. 44a. b ) . Th is is abnorma l , bu t probably 

confused ANDERSON and led h im to refer some of the examples of the present 

species to Mautelliceras <M. conquistador ANDERSON. 1058. p. 215, pl. 15, fig. 2 ; 

pl. 14, fig. 2 ) . 

Remarks.-- I agree w i t h COLLIGNON (1030, p. 38 ) in separa t i ng R. deverioide 

("DE GROSSOUVRE) f rom Ammonites ornafissimus STOLTOZKA (1865, p. 75. pl. 40) . 

KOSSMAT (1807, p. 16 | 123 I, text-figs. 2-4) did not compared GROSSOUVRE'S illus-

trated specimen w i t h STOLIGZKA'S. H i s specimen f r om Ru i l l e ( S a r t h e ) , France 

is probably ident ical w i t h Ammonites dcrerioides var. armata DE GROSSOITVRE 

(1880, p. 525) , wh ich could be synon imized w i th Ammonites ornatissimus 

STOLIOZKA. Un fo r t una te l y the type of armata. wh ich was not i l lustrated, is 

now m i s s i n g and t ha t of ornatissimus is imperfect ly preserved. Therefore I 

cannot decide the synonymy , bu t I suggest that they may be referred to 

Yubariceras. 

Ammonites dcrerioides var . incrmis DE GROSSOUVRE (1880, p. 525) , wh ich 

received ano ther name. Acanthoceras bizeti DF. GROSSOUVRE (1901, p. 780) , is in 

my op in ion d is t inc t ly separable f r om R. deverioide. The plaster cast of the prob-

ably o r ig ina l specimen of incrmis, f r om the Tu ron i a n of Bour re (Lo i r & Che r ) , 

France, has been k ind ly presented to Kyushu Un ivers i ty ( G K . 119140) t h rough 

Dr. J . SoRNAY. It has more compressed whor l and more crowded r ibs than the 

lectotype of R. dererioide; its tubercles are very weak or almost obsolete on its 

flattened flanks but are d i s t i nc t and approx imated on its narrowly rounded venter. 

In other words th is species is ra ther allied to Eucah/coceras (?) sl/astense 

(REAGAN) to be described below. 

I f Romania ) as deverioide (DE GROSSOUVRE) is amended as above and i f its 

var ia t ion is recognized as described in the preceding pa rag raph , the Ca l i f o rn i an 

examples tinder cons iderat ion are reasonably identif ied w i t h th is species. 

Romaniceras lohoense ADKINS (1931, p. 44, pl. 2, figs. 1, 21; pl. 3, fig. 5) 

is in my op in ion specifically ident ica l w i th R. deverioide ( DE GROSSOUVRE). I ts 



Figs. 40 44. Romaniceras deverioide (DE GROSSOUVRE). Whorl-sections of five 

specimens. 

40. Two sections (a, 1>) of a plaster cast of the holotype, from a quarry 

in the " tuffeau " in the neighborhood of Bourre (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. 

42. CIT. 3727, from loc. CIT. 1345, Swede Creek, Redding area. See Pl. 

28, fig. la, b for other views. 

43. UC. 15748, from loc. SOC. K-225, Swede Creek, Redding area. See Pl. 

26, fig. la-c for other views. 

44. UC. 33831 from loc. SOC. K-225, Swede Creek, Redding area. 
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holotype. from lor. R E G . 2012 in northwest Texas, is qu i te ident ical w i th the 

normal examples f rom Ca l i f o rn i a , be ing w i t h i n the range of var i a t i on of R. 

deverioide. Us shell-form is a lmost i nd i s t i ngu i shab le f r om tha t of the lectotype 

of R. deverioide. ADKINS (15)31, pl. 2, fig. 21) i l lustrated in lateral view only a 

half o f the f r a g m e n t a r y whor l of h is type specimen. The other ha l f was 

measured by h im and its cross section is i l lustrated here (Text-fig. 45 ) . Un-

for tunate ly ADKINS ' i l l us t ra t ion and descr ipt ion failed to show clearly the eleven 

( instead of n i ne ) tubercles, a m o n g wh ich the lower lateral one on the longer 

r ib is the mos t p rom inen t . " T h e f a i n t , bul late, mid-Hank tubercles" of ADKINS' 

descript ion is d iscern ib le only on the shorter ribs. I have recognized another 

example of th is species in the collection f r om tho same loc. BF.G. 2612. Romani-

ceras eumminsi ADKINS (1931, p. 43, pl. 3, fig. 6 ) , wh i ch has page pr io r i ty over 

R. loboense ADKINS , m i gh t be ident ical w i th the present species, bu t I cannot 

give accurate remarks on it, because its holotype is m iss ing . 

A specimen f r o m loc. UC . B-2040, in a conglomerate of the Venado f o rma t i on 

equivalent cross ing I ' u t a h Creek, west side of the Sacramen to Val ley, has eleven 

rows of tubercles, but its r ibs and tubercles are weaker and its whor l is more 

rounded than R. deverioide. I t may represent a d i f ferent species f r om R. deve-

rioide, bu t I cannot g ive a specific name, because only a single, poorly preserved 

specimen is at my disposal . 

Occurrence.— Loes. C IT . 1345, C A S . 3123, C A S . 31230, L S J U . 3290 [--TM. 

2003], and SOC . K-225, close to one another , on Swede Creek (F rench ("reek 

on map of Mi lv i l le Q u a d r a n g l e ) , R edd i n g area and loc. C IT . 1190, nor th of Bel la 

Vista, R e d d i n g area. The last local i ty is referred to the lower par t of Membe r 

I I of POPENOE. The localit ies Oil Swede Creek were once assigned to Member IV , 

but the area is so isolated t ha t the ass ignement is doub t fu l . They may be time-

stra t igraph ica l ly about the same level as C IT . 1190. 

In F rance the type locality of Romaniceras deverioide (DE GROSSOUVRE) 

Fig. 45. ttomaniccrax deverioide (DE GROSSOUVRE). Whorl-section of an ex-

ample from loc. BEG. 2612, Chipsa Summit, Eagle Ford Shale. This is 

the holotype of Roman iceras loboense ADKINS, 
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was at first referred to 1 he upper part of the L i ge r i an (Lower T u r o n i a n ) . Ac-

cord i ng to DE GROSSOUVRK'S later work ( l ! )01. p. 780) the species is a lways ac-

compan ied wi th < 'olligi.ouicci as iriKillfiai'i (MANTELD . .!. SORNAY has i n fo rmed 

m e (a letter dated December 10, 1057) t ha t the " t u f f e a u " ill the ne ighbourhood 

of I ' our re (Lo i r et C h e r ) , f r om wh ich the o r i g i na l specimens came, is M idd l e 

Tu ron i a n . 

The type locality of Romatrio-rax lobo<-nsc ADKINS is B E G . 2012, Ch ispa 

S u m m i t , in western Texas, "zone 3 " of the equ iva lent of the Eag l e Fo rd group . 

A m o n g the associated species of B E G . 2012, Pseudoaspidoeeras ( ? ) sp. o f ADKINS 

(1931, p. 53, pl. 2, fig. 2) is a good example of the outer whor l of CoUignoviceras 

tcotdlgari (MANTKLD . The associat ion thus proves t ha t loc. B E G . 2012 repre-

sents the midd le par t of Tu ron i an . Thus R. d'verioide seems to be a good indices 

of the M idd le Tu ron i an . I ts occurrence in M e m b e r II of the Redd i n g area in 

Ca l i f o r n i a is in h a rmony w i th th is s ta tement . 

Ron/airin-ran sp. all'. R. jiseudodcvi riauum ( J IMBO) 

I'l. 27, fig. la . h; Text-fig. 40 

('omjiarc.— 

189 1. A ca til hurt rax gsemlndc vcria nam JIMBO, I'al. Abh., Bd. (5, (N.F . 2) , p. 178 

[33], pl. 21 [r»], fig. i , la , lb. 

1957. h'<i ma ii ici rux />.<.•<-uthiilr rrriatm in, MATSUMOTO, SAITO, and FUKADA, Mem. 

Far. Sci., Kyushu I'nir., ser. I), vol. (>, p. 22, pl. 8, fig. 3; text-fig. 7A-D. 

Ifolotil/ic of Romairir<-raK pseudodeveriauum.—GT. 1-10(5 (JIMBO, 1894, pl. 

21 | 5 I. fig. 1, l a , l b ; MATSUMOTO, SAITO, and FUKADA. 1957. pl. 8, fig. 3, text-fig. 

7A-C) . f r om Hokka ido . 

Material.- -The Ca l i f o r n i a n specimen here described is G K . H7050, f r om loc. 

T M . 2002 | L S J U . 3280 | (Coll . \Y. P. POPENOE & T. MATSUMOTO). 

Measuremoits.— 

Specimen Diameter Height Breadth (B II) Umbilicus ("•• ) 

GT. I 100 
1 sr, 75 31! x 2 (o. 9(5) 08.5 (35) GT. I 100 

45 25x2 (1. 10) 

c. 122 52.5 (50.9 (1. 1(5) 38.5 (31) 

GK. H 7050 (intercostal) 51 .5 5(5.(5 (1. 10) 
10] .(> 47.4 55.4 (1. 10) 32.0 (32) 

It. deverian u m (holotype) 91 39 44 (1. 13) 29 (31) 

Descriptive remarks. The Ca l i f o r n i a n specimen before me is very close to, 

bu t not qu i te ident ical w i th , Romaniceras psendodeverianum ( J IMBO ) (1894, p. 

178 1331, pl. 21 [51. fig. 1. la , l b ; MATSUMOTO, SAITO, and FUKADA, 1957, p. 

22, pl. 8, fig. 3 ; text-fig. 7A-D) , f rom J a p an , and also Romaniceras deverianum 

ID'ORBICNY) (1810, p. 25(5, pl. 110; FRITSCH and SCHLOENBACII, 1872, p. 32, 

pl. 7, figs. 1, 5 ; ROMAN and MAZERAN, 1913, p. 25, pl. 3, fig. 2, 2a on ly ; COLLIGNON. 

1939, ]). 33. and 37, pl. 8, figs. 2. 3, 3a ; pl. 9, fig. 1, l a ) , f r om the T u r o n i a n of 

Eu rope and Madagascar , in the rounded venter, p r om i nen t r ibs, and n ine rows 

of tubercles. Its whor l is less compressed t han in R. jiscudodercrianum, be i ng 

near ly as broad as tha t of R. deveviatmrn. Its r ibs are separated by wide inter-
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spaces and its tubercles are not equ id i s tan t . In th is respect it is closer to R. 

pseudodevcria num. a l t hough the r ibs are less numerous than those of the Japanese 

holotype. 

There is an abno rma l fea ture in the conf igura t ion of the tubercles of th is 

Ca l i forn ian specimen. The d is tance between the lateral and umbi l i ca l tubercles 

is much shorter t han t ha t between the lateral and ventro latera l tubercles on 

one side of the whor l , as in the J apanese examples of R. pseudodcve.vianum, 

but the f o rme r is s l igh t ly longer t han the latter on the other side of the who r l ; 

the lateral tubercles are the most p rom inen t on both sides (see Text-fig. 4(5). 

The r ibs are r a the r n a r row and sharp on the in terna l mou ld of the outer 

whorl, bu t may be f a i r l y th ick and s t rong on the shell and on the inner whor l . 

They cross the venter w i t h ou t decreas ing in s t reng th and w i t hou t noticeable 

broaden ing ; the ventra l tubercles are not clavate. The shorter r ibs are less 

frequent t han the longer ones. I n all of these characters the specimen under 

considerat ion is d i s t i ngu i shab le f r om Romaniceras ncha u.vicusc CoLIJGNON 

(1939. p. 38, pl. 10, fig. 1, l a ; MATSUMOTO, SAITO, and FUKADA, 1957, p. 24, pl. 

9, figs. la-c. 2 ; pl. 14, fig. l a , b ; pl. 15, fig. 2) | :Acauthoceras dererianum of 

ROMAN and MA/.KRAN. 1913, p. 25, pl. 3, fig. 1, l a only |, and is evident ly closer to 

R. ]>seu<l<idcrcriahum. 

As the Japanese examples are not numerous , the extent of va r i a t i on of R. 

pseudodeveriauum is not, exactly known . There is only one specimen f r om 

Ca l i forn ia wh ich is not qu i te ident ical w i t h the Japanese holotype and may belong 

to a new species. For the t ime be ing 1 call th is Ca l i f o rn i an example Romaniceras 

aft. R. pseudodeveriauum (JLMBO). 

I n add i t ion to th is Ca l i f o r n i a n representat ive. I have noticed a few, imper-

fectly preserved specimens f r om Texas which can be best compared w i t h R. 

pseudodeveriauum. One of t hem came f rom loc. B E G . 2(512, Ch ispa s umm i t , 

west Texas, the same locality as R. deverioide I GROSSOUVRE ) | -R. loboense 

ADKINS, 1931 |. Ano t he r came f r o m " B u r n e t Road , Trav is County , Texas, the 

condensed zone of the Upper Eag le Fo rd " . 

Fig. Mi Itionan icct-as sp. a(T. It. pseiulotlercrimnuii (JlMno). Whorl-section of 

a specimen, GK. H 7050, from loc. TM. 2002 1 LSJU. 3289 ], Swede Creek, 

Redding area, Shasta County. Note the asymmetric configuration of the 

tubercles. See PI. 27, fig. la, b for other views. 
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they are much weakened and finally absorbed by the horn-like, inner ventro la tera l 

tubercles. 

Occurrence. Loc. CAS . I 15A, FITCH ranch | SMITH ranch |. west of 

Phoen ix , sou thwest Oregon . The st r n t i g r aph i c posi t ion of th is local i ty is not 

accurately known . Otoseaphites pcrrini ( ANDERSON » and Hyphantoceras (?) 

verafapse (ANDERSON) occur f rom the same loc. C A S . 415A. 

The recorded occurrence is too sol i tary. In view of the in ter reg iona l im-

portance as discussed above, the s t r a t i g raph i ca l and geograph ica l d i s t r i b u t i on 

of th is i n te res t i ng species needs to be clarif ied. 

Suh)>riom>cyclus neptnni ( GEINITZ ) 

Pl. 29, figs. 2, .'5a, b; Pl. .'50. tigs, la-c, 2a, h; Text-figs. (50a, b, Cla, b, (12. 63 

1X4!). Ammonites neptnni GEINITZ, Das Qnadersandstein oder Kreidegebirge in 

Deutschlinid, pl. 15, fig. 3. 

1872. Ammonites neptnni, GEINITZ, I'alacontographica, vol. 20, p. 85, pl. 36, 

fig. 1. 

1872. Ammonites neptnni, Sell l.UTKIt, I'alaeont og rti phiea, vol.21, p. 30, pl. 11, 

figs. 1-7. 

1872. Ammonites neptnni, KIUTSCM, ( 'cphalopoden del• bolrmisehen Kreidcf ur-

ination, p. 150, pl. fig. 4. 

1800. I'rionocyclus neptnni, WOODS, Quart. Jour. Geol. Soe. London, vol. 52, 

p. 77. pl. 2, fig. 11 ; pl. .'!, fiKS. 1, 2, 4 (non fig. 3). 

1002. Seh loenbaeh ia siskigonensis ANDERSON, I'roe. Calif. Aead. Sei., 3rd ser., 

vol. I, no. 1, p. 1 10. pl. 1, figs. 19, 20. 

1902. Seh loenbaeh ia knighteni ANDERSON, I'roe. Calif. Aead. Sei., 3RD ser., 

vol. 1, no. 1. p. 119, pl. 1, figs. 1-4; pl. 2, figs. 39, 40. 

? 1907. I'rio not )-opis neptnni, PERVI N QUI ERE, Etudes de paleontologie tunisienne, 

1, ceph. terr. second., p. 254. 

1931. ['rionotropis neptnni, OOLUC.NON, Ann. Geol. Sere. Mines, Madagascar, 

fa sc. 1, p. 24, pl. 4, figs. 1. la , lb, 2. 

1951. I1 riouoeiielus neptnni, WRICIIT ami WRIGHT, Palaeontogr. Soc., 1950, p. 30. 

1954. Snbprionocyelus neptnni, WRIGHT and MATSUMOTO, Mem. Fac. Sei., Kyu-

shu Univ., ser. 1), Geol., vol. 4, no. 2, p. 129. 

1958. Oregoniceras knighteni, ANDERSON, Geo!. Soc. Amcr., Memoir 71, p. 204, 

pl. 21, fig. 5, 5a, 5b; pl. 33, figs. 1, l a , 3 (non ? 2) . 

1958. Oregoniceras siskiyouevsc, ANDERSON, Geol. Soc. Amcr., Memoir 71, 

p. 266, pl. 23, figs. 2, 3; pl. 24, figs. 1, 1a, 2, 3. 

