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INTRODUCTION

The Tuxedni sandstone is a well=known Middle Jurassic formation in
southwestern Alaske (Fig. 1). It has been described in several areas by
geologists whose published stratigraphic sections contain preliminary
fossil determinations upon which its age was based. No fossils definritely
known to be from the Tuxedni sandstone have been previously described,
although Mertin (1926, p. 140) states that the fossils described by
Eichwald (1871, pp. 138-200) from the "Chasik Island" and "Tukusitnu"
(Tuxedni) Bay and probably at least part of those from undescribed local-
ities on Cook Inlet and "Alaska" or Alaska Peninsule belong in this
formation.

In 1944 L. B. Kellum was in charge of petroleum investigations on the
Alaska Peninsule for the.United States Geological Survey and had the op-
portunity to study numerocus sections of Jurassic rocks which include the
Tuxedni sandstone., Large collections of marine invertebrate fossils were
made from every observed fossiliferous bed, end subsequently were studied
in the lMuseum of Paleontology of the University of Michigsn., Preliminary
identifications have been used in the preparstion of reports on the geo-
logy of several areas. These recent investigations showed that the strata
referred to the Tuxedni sandstone on the west shore of Cook Inlet include,
at the base, beds which now are correlated with the Kialagvik formation,
considered to be of Lower Jurassic age. Fossils characteristic of the
Tuxedni have been reported by previous authors in the type area of the
Kielegvik formation (Mertin: 1926, p. 191). In the present paper the neme

Tuxedni sendstone is restricted to strata of Middle Jurassic age, in
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conformity with the originel definition. The recognition of the Kialag-

vik in the basal
(Capps: 1923, p.
NS) expleins the
the fauna of the

The purpose
guide fossils of

stone section of

part of the Tuxedni (sensu lato) on Cook Inlet by Stenton
97) end confirmed by the later studies (Kellum and Wedows:
heretofore anomélous occurrence of Kislagvik fossils in
Tuxedni.

of this paper is to describe some of the more significant
the Tuxedni sandstone aﬁd to compare the Tuxedni sand-

the Iniskin=-Chinitna Peninsule vhich hes been studied

in some detail in the field with the published type section of the form-

ation on Tuxedni

Bay. GEvidence for several successive emmonite zones in

the Tuxedni ssndstone is presented, and the age and correlation of these

zones with other Middle Jurassic deposits in western North America are

discussed.

%

EARLIER INVESTIGATIONS OF THE TUA=DNI SANDSTONE

The neme Tuxedni sandstone was first used by Martin and Katz (1512,

pe 59) for the "lowest known member of the Middle Jurassic of southwestern

Alaska." They described two sections of the formetion, one located on the

south shore of Tuxedni Bay and the other on the east shore of Iniskin Bay.

The former was designated the type section "because it not only shows the

most complete known representation of these rocks but both marine invert-

ebrates and fossil plants are present." It has a thickness of 1128 feet

and is made up predominately of sandstone with considerable shale and a

few thin beds of limestone and conglomerate.
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The section ﬁn the east shore of Iniskin Bay published by lartin
and Katz hed been published earlier by Stanton end Martin (1504, pp. 399-
400), with slight changes in terminology, under the neme Enochkin form-
ation., The description of the section was compiled from a study of
several disconnected outcrops so that less than helf of the total thick-
ness was exposed., The strate were grouped into four "zones" designated
alphabetically, with Zone A at the base and Zone D at the top. Zones A,
B, and C of Martin's Enochkin formation subsequently were included in the
Tuxedni sandstone, and Zone D was placed in the Chinitna shale. The
exposed beds of the Tuxedni in this section totaled 542% feet, but the
thicknesses of the covered intervels were not given. The formation here
is chiefly shale with subordinate sandstones. There is a coarse con-
glomerate 20 feet thick at the base of Zone A and streaks of conglomerate
were noted at the base of Zone C., Neither the lithologic succession nor
the preliminery determinations of the fossils from this section by Stanton
furnish a basis for correlation.

The thickness of the Tuxedni at the type locality was estimated by
Martin (1926, p. 141) to be "at least 1500 feet and may be 2000 feet or
more", Moffit (1922, p. 142) and Brooks (1922, p. 143), however, sug-
gested a thickness of the formetion et Tuxedni Bay of approximately 3000
feet,

After a geologic reconnaissance of the Tuxedni Bay area in 1920,
Moffit (1923) made a detailed investigation of the Middle Juressic sedi-
ments in the Iniskin Bay district. A composite section of the Tuxedni
sandstone of this distriet showed a greater verietion in the lithology of
the lower part of the section exposed than was noted in the upper part

which consists of sandy shale with thin interbeds of sandstone and e few
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conglomerate beds, Although no complsete exposure was found and oaly the
top of the formetion could be determined by paleontologic evidence,
Hoffit (1927, p. 14) re-estimatsd the thickness of the Tuxedni on the
Iniskin=Chinitna Peninsula to be about 7000 feet.

