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MIDDLE JURASSIC (BATHONIAN) AMMONITES FROM 
SOUTHERN ALASKA 

ABSTRACT 

The Bathonian ammonites of southern Alaska include (1) some gen- 
era characteristic of the Boreal realm, such as Kepplerites, Arctoce- 
phalites, and Cranocephalites; (2) some genera that occur nearly 
worldwide except in the Boreal realm, such as Cadomites and Sieme- 
radzkia; and (3) many genera that are known only in the Pacific coast 
region of Alaska or in areas farther south. Those taxa found to date 
only in southern Alaska include Tuxednites n. gen., Talkeetnites n. 
gen., and Chinitnites. Those taxa found in the Pacific coast region from 
Alaska to Oregon include Parareineckeia, Cobbanites, and Iniskinites. 
Of these, Cobbanites occurs also in the western interior region. In ad- 
dition, Xenocephalites occurs along the Pacific coast of both North and 
South America as well as in the western interior region of North 
America. 

Ammonites of Bathonian Age in southern Alaska occur in the Bowser 
Formation west of Cook Inlet, in unnamed beds in the Talkeetna Moun- 
tains, and in the Nizina Mountain Formation in the Wrangell Moun- 
tains. These lithologic units are dated as Bathonian mainly by the pres- 
ence of (1) a sequence of ammonites similar to those in northern 
Canada, northern Alaska, and East Greenland; (2) Cadomites in the 
lower part of the unnamed beds in the Talkeetna Mountains and in the 
Nizina Mountain Formation in the Wrangell Mountains; (3) Siemer- 
adzkia in the lower part of the Bowser Formation west of Cook Inlet; 
(4) Kepplerites not associated with Cadoceras in the uppermost part of 
the Bowser Formation; (5) Cobbanites of the Leptosphinctinae 
throughout most of the Bowser Formation but mostly in the lower part; 
and (6) the lithologic units in question in the Talkeetna Mountains and 
west of Cook Inlet lying unconformably below beds of early Callovian 
Age. 

More detailed dating of the Bowser Formation and equivalent units 
in southern Alaska is made possible by the ammonites that are not 
known solely from the Pacific coast region. The succession of such am- 
monites from the base upward is characterized (1) by many specimens 
of Cranocephalites costidensus (Imlay) in association with rare occur- 
rences of Siemeradzkiu and Cadomites; (2) next higher, by species of 
Cranocephalites similar to C. ignekensis Imlay from northern Alaska 
and to C. vulgaris Spath from the Arctic region; (3) next higher, by 
Arctocephalites similar to A. elegans Spath from the Arctic region; and 
(4) at the top, by weakly to nontuberculate species of Kepplerites that 
are not associated with Cadoceras. 

Concerning this succession, the lowermost part is probably of early 
Bathonian rather than latest Bajocian Age as shown by the presence of 
Siemeradzkia and a species of Cadomites similar to C. rectelobatus 
(von Hauer). It  cannot be younger than early Bathonian as indicated 
by the presence of C. cf. C. deslongchampsi (d'orbigny). The fact that 
the associated Cobbanites belongs to the Bajocian subfamily Lepto- 
sphinctinae favors a late Bajocian Age but does not prove such an age 
because the genus also occurs much higher near the top of the Bowser 
Formation. 

The next higher part of the succession characterized by the highest 
occurrences of Cranocephalites is dated as late early Bathonian on the 

basis that similar species occur in East Greenland at a similar strati- 
graphic position. Likewise, the overlying part characterized by Arcto- 
cephalites is dated as probably middle Bathonian by comparisons with 
East Greenland. The highest part characterized by Kepplerites that is 
not associated with Cadoceras may be equivalent in East Greenland to 
the lowermost occurrence of Kepplerites in the upper part of the range 
of Arctioceras just below the lowermost occurrence of Cadoceras. A p  
parently the uppermost Bathonian in East Greenland that contains 
both Kepplerites and Cadoceras is represented in southern Alaska 
either by an unconformity at the base of the Chinitna Formation or by 
the basal part of the Chinitna Formation that contains the uppermost 
occurrences of Iniskinites intemedius (Imlay). 

INTRODUCTION 

The Bathonian ammonites of southern Alaska, par- 
tially described by the writer (Imlay, 1962a), have been 
restudied to reevaluate the stratigraphic distribution of 
genera and species, to establish regional and interconti- 
nental correlations, and to date the lithologic units more 
precisely in terms of the standard Bathonian zones of 
western Europe. This study is based on biostratigraphic 
data compiled by Detterman and Hartsock (1966, p. 36- 
40) for the Bowser Formation west of Cook Inlet; by Ar- 
thur Grantz (1965; written commun., 1972) for equivalent 
unnamed beds in the Nelchina area of the Talkeetna 
Mountains; by R. L. Detterman and th'e writer, 1972 and 
1974 (unpub. data), for equivalent beds in the Boulder 
Creek area of the Talkeetna Mountains; and by E. M. 
MacKevett, Jr., (1963, unpub. data; 1969, p. A42-A45; 
1971, p. 16, 17) for the Nizina Mountain Formation in the 
Wrangell Mountains. The writer took part in field stud- 
ies west of Cook Inlet with D. J. Miller in 1948 and with 
R. L. Detterman in 1974; in the Talkeetna Mountains 
with Arthur Grantz in 1952 and with R. L. Detterman in 
1972 and 1974; and in the Wrangell Mountains with E. 
M. MacKevett, Jr., in 1962. Many thanks are due all 
these geologists for collecting the fossils and for furnish- 
ing accurate fossil locality and stratigraphic data. 

BIOLOGIC ANALYSIS 

Southern Alaska ammonites of Bathonian, or probably 
Bathonian, Age that are discussed or described herein, 
number 343 specimens. Some of these were described in 
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1962 (Imlay, 1962a), but most were obtained subse- 
quently from the Wrangell and Talkeetna Mountains and 
from the north side of Cook Inlet between Iniskin Bay 
and Tuxedni Bay. Their distribution by genus, subfam- 
ily, and family is shown herein table 1. Among the fami- 
lies, the Cardioceratidae constitutes 60 percent of the to- 
tal number of specimens; the Reineckeiidae?, 18 percent; 
the Perisphinctidae, nearly 8 percent; and the Phyllocer- 
atidae, 6 percent. The Cardioceratidae is dominated by 
Cranocephalites and comprises six genera, of which Tux- 
ednites and Talkeetnites are recognized as new. 

The characteristics of most of the genera and sub- 
genera present have been described adequately in fairly 
recent publications. Liroxyites has been described by 
Imlay (1962b, p. A-8); Cadomites, by Arkell (1952, p. 
79, 80), Arkell and others (1957, p. L290), and Kopik 
(1974, p. 12, 13); Cranocephalites and Arkelloceras, by 
Arkell and others (1957, p. L301) and Imlay (1962a, p. 
C2; 1976, p. 2); Chinitnites and Zniskinites, by Imlay 
(1975, p. 17, 18, 23); and Parareineckeia, by Imlay 
(1962a, p. (3-25) and Bourquin (1968, p. 160). 

Cobbanites is now assigned to the subfamily Lepto- 
sphinctinae, instead of the Zigzagiceratinae, at  the sug- 
gestion of John Callomon (1971, written commun.). This 
assignment is based on the presence of deep forwardly 
inclined constrictions, of slightly to strongly forwardly 
inclined ribs that arch adorally and weaken on the ven- 
ter, and of lateral tubercles on the inner whorls of some 
species. Within the Leptosphinctinae, Cobbanites may 
be distinguished from Leptosphinctes proper by its much 
coarser ribbing and larger size (Buckman, 1920, pls. 160, 

TABLE 1.-Bathonian ammonite genera in southern Alaska 
showing biological relationships and relative numbers avail- 
able for study 

Genus or  Number o f  
Family Subfamily 

subgenus specimens 

Macrophyl loceras----- 
Ca l l iphy l locera t inae- -  Cal l iphyl loceras--- - -  

Lytoceratidae----- Lytoceratinae--------- L toceras------------ 
Oppeliidae-------- Oppeliinae------------ ~ h 0 x y c e r i t e s ) -  

(Liroxyites)-- - - - - -  
Oecotraustes?-------- 

Stephanoceratidae Cadomitinae----------- Cadomites------------ 
Macrocephalitidae----------------------- Xenocephalites------- 

Xenocephalites?------ 
Kormoceratidae--------------------------- Kepplerites---------- 

Kepplerites?--------- 
Cardiocerat i  dae--- Cadocerati nae--------- Cranocephal i tes------ 

Arctocephal i tes-- - - - -  
Tuxednites n. gen.--- 
Tuxednites?---------- 

- . . . - . . . - - - 
Talkeetn i tes  n. gen.- 

Reineckei idae?--- - - - - - - - - - - - - - - - - - - - - - - -  Parareineckefa------- 
Perisphinctidae---  Leptosphinctinae------ Cobbanites----------- 

Pseudoperisphinctinae- Siemiradzkia--------- 

161; 1921, pls. 201, 202); from Prorsisphinctes by the 
presence of tubercles on its inner whorls, much more 
compressed whorls, and considerably weaker ribbing on 
its outermost septate whorl (Buckman, 1921, pls. 200, 
247; 1922, pl. 326; 1923, pl. 366; 1927, pl. 446a, b; Sturani, 
1964, pl. 4, fig. 1); and from Vermisphinctes by its con- 
siderably larger size (Buckman, 1920, pls. 162, 190), by 
more distinct tubercles on the inner whorls of some spe- 
cies, by more definite weakening of ribs along the mid- 
line of the venter, and perhaps by the presence of lateral 
lappets (Arkell, 1958, p. 168). 

These resemblances show that Cobbanites is closely 
related to Leptosphinctes and its subgenera and is possi- 
bly a descendant of Vermisphinctes. Nonetheless, Cob- 
banites is herein retained as a distinct genus because it 
does not fit precisely morphologically with either Ver- 
misphinctes or Prorsisphinctes and occurs in beds that 
are mainly or entirely of Bathonian Age, whereas those 
subgenera are not known above beds of late Bajocian 
Age (Arkell, 1957, p. L314; Sturani, 1966, p. 9; Pavia and 
Sturani, 1968, p. 310). 

STRATIGRAPHIC SUMMARY 

Bathonian ammonites have been found in southern 
Alaska west of Cook Inlet, in the southern part of the 
Talkeetna Mountains, and in the southern part of the 
Wrangell Mountains (fig. 1 and tables 2 4 ) .  On the west 
side of Cook Inlet between Iniskin Bay and Tuxedni Bay, 
the Bathonian is represented by the Bowser Formation, 
which has been described and illustrated in detail by Det- 
terman and Hartsock (1966, p. 3540,  42, pl. 5) and is 
illustrated herein in figure 2. That formation ranges in 
thickness from 1,250 to 1,850 feet. I t  consists of units of 
siltstone, sandstone, and conglomerate that vary from 
thick to thin bedded, are commonly massive, change 
markedly laterally, and became less conglomeratic and 
finer grained northward. Coquinoid beds containing 
mostly Inoceramz~s and Trigonia are common in the 
sandstone. Ammonite-bearing concretions occur in the 
siltstone and are fairly common north of Chinitna Bay. 
The pebbles, cobbles, and boulders in the conglomerates 
consist mostly of felsite and basalt but include some 
granitic rocks. The Bowser Formation rests unconform- 
ably on the Twist Creek Siltstone or on older Bajocian 
beds. I t  is overlain sharply, but apparently conformably, 
by the Chinitna Formation on the Iniskin Penisula, and 
unconformably by that formation between Chinitna Bay 
and Tuxedni Bay. 

In the Talkeetna Mountains, the Bathonian is repre- 
sented in the Boulder Creek and Nelchina areas (fig. 3) 
by unnamed beds that are overlain unconformably by the 
Chinitna Formation of early to early middle Callovian 
Age (Imlay, 1975, p. 7, 14) and are underlain unconform- 
ably by beds ranging in age from Early Jurassic (Tal- 
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FIGURE 1.-Index map showing principal areas of outcrop of Bathonian marine rocks in southern Alaska. 1, Wrangell Mountains; 2, Talkeetna 
Mountains; 3, Chisik Island and peninsula between Tuxedni Bay and Chinitna Bay; 4, Iniskin Peninsula. 

keetna Formation) to early late Bajocian (uppermost 
part of Tuxedni Group). 

In the Boulder Creek area, the Bathonian unnamed 
beds are best exposed on a northwest-trending divide 
(figs. 3 and 4) about 6 miles N. 20" E. of the junction of 
East Boulder Creek with the main Boulder Creek. On 
that divide those beds are about 475 feet thick and con- 
sist from top to bottom of 150 feet of volcanic graywacke 
that includes some beds of coquina, 255 feet of gray to 
brown concretionary siltstone, and 70 feet of graywacke 
that includes a few beds of siltstone. Pelecypods and 
belemnites are fairly common in the coquina beds in the 
upper volcanic graywacke. Ammonites are abundant in 

limestone concretions in the siltstone unit and occur 
rarely in siltstone beds within the lower unit of gray- 
wacke. 

This lowermost graywacke forms a steep slope above 
a covered interval about 70 feet thick. Next lower is 30 
feet of soft brownish-gray to orange-gray, ash-bearing 
siltstone that closely resembles the Twist Creek Silt- 
stone west of Cook Inlet (Detterman and Hartsock, 1966, 
p. 35) and contains the same early late Bajocian ammo- 
nites in limy concretions (Imlay, 1962b). Most probably 
the overlying covered interval is underlain by similar 
soft siltstone, because identical siltstone attains a thick- 
ness of at  least 100 feet on a ridge about 1 mile to the 
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TABLE 2.--Geographic distribution o f  Bathonian ammonites 

[ N u m b e r s  1-20 a r e  k e y e d  t o  loca l i ty  numbers  i n  figures 8 a n d  9. 

Wrangell Mountains 

N i z i n a  Mountain Formation 

Genus and species McCarthy C - 5  quadrangle 

u N Z ~ % ~ ~ 8 8 2 G Z 2 Z  
h w w s S % g ~ g ! 2 8 ~ 0 ~ + 3 ~  

N (U N 

Phylloceras (Macrophylloceras) qrossicostatum Imlay------------ -- -- -- -- -- -- -- -- -- -- -- -- -- 

Oecotraustes (Paraecotraustes?) sp----------------------------- 

Cadomites c f .  C. deslongchampsi (d10rbigny)-------------------- 

cf. - C. rectolobatum (Hauer)-------------------------------- 

Cranocephalites costidensus Imlay------------------------------ 

cf. C. costidensus Imlay----------------------------------- - 

alaskanus Imlay n.  sp-------------------------------------- 

cf .  C. alaskanus Imlay n. sp ........................... ---- - -  

cf. C. pompeckji (Madsen)---------------------------------- 

globosus Imlay n. sp--------------------------------------- 

C h i n i t n i t e s  s p - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  -- -- -- -- -- -- -- -- -- -- -- -- -- 

Talkeetn j tes  c a d i f o m i s  Imlay  n .  sp ............................ -- -- -- -- -- -- -- -- -- -- -- -- -- 

Parareineckeia hickersonensis Imlay---------------------------- X -- -- X -- -- X x x  x x - - - -  

nelchinensjs Imlay n. sp----------------------------------- X -- X - - - - - - - - - -  X - - X  X -- 

sp--------------------------------------------------------- -- x -- -- x x - - - - - - - -  - - - - - -  

southwest in the SW%SE% sec. 34, T. 22 N., R. 7 E., 
and the NW%NE% sec. 3, T. 21 N., R. 7 E. 

Unnamed bed of Bathonian Age in the Nelchina area 
of the Talkeetna Mountains were mapped and briefly de- 
scribed by Grantz (1960a, b; 1965). Some descriptions 
furnished by Grantz (1959,1972, written communs.) were 
published by Imlay (1962a, p. C4; 1975, p. 2,3, fig. 3) and 
are shown herein (fig. 4). The Bathonian sequence north- 
west of Limestone Hills in the upper part of the Little 
Nelchina River Valley contains some highly fossiliferous 
siltstone similar to that in the Boulder Creek area, as 
just described, but differs by consisting mostly of gray 

medium- to thick-bedded sandstone and by containing 
pebbles and cobbles in its upper part. The sequence ex- 
posed from 3 to 4 miles farther north on the south side of 
the Little Oshetna River differs by consisting mostly of 
thick-bedded sandstone that is interbedded with lenses 
of conglomerate in its upper part and with coaly and 
plant-bearing beds in its lower part; it contains very few 
marine fossils. 

On the southern flank of the Wrangell Mountains the 
Bathonian is represented within the Nizina Mountain 
Formation, which crops out in the McCarthy C-5 quad- 

1 rangle (MacKevett, 1969, p. A42-A45; 1971, p. 16, 17, 



BATHONIAN AMMONITE SUCCESSION 

in the Wrangell Mountains and Talkeetna Mountains, Alaska 

Higher numbers are USGS Mesozoic locality numbers] 

Ta l  kee tna  Mountains 

Unnamed beds equ iva len t  t o  Bowser Formation 

Ne lch ina  a rea  Boulder Creek a rea  

12 13 14 15 16 17 18 19 20 ---- -- 

28). That formation attains a maximum thickness of 
1,500 feet, at  most places is much thinner, and locally 
pinches out. I t  is overlain disconformably by the Root 
Glacier Formation of late Oxfordian to middle Tithonian 
Age or by younger rocks. I t  is underlain disconformably 
by the Lubbe Creek Formation of Pliensbachian Age or 
by the upper member of the McCarthy Formation of ear- 
liest Jurassic Age (MacKevett, 1969, p. A44, A46; 1970; 
Imlay and Detterman, 1973, fig. 11A). I t  consists mostly 
of hard dark-greenish-gray fine to very fine grained me- 
dium-bedded graywacke but includes some limy shale 
and some shaly partings. 