? 1958. Oregoniceras jillsoni. ANDERSON, Geol. Soc. Amer., Memoir 71, p. 207, 

pl. It), fig. (i, (ia. 

7' ypes- GEINITZ (1849) < stabl ished the present species on apparent ly more 

t h an one specimens. The figured specimen (GEINITZ, 1849, pl. 3, fig. 3) is here 

des ignated as the lectotype. It came f r o m " dem Pl i inerka lke von Streh len , 

Sachsen, M i t t l e r Quade rmerge l " , Tu ron i an . 1 have not seen GEINITZ'S o r i g i n a l 

specimens, bu t saw the hypotypes of WOODS (1896) and also WRIGHT and 

WRIGHT (1951) . 

Material.-- 1 refer to the present species a considerable n umbe r of specimens 

f r om Ca l i f o rn i a and adjacent areas. The examples are as fo l lows: 

Upper Gretaceous Ammonites of Galifornia 113 

A well-preserved (UC . 31501) (P l . 30, fig. 2a, b ; Text-fig. 60a, b ) and 

ano ther (UC . 31438) (Text-fig. 61a, b) adu l t shells and an i m m a t u r e one 

(UC . 35691) ( I ' l . 30, fig. la-c) f r om loc. SOC . K-221 (Coll . M. V. K IRK) 

U C L A . 28781 ( Pl. 29, fig. 3a, b ) , U C L A . 28782 (P l . 29, fig. 2 ) , and several 

others f r om loc. C IT . 1042 (Coll . W . P. POPENOE & W . A. FINDLAY ) 

Several specimens ( U C L A . ) f r om loc. C IT . 1062 (Coll . W . P . POPENOE) 

A specimen ( U C L A . ) f r om loc. C IT . 1266 (Coll . W . P. POPENOE) 

C A S . 25, one of the synt.vpes of Schloenbachia siskiyouensis ANDERSON 

(1902, pl. 1, figs. 19, 20 ) . erroneously called the neotype by ANDERSON 

(1958, pl. 24. fig. 3 ) , and other examples of "Oregoniceras siskiyouense 

ANDERSON" (1958, pl. 24, figs. 1, l a , 2) f r o m loc. C A S . 445 

Two of the syntypes of Schloenbachia knighteni ANDERSON (1902, pl. 1, 

fig. 1 ) , wh ich were incorrect ly figured as one. f r o m loc. C A S . 445 (see 

also ANDERSON, 1958, pl. 24, fig. 5, wh ich was i l leg i t imate ly called the holo-

type) ( C A S . Coll. F . M. ANDERSON) 

Other syntypes of Schloenbachia knighteni ANDERSON (1902, pl. 1, figs. 2-4; 

pl. 11, figs. 3!). 40) (see also ANDERSON, 1958, pl. 35, figs. 1, l a , 3) ( C A S . 

Coll. F. M. ANDERSON) 

In add i t ion to the above, there are many , relatively preserved, comparab le 

specimens. 

Measurements.— 

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

UC. 31501 109.0 47.5 3 1.8 (0.73) 32.5 (29) 

it (intercostal) 42.0 32.0 (.0.78) 

UC. 31438 <)'> 5 39.0 31 .9 (0.81) 27.5 (29) 

UCLA. 28782 62.5 29 2 20.7 (0.70) 17.6 (28) 

UCLA. 28781 27.5 19.3 (0.70) 

Another from CIT. 1042 34.5 23.0 (0.66) 

Another from CIT. 1042 24.7 11.2 7.2 (0.64) 7.2 (29) 

Another from CIT. 1042 80.0 27.2 20.0 (25) 

One from CIT. 1062 33.8 20.5 (0.60) 

One from CIT. 1266 34.5 16.5 10.0 (0.60) 9.0 (26) 

CAS. 25 
( " S. sislciyonciisis ") 

45.0 21.7 15.3 (0.70) 11.3 (25) 

CAS. (" S. knighteni") 
(deform.) 

66.4 30.0 18.8 (0.63) 18.8 (28) 

CAS. (" S. knighteni ") 
(deform.) 

41.0 26.0 (0.63) 

GSM. 37235 (WOODS, 
1896, pl. 3, fig. 2) 

32.8 14.0 8.0 (0.57) 10.0 (31) 

C. W. WRIGHT 21325 25.3 16.3 (0.64) 

Diagnosis.—The full-g rown shell is of moderate i size, bu t in many 

relat ively smal l specimens are common . It, is considerably involute and its 

umbi l i cus is f a i r l y n a r row or of modera te size. The whor l is compressed, rela-

tively more so in the young stages t han in the late ones. The propor t ion 

of breadth to he igh t is 0.7 (on average) 0.1. The flanks are only s l ight ly 

convex, roughly paral lel on the m a i n par t , and tend to be s l ight ly convergent 

toward the venter. The m a x i m u m breadth is between the umbi l ica l tubercles in 
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the costal section, hu t may he at the mid-flank in the intercosta l section. The 

umb i l i ca l wal l is low bu t steep, of ten near ly vert ical , and has a s ub angu l a r 

shoulder . The whor l is shouldered at the ventro la tera l po in t and has a serrated 

keel at the mid-venter. 

The r ibs are gent ly s igmo ida l and somewha t p rors i rad ia te , norma l ly spr ing-

ing in pa i rs f r om the umb i l i ca l tubercles. Double tubercles are developed on 

all the r ibs at the ventro latera l shoulder , of wh i ch the inner one is o f ten nodose 

a nil may be weakened on the outer whor l and the outer one is d is t inc t ly clavate. 

The serra t ion on the keel corresponds to each r ib , be ing s i tua ted somewha t 

f o rward f rom the outer ventro la tera l c lava ; the connec t ing weak r ibs f o r m a more 

or less acute chevrons on (he venter. The r ibs and tubercles are re lat ively 

fine on the inner , y o ung whor l , moderate ly coarse on the ma i n p a r t of the whor l 

of the m idd le growth-stage, and flattened or weakened on the adu l t body whor l . 

The dens i ty of the r ibs vary also by ind iv idua ls . O n the outer whor l the 

secondary r ibs may become interca latory . 

The su tu re is relat ively s imple , be ing incised by smal l denta t ions . E is 

moderate ly b road : the saddle between E and L is broad, subquadra te to dome 

•'igs. tin, til. Subprioiioriirhis mptutn (GKINIT/). Whorl-sections (a) and 

ventral ornaments (l>) of two mature shells. 

• in. UC. ::if,(H, from loc. SOC. K 221, Swede Creek, Redding area, 

Shasta County. See I'l. ;!u, fig. 2a, 1) for other views, 

til. UC. ;;u;ss, from the same loc. SOC. K-221. 
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like in genera l out l ine , asymmetr i ca l l y b ipar t i t e bv a nar row lobule: L is deep, 

general ly na r row , but may be broadened ori the last par t , and var iab ly hi- or 

t r i p a r t i t e ; the saddle between L and U . is asymmetr i c , and h igher but na r rower 

than the external one ; U., is smal l and n a r r ow ; the aux i l i ar ies are not numerous . 

Variation,-- On s t udy i ng the examples f rom the Upper Tu ron i a n of Eng l and , 

I noticed a great var i ab i l i t y of th is species in the invo lut ion and compression 

of the whor l , dens i ty and l lexuosity of the ribs, s t rength of tubercles, etc. O the r 

Eu ropean examples, as i l lustrated by GEINITZ <1840, 1872) . FRITSCII (1872) , and 

SCHLUTER (1872) , suggest a s im i l a r feature, a l t hough some of them seem to 

have been secondar i ly de formed . COLLK'.NON ( 1931, p. 24, pl. 4, figs. 1, l a , l b , 2) 

clearly demons t ra ted the h i gh var i ab i l i t y of th is species f r om the examples f r om 

Madagascar . The same is t rue for the examples f r om Ca l i f o r n i a and Oregon . 

The three specimens f r om loc. ROC. K-221 are well preserved bu t dif fer 

f r om one another . The i l lustrated , adu l t shell < UC. 31501) is ra ther typical in 

every respect, a l t hough the r ibs are apparent ly coarser than those of the lecto-

type f r om Ge rmany . Th i s di f ference may be due to change of characters w i t h 

growth , because 1 have seen a general tendency tha t the ribs are finer and the 

whor l is more compressed in the i m m a t u r e shell than in the ma t u re one. The 

second specimen, UC . 31438, wh i ch is as large as the first one, has more rectan-

gu lar whorl-section (Text-fig. O l a ) , less flexuous and more d is tant ribs, on 

which the lower ventro latera l tubercles persist, for a longer period t han tha t . 

In spite of relat ively coarse r i b b i n g on the outer whor l , th is specimen has fine 

Figs. ti2, (ill. Subprionocycius neptuni (GKINITZ). External sutures of two 

mature whorls. 

62. The last third and fourth sutures of a specimen, UC. .'515(11, from loc. 

SOC. K 221, Swede Creek, Redding area, Shasta County. See I'l. :io, fig. 

2a, l> and Text-fig. 60a, b. 

(i:5. The last fourth suture of another specimen, UC. ;ll t!S, from the same 

loc. SOC. K 221. See Text-fig. 61a, b. 
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and crowded r ibs on the smal l , inner whor l . The t h i r d , smal l specimen, UC. 

35694, abou t 21 mm . in d iameter , probably represents the imma t u r e , shell, 

because it shows as line and crowded ribs as the inner whor l o f the second 

.specimen. It is relat ively compressed. On th is specimen and on others as large 

as it, the lower ventro la tera l tuberc'es are ind is t inc t , f o reshadow ing the charac-

ters of Reesidites WRIGHT and M VTSI.'MOTO, 1951. The lower ventro la tera l tuber-

cles tend to be weakened also on the whor l of relat ively late g r ow th stage. 

There fore the double ventro la tera l tubercles character ize the ma i n , m idd le growth-

stage. 

F r o m loc. C I T . 1531 t ^ - L S J U . 3291 -TM. 2005) were obta ined m a n y smal l 

specimens, wh i ch are specifically i nde te rm inab le bu t well comparab le w i t h such 

i m m a t u r e whor ls of th is species as ment ioned above. I collected f r o m the same 

locality a few f r a g m e n t a r y larger whor ls on wh ich double ventro la tera l tubercles 

are shown. There fore the specimens f r om th is local i ty are mos t reasonably 

re ferab le to Snbprionocyelus sp., i f not exactly called S. neptnni (.GEINITZ.) 

juvenile. 

A cons iderab le n umbe r of specimens f r om loc. C IT . 1042, S isk iyou Coun ty , 

no r thern par t of Ca l i f o r n i a show s imi la r ly va r i a t i on in the i nvo lu t i on and 

compress ion of whor ls , dens i ty and coarseness of the r ibs, d is t inc tness of the 

lower ventro la tera l tubercles, etc. In th is genera l area and ad j acen t p a r t of 

sou thwes tern Oregon , ANDERSON establ ished a large n u m b e r of species under 

Schloenbach ia in 1902 and under Oregonieera.s- in 1958. Some of his types are 

un f o r t una t e l y too smal l fo r specific d i s t i nc t ion , because the i m m a t u r e shells 

a lone are not enough l o r def in ing the specific d iagnos is . Schloenbachia orego-

nensis ANDERSON is such an example. Some others are, however, large and 

sutl icient fo r comments . A m o n g t hem the types of "Oregoniceras siskiyouense 

( ANDERSON ) " (.1958, p. 266, pl. 23, figs. 2, 3 ; pl. 24, figs. 1, l a , 2, 3) are cer ta in ly 

w i t h i n the range of va r i a t i on of Snbprionocyelus neptnni (GEINITZ) ; i ts o r i g i n a l 

type (ho lo type ?) ( C A S . 25.) (ANDERSON, l!)02, p. 119, pl. 1, figs. 19, 20.) is a 

typica l example of N. neptnni, be ing close to GEINITZ'S i l lus tra ted type (lecto-

type of N. neptnni). 

The ava i lab le evidence proves t h a t Oregoniceras knighteni (.ANDERSON) is 

also specifically ident ica l w i t h Snbprionocyelus neptnni (.GEINITZ). ANDERSON 

establ ished Schloenbachia- knighteni on several syntyp ic specimens (.1902, p. 119, 

pl. 1, figs. 1-4; pl. 2, figs. 39, 40 ) . A f r a g m e n t a r y body whor l and ano ther 

somewha t smal ler , bu t better preserved shell were un i ted in one f igure (ANDERSON, 

1902, pl. 1, fig. 1 ) , t h a t shows incorrect ly an evolute shell. Ac tua l l y they do 

not fit to each other , bu t represent d i f ferent i nd iv idua ls . The f o rme r is probab ly 

a relat ively flattened and mu l t i cos ta te var ie ty , on the body whor l of wh i ch the 

lower ventro la tera l tubercles are much weakened. The la t ter belongs r a the r to 

a typical f o rm of Snbprionocyelus neptnni, a l t hough on its outer whor l the lower 

ventro la tera l tubercles are considerably weakened. O t he r specimens described by 

ANDERSON under the specific name knighteni are smal l , bu t well comparab le w i t h 

the i nner whor ls of relatively widely umb i l i ca te and flattened var ie ty of S. neptnni. 
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like some Br i t i s h , as well as other Ca l i f o rn i an , examples. Since these var i an ts 

are g rada t i ona l to and associated w i t h the typical f o rm , separat ion into different 

species is not na tura l . ANDERSON described that the ribs of knighteni as s imple 

and almost s t r a i gh t , bu t his o r ig ina l specimens actual ly show flexuous r ibs 

which essential ly s p r i n g in pa i rs f r om the umbi l ica l tubercles but somet imes 

have intercalated secondaries. 

Oregoniceras jillsoni ANDERSON (1958, p. 267, pl. 19, fig. 6, 6a I is not 

d ist inct enough for specific separat ion f rom Snbprionocyelus neptnni. I ts holo-

type is a f r a g m e n t a r y body whor l , wh ich is comparab le w i th the last por t ion of 

the adu l t specimen f r om loc. K-221 (see above) , a l t hough the double ventro latera l 

tubercles are better kept on ANDERSON'S specimen. I ts para type is ind is t ingu ish-

able f r om w h a t ANDERSON called Oregoniceras knighteni, and. accordingly , fa l ls 

w i t h i n the var i a t i on of S. neptnni. 

Remarks.-- Ammonites neptnni GEINITZ has received several generic names 

by di f ferent au thors . WOODS (1896) assigned it to I'rionocyclus wh ich was 

followed by WRIGHT and WRIGHT (1951) . The French paleontologists, PERVIN-

QUIERE (1907 > and then COLLIGNON (1931 i, referred it to Prion»tropis [ 

Collignoniceras \. ANDERSON (1902) ment ioned that his Schloenbachia siskiyou-

ensis and Schloenbachia knighteni appeared to be referable to I'arroisiecras, bu t 

later (1958) ass igned them to h is Oregoniceras. 

SHIMI7.IT (1932) set up Snbprionocyelus, des i gna t i ng Pviouocydus hitchi-

n en sis BILLINGHURST (1928. p. 516, pl. 16, figs, la-f, 2a-b) as the type-species. 

This B r i t i s h species is un fo r t una te l y based on a few. small , probably i m m a t u r e 

shells and SIIIMIZU'S statement, of the generic d i s t i nc t ion was inadequate . 

WRIGHT and MATSUMOTO (1954, p. 129) noticed, however, t h a t I'rionocyclus 

hitchinensis BILLINGHURST, Ammonites neptnni GEINITZ, and the i r allies f o rm 

a d is t inc t group , for wh i ch the generic name Snbprionocyelus should be used, 

w i th a revised def in i t ion . Actua l ly S. neptuni (C.ELNITZI is the best known 

example of th is genus. 

Snbprionocyelus neptnni (GEINITZ) resembles in general respects the inner 

whorls of Colliqnoniceras woollgari (MANTEI.L) (SIIARPE. 1855, p. 27, pl. 11, 

figs. 1. 2 ) ; in both the double ventro latera l tubercles and serrated keel are 

developed. W h i l e the lower ventro latera l tubercles are wakened on the outer 

whor l o f the fo rmer , the double ventro latera l tubercles are un i ted in to p rom inen t 

horns on t h a t of the lat ter . Also on the outer whor l the r ibs are much stronger 

and more d i s t an t in the la t ter than in the fo rmer . On the inner whor l the 

difference is not remarkab le , b u t the f o rmer has more or less flexuous r ibs 

wh ich norma l ly sp r i ng in pa i rs f r om the umbi l i ca l nodes, somet imes w i t h inter-

ca la t ing secondaries, wh i le the la t ter has near ly equally long, s imple, p rors i rad ia te 

ribs. A l t hough there is va r i a t i on in shell-form, the latter is on average more 

evolute and more robust t h an the former . 