Strata which yielded a fauna of liddle Jurassic were described by
Martin (1921, op. 58-61) in the Cold Bay (Puale Bay) district. Omn the
occurrence of Eumicrotis? cf. E. curta Hall from localities belisved to
be on the "west shore of Dry Bey" and "near Becharof Leke," Martin (1928,
p. 191) suggests the possible presence of the Tuxedni sandstone on the
Alaske Peninsula. The.oldest rocks of undoubted Jurassic age on Cold
(Puale) Bay, however, are sands%ones, shales, and congzglomerates waich
contain the Cadoceras fauna of the Upper Jurassic Chinitna shale,

Mather, Smith, and Martin (1925, op. 185-186) described a section of
Tuxedni sandstone forming the shore of Kamishak Bay "in the vieinity of
Amakdedori, a short distance north of Chenik." The sxposurse includes a
series of dark carbonacsous shale, sandstone, grit, and volecanie tuff,
with a few thin beds of conglomerats, The fauna which was collectsd was
identified by 8tanton as Middle Jurassic in age.

A recent detailed investigation of the Tuxednl sandstone in the
Chinitne Bay area was undertaken by Kellum and Wedow during the field
season of 1944 (Figz. 2). Several sections of the Tuxedni sandstone wers
measured, a large faune was collected and identified, and the contact
between the Tuxedni and the underlying Kialagvik formation was determined

on the basis of excellent palsontolozgic evidence (Kellum and Wedow: S).



FIGURE 2
TUXEDNI SANDSTONE FOSSIL LOCALITIES
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STRATIGRAPHIC SIGNIFICANCE OF THE GUIDE FOSSILS

Zemistephanus

Seven new species of Zemistephanus are reported by Kellum and Wedow

(MS) from the lower sandy shale member at the base of the Tuzedni sand-
stone. 8ix of these species occur in the lower part of this member, and
one is found in the upper part. On the basis of the widespread occurrence

of Zemistephanus on the Iniskin-Chinitna Peninsula, particularly Zemi=-

stephanus moffiti n., sp., and the limited stratigraphic range of the genus,

the lower part of the lower sandy shale member has been desiznated as the

Zemistephanus moffiti zonse,

The Z. moffiti zone contains the genus Kenastephanus which is also

associated with Zemistephanus in the lower part of the Yakoun formation

on Maude Island, MacKenzie Bay, British Columbia (McLearn: 1929, pp. 21-25).

Other genera present are Tersbratula, Parallelodon, Cucullaea, Trigonia,

Astarte, Gonodon, Lucina, Protocardia, Arctica, Pleuromya, Goniomya,

Pholadomya, HEumicrotis, Pteria, Pinna, Inoceramus, Lima, Camptonsctes,

Pecten, Ostrea, Actaconina, Aptychus, Phylloceras, Sonninia, Defonticeras,

end Belemnites,

The genus Zemistephanus was first described by McLearn (1927, p. 72)

who comparss it with the genus Emileia Buckman which occurs in the lower
Bajocian end with the genus Tulites of the middle Bathonian (Roman: 1938,

pp. 199, 203-205). McLearn (1927, p. 63) concludes that "the Zemistephanus

and Defonticeras faunas have affinities with those of late Sonninian age

in the English Jurassic." These faunas "are therefore of about middle
Bajocian or lower Middle Jurassic time, and the beds containing them are

correlated with the middle part of the NMiddle Inferior Oolite of England."
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The genus Kanastephanus which occurs with Zemistephanus in the lower

Yakoun formetion on Maude Island, MacKenzie Bay, B. C. McLearn compares
with the genus Epalxites Mascks of Stepheoceratan age (Buckman: Yorkshire
Type Ammoniées, Ve 7, po 34) and with the genus Otoites Mascke of Sonnin-
ian age, both of which are Bajocian or lower lfiddle Jurassic.

The presence of Zemistephanus associated with Defonticeras and Kana-

stephanus in the lower sandy shale member of the Tuxedni, thersfore,

establishes the age of the lower member as early liiddle Jurassic.