BATHONIAN AMMONITE SUCCESSION 

WEST OF COOK INLET 

The stratigraphic positions of many fossil collections 
within the Bowser Formation between Iniskin Bay and 
Tuxedni Bay are described herein in table 4 and are de- 
picted in part on columnar sections (fig. 2). These data 
permit fairly accurate determinations of the strati- 
graphic ranges of many species relative to the top and 
bottom of the formation and to other species or genera 
(fig. 5). 
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TABLE 3.--Geographic distribution of Bethonian ammonites 

[ N u m b e r s  21-58 are k e y e d  t o  l o c a l i t y  n u m b e r s  in f igures 

West s ide  o f  Cook I n l e t  between Tuxedni Bav and I n i s k i n  Bav 

Bowser Formation 

Ch is ik  I s l a n d  and Peninusla t o  t h e  south 

Tuxedni Bay area 
Near Lake 
Hickerson 

21 22 23 24 25 26 27 28 29 30 31 32 33 34 -- - - - - - -- 

(Macrophylloceras) grossicostatum Imlay-------- - - -  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

(Macrophyl loceras) sp---- ----------------- -------- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
C a l l i p h y l l o c e r a s  f r e j b r o c k i  (Imlay)------------------- -- -- -- -- -- -- -- -- -- -- X -- -- -- -- -- 

Lytoceras s p - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  -- -- -- -- -- -- -- -- -- -- -- -- -- --. -- -- 

Oppelia (Oxycer i tes )  sp-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
(Oxycer i tes) a f f .  a. (g.) ch in i tnana Inlay--------  -- -- -- -- x - -  -- -- -- -- -- -- -- -- -- -- 
( L i r o x y i t e s )  cf. a. (C.) k e l l u m i  Imlay ------------ -- -- -- -- X -- -- -- -- -- -- -- -- -- -- -- 

Xenocephalites cf. X. hebetus Imlay-------- ----------- -- -- -- -- -- -- -- -- -- -- -- X - - - - - - - - 
? s p - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  -- -- -- -- -- -- -- -- -- -- -- -- x -- -- -- 

Cranocephalites cost idensus Imlay---------- ----------- -- -- -- -- -- -- -- X -- -- X -- -- X -- -- 

cf. C. cost idensus Imlay  .......................... -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - 
alaskanus Imlay  n. sp ............................. -- -- -- -- -- -- -- X - - - - - - - - - - X -- -- 
cf. C. I n l a y  n. sp ................................ -- -- -- -- -- -- -- -- -- - x x - - - - - - - - - -  

sp. j u v .  cf .  1. magniformis ( Im lay)  --------------- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Parareineckeia hickersonensis Im lay  ------------------- -- -- -- -- -- -- -- -- -- -- -- -- -- X -- -- 

ne lch inens is  Imlay n. sp .......................... -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
cf. P. ne lch inens is  Imlay n. sp------------------- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Cobbanites tuxedniensis Imlay n. sp------------------- -- -- -- -- -- x - - - - - - - - - - - - - - - - - - - - 
sp------------------------------------ ---------- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
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between Tuxedni Bay and Iniskin Bay west o f  Cook Inlet, Alaska 

10 and 11. Higher numbers are USGS Mesozoic locality numbers] 
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MIDDLE JURASSIC (BATHONIAN) AMMONITES FROM SOUTHERN ALASKA 

NORTH 

Lake Hickerson area, sectiorl on 
divide between Red Glacier 
and Boulder Creek 

FIGURE 2.4tratigraphic positions of some Bathonian ammonite localities in the Bowser Formation west of Cook Inlet between Tuxedni 
Bay and Iniskin Bay. Data from Detterman and Hartsock, 1966, p. 3740, pl. 5. Approximate locations of sections are shown in 
figures 10 and 11. 

130 feet 
Siltstone, 

pebbles 
near top 

22700 Iniskinites intermedius 

C H ~ N ~ T N A  tributary of Bear Creek - 22699 Arctocephalites d. A. 
FORMATION 

BOWSER 
FORMATION 

TWIST CREEK 
SILTSTONE , soh 

21 272 Inkkinites intermedius elegons 

820 feet 
Massive 

siltstone 

(On Chisik Island below 
channel conglomerate) 

30258 Kepplerites sd. B and C 
i30263 Kepplerites sp. B and C 

- 30261 Cobbonites tuwedniensis 

- 30262 Inlskinites d. I. intermedius 

- 30257 Cmnocepholites sp. B 
21 284 C. d. C. ignekensis 

- 2271 4 Xenocephalites ? 

122713 Xenocephalites d. 
X. hebetus 

21 283 Cmnocephalites 

730 feet 
Siltstone, 

interbeds of 
sandstone 

150 feet 
Massive 

sandstone 

430 feet 
Massive 

sandy 
siltstone 

- 

-/' 2698 Cmnocephalites costidensus, 

690 feet 
Massive 

siltstone, 
some 
sandstone 
interbeds 

-- 

- 2271 2 Cmnocephalites costidensus 
and C. d. C. alaskanus 

- 2271 1 C. d. C. oloskonus 

12-13 MILES 

C. alaskanus, 
Pamreineckeia hickersonensis, 
Siemiradzkia d. S. aurigem, 
and Twednites aiticostatus 

18-19 MILES 

300 feet 
Siltstone, 

soft 410 feet 
Siltstone, 
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SOUTH 
Area of Tonnie Creek, Edelman Creek, 

and upper part Bowser Creek, section on Tonnie Creek 
lniskin Bay area, section on 

180 feet tributary of Portage Creek 

Massive 
sandstone, 
cong  om - 700 -  2241 6 

erate Silw 
interbeds Chinitna Bay area, 

section on 21320 Chinitnites 
Gaikema Creek 180 feet 

250 feet 20748 Chinitnites Mostly 22538 
covered 

Massive 

180 feet 
Massive 

sandstone 

220 feet 
Siltstone, 

poorly 
exposed 

210 feet 
Massive 

conglom- 
erate 

180 feet 
Massive 

sandstone 

610 feet 
Massive 

siltstone, 

- 2 13 12 Iniskinites d I. 
intermedius, 
Macrophylloceras 
grossicostaturn, 
Calliphyllocems 
freibrocki, and 
Xenocephalites 

22436 Chinitnites pamiformis 
and Cmnocephalites sp. A. 

2131 1 M. grossicostaturn, C. 
freibrocki, and 
Phylloceras bakeri 

k-4 21 31 9 Kepplerites sp. A 

170 feet 
Conglomerate I and coarse I 

sandstone 
11042 Chinitnites pamiformis 

Tuxednites alticostatus 

Shaly to 
Tuxednites alticostatus 

sandstone and C. pamiformis 
20745 Pamreineckeia cf. P. 

130 feet nelchinensis and 
Sandy Cmnocephalites sp. juv. 

I 20011 Twednites 
I conglorn- I alticostatus 

(Fossils listed above are from Park erate I 
Creek) 

Chinitnites 

Iniskinites d. I. 
rnagniformis 

Oppelia (Oxycerites) 

22553 Kepplerites ? 

175 feet I Covered ( 
110 feet 

Sandstone, 

20739 Lytocems 

13028 Cranocephalites sp. juv. 
Iniskinites d. 

320 feet 
Covered I. intermedius, and 

Pamreineckeia 
nelchinensis 

sandstone 21308 Cmnocephalites sp. juv. 

interbeds I t 
21309 Cmnocephalites d. C. 1 a M a n u s  

Massive 
sandstone 

4 MILES 

70 feet 20754 Cranocephalites 
Conglomerate costidensis and 

50 feet C. cf. C. alaskanus 
Siltstone 30265 Tuxednites ? 

(Only localities 2001 1, 20005. 
21319. 27100, and 30265 are 

230 feet from Tonnie Creek; other foss~l 
localities are from Edelman 

siltstone Creek and the upper part of 
Bowser Creek) 

20005 Tuxednites? sp. 
70 feet 27100 Cmnocephalites ? 

Sandstone 4-5 MILES 

260 feet 20751 Cmnocephalites globasus 

I Sandy 20744 Tuxednites ? siltstone 

240 feet 
Siltstone, 

soft 
420 feet 
Siltstone, 

240 feet 
Mostly 20736 Cranocephalites 6. 

covered I C. costidensus 

120 feet 
Sandstone, 

thin-bedded 

170 feet 
Covered 

130 feet 
Sandstone. 

thin-bedded 
Fault at base 



NORTH SOUTH + 

0 
On divide at head of 

Little Oshetna River Northwest of Limestone Hills tributary of Boulder Creek 
on south side in headwaters of 6 miles N. 20" E. of junction with 

west of Conglomerate Creek Little Nelchina River East Boulder Creek 

CHlNlTNA FORMATION 

Unnamed beds 
of 

Bathonian Age 

(Cranocephalites beds) 

Conglomerate 
at base 

650 feet 2751 5 Cranocephalites I I) costidensus 

Sandstone, 
thick-bedded 
with some 
conglomerate 
In up er 100 
feet. rower 
part has coaly 
beds, fossil 
plants, 
siltstone, and 
claystone 

-24822 Cranocephalites cf. C. 
costidensus 

Conglomerate 
at base 

1200 feet 

TALKEETNA FORMATION 

or more 
241 18, 30286 

241 16,241 17, 30288, 30290 

Volcanic rocks 

p,/p, 

Sandstone 
and siltstone, 
medium-to 
thick-bedded 

Upper part 
has some 
conglomerate 

Cranocephalites costidensus 
occurs at all localities 
listed above; 
Cobbanites talkeetnanus and 
Cranocephalites globosus 
at locality 241 16, and 
Parareineckeia nelchinensis 
at locality 24117 

Conglomerate 
at base 

I I I 1 
150 feet Gryphaea, Inoceramus, trigonias, and belemnites 
graywacke 

255 feet 30275 and 30574 Cranocephalites 
cf. C. vulgaris 

30277 and 30577 Cadomites 
sandstone 

30278 and 30578 Chinitnites 
70 feet 

70 feet 
Covered 

) 30580 Megasphaeroceras 

Siltstone, 1 ~~~~0 gray 11 30280 Stemmatoeras and 
Chondmceras 

10C-125 feet 1 Covered I 
100 feet 
Sandstone 

Siltstone; u] 30281 Witchellia 

Cranocephalites costidensus 
occurs at locs. 30573, 3057530579; 
and 30277-30279; 

Cobbanites talkeetnanus at locs. 
30275, 30277, 30574, 30578; 

Talkeetn~tes cadlformis at loc. 
30277; 

Parareineckeia nelchinensis at loc. 
30276; and 

P. hickersonensis at locs. 30576 
and 30577 

FIGURE 3.-Stratigraphic positions of some Bathonian ammonite localities in the Talkeetna Mountains. Data for Nelchina area furnished by 
Arthur Grantz, (written commun., 1972). Approximate locations of sections are shown in figure 9. 
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FIGURE 4.-Partial Middle Jurassic sequence including Bathonian beds exposed on a northwest-trending divide at head of a tributary of Boulder 
Creek near center of NW%SE% sec. 26, T. 22 N., R. 7 E., Anchorage D 3  quadrangle, Talkeetna Mountains, Alaska. 

Bajocian Lower 
Callovian Bathonian 

These ranges show that the lower two-fifths, O r  lower 
500-700 feet, of the formation is characterized by an 
abundance of Cranocephalites costidensus (Imlay). The 
overlying 300-450 feet of beds contain coarser ribbed 
species of Cranocephalites, which are associated with 
the lowermost occurrences of Xenocephalites and of 
Chinitnites parmiformis (Imlay). The next higher 300- 
580 feet of beds at  the top of the formation are charac- 
terized by species of Iniskinites includingz. intermedius 
(Imlay) and some specimens of Cobbanites, Chinitnites, 
Arctocephalites, andKepplerites. Cobbanitesoccursabout 
150 feet below the top of the formation near Tuxedni 
Bay. (See figs. 2,5.) Chinitnites pamri;fmis (Imlay) and 
Chinitnites sp. range upward into the lower part of the 
overlying Chinitna Formation (Imlay, 1915, p. 23). Arc- 
tocephalites near Lake Hickerson occurs 360380 feet 
below the top of the formation and 170-190 feet below 
Iniskinites intemzedius (Imlay). Kepplerites occurs a t  
two levels from 50 to 100 feet below the top of the for- 
mation near Tuxedni Bay, 420 feet below the top a t  Ton- 
nie Creek, and is probably present 360 feet below the top 
at  Iniskin Bay. These occurrences of Kepplerites are 
clearly within the upper part of the range of Iniskinites. 

Chinitna 
Formation 

(basal part) 

TALKEETNA MOUNTAINS 

The stratigraphic occurrences of the Bathonian fossil 
collections within certain unnamed beds in the Talkeetna 
Mountains are described herein in table 4 and are de- 
picted in columnar sections (fig. 3). This information, at  
least for the Boulder Creek area, makes possible the de- 
termination of the stratigraphic ranges of some species 
relative to each other and to the top and bottom of the 
lithologic unit in which they occur (fig. 6). 

All the ammonite-bearing beds in the Nelchina area 
and most of them in the Boulder Creek area are charac- 
terized by an abundance of Cranocephalites costidensus 
and are equivalent to only the lower 500-700 feet of the 
Bowser Formation west of Cook Inlet. Also, the upper- 
most 65 feet of the siltstone sequence in the Boulder 
Creek area contain species of Cranocephalites that are 
similar to C. vulgaris Spath and to C. cf. C. ignekensis 
Imlay (USGS Mesozoic loc. 30275) and probably corre- 
late with beds in the middle part of the Bowser Forma- 
tion that contain similar coarsely ribbed forms of Crano- 
cephalites (for example, USGS Mesozoic loc. 21284). 
Nonetheless, the absence of Iniskinites in the Talkeetna 

Chinitnites 0 100 200 300 400 Feet 
I I 

r 

Cobbanites talkeetnanus 0 20 40 60 80 100 Meters 
< L I I I I I I I I I I  

Cranocephalites costidensus 
r 

. ? 
a B 
C 
8 
P 
C 

w 
CU 
0 
F) 

Tuxedni Group 

Unnamed beds equivalent 
to the Bowser Formation 
north of Cook Inlet 

Unnamed beds equivalent at top to the 
Twist Creek Siltstone and at the bottom to the 
Red Glacier Formation north of Cook Inlet 
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I Phyllaems cf. P. bakeri Imlay - --- -- -I - I 

Bowser Formation 

1 P. (Macrophyllaems) grossicosta tum lmlay - -4 - 

Sandy siltstone 

( CaIIiphyllmms jreibrocki (Imlay) - - - - - - 

Siltstone, sandstone, and conglomerate 

Oppelia (Oxyce rites) sp - - - - - - - - i 
Oppelia (Oxycerites) aff. 0. (0.) chinitnana Imlay - I 
0. (Liroxyites) cf. 0. (L.) kellumi Imlay ----I 
Xenocephalites d. X. hebetus lmlay ----- I 
Kepplerites sp.A ---------- 
K. sp. B ---- - ------- I 
Cranocephalites costidensus (Imlay) - - - -- 1 
C. 6. C. costidensus lmlay - - - - - - - - 
C. alaskanus Imlay, n. sp - --- -- - - - 
C. c f .  C. alaskanus Imlay, n. sp - --- - - 1 
C. d C. ignekensis lmlay - - - - - - - - 
C. globosus Imlay, n. sp - -- - - - - - - 
C. sp.A ----- --------- 
c. sp. B ------- ------ -I 
Arctocephalites cf. A. elegans Spath - - 
Twednites alticostatus (Imlay) - - - - - - 
Chinitnites pamiformis (Imlay) ---- - 

Iniskinites intermedius (Imlay) 

I. d. I. intermedius (Imlay) - 
I. sp. juv. d I. magnijormis (1mlay)----- 

Parareineckeia hickemonensis lmlay -- - - 
Parareineckeia nelchinensis Imlay, n. sp --- 
P. c f .  P. nelchinensis Imlay, n. sp -- ---- I - 
Cobbanites twedniensis Imlay, n. sp - - - - -I 

FIGURE 5.Stratigraphic ranges of Bathonian ammonites in the Bowser Formation west of Cook Inlet, Alaska. 

Siemimdzkia 4. S.  aurigem (Oppel) - - - - - - 

Mountains suggests that marine beds equivalent to the 
upper part of the Bowser Formation are either absent in 
those mountains or are represented in the Boulder Creek 
area by the upper 150 feet of volcanic graywacke that has 
not furnished any ammonites. 

WRANGELL MOUNTAINS 

The stratigraphic positions of many of the fossil collec- 
tions within the Nizina Mountain Formation are not well 
known (table 4). Ammonites of probable early Bathonian 
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FIGURE 6.Stratigraphic ranges of Bathonian ammonites in unnamed beds in the Talkeetna Mountains, Alaska. Ranges bounded by question 
marks indicate fossil occurrences in the Nelchina area. Other ranges indicate fossil occurrences in the Boulder Creek area. 

Phyllocems (Macrophylloceras) grossicostatum lmlay - 
P. (M.) d P. (M.) grossicostatum Imlay --- - - - 
Calliphyllocems frribrocki (Imlay) -- - -- - - - 
Lytocems sp -------------- 
Oecotmustes (Paraecotraustes?) sp - - - - - - - 
Cadomites 6. C. deslongchampsi (d'Orbigny)- --- 
Cranocephalites costidensus (Imlay) - - - - - - - 
C. cf. C. costidensus lmlay 

C. cf. C. ignekensis lmlay -- --------- 
C. globosus Imlay, n. sp ----------- 
C. d C. vulgaris Spath ----------- 
Twednites alticostatus (Imlay)------- - - - 
Chinitnites sp - - - - - - - - - - - - - - - 
Talkeetnites cadiformis Imlay, n. sp - - - - - - - - 
Parareineckeia hickemonensis lmlay - - - - - - - 
P. nelchinensis Imlay, n. sp - - - - - - - - -- 
Cobbanites talkeetnanus Imlay -- - -- - - - - 
C. striatus Imlay, n. sp ----------- 

Age have been obtained, however, from at  least the 
lower 500 feet of that formation (table 3) and represent 
the same species as are associated with Cranocephalites 
costidensus in the Talkeetna Mountains and west of Cook 
Inlet. No faunal evidence for younger faunules of Bath- 
onian or Callovian Age has yet been found in the Wran- 
gel1 Mountains. The fact that one fossil collection, ob- 
tained mostly as float (USGS Mesozoic loc. 28682), 
includes specimens of Teloceras, Norrnannites, and 
Chondroceras (Imlay and Detterman, 1973, p. 24) shows 
that, at  least locally, the formation is basally of late mid- 
dle or early late Bajocian Age. 