Snbprionocyelus neptnni (GEINITZ > is s im i l a r to Prionocyclus ivyomingensis 

MEEK (1876, p. 452; WHITE, 1883, p. 35, pl. 15, fig. I ) in some respects. The 

pr inc ipa l dif ference is t h a t the upper ones of the double ventrolatera l tubercles 
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are d i s t i nc t and clavate and the lower ones may be weakened on the whor l o f 

the f o rmer , wh i l e the upper ones are very i nd i s t i nc t and the lower ones are 

s t reng thened (.11 the hi t ler . The serra t ion of the keel is fine in the lat ter , be ing 

more numerous than the r i bb i ng . In / ' . iryomingensis the r ibs s p r i ng in pa i r s 

f r o m the umbi l i ca l tubercles, as in ,S. neptnni. bu t there are i n t e rca l a t i ng r ibs 

wh i ch do not have umbi l i ca l tubercles, and the r ibs are r a the r i r regu l a r l y 

a r r anged in s t reng th , length , and curva ture . In P. teyomingensis the weakened 

outer tubercles are on the ventral par t , close to the keel, ex tend ing to the 

s t rong ly projected ventra l ribs. On average the whor l of P. iryomingensis is 

more evolute t han t ha t of S. neptnni. 

1 conclude tha t Ammonites neptnni GEINITZ should be referred to Snbpriovo-

cyehis. wh i ch is related to but. distinct, f r om both Collignoniceras and Priono-

eyehis. T a k i n g all the ava i lab le facts into cons idera t ion , Subprionoeyelns and 

PriotiorgchiK are probab ly paral le l der iva t ions f r om Collignoniceras. 

Occurrence.—Fairly common in Ca l i f o r n i a and O r e g o n : loc. SOC . K-221, 

presumab ly t ime-st ra t igraph ica l ly equ iva lent of Member I I I ; Iocs. C IT . 1260. 

C IT . 12(51. and (c f . ) C IT . 1531 | L S J U . 3201 |, relat ively lower p a r t of M e m b e r 

I I I o f the R e d d i n g area, northeast side of the Sac ramen to Va l l ey ; Iocs. C I T . 

1012. (cf . t C IT . 104 4, and (cf. ) C A S . 444A, the Hornbrook-Hen ley area, S isk iyou 

Coun ty , nor thern C a l i f o r n i a ; loc. C A S . 445, "Fo r ty-n ine " , sou thwestern Oregon . 

The s t r a t i g r aph i c posi t ion in the last two areas are not precisely known , bu t 

I 'ECK, IMLAY , and POPENOE < 1050) recently listed Subprionoeyelns sp. f r o m the i r 

M e m b e r I of the Ho rnb rook f o rma t i on . Loc. C IT . 1002, upper part of the Baker 

Canyon sandstone member in the San t a A n a Moun t a i n s , where Sciponoceras sp. 

all'. S. biihrmieum ( FRITSCII 1 is associated. 

The species is known in the Upper Tu ron i a n of Eng l a nd . G e r m a n y and ad-

jacent areas of Europe . Madagasca r and also J a p a n . 

Siibpriomiei/chtH norma!is ( ANDERSON > 

Pl. 20, fig. l a , b; PI. 31, figs, la-d, 2a-d, 3, 4a, b, 5a, b ; 

Text-figs. (Ma, b, 05, 00a, b 

1058. Oregoniccras uormalc ANDERSON, Geol. Soc. Amer., Memoir 71, p. 208, 

pl. 25, fig. 8, 8a. 

Holotype.—-The specimen ( C A S . Coll . ) des ignated and i l lustrated by ANDER-

SON (1058, p. 208. pl. 25, tig. 8. 8a >. It came f rom "For ty-n ine mine , 2 mi les 

south of Phoen ix . O regon " . 

Material.—In add i t i on to ANDERSON'S specimens, there are a large n u m b e r 

of specimens in the recent collections. The better preserved examples are as 

fo l lows: 

U C L A . 28783 (P I . 31, fig. 2a-d), U C L A . 28784 (PI . 31, fig. l a-d ) , U C L A . 

28785-28705, f r om loc. C IT . 131(5 (Coll . W . P. POPENOE & J . HOELI 

GK . I I 7038-704(5 (P l . 31, figs. 3. 1, and 5 for G K . H 7040, H 7041, and I I 7038 

and Pl. 20, fig. 1 for H 7 0 1(5> f rom loc. TM . 2001 - L S J U . 3288 (Coll . W . 

P. POPENOE & T. MATSUMOTO 1 
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L S J U . 858 1-8587 f rom loc. L S J U . 2711 (Coll . W . R- PorENOE) 

L S J U . 8588-8501. L S J U . 8001 f r om loc. L S J U . 2735 (Coll . L . F. KUNK HOUSKR > 

G K . H 7017 f rom loc. T M . 7001 C IT . 70 (Coll. Peter R o n i u , W . P. POPENOE 

& T . M A T S U M O T O ) 

In every case of Ihe above local it ies, there are still more unl isted specimens. 

Measurements.— 

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

Tubercles 
umbilical/ 

ventral 

Holotype (CAS.) 42.2 22.0 11.8 (0.53) 9.5 (22) 11/27 1 ?2 

GK. H 7038 45.0 21.0 (5.0 v 2(0.57) 11.5 (25) 10/28 

GK. II 703!) 31 .0 13.5 8.0 (0.50) 9.0 (29) 10/23 

GK. H 7040 20.0 13.5 5.0 (second, def.) 7.5 (26) 10/23 

GK. II 7041 28.0 14.0 8.5 (0.(50) 5.7 (20) 10/25 

GK. 11 7042 34.0 17.0 10.0 (0.58) 7.0 (20) 9/20 1 ?4 

GK. II 7013 31.3 14.3 8.0 (0.5(5) (5.3 (20) 9 i 0/2(5 

GK. II 704(5 c. (55.0 27.8 8.0.\ 2(0.57) 18.0 (27) 5/ 12 per'whorl 

UCLA. 28783 44.0 2:5.5 12.5 (0.53) (5.8 (15) 8 29 

UCLA. 28784 315.0 18.5 9.3 (0.50) 7.4 (20) 9/23 

UCLA. 28785 42.5 20.0 11.0 (0.55) 10.0 (23.) 9/23 

UCLA. 2878(5 34.2 1(5.!) 9.5 (0.5(5) 7.8 (22) 9/24 

UCLA . 28787 35.0 1(5.8 9.0 (0.53) 8.5 (24) 11, 2(5?:hl 

UCLA . 28788 2(5.7 11.8 (5.8 (0.57) 7.2 (27) 10 "24?±1 

UCLA. . 2878!) 28.7 13.4 c. 8.5 (0.(53?) 7.8 (27) 10 <22 

UCLA. . 287(.)0 2(5.3 13.0 (5.8 (0.52) 6.0 (21) 11/31 

UCLA . 28701 25.0 11.7 (5.8 (0.58) 5.9 (23) 8 ! 0/19 i ?2 

UCLA . 28702 25 5 11.:! 0.8 (0.(50) 7.1 (27) 13/27 1 ?2 

UCLA . 287!':! 20.5 !). 1 (5.0 (0.05) 5.5 (27) 8 ! 0/24 i 0 

UCLA . 28704 17.3 7.5 4.5 (0.(50) 5.3 (30) 10 i 0 35 i 0 

UCLA . 287*15 15.0 7.0 4.2 (0.(50) 3.8 (25) 8 ' 0 20 i 0 

LSJU. 8581 3(5. 1 18.2 9.(5 (0.52) 8.2 (23) 7/21 

LSJU. 8585 33.8 1(5.5 0.2 (0.55) (5.4 (1!») 8/2:! 

LSJU. 8580 27.5 11.7 7.5 (0.(54) 8.5 (30) .11/24 1 ?1 

LSJU. 8587 23.4 0.8 (5.1 (0.65) 6.6 (28) 12/24 

LSJU. 8588 37.3 10.5 8.8(second. def.) 8.0 (21) 12/32 

LSJU. 8580 30.7 14.0 8.5 (27) 11/28 

LSJU. 85! Ml 24.0 10.5 6.0 (0.57) 7.3 (30) 14/35 

One from loc. 70.0 33.3 11.5 (second. def.) 9.2 (23) 0/ -
LSJU. 3288 

70.0 11.5 (second. 

For comparison: 

CAS. 
phnen i.reuse) 

3!). 3 18.2 9.3 (0.51) 9.2 (23) 11/33 
(O. phnen i.reuse) 

9.3 (0.51) (23) 

CAS. 3(5 43.2 17.8 10.0 (0.56) 12.5 (29) 18/4(5 
(O. 0 regonense) 

43.2 17.8 

Diagnosis.—The shell is f a i r l y sma l l ; the largest example is 7 0 m m . , but 

many specimens t h a t are probab ly adu l t are below 50 m m . in d iameter . I t is 

considerably invo lu te and grows r ap i d l y ; consequently the umb i l i cus is f a i r ly 

nar row. The whor l is much h i ghe r than broad, the propor t ion of b read th to 

he i gh t be i ng most ly 0.5-0.(5; the umb i l i ca l wal l is low and steep, bu t not ver t ica l ; 

the umb i l i ca l shoulder is s ub rounded ; the flanks are flattened, or only s l ight ly 

convex, and rough ly para l le l or s l ight ly convergent ; the venter is nar row, 
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shouldered at the ventro la tera l po int . f as t iga te towards the na r row med i an keel. 

The r ibs are flexuous, s p r i n g i n g in pa i rs f r om the p ro r s i r ad i a t e umb i l i ca l 

bul lae. There are also i n t e rca l a t i ng secondary ribs. Al l the r ibs are prov ided 

wi t l i ventro la tera l and med ioven t ra l clavi, f o r m i n g acute chevrons on the ven te r ; 

the lower ventro la tera l tubercles are smal l , i nd i s t i nc t , and d iscern ib le on the 

whor l of a relat ively l im i ted period of the m idd le growth-stage. The r ibs are 

modera te in in tens i ty and dens i ty , be ing separated by interspaces wh ich are 

nearly as na r row as the ribs themselves. On the last p a r t of the adu l t body whor l , 

the ribs, tubercles, and keel are much weakened. 

The su tu re is genera l ly of the same pa t tern as t h a t of Subprionocyclus 

neptnni (GEINITZ I (see the desc r i p t i on ) , but its saddles are more slender, its 

lobes are na r rower and deeper, and m i n o r inc is ions are sharper t h an in the 

cor respond ing growth-stage of the latter. The saddle between E and L is very 

a symmet r i c . 

I anation.— From a large n u m b e r o f specimens f r om one and the same 

locality, a considerable extent of \ariation is recognized. The measu remen t s 

above listed may demons t ra te the s i tua t ion . The ra t io of umb i l i cus to d i ameter , 

fo r instance, ranges f rom 15 to .30 percent, a l t hough it is common ly 20-27 percent. 

The propor t ion of whor l b read th to he igh t a ga i n extends f a i r l y widely , a l t hough 

it is norma l ly less than 0.7 and common ly 0.5-0.0. 

The r ibs beg in to appear sooner or la ter a t a shell d i ame te r of abou t 10 m m . 

The n umbe r of the r ibs per whor l dif fers by i nd iv idua l s and also by growth-

stages. Because of b r a n ch i n g and in terca la t ion , the r ibs (or tuberc les) on the 

ventra l part are two to three t imes as numerous as the umbi l i ca l bul lae. The 

Figs, (it (i(i. SubpriotioctirhiH normal in (ANDERSON). Whorl-sections (a) and 

sutures (h). 

(il. GK. H 70hi, from loc. TM. 2001 [ LSJU. 3288], Member I I I of the 

Redding area, Shasta County. See PL 20, fig. la, b. 

05. GK. H 7038, from the same loc. TM. 2001. See Pl. 31, fig. 5a, b. 

(i(l. GK. II7030, a small specimen, from loc. TM. 2001. 
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number of the umbi l i ca l bul lae ranges f rom 7 to 14, be ing commonly 9-12 and 

that of the r ibs (or ventra l tuberc les) ranges f rom 22 to 35 per whor l . Thus the 

shell is norma l ly o rnamen ted by r ibs of moderate distance and fineness, bu t is 

sometimes considerably mu l t i cos ta te , i f not densicostate. 

Remarks.—This species is i n t ima te l y all ied to Subprionocyclus neptnni 

(GEINITZ). Tn fact the extreme end member (e.g. U C L A . 28789) of the f o rmer 

approaches closely to t h a t of the lat ter . General ly speak ing , however, the f o rmer 

is smaller, more compressed, more involute, and more nar rowly umbi l i ca te and 

has more f as t i ga te venter , weaker o rnamen t , shorter period of duble ventrolatera l 

tubercles, and more slender e lements of suture. 

In these respects the present species is close to Reesidites minimns (IIAYA-

SAKA and FUKADA ) (1951, see WRIGHT and MATSUMOTO, 1954, p. 130). The 

relat ionship is so i n t ima t e t h a t Subprionocyelu.s- normalis may be regarded as 

in termediate between Subprionocyclus neptnni and Reesidites minimns, wh ich 

in tu rn may give rise to Barroisiceras spp. The complete absence of the double , 

ventrolateral tubercles at any g row th stage is a cr i ter ion to d i s t i ngu i sh Reesidites 

f rom Subprionocyclus. F r o m the i n t ima te resemblance of S. normalis and R. 

minimns, it. m i gh t be suggested tha t Reesidites would be better classified as a 

subgenus of Subprionocyclus. Someone m i g h t hold the view tha t Reesidites could 

be regarded as a subgenus of Barroisieeras. Th is is not the place to discuss 

fur ther , because the ava i lab le ma te r i a l o f Ca l i f o rn i a is not, sufficiently cont inuous 

for t r ac ing the evolut iona l change. Anyhow the present species is impo r t an t 

for the quest ion. 

The descr ipt ion of the present species depends much on a large numbe r of 

specimens f r o m a l im i ted por t ion of the s t r a t i g raph i c succession. I was incl ined 

to give a new specific n ame for t hem , before I saw ANDERSON'S (1958) mono-

graph. The typ ica l example of the present species j us t fits the holotype of 

Oregoniceras normale ANDERSON (1958, p. 2(">8, pl. 25, fig. 8, 8a ) , so t ha t his 

specific n ame should be used. I n add i t i on to th is ANDERSON (1958) described 

a large n umbe r of species under Oregoniceras. As I have already ment ioned , 

some of them, especially Oregoniceras siskiyonense ( ANDERSON ) and O. knighteni 

(ANDERSON l , fa l l in the synonymy of Subprionocyclus neptnni (GEINITZ). O thers 

are, however, based on too imper fec t or too smal l specimens to j u dge clearly 

their specific iden t i ty w i t h or d i s t i nc t i on f r om the species a lready known. Possibly 

O. phoenixense ANDERSON (1958, p. 266, pl. 25, fig. 7, 7a ; pl. 33, fig. 6, 6 a ) , may 

be merely a mu l t i cos ta te var ie ty of Snbprionocyelus normalis (ANDERSON). 

Nomencla tor ia l ly the f o rmer wou ld preoccupy the latter in page, bu t unt i l the 

specific iden t i ty can be conf irmed S. normalis should be used for the specimens 

described in th is paper. 

Schloenbachia oregonensis ANDERSON (1902, p. 122, pl. 2, fig. 48) was 

designated as the type species of Oregoniceras ANDERSON (1958, p. 263) . I t s 

holotype, CAS . 36 f r om loc. CAS . 445, is aga i n a smal l specimen, wh ich is 

characterized by dense and numerous ribs. I ts whor l is nearly as compressed 

as tha t of .S. normalis, bu t i ts mu l t i cos ta t ion is beyond the l im i t of va r i a t i on 
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of the latter (see measurements i. The doub l i ng of the ventro la tera l tubercles 

is not clear on the holotype of O. orcgoncnse and even on the i m m a t u r e whor ls 

of Suhpritinocyclux neptnni and other related species. In fac t the holotype of 

S. h itch inensis BIEEINGHURST (1928, p. 510, pl. 16, figs, la-f , 2a-B) resembles 

in m a n y respects tha t of O. orcgoncnse. F r o m the ava i lab le mater i a l , however, 

I cannot decide accurate ly whe ther (). orcgoncnse belongs to Subprionoeyelns or 

to Reesidites. A n y h o w Orcgoriccras ANDERSON, 1958 is a synonym of e i ther 

Suhptionociiclus SHIMIZU. 1932 or Reesidites WRIGHT and MATSUMOTO, 1954. 

1 hope tha t f u r t he r , carefu l , subzonal field work wi l l prov ide us w i t h better 

evidence for c lear ing th is and other po ints . 