Defonticeras

Two new species of Defonticeras occur in the upper part of the lower

sendy shale member of the Tuxedni sandstone, designated the Defonticeras

stantoni zone (Kellum snd Wedow: 4S). This zone and the underlying

Zemistephenus moffiti zone comprise the basal member of the formation on

the Iniskin=Chinitna Peninsula,

With Defonticeras in the D. stantoni zons is a species of Stephanocceras

which is close to'§. caomanoi McLearn (1932, p. 55) deseribed from the
lower Yekoun formation on Logan Island, 3. C. The lower Yakoun has been
determined to represent about middle Bajoecian time. Other genera in the

D. stantoni gone on the Iniskin-Chinitna Peninsula ars Cucullaea, Pleuromya,

Pholadomya, Zumicrotis, Inoceramus, Phylloceras, Zemistephanus, end Belsem-

nites. Of the 12 species of mollusca found in this zone, only one,

Inoceramus sp. V which extends dowmward into the zome of Zemistephanus

moffiti, is known to have a longer range.
McLearn (1929, p. 3) ascribes a late Sonninian or middle Bajocian age-

to both Defonticeras and Zemistephenus. According to Spath (1932, p. 11)

the genus Defonticeras may be middle and probably is not later than upper
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Bajocian in age. The closest affinities of Defonticereas (McLearns 1929,

pe 13) are with Chondroceras liascke of Stepheoceratan age and Emileia of

Sonninian age, i. e., of Bajocian or early iliddle Jurassic time.

Martin (1926, pp. 148-152) lists Oppelia? from collsctions made by
A, A, Baker at three localitiss in the Tuxedni sandstone on the Iniskin-
Chinitna Peninsula, On Moffit's geologic map (1927, plate 2) one of these
localities (11048) is shown within an ares of the Chinitna shale, and
another (11047) is in an area of the Tuxedni sandstone very close to the
contact of the Chinitna shale. The third locality (11053) is not shown
on the map but is deseribed as being "a short distance ebove the assumed
Tuxedni=-Chinitna contact." It is evident, therefore, that an Oppelid-
like fossil occurs near the top of the section considered by Stanton to
be in the Tuxedni sendstone., (The preliminary identifications in lartin's
faunal lists were made by Stanton),

In the description of the section given by liartin on the south shore
of Tuxedni Bay, however, Oppelia? (lot 3000) is reported from bed 19 where

it is associated with Stephanoceras richardsoni, the genotype of Zemi=-

stephanus. Oppelia also is found in talus probably derived from the

stratigraphically higher beds 11 to 14, Beds 1 to 14 of the type section
of Tuxedni samndstone have been correlated tentatively (p. ) with the

lower part of the Defonticeras stantoni zone of the Iniskin-Chinitna

Peninsula,
The stratigraphic range of Bppelid-like ammonites, therefore, would
appear to be from the top of the Tuxedni to the base of the zone of

Defonticeras stantoni. Oppelia chinitnaensis n. sp., however, was found
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by L. B. Kellum only in the first 100 feet of shaly strata overlying the
Cynthia Fells member on the Iniskin-Chinitna Peninsule. These beds yleld-

ed a distinctive faune and have been designated the Oppelia chinitnaensis

zone (Kellum and Wedows: MS).

Other genera which occur in the 0. chinitnaensis zone are Terebratula,

Parallelodon, Grammatodon, Cucullaea, Protocardia, lieretrix, Inoceramus,

Pecten, Mytilus, Phylloceras, end Defonticeras.

The genotype of Oppelias is Waagen's species Q. subradiata of Stepheo-
ceratan age. The genus in Burope ranges from Bajocian to Oxfordian (Romans

1938, pe 157).

Miccocephalites

Buckman (1929, pp. 22-23) notes that Miccocephalites and other genera

of the Macrocephalitidaec of North America show the closest affinity with
Buropean forms which are limited in range to the beginning of Callovian or
to the end of the Bathonian.

A fragmentary specimen of Miccocephalites sp. c¢f. li. concinnus Buckman

was found by L. B, Kellum above a thick conglomerate in the Tuxedni sand-
stone known as the Tonnie conglomerate., Although this fragment is the
only diagnostic ammonite collected from the Tonnie member, two pelecypods
are present which are closely related to characteristic species of the

Corbule munda fauna of western fanada, {ucullaea sp. c¢f., C. livingstonensis

McLearn is reported from a lowsr horizon of the same member, and Pecten sp.
cf. P, leachi McLearn occurs near the top of the Tuxedni section on the

Iniskin=-Chinitna Peninsula (Kellum and Wedow: MS). The Corbula munda

fauna is considered to be of Callovien or early Upper Jurassic age by

MeLearn (1929, p. 99), elthough Spath (1932, p. 145) limits the faune to



an upper Bathonien age.
Other gemera present in the Tonnie member on the Iniskin-Chinitna

Peninsula are Cucullaea, Trigonia, Astarte, Praeconia, Tancredia, Lucina,

Protocardia, Arctica, Tellina, Pleuromya, Thracia, Bumiecrotis, Inoceramus,

Pecten, Anomia, and Ostrea.