AGES AND CORRELATIONS 

Unnamed Bathonian beds in Talkeetna Mountains 

The lowermost beds of ~at'honian, or probable Bath- 
onian, Age in southern Alaska are characterized by 
Cranocephalites costidensus (Imlay) and are dated as 
early Bathonian for the following reasons: (1) They rest 
unconformably on beds of early late Bajocian Age or of 
dder  Jurassic Age (Detterman and Hartsock, 1966, p. 
35,40; Imlay and Detterman, 1973, p. 11, 14, 15; Grantz, 
1961, written commun.). (2) They occur west of Cook In- 

Graywacke 
70 feet 

let in the basal part of an ammonite sequence that is sim- 
ilar to Bathonian ammonite sequences in northern Alaska, 
northern Canada, and East Greenland (fig. 7), except for 
the absence of Arcticoceras (Imlay, 1975, p. 14). (3) They 
contain the ammonite Cadomites, which ranges from up- 
permost Bajocian through most of the Bathonian (Hahn, 
1971, p. 110), and Siemeradxkia (Imlay, 1962a, p. C- 
20, pl. 2, figs. 9, lo), which is known only from the Bath- 
onian (Hahn, 1969, p. 39). (4) They contain several spec- 
imens of Cadomites similar to C. deslongchampsi 
(d'orbigny), which in Europe ranges from the upper- 
most Bajocian into the lower Bathonian (Sturani, 1964, 
p. 20). (5) They contain one specimen of Cadomites simi- 
lar to C. rectelobatus (v. Hauer), which in Europe ranges 
from the uppermost Bajocian through most of the Bath- 
onian but is most common in the lower Bathonian (Stur- 
ani, 1966, p. 29; Kopik, 1974, p. 21,22). (6) They underlie 
beds containing species of Cranocephalites similar to 
those in the C. pompeclcji zone of East Greenland that is 
dated by Callomon (1959, p. 508) as early, but not earli- 
est, Bathonian. 

Against this early Bathonian Age assignment of the 
beds characterized by Cranocephalites costidensus is the 

7 ?-. 

7 ?-. 

7 ?-. 

- 

7 ?-. 

Gray to brown siltstone 
255 feet 

Volcanic graywacke 
150 feet 
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FIGURE 7.40rrelation of Middle Jurassic formations and ammonite faunas in southern Alaska with ammonite faunas of northern 
Alaska, Greenland, and northwest Europe. 

presence of Cobbanites, whose resemblance to Vermi- 
sphinctes of the Leptosphinctinae suggests a late Bajo- 
cian Age. Against a late Bajocian assignment, however, 
is an occurrence of Cobbanites, described herein as C. 
tuxedniensis Imlay n. sp., only 150 feet below the top of 
the Bowser Formation, 50 feet below Kepplerites, 150- 
200 feet above Cranocephalites 6. C. ignekensis Imlay, 
and 600 feet above the uppermost occurrence of Crano- 
cephalites costidensus (Imlay). Cobbanites a t  that strat- 
igraphic position must be considerably younger than Ba- 

Characteristic fossils in 
northern Alaska 
(Frebold, 1964) 

jocian and probably as young as late middle Bathonian. 
Cobbanites is not definitely known from higher beds, al- 
though some fragmentary ammonites from the basal part 
of the Chinitna Formation were once so assigned (Imlay, 
1962a, p. C-26, C-27). That assignment now seems un- 
reasonable because the ribs on those ammonites, origi- 
nally described as Procerites by Imlay (1953, p. 102, pl. 
53, figs. l a ) ,  do not weaken ventrally as on the type 
species of Cobbanites at  a comparable size (Imlay, 1962a, 
pl. 8). 

Cadocems (Stenocadocems) 
stenoloboide 

I .  intermedius 

Characteristic fossils 
in southern Alaska Stages 

L 
a 
CL 
n 
3 

Tal keetna 
Mountains 

Iniskin Bay to 
Tuxedni Bay 

Wrangell 
Mountains 
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Beds characterized by Cranocephalites costidensus 
(Imlay) are known outside Alaska only in west-central 
British Columbia and are likewise dated tentatively as 
early Bathonian (Frebold and Tipper, 1973, p. 1125- 
1130) rather than latest Bajocian. As in Alaska, the age 
evidence is not positive. 

The next higher Bathonian beds west of Cook Inlet 
and in the Talkeetna Mountains of southern Alaska are 
characterized by Cranocephalites cf. C. vulgaris Spath 

Torrens, 1965; Gabilly 

moceras an Peltocems athleta 

Kosmoceras and 
Pseudocadocems 

Kosmocems jason 

Cranocephalites pompeckji 

and C. cf. C. ignekensis Imlay. These furnish a correla- 
tion with beds that in northern Alaska contain C. igne- 
kensis Imlay (1976, p. 15, pl. 2, figs. 9, 11, 12), that in 
northern Canada contain C. vulgaris Spath (Frebold, 
1957, p. 8, pl. 7, figs. 1, 2, pl. 8, fig. la-c), and that in 
East Greenland contain C. vulgaris Spath and C. pom- 
peckji (Madsen) (Callomon, 1959, p. 508). All these am- 
monites occur in the upper part of the range of 
Cranocephalites. The beds in East Greenland that are 
characterized by C. pompeckji are considered to repre- 
sent the lower Bathonian along with the underlying beds 
characterized by C. indistinctus Callomon (Surlyk and 

Cranocephalites indistinctus 

Cranocephalites borealis 
7 

others, 1973, p. 9). The beds in southern Alaska that con- 
tain C. cf. C. ignekensis and C. cf. C. vulgaris are asso- 
ciated with the lowermost occurrences of Xenocepha- 
lites, Zniskinites, and the species Chinitnites parv~ormis 
Imlay, which taxa are unknown from the other areas 
mentioned and at the present time are of little value in 
intercontinental correlations. 

The overlying Bathonian beds in the upper part of the 
Bowser Formation west of Cook inlet are in part of mid- 
dle Bathonian Age, as shown by the presence of one 
specimen of Arctocephulites cf. A. elegans Spath ob- 
tained 360380 feet below the top of the formation near 
Lake Hickerson. This ammonite provides a correlation 
with Arctocephulites beds in northern Alaska (Imlay, 
1976, p. 3-5, 16) and in East Greenland (Callomon, 
1959, p. 508) that are probably of middle Bathonian Age. 

The uppermost beds in the Bowser Formation are ten- 
tatively assigned a late Bathonian Age, because they 
contain Kepplerites but no Cadoceras, a genus that oc- 
curs in abundance with Kepplerites in the basal part of 
the overlying Chinitna Formation. A similar faunal rela- 
tionship occurs in East Greenland, where Kepplerites ap- 
pears first in the upper part of the range of Arcticoceras, 
whereas Cadoceras appears first in the overlying beds 
(zone of Cadoceras variabile) (Callomon and others, 1972, 
p. 18). 

If this dating of the uppermost part of the Bowser For- 
mation is correct and if the Bathonian-Callovian bound- 
ary in East Greenland has been correctly chosen (Callo- 
mon and others, 1972, p. 18), then the uppermost 
Bathonian zones of Cadoceras variabile and C. calyx in 
Greenland have not been identified faunally in southern 
Alaska. Those zones could be represented in southern 
Alaska by an unconformity that is well developed a t  the 
base of the Chinitna Formation in the Talkeetna Moun- 
tains (Grantz, 1960a, b; 1965; written commun., 1972) 
and on the west side of Cook Inlet between Tuxedni Bay 
and Iniskin Bay and is possibly represented in the Inis- 
kin Peninsula by a sharp contact between the Bowser 1 and Chinitna Formations (Detterman and Hartsock, 1966, 
p. 40, 42, pl. 5). Those zones could also be represented 
by the basal beds of the Chinitna Formation west of Cook 
Inlet, as discussed elsewhere (Imlay, 1975, p. 14). 

Zigzogicems zigzag 

Parkinsonia parkinsoni 

Gamntiana gamntiana 

Stenoceras subfurcaturn 

Stephanoceras 
humphriesianum 

Otoites sauzei 

Witchellia laeuiuscula 
Hyperliocems discites 

Graphocems concavum 

Ludwigia murchisonae 

Leiocems opalinum 



16 MIDDLE JURASSIC (BATHONIAN) AMMONITES FROM SOUTHERN ALASKA 

In summation, the beds containing Cranocephalites 
costidensus (Imlay) are either earliest Bathonian or lat- 
est Bajocian Age or both. An early Bathonian Age is fa- 
vored by the fact that they rest unconformably on beds 
of early Bajocian Age, by the presence of an ammonite 
that probably represents Siemeradskia, and by the pres- 
ence of a species of Cadomites similar to C. rectolobatus 
(v. Hauer). The overlying beds containing Cranocepha- 
lites are dated as probably late early Bathonian because 
they contain species of that genus that are similar to spe- 
cies in the C. pompeckji zone in East Greenland. Some- 
what higher beds that contain Arctocephalites are dated 
as middle Bathonian by comparison with the faunal se- 
quence in East Greenland. Still higher beds in southern 
Alaska that contain Kepplerites but no Cadoceras are 
probably of late Bathonian Age by comparison with East 
Greenland. The very latest Bathonian in southern Alaska 
could be represented by an unconformity between the 
Bowser and Chinitna Formations or by the basal beds of 
the Chinitna Formation that are characterized by Znis- 
kinites intemedius (Imlay). 

AMMONITE FAUNAL SETTING 

The Bathonian ammonite genera found in southern 
Alaska represent a mixed assemblage of diverse geo- 
graphic origin. Ammonites characteristic of the Boreal 
Realm include Kepplerites, Cranocephalites, and Arcto- 
cephalites. Ammonites characteristic of the Pacific Realm 
from southern Alaska to Oregon include Xenocephalites, 
Cobbanites, Zniskinites, and Parareineckeia. Ammo- 
nites found to date only in southern Alaska include Tux- 
ednites n. gen., Talkeetnites n. gen., and Chinitnites. 
Ammonites that occur nearly worldwide in the Batho- 
nian, but are uncommon in the arctic region, include 
Phylloceras, Macrophylloceras, Calliphylloceras, and 
Lytoceras. Ammonites that occurred nearly worldwide 
except in the arctic region include Siemeradxkia?, Ca- 
domites, and perhaps Oecotraustes. 

GEOGRAPHIC DISTRIBUTION 

The geographic occurrences of the ammonites de- 
scribed herein are shown in figures 8-11 and tables 2 
and 3. Detailed descriptions of the occurrences are given 
in table 4. 

SYSTEMATIC DESCRIPTIONS 

Family PHYLLOCERATIDAE Zittel, 1884 
Subfamily PHYLLOCERATINAE Zittel, 1884 

Genus PHYLLOCERAS Suess, 1865 

Phylloceras cf. P. bakeri Imlay 

Plate 1, figures 6, 10 

Two small specimens have ribbing identical with that 
on P. baker-i Imlay (1953, p. 72, pl. 25, figs. 10, 14) at  a 

comparable size and probably are immature forms of that 
species. 

Figured specimen.-USNM 240705. 
Occurrence.-Bowser Formation at  USGS Mesozoic 

localities 21311 and 21312 on Gaikema Creek in the Chi- 
nitna Bay area. These occurrences are, respectively, 
910-930 feet and 980 feet above the base of the forma- 
tion, which at  that place is 1,520 feet thick. 

Subgenus MACROPHYLLOCERAS Spath, 1927 

Phylloceras (Macrophylloceras) grossicostatum Imlay 

Plate 1, figures 12, 13 

Phylloceras (Macrophylloceras)grossicostatum Imlay, 1953, U.S. Geol. 
Survey Prof. Paper 249-B, p. 74, pl. 25, figs. 11-13, 15, 16. 

This species is represented by 13 septate specimens of 
various sizes that match very well the type specimens 
from the Chinitna Formation. 

Figured specimen.-USNM 240706. 
Occurrence.-Bowser Formation at  USGS Mesozoic 

localities 21311, 21312, and 22436 west of Cook Inlet. 
Equivalent unnamed beds in the Talkeetna Mountains at  
Mesozoic locality 30574. 

Subfamily CALLIPHYLLOCERATINAE Spath, 1927 
Genus CALLIPHYLLOCERAS Spath, 1927 

Calliphylloceras freibrocki (Imlay) 

Plate 1, figures 7-9, 11 

Phylloceras (Calliphylloceras) freibrocki Imlay, 1953, U.S. Geol. Sur- 
vey Prof. Paper 249-B, p. 73, pl. 26, figs. 7-11. 

The species is represented by 12 specimens of various 
sizes; some show faint ribs or striae on the venter. These 
specimens are assigned to Calliphylloceras rather than 
Holcophylloceras because they lack distinct ribs on the 
venter and because their constrictions do not affect the 
test. 

Types.-Holotype, USNM 108006; paratypes, USNM 
108007, 108008; hypotypes, USNM 240707, 240708. 

Occurrence.-Bowser Formation at  USGS Mesozoic 
locality 21311, 21312, and 22712 west of Cook Inlet. 
Equivalent unnamed beds in the Talkeetna Mountains at  
Mesozoic localities 24117, 30275, and 3057630578. 

Family LYTOCERATIDAE Neumayr, 1875 
Subfamily LYTOCERATINAE Neumayr, 1875 

Genus LYTOCERAS Suess, 1875 

Lytoceras sp. 

Plate 2, figures 10-12 

One septate internal mold shows evolute coiling, a 
nearly round whorl section, and crinkled riblets that in- 
cline gently forward on the flanks but cross the venter 
transversely. Constrictions are not present. The speci- 
men closely resembles Lytoceras eudisianum (d'orbigny) 
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FIGURE 8.-Index map of listed Bathonian fossil localities in the Nizina Mountain Formation in the Wrangell Mountains, Alaska. Numbers on 
map refer to those given in table 4. 

as figured by J. Wendt (1963, p. 116, pl. 17, fig. 2) but 
lacks the flared ribs of the holotype as figured by 
d'orbigny (1845, pl. 128). 

Figured specimen. -USNM 240709. 
Occurrence.-Unnamed beds in the Talkeetna Moun- 

tains at  USGS Mesozoic locality 30579. One small frag- 
ment of Lytoceras occurs also in the Bowser Formation 
on the Iniskin Peninsula at  Mesozoic locality 20739. 

Family OPPELIIDAE Bonarelli, 1894 
Subfamily OPPELIINAE Bonarelli, 1894 

Genus OPPELIA Waagen, 1869 
Subgenus OXYCERITES Rollier, 1909 

Oppelia (Oxycerites) aff. 0 .  (0 . )  chinitnana Imlay 

Plate 3, figures 1-5 

One septate specimen differs from 0. (0.) chinitnana 
Imlay (1953, p. 74, pl. 26, figs. 3-6) from the Chinitna 
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FIGURE 9.-Index map of listed Bathonian fossil localities in unnamed beds in the Talkeetna Mountains, Alaska. Numbers on map refer to 
those given in table 4. 

Formation in southern Alaska by having much weaker 
and more widely spaced sickle-shaped ribs on the upper 
parts of its flanks. Those ribs are stronger and appear 
earlier than in another specimen of 0. (Oxycerites) from 
that formation (Imlay, 1953, p. 75. pl. 26, figs. 1, 2). 

Figured specimen.-USNM 240710. 
Occurrence.-Bowser Formation, 160-210 feet below 

top in the Tuxedni Bay area at  USGS Mesozoic locality 
22538. 

Subgenus LIROXYITES Imlay, 1962 

Oppelia (Liroxyites) cf. 0. (L.) kellumi Imlay 

by its ribs being almost falcate and somewhat broader 
and stronger on the upper part of the flank. One spiral 
band occurs near the middle of the flank where the ribs 
bend rather abruptly. The keel is pinched at  its base. The 
umbilicus is not preserved but must have been very 
small. 

Figured specimen.-USNM 240711. 
Occurrence.-Bowser Formation, 300 feet below top, 

at  USGS Mesozoic locality 30257 in the Tuxedni Bay 
area. 

Family SPHAEROCERATIDAE Buckman, 1920 
Genus CADOMITES Munier-Chalmas, 1892 

Plate 3, figure 6 Cadomites cf. C. deslongchampsi (d90rbigny) 

One fragmentary ammonite differs from the most Plate 4, figures I, 2, 4-12 

coarsely ribbed specimens of 0. (L.) kellumi I m l a ~  ~ f .  Ammonites deslongchampsi (d'orbigny), 1846, Paleontologie 
(196213, p. A-8, pl. 2, figs. 7, 10) at  a comparable size Francaise, Terrains Jurassiques, v. 1, p. 405, pl. 138, figs. 1, 2. 
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FIGURE 10.-Index map of listed Bathonian fossil localities in the Bowser Formation on Chisik Island and on the peninsula between Tuxedni 
Bay and Cook Inlet, Alaska. Numbers on map refer to those given in table 4. Base of Chinitna Formation is indicated by dashed lines. 
Base of Bowser Formation is indicated by dotted lines. 
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FIGURE 11.-Index map of listed Bathonian fossil localities in the Bowser Formation on Iniskin Peninsula west of Cook Inlet, Alaska. 
Numbers on map refer to those given in table 4. Base on Chinitna Formation is indicated by dashed lines. Base of Bowser Formation 
is indicated by dotted lines. 

cf. Cadomites cf. C. deslongchampsi (dJOrbigny). Arkell, 1952, Eng- cf. Cadomites deslongchampsi Defrance in Roman and Petourand, 
lish Bathonian Ammonites, pt. 3, p. 79-81, text fig. 21, pl. 9, 1927, Travaux, Lyon Univ. Lab. Geol., pt. 11, mem. 9, p. 44, pl. 
fig. 3a, b. 7, figs. 5a, b. 
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TABLE 4.-Description of Bathonian fossil localities in southern Alaska 

Number USGS C o l l e c t o r ' s  
on Mesozoic f i e l d  

f i g s .  1 o c a l  i ti es 
8-11 

numbers 

2 28525 61-60 

3 28527 6 1  ABC 19 

3 28699 62 AMK 48 

4 28526 62 ABC 33 

5 28692 62 AMK 32 

62 AMK 46 

62 AMK 43 

62 AMK 52 

62 AMK 53 

62 AMK 53A 

62 AMK 54A 

C o l l e c t o r ,  year  o f  c o l l e c t i o n ,  d e s c r i p t i o n  o f  
l o c a l i t y ,  and s t r a t i g r a p h i c  assignment 

E.M. MacKevett, D.L. Jones, and M. C. Blake, 1961. 
Wrangel l  Mountains. McCarthy (C-5) quad. SE. cor .  
sec. 8, T. 3 S., R. 16 E., N i z i n a  Mounta in 
Format ion.  

D. L. Jones, 1961. Wrangel l  Mountains. McCarthy 
(C-5) quad. SW. c o r .  sec. 9, T. 3 S., R. 16 E., 
N i z i n a  Mounta in Format ion.  

M. C. Blake, Jr., 1961. Wrangel l  Mountains. 
McCarthy (C-5) quad. SW. cor .  NW% sec. 14, T. 3 
S., R. 15 E., N i z i n a  Mounta in Format ion,  lower  
p a r t ,  a few hundred f e e t  above t h e  Lubbe Creek 
Format i  on. 

R. W. I m l a y  and E. M. MacKevett, 1962, Wrangel l  
Mountains. F l o a t  f rom N i z i n a  Mounta in Format ion 
a t  same p l a c e  as l o c a l i t y  28527. 

M. C. B lake  Jr., 1961. Wrangel l  Mountains. 
McCarthy (C-5) quad. SW%NE%NE% sec. 22, T. 3 S., 
R. 15 E., N i z i n a  Mounta in Format ion about 500 f t  
above t h e  Lubbe Creek Formation. 