Occurrence.—Abundant at localit ies C IT . 1.340, CTT. 1346A, T M . 2001 ~ 

L S J U . 3288, L i t t le Cow (-reek, in the m idd le to upper pa r t of Membe r I I I o f 

POPENOE (1013) . Redd i ng area, nor theas tern side of the Sac ramen to Val ley, 

Ca l i f o rn i a . Comparab l e specimens occur fa i r ly common ly at localit ies C I T . 79 

I T M . 7001 !, C IT . 078 and C IT . 1104, top of Baker Canyon sandstone or basal 

par t of Hol tz shale membe r in the S an t a A n a Moun t a i n s , Ca l i f o rn i a . So f a r 

as the avai lab le records are concerned, .S. normalis occurs at s l ight ly h i ghe r level 

t han S. neptnni, and is a good ind ica tor of the hor izon. 

The two species were reported to occur at C A S . 445, "For ty-n ine m i n e " , 

southwest Oregon , but the i r s t r a t i g r aph i c pos i t ions are not clear. The specimens 

of X. norma I is and cer ta in others of ANDERSON'S Oregoniceras are coated w i t h 

da rk green ma t te r , wh i l e those of S. neptnni ( - O. siskiyouense, O. knighteni, 

etc. i are not green. Th is suggests tha t loc. C A S . 445 may inc lude fossi ls of 

more t ban one level. 

S u b f am i l y Peron icera t inae HYATT, 1000 

Representa t ives of Peron i ce ra t i nae occur very sparsely in Ca l i f o rn i a . They 

have been a l ready described by GABB (1864, 1869) and ANDERSON (1902, 1058) . 

As I had oppo r t un i t y of seeing most of the i r o r i g i na l specimens I g ive here 

short comments . 

The holotype of Prionocycloeeras crenulatum (ANDERSON) (1902, p. 125, pl. 

1, figs. 17, 18) was lost in the San Franc isco fire and a neotype has been un-

officially proposed by ANDERSON (1058, p. 263, pl. 34, fig. 5, 5 a ) . Acco rd i ng to 

ANDERSON they came f r om RICHARDSON'S ranch , 4 mi les no r th of Mon tague , 

S isk iyou Coun ty . The locality should be w i t h i n the Ho rnb rook f o rma t i o n of 

PECK, IMLAY, and POPENOE (1956) , despite the i r suggest ion t ha t the Lower 

Senon i an may be absent in the Hornb rook f o rma t i on . 

ANDERSON'S neotype has a finely crenulated, p rom inen t , ventra l keel, coarse 

r ibs, s t rong ventro la tera l and umb i l i ca l tubercles. The ventro la tera l tubercles 

are not doubled and the whorl-section is quad r angu l a r . Th is species is, thus , a 

representat ive of Prionoei/cloceras in Ca l i f o rn i a . Ano t he r species Prionocyclus 

calif'arnicas ANDERSON (1958, p. 262. pl. 69, fig. 4, 4a, 4b) is quest ionable . I ts 

holotype is too f r a g m e n t a r y and too young for a precise gener ic ass ignment , 
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but is probably an example of 1'rionocifcloccras. It came f r om loc. C IT . 1034. 

Oak Run , Membe r IV of the Redd i ng area, associated w i th the holotype of 

Peronirrras shashuse ANDERSON (1058, p. 260. pl. 09, fig. 5. 5a. 5b, 5c) (Coll . 

POPENOE & FINDEEY) . The la t ter is so poorly preserved that its d is t inc t ion f r om 

other well known species of Pcroniccras is not clear. 

At loc. C IT . 1007, Oak Run , f r om the same member I V of the Redd i n g area, 

W. P. POPENOE and I). SCHARE obta ined a small but well preserved ammon i t e 

(PI. 31, fig. 6a, h i , which I regard as an imma t u r e shell of Pcroniccras sp. Its 

whorl is evolute, broader than h igh , and subquadra te in section, w i th a d is t inct , 

ventral keel accompanied on each side by a groove and then a f a i n t elevation. 

The last is at the end of the ventra l project ion of the ribs and presumab ly 

develops to a more d is t inc t keel on the outer whor l . The r ibs are mostly s imple, 

rarely b i f u r ca t i ng , fa i r ly d i s tan t , nearly rect i rad iafe on the flank, and provided 

with the bul late, umb i l i ca l and the nodose, ventrolateral tubercles. 

Pcroniccras tchamensc (GABB) ( 1860, p. 132 i | Ammonites snbtricarinatus, 

C.ABU (von D'ORBIGNY), 1864. p. 60, pl. 10, fig. 4, la | was establ ished on at 

least three f r a g m e n t a r y specimens, UC. 12102 (Text-fig. 67) , UC. 14850 (Text-

fig. 68) , and IJC. 14851, wh ich may belong to more than one ind iv idua l , and came 

from " the v ic in i ty of Batt le Creek, Tehama Coun ty " . Th is species is d is t ingu ished 

by a subquadra te whorl-section wh ich is broader than h igh , three dist inct ventral 

keels, simple, p rors i rad ia te , s l ight ly flexuous ribs, bul late umbi l ica l and rounded 

ventrolateral tubercles. In these respects J'cronicrras ronsscan.ci DE GROSSOUVRE 

(1894, p. 112, pl. 11, fig. 51, f r om the Con iac ian of France , is very s im i l a r to 

and possibly ident ical w i th P. t<-hamense (GABB, 1869). 

Pcroniccras quintoensc ANDERSON (1958, p. 260, pl. 47, fig. 1, l a ) is in-

definite, because if is based on a single, large, but secondari ly deformed specimen. 

ANDERSON i l lustrated only a part of the outer whorl . I ts inner whor l resem-

bles Pcroniccras snhl ricarinat n m D'ORBIGNY (1840, p. 397, pl. 91, figs. 1, 2 ) , 

but its outer whor l has p rors i r ad i a te r ibs, bul late umbi l i ca l and rounded ventro-

lateral tubercles l ike t ha t of P. tchamense. Anyhow it is an example of Pcroni-

ccras came f r om loc. C A S . 29596, a shaly uni t on Qu i n t o Creek, presumably 

Figs. 67, (W. Pcroniccras tehamense (GABB). Whorl-sections. 

67. A body-whorl, UC. 12102, one of GARB'S syntypes. 

68. A septate whorl, UC. 14850, another of GARB'S syntypes. 
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an equ iva len t of the Lower M a r l i f e f o rma t i o n of the Panoche g roup , Merced 

Coun ty , west side o f the San J o a qu i n Val ley. 

S u b f a m i l y Texan i t i nae COLLIGNON, 1948 

Genus Texanites SPATH, 1932 

Type-species.—Ammonites tcxanus ROEMER, 1852. 

Generic diagnosis.—See COLLIGNON, 1918, p. 62. 

Remarks.—I have emended COLLIGNON'S def in i t ion o f Texanites, s epa ra t i ng 

Protexanites MATSUMOTO, 1955 as an ancestra l genus. 

Texanites is world-wide in the S an t o n i a n bu t beg ins to appear in the Upper 

Con i ac i an and persists to the Lower C a m p a n i a n . I n Ca l i f o r n i a I have recognized 

only one species of Texanites represented by a few, imper fec t ly preserved speci-

mens. 

Texanites cf. kaivasakii (KAWADA) 

Pl. 28, fig. 2a, h 

Compare.— 

1929. Mortoniccras kaivasakii KAWADA, Jour. Gcol. Soc. Tokyo, vol.36, p. 4 

(Eng l i sh ) , pl. 14, figs. 2-4. 

Holotype of Texanites kaivasakii.— A s ingle specimen described and i l lus t ra ted 

by KAWADA (1929, p. 4, pl. 14. figs. 2-4), f r o m the M i h o g r oup of the N a i b u c h i 

area, south Sakha l i n . 

Material.—The described Ca l i f o r n i a n examples are a f r a g m e n t a r y whor l , 

U C L A . 28847 (PL. 28, fig. 2a, b ) , and two other poor ly preserved specimens, 

f r o m loc. U C L A . 3373 (Col l . R . W . IMLAY & W . P . POPENOE). 

Descriptive remarks.—The Ca l i f o r n i a n specimens are all f r a g m e n t a r y bu t 

show some charac ter i s t i c features . The whor l is subquadra te , somewha t con-

vergent , and s l igh t ly h i ghe r t han broad in costal section. The ventra l keel is 

cont inuous . The ribs are s imple , equal ly long, near ly s t r a i gh t to s l igh t ly concave, 

broadened towards the venter , and prov ided w i t h approx ima te ly equ id i s t an t 

tubercles in five rows. The bul la te umb i l i ca l tubercle tends to be doub led ; the 

lower lateral is modera te ly s trong, the upper la tera l rounded bu t weak , the 

ventro la tera l s t rongest and clavate, and the ventra l c lavate and moderate ly h i gh . 

The suture , wh i ch is par t ly exposed, is of Texanites type. 

Texanites kaivasakii (KAWADA) was establ ished on a single, p robab ly im-

ma t u r e whor l . There are two more, specimens of t h i s species in the collection 

of the Un ivers i ty of Tokyo f r o m the same M i h o group , south Sakha l i n and 

ano ther f r o m the S an t o n i a n of Hokka i do in the collection of Kyu shu Un ive rs i t y . 

Two of t hem are more t h an 100 m m . in d i ameter . The Ca l i f o r n i a n example 

i l lustrated in th is paper is very s im i l a r to t he i r outer whor ls , on wh i ch the 

doub l i ng of the umbi l i ca l bul lae is also shown. 

Occurrence.—Loc. U C L A . 3373, Oak R u n valley, Membe r I V of the R e d d i n g 

area, Shas ta Coun ty , nor theas t side of the Sac ramen to Val ley. The type local i ty 
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of Texanites kaieasakii, is on the lower course of the San tan , a t r i bu t a ry of the 

Naibuchi . Th is should be w i t h i n the zone MhO (zone of Inoceramus naumanni) 

of the M i ho g r oup (MATSUMOTO, 1942, p. 159, pis. 5, 8 ) . O the r examples came 

also f r om the Uppe r U r a k a w a n (i.e. appi-oximately S an t o n i a n ) of Hokka i do and 

Sakhal in. 

Genus Suhmortoniceras SPATH, 1921 

Type-species.—Suhmortoniceras wood si SPATH, 1921. 

Generic diagnosis.—The whor l is moderate ly involute, i ncreas ing rap id ly in 

height, compressed, and typica l ly t rapezo ida l in section, w i t h convergent flanks. 

The r ibs are mnnerous , b r a n ch i ng or i n te rca l a t i ng a t or above the umbi l i ca l 

marg in , s l ight ly l lexuous or s l ight ly prors i rad ia te , and on the outer whor l much 

weakened. The tubercles are in five rows, among wh ich those on the f lanks are 

weakened and may finally d i sappear on the outer whor ls , wh i le the ventra l (i.e. 

outer ventro la tera l ) and umb i l i ca l ones persist for a longer period. Even the 

ventral tubercles and keel may be smoothed in the latest growth-stage. The 

suture is considerably var iab le , fo l l ow ing the general pa t tern of the Texan i t inae . 

Remarks.—I had an oppo r t un i t y of s t udy i ng the holotype of Suhmortoniceras 

ivoodsi wh i ch D r . A . W . CROMPTON, the Director of the Sou th A f r i c a n Museum , 

kindly let me borrow at S t an f o rd Un ivers i ty . P laster casts of i t are now at 

several i n s t i t u t i ons in the Un i t ed Sta tes and at, Kyushu Un ivers i ty . I was also 

allowed to s tudy the o r i g i na l types and WELLER'S (1907) and also GARDNER'S 

(1916) hypotypes of Ammonites delaivareusis MORTON, 1830 and Ammonites 

vanuxemi MORTON, 1830. Th rough the study of these types and the specimens 

from Ca l i f o rn i a and J a p a n , as well as f r om the survey of l i tera ture , I regard 

SPATH's (1921) proposal of Suhmortoniceras as reasonable despite the imper fec t 

preservation of the holotype of ,S\ ivoodsi. 

The gener ic d i agnos i s g iven by COLLIGNON (1948, p. 64) is in pr inc ip le 

acceptable, bu t the re la t ionsh ips w i t h other genera mus t be discussed. F r o m 

the avai lable evidence I a m inc l ined to search for the o r i g i n of Suhmortoniceras 

in Protexanites MATSUMOTO, 1955. The in termed ia te species, wh ich occur in 

the San ton i an of J a p a n and Sakha l i n , are also related to certa in species of 

Texanites SPATII, 1932. 

Delawarella COLLIGNON, 1948, wh i ch has been establ ished for Ammonites 

delawarensis MORTON, 1830, the type-species, and related species, is more inti-

mately all ied to Suhmortoniceras t h an to Menahites COLLIGNON, 1948. Menabites 

(8.1.), i n c l ud i ng subgenera Menabites (s.s.), Bcrerclla COLLIGNON, 1948, and 

Australiella COLLIGNON, 1948, has a persistent t r i tubercu la te stage, in wh i ch 

the upper lateral tubercles are sh i f ted towards the ventrolatera l shoulder and 

are very p rom inen t , as compared w i t h the small , mul t ip le , ventra l tubercles 

(see COLLIGNON, 19 18, pl. 7 | I |, figs. 8, 9 ) . In Dehuvarclla, as in Suhmortoni-

ceras, the quadr i- and then penta tubercu la te stages begin early in g rowth , 

the lateral and even the ventro la tera l tubercles are weakened on the outer whor l , 
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pressed, bu t shows the o rnamen t s of forma a in the above descr ip t ion . Accord-

ing ly ANDERSON'S la ter n ame randalli could well be ident ica l w i t h h is ear l ier n a m e 

buttense. A n y h o w , both of t hem are inc lude in S. chicocnse (TRASK). 

Associa ted w i t h a large numbe r of spec imens of Snbmortoniceras chicoense 

(TRASK) in the Chico-Pentz area, occur^ spec imens of pecu l iar character . They 

were called Butticcras stiidleyi ANDERSON (1958, p. 272, pl. 51, figs. 3, 4, 4a ) a nd 

Butticcras bnttense ANDERSON (1958, p. 272, pl. 53, figs. 3, 3a, 3b, 4 ) . They are 

sma l l , less t h a n 45 m m . in shell d i ameter , b u t have a l ready lost t he i r t ubercu l a t i on 

and keel on the body whor l of t ha t smal l size ( i n stndleyi), or even ear l ier t h an 

t h a t ( i n bnttense). The outer whor l has, accord ing ly , n a r row ly rounded , smooth-

ish venter . The septate par t , however, has clavate ventra l tubercles and the 

keel. The shell is relat ively evolute and flattened; the umb i l i c us is sha l low and 

f a i r l y wide , but somet imes f a i r l y n a r r o w ; the umb i l i ca l tubercles are smal l , 

d i s t a n t and not n umerous (6 or 7 per w h o r l ) ; the lateral r ibs are w e a k ; the 

su tu re is appren t l y s imple , w i t h shal low and m i n o r inc is ions. 

These pecu l iar examples m i g h t be regarded as an extreme v a r i a n t of 

chicoense (TRASK ). Th is m i g h t be t rue , bu t in our present knowledge, I hes i ta te 

to conclude so, because it deviate too f a r f r om the typ ica l f o rm of S. chicoense 

(TRASK) and no t r ans i t i ona l specimens have been found . A n y h o w they are 

re ferab le to Snbmortoniceras, because many species of Snbmortoniceras, includ-

i n g the type species, S. wood si (SPATH) and S. angnsteumbilicatum COLLIGNON, 

have a d i s t i nc t i ve tendency to weaken i ng of the o r n amen t on the outer whor l . 

Thus the gener ic n ame Butticcras ANDERSON, 1958 fal ls in the synonymy o f 

Submortoniceras SPATH, 1921. 

Occurrence.—Locs. C A S . 27838, L S J U . 2609, 2882; U C . A-4654, A-1420; 

U C L A . 3637, 3641. 3642, 3643, 3644, 3645, 3647; C IT . 1040; SOC . K-179, K-180, 

K-199; T M . 1014 | = r L S J U . 3207 |, T M . 1015 | = L S J U . 3295) , all i n Ch ico Creek, 

upper ha l f o f the Ch ico f o rma t i o n in its type area, a lways associated w i t h 

Baculites chicoensis TRASK. L S J U . 2882, C A S . 1125, C IT . "P3G-33", B u t t e 

C reek ; L S J U . 3293=j-CAS. 11254>TM. 1000, near Pen t z ( Pence ) , equ iva len t of 

the upper p a r t of the type Ch ico f o rma t i o n ( associated w i t h Baculites chicoensis). 

The species occurs abundan t l y in the type Ch ico area o f east side Sac r amen to 

Va l ley , b u t is very ra re in other areas. The only local i ty wh i ch I have conf i rmed 

outs ide the Ch ico area is loc. L S J U . 3356, R e d m o n t Cu t , a long the Wes t e r n 

Pacif ic Ra i l r oad , east o f A l t amon t , A l ameda Coun ty , B a y area. He re the speci-

mens are embedded in the shale in crushed cond i t ion and associated w i t h 

Baculites chicoensis TRASK. 