Until the faune of the Tonnie member is better kmown and has been
compared with the fauna of the Chinitna shale, this member must remain

tentatively in the Tuxedni sandstone.

CORRELATION OF THZ TUXEDNI SANDSTONE

The Tuxedni sandstone, on the south shore of Tuxedni Bay, was de=-
scribed by Mertin and Ketz (1912, p. 59)as consisting of 1128 feet of
seandstone and shale with a few thin beds of limestone and conglomerate
and comprising the lowest known member of the Middle Jurassic of south-
western Alaska (Table 1). Moffit's (1927, p. 14) composite section of
Tuxedni‘sandstone on the Iniskin-Chinitna Peninsula was described as be-
ing at least 7000 feet thick., As a result of later detailed studiés by
Kellum and Wedow (MS) in this area and further studies of the fauna
(Kellum: 1945, p. 203), a revision of the section was proposed to conform
with the original definition of Martin and Katz which lrniﬁed the Tuxedni
sandstone to strata of Middle Jurassic age. The lower 2500 feet of strata
exposed on the Iniskin-Chinitna Peninsula was correlated with the Lower
Jurassic Kialagvik formation and so designated., Approximately 4000 feet
of strata was included in the Tuxedni sandstone (sensu strictu), end some
of the highest beds contained fossils suggesting an Upper Jurassic age,

a faet which, if confirmed, would place them above the Tuxedni sandstone.
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Revision of the Tuxedni sendstone section on the Iniskin-Chinitna
Peninsule, as proposed in this paper, and its correlation with the
published type section of the formation on the south shore of Tuxedni
Bay meke it necessary to restrict the name in the type area to the upper
850 feet of strata measured by Martin end Katz.

Four members, based on lithologic aend faunal charactéristics, are
recognized on the Iniskin-Chinitne Peninsula. Thsy eare, from top to bot-
toms

(4) Tonnie member

(3) Upper sandy shale member

(g2) Cynthia Falls member

(1) Lower sandy shale member
Only the lowest of these members is present in the type section. As shown
in Plate 1, this member on the Iniskin-Chinitne Peninsula includes two

faunel zones, the Zemistephanus moffiti zone in the lower 820 feet and the

Defonticeras stantoni zone in the upper 595 feet.

Type section, Tuxedni Bay

In their description of the type section of the Tuxedni sandstone,
Martin and Katz (1912; ppe. 80=561) number the lithologic units comsecutive=
ly from 1 to 37 beginning at the top. On the basis of the following fos-
sils identified by Stanton and listed by llartin and Katz in the beds in-
dicated, the present author has tentatively included beds 30 to 37, at the

bottom of the section, in the Kialagvik formation:

Lima cf, L. gigantea Beds 30 and 36
Inoceramus lucifer Bed 30
Harpoceras Bed 33

All three of these are reported from the Kialagvik formation in its type



PLATE 1
COLUMNAR SECTIONS
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area on the Alaske Peninsula (Martin: 1926, p. 190), and two of them (Lima

cf. L. gigantea end Harpoceras) are present in the Kialagvik part of the

section on the Iniskin-Chinitna Peninsula (Kellum and Wedow: MS).
Beds 15 to 28 in the type seetion are tentatively correlated with the

zone of Zemistephanus moffiti. They are predominately shale and have

conglomerates at the base and top. The faunal list of bed 19 includes

' "Stephenoceras richardsoni" which is the genotype of Zemistephenus. The

faunal list of bed 22 conteins "Stephanoceras of. S. humphrieseanum." Romen

(1938, p. 193) refers Sowerby's Ammonites humphriesi to the genus Cado-

mites which he considers to have priority over Stephanoceras. A well=

preserved specimen of Cadomites humphriesi was found in the float on the

Iniskin-Chinitne Peninsula end another species of this gerus was found

in place in the zone of Zemistephanus moffiti. The occurrence of "Stephan-

oceras humphriesi™ in bed 22 of the type Tuxedni and "Stephanoceras

richardsoni® in bed 19 therefore implies a correlation with the zone of

Zémistephanus moffiti,

Beds 1 to 14 are tentatively correlated with the zone of Defonticeras

stantoni because the genus Sphaeroceras is listed at four horizons. Be=-

fore 1927 when F. H. McLearn (p. 72) defined the genus Defonticeras, spe-

cies now referred to Defonticeras were placed in the genus Sphasroceras.