E. M. MacKevett, 1962. Wrangel l  Mountains. 
McCarthy (C-5) quad. West-centra l  p a r t  o f  NE%SW% 
sec. 24, T. 3 S., R. 15 E. F l o a t  f r o m  N i z i n a  
Mounta in Formation, p r o b a b l y  ob ta ined  below midd le .  

R. W. Imlay, 1962. Wrangel l  Mountains. McCarthy 
(C-5) quad. SE%NW%SW+ sec. 24, T. 3 S., R. 15 E., 
N i z i n a  Mounta in Formation, f l o a t  f rom lower p a r t  
p robab ly  about 300 ft above base. 

E. M. MacKevett, 1962. Wrangel l  Mountains. 
McCarthy (C-5) quad. NE. c o r .  SW%SW% sec. 24, T. 3 
S., R. 15 E., f l o a t  f r o m  N i z i n a  Mounta in 
Format i  on, p r o b a b l y  f r o m  1 ower p a r t .  

R. W. Imlay, 1962. Wrangel l  Mountains. McCarthy 
(C-5) quad. Near creek i n  SE%SW%NW% sec. 20 T. 3 
S., R. 16 E., N i z i n a  Mounta in Formation, p robab ly  
m idd le  p a r t .  

R. W. Imlay, 1962. Wrangel l  Mountains. McCarthy 
(C-5) quad. Near creek i n  c e n t e r  SE%NW% sec. 20, 
T. 3 S., R. 16 E., N i z i n a  Mounta in Formation, 
m o s t l y  f l o a t .  

E. M. MacKevett, 1962. Wrangel l  Mountains. About 
500 f t  west o f  Mesozoic l o c .  28682. 

E. M. MacKevett, 1962. Wrangel l  Mountains. 
McCarthy C-5 quad. Near creek i n  c e n t e r  SW%NE% 
sec. 20, T. 3 S., R. 16 E., N i z i n a  Mountain 
Formation, near base. 
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TABLE 4.-Description o f  Bathonian fossil localities in southern Alaska-Continued 

Number USGS C o l l e c t o r ' s  
on Mesozoic f i e l d  C o l l e c t o r ,  year  o f  c o l l e c t i o n ,  d e s c r i p t i o n  o f  

f i g s .  1 o c a l  i ti es numbers l o c a l i t y ,  and s t r a t i g r a p h i c  assignment 
8-11 

11 28691 62 AMK 28 E. M. MacKevett, 1962. Wrangel l  Mountains. 
McCarthy (C-5) quad. Sou th -cen t ra l  p a r t  NE%SE% 
sec. 4, T. 4 S., R. 15 E., N i z i n a  Mountain 
Formation, f l o a t  f rom near base. 

12 27515 RAL 115 R. A. Lyon, 1959. Ne lch ina  area. Ta lkee tna  
Mountains (A-2) quad. L a t  62010136"N., 1 ong 
147040'09" W. South o f  L i t t l e  Oshetna R i v e r  a t  
a l t i t u d e  o f  4,800 ft. Tuxedni Group, upper p a r t .  
Conglomerate and sandstone 35-55 f t  below base o f  
C h i n i t n a  Formation. 

A r t h u r  Grantz and L. F. Fay, 1953, Ne lch ina  area. 
Tal  keetna Mountains (A-2) quad. L a t  
62010121"N., l o n g  147042 '25"W. South o f  
L i t t l e  Oshetna R i v e r  a t  a l t i t u d e  o f  4,500 f t  
Tuxedni Group, upper p a r t .  From sandstone 325 f t  
below base o f  C h i n i t n a  Format ion.  

A r t h u r  Grantz, R. D. Hoare, and R. W .  Imlay,  1952. 
Nel c h i  na area. T a l  keetna Mountains (A-2) quad. 
L a t  62007 I33l1N., l o n g  147040 '20MW., N o r t h  f o r k  
o f  upper p a r t  o f  L i t t l e  N e l c h i n a  R i v e r .  Tuxedni 
Group, upper p a r t ,  400 f t  below base o f  C h i n i t n a  
Formation. 

L. F. Fay and A r t h u r  Grantz, 1953. Ne lch ina  area. 
Ta l  keetna Mountains (A-2) quad. L a t  
62007'15"N., l o n g  147041 '29"W. Nor th  f o r k  o f  
upper p a r t  o f  L i t t l e  N e l c h i n a  R iver .  Tuxedni 
Group, upper p a r t ,  about 400 f t  below base o f  
C h i n i t n a  Format ion.  

A r t h u r  Grantz, R. D. Hoare and R. W. Imlay, 1952. 
Nel c h i  na area. Ta l  kee tna  Mountains (A-2) quad. 
L a t  620 07'15"N., l o n g  1470 42 '  02"W. N o r t h  
s i d e  o f  n o r t h  f o r k  o f  upper p a r t  o f  l i t t l e  
N e l c h i n a  R i v e r .  Tuxedni Group, upper p a r t ,  115 f t  
below base o f  C h i n i t n a  Format ion.  

A r t h u r  Grantz, R. D. Hoare, and R. W. Imlay,  1952. 
Same d e s c r i p t i o n  as Mesozoic l o c .  24116 except  
f o r  l o c a t i o n  on sou th  s i d e  o f  stream. 

A r t h u r  Grantz, 1952. N.elchina area. Ta lkee tna  
Mountains (A-2) quad., about  0.18 m i l e  f a r t h e r  
upstream t h a n  Mesozoic l o c .  24116. Tuxedni Group, 
upper p a r t ,  about 75 f t below base o f  C h i n i t n a  
Format i  on. 

R. L. Detterman, R. W. Imlay,  and Don Hartman, 1972. 
Nel c h i  na area. Ta l  kee tna  Mountains (A-2) quad. 
On Card ioceras  Creek i n  SW%SW% sec. 31, T. 24 N., 
R. 10 E. P robab ly  same p l a c e  as Mesozoic l o c .  
24118. Tuxedni Group, upper p a r t .  Graywacke and 
sandstone about 75 f t  below base o f  C h i n i t n a  
Format i  on. 
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TABLE 4.-Description of Bathonian fossil localities in southern Alaska<ontinued 

Number USGS C o l l e c t o r ' s  
on Mesozoic f i e l d  

f i g s .  1 oca l  i ti es numbers 
8-11 

C o l l e c t o r ,  year  o f  c o l l  e c t i o n ,  d e s c r i p t i o n  o f  
l o c a l i t y ,  and s t r a t i g r a p h i c  assignment 

R. L. Detterman, R. W. Imlay,  and Don Hartman, 
1972. Same l o c a t i o n  as Mesozoic l o c .  30286. 
Tuxedni Group, upper p a r t .  Graywacke and brown 
s i l t s t o n e  c o n t a i n i n g  l i m y  c o n c r e t i o n s  about 100 f t  
below base o f  C h i n i t n a  Format ion.  

16 30288 72ADt 15 -3 R. L. Detterman, R. W. Jmlay, and Don Hartman, 
1972. Tuxedni Group, upper p a r t .  Same l o c a t i o n  
as Mesozoic l o c .  30286. I n  s i l t s t o n e  c o n t a i n i n g  
l i m y  concre t ions  about 115 ft below base of 
C h i n i t n a  Format ion.  

R. L. Detterman, R. W .  Imlay,  and Don Hartman, 
1972. Nel c h i  na area. Tal  keetna Mountains (A-2) 
quad. On south s i d e  o f  Card ioceras Creek d i r e c t l y  
across r i v e r  f r o m  Mesozoic loc .  30288. Near 
southern boundary o f  s o u t h - c e n t r a l  p a r t  of SW%SW% 
sec. 31, T. 24 N, R. 10 E. Tuxedni Group, upper 
p a r t .  Massive graywacke about 165 f t  below base 
o f  C h i n i t n a  Format ion.  

R. L. Detterman, R. W. Im lay ,  and Don Hartman, 
1972. Nel c h i  na area. Ta l  keetna Mountains (A-2) 
quad. Near Mesozoic loc .  30289 b u t  about 50 f t  
h i g h e r  s t r a t i g r a p h i c a l l y .  Tuxedni Group, upper 
p a r t .  S i l t s t o n e  165 f t  below base o f  C h i n i t n a  
Format ion.  

R. L. Detterman, R. W .  Imlay,  and Don Hartman, 
1972. Boulder Creek area. Ta lkee tna  Mountains. 
Anchorage (D-3) quad. On r i d g e  t r e n d i n g  nor thwes t  
from peak t h a t  i s  1.2 m i l e s  S. 350 W .  o f  VABM 
Snag near c e n t e r  o f  NW%SE% sec. 26, T. 22 N., R. 7 
E., Tuxedni Group, upper p a r t .  From base o f  150 
f t o f  v o l c a n i c  graywacke u n d e r l y i n g  basa l  
conglomerate o f  C h i n i t n a  Formation. 

R. L. Detterman, R. W .  Imlay,  and Don Hartman, 1972. 
Boulder  Creek area i n  Ta lkee tna  Mountains. Same 
l o c a t i o n  as Mesozoic l o c .  30274 b u t  f r o m  170-215 
f t  below base o f  C h i n i t n a  Format ion i n  g ray  
s i l t s t o n e  b e a r i n g  l i m y  concre t ions .  

R. L. Detterman, R. W. Imlay,  and Don Hartman, 
1972. Same d e s c r i p t i o n  as Mesozoic l o c .  30275 b u t  
f r o m  255 t o  295 f t  below base o f  C h i n i t n a  
Format i  on. 

R. L. Detterman, R. W .  Imlay,  and Don Hartman, 
1972. Same d e s c r i p t i o n  as Mesozoic l o c .  30275 b u t  
f rom 255 t o  295 f t  below base o f  C h i n i t n a  
Formation. 

R. L. Detterman, R. W. Imlay,  and Don Hartman, 
1972. Same d e s c r i p t i o n  as Mesozoic l o c .  30275 b u t  
f r o m  293-375 f t below base o f  C h i n i t n a  Formation. 
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TABLE 4.-Description o f  Bathonian fossil localities in southern Alaska--Continued 

Number USGS C o l l e c t o r ' s  
on Mesozoic f i e l d  C o l l e c t o r ,  year  o f  c o l l e c t i o n ,  d e s c r i p t i o n  o f  

f i g s .  1 o c a l  i ti es numbers l o c a l i t y ,  and s t r a t i g r a p h i c  assignment 
8-11 

R. L. Detterman, R. W. lmlay,  and Don Hartman, 
1972. Same d e s c r i p t i o n  as Mesozoic l o c .  30275 b u t  
f r o m  375 t o  405 f t  below base o f  C h i n i t n a  
Format ion i n  brown s i l  t s t o n e .  

R. L. Detterman, R. W. Imlay,  and Don Hartman, 1972. 
Same d e s c r i p t i o n  as Mesozoic l o c .  30275 b u t  f rom 
405 t o  475 f t  below base o f  C h i n i t n a  Format ion i n  
graywacke. 

R. W. I m l a y  and Jordan P f l a k e r ,  1974. Same 
d e s c r i p t i o n  as Mesozoic 1 oc. 30275. 

R. W. I m l a y  and Jordan P f l a k e r ,  1974. Same 
d e s c r i p t i o n  as Mesozoic l o c .  30275 b u t  f r o m  215 t o  
260 f t below base o f  C h i n i t n a  Formation. 

R. W. I m l a y  and Jordan P f l a k e r ,  1974. Same 
d e s c r i p t i o n  as Mesozoic 1 oc. 30276, b u t  most 
f o s s i l s  a re  f rom upper 40 ft. 

R. W. I m l a y  and Jordan P f l a k e r ,  1974. Same 
d e s c r i p t i o n  as Mesozoic 1 oc. 30277, b u t  most 
f o s s i l s  a re  f rom upper 40 ft. 

R. W. I m l a y  and Jordan P f l a k e r ,  1974. Same 
d e s c r i p t i o n  as Mesozoic l o c .  30278. 

R. W. I m l a y  and Jordan P f l a k e r ,  1974. Same 
d e s c r i p t i o n  as Mesozoic 1 oc. 30279. 

R. A. Lyons, 1960?. On same r i d g e  and same sequence 
as USGS Mesozoic l o c s .  30275-30279. 

R. W. I m l a y  and Don Hartman, 1972. Bou lder  Creek 
area i n  T a l  kee tna  Mountains . Anchorage (D-4) 
quad. On eas t  s i d e  o f  t r i b u t a r y  o f  Bou lder  Creek, 
5.2 m i l e s  N- 170 E. o f  j u n c t i o n  o f  main creek 
w i t h  Eas t  Bou lder  Creek i n  s o u t h - c e n t r a l  p a r t  o f  
NW% sec. 35 T. 22 N., R. 7 E. Tuxedni Group, 
upper p a r t .  I n  s i l t s t o n e  and some i n t e r b e d d e d  
graywacke l y i n g  a t  l e a s t  150 f t below base o f  
C h i n i t n a  Format ion.  

M a r t i n ,  G. C., 1913. Bou lder  Creek area i n  
Tal  kee tna  Mountains . Anchorage (D-4) quad. 
Sou th -cen t ra l  p a r t  o f  NW% sec. 10, T. 21  N., R. 7 
E., a t  a l t i t u d e  o f  3,400 f t on n o r t h  s i d e  o f  knob, 
1 m i l e  nor thwest  o f  Bou lder  Creek and 3 m i l e s  N. 
110 E. o f  mouth o f  Eas t  Bou lder  Creek. Tuxedni 
Group, upper p a r t ,  u n d e r l y i n g  C h i n i t n a  Format ion.  

R. L. Detterman, R. W. Imlay,  and Don Hartman, 
1972. Boulder  Creek area i n  Ta lkee tna  Mountains. 
Anchorage (D-4) quad. I n  g u l l y  2.6 m i l e s  N. 70 
E. o f  j u n c t i o n  o f  Boulder  and E a s t  Bou lder  Creeks 
i n  w e s t - c e n t r a l  p a r t  o f  SW% sec. 10, T. 21 N., R. 
6 E. Tuxedni Group, upper p a r t .  S i l t s t o n e -  
b e a r i n g  cannonbal l  c o n c r e t i o n s  beneath T e r t i a r y  
1 ava f l o w s .  
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TABLE 4.-Description o f  Bathonian fossil localities in southern Alaska-Continued 

Number USGS C o l l  e c t o r  ' s 
on Mesozoic f i e l d  C o l l e c t o r ,  year  o f  c o l l e c t i o n ,  d e s c r i p t i o n  o f  

f i g s .  1 o c a l  i ti es numbers l o c a l i t y ,  and s t r a t i g r a p h i c  assignment 
8-11 

R. L. Detterman, R. W. Imlay,  and Don Hartman, 
1972. Same p lace  as Mesozoic l o c .  30271, b u t  
about 30 f t  lower  s t r a t i g r a p h i c a l l y .  

R. L. Detterman, R. W. Imlay,  and Don Hartman, 
1972. Tuxedni Group, upper p a r t .  F l o a t  i n  g u l l e y  
about 1,000 ft n o r t h  o f  Mesozoic loc .  30271 i n  NW. 
cor .  SW% sec. 10, T. 21  N., R. 6 E. 

T. W. Stanton, 1904. N o r t h  s i d e  o f  Cook I n l e t  i n  
Tuxedni Bay area a t  n o r t h  end o f  C h i s i k  I s land ;  
Kenai (A-8) quad. 1.25 m i l e s  S. 810 E. of 
F o s s i l  P o i n t  i n  sec. 19, T. 1 N., R. 19 W. Bowser 
Format ion 1 ft below top,  j u s t  below conglomerate 
a t  base o f  C h i n i t n a  Format ion.  

D. J. M i l l e r  and R. W. Imlay, 1948. Tuxedni Bay 
area. Kenai (A-8) quad. Same p l a c e  as Mesozoic 
loc .  3014. 

R. W. I m l a y  and R. L. Detterman, 1972. Tuxedni Bay 
area. Kenai (A-8) quad. 1.4 m i l e s  S. 400 W. of 
mouth o f  smal l  stream e n t e r i n g  Tuxedni Channel 
f rom southwest o p p o s i t e  C h i s i k  I s 1  and. 
Sou th -cen t ra l  p a r t  o f  NEt sec. 10, T. 1 S., R. 20 
W. Bowser Format ion 100 f t  below t o p  i n  s i l  t s t o n e  
c o n t a i n i n g  sandstone i n t e r b e d s .  

R. L. Detterman, and R. W. Imlay, 1972. Tuxedni Bay 
area. Kenai (A-8) quad. Near c e n t e r  SW%NE% sec. 
10, T. 1 S., R. 20 W. Bowser Format ion about 300 
f t be1 ow top.  

R. L. Detterman and R. W. Imlay, 1972. Tuxedni Bay 
area. Kenai (A-8) quad. SW. cor .  FIE% sec. 10, T. 
1 S., R. 20W., about  1 . 6 m i l e s S .  4 3 0 ~ .  of 
mouth o f  stream. Bowser Format ion about 300 f t  
below t o p  i n  brownish s i l  t s tone .  

R. L. Detterman and R. W .  Imlay, 1972. Tuxedni Bay 
area. Kenai (A-8) quad. SW. corn.  SE%NE% sec. 10, 
T. 1 S., R. 20 W., 1.6 m i l e s  S. 380 W. o f  mouth 
o f  stream. Bowser Format ion about 150 f t below 
t o p  i n  brownish s i l t s t o n e .  

R. W. I m l a y  and D. J. M i l l e r ,  1948. Tuxedni Bay 
area. Kenai (A-8) quad., 4.1 m i l e s  S. 120 W. of 
F o s s i l  P o i n t  i n  NE%NW%SE% sec. 10, T. 1 S., R. 20 
W. Bowser Format ion 900-950 f t  above base and 
300-350 f t  below t o p  i n  brownish s i l t s t o n e .  

R. W. I m l a y  and D. J. M i l l e r ,  1948. Tuxedni Bay 
area. Kenai (A-8) quad. F i r s t  o u t c r o p  above 
mouth o f  stream e n t e r i n g  Bear Creek f rom southeast  
4.2 m i l e s  S. 200 W. o f  F o s s i l  Po in t ,  s l i g h t l y  
south o f  cen te r  o f  NkSE% sec. 9, T. 1 S., R. 20 
W. Bowser Format ion about 500 f t above base and 
750 f t  below t o p  i n  g ray  s i l t s t o n e .  
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TABLE 4.-Description o f  Bathonian fossil localities in southern Alaska--Continued 

Number USGS Coll ec to r '  s 
on Mesozoic f i e l d  Col lec tor ,  year of co l l ec t ion ,  descr ip t ion of 

f i g s .  1 ocal i t i  es numbers l o c a l i t y ,  and s t r a t ig raph ic  assignment 
8-11 

R. W. Imlay and 0. J. Miller ,  1948. Tuxedni Bay 
area.  Kenai (A-8) quad., 2.1 miles S. 400 W. of 
mouth of small stream enter ing Tuxedni Channel 
from southwest. North-central par t  of NW%SE%SW% 
sec. 10, T. 1 S., R. 20 W. Bowser Formation 50-75 
f t  below top in brownish s i l t s t o n e .  