S u b f a m i l y Len t i ce ra t i nae HYATT, 1900 

Genus Pseiidoschloenbachia SPATH, 1921 

Type-species.—Pseiidoschloenbachia nmbulazi ( BAILY ). 

Generic diagnosis.—See WRIGHT in MOORE | Ed i t o r ] , 1957, p. L436. 

Remarks.—The systemat ic pos i t ion of Pseiidoschloenbachia is sti l l question-
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able. As th is is not the place to discuss it, 1 fol low WRIGHT'S t emporary scheme. 

Psendoschloenbachia sp. alf . P. hoiilei (BASSE) 

Pl. 35, fig. 3a, b ; Pl. 3(5, fig. 2a, b ; Text-fig. 09 

Compare.— 

1931. Schloenbachin (Mnniericcras) bonlei BASSE, Mongr. I'alcont. Crct. Prov. 

Maintirano, Madagascar, p. 42, pl. 5, fig. 4; pl. 13, fig. 6a, b. 

1932. Schloenbachin (M in i ier iccras) bonlci, COI,I,IGNON, Ann. I'alcont. vol.21, 

p. 31, pl. 4, fig. 2, 2a, text-fig. 18. 

Material—-Only five specimens are before me, UC . 31503 (P l . 36, fig. 2a, 

b ; Text-fig. 69) and ano ther f r o m loc. SOC. K-229 (Coll . M . V . K IRK ) , two f r om 

loc. SOC . K-230A (Col l . M . V . K I R K ) , and U C L A . 28845 (P l . 35, fig. 3a, B) f r o m 

loc. U C L A . 3700 (Col l . W . P. POPENOE), all be ing more or less imperfect ly 

preserved. 
Measurements.— 

Specimen Diameter Height Breadth (B/H) Umbilicus (",.) 

UC. 31503 72.5 40.0 c. 21 (0.52) 11.3 (16) 

One fron K-230A 72.0 36.0 12.4 (17) 

UCLA. 28815 c. 95 (estim.) 49 (est.) I 14.0 (14) 

COLLIGNON (1932) 119 65 32 (0.49) 21 (18) 

P. bra n J)a n i Usi 1ER (1952) 75 37.5 18.r i (0.50) 9.7 (13) 

\ / 
\ / 
\ / 

V 20mm. 

Fig. 69. Pseudonrhloewbachia sp. aff. P. bonlei (BASSE). 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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Description. - T h e best preserved specimen (P I . .3(5, fig. la , b ) has a d i ame te r 

of abonl HO mm. , in wh ich the body whor l of about a ha l f vo lut ion is preserved. 

F r om the posi t ion of the last su ture on another , ha l f preserved, specimen (P I . 

3."i, fig. l a , b i , its m a x i m u m d i ame te r is es t imated at about 9 5 m m . 

The shell is involute and fa i r ly na r row ly umbi l i ca te . The whor l is much 

compressed, be ing nearly twice as broad as h i gh in the relat ively well preserved 

specimen. O ther , probably secondari ly de formed , specimens have apparen t l y 

more compressed whor ls . The Hanks are only s l ight ly convex and g radua l l y 

convergent ; the umbi l i ca l shoulder is s ubangu l a r and the wal l is low bu t steep, 

be ing s l ight ly concave; the venter is f a s t i ga te and has a h i gh keel. 

Sma l l but d i s t i nc t tubercles are developed at the umbi l i ca l shoulder . The i r 

n u m b e r per whor l is inconstant , for instance, 9 in a ha l f whor l o f an adu l t 

example, but 11 in a fu l l whor l of the septate pa r t of ano ther specimen. F r o m 

these umb i l i ca l tubercles sp r i ng usual ly two, bu t somet imes one, low, b l un t 

r ibs. On the septate whor l the r ibs are fa lcoid or even falcate, w i th a s l ight 

node-like elevat ion at the bend of the mid-flank and ano ther b lun t ventro la tera l 

tubercle at the i r ends The ribs are separated by w ider interspaces. On the 

body whor l the r ibs are much weakened, only d iscern ib le as f a i t , broad un-

du l a t i ons on a por t ion of the flank. They are usual ly s ingle and p ro rs i r ad i a t e 

and show gent le flexuosity on the upper par t , be ing thus less falcoid t h a n on 

the septate whor l . The ventro latera l tubercles become extremely f a i n t and 

finally d isappear on the adul t body whor l . In add i t i on to the m a j o r undu la t i ons , 

fine but ra ther i r regu l a r r iblets are somet imes developed and also very fine 

l i rae can be d iscern ib le in paral lel to the m a j o r undu la t ions . 

The su ture is s im i l a r to that of Pseiidoschloenbaehia umbulazi (BAILEY) 

(see SPATH, 1921 p. 2 11. text-fig. I! I in general pa t tern , bu t the elements are 

relat ively narrow. 

Remarks .- In shell-form, o rnamen t , and su tu re the Ca l i f o r n i a n specimens 

here dealt w i t h are undoubted lv referab le to the genus Pseiidoschloenbaehia. 

They may represent a new species, but the ma te r i a l is not enough to erect it. 

The closest ally a m o n g the h i t he r to described species is Psudoschloenbachia 

boulei (BASSE) (1931) , p. 42, pl. 5. fig. 4 ; pl. 13, fig. f>a, b ) (COLLIGNON, 1932, 

p. 31, pl. 4, fig. 2, 2a, text-fig. 18) f r o m the Lower C a m p a n i a n of Madagasca r . 

That Madagasca r species has more regu lar , numerous r iblets on the body 

whor l and broader saddles than the Ca l i f o r n i a n f o rm . I do not know, however, 

the real range of va r i a t i on of P. boulei (BASSE). 

Pseudoschloenbach ia brannaui USHER (1952, p. 92, pl. 34, figs. 3, 4 ; pl. 31, 

fig. 25 ) , f rom the Has l am fo rma t i on of the N a n a i m o g roup in Vancouver 

Is land , may be ano ther all ied species. I t has on the outer whor l n umerous 

fine ribs wh ich are more s t rong ly falcoid t han in P. boulei (BASSE) . The 

o r n amen t of its inner whor l is not known . Also its su tu re differs cons iderably 

f r o m that of the Ca l i f o r n i a n and Madagasca r species in t h a t the first la tera l 

lobe is extremely broad and deep as compared w i th other lobes. 

Occurrence.—Locs. SOC . K-229, K-230A. and U C L A . 3790, all in a l im i ted 
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portion, Hooten Gulch and its ne ighborhood , upper part of the Member V of 

POPENOE in the Redd i ng area. Th is may be either Upper San ton i an or Lowest 

Campan ian . 

The occurrence of P. brannaui USHER in Vancouver Is land is also in f requent . 

In J apan there is no well conf irmed example of Pseiidoschloenbaehia, bu t the 

rare species wh ich was described as "Psendobarroisieeras naf/aoi SHIMIZU" 

(1932, p. 3, pl. 1. figs. 1. 2, 4, 5, (5, 7, 8) is, in my op in ion , possibly the young 

whorl of a species of Pseudoschloenbachia, which is close to, i f not ident ical 

with, P. besairiei COLLIGNON (1932, p. 34, pl. 1. fig. 5, 5a, 5b ) . The locality 

of the Japanese specimens, lower course of the Wakkawen , a t r i b u t a ry of the 

Abeshinai , should be assigned to Upper San ton i an or Lower Campan i a n , instead 

of Con iac ian (see MATSUMOTO, 1942, maps of pis. 10, 12) . 

Fam i l y P lacent icerat idae HYATT, 1900 

Metaplacenliceras Sl'ATH, 192G is represented by a large numbe r of speci-

mens in Ca l i f o rn i a . Th is is a s t rong contrast to the a bundan t occurrence of 

Placentieera.S MEEK , 1870 in the Wes te rn I n te r io r province. 

Four species of Metaplacenticeras have been establ ished: M. pacificum 

(SMITH) (1900, I). 207, pis. 20-28; ANDERSON, 1902, p. 79. pl. 8, figs. If»2-1G4; 

pl. 9, fig. 180; 1958, i>. 254, pl. 37, figs. 1, 2, 3, 4, 4a ) , M. califoruienm (ANDER-

SON) (1902. p. 78. pl. 8, figs. 173-177; 1958, p. 254, pl. 3G, fig. 1 ) , M. sanctae-

monicae (WARING.) (1917, p. 70, pl. 9, figs. 20, 21; ANDERSON, 1958, p. 255) , 

and M. (?) bowersi. ANDERSON (1958, p. 255, pl. 70, figs. 3, 4, 4a) I -= Acanthoceras 

compression ANDERSON (1902, p. 107. pl. 9, fig. 187) |. 

On looking at numerous specimens I am incl ined to a dm i t a great var ia t ion 

of the species of Metaplacenticeras. There seems to be, for instance, g rada t i on 

from the finely r ibbed, much compressed fo rm to the coarsely ornamented , less 

compressed one. The s i tua t ion seems to be s im i l a r to t ha t observed in Sub-

inortoniceras ehicoense (TRASK ) . The re lat ionships between M. pacificum, M. 

calif ornienm and M. sanctaemonicae should be carefu l ly studied. Un fo r t una t e l y 

I had not enough t ime for do ing detai led measurements . As the or ig ina l types 

of Placenticeras pacificum SMITH , 1900 and Placenticeras californicum ANDER-

SON, 1902 were lost, a necessary procedure should be taken for des igna t i ng and 

va l idat ing the neotype. In the present paper I have to om i t a revised descr ipt ion. 

I n connect ion w i th the great var i ab i l i t y of M eta placenticeras the relation-

ship of Metaplacenl iceras subtilistriatum (JIMBO I (1891, p. 171 |25|, pl. 17 

|1|, fig. 1) (MATSUMOTO, 1953, p 110. pl. 13, figs. 1-4, text-figs. 1-9), f rom 

Japan, w i t h the Amer i c an species should be restudied. So f a r as the avai lable 

material is concerned, the Japanese species resembles M. pacificum in the 

immature stage, bu t has considerably broad, falcate r ibs on the adu l t whor l . 

The ventrolateral clavi are much weakened and finally smoothed on the body 

whorl of M. subtilistriatum. There may be, however, a var ia t ion in the 

Japanese species, so a carefu l compar ison based on f u r t he r col lecting is needed 
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(J ON 11 s Zclandites MARSHALL, 1926 

Type-species.—Zclauditcs kaiparaensis MARSHALL, 192(5, hv o r i g i n a l de-

s igna t i on . 

Synonym.— I a runa it cs SLIIMIZU, 1926; H ypogaudryciras S l i iMIZU, 1934; 

.1 nazclandif es MATSUMOTO, 1938 (all sub jec t ive synonyms ; see WRIGHT and 

M A T S U M O T O , 1 9 5 4 . p . L J > . 

Generic diagnosis.— See WRIGHT, 1957 {in MOORE | Ed i t o r |, 1957) , p. L 200 ; 

MATSUMOTO, 1938b, p. 139. 

Remarks,--Despite the wide d i s t r i bu t i on of the genus in the Indo-Paeific-

Med i t e r r anean region, representat ives of Zclandites in the Cretaceous of the Wes t 

('oast; o f N o r t h Amer i c a were not recorded in the prev ious l i te ra ture . As i de 

f r o m a poorly preserved Zclandites cf. inflation MATSUMOTO f r om loc. S O C . K-206, 

R o a r i n g R iver , Ono area. Shas ta Coun ty (( 'oi l . M . V. K IRK ) , I have recognized 

only a s ing le specimen in Mrs . SAUL'S collection f r o m Ch ico Creek. 

Zclandites sp. 

Text-fig. 71 

Material.--A single, imperfect ly preserved specimen, f r o m loc. U C L A . 3648 

(Col l . L . E . & R . 15. SAUL i. 

Descriptive remarks,- - The shell is smal l , be ing 22.3 m m . in d i ameter . The 

whor l is compressed and egg-shaped in cross section, w i t h the m a x i m u m bread th 

somewha t below the midd le of the flank. The propor t ion of b read th and he i gh t 

is s im i l a r to that of Zclandihs kaicanni (.JIMHO) (1894, p. 28, pi. 1, fig. 7 ; YABE, 

1903, p. 41 ; MATSUMOTO, 1938b, p. 143, pl. 14, figs. 3, 4a, b>, w i t h B / h - 0 . 7 7 

| breadth-: 7.2, height---9.3 m m . |, but the whor l section of t h a t J apanese S an t o n i a n 

species is el l ipt ical w i t h the m a x i m u m bread th a t the m idd le of the flank. I n 

th is respect the Ca l i f o r n i a n specimen is closer to Zclandites kai para-en sis 

MARSHALL (1926. p. 117. pl. 1!), fig. 9. 9a ; pl. 31, figs. 1, 2 ; MATSUMOTO, 1938b, 

p. 147, text-fig. 2 ) , f rom the C a m p a n i a n of N e w Zea land , wh ich has the con-

vergent whor l section. Z. kaiparaensis has, however, a w ide r umb i l i cus t h an the 

present f o rm . In th is specimen the umb i l i cus is about 24 per cent of the shell 

d i ame te r | umb.r 5.3, d i am . 22.I! m m . |. The sur face is near ly smooth , bu t fo r 

a weak, p ro rs i r ad i a te constr ic t ion . 

Fig. 71. Zclandites sp. Whorl-section of a specimen from loc. UCLA. 3648, 

Chico Creek, Butte County. 
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To sum up the specimen under considerat ion is all ied to, but not qu i te 

identical w i t h , Z. kaiparaensis and Z. kawanoi. For accurate de te rm ina t i on more 

specimens of better preservat ion are needed. 

Occurrence, -hoc. U C L A . 3648, in the highest foss i l i ferous bed of the Chico 

format ion exposed a long Ch ico Creek, P.utte County , east side of the Sacramen to 

Valley. Th is is the first record of the occurrence of Zelanditcs in Ca l i f o rn i a . 

S u b f a m i l y Te t ragon i t i nae HYATT, 1900 

Genus Telragonites KossMAT, 1895 

Type-species.—-Ammonites timothearins I'ICTET, 1847 

Synonym.—Epit/oniccras SPATH, 1925 (see HOWARTH, 1958. p. 9 ; MATSUMOTO, 

1959a, p. 78 ) . 

Generic diagnosis.—The shell is r a ther evolute to moderate ly involute. The 

whorl section is typical ly squar ish , subquadra te or trapezoidal , bu t may be rounded 

on the venter. The sur face is near ly smooth and usual ly constr icted. The 

growth-lines and the constr ic t ions are prors i rad ia te on the flank, crossing the 

venter near ly vert ica l ly to the s iphona l l ine or w i t h a shal low backward sinus. 

The su ture is of l.vtoceratid type, b u t has trif id saddles on both sides of the 

lateral lobe. 

Remarks.—In the Upper Cretaceous of Ca l i f o rn i a there are at least two 

species of Tctragonites (s .s . ) , wh i ch are described below. The Cenoman i an (plus 

Upper A lb i an i species wh ich I have recorded f r om J a p an and Alaska under the 

head ing "Tctragonites sp. now ( ? ) " (MATSUMOTO, 1942C, p. 671; 1959a, p. 77, 

pi. 22, figs, la-c, 2a-c; text-fig. 15) is expected to occur in Ca l i f o rn i a , but I have 

seen only a few specimens f rom the A l b i a n par t . 

Saghalinites WRIGHT and MATSUMOTO, 1954 is best at tached to Tctragonites 

as a subgenus . Typica l examples have not yet been found in Ca l i f o rn i a , a l t hough 

the specimen wh ich was described as Lytoceras (Tctragonites) henlcyense ANDER-

SON (1958, p. 185. pl. 12, fig. 5. 5a ; pl. 41, fig. 7) is apparent ly t rans i t i ona l to 

this subgenus . 

Tctragonites glabrus ( J iMRO) 

PI. 30, figs. 2, 3a, b; Text-figs. 72, 73 

1894. Lytoccras glabrum JIMBO, Pal. Abli.. Bd. 6 (N. F. 2) , p. 180 [34], pl. 22 

[6], fig. 2, 2a. 

1902. Lytoceras (Tctragonites) jacksonensc ANDERSON, Proc. Calif. Acad. Sci., 

3rd ser., vol .2, p. 82, pl. 5, figs. 124, 125. 

1903. Tctragonites glabrus, YABE, Jour. Coll. Sci., Imp. Univ. Tokyo, vol. 18, 

art. 2, p. 43, pl. 7, figs. 2, 5. 

1903. Tctragonites sphacvonotus, YABE (non JIMBO), Jour. Coll. Sci., Imp. Univ. 

Tokyo, vol. 18, art. 2, p. 45, pl. 7, fig. l a , b. 

1942. Epigoniccras glabrum, MATSUMOTO, Proc. fmp. Acad. Japan, vol.18, 

p. 672. 