These beds in the type section have a thickness of esbout 220 feet and are
predominately shele with conglomerate at the base and shaly sandstone at
the top.  The part of the type section on Tuxedni Bay which comprises the
Tuxedni sendstone (sensu strictu) is lithologically similer to, though
much thinner than, the lower sandy shale member of the Tuxedni sandstone
on the Iniskin-Chinitne Peninsule where this member attains 1250 feet

in thickness.



Fernie shale of westerm Canada

The Rock Creek member of the Fernie shale of western Canade con-
teins & prolific faune of Middle Jureassic age (Warrem: 1934, p. 66).
Two distinct paleontologic divisions have been recognized, the Chlamys
mcconelli faune et the top and the Teloceras faune at the base. The
Teloceras fauna is represented in the lower sandy shale member of the

Tuxedni sandstone by the eammonites Defonticeras snd Zemistephanus and

by numerous other molluscen genera. The Zemistephanus moffiti zone in

the lower part and the Defonticeras stantoni zone in the upper part of

the lower sendy shale member on the Iniskin~Chinitna Peninsula suggest
that the Teloceras fauna in Canada mey be a composite fauna.

The Corbule munda fauna, consicdered by Buckmen to be of early Upper

Jurassic age, but by Spath (1932, pp. 14, 33) to be of upper Bathonian
age, is present in the Fermie shale about 500 feet above the Rock Creek

member. It contains Miccocephalites, letacephalites, and Paracephalites,

and is correleted with the Seymourites faune found on the Karanaskis

River, Alberte. The Corbule munda faune eppears to be represented in the

Tonnie member of the Tuxedni sandstone on the Iniskin-Chinitne Peninsulsa,
Four species from the Tonnie member closely releted to species described

by McLearn end Buckmen (1929) from the Corbula munde fauna of the Blair=-

more region, Alberta, are:

Cuculleea sps S cf. C. livingstonensis
Pecten sp. AH cf. P. leachi

Pleuromya sp. AD cf. P, postculminata

Miccocephalites sp. A cf. M, concinnus

The faunal affinities suggest a correlation between the Corbula munde

fauna in the upper part of the Fernie and the Tonnie member of the Tuxedni.



If future work supports this conclusion, and if Buckmen's age determin-
ation is accepted, the Tuxedni on the Iniskin-Chinitne Peninsula should
be restricted to beds below these fossil-bearing beds and the Tonnie mem-

ber treated as a facies of the Upper Jurassic Chinitna shale.

Pwin Creek limestone of southeastern Idaho

The lower sandy shele member of the Tuxedni sandstone is correlated
with the middle part of the Twin Creek limestone of southeastern Idaho

by the occurrence in the letter of the Defonticeres faunas. Imley (1945,

pe 1021) correleates the beds containing this lowest known faune of the
Twin Creek with the Rock Creek msmber of the Fernie shale which a2lso con=

toeins the Defonticeras faune in its lower part., In addition to the

characteristic ammonite genera, Stemmatocerss end Defonticeras, he lists

Gryphaea impressimarginate lMcLeern which occurs in the Chlamys mcconelli

faune at the top of the Rock Creek member,
The upper seandy shale member of the Tuxedni on the Iniskin-Chinitna

Peninsula contaeins the Oppelia chinitneensis feuna. This has not been

recognized in the Twin Creek limestone of the Western Interior, but Imlay
states that most of the species from the Yellowstone National Park sarea

referred by Stanton to Oppelia? sp. belong to the genus Arctocephalites.

The Arctocephalites fauna conteins species of pelecypods belonging to

McLearn's Corbulae munda fauna of Canade end is regarded by Imley (1945,

p. 1022) of upper Bathonien age. The species of Buckmen's genus Micco-

cephalites which occur in the Corbule munda faune are placed by Spath in

the genus Arctocephalites. As lNiccocephalites occurs in the Tonnie member

of the Tuxedni sandstone, it seems probable that the Twin Creek limestone

represents the seme time interval as the Tuxedni sandstone.



Ellis formetion of lontana

Two feunal zones of upper Bathonian age occur in the lower part of
the Ellis formetion (Imlays: 1945, p. 1022) in the Western Interior region.

Both zones, the Crenocephalites zone and the overlying Arctocephalites

zone, sre characterized in part by the genera of Buckman's Corbula munda

faune of the Fernie shale as reclassified by Spath (1932, pp. 13, 14, 36).