Arthur Grantz, 1951. Tuxedni Bay area.  Kenai 
(A-8) quad., 0.38 mile above mouth of t r i b u t a r y  
entering Bear Creek from southeast .  Near center 
SW%SE% sec. 9., T. 1 S., R. 20 W. Bowser Formation 
about 100 f t  above base. 

Arthur Grantz, 1951. Tuxedni Bay area.  Kenai 
(A-8) quad., 0.45 mile above mouth of t r i b u t a r y  
enterin? Bear Creek from southeast .  East-central  
pa r t  SW,SE% sec. 9, T. 1 S., R. 20 W . ,  Bowser 
Formation about 150 f t  above base. 

Arthur Grantz, 1951. Tuxedni Bay area. Kenai 
(A-8) quad., 0.62 mile above mouth of t r i b u t a r y  

Bear Creek from southeast .  East cent ra l  
F$lr:gSW% sec. 9, T. 1 S., R. 20 W. Bowser 
Formation about 750 f t  above base and 500 f t  below 
top.  

Arthur Grantz, 1951. Tuxedni Bay area. Kenai 
(A-8) quad., 0.67 mile above mouth of same 
t r i b u t a r y  described under Mesozoic loc.  22711. 
SW. cor. SE%SE% sec. 9, T. 1 S., R. 20 W. Bowser 
Formation about 900 f t  above base and 350 f t  below 
top. 

Arthur Grantz, 1951. Lake Hickerson area. Seldovia 
(D-8) quad., on ridge 1.5 miles N .  390 501E. of 
head of Lake Hickerson. NW. cor.  SW% sec. 28, T. 
2 S., R. 21 W . ,  Bowser Formation 690 f t  above base 
and 1,010 f t  below top.  

A r t h u r  Grantz, 1951. Lake Hickerson area. Sel dovi a 
(D-8) quad., on ridge 1.62 miles N .  510 E. of 
head of Lake Hickerson. East-central  p a r t  NEtpSW% 
SW% sec. 28, T. 2 S., R. 21 W . ,  Bowser Formation 
360-399 f t  below top. 

Arthur Grantz, 1951. Lake Hickerson area. Seldovia 
(D-8) quad., on r idge  1.7 miles N .  510 E. of 
head of Lake Hickerson. SW. cor. SE%SW% sec. 28, 
T. 2 S., R. 21 W . ,  Bowser Formation about 240 f t  
be1 ow top. 

R. W .  Imlay and D.  J. Mil ler ,  1948. In iskin  
Peninsula. Iliamna ( D - 1 )  quad., 1.92 miles N .  
890 E. of dock a t  mouth of F i t z  Creek. West 
cent ra l  pa r t  NW%NW% sec. 28, T. 4 S., R. 22 W .  
Bowser Formation 550-600 f t  below  to^ and 920-970 
f t  above base. 
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TABLE 4.-Description o f  Bathonian fossil localities in southern Alaska--Continued 

Number USGS C o l l e c t o r ' s  
on Mesozoic f i e l d  C o l l e c t o r ,  year  o f  c o l l e c t i o n ,  d e s c r i p t i o n  o f  

f i g s .  1 o c a l  i ti es numbers l o c a l i t y ,  and s t r a t i g r a p h i c  assignment 
8-11 

R. W. I m l a y  and D. J. M i l l e r ,  1948. I n i s k i n  
Peninsula.  I l i a m n a  (D-1) quad., 1.9 m i l e s  N. 
860 E. o f  dock a t  mouth o f  F i t z  Creek near 
c e n t e r  NW%NW% sec. 28, T. 4 S., R. 22 W. Bowser 
Format ion about 70 f t  h i g h e r  t h a n  Mesozoic l o c .  
21311. 

J. K. Hartsock, 1950. I n i s k i n  Peninsula.  Same 
d e s c r i p t i o n  as Mesozoic l o c .  21312. Bowser 
Format ion about 380 ft above base. 

R. W. I m l a y  and D. J. M i l l e r ,  1948. I n i s k i n  
Peninsula.  Ili amna (D-1) quad., 2.4 m i l e s  S. 
840 W. o f  dock a t  mouth o f  F i t z  Creek. SW. c o r .  
SE%NW% o f  sec. 27, T. 4 S., R. 23 W. Bowser 
Format ion about 380 f t  above base and 1,140 f t  
be1 ow top. 

R. W. I m l a y  and D. J. M i l l e r ,  1948. I n i s k i n  
Peninsula.  I l i a m n a  (0-1) quad., 2.3 m i l e s  S. 
860 W. o f  dock a t  mouth o f  F i t z  Creek. 
West-centra l  p a r t  SE%NW% sec. 27, T. 4 S., R. 23 
W. Bowser Formation. F l o a t  about 100 f t  lower  i n  
gu lch  than  a t  Mesozoic l o c .  21308. 

R. W. I m l a y  and D. J. M i l l e r ,  1948. I n i s k i n  
Peninsula.  I l i a m n a  (D-1) quad., 0.65 m i l e  5. 
350 E. o f  Tonnie Peak. Near cen te r  NE%NW% sec. 
7, T. 5 S., R. 23 W. Bowser Format ion about 410 f t  
below top. 

Helmuth Wedow and L. B. Kel lum, 1944. I n i s k i n  
Peninsula.  I l i a m n a  ( D - 1 )  quad., 1 m i l e  up Tonnie 
Creek frm t r a i l  j u s t  above c r e s t  o f  t h i r d  f a l l s .  
Near c e n t e r  NE%NW% sec. 7, T. 5 S., R. 23 W., 
Bowser Format ion about 840 f t above base and 990 
ft below top.  

R. L. Detterman, 1958. I n i s k i n  Peninsula.  I l i a m n a  
(D-1) quad. On Tonn ie  Creek, 0.94 m i l e  N. 610 
W. of I. B. A. No. 1 w e l l .  Near cen te r  o f  NE% 
sec. 7, T. 5 S., R. 23 W. Bowser Format ion about 
90 ft above base. 

L. B. Kel lum, 1944. I n i s k i n  Peninsula.  I l i a m n a  
(D-1) quad. Southwest s i d e  o f  Tonnie Creek about 
700 f t  upstream f r o m  lower cascade and 0.85 m i l e  
S. 56 0 E. o f  Tonn ie  Peak. N o r t h  c e n t r a l  p a r t  
NE% sec. 7. T. 5 S., R. 23 W. Bowser Format ion 125 
t o  150 f t above base. 

R. W. I m l a y  and R. L. Detterman, 1972. I n i s k i n  
Peninsula.  I l i a m n a  (D-1) quad. On Tonnie Creek 
0.6 m i l e  S. 400 E. o f  Tonnie Peak. West-centra l  
p a r t  o f  NW%NE% sec. 7, T. 5 S., R. 23 W. Bowser 
Format ion about 300 f t  above base i n  brownish 
s i l  ts tone.  
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TABLE 4.-Description o f  Bathonian fossil localities in southern Alaska--Continued 

Number USGS C o l l  e c t o r  ' s 
on Mesozoic f i e l d  C o l l e c t o r ,  year  o f  c o l l e c t i o n ,  d e s c r i p t i o n  o f  

f i g s .  1 o c a l  i ti es numbers l o c a l i t y ,  and s t r a t i g r a p h i c  assignment 
8-11 

J. K. Hartsock, 1950. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad., 4.08 m i l e s  N. 410 E. of F r o n t  
Mounta in on t r i b u t a r y  t o  Brown Creek. NE. cqr .  
SW% sec. 14, T. 5 S., R. 23 W. Bowser Format ion  
280-380 f t be1 ow top .  

A. A. Baker, 1921. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad., about  2.2 m i l e s  N. 80 E. of F r o n t  
Mountain. Sou th -cen t ra l  p a r t  SE% sec. 20, T. 5 
S., R. 23 W. Bowser Format ion 700-800 f t  below top.  

C. E. K i rschner ,  1946. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad., 2.0 m i l e s  N. 320W. o f  F r o n t  
Mountain. N o r t h - c e n t r a l  p a r t  o f  NW% sec. 30, T. 5 
S., R. 23 W. Bowser Format ion  300 f t  above base. 

C. E. K i rschner ,  1946. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad. On Edelman Creek, 1.5 m i l e s  N 220 
W. o f  F r o n t  Mountain. N o r t h - c e n t r a l  p a r t  o f  NE% 
SEf sec. 30, T. 5 S., R. 23 W., Bowser Format ion  
about 1,050 f t  above base and 780 f t  below top .  

C. E. K i rschner ,  1946. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad. On Edelman Creek, 1.4 m i l e s  N. 220 
W. o f  F r o n t  Mountain. NE. cor .  SE% sec. 30, T. 5 
S., R. 23 W. Bowser Format ion about 1,200 f t above 
base and 630 f t below top.  

A. A. Baker, 1921. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad., 1.4 m i l e s  N. 150 W. o f  F r o n t  
Mountain. NW%NW%SW% sec. 29, T. 5 S., R. 23 W. 
Bowser Format ion about 610 f t  below top .  

C. E. K i rschner ,  1946. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad. Near Center  NWkSW% sec. 29, T. 5 S., 
R. 23 W. Bowser Format ion 230-280 f t below top .  

R. W. I m l a y  and D. J. M i l l e r ,  1948. I n i s k i n  
Peninsula.  I l l i a m n a  (C-1) quad., 4.7 m i l e s  (7.5 
km) S. 150 E. o f  Tonn ie  Peak; SE%NW%SW% sec. 29, 
T. 5 S., R. 23 W. Bowser Format ion 180-230 ft 
be1 ow top.  

C. E. K i rschner ,  1946. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad., 1.4 m i l e s  N. 400 W. o f  F r o n t  
Mountain; near c e n t e r  S'&SW% sec. 30, T. 5 S., R 
23 W. Bowser Format ion about 600 f t  (183 m )  above 
base and 1,230 f t  below top .  

C. E. K i rschner ,  1946. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad. N e a r l y  same l o c a t i o n  as Mesozoic l o c .  
20751. Bowser Format ion 650-680 f t above base. 

C. E. K i rschner ,  1946. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad., 1.8 m i l e s  N. 850 W. of F r o n t  
Mountain; near c e n t e r  SW% sec. 36, T. 5 S., R. 24 
W. Bowser Format ion 500-600 f t above base. 
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TABLE 4.-Description of Bathonian fossil localities in southern Alasko-Continued 

Number USGS C o l l e c t o r ' s  
on Mesozoic f i e l d  

f i g s .  1  o c a l  i ti es numbers 
8-11 

C o l l e c t o r ,  year  o f  c o l l e c t i o n ,  d e s c r i p t i o n  o f  
l o c a l i t y ,  and s t r a t i g r a p h i c  assignment 

C. E. K i rschner ,  1946. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad., 2.7 m i l e s  S. 840 W. of F r o n t  
Mountain. NE. cor .  NW%NE& sec. 2, T. 6  S., R. 24 
W. Bowser Format ion 500-600 f t above base. 

D. M. H i l l  and R. W. Juhle, 1950. I n i s k i n  
Peninsula.  I l i a m n a  (C-1) quad. On R i g h t  Arm 
I n i s k i n  Bay. About 4.25 m i l e s  N. 580 W. of 
F r o n t  Mountain. Sou th -cen t ra l  p a r t  o f  SE% sec. 
22. T. 5  S., R. 24 W. Bowser Format ion 60-110 f t  
below t o p  and 1,650-1,700 f t above base. 

Dav id  H i l l ,  1950. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad. Same l o c a t i o n  as Mesozoic l o c .  22536, 
b u t  about 100 f t  lower  s t r a t i g r a p h i c a l l y .  

D. M. H i l l ,  1950. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad. R i g h t  Arm o f  I n i s k i n  Bay. N o r t h  
c e n t r a l  p a r t  o f  NE%NE& sec. 27, T. 5  S., R. 24 W. 
Bowser Format ion about 360 ft below t o p .  

J. P. Minard, 1946. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad. E a s t - c e n t r a l  p a r t  o f  NE% sec. 28, T. 
5  S., R. 24 W. Bowser Format ion 500-600 f t above 
base and 1,160-1,260 f t below top .  

C. E. K i rschner ,  1946. I n i s k i n  Peninsula.  I l i a m n a  
(C-1) quad., 4.65 m i l e s  N. 720 W. o f  F r o n t  
Mountain. NW. cor .  NE%SE% sec. 28, T. 5  S., R. 24 
W. Bowser Format ion about  1,110 f t above base and 
640 ft be1 ow top.  

T. W. Stanton and G .  C. Mar t in ,  1904. I n i s k i n  
Peninsula. I l i a m n a  (C-2) quad., 5.25 m i l e s  N. 
740 W. o f  F r o n t  Mountain. Shore o f  I n i s k i n  Bay 
a t  ent rance t o  R i g h t  Arm. Probab ly  s o u t h - c e n t r a l  
p a r t  NW% sec. 28, T. 5  S., R. 24 W. Bowser 
Formation, p r o b a b l y  f rom midd le  p a r t .  

C. E. K i rschner ,  1946. I n i s k i n  Peninsula.  I l i a m n a  
(C-2) quad., 5  m i l e s  N. 830 W. o f  F r o n t  
Mountain. SE%NW% sec. 33, T. 5  S., R. 24 W. F l o a t  
f r o m  Bowser Format ion.  

R. D. Hoare, 1950. I n i s k i n  Peninsula.  I l i a m n a  
(C-2) quad. East s i d e  o f  I n i s k i n  Bay. S%S% 
sec. 4, T. 6  S., R. 24 W. Near t o p  o f  Bowser 
Format i  on. 

cf. Cadomites deslongchampi (dlOrbigny). Sturani, 1964, Univ. Pa- 
dova 1st. Geolgia Mineralogia Mem., v. 24, p. 19, 20, pl- 2, fig. 
7a, b; 1966, Soc. Paleont. Italiano Boll., v. 5, p. 28, pl. 6, fig. 1. 

cf. Cadomites deslongchampsi (d'orbigny). Hahn, 1971, Geol. Jahrb. 
Landesamt Baden-Wiirttemberg, v. 13, Abt. 13, pl. 9, fig. 16. 

an umbilical plug of a much larger specimen that is sep- 
tate except for its outermost half whorl. The third spec- 
imen consists of the adoral part of an adult body cham- 
ber. In addition, the species may be represented by one 

This species in the Talkeetna ~ b u n t a i n s  is represented 
by three specimens of which the smallest is attached to 

laterally crushed external mold from the Wrangell Moun- 
tains. 
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These specimens have a coronate whorl section and a 
broad, flattened venter. Their primary ribs are sharp, 
fairly widely spaced; they become less widely spaced 
during growth, curve gently forward on the umbilical 
wall, and generally terminate in prominent nodes. The 
secondary ribs on the septate whorls are fine, closely 
spaced and average about four for each primary rib, but 
one of these four may arise freely between nodes instead 
of being attached to a node. Adorally on the body cham- 
ber the secondary ribs become fewer with respect to the 
primary ribs, and near the aperture number only two for 
each primary rib. The nodes also become variable in 
strength adorally on the body chamber. 

The adoral end of the body chamber is imperfectly pre- 
served but is marked by two single ribs that are sepa- 
rated and followed by bioad shallow furrows. 

On the largest septate specimen at  a diameter of about 
55 mm, the whorl height is 21 mm and the whorl thick- 
ness is 35 mm. The ratio of whorl height to thickness is 
about 60 percent, both on the septate whorl and on the 
adult body chamber. 

These Alaskan specimens of Cadomites are similar to 
C. deslongchampsi (d'orbigny) in whorl shape and rib- 
bing. They differ mainly by having sparser ribbing on 
their adult body chamber. That species in Europe ranges 
from the highest Bajocian zone of Parkinsonia parkin- 
soni into the lowest Bathonian Zigzagiceras zigzag zone 
(Westermann and Rioult, 1975, p. 876) and probably is 
most common in the highest Bajocian (Hahn, 1971, p. 
111; Kopik, 1974, p. 19). 

Figured specimens.-USNM 240712-240715. 
Occurrence.-Unnamed beds in the Talkeetna Moun- 

tains at  USGS Mesozoic localities 30277, 30576, 30577 
(contains part of same ammonite as at  locality 30277). 
Nizina Mountain Formation in the Wrangell Mountains 
at  Mesozoic locality 28682. 

Cadomites cf. C. rectelobatus (v. Hauer) 

Plate 4, figure 3 

One external mold of an outer whorl bears somewhat 
denser secondary ribs than the specimens herein com- 
pared with C. deslongchampsi (d'orbigny) and is more 
similar in that respect to forms illustrated as C. rectelo- 
batus (v. Hauer) by Sturani (1964, p. 22, pl. 2, figs. 6, 8; 
1966, p. 29, pl. 13, figs. la, b); as C. daubenyi (Gemmel- 
laro) in Buckman (1922, pl. 311); and as C. rectelobatus 
(v. Hauer) in Hahn (1971, p. 112, pl. 9, fig. 9a, b). I t  also 
resembles C. exstinctus (Quenstedt) (1887, p. 630, pl. 
74, figs. 30, 32-34; Hahn, 1971, p. 110, pl. 9, figs. 10- 
13) in density of ribbing. 

Of these species, C. exstinctus is reported to range 
from the uppermost upper Bajocian zone of Parkinsonia 

parkinsoni into the lower part of the lower Bathonian 
zone of Zigzagiceras zigzag (Hahn, 1971, p. 59, 111) and 
is most common in the lower Bathonian. C. rectelobatus 
ranges from the uppermost Bajocian through most of the 
Bathonian but is most common in the lower Bathonian 
(Arkell, 1958, p. 232; Sturani, 1966, p. 29; Kopik, 1974, 
p. 21, 22). 

Figured specimen.-USNM 240716. 
Occurrence.-Nizina Mountain Formation at USGS 

Mesozoic locality 28682 in the Wrangell Mountains. 