1958. Lytoceras (Tctragonites) jacksonensc, ANDERSON, Geol. Soc. Amer., 

Memoir 71, p. 186, pl. 10, fig. 2, 2a. 
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Holotype. JIMHO'S o r ig ina l specimen (1891, pl. 22 |f>|, fig. 2, 2 a ) , the body 

whor l of wh ich is de formed . Cat . No. GT. M i l . 

Material.—A considerable number of specimens f r om Ca l i f o r n i a and Oregon 

are referable to th is species. Examp les a re : 

CAS . No. <14, the holotype of Lytoeeras (Tetragonites) jaeksonense ANDERSON 

(1902, pl. 5. figs. 124. 125 I | ANDERSON. 1958, pl. 10. fig. 2, 2a | (Text-fig. 

7.*? in th is paper i, f rom loc. CAS . 445 

U C L A . No. 28823, f rom loc. C IT . 1533 (Coll . W . P . POPENOE & Car l AHLROTH) 

A f r a g m e n t a r y outer whor l (Text-fig. 72 ) , f r o m loc. C IT . 1598 (Coll . W . P . 

POPENOE & G. P. ZEBAI, ) 

A moderate ly large specimen. C IT . No. 3725 | U C L A . 28859 | (PL. 39, figs. 

2. 3a, b ) , the body whor l of wh ich is crushed, f r o m loc. C IT . 1346, w i t h 

a label of T. jaeksonense ANDERSON (Coll . W . P . POPENOE and J a n e HOEL) 

A specimen f r om loc. UC. A-4866 

There are other less perfect ly preserved comparab le specimens f r om Iocs. 

C I T . 1533, SOC . K-41, U C L A . 3371. UC . B-2040, and UC. A-7305. 

Measurements.— 

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

Holotype (at the last suture) 51.1 24.2 26.5 (1.00) 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 [UCLA. 28850) 45.0 22.0 22.0 (1.00) 10.0 (22) 

Diagnosis. The ful l-grown shell is of modera te size. The whor l g rows 

rap id ly , w i t h a considerable over lapp ing . I t is s l ight ly broader t han h i g h or 

somet imes as broad as h igh , be ing broadest in the lower par t , and sub te t ragona l 

in cross section, w i t h s ubangu l a r umb i l i ca l shoulders, gent ly convex and somewha t 

convergent flanks, and a rounded venter. The umb i l i cus is deep and f a i r l y na r row , 

22-27 percent of the d i ameter , and sur rounded by the a lmost vert ica l ly wal l . 

The shell is t h i n , nearly smooth , w i t h only l i rae and some constr ic t ions . The 

Fig. 72. Tetragonites glabrus (JIMBO). Cross section of a fragmentary whorl, 

from loc. CIT. 1508, Member II of the Redding area, Shasta County. 
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lirae are somewha t p ro rs i r ad i a t e on the flank and show a shal low, backward s inus 

on the venter. The constr ic t ions vary in s t rength and frequency. 

The su ture is s im i l a r to t h a t of Tetragonites epigonus KOSSMAT (1895, pl. 

17 [3], fig. 4c ) . 

Remarks.—The species occurs abundan t l y in the Upper Cretaceous (Tu ron i an 

to San ton ian , probab ly also lower por t ion of C a m p a n i a n ) of Hokka i do and South 

Sakhal in . The body whor l is, however, of ten secondari ly deformed, as in the 

case of J IM no's o r i g i na l specimens. Therefore T. glabrus has not been so cor-

rectly understood as it o ugh t to be. 

S t u d y i n g the specimens of Ca l i f o rn i a and Oregon , as listed above, I am 

convinced of the specific ident i ty between the f o rms of the east and west side 

of the nor thern Pacif ic reg ion . The holotype of Lytoeeras (Tetragonites) 

jaeksonense ANDERSON (1902, pl. 5, figs. 124, 125) was i l lustrated as i f its whor l 

was el l ipt ical in cross section. Th i s came aga in f r om the de formed state. The 

undeformed, septate pa r t of the whor l has subangu l a r umb i l i ca l shoulder and 

high, nearly vert ical umb i l i ca l wal l , as in the Japanese examples. The constric-

tions are very i n f requen t and ind i s t i nc t on ANDERSON'S specimen, as in many 

examples f r om Hokka i do and Sakha l i n . In add i t ion to the holotype of L. (T.) 

jaeksonense, several o ther specimens f r om Ca l i f o rn i a show the characters qu i te 

identical w i t h the d iagnos is of T. glabrus. Therefore Lytoeeras (Tetragonites) 

jaeksonense ANIIKRSON, 1902 fa l ls in the synonymy of Lytoeeras glabrus JIMBO, 

1894. 

I have described Kpigonieeras glabrum var. problematiea MATSUMOTO (1942c, 

p. 672, text-fig. 1a, b ) . As th is represents an i n te rmed ia te posi t ion between 

Tetragonites glabrus (s.s.) and T. popetensis YABE, the subspecific r a nk i ng may 

be just i f ied. The subspecies should be called Tetragonites glabrus problematieus 

and I here des igna te as lectotype the specimen i l lustrated in my previous paper 

(MATSUMOTO, 1942C, text-fig. l a , b ) , GT. "C r . 503", f r om the M i h o group , Na i buch i 

Valley, Sou th Sakha l i n . N o example of th is subspecies has yet been recognized 

Fig. 73. Tetragonites glabrus (JiMiio). Diagrammatic crops section of an 

example from Oregon, CAS. 44 [ holotype of Lytoeeras (Tetragonites) 

jaeksonense ANDERSON J. 
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f r om Ca l i f o rn i a and Oregon . The occurrence of this subspecies in the basal 

p a r t o f the C a m p a n i a n of Madagasca r (COLLIGNON. 1956, p. 89, pl. 11, fig. 5, 5a, 

5b i is very in teres t ing . In connect ion w i t h th is w ide d i s t r i bu t i on it cannot be 

overlooked t ha t Tctragonites heautalyeusis COLLIGNON (1956, p. 83, pl. 10, fig. 1, 

l a , l b ) f r om the Con iac ian of Madagasca r is a lmost i nd i s t i ngu i shab l e f r om 

i m m a t u r e '/'. glahrus and that T. ember fieri COLLIGNON (1956, p. 84, pl. 10, figs. 

2, 2a. 2b. 3, 3a. 3b t is also very closely all ied to T. glahrus. 

Occurrence.—Locs. C A S . 445. "For ty-n ine m i n e " , O r e g o n ; C IT . 1346, Mem-

ber I I I of the R e d d i n g a rea : ( IT 1533 and C IT . 1598, M e m b e r I I of the same 

area, Ca l i f o rn i a . Compa rab l e specimens are f r om loc. C IT . 1533, SOC . K-41, and 

U C L A . 3371, Membe r I I of the Redd i ng a rea ; UC . B-2040, Romaniceras local i ty, 

Venado cong lomera t ic sandstone at the d am of P u t a h ( 'reek, So lano-Napa Coun ty 

b o u n d a r y ; and UC . A-4866, Venado sandstone equ iva len t near F ru to , G lenn 

Coun ty . All of these are referab le to the Tu ron i a n . There is ano ther locality, 

UC. A-7305, in Venado sandstone, nor th of Cache Creek, Yo lo Coun ty , where 

Tetragonites sp. was found . 

Tctragonites popetensis YABK 

Text-fig. 7-1 

Tctragonites popetcnsis YABE, Jour. Coll. Sci., Imp. Unit'. Tokyo, vol. 18, 

art. 2. p. 18, pl. 7, figs, la, b. 6. 

Epigoniceras popctcnsc, MATSUMOTO, I'roc. Imp. Acad. Japan, vol. 18, 

p. 672. 

Lytoceras [Tctragonites) kernense ANDERSON, Geol. Soc. Amer., Memoir 

71, p. 187, pl. 32, fig. 4; pl. 73, fig. 6. 

Lytoccras (Tctragonites) epigonum, ANDERSON (non KOSSMAT), Geol. 

Soc. Amer., Memoi>- 71. p. 187, pl. 65, figs. 4, 5; pl. 67, fig. 3, 3a. 

Lytoceras (Tctraoonitcs) hcnleycnse ANDERSON, Geol. Soc. Amer., Memoir 

71, p. 185, pl. 12, fig. 5, 5a; pl. 41, fig. 7. 

Holotype.—GT. 1-207. one of the f igured specimens of YARE (1903, pl. 7, 

fig. la, b ) , f r om Sh i sanush ibe , Hokka ido , by o r i g i na l des igna t ion . 

Material.—The fo l l ow ing Ca l i f o r n i a n examples are referred to th is species: 

(1 ) Spec imens f r o m loc. OAS . 1552, i n c l ud i ng the holotype and pa ra type 

of Lytoceras (Tctragonites) kernense ANDERSON (1958, p. 187, pl. 32, 

fig. 4 ; pl. 73, fig. 6 i (Coll . G. D. HANNA and J . H . SHOW) 

(2 ) M a n y specimens f rom loc. C A S . 2362, i nc l ud i ng the hypotypes of 

Lytooras (Tctragonites) epigonum of ANDERSON (non KOSSMAT) 

(1958, p. 187, pl. 65. figs. 4. 5) (Coll . C. C. CHURCH) (Text-fig. 74 

in th is pape r ) 

(3 ) Spec imens f r om loc. C A S . 2361 (Coll . C. C. CHURCH) 

(4 ) A specimen f r om loc. C A S . 29102, hypotype of Lytoceras (Tctragonites) 

epigonum o f ANDERSON I 1958, pl. 67, fig. 3, 3a ) (Col l . A l l an BENNISON) 

(5 ) Spec imens f r om Iocs. L S J U . 3345 | - T M . 5071 and L S J U . 3343c 

I - T M . 509c| (Coll . M . B. PAYNE & T. MATSUMOTO) 

1003. 

1042. 

1058. 

1958. 

? 1958. 
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Measurements. 

Specimen Diameter Height Hrearlth (B II) Umbilicus ("^) 

GT. I 207 (after Yaiu;) 34.0 14.5 15.0 (1.03) in.5 (31) 

ANDERSON, 1958, pl. 65, f. I 33.o 11.3 14.8 (1.03) lo.o (30) 

ANDERSON, 1958, pl. 65, f. 5 33.2 13.8 14.6 (1.05) 9.1 (27) 

ANDERSON, 1958, pl. 12, f. 5 .13.3 16.1 17.2 (1.06) 15.7 (36) 

Diagnosis.—The shell is relat ively small . The whorls g row ra ther slowly, 

with involut ion of about The umbi l i cus is of moderate w id th , be ing about 

30 (±3) per cent of the shell d iameter . The whor l is paral lel sided, w i th gent ly 

convex and somewhat flattened flanks, a gently rounded venter, an abrup t ly bent 

umbilical shoulder, and a vert ical umbi l ica l wall. It is thus, subquadra te in 

cross section, the height be ing not much different f rom breadth , except in the 

very early growth-stage. 

The sur face is nearly smooth , w i t h very fine growth-l ines, and fa i r ly 

frequently constr icted. The growth-l ines and the constr ict ions are remarkab ly 

prorsiradiate on the Hank, cross ing the venter wi th a slight, backward s inus and 

with decreased in tens i ty . 

The su tu re is s im i l a r to that of Tctragonites cpigonus KOSSMAT (1895, p. 

135 [39 I. pl. 17 | 3 |. fig- 4c ). 

Remarks- Th is species resembles Tetragonilcs cpigonus KOSSMAT (1895, 

p. 135 1391, pl. 17 131. figs. 4a-c, 5a, b ) , but is d i s t i ngu ished by its parallel , 

not convergent, flanks (cf . Text-tig. 74 w i t h Text-fig. 75 i, smal ler invo lut ion , and 

generally wider umbi l i cus . 

As I have ment ioned (MATSUMOTO, 1912c, p. 672-3), there are a few inter-

mediate f o rms in J a p a n . 

A l though ANDERSON (1958. p. 187, pl. 65, figs. 1, 5 ; pl. 67, fig. 3, 3a) referred 

certain Ca l i f o r n i an specimens to T. epigonus, they are better assigned to T. 

popetensis. S im i l a r l y Lytoceras (Tctragonites) kernense ANDERSON (1958, p. 

167, pl. 32, fig. 4 : pl. 73, fig. (!) cannot be separated f rom T. popetensis. ANDER-

SON'S holotype ;s given in his measurements as h igher than broad, but the 

specimen itself is secondar i ly de formed . O therwise it is i nd i s t i ngu i shab le f r om 

T. popetensis. I t should, therefore , be called Tet ragonites cf. popetensis YABE. 

The holotype of Lytoceras (Tctragonites> hcnleycnse ANDERSON (1958, 

p. 185, pl. 12, fig. 5, 5a ; pl. 41, fig. 7) is very close to T. popetensis. The only 

difference is its w ider umbi l i cus . F r o m ANDERSON'S measurements the umbi l i cus 

is 41 percent of the shell d i ameter , bu t in my measurements it is 36 percent. 

Fig. 74. Tetrayonitcs popetensis YARE. Whorl-section of a Californian example 

[ T. epiyouum, ANDERSON 1958, pl. 65, fig. 1 (non KOSSMAT)|, from loc. 

CAS. 2362, Los Gatos Creek, northwest of Coalinga, Fresno County. 
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Fig. 75. Tetragonites epigonus KOSSMAT. Whorl-section, shown for comparison 

with that of T. popetensis YABK (Fig. 74). Adapted from KOSSMAT, 1895. 

There fore the dif ference f r om the no rma l examples of T. popetensis is by no 

means gi 'eat. Th i s specimen m a y be a mere va r i a n t , or a subspecies of T. 

popetensis t h a t would represent a t r ans i t i ona l s tate to Tetragonites (Saghali-

nites). To de te rm ine wh ich is the case more spec imens f r o m the type local i ty, 

C A S . 444, a re needed. ANDERSON'S a s s i gnmen t to the Con i ac i an is not tenable , 

because the associated species, Metaplacenticeras pacificum (SMITH ) and Desmo-

phyllites diphylloides (FORHES), i nd ica te the Uppe r Senon ian , p robab ly Uppe r 

C a m p a n i a n . 

Occurrence.—The species does not seem uncommon in Ca l i f o rn i a . Loc. C A S . 

1552, no r th end of Sha le Hi l ls , Ke rn Coun ty , southwest side of the San J o a q u i n 

Val ley, where DesmophyllUes diphylloides and Baculites rex are associated. Loc. 

C A S . 2362, "Pachydiscus s i l t " or Ragged Val ley shale of Los Gatos Creek, north-

west of Coa l i nga , west side of the San J o a q u i n Va l l ey ; also loc. C A S . 2361, 

p resumab ly the same f o rma t i o n in J o a q u i n Rock Quadrang le , west side of the 

above two localit ies, there are Damesites hetonaiensis fresnoensis, Gaudryceras 

(Vertehrites) kayei (FORHES), Pachydiscus cf. egertoni, and Baculites lomaensis. 

Locs. L S J U . 3343c and L S J U . 3345, Los Gatos Creek, not f a r f r o m loc. C A S . 

2362. Loc. C A S . 20102, "Ga r z a s l imes tone" in Vo l ta Quadrang le , Merced Coun ty , 

west side of the San J o a qu i n Val ley. 

I n Hokka i do and Sakha l i n the species is common in the Upper Senon i an 

( C a m p a n i a n and Maes t r i ch t i an ) [ - H e t o n a i a n plus Uppe rmos t U r a k a w a n ] . 

Genus Pseudophyllites KOSSMAT, 1895 

Type-species.—Ammonites indra FORBES, 1846. 

Generic diagnosis.—See WRIC.HT, 1957 (in MOORE | E d i t o r |, 1957) , p. L203. 

Remarks.—This genus is widespread in the Indo-Pacif ic reg ion . I n Cali-

f o rn i a , so f a r as I know, it is represented by a few imper fec t ly 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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1805. Ammonites indra, STOMCZKA, Mem. Gad. Surr. India. Pal. Indica, sei'. 3, 

vol. 1, p. 112, pl. 18. fig. 2a, b. 

1879. Ammonites indra, WHITEAVES, Gcol. Surr. Canada, Mcsozaic Fossils, 

vol. I, pt. 2, p. 105, pl. 13, fig. 2, 2a. 

1895. Pseudophyllites indra, KOSSMAT, Beitr. Pal. Gcol. Ocsterr.-Ung. Or., 

vol.9, p. 137 [41], pl. 16 [2], figs. 6-9; pl. 17 [3]. figs. 6, 7; pi. 18 

f4J , fig. 3. 

1904. Lytoeeras indra, ROIILE, LEMOINE, and THEVENIN, Ann. Paleont., vol.1, 

p. 2, pl. 1, fig. 1,1a, 1h. 

1906. Pseudophyllites cf. indra, Woons, Ann. South Afr. Museum, vol. 4, p. 334, 

pl. 41, fig. 6a, b. 

1909. Pseudophyllites indra, KIIJJAN and REBOUL, IViss. Erg. Schivcd. Siidpolar 

Exp., 1901-1903, vol.3, no. 6, p. 14, fig. 3. 