Collections from the Arctocephaslites zone in several localities in

the Sawbooth Range of Montanea yielded species‘referred by Stenton to
Oppelie? sp. (Imlay: 1945, p. 1025). On the Iniskin-Chinitna Peninsuls,
Oppelia is restricted to the upper sendy shale member of the Tuxedni
sandstone (Kellum end Wedow: NS); this occurrence suggests a correlation

of the Arctocephslites zone of the Ellis formation with the upper part

of the Tuxedni sandstone., The stratigraphic position of the Cranocephali=-

tes zone directly ebove the Arctocephalites zone in the Western Interior,

and the presence of the Corbula munda fauna above the Oppelia chinitnaen=-

sis sone suggest & possible correlation of this part of the Ellis formeation

with the Tonnie member of the Tuxedni.

Yakoun formation of British Columbisa

On the Queen Charlotte Islands, Jurassic strata are grouped into two
formetions, the Maude below and the Yakoun above. The Kaude is generally
considered to be of Lower Jurassic age (lcLearn: 1927, p. 63), although
the faunas have not been studied in detail. The Yakoun formation, however,
has yielded four distinet faunas including the Seymourites fauna of early
Upper Jurassic age (McLearns 1929, pp. 2 and 3), McLearn had suggested

the possible presence of the Defonticeras and Zemistephanus faunas in the




Tuxedni sandstone of Aleska on the basis of prelimirary faunal lists made

by Stanton which contained Sphasroceras obletum Whiteaves, Sphaeroceras

sp. end Stephanoceras richerdsoni Fhiteaves., licLearn placed Whiteaves!'

species S. obletum in the genus Defonticeras snd S. richardsoni in the

genus Zemistephanus. The present study of the Tuxedni ssndstone shows

thet Defonticeras end Zemistephenus occur in successive zones in the lower

sandy shale member. Associsted with Zemistephenus, both on the Queen

Charlotte Islands and on the Iniskin-Chinitna Peninsula, is the genus

Kenastephenus, This tends to strengthen the correlation between the lower

Yakoun and the lower Tuxedni,

The Seymourites fauna of early Upper Jurassic age in the upper part
of the Yakoun formation indicates that these beds are younger then the
Tuxedni sandstone which is limited by definiﬁion to the Middle Jurassic,
McLearn (1929, p. 2) suggested the possible occurrence of the Seymourites
fauna in the overlying Chinitna shale of Alaske on the basis of Keppler-

ites? eof. K. loganianus (Whiteaves) reported by Stanton (lartin: 1926,

Do 165). NeLearn (1929, p. 6) places Whiteaves!' species K. logenianus -
in the genus Seymourites. The Chiritna shale is chiefly characterized by
the Cadoceras zone which occurs also in the lower SheliRof formation on
the Alaska Peninsule where it is associated with Seymourites. Buckman
(1929, p. 22) noted the close resemblance between his species of Micco-

cephalites from the Fernie formation of Alberta and Cadoceras grewingki

Pompeckj from the Chinitna shale of Aleska. The occurrence of Micco-

cephalites in the Tonnie member of the Tuxedni implies that this highest

unit is above the true Tuxedni which is limited to the Middle Jurassic.
On the basis of this comparison, the Yakoun formetion is correlated

with the Tuxedni sandstone including the Tonnie member, but it is
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recognized that the Tonnie member may prove to be equivalent to a part of
the Chinitne shale. The Yakoun has not yet yielded the Oppelis fauna
vhich characterizes the upper sandy shale member of the Tuxedni sandstone
on the Iniskin-Chinitna Peninsule.

The Yakoun formation is composed largely of pyroclastic rocks, eg=-
glomeretes and tuffs., Flows of andesite and basslt ere included. In the
lower part of the formation well-bedded tuffs and tuffaceous sandstones
contain the marine fauna of early Middle Jurassic age. The Tuxedni sand-
stone consists of interbedded sendstones and shales with agglcomerates
locally developed in the Cynthia Fells member end in the Tonnie member,
The agglomerates are made up of cobbles and boulders of voleanie rocks

with some granites present.

Izee and Colpitis groups of central Cregon

A sequence of sediments of lMiddle Jurassic age in the vicinity of
Snowy Mountain has been described by Lupher (1941). The faunas present in
the Colpitts group end the overlying Izee group indicate an age correspond=-
ing to the upper Aalenien and lower Bajocien stages of Zurope (Lupher:
1041, p. 236). There is no direct faunal evidence for the correlation of
the liddle Jurassic sequence in central Cregon with the Tuxedni sandstone,
although numerous species of Sphaeroceratidae and Stepheoceratidae have
been correlated with the liiddle Juraessic of Hurope. These families are

represented in the Tuxedni sandstone by Defonticeres, Zemistephanus snd

Kanastephanus, but none of these genera has been found in central Oregon.