Family MACROCEPHALITIDAE Buckman, 1922 
Genus XENOCEPHALITES Spath, 1928 

Xenocephalites cf. X. hebetus Imlay 

Plate 2, figures 1-9 

Four specimens from the Bowser Formation bear rib- 
bing that is nearly identical with that on the type speci- 
mens of X. hebetus Imlay (1953, p. 78, pl. 29, figs. 6-8, 
11) from the Chinitna Formation of southern Alaska. 
They differ mainly by having moderately compressed to 
stout rather than globose whorls. Also, the body cham- 
ber, represented by at  least three-fourths of a whorl, 
does not develop quite as strong ribbing. On the largest 
fragment of a body chamber (pl. 2, figs. 8, 9) the whorl 
section is broad and depressed, the ribbing high, sharp, 
and sparse, and the body chamber itself is markedly re- 
tracted from the inner tightly coiled septate whorls. 
These features are all similar to those on the adoral part 
of the body chamber of X. hebetus Imlay (1953, pl. 29, 
figs. 6, 7) and on the South American species, X. neu- 
quensis (Stehn) (1924, p. 86, text fig. 11 on p. 87, pl. 1, 
fig. 3). 

Figured specimens.-USNM 240717-240720. 
Occurrences.-Bowser Formation, upper part, a t  

USGS Mesozoic localities 21312, 22436, and 22713 west 
of Cook Inlet. 

Genus CHINITNITES Imlay, 1975 

Chinitnites parviforrnis (Imlay) 

Kheraiceras? p a r u i f m  Imlay, 1953, U.S. Geol. Survey Prof. Paper 
%%B, p. 82, pl. 33, figs. 3, 6, 8-10, 12. 

Chinitnites puruifomis (Imlay), 1975, U.S. Geol. Survey Prof. Paper 
836, p. 23, pl. 3, figs. 1, 2, 5-7. 

This species is represented in the Bowser Formation 
by five specimens whose characteristics have been sum- 
marized recently (Imlay, 1975, p. 23). 

Types.-Holotype, USNM 108052; paratypes, USNM 
108053a-c; hypotypes, USNM 180734 and 180735. 

Occurrences.-Bowser Formation, upper part at  USGS 
Mesozoic localities 11038, 11042, and 22436. Chinitna 
Formation, lower part at  Mesozoic localities 21334 and 
22427. 
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Family KOSMOCERATIDAE Haug, 1887 
Genus KEPPLERITES Neumayr and Uhlig, 1892 

Kepplerites sp. A 

Plate 1, figures 1, 2, 4, 5 

cf. Kepplerites tychonis Ravn, Imlay, 1953, U.S. Geol. Survey Prof. 
Paper 249-B, p. 96, pl. 48, figs. 14-17. 

cf. Kepplerites chisikensis Imlay, 1975, U.S. Geol. Survey Prof. Paper 
836, p. 15, pl. 1, figs. 1-5. 

This species is represented by two fragmentary im- 
mature, septate specimens. The smallest specimen is un- 
deformed and consists of two whorls. Of these, the inner- 
mbst whorl at  a diameter of 15 mm has a round whorl 
section that is as wide as it is high, a nearly evenly 
rounded venter that is not distinctly flattened, and a low 
vertical umbilical wall that rounds evenly into the flanks. 
Its primary ribs are moderately low, trend radially on 
the umbilical wall, curve strongly forward on the lower 
fifth of the flanks and then pass into two or three weaker 
flexuous secondary ribs. Between rib bundles occur one 
or two secondary ribs that arise freely low on the flanks. 
All secondary ribs incline gently forward on the flanks, 
arch forward on the venter, and are strongest on the 
venter. 

The next larger whorl of the smallest specimen has a 
whorl height of 21 mm, an estimated diameter of 18 mm, 
and an umbilical width of 5 mm. Its umbilical wall is 
fairly low, vertical, and rounds rather abruptly into the 
flanks. Its flanks are flattened below and round evenly 
above into a moderately broad rounded venter. Its pri- 
mary ribs are weak on the umbilical wall but become 
higher and sharper ventrally. They curve backward on 
the umbilical wall, curve sharply forward low on the 
flanks, and pass into two to three somewhat weaker sec- 
ondary ribs at  about one-third of the height of the flanks. 
Other secondary ribs arise near the zone of furcation on 
the flanks, resulting in three to four secondary ribs for 
each primary rib. All secondary ribs incline forward on 
the flanks and become slightly stronger ventrally. 

The largest fragment is much worn and represents a 
slightly later growth stage than shown on the small spec- 
imen just described. Most of it appears, however, to be 
essentially identical in umbilical width, flank shape, and 
rib characteristics. The adoral fifth of the specimen is 
nonseptate, retains very little shell material, is broken 
ventrally and bears long, weak primary ribs. Secondary 
ribs are barely visible at  only one place. 

This species, once compared with a finely ribbed spe- 
cies of Kepplerites from Greenland (Imlay, 1962a, p. C- 
3; Ravn, 1911, p. 490, pl. 37, fig. I), differs from most 
described species of Kepplerites by lacking a distinctly 
flattened venter. On the smallest specimen, however, 
the ventral ribs form a pattern suggestive of incipient 

flattening. Also, the species greatly resembles K. chisi- 
kensis Imlay (1975, pl. 1, figs. 1-5), which occurs near 
the base of the Chinitna and Shelikof Formations, except 
for the absence of tubercles even on its inner whorls. 

Figured specimens. -USNM 180716 and 240721. 
Occurrence.-Bowser Formation at  USGS Mesozoic 

locality 21319. The specimens were collected about 420 
feet below the top of the formation and 810 feet above 
the uppermost occurrence of Cranocephalites (Mesozoic 
locality 20751). 

Kepplerites sp. B. 

Plate 3, figure 9 

This species is represented near the top of the Bowser 
Formation by one specimen that has a moderately stout 
adult body chamber and the crushed adoral end of the 
outermost septate whorl. The body chamber occupies 
half a whorl, terminates adorally in a broad, shallow, for- 
wardly inclined constriction; has an ovate whorl section 
that is slightly wider than high; and retracts markedly 
from the inner septate whorls. 

The ribbing on the flanks of the septate whorl is fine 
and dense. On the body chamber the primary ribs are 
narrow, incline slightly adapically on the umbilical wall, 
incline adorally on the lower third of the flanks, and ter- 
minate ventrally in weak tubercles from which pass bun- 
dles of three to four much weaker secondary ribs. Other 
ribs arise freely along the zone of tuberculation, result- 
ing in the presence of four secondary ribs for each pri- 
mary rib. All secondary ribs incline slightly adorally on 
the flanks and are eroded on the venter. 

The body whorl of this species bears a general resem- 
blance to that of Kepplerites mcevoyi (McLearn) (1928, 
p. 20, pl. 4, figs. 1, 2; Imlay, 1953, p. 97, pl. 51, figs. 3, 
5-8) but has much weaker tubercles, fewer secondary 
ribs, and a more strongly retracted body chamber. K. 
multus (McLearn) (1929, p. 7, pl. 3, fig. 2) has a more 
inflated whorl section, a higher umbilical wall, and 
stronger tubercles. K. chisikensis Imlay (1975, p. 15, pl. 
1, figs. 1-5) has a more compressed whorl section, finer, 
denser ribbing, and much weaker tubercles. 

Figured specimen.-USNM 240722. 
Occurrence.-Bowser Formation, 50-70 feet below 

top at USGS Mesozoic locality 30258 south of Tuxedni 
Bay. 

Kepplerites sp. C. 

Plate 1, figure 3 

One nucleus of Kepplerites from the Bowser Forma- 
tion has more evolute coiling and stronger ribbing than 
other specimens of Kepplerites found in that formation. 
I t  bears some resemblance to the innermost known whorls 
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of K. gitinsi (McLearn) as figured by Imlay (1953, pl. 52, 
figs. 1, 2). 

Figured specimen.-USNM 240723. 
Occurrence.-Bowser Formation, upper part, about 

100 feet below top, at USGS Mesozoic locality 30263 
south of Tuxedni Bay. 

Family CARDIOCERATIDAE Siemiradzki, 1891 
Subfamily CADOCERATINAE Hyatt, 1900 
Genus CRANOCEPHALITES Spath, 1932 

Cranocephalites costidensus (Imlay) 

Plate 7, figures 1-12 

Arctocephalites (Cranocephalites) costidensus Imlay, 1962a, U.S. Geol. 
Survey Prof. Paper 3 7 4 4 ,  p. C-24, pl. 2, figs. 11-19. 

Arctocephalites (Cranocephalites) costidensus Imlay. Frebold and Tip- 
per, 1973, Canadian Jour. Earth Sci., v. 10, no. 7, p. 1115, pl. 2, 
fig. 2; pl. 4, fig. 2-7. 

This species is represented in the U.S. Geological Sur- 
vey collections by 108 specimens of which 15 are from 
west of Cook Inlet, 85 from the Talkeetna Mountains, 
and 8 from the Wrangell Mountains. It is characterized 
by having fine dense ribbing on its septate whorls and on 
most body chambers such as on the holotype (Imlay, 
1962a, pl. 2, figs. 14, 15). Some moderately stout to stout 
specimens (pl. 7, figs, 5, 8, 11; Imlay, 1962a, pl. 2, fig. 
19) have somewhat coarser ribs on their adult body 
chambers than those found on most specimens of the spe- 
cies. 

Types.-Holotype, USNM 130745; paratypes, USNM 
130746, 130748, and 130749; hypotypes, USNM 240724- 
240728. 

Occurrences.-Bowser Formation west of Cook Inlet 
a t  USGS Mesozoic localities 20754, 21283, 22698, and 
22712 and probably a t  Mesozoic localities 20736 and 20754. 
Unnamed beds in the Talkeetna Mountains a t  Mesozoic 
localities 8573, 24117,27515,30271,30273,3027630278, 
3028630290, and 30575-30579 and probably a t  Meso- 
zoic localities 24822, 24825, 30279, and 30292. Nizina 
Mountain Formation in the Wrangell Mountains a t  Me- 
sozoic localities 28681 and 28682, and probably a t  Me- 
sozoic localities 28525 and 28699. 

Cranocephalites alaskanus Imlay n. sp. 

Plate 5, figure 1-5 

Arctocephalites (Crawcepha1ites)pompeckji (Madsen) of Imlay, 1962a, 
U.S. Geol. Survey Prof. Paper 3744 ,  p. C-23, pl. 1, figs. 4, 
6, 8, 10 (not figs. 7, 9, 11-12). 

Associated with Cranocephalites costidensus (Imlay) 
(1962a, p. C-24, pl. 2, figs. 11-19) in southern Alaska 
is a much less common species that has much higher and 
sparser ribs and fewer secondary ribs per primary rib. 
This species was formerly identified by Imlay (1962a, p. 
(3-23) as C. pompeckji (Madsen) (1904, p. 189, pl. 8, 
figs. 5, 6a, b; Spath, 1932, p. 16, pl. 4, figs. 8-10, pl. 5, 

figs. 6-8, pl. 13, figs. la, b; Donovan, 1953, p. 83, pl. 
17, figs. 2a, b, 3a, b). I t  differs, however, by having finer 
denser ribs on its septate whorls; lower, blunter, and 
sparser ribs on its adult body chamber; and by attaining 
a much smaller adult size. In these respects it is inter- 
mediate between C. pompeckji (Madsen) and C .  indis- 
tinctus Callomon (1959, p. 510, pl. 17, figs. 3, 4, pl. 18, 
figs. 1, 2) from East Greenland. 

Types.-Holotype, USNM 240729; paratypes, USNM 
130752 and 130753. 

Occurrences. -Bowser Formation, lower two-fifths, 
west of Cook Inlet a t  USGS Mesozoic localities 21283 
and 22698 and possibly at  Mesozoic localities 20754, 
21309, 22711, and 22712. Nizina Mountain Formation in 
the Wrangell Mountains at  Mesozoic locality 28682 and 
possibly a t  Mesozoic localities 28525, 28527, 28681, and 
28698. 

Cranocephalites cf. C. ignekensis Imlay 

Plate 5, figures 9-11 

Arctocephalites (Cranocepha1ites)pompeckji (Madsen) of Imlay, 1962a, 
U.S. Geol. Survey Prof. Paper 347-C, p. C-23, pl. 1, figs. 1, 
11-13 (not figs. 5-8, 10). 

cf. Cranocephalites ignekensis Imlay, 1976, U.S. Geol. Survey Prof. 
Paper 854, p. 15, 16, pl. 2, figs. 1-9, 11, 12. 

In southern Alaska only two ammonites similar to C. 
pompeckji (Madsen) have been found above the range of 
C. costidensus (Imlay). One of these (pl. 5, fig. 9), an 
external mold of the adoral part of a body chamber, bears 
coarse, fairly broad, forwardly inclined ribs of which 
about half bifurcate fairly low on the flanks and all cross 
the venter transversely without diminution in strength. 
The other specimen (pl. 5, figs. 10, 11; Imlay, 1962a, pl. 
1, figs. 9, 11-13) has identical coarse ribbing on its body 
chamber. It differs from some specimens, herein de- 
scribed as C. alaskanus Imlay n. sp., by attaining a 
larger adult size and by having slightly coarser ribbing 
on its adult body chamber. Compared with the holotype 
of C. pompeckji (Madsen, 1904, pl. 8, figs. 6a, b), it ap- 
pears to have finer ribbing on the septate part of the 
adult body whorl, blunter ribbing on the nonseptate 
part, and a less strongly retracted body chamber. 

These two specimens from southern Alaska are like- 
wise similar to Cranocephalites ignekensis Imlay (1976, 
pl. 2, figs. 1-9, 11, 12) that occurs in northern Alaska 
just below beds containing Arctocephalites. They differ 
mainly by attaining a larger adult size, by having blunter 
and sparser ribbing on the adult body chamber, and by 
having a slightly more complicated suture line. They may 
be within the range of variation of that species. 

Figured specimens.- USNM 130751 and 240730. 
Occurrences.-Bowser Formation, near base of upper 

1 fourth, west of Cook Inlet at  USGS Mesozoic locality 
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21284. Unnamed beds in the Talkeetna Mountains at  
Mesozoic locality 30275. 

Cranocephalites globosus Imlay n. sp. 

Plate 6, figures 1-3, 5, 6, a13 

This species is represented by three specimens. I t  is 
characterized by a globose form; by much depressed 
whorls that are widest a t  about one-fourth of their height; 
by fairly coarse ribbing on its smallest whorls; by fine, 
sharp, fairly dense ribbing on its outer whorls; by a very 
narrow, funnel-shaped umbilicus on its septate whorls; 
and by a scaphitoid body chamber. Its umbilical wall is 
vertical basally but rounds fairly evenly into the flanks. 
Its adult body chamber represents about three-fifths of 
a whorl. The aperture is marked by a constriction that is 
followed by a swelling. 

On septate whorls the primary ribs trend nearly radi- 
ally and divide at  about the top of the lower fourth of the 
flanks into two or three much weaker secondary ribs that 
cross the venter transversely or with a slight forward 
arching. Other secondary ribs arise freely near the zone 
of furcation, resulting in about three secondary ribs for 
each primary. 

No ribbing is preserved on the adapical part of the 
body whorl. Near the aperture, however, are found sev- 
eral strong widely spaced primary ribs that are most 
prominent where the whorl section is widest and that 
fade out gradually ventrally. The midventral area near 
the aperture bears several patches of smooth shelly ma- 
terial. 

This species resembles Cranocephalites costidensus 
(Imlay) (1962a, p. C-24, pl. 2, figs. 11-19) in the fine- 
ness of ribbing on its outer whorls. I t  differs, however, 
by being much more globose and by certain features of 
its primary ribs. Those ribs fork much lower on the 
flanks, are stronger relative to the secondary ribs, and 
are much more prominent near the adult aperture. Arc- 
tocephalites orientalis Krimholz (1939, p. 32, 59, pl. 2, 
figs. 5, 6) has similar fine ribbing but has a more com- 
pressed whorl section that is widest a t  about half of the 
whorl height. 

Types.-Holotype, USNM 240731; paratypes, USNM 
240732 and 240733. 

Occurrence.-Bowser Formation, 620 feet above base, 
a t  USGS Mesozoic locality 20751 on the Iniskin Penin- 
sula; unnamed beds in the Talkeetna Mountains a t  Mes- 
ozoic localities 24116 and 24117. 

Cranocephalites cf. C. vulgaris Spath 

Plate 3, figures 7, 8, 10, 11 

This species is represented by one undeformed inter- 
nal mold of an adult body whorl. It has a compressed 
whorl section, a highly arched venter, flattened flanks, a 

low nearly vertical umbilical wall that rounds rather ab- 
ruptly into the flanks, and a contracted body chamber 
that occupies three-fifths of a whorl and is terminated by 
a shallow constriction. 

The ribs on the septate part of the body whorl are 
sharp and fairly closely spaced. The primary ribs trend 
backward on the umbilical wall, curve forward on the 
lower third of the flanks, and give rise to pairs of slightly 
weaker secondary ribs. These secondary ribs incline for- 
ward on the flanks but cross the venter transversely. 

On the body chamber are found long simple ribs that 
either bifurcate at  about the top of the lower third of the 
flanks or alternate with one of two short intercalated 
ribs. The simple ribs on the lower third of the flanks are 
sharp, widely spaced, curve adapically at  the umbilical 
edge, and curve adorally rather strongly on the flanks. 
All ribs incline forward on the upper two-thirds of the 
flanks, cross the venter transversely, become weaker 
and broader above the middle of the flanks, and almost 
fade out on the venter. This reduction in strength does 
not appear to be due to weathering or abrasion. 

The specimen, at  an estimated maximum diameter of 
90 mm, has a whorl height of 37 mm, a whorl thickness 
of 33 mm, and an umbilical width of 20 mm. About one- 
third of a whorl adapically, the same dimensions are 72, 
32, 28, and 13 mm. 

This species is characterized by its compressed shape, 
by the presence of fine, sharp ribs on the septate part of 
the shell, and by the faintness of all ribs on the venter of 
the adult body chamber. The last feature distinguishes it 
from all other known species of Cranocephalites in Alaska 
but is fairly common in species of that genus in the Arctic 
region (Spath, 1932, p. 14; Voronets, 1962, pls. 5,6). For 
example, the Alaskan species under discussion matches 
fairly well a compressed variant of C. vulgaris Spath 
(1932, pl. 5, figs. la ,  b) from East Greenland except for 
having somewhat weaker ribbing. It also greatly resem- 
bles the holotype of C. vulgaris Spath (1932, pl. 1, figs. 
4a, b) except for being more compressed. 

Figured specimen.-USNM 240734. 
Occurrence.-Unnamed beds in the Talkeetna Moun- 

tains at USGS Mesozoic locality 30275. 

Cranocephalites sp. A. 

Plate 5, figures 6-8 

One worn adult specimen differs from the specimen 
herein figured (pl. 3, figs. 7, 8, 10, 11) as C. cf. C. vul- 
garis Spath by having a stouter whorl section and some- 
what stronger primary ribs and by its secondary ribs 
arching adorally on the venter near the aperture. 