1938. PseudophyUitcs indra, COLLIGNON, Ann. Geol. 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. Pseudophyllites indra, COLLIONON, Ann. Geol. Serv. Mines, Madagascar, 

vol. 23, p. 90. 

Material.— Imper fec t ly preserved specimens, f r om loc. UC . A-6598 (Coll . S. 

G. CLARK) and loc. U C L A . 2115 (Col l . L. E . SAUL) , in Ca l i f o rn i a . 

Descriptive remarks.—As understood f rom the descr ipt ions of previous 

authors (see. above l ist o f s y n o n y m y ) , Pseudophyllites indra shows some var i a t i on 

in the propor t ion between whor l-breadth and he igh t and in the roundness of the 

venter. The specimen f r om loc. UC . A-6598 resembles one of the specimens f r o m 

the N a n a i m o group of Br i t i sh Co l umb i a (Usi lER, 1952, pl. 3, figs. 11-13 ). Ano the r 

specimen, f r om loc. U C L A . 2415, can be compared w i t h the example f r om the 

Ca ta r ina f o rma t i on . The last ment ioned , No. 4217 ( C A S . ) , was once erroneously 

regarded as an example (not the holotype) of Pachydiscus catarinae ANDERSON 

and HANNA ( 1935. p. 19, pl. 3, figs. 2, 3 ) . Th is is close to the typical examples 

of Pseudophyllites indra (FORBES) f r om I nd i a but has more evenly rounded 

venter. In th is respect it approaches Pseudophyllites peregrinus SPATH (1953, 

p. 7, pl. 1, figs. 6-9) f r o m G r a h a m Land and f rom Madagascar (COLLIGNON, 1956, 

p. 92, text-fig. 12) . but its whor l is not so broad as in the typical examples of 

P. peregrinus. The Ca l i f o r n i a n ma te r i a l at my disposal is un fo r tuna te ly too poor 

for f u r t he r discussion. 

Occurrence.— Loc. UC . A-6598, west of Kelly Creek, Covelo Quadrang le , 

Mendocino Coun ty . Loc. U C L A . 2415, in an isolated outcrop of the Cretaceous 

strata in El Toro Quadrang le , w i th Anapachydiscus cf. arrialoorensis, Metapla-

centiceras cf. pacificum, and Baculites cf. rex. 

Accord ing to COLLIGNON (1956, p. 91) Pseudophyllites indra ranges f rom 

the boundary of San ton i an-Campan i an , all t h rough the Campan i a n , to the Lower 

Maestr ich t ian : 

Fam i l y Tu r r i l i t i d ae MEEK , 1876 

Species be long ing to the Tu r r i l i t i d ae occur sparsely in Ca l i f o rn i a and Oregon. 
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J apanese species, Neocrioceras ( ? i sauushibense WRIGHT and MATSUMOTO (1954, 

p. 121, pl. 7, fig. 5a, b ; text-fig. 22 ) , wh i ch is apparen t l y t r ans i t i ona l between 

Neocrioceras and Pseudoxybeloceras. "Oxybeloco as" petrolensc ANDERSON 

(1958, p. 203, pl. 56, fig. 1) may be ano ther example of Pseudoxybeloceras wh i ch 

has a few m a j o r r ibs only on the curved por t ion , bu t o therwise is close to P. 

quadrinodosum. M r . C. W . WRIGHT (a letter of Sept . 10, 1958) has shown me 

a pho tog raph of ano ther i n te res t ing specimens f r om the Tu r on i a n of E n g l a n d 

wh ich is also t r ans i t i ona l between Neocrioceras and Pseudoxybeloceras. 

F r o m the above observat ions Pseudoxybeloceras is better a t tached to Nosto-

cera t idae t h a n to I . ) ip lomoce vat idae. Oxybeloeeras HYATT, 1900, w i t h o u t con-

st r ic t ion . and Solenoceras CONRAD, 1860, w i t h collared constr ic t ion , are close to 

Pseudoxybeloceras, bu t the i r a rms are in contact . Exiteloceras HYATT, 1894 is 

elliptic-ally coiled, w i t hou t s t r a i gh t parts , and has somewha t i r r egu l a r r i b b i n g and 

only upper ventro la tera l tubercles. Probab ly Kxitcloceras and Pseudoxybeloceras 

are in paral lel or sister re la t ionsh ip . Neocrioceras SPATH, 1921 may be more 

closely related to Pseudoxybeloceras t han WRIGHT and MATSUMOTO (1954) once 

considered. The u l t ima te o r i g i n of these genera may be in a p last ic genus 

11 ypha>itoceras HYATT, 1900, but the actua l l ineages of the evolut ion are no t 

yet precisely known . 

In J a p a n Pseudoxybeloceras is proved to be long r ang i ng , f r om the Uppe r 

Tu r on i a n to the C a m p a n i a n . I t seems to be widespread in the C a m p a n i a n , 

because probab le representat ives are recognized in Ca l i f o r n i a (here men t i o ned ) , 

Pondo l and of southeast A f r i c a , and N e w Zea land (see WRIGHT and MATSUMOTO, 

1954, p. 120) . 

Pseudoxybeloceras lineatum (GABBI 

PL 10, fig. la-d; PL -11, fig. la-c; Text-figs. 70-79 

18(59. Ancyloccras ? lineatum, GABB, Palaeont. Calif., vol. 2, p. 139, pl. 23, fig. 18, 

18a, b, c. 

1958. Oxybeloeeras lineatum, ANDERSON, Geol. Soc. Amer., Memoir 71, p. 202. 

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

fig. 6, 6a. 

Types.—GABB (1869 ) based th is species on two syntypes. The i l l us t ra ted 

one (P l . 40, fig. l a-d ; Text-fig. 76 of th is p ape r ) , now preserved in the M u s e u m 

of Compa r a t i v e Zoology, H a r v a r d Un ive rs i t y , is here des ignated as the lectotype. 

Material.—In add i t i on to the lectotype, I refer the f o l l ow ing specimens to 

the present species. 

L S J U . 8579 (P l . 41, fig. la-c; Text-fig. 79 ) , f r o m loc. L S J U . 2609 (Col l . 

11. E . COOK) ; a spec imen (Text-fig. 77) f r o m loc. U C L A . 3637 (Col l . L . E . 

& R . R. SAUL ) ; ano ther (Text-fig. 78) f r o m loc. C A S . 1467A (Col l . 

KAMBKE) ; ano ther f r a gmen t f r om loc. C IT . 83 (Col l . B . M . MOORE); 

others f rom loc. C IT . 1400 ISuc i a Is land | (Coll . II . DURBIN & W . P. 

POPENOE) 
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Specimen Height Breadth (B/H) Distance 

Lectotype 
122.4 
121.8 

18.0 (0.80)1, 
16.3 (0.75)J 

31.0 

One from loc. 
UCLA. 3637 

1 9.4 
1 7.8 

- , I 
6.3 (0.81)1 

40.0 

Another from loc. 
CIT. 1400 

f 9.0 
1 8.3 

7.9 (0.88)1 
7.5 (0.90)f 20.0 

Measurements.— 

Number of ribs 

Distance 

14/31 

10/12 

12/10 

Description.—No perfectly preserved specimen has been found . The smal lest 

f r agmen t a m o n g the ava i lab le specimens is curved, sugges t i ng tha t the early 

whorl is openly hel icoid or a lmost crioceroid. The specimen of the next growth-

stage is broadly arcuate , sugges t i ng a flattening el l ipt ical coil. The later whor l , 

as seen in a specimen, L S J U . 8579, consists of two, long and s t r a i gh t , paral lel 

arms and a curved, U-shaped par t , l y i ng in one plane. The lectotype probab ly 

represents a pa r t of th is s t r a i g h t a rm , which is stil l septate. A complete out l ine 

of the body whor l is not yet known . 

The whor l is somewha t h igher t h an broad, being el l ipt ical in section. I t is 

ornamented w i t h numerous , fine, en t i re r ibs, wh ich are separated by the inter-

spaces s l ight ly broader t han the r ibs themselves. They are p ro rs i r ad i a t e ; more 

so on the ear l ier whor l , s how i ng a modera te s inus on the d o r s um ; only s l ight ly 

oblique or near ly vert ical on the s t r a i gh t a r m of the late whor l . Each r i b has 

a small , spinose, ventro la tera l tubercle. On the later whor l a few, low, and 

indist inct m a j o r r ibs are i n f requen t ly recognized, on wh ich the tubercles are 

larger t h an the others and the m i n o r r ibs f o rm a loop at the tubercle. I n add i t ion , 

a fa in t , lower ventro la tera l node is somet imes, but not a lways, d iscernib le on 

the ma j o r r ib . It is not conf irmed in the lectotype. 

The su tu re is as described in the gener ic d iagnosis . 

Remarks.—From all the observable characters th is species is best referred 

to Pseudoxybeloceras. I t has a more el l ipt ical , in stead of polygonal , whor l section 

than P. quadrinodosum ( J lMBO) (1894, p. 185 | 39 |, pl. 23 | 7 J, figs. 3, 4) (WRIGHT 

and MATSUMOTO, 1954, p. 120, pl. 7, fig. 6a, b ; text-figs. 6, 9-12). The lat ter species 

has upper and lower ventro la tera l tubercles on each r ib of its later whor l , wh i le 

the lower ventro la tera l tubercles are only occasionally d iscernib le on the m a j o r 

Figs. 70-78. Pseudoxybeloceras lineatum (GABB). Cross sections of three speci-

mens. 

7(i. Lectotype in the collection of MCZ. Harvard. See I'l. 40, lig. la d. 

77. An example from loc. UCLA. 3637, Chico Creek, Butte County. 

78. Another from loc. CIT. 1400, Sucia Island, Washington. 
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Fig. 79. /'.STudoxybeloeeras lineatiim (GARB). Suture near the curved part, of 

an example, LSJU. 8579, from loc. LSJU. 2609, Chico Greek, Butte County. 

See PI. 11, fig. la c for other views. 

r ibs of t he f o rme i . The m a j o r r ibs are absent in /'. quadrinodosus, bu t appear 

on the later whor l of /'. lincainm, a l t hough they are f a i n t and i n f requen t . The 

m a j o r r ib and loop ing of the m i no r r ibs at the tubercles rem ind us of the orna-

ment of Xcoerioceras spiuigoum (J IMBO I (1894. p. 184 |38|, pl. 24 |8|, fig. 1, 

l a , l b ) and also of A'. ( ? ) sauushihair.c WRIGHT and MATSUMOTO (1954, p. 121, 

pl. 7, fig. 5a. b ; text-fig. 22 >. A". ( V) saniishiboise is close to P. lincatum in t h a t 

it has a s t ra igh t a rm . but i! has more constant , quadr i tuberc les , s t ronger m a j o r 

r ibs, and broader whor ls . It may represent a t rans i t i ona l s tate between Neo-

crioeeras and Pse ml ox yh clove ras. 

The holotype of Oxybt loc ras tatli ANDERSON (1958, p. 203, pl. 51, fig. (5, (5a), 

f r o m loc. C A S . 27838, Ch ico Creek, may be a f r a g m e n t of the present species. 

It is, however, too poorly preserved for conc lud ing definitely the synonymy of 

tatli w i t h lincatum. 

Occurrence.—The type locality is recorded as "Texas F l a t Cora l near Fo l som , " 

east side of the Sac ramen to Valley. O t he r localit ies of subsequent collections are 

clearer. Locs. L S J U . 2(509 and U C L A . 3037, both in the lower pa r t of the upper 

ha l f of the section of the Ch ico f o rma t i o n in Ch ico Creek, B u t t e Coun ty , east 

s ide of the Sac ramen to Valley, where th is species is associated w i t h Siibnwrtmri-

eeras eh iconise and P,acuUt<eh icooisis. Loc. C A S . 14G7A, Enos Canyon , Yo lo 

Coun ty , west side of the Sac ramen to Val ley, where Desmophyllites diph ylloides, 

Mclaphtcenl iceras pacificum, etc. occur. Loc. C IT . 83, calcareous sandstone at 

the top of the I loh. shale, S an t a A n a Moun t a i n s , O r ange Coun ty . Loc. C IT . 1400, 

N a n a i m o g r oup of Suc ia Is land , W a s h i n g t o n , where Desmophyllites diphylloides 

and Hoplifoplaeoitieeras sp., among others, occur. To sum up, P. lincatum occurs 

a t var ious levels in the C a m p a n i a n of the West Coast . 

F am i l y D ip lon iocerat idae SPATH, 1926 

There are representat ives of Scalarites WRIGHT and MATSUMOTO, 1954, 

Glygtoyoc ras Sl 'ATH, 192(5, and RyugaseUa WRIGHT and MATSUMOTO, 1954 in the 

Upper Cretaceous o f Ca l i f o r n i a and ad jacen t areas, as described below. 

Upper Cretaceous Ammonites of California 

Wh i l e Polyplychoceras YABE, 1927 | type-species. Auisoceras pseudoija ultininn 

YOKOYAMA, 1890. by subsequent des igna t ion of SITIMIZU, 1935a, p. 271 I occurs 

abundant ly in Hokka i do and Sakha l i n , it, is very rare on the Wes t Coast of 

America. Ptychoeeras vancouvcvcvsc WHITEAVES (1879. p. 113, pl. 14, fig. 3, 3a ; 

USHER, 1952, p. 101, pl. 2(5, fig. 5, (5), f rom the Trent R ive r f o rma t i o n of the 

Nana imo group , is probably an example of Pelypiyehoceras, close to P. psnido-

yaidiiinnii (YOKOYAMAI (1890, p. 181, pl. 20, figs. 1-3). "Jtamiles obslrictus" 

of WHITEAVES (1903, p. 334, pl. 41. fig. 3) and USHER (1952, p. 100, pl. 2(5, fig. 7 ) , 

from the upper Lambert, f o rma t i on of the N a n a i m o group , is not referable to 

the t rue Polyptychoeeras obstrictum (J IMBO) ( 1894. p. 184 |38|, pl. 23 |7], fig. 2. 

2a, 2b ) . S111MlzU (1935a, p. 272) wrong ly assigned th is Japanese species to 

Diplomoccras and incorrect ly recorded it as Maes t r i ch t i an . The N a n a i m o species 

is probably to be referred to Diplomoccras, dose to I), tenuisulcat us (FORBES) 

(184(5, p. 110, pl. 11, fig. 3 ) . Diplomoccras is represented by the better known 

D. votabile WHITEAVES (1903, p. 335, pl. 44, fig. I. la, 4b"; USHER, 1952, p. 109, 

pl. 29, fig. 2 ; pl. 30, fig. 1; pl. 31, figs. 2(5, 27 ) . f r om the same upper L a m b e r t 

format ion . More species of Diplomoccras have been recorded by ANDERSON 

(1952) f r om Ca l i f o rn i a , a l t hough some are indef ini te and doub t fu l . 

Oenus Scalarites WRIGHT and MATSUMOTO, 1954 

Type-species - Helicoceras scalarc YAB>', 190 i. 

Generic diagnosis. ---See WRIGHT and MATSUMOTO, 1951, p. 115. 

Remarks.—Scalarites is close to Glyptoxoceras SPATH, 1925 and also to 

Diplomoccras HYATT, 1900. F l a red r ibs and constr ict ions occur more f requent ly 

in Scalarites. Perhaps there is some d is t inc t ion in the mode of coi l ing. Scalarites 

shows very shal low open hel icoid spire followed by loose el l ipt ical coi l ing. 

Glyntoxoceras typical ly has more dosed . Post rychoceras-Wkc helix in the in i t ia l 

growth-stage, a less el l ipt ical , crioceras-like coi l ing in the middle , and a U-shaped 

last: whor l . Dii>lomoecras has two or three, subparal le l , straight, or broadly 

curved shaf ts , in add i t i on to the in i t i a l , loose helicoid spire. I t s su ture is more 

florid than that of Scalarites. Polyptijchoreras YABE, 1927 has three or four , 

parallel, s t r a igh t and long sha f t s wh ich are approx imated or nearly in contact 

with each other . I t is s im i l a r to Scalarites in suture . F r o m the s t r a t i g raph i c 

occurrence and morpho log ica l characters of var ious species, Glyptoxoceras, Di-

plomoccras, and Polypfjichoccras are probably derived f r om Scalarites, wh i ch in 

turn , is probab ly a descendant of a nontubercu la te subgroup of Hyphantoceras. 

Al though the specimens at m y disposal are f r a gmen t a r y , I have recognized 

a probable representat ive of Scalarites in Ca l i f o rn i a . 

Scalarites cf. mihoensis WRIGHT and MATSUMOTO 

Pl. 37, fig. 3 

Compare.— 

1954. Scalarites mihoensis WRIGHT and MATSUMOTO, Mem. Fac. Sei., Kyushu 
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I'nir., ser. O. vol. 1, p. 118, pl. 7, figs. 1, 2; text-fig. 2. 