The occurrence of Bgjocian deposits in Oregon and the presence in the
Western Interior region of kiddle Jursssic genera found in the contempor=—

aneous faunas of Cenada and southwestern Alaska suggest future discovery



of a similar fauna in the northwestern United Stetes. Crickmay (1931,
pe. 34) also postulates a trensgression of a Middle Jurassic see which

entered both the Pacific geosyncline and the Rocky HMountain geosyncline.

SYSTEMATIC DeSCRIPTIONS

Family STEPHECCERATIDAZ S, Buckmen

Genus Zemlstephanus licLearn

Genotype: Ammonites richardsoni Whiteaves

1927. McLearn, Trens. Roy. Soc. Canade, 3rd ser., vol, 21, sec. IV, p. 72.
1929. McLearn, Nationel Museum of Canada, Bull. 54, Geol. Ser. no. 49, p. 18.

Generic delineation:

"The inner whorls are cadiconic snd latumbilicate. On ultimete
whorl becoming serpenticonic, there being umbilical enlargement and
whorl contrection, particularly in the proportional thickmess of
whorl, The primery ribs end in tubercles and are becoming less
prominent on the ultimate whorl, but persist to the end. The suture
line is moderately complex; ES is large and deeply divided, Sl is
smaller than BES, and S2 is shallower then, and as broad as Sl; Ll is
somewhat longer than &L, L2 is much smaller than L1, is simple end
cruciform, has a lcnz, median lobule end is a2 little inclined; the
auxiliary lobes are inclined. The tubercle is about on the border
between L2 and S2.

"eeeThere is some resemblence in shape, ribbing, and suture
line to Teloceras, e.ge. T, banksii (Je Sowerby), but the tubercle is
more dorsel in position with respect to L2 of the suture line and
there is falling offto serpenticone, which does not oceur in Telcceras."

Zemistephanus moffiti K. and N. n. sp.

Plate 2;,Figures 1 and 2.

1946, Zemistephanus sp. A, Kellum. U, S. Geol. Surv. kS,



Description: Moderately large, incomplete mold; inner whorls replaced
by calcite; remnent of outer whorl is limestone.

Specimen thick, evolute; umbilicus wide and deep with sides sloping
at an angle of about 45 degrees. Cross=-cection of outer whorl quadrete
with brosdly rounded venter and shorter broadly concave dorsel side,
reaching its greatest width about at middle of whorl height forming a sub=-
angulear ridge bearing coerse nodes which in side view rings the umbilical
mergin, The outer whorls embrace the inner whorls as far as this line of
nodes; the line of contazct bisects the nodes except in the last whorl
vwhere the contact line passes to the ventral side of the nodes as the whorl
narrows, There are approximately 16 nodes on the largest complete whorl
present.

Besides the spiral line of nodes around the umbilicus, the ornement-
ation consists of numerous, coarse, rounded ribs which ceross the venter
without interruption. Four ribs radiate from each node and a fifth of
equal strength begins just above the line of nodes in the internodal area,
Cne large rib extends dorsally from esch node down the side of the umbil=-
icus to the line of contact between whorls.

Suture and aperture unknowm.

Dimensions:

Diemeter of incomplete holotype eesescesseceee 195 mm,
Umbilical Width ececececssscccocoscescssesseee 100 mm,
Height of outer Whorl .eseseeseesscssssscsseee 53 mm,
Thickness of outer whorl sesececsescesscssacas 110 mm,

Remarks: Zemistephenus moffiti differs from Z. richardsoni in heving

a greater whorl height, in being less inflated, and in having the umbilicus
less deeply excavated. The umbilicus is shallower and more broadly conical

in the early whorls, becoming steeper in the outer whorl. It differs from
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Z. funteri in its greseter umbilical width, and in having a smeller number
of secondary ribs per umbilical nocde.

From Z. vencouveri it differs in its much greater umbilical width
and much lower whorl height; the ventral area is not so highly arched. Z.
moffiti has a larger number of secondary ribs radiating from each tubercle.

This species is nemed in honor of Dr, Fred H. Moffit, Geologist of
the U. S. Geolégical Survey, who mepped the Iniskin-Chinitne Peninsula in
1921 and collected meny fossils from the Tuxedni sandstone.

Holotype: 23764, Luseum of Palecontolezy, University of Lichigan.

Horizon: This species is the zone fossil for the lowest zone of the
Tuxedni sendstone on the Iniskin-Chinitna Peninsule.

Localities: 4. moffiti has been identified with certainty at two
locelities, and specimens which probably belong to this species were

found at two other localities.

19973 = 44AWwF40 On left side of Quincy Creek about 3000 feet upstream

from mouth of South Fork and ebout 180 feet above stream level.