Figured specimen.-USNM 240735. 
Occurrence.-Bowser Formation at  USGS Mesozoic 

locality 22436 on the Iniskin Peninsula. 
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Cranocephalites sp. B. 

Plate 6, figures 4, 7 

One undefomed body shows most Of the septate 
part and a little Of the end Of the body 
This whorl is ovate and slightly wider than it is high. Its 
aperture is marked on the flanks by a deep constriction. 
Its is but widens a ~ ~ r e c i a -  
bly near the ape*ure as the chamber 

the about a 
The ribbing On the septate part Of the is sharp 

and Its primary ribs trend 
and divide at one-fourth to one-third of the height of the 

into two Or three 'lightly weaker ribs' 
A few ribs arise between the forked 
ribs. All secondary ribs incline adorally on the flanks and 
then cross the venter transversely. 

The libbing near the Only Of faint, 
broad, primary ribs and even fainter secondary ribs that 
are barely visible on the venter. 

This Alaska specimen was obtained at nearly the same 
stratigraphic position as a specimen herein described as 
Cmnocephalites cf. C. ignekensis Imlay that was col- 
leeted nearby On another hibutary Of Bear Creek. It dif- 
fers, however, being and more robust, 
having more ribs per primary rib, and its 
ribbing becoming faint near the aperture. These features 
match much better those of some robust specimens of C. 
vulgaris Spath (1932, p. 1, figs. 3a, b, 4a, b, pl. 4, figs. 
3a, b, pl. 8, figs. la, b) from East Greenland. 

Figured specimen.-USNM 240736. 
Occurrence.--Bowser Formation, 300 feet below top 

at USGS Mesozoic locality 30257 near Tuxedni Bay. 

Genus ARCTOCEPHALITES Spath, 1928 

Arctocephalites cf. A. elegans Spath 

Plate 8, figures 18-21 

Arctocephalites is represented in southern Alaska by 
one ammonite that consists of a fairly complete septate 

ribbed and about one-third Of a nonse~tate 
nearly smooth outer whorl. 

The septate has a a 
subquadrate whorl section that is as wide as it is high, 
and fine, rather closely spaced ribs that incline strongly 
forward on the lower half of the flanks but cross the ven- 
ter transversely. The primary ribs trend radially on the 
umbilical wall, curve forward low on the flanks and di- 
vide into two or three slightly weaker secondary ribs at 
about the top of the lower fourth of the flanks. Other ribs 
arise freely along the zone of furcation, resulting in about 
three secondary ribs for each primary rib. 

The nonseptate whorl is fragmentary and worn, and 
its junction with the septate whorl is not preserved by 
half a whorl. Its surface, exposed at several places, is 
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nearly smooth except for the presence of a few weak pri- 
mary ribs low on the flanks. 

This ammonite shows considerable resemblance to some 
ammonites from northern Canada that have been as- 
signed to Arctocephalites elegans Spath by Frebold (1961, 
p. 11, pis. gll in part; 1964, p. 3, pis. and in 
part). The ribbing on its septate whorl appears to be 
slightly finer and denser than on most of the Canadian 

but matches fairly well with that on the adap- 
ieal end of one specimen (Frebold, 1961, XI, figs. la, 
b). The smoothness of its outer whorl matches very well 
with that of the body whorl of A. elegans Spatha The 
presence of weak primary ribs on the flanks of the non- 
septate whorl suggest that the fragment is the adapical 
part of the adult body chamber of Arctocephalites. I t  ap- 
pears, therefore, that the ammonite from west of Cook 
Inlet is either a finely ribbed variant of A. elegans Spath 
as defined by Frebold (1961, p. 11) or a closely related 

This is borne out by comparisons with a speci- 
men of A. cf. A. elegans Spath from northern Alaska 
(Imlay, 1g76, p. 16, pl. 4, figs. 

Figured specimen.-USNM 
Occurrence.-Bowser upper part, at USGS 

Mesozoic locality 22699 west of Cook Inlet. The specimen 
was collected 360480 feet below the top of the forma- 
tion, 170-190 feet below an occurrence of Iniskinites 
(Mesozoic lot, 22700) and about 850 feet above Cramce- 
phalites costidemus (Imlay) ~Mesozoic lot. 22698). 

Genus TUXEDNITES Imlay n. gen. 

Tuxednites is characterized by fairly small, moder- 
ately compressed to stout shells; a fairly small umbilicus 
that does not become wider on the body whorl; an adult 
body chamber that occupies about three-fourths of a 
whorl; an apertural constriction that is conspicuous only 
low on the flanks; and high, sharp, gently flexuous ribs 
that cross the venter transversely. The primary ribs be- 
come high on the lower fourth of the flanks where most 
of them pass into pairs of weaker secondary ribs that be- 
come high and sharp on the venter. The suture line is 
poorly preserved and cannot be traced accurately. Tux- 
ednites alticostatus (Imlay), described previously as 
Arctocephlites? alticostatus Imlay (1962a, p. C p ) ,  is 
designated as the type species. 

Tuxednites differs from Chinitnites (Imlay, 1975, p. 
17, 18) by its septate whorls having stronger primary 
ribs and a slightly wider and by its adult body 
whorl not from the septate whorls. 

Tuxednites alticostatus (Imlay) 

Plate 8, figures 1-9 

Arctocephalites? alticostutus Imlay. 1962a, U.S. Geol. Survey Prof. 
Paper 37443, p. C-22, pl. 2, figs. 1, 2, 4-8 [not fig. 31. 

This species is represented by 18 specimens that vary 
considerably in coarseness of ribbing and in stoutness in 
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ways similar to that shown by Chinitnites chinitnaensis 
Imlay (1975, p. 22, pl. 2). It does not include a specimen 
from USGS Mesozoic locality 24116, referred to previ- 
ously (Imlay, 1962a, p. C*), which may represent the 
inner whorls of Cranocephalites globosus Imlay n. sp. 
from the same locality. Similarly the small specimen 
from USGS Mesozoic locality 21308 (see Imlay, 1962a, 
pl. 2, fig. 3) may represent the inner whorls of a globose 
form of Cranocephalites. The other specimens of T. alti- 
costatus (Imlay) that were previously illustrated are all 
stout to fairly stout, are coarsely ribbed, and are repre- 
sentative of 13 of the 18 specimens herein assigned to 
the species. The other five specimens, present only at 
USGS Mesozoic localities 20746 and 30290, differ only by 
being a little less stout and a little finer ribbed. (See pl. 
8, figs. 3, 4.) 

The species is possibly also represented by an even 
more finely ribbed, more compressed specimen that was 
once illustrated (Imlay, 1962a, pl. 1, fig. 7) as Arctoce- 
phalites (Cranocephalites) pompeckji (Madsen). That 
specimen, refigured herein on plate 8, figures 16, 17, is 
considerably finer ribbed and more compressed than the 
holotype of Tuxednites alticostatus (Imlay), with which 
it is associated at USGS Mesozoic locality 22698, but is 
only a little finer ribbed than some specimens that are 
herein assigned to that species (compare pl. 8, figs. 3,4). 

Types.-Holotype, USNM 103757; paratypes, USNM 
103758 and 103759; hypotypes, 240737-240739. 

Occurrence.-Bowser Formation, lower part at  USGS 
Mesozoic localities 11038,20011,20746, 20752, and 22698 
west of Cook Inlet; at  Mesozoic localities 30288 and 
30290 in the Talkeetna Mountains, and at Mesozoic local- 
ity 28682 in the Wrangell Mountains. This species ranges 
from the upper part of the beds characterized by Crano- 
cephalites costidensus through the overlying beds con- 
taining other species of Cranocephalites into the lower 
part of the range of Chinitnites paruz$omis (Imlay) at  
USGS Mesozoic localities 11038 and 20746. 

Tuxednites? sp. ind. 

Plate 8, figures 10-15 

Tuxednites is possibly represented by a number of 
small globose narrowly umbilicate sharply ribbed imma- 
ture ammonites that occur in the beds characterized by 
Cmnocephalites costidensus (Imlay). These ammonites 
show some resemblance to Xenocephalites but differ by 
having a wider umbilicus and much stronger, sharper 
ribs on their septate whorls. They show more resem- 
blance to Tuxednites alticostatus (Imlay) (1962a, p. C- 
22, pl. 2, figs. 3-8) in coiling and in rib plan but differ 
by being much stouter and by having sparser, stronger, 
less flexuous ribs. Their features suggest that they be- 
long to Tuxednites, but their preservation does not per- 
mit a definite taxonomic assignment. Also, the fact that 

none of the specimens bears an apertural constriction 
suggests that all of the specimens may be immature 
forms and, therefore, could represent the early growth 
stages of much larger ammonites such as Cranocephal- 
ites globosus Irnlay n. sp., as described herein. 

Figured specimens.-USNM 240741 and 240742. 
Occurrence.-Bowser Formation, lower part at  USGS 

Mesozoic localities 20005,20744, and 30265 west of Cook 
Inlet; at  Mesozoic locality 24116 in the Talkeetna Moun- 
tains; and at  Mesozoic locality 28682 in the Wrangell 
Mountains. 

I Genus INISKINITES Imlay, 1975 
I 

I Iniskinites cf. I. intermedius (Imlay) 

Plate 8, figures 22, 2f5-28 
cf. Kheraiceras intermedium Imlay, 1953, U.S. Geol. Survey Prof. Pa- 

per 24%B, p. 81, pl. 31, figs. 14, pl. 32, figs. 2, 3, 5, 7, 8. 
cf. Iniskinites intennedius (Imlay), 1975, U.S.  Geol. Survey Prof. Pa- 

per 836, p. 24, pl. 3, figs. 3,4. 
Zniskinites intemedius (Imlay) is represented (1) at  

the very top of the Bowser Formation on Chisik Island 
by the holotype (Imlay, 1953, pl. 31, figs. 3, 4) at  USGS 
Mesozoic locality 21272; (2) probably 240 feet below the 
top near Lake Hickerson (see pl. 8, fig. 26) at  Mesozoic 
locality 22700; (3) probably 300 feet below the top (pl. 8, 
figs. 22,27,28) at  Mesozoic locality 30262 on an unnamed 
creek east of Bear Creek south of Tuxedni Bay; and (4) 
probably about 540 feet below the top at  Mesozoic local- 
ity 21313 on Park Creek near Chinitna Bay. 

Types.-See listing in Imlay (1975, p. 24); figured 
specimens USNM 240743 and 240744. 

Iniskinites cf. I. magniformis (Imlay) 

Plate 8, figures 23-25 

Two immature specimens of Zniskinites have very fine 
dense ribbing and a globose form as on the inner whorls 
of I. magnij imis Imlay (1975, pl. 4, figs. 2, 7). The in- 
ner whorls of I. abruptus (Imlay) (1953, pl. 33, figs. 1, 7; 
1975, pl. 5, figs. 1, 2) have slightly coarser ribbing. 

Figured specimen. -USNM 240745. 
Occurrence.-Bowser Formation at  USGS Mesozoic 

locality 22536 near Iniskin Bay on the Iniskin Peninsula. 

Genus TALKEETNITES Imlay n. gen. 

Talkeetnites is characterized by fairly large shells that 
change during growth from globose to cadicone; by a 
deep, rather narrow funnel-shaped umbilicus; by a slightly 
retracted body chamber; by a vertical umbilical wall that 
rounds evenly into the flanks; by its septate inner whorls 
bearing sharp ribs that bifurcate along the line of great- 
est whorl thickness and become sharper ventrally; by its 
outermost whorls bearing secondary ribs that weaken 
adorally and primary ribs that become stronger adorally; 
by the lack of tubercles on the septate whorls; and by the 
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primary ribs becoming swollen and comma shaped on the 
body chamber. The suture line is poorly exposed. 

Talkeetnites cadi,forrnis Imlay, described herein, is 
designated as the type species. 

Talkeetnites resembles cadicone species of Tulites and 
Cadoceras in the shape of its outer whorl. Its inner 
whorls differ from those of Tulites, however, by lacking 
a sharp or distinct umbilical edge, by not bearing nodes, 
and by bearing sharp ribs (compare Arkell, 1952, pl. 9, 
figs. 4a, b, 6a, b, pl. 11, figs. 6a-d; 1954, pl. 12, figs. 2a, 

4a9 b, pl. 1 3 7  figs. 6a, b). Its body differs 
that of Cadoceras by lacking a distinct umbilical edge and 
by contracting from the septate whorls. Its small inner 
whorls are more tightly coiled than in Cadoceras but are 
comparable in that respect with those of Cranocephalites 
with which they are associated. 0ver;tll the genus a p  
pears to be more closely related to Cranocephalites than 
to Cadoceras or Tulites. 

Talkeetnites cadiformus Imlay n. sp. 

Plate 9, figures 1-10 

This species is represented by two specimens whose 
outer whorls are extremely wide and depressed (cadi- 
cone) and whose inner whorls are globose. Umbilicus 
deep, moderately narrow, funnel shaped. Umbilical wall, 
vertical at base, gently inclined above, rounding evenly 
into flanks on all whorls but becoming more narrowly 
rounded on body whorl. Body chamber incompletely pre- 
served, but occupies a t  least three-fifths of a whorl on 
the largest specimen, and its adoral part is slightly re- 
tracted from the septate whorls. Aperture unknown. 

On the smallest preserved whorls, the ribs are sharp, 
high, moderately spaced, and gently flexuous. Primary 
ribs trend nearly radially on the umbilical wall and gen- 
erally bifurcate along the line of greatest whorl thick- 
ness. Secondary ribs are slightly sharper than the pri- 
mary ribs, curve forward on the flanks, and then cross 
the venter transversely or with a forward 

Adorally on the penultimate and body whorls, the sec- 
ondary ribs gradually become weaker on the venter but 
persist to the end of the largest specimen and arch for- 
ward considerably on the body chamber. The primary 
ribs, by contrast, gradually become stronger adorally 
along the line of greatest whorl thickness, and near the 
adoral end of the body chamber develop into comma- 
shaped swellings from which pass broad faint secondary 
ribs. 

The dimensions of the holotype, in millimeters, and ra- 
tios of the diameter are as follows: 

Diameter Whorl Whorl Umbi l i ca l  
he igh t  th ickness w id th  

31------------------------ 15 (0.48) 27 (0.87) 6.5 (0.21) 
55------------------------ 23 ( .42) 51 ( .93) 10.0 ( .18) 
81------------------------ 32 ( -39) So ( .99)  25.0 ( .31) 

The suture line cannot be traced. 
Types.-Holotype, USNM 240746; paratype, USNM 

240747. 
Occurrence.-Unnamed beds in the Talkeetna Moun- 

tains a t  USGS Mesozoic locality 30277. 

Family REINECKEIIDAE Hyatt, 1900 
Genus PARAREINECKEIA Imlay, 1962 

Parareineckeia hickersonensis Imlay 

Plate 10, figures 1-10 

Parareineckeia hickersonensis Imlay, 1962a, U.S. Geol. Survey Prof. 
Paper 3 7 4 4 ,  p. C-25, pl. 7, figs. 1-5. 

?Parareineckeia cf. P. hickersonensis Imlay. Frebold and Tipper, 
1973, Canadian Jour. Earth Sci., v. 10, p. 1119, pl. 6, fig. 6. 

This species, in addition to the holotype from the Lake 
Hiekerson area west of Cook Inlet, is represented by 4 
Septate and Vecimen (microconch) from the Tal- 
keetna Mountains and 22 fragmentary, compressed spec- 
imens from the Wrangell Mountains. These show that 
the rib pattern as preserved on the holotype gradually 
becomes stronger during further growth. On the largest 
specimen available (PI. 10, fig. lo), the body chamber oc- 
cupies three-fifths of a whorl and terminates simply. On 
one of the small specimens (PI. 10, fig. 31, some tubercles 
form the base of prominent spines that project ventrally. 

Types.-HolotDe, USNM 130756; hypotypes, USNM 
24074%240752. 

(hC~rrence.-Nizina Mountain Formation in the 
Wrangell Mountains at  USGS Mesozoic localities 28524, 
28681, 28682, 28696, 28698, and 28701. Unnamed 
beds in the Talkeetna Mountains at  Mesozoic localities 
30272, 30576, and 30577. Bowser Formation west of 
Cook Inlet at  IvIesozoic locality 22698. 

Parareineckeia nelchinensis Imlay n. sp. 

Plate 11, figures 1-16 

Parareineckeia cf. P .  shelikofana (Imlay), 1962a, U.S. Geol. Survey 
Prof. Paper 3 7 4 4  p. C-26, pl. 7, fig. 6, 7. 

Parareineckeia cf. P. shelikofana (Imlay), Frebold and Tipper, 1973, 
Canadian Jour. Earth Sci., v. 10, p. 1117, pl. 4, fig. 1, pl. 6, figs. 
3-5. 

This species is represented by 30 specimens of which 4 
are from the Talkeetna Mountains, 25 from the Wrangell 
Mountains, and 1 from the Iniskin Peninsula. These spec- 
imens, although most are crushed and fragmentary, do 
represent various growth stages including part of an 
adult body chamber. They show that the species is inter- 
mediate in characteristics between P. hickersonensis 
Imlay (1962a, P. C-25, PI. 7, figs. 1 4 )  and P .  sheliko- 
fana (Imlay) (1953, p. 101, pl. 55, figs. 1, 8). I t  differs 
from P. hickersonensis Imlay by having considerably 
weaker and denser ribbing and a slightly higher whorl 
section. I t  differs from P. shelikofana (Imlay) by having 
slightly sparser and sharper ribs at  comparable sizes and 
by its lateral tubercles persisting to a much later growth 
stage. 
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Types.-Holotype, USNM 240753; paratypes, USNM 
130750, 2407514240760. 

Occurrences.-Nizina Mountain Formation in the 
Wrangell Mountains a t  USGS Mesozoic localities 28524, 
28527, and 2868148683. Unnamed beds in the Tal- 
keetna Mountains a t  Mesozoic localities 24117, 30272, 
and 30276. Bowser Formation in the Iniskin Peninsula a t  
Mesozoic locality 3038 and possibly a t  20745. The species 
is commonly associated with Cranocephalites costiden- 
sus (Imlay) and Parareineckeia hickersonensis Imlay. 
These occurrences, however, are much lower strati- 
graphically than those with P. shelikofam (Imlay, 1953, 
p. 101, 102). 

Family PERISPHINCTIDAE Steinmann, 1890 
Subfamily LEPTOSPHINCTINAE Arkell, 1950 

Genus COBBANITES Imlay, 1964 

Cobbanites talkeetnanus Imlay 

Plate 12, figures 2 4 ,  7-9 

Cobbanites talkeetnanus Imlay, 1962a, U.S. Geol. Survey Prof. Paper 
374-C, p. C-27, pl. 7, figs. 8-13, pl. 8, fig. 1. 