7'///»R,S\- -Holotype of S. mihoensis is GT . 1-295 la (WRIGHT and MATSUMOTO, 

1951. pl. 7. fig. 1 ) by o r i g i na l des igna t ion . I t is i m m a t u r e and is supp lemented by 

several paratopes. These types came f r om the Upper Tu r on i a n and the Con iac i an 

of Sou th Sakha l i n and Hokka ido . 

Material.—A figured specimen < Pl. 37, fig. 3 ) , U C L A . 28780, and other ten 

f r a gmen t a r y whor ls of d i f ferent sizes f r om loc. C IT . 1532 (Col l . W . P. POPENOE 

& Car l AHLROTHI ; several f r a gmen t s f rom Iocs. C IT . 1533 (Col l . W . P . POPENOE 

& Car l AHLROTH ) and C IT . 131(5 (Col l . W . P . POPENOE & J a n e HOEL) . 

Measurements.--

Specimen Height Breadth (B/H) Number of ribs 
Distance nearly equal to height 

One from loc. CIT. 15152 2.9 2.6 (0.89) 5/3.0 

Another from loc. J 8.9 7.8 (0.88)1 

CIT. 1532 19.2 8.2 (0.89)} 9 / 9 -° 

Another // // // i>.5 8.1 (0.85) 7/9.0 

Another n n „ 11.7 10.0 (0.85) 8/11.0 

UCLA. 28780 9/10.0 

Descriptive remarks.—Some of the f r a g m e n t a r y whor l s show broadly a rcua te 

par ts and others more s t rong ly curved, U-shaped por t ions , thus i n d i c a t i n g ellipti-

cal co i l i ng of S. mihoensis type. The section of the unde fo rmed whor l is sub-

c i rcu la r to broad ly el l ipt ical , s l igh t ly h i ghe r t h a n broad, w i t h the an t i s i phona l 

area more broadly rounded t h an the s iphona l area on the later whor ls . 

The a nnu l a r r ibs are f a i r l y numerous , of modera te s t reng th , relat ively nar-

row. and separated by broader interspaces. The per iodic , flared r ibs, w i t h 

associated constr ic t ion , are less f requen t t han those of S. scalaris (YABE) (1904, 

p. 9, pl. 3, figs. 2, 3a-c). 

F r o m all the observable characters the described specimens of Ca l i f o r n i a 

are best referred to S. mihoensis WRIGHT and MATSUMOTO. 

The holotype of Hamites ellipticus ANDERSON (1902, p. 87, pl. 3, figs. 102, 

103; pl. 10, fig. 191) , f r om "For ty-n ine M ine , O r e g o n " apparen t ly resembles 

Scalarites mihoensis in the cu rva tu re o f the whor l and the mode of r i b b i n g . 

There are doub t fu l , i n f r equen t constr ic t ions . Th i s is probab ly an example of 

Scalarites, a l t hough ANDERSON (1958, p. 198, pl. 39, fig. 5, 5a) recently re ferred 

it to Diplomoccras. ANDERSON'S holotype is more compressed t h a n the no rma l 

examples of iS. mihoensis. 

Occurrence.—Locs. C IT . 1532 and C IT . 1533, M e m b e r I I ( nea r the top ) of 

the R e d d i n g a rea ; loc. C IT . 1346, M e m b e r I I I (Subpr i onoeye lns normalis bed) 

o f the same area, Shas ta Coun ty , nor theas t side o f the Sac ramen to Val ley. 

Genus Glyptoxoeet as SPATH, 1926 

Type-species.—Hamites rugatus FORBES, 1846. S ince th is nom ina l species 

was or ig ina l l y des ignated as the " geno type " of Glyploxoceras (SPATH, 1925, 

p. 30 ) . it is the type-species, despi te the fac t t h a t Hamites (Anisoceras) rugatus 
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of KOSSMAT (1895. NON FORBES) has been shown by SHIMIZU (1835, p. 272) to 

be a synonym of Glyptoxoceras indicum (FORBES, 1846). 

Geucvic diagnosis.—See SHIMIZU , 1935, p. 272; WRIGHT in MOORE I Ed i t o r 

1957, p. L227. 

Remarks.— .SHIMIZU (1935, p. 272) accounted the asymmetr ica l ly bifid anti-

siphonal lobe ( I ) as a cr i ter ion by wh ich to d i s t i ngu i sh th is genus f r om other 

allied genera , bu t th i s should not be stressed too much , because the character 

is var iable and not impo r t an t . No rma l l y I is tr i f id, but may be modif ied, especially 

on the curved or hel icoid par t . 

The re l a t i onsh ip of Glyptoxoceras w i t h Scalarites, Diplomoccras, and 

Polyptychoceras has been ment ioned above (see p. 165) . 

Glyptoxoccray ranges f r o m San ton i an to Maes t r i eh t i an . The type-species 

occurs in the V a l u d a y u r beds of the Pond icher ry area, southern I nd i a . 

The s im i l a r i t y of Glyploxoceras to Hetcroeeras D'ORBIGNY, 1849 of the 

Ba r rem ian and Ap t i a n is an example of homeomorphy . Glyptoxoceras shows 

bi lateral s ymme t ry in its la ter growth-stages. 

Glyptoxoceras indicum (FORBES), 1846 

PL. 41, figs. 2-6; Text-fig. 80 

1846. Hamites indicus FORBES, Trans. Gad. Soc. London, 2 ser., vol.7, p. 116. 

1895. Hamites (Anisoceras) indicus, KOSSMAT, Beitr. Pal. Geol. Ocstcrr.-

Ungarns Or., vol .9, p. 145 [49], pl. 19 [5], fig. 4a-c. 

1895. Hamites (Anisoceras) rugatum, KOSSMAT (non FORBES), Beitr. Pal. Geol. 

Ocstcrr.-Vngarns Or., vol.9, p. 146 [50], pl. 19 [5], fig. 7a, b, 9 (8a, b 

doubtfu l ) . 

1935. Glyploxoceras indicum, SHIMIZU, I'roc. Imp. Acad. Sci., vol. 11, p. 272. 

Types.--FORBES based th is species on several syntypes (see KOSSMAT, 1895, 

p. 145 | 49 | >. The i l lustrated specimen of FORBES (1846, pl. 11, fig. 4 ) , wh i ch 

was erroneously called the holotype by SHIMIZU (1935, p. 272) , has been removed 

f rom Hamites indicus to Hamites subcomprcssus (see KOSSMAT, 1895, p. 145; 

SHIMIZU, 1935a, p. 272) . Ano t h e r of FORBES' syntypes, B M . 1049b, was i l lustrated 

by KOSSMAT (1895. pl. 19 | 5], fig. 4a, b ) . Th is is des ignated here as the lectotype 

of Glyptoxoceras indicum (FORBES). I t was incorrectly called a para type and 

misrecorded as B M . 10498 by SHIMIZU (1935a) . The specimen w i t h register 

number B M . 10498 is the i l lus t ra ted syntype of Hamites largesulcatus FORBES 

(1846, pl. 11, fig- D -

Material.—Five specimens, UC . 36433-36437 (P l . 41, figs. 6, 2, 4, 5, 3 ; Text-

fig. 80) , f r o m loc. UC . A-3826 (Col l . A l lan BENNISON) , wh ich a l together g ive 

us the correct shape of the shell. O ther f r a gmen t a r y pieces, f r o m loc. L S J U . 

2251 [ ==LS JU . 3326], a re comparab le w i th the present species. 

Diagnosis.—The i n i t i a l coils are helicoid, relat ively closed, soon fol lowed 

by a crioceroid, p lanosp i ra l coil, a nd finally pass ing in to an el l ipt ical coil, up 

to the broadly U-shaped, last par t . The ma i n part is, thus, b i la tera l ly symmetr ic . 

The longer d i ame te r of the last ellipse is about 75 m m . to 85 m m . ; the shorter 

one about 55 m m . to 65 m m . The whor l is near ly c i rcu lar in section, s l ight ly 



Explanation of Plate 3 

(Figures of natural size unless otherwise stated) 

Fig. 1. Neoph ylloceras hetonaiense MATSUMOTO Page 5 

Two sides (a, c), front (b), and back (d) views. A specimen, GK . H7002, 

from loc. LS JU . 832!) [ TM. 204], Marca shale of the Moreno format ion, 

Panoche Hills, west side of the San Joaquin Valley (Coll. M. B. PAYNE & 

T. MATSUMOTO). 

Fig. 2. Desmoceras kossmati MATSUMOTO Page 7 

Two sides (a, c) and back (b) views, sl ightly reduced. LS JU . 8581, f rom 

loc. LS JU . 3337, Priest Valley Quadrangle, west of Coalinga, Fresno County, 

west side of the San Joaquin Valley (Coll. S. W . MULLER). 

Fig. 3. Desmophyllites diphylloides (FORBES) Page 9 

Two sides (a, c) and back (b) views. LS JU . 8583, f rom loc. LS JU . 2732, 

Arroyo del Valle, Tesla Quadrangle, Alameda County, Bay Area (Coll. 

L . W . FUNKHOUSER). 

Fig. 4. Hauericeras (Gardeniceras) angustum YABE Page 24 

Two sides (a, c) and back (b) views. U C L A . 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 Ikuwo OBATA (1), Alexander TIHONRAVOV (2, 3), and Takeo SUSUKI 

(4); (3) with and others wi thout whi tening. 

Mem. Fac. Sci., Kyushu Univ., Ser. D, Special Vol. I Plate 
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Explanation of Plate 6 

Fig. 1. Kupachydiscus sp. aff. E. teshioensis (JIMBO) Page 31 

Two sides (a, b) and back (c) views, approximately x3/<. UCLA. 28799, 

from loc. UCLA. 3368, Member IV of the Redding area, Shasta County, 

California (Coll. James VALENTINE). 

Fig. 2. Mesopuzosia pacifica MATSUMOTO Page 18 

Side view, x 1. GK. H 7029, from loc. TM. 2002 [ - L S J U . 3289], Swede 

Creek of the Redding area, Shasta County, California (Coll. W. P. POPENOE 

& T. MATSUMOTO). 

Photos by Takeo SUSUKI (1) and Ikuwo OBATA (2), without whitening. 
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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 (c) views of a gigantic specimen, UCLA. 

28(583, 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 
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Explanation of Plate 8 

(All figures of natural size) 

. 1. Neophylloceras ramosum (MEEK) Page 1 

Two sides (a, c) and back (b) views. An example, CIT. 3726 [- UCLA. 

28858], from loc. CIT. 1346, Member I I I of the Redding area, Shasta County, 

California (Coll. W. P. POPENOE). This was designated as the holotype of 

Phylloceras vacullae ANDERSON (1958, p. 181, pl. 40, fig. 4, 4a), but is 

nothing but an example of N. ramosum (MEEK). 

. 2. Pachydiscus suciaensis (MEEK) Page 36 

Back (a), two sides (b, c), 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. 



Explanation, of Plate 15 

(All figures of natural size) 

Fig. 1. Canadoceras yokoyamai (JIMRO) Page 56 

Two sides (a, c) 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. SAUL). 

Figs. 2, 3. Canadoceras mysticinn MATSUMOTO Page 59 

2. Side view of an example, UCLA. 28844, from loc. UCLA. 3636, Chico 

formation, Chico Creek, Butte County, California (Coll. L. E. & R. B. SAUL). 

3. Two sides (a, b) and back (c) views. An example, UCLA. 28842, from loc. 

UCLA. 3637, Chico formation, Chico Creek, Butte County, California (Coll. 

L. E. & R. B. SAUL). 

Photos by Takeo SUSUKI, without whitening. 
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Explanation, of Plate 29 

(All figures of natural size) 

Fig. 1. Subprionocyclus voramlis (ANDERSON) Page 118 

Back (a) and side (b) views of a relatively large specimen. GK. H7046, 

from loc. TM. 2001 [ LSJU. 3288], Little Cow Creek, Member I I I of the 

Redding area, Shasta County, California (Coll. W. P. POPENOE & T. MATSU-

MOTO). 

Figs. 2, 3. Subprionoeyelns neptnni (GEINITZ) Page 112 

2. Side view of a Californian example UCLA. 28782, from loc. CIT. 1042, left 

bank of Rancheria Gulch, Yreka Quadrangle, Siskiyou County, sandstone 

near the base of the Upper Cretaceous section in the gulch (Coll. W. P. 

POPENOE & 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) Page 87 

Front (a), back (b), and side (c) views of an immature specimen. UCLA. 

28790, from loc. CIT. 1345, Swede Creek, Redding area, Shasta County, 

California (Coll. W. P. POPENOE & Carl AHLROTH). Note the asymmetric 

configuration of the tubercles. 

Photos by Takeo SUSUKI (2 4) and Ikuwo OBATA (1). 
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Explanation of Plate 31 

(Figures of natural size unless otherwise stated) 

Figs. 1-5. Subprionocyclus normalis (ANDERSON) Page 118 

1. Two sides (a, c), Kick (b>, and front (d) views of an example. UCLA . 

387S4, from loc. CIT. 1346, Lit t le Cow Creek, Member I I I in the Redding 

area, Shasta County, northeast side of the Sacramento Valley (Coll. W . P. 

POPENOE & Jane HOEL). 

2. Two sides (a, d), front (b), and back (c) views of another, involute, ex-

ample. UCLA . 38783, from the same loc. CIT. 1346 (Coll. W . P. POPENOE 

& Jane HOEL). 

3. Side view of an example, GK . H7040, from loc. TM. 2001 [ LS JU . 3288], 

Litt le Cow Creek, Member I I I in the Redding area, Shasta County, north-

east side of the Sacramento Valley (Coll. W . P. POPENOE & T. MATSUMOTO). 

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

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

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

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

Fig. 6. t*eroniceras sp. juvenile Page 123 

Side (a) and section (b) views ( x ' / » ) of a specimen, U C L A . 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 SLISUKL (1, 2, 6), with whitening, and Ikuwo OBATA (3-5), 

without whitening. 
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Explanation of Plate 35 

(All figures of natural size) 

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

1. Two lateral (a, c), front (b), and back (d) views of a moderate example 

[forma /3 in the text], LSJU. 8633, from loc. LSJU. 2609, Chico Creek, 

in the upper half of the type section of the Chico formation (s. .«?.), Butte 

County, east side of the Sacramento Valley, California (Coll. R. E. COOK). 

2. 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. Pseiidoschloenbachia 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). 

Photos by Alexander TIHONRAVOV (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. I . Anagaudryceras yamaahitai (YABE) Page 138 

Two sides (a, b), back (b), and front (d) views. An example, GK. H7027, 

from loc. TM. 11 [ LS JU . 3319], lower part of the Upper Marl i fe 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 LS JU . 8580, from loc. 

LSJU. 2880, Chico Creek, in the lower half of the type section of the Chico 

formation («.«.), Butte County, east side of the Sacramento Valley, Cal i fornia 

(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, 

Lit t le Cow Creek, top of Member I I 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. LS JU . 8579, 

from loc. LS JU . 2609, Chico Creek, in the upper hal f of the type section 

of the Chico formation (s .«.) , Butte County, east side of the Sacramento 

Valley, California (Coll. R . E. COOK). 

Photos by Alexander TIHONRAVOV (2. 4), Takeo SHSUKI (3), and Ikuwo GRATA 

(1), wi thout whitening. 
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Explanation of Plate 39 

(Figures of natural size, unless otherwise stated) 

Fig. 1. Acanthoceras whitei nom. nov Page 82 

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

monites turneri WHITE (won SOWERHY), from Currys Canada, Mt. Diablo 

area, California. (See Pl. 22, fig. la-c for other views). 

Figs. 2, 3. Tet ragonites glabrus (JIMRO) Page 149 

2. Side view of an example, CIT. 3723 [ UCLA. 28859], from loc. CIT. 1346, 

Little Cow Creek, Member I I I of the Redding area, Shasta County, Cal-

ifornia (Coll. W. P. POPENOE & Jane HOEL). The body whorl is crushed. 

3. 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 SHUPE (1) and Takeo SUSUKI (2, 3), with whitening. 



Explanation, of Plate 40 

(All figures of natural size) 

Fig. 1. Pseudoxybeloceras lincatum (GABB) Page 162 

Two lateral (a, c), ventral (b), and dorsal (d) views. Lectotype, preserved 

in the Museum of Comparative Zoology, Harvard University [ Ancyloccras ? 

lincatum GABB, I860, pl. 23, fig. 18, 18a, b, c]. Photographs kindly sup-

plied through Dr. B. KUMMEL, with whitening. 

Fig. 2. Bontrychoccras sp. aff. Ii. ntstikai (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 wi th Member 

V I , Redding area, Shasta County, northeast side of the Sacramento Valley 

(Coll. John FRICK). Photographs taken by Takeo SUSUKI, wi th sl ight 

whitening. 
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