Cobbanites talkeetnanus Imlay. Frebold and Tipper, 1973, Canadian 
Jour. Earth Sci., v. 10, no. 7, p. 1123, pl. 7, figs. 14. 

This species is represented by 7 fairly well preserved 
specimens from the Talkeetna Mountains and 12 frag- 
mentary septate specimens from the Wrangell Moun- 
tains. Its characteristic features, as shown on the origi- 
nal type specimens, are herein supplemented by views of 
inner septate whorls. Note particularly that on the small- 
est specimen (pl. 12, figs. 8, 9) the primary ribs termi- 
nate ventrally in weak swellings and that the ribs are 
reduced in strength along the midline of the venter. 

The outer septate whorl of this species bears consid- 
erable resemblance to that of Leptosphinctes (Vermis- 
phinctes?) reparator Buckman (1923, p. 366), which Ar- 
iiell (1958, p. 168) assigns to Prorsisphinctes, but is 
more compressed, more involute, and its ribs more widely 
spaced. The inner septate whorls of C. talkeetnanus Im- 
lay in comparison with L. (V.) vermiformis Buckman 
(1920, pl. 162) are more involute and have sparser, weaker 
ribs that arch forward more strongly on the venter. 

Types.-Holotype, USNM 130743; paratype, USNM 
130744; hypotypes, USNM 240761-240763. 

Occurrences.-Nizina Mountain Formation in the 
Wrangell Mountains at USGS Mesozoic localities 28525, 
28682, and 28699; unnamed beds in the Talkeetna 
Mountains at  Mesozoic localities 24116,30277,30574, and 
30578. 

Cobbanites striatus Imlay n. sp. 

Plate 12, figures 1, 5, 10, 11 

This species is represented by one moderately small 
septate specimen and by one smaller fragment. I t  is dis- 
tinguished from C. talkeetnanus Imlay by having much 
finer, weaker, and denser ribbing and by its secondary 

ribs outnumbering the primary ribs about 3 to 1 instead 
of 2 to 1. On the adoral end of the largest preserved sep- 
tate whorl the secondary ribs are only faintly connected 
with the primary ribs. This ribbing is appreciably finer 
and denser than in Leptosphinctes (Vermisphinctes) sub- 
divisus Buckman (1920, pl. 190) from the upper Bajocian 
of England or on Cobbanites talkeetmnus var. densicos- 
tatus Frebold and Tipper (1973, p. 1125, pl. 7, figs. 5, 6) 
of British Columbia. 

Ho1otype.-USNM 240764; paratype, UCLA 4988. 
Occurrences.-Nizina Mountain Formation in the 

Wrangell Mountains at  USGS Mesozoic localities 28682 
and probably 28699; unnamed beds in the Talkeetna 
Mountains at  Union Oil Co. locality RAL 65 in associa- 
tion with Cranocephalites costidensus (Imlay). 

Cobbanites t u x e d ~ e n s i ~  Imlay n. sp. 

Plate 12, figures 6, 12-15 

This species is represented by one septate specimen 
that shows nearly five whorls at diameters between 12 
and 112 mm. Shell compressed and moderately involute. 
Whorls embrace from one-third to two-fifths of the pre- 
ceding whorl and become more evolute and more com- 
pressed during growth. At the diameter ~f 56 mm, the 
whorl section is subquadrate and 16 mm in height and 
width. Half a whorl adorally at  a diameter of 78 mm the 
whorl section is 24 mm in height and 19 mm in width. 
Umbilicus very wide and shallow. Umbilical wall low and 
steeply inclined. Flanks gently convex on innermost ex- 
posed whorls but become nearly flat on outer septate 
whorls. Venter evenly rounded on inner whorls but be- 
comes moderately arched on largest septate whorl. 

The ornamentation, as exposed in the umbilicus, con- 
sists of stout radially trending primary ribs and some 
weak constrictions. These primary ribs are nearly as 
wide as the interspaces, thicken slightly ventrally, and 
are mostly not tuberculate, although most furcation points 
are hidden by the succeeding whorls. 

On the outer two septate whorls the primary ribs like- 
wise trend radially, become slightly weaker adorally, 
generally pass into pairs of slightly weaker secondary 
ribs at  about three-fifths of the height of the flank, and 
are slightly swollen at  the furcation points. Some second- 
ary ribs arise freely on the flanks near the zone of furca- 
tion and others are indistinctly connected with the pri- 
mary ribs. All secondary ribs arch forward moderately 
on the venter, but this arching becomes less pronounced 
during growth. Six weak to moderately strong constric- 
tions occur on the outermost complete whorl. Slight re- 
duction of ribbing along the midventral line is apparent 
at  a few places. 

The suture line, exposed only on the lower two-thirds 
of the flank, has long slender lobes similar to that on Cob- 
banites talkeetnanus Imlay (1962a, pl. 7, fig. 8). 
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This species is intermediate in most characteristics be- 
tween Cobbanites talkeetnanus Imlay from Alaska (Im- 
lay, 1962a, p. C-27, pl. 7, figs. 8-13) and C. aff. C. 
talkeetnanus Imlay from eastern Oregon (Imlay, 1964, 
p. D-16, pl. 4, figs. 10-13). It differs from both by hav- 
ing somewhat weaker constrictions; longer, denser, 
nearly radial primary ribs that bifurcate higher on the 
flanks; and fewer and stronger secondary ribs. Its gen- 
eral appearance is similar to that of the paratype of C .  
engleri Frebold (1957, p. 65, 76, pl. 40, figs. la, b) from 
western Alberta, but it has weaker constrictions, appar- 
ently higher points of rib furcation, and more distinct 
arching of ribs on its venter. I t  likewise resembles Lep- 
tosphinctes (Vermisphinctes) reparator Buckman (1923, 
pl. 366) at a comparable size but differs in having nearly 
radial primary ribs and in being more involute. In those 
features it resembles L. (Prorsisphinctes) omphalicus 
Buckman (1922, v. 4, pl. 326). 

Holotype. -USNM 240765. 
Occurrence.-Bowser Formation, about 150 feet be- 

low top a t  USGS Mesozoic locality 30261 west of Cook 
Inlet. 
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PLATE 1 

[Figures natural size unless otherwise indicated] 

FIGURES 1, 2, 4, 5. Kepplerites sp. A (p. 31). 
1, 2, 4. Figured specimens USNM 240721 from Mesozoic loc. 21319. Figures 

1 and 2 (x  2) represent inner whorl of specimen shown on figure 4. 
5. Figured specimen, USNM 180716 from USGS Mesozoic loc. 21319. 

Note absence of lateral tubercles. 
3. Kepplerites sp. C (p. 31). 

Lateral view ( X  2). Figured specimen, USNM 240723 from USGS Mesozoic 
loc. 30263. 

6, 10. Phylloceras cf. P. bakeri Imlay (p. 16). 
Figured specimen, USNM 240705 from USGS Mesozoic loc. 21311. 

7-9, 11. Calliphylloceras freibrocki Imlay (p. 16). 
7, 11. Hypotype, USNM 240708 from USGS Mesozoic loc. 30578. 
8, 9. Hypotype, USNM 240707 from USGS Mesozoic loc. 21311. 

12, 13. Phylloceras (Macrophylloceras) grossicostatum Imlay (p. 16). 
Hypotype, USNM 240706 from USGS Mesozoic loc. 30574. 
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PLATE 2 

[All figures are natural size] 

FIGURES 1-9. Xenocephalites cf X. hebetus Imlay (p. 30). 
1 3 .  Figured specimen, USNM 240719 from USGS Mesozoic loc. 21312. 
4, 5. Figured specimen, USNM 240717 from USGS Mesozoic loc. 22436. 
6, 7. Figured specimen, USNM 240718 from USGS Mesozoic loc. 21312. 
8, 9. Figured specimen, USNM 240720 from USGS Mesozoic loc. 22713. Shows 

part of adult body chamber. 
10-12. Lytoceras sp. (p. 16). 

Figured specimen, USNM 240709 from USGS Mesozoic loc. 30579. 





PLATE 3 

[All fmres are natural size] 

FIGURES 1-5. Oppelia (Oxyeerites) aff. 0. (0.) chinitmna Imlay (p. 17). 
Figured specimen, USNM 240710 from USGS Mesozoic loc. 22538. 

6. Oppelia (Liroxyites) cf 0. (L.) kellumi Imlay (p. 18). 
Figured specimen, USNM 240711 from USGS Mesozoic loc. 30257. 

7, 8, 10, 11. Cmnoeephalites cf. C. vulgaris Spath (p. 33). 
Figured specimen, USNM 240734 from USGS Mesozoic loc. 30275. Shows apera- 

tural, ventral, cross-sectional, and lateral views of adult body chamber. 
9. Kepplerites sp. B (p. 31). 

Figured specimen, USNM 240722 from USGS Mesozoic loc. 30258. Shows adult 
body chamber. 
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PLATE 4 

[All figures are natural size] 

FIGURES 1, 2, 4-12. Cadomites cf. C. deslongchampsi (d'orbigny) (p. 18). 
1, 2, 4, 5. Nonseptate specimens, USNM 240714 from USGS Mesozoic loc. 

30576. Shows lateral views (figs. 1 and 2), ventral view (fig. 4), 
and rubber latex imprint of dorsal surface of adoral part of adult 
body chamber (fig. 5). 

6, 7. Septate specimen, USNM 240713 from USGS Mesozoic loc. 30577. 
This small specimen was part of an umbilical plug that was de- 
tached from the specimen shown in figures 9-12. 

8. Rubber imprint of external mold of specimen, USNM 240715 from 
USGS Mesozoic loc. 28682. 

9-12. Ventral and lateral views of specimen, USNM 240712 from 
USGS Mesozoic loc. 30277. Note that the adoral end has been 
crushed vertically. 

3. Cadomites cf. C. rectelobatus (v. Hauer) (p. 30). 
Rubber imprint of laterally crushed external mold of specimen, USNM 
240716 from USGS Mesozoic loc. 28682. 
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PLATE 5 

[All figures are natural size] 

FIGURES 1-5. Cranocephalites almkanus Imlay n. sp. (p. 32). 
1-4. Lateral, apertural, and ventral views of holotype, USNM 240729 from 

USGS Mesozoic loc. 22698. 
5. Immature paratype, USNM. 130753 from USGS Mesozoic loc. 22698. 

6-8. Cranocephalites sp. A (p. 33). 
Lateral and ventral views of specimen, USNM 240735 from USGS Mesozoic loc. 

22436. 
9-11. Granocephalites cf. C. ignekensis Imlay (p. 32). 

9. Rubber imprint of external mold of specimen, USNM 240730 from USGS Mes- 
ozoic loc. 30275. 

10,ll .  Lateral views of specimen, USNM 130751 from USGS Mesozoic loc. 21284 



- - 

CRANOCEPHALITES 



PLATE 6 

[All f w e s  except suture line are natural size] 

FIGURES 1-3, 5, 6, 8-13. Cranocephalites globosus Imlay n. sp. (p. 33). 
1 3 .  Cross-sectional, ventral and lateral views of paratype, USNM 

240732 from USGS Mesozoic loc. 20751. 
5,6. Paratype, USNM 240733 from USGS Mesozoic loc. 24117. 

8-13. Holotype, USNM 240731 from USGS Mesozoic loc. 24116. Fig- 
ure 9 shows suture line ( X  2) drawn at diameter of 53 mm, 
whorl height of 15 mm, and whorl thickness of 43 mm. On Fig- 
ures 10 and 13 note smoothness of venter near the apertural 
constriction. On Figure 11 note persistence of ribs on the flanks 
almost to the apertural constriction. 

4, 7. Cranocephlites sp. B (p. 34). 
Lateral and apertural views of specimen, USNM 240736 from USGS 

Mesozoic loc. 30257. 
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PLATE 7 

[All f w e s  natural size except suture lines] 

FIGURES 1-12. Cranocephulites costidensus (Imlay) (p. 32). 
1-3, 6. Hypotype, USNM 240724 from USGS Mesozoic loc. 30273 has a com- 

pressed form and moderately strong ribbing. Figure 6 shows suture 
lines ( X  2) drawn a t  adapical end of body chamber. 

4, 12. Hypotype, USNM 240727 from USGS Mesozoic loc. 30277, has a com- 
pressed form and fairly fine ribbing. 

5, 8. Hypotype, USNM 240725 from USGS Mesozoic loc. 30289, has a fairly 
stout form and moderately strong ribbing. 

7. Suture line ( x 2) on hypotype, USNM 240728 from USGS Mesozoic loc. 
30277. 

9-11. Hypotype, USNM 240726 from USGS Mesozoic loc. 30277, has a very 
stout form and fairly fine ribbing. 
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PLATE 8 

[All figures are natural size] 

FIGURES 1-9. Tuxednites alticostutus (Imlay) (p. 34). 
1, 2. Holotype, USNM 130757 from USGS Mesozoic loc. 20752. 
3,4. Hypotype, USNM 240739 from USGS Mesozoic loc. 30290. 
5, 6. Hypotype, USNM 240738 from USGS Mesozoic loc. 30288. 
7-9. Hypotype, USNM 240737 from USGS Mesozoic loc. 11038. 

10-15. Tuxednites? sp. ind. (p. 35). 
10, 11. Ventral and lateral view of internal mold of specimen, USNM 240742 

from USGS Mesozoic loc. 30265. 
12, 13. Rubber cast of external mold of same specimen shown in figures 10 and 

11. 
14, 15. Nonseptate specimen, USNM 240741 from USGS Mesozoic loc. 20744. 

16, 17. Tuxednites cf. T. alticostatus (Imlay) (p. 35). 
Specimen, USNM 240740 from USGS Mesozoic loc. 22698. Whorl section is slightly 

crushed. 
18-21. Arctocephalites cf. A. elegans Spath (p. 34). 

Specimen, USNM 108743 from USGS Mesozoic loc. 22699. Partial, nearly smooth 
body chamber is shown in figures 18 and 21. On figure 21 the adoral end of body 
chamber is pointed upward. 

22, 26-28. Zniskinites cf. I .  intermedius (Imlay) (p. 35). 
22, 27, 28. Ventral and lateral views of specimen, USNM 240744 from USGS Mes- 

ozoic loc. 30262. 
26. Specimen, USNM 240743 from USGS Mesozoic loc. 22700. 

23-25. Zniskinites cf. I. wmgnifomis (Imlay) (p. 35). 
23, 25. Crushed immature septate specimen, USNM 240745a from USGS Mes- 

ozoic loc. 22536. 
24. Ventral view of uncrushed specimen, USNM 24074513 from USGS Mes- 

ozoic loc. 22536. 
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PLATE 9 

[All figures are natural size I 

FIGURES 1-10. Talkeetnites ead~ormis Imlay, n. sp. (p. 36). 
1-4, 6, 8-10. Holotype, USNM 240746 from USGS Mesozoic loc. 30277. Shows 

ventral, cross-sectional, and apertural views of incomplete body 
whorl. On Figure 1 the adoral part of the body chamber is 
pointed downward. Figure 4 is a line drawing cross-sectional 
view. Figures 9 and 10 represent the adoral half of the holotype 
split along the crack shown in figure 6. Figures 2,3,  and 10 show 
the ribbing on a small inner whorl. 

5, 7. Paratype, USNM 240747 from USGS Mesozoic loc. 30277. Lateral 
and ventral views of intermediate-sized septate whorl. 
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PLATE 10 

[Figures natural size unless otherwise indicated I 

FIGURES 1-10. Parareilzeckeia hickersonensis Imlay (p. 36). 
1, 4, 6, 7, 9. Hypotype, USNM 240751 from USGS Mesozoic loc. 30576. Figures 

6 and 7 ( X  2) depict three inner whorls whose place of attachment 
is shown on Figure 9. Figures 1, 4, and 9 depict the outermost 
whorl of a microconch as shown by presence of a lateral lappet. 

2. Rubber imprint of external mold of laterally crushed hypotype, 
USNM 240750 from USGS Mesozoic loc. 28682. 

3, 8. Ventral and lateral views of hypotype, USNM 240752 from USGS 
Mesozoic loc. 30272. Note prominent spines in figure 3. 

5. Rubber imprint of laterally crushed external mold of hypotype, 
USNM 240749 from USGS Mesozoic loc. 28682. 

10. External and internal molds of laterally crushed hypotype, USNM 
240748 from USGS Mesozoic loc. 28682. At least two-fifths of the 
outer whorl is nonseptate. 
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[All figures are natural size] 

FIGURES 1-16. Parareineckeia nelchinensis Imlay n. sp. (p. 36). 
1. Rubber imprint of external mold of paratype, USNM 240754 from 

USGS Mesozoic loc. 28527. 
2-5. Internal mold of immature paratype, USNM 240760 from USGS Meso- 

zoic loc. 3038. 
6. Laterally crushed paratype, USNM 240756 from USGS Mesozoic loc. 

28682. 
7, 13-16. Holotype, USNM 240753 from USGS Mesozoic loc. 30272. Figures 7 

and 14 represent the septate whorls. On figure 16 about half of outer 
whorl is nonseptate. 

8. Laterally crushed paratype, USNM 240755 from USGS Mesozoic loc. 
28527. Probably represents part of adult body chamber. 

9. Laterally crushed paratype, USNM 240759 from USGS Mesozoic loc. 
28524. 

10, 11. Paratype, USNM 240758 from USGS Mesozoic loc. 28682. 
12. Paratype, USNM 240757 from USGS Mesozoic loc. 28682. 
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PLATE I2 

[All figures natural size except suture lines] 

FIGURES 1, 5, 10, 11. Cobbanites striatus Imlay n. sp. (p. 37). 
1. Internal and external molds of holotype, USNM 240764 from 

USGS Mesozoic loc. 28682. 
5, 10, 11. Internal mold of immature paratype, UCLA 4988 at loc. RAL 

65. 
2-4, 7-9. Cobbanites tulkeetnunus Imlay (p. 37). 

24. Hypotype, USNM 240761 from USGS Mesozoic loc. 30277. 
7. Hypotype, USNM 240762 from USGS Mesozoic loc. 28699. 

8, 9. Hypotype, USNM 240763 from USGS Mesozoic loc. 28525. 
6, 12-15. Cobbanites tuxedniensis Imlay n. sp. (p. 37). 

Holotype, USNM 240765 from USGS Mesozoic loc. 30261. Figure 6 shows 
suture line (x  2) drawn at diameter of 80 mm. Figure 12 shows a ventral 
view at diameter of about 67 mm. Figure 13 shows a ventral view at di- 
ameter of 80 mm. 
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