19942 ®» 44ATwF1ll On right side of South Fork of Zuincy Creek about 4500

feet upstream from confluence with Quincy Creek.

19976 = 44AWwF43 (?) On left side of Quincy Creek about 3000 feet up-

stream from mouth of Scuth Fork and about 30 feet above stream level,

15979 = 44AWwF45a (?) On right side of Quincy Creek about 4300 feet up=-

stream from mouth of South Fork and ebout 150 feet above streem level.
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Family SPHAEROCEZRATIDAE S. Buckmen

Genus Defonticeras licLearn

Genotype: Defonticeras defontii licLearn

1927, ucLearn, Trens. Roy. Soc., Canade, 3rd ser., vol., 21, sec. IV, p. 72.
1929, lcLearn, National Museum of Cenada, Bulle. 54, Geol. Ser. 49, p. 13.

Generic delineations

"Inner whorls and posterior part of ultimete whorl sphazeroconic,
with very smell umbilicus, followed by merked and abrupt umbilicel
enlargement on the anterior half of the ultimete whorl. louth border
rather simple, having behind the lobe e well=cefined sulcus and in
some species a ridge of low relief. Living chember is about three-
fourths of & whorl or less. Primary ribs are fairly stout and slightly
inclined, but not slopingz well forwerds at the enterior end of the
ultimate whorl. The secondary ribs are streight across the ventral
area, MNo tubercles., The suture line is complete with a wide L2 and
very small S2 and auxiliaries, The poirt of furcation of the ribs
is on the outer part of L2.,"

Defonticeras stantoni K. and N. n. sp.

Plete 3., Figures 5 and 6.

1946. Defonticeras sp. 3, Kellum. U. S. Geol. Surve S,

Description: There are numerous specimens in our collection but none
is complete, The holotype has one side and part of the venter preserved.
Original shell materiel is present.

Shell inflated, ovoid or depressed sphaeroid; involute in the early
whorls, with narrow deep umbilicus, becoming evolute with widening umbilicus
in the last half of the ultimate whorl,

Wall of umbilicus nearly vertical; only one and three-querter whorls
visible in the umbilicus of the holotype; two whorls in e smaller paretype.
Cross section of whorl lunate with breadly rounded venter and deeply em-

bracing dorsal side.
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Aperture broad, fairly well preserved, 5ordered by narrow flattened
band or lip with feint lapets at the side; followed by a broad (8 mm.),
pronounced sulcus with promirnent ridge posterior to it. The anterior
side of this ridge drops off abruptly into the sulcus but the posterior
side slopes awey gently as a smooth band to a feint depression marginal
to the first rib.

Living chamber is approximately half of the outer whorl.,

Shell ornemented with numerous primary and sscondary ribs., The pri-
mary ribs begin near the top of the umbilical wall and increase rapidly
in height and thickness to a meximum before rsaching the middle of the
flank where they divide into two sescondary ribs., A third sscondary begins
on the flank between each two primaries at the line of virgation, The
three secondary ribs are about esqual, becoming wider spaced and less con-
spicuous toward The anterior part of the outsr whorl. The primary ribs
curve anteriorly on the flanks. The secondary ribs curve posteriorly
from the point of furcation and pass almost directly across the ventor,

Dimensionss

Diameter of holoTYPe eesesssvessssssesesss 55 mm,
Height of Whorl eeveessscssovecnnssosnsees 7 mm,
Thickness of Whorl eeveesssessasssesersoss 34 mm,
Width of umbilicus (near aperture) .sesee.. 14 mm,

Remarks: D. stantoni differs from all species previously referred
to this genus by LicLearn in having a much smaller height of whorl, It
differs from all except D. oblatum in the inclination of the primary ribs
on the flanks and slight posterior deflection of the secondary ribs, It
differs also in the closer spacing of the primery ribs on the anterior

part of the ultimate whorl,
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This specizs is named in honor of Dr. T. W. Stanton who made pre=-
liminary identifications of most of the fossils collected during earlisr
studies of the Tuxedni sandstone.

Holotype: 23765, Museum of Paleontology, University of kichigzan,

Horizon: Defonticeras stantoni is a zone fossil in the lower part of

the Tuxedni sandstone. It occurs in strata 600 to 875 feet thick which

overlie the zone of Zemistephenus moffiti and underlis the Cynthis Falls

sandstone member,

Localities:
19981 = 44ATWwF47 In small steep gully which enters the right side of
Quincy creek sbout a mile and a half upsﬁream from the jumection of Cuiney
Creek canyon with the wvalley of Fitz Creek, and about 125 feet above the

level of Quiney Clresk,
20025 = 44A¥wF4S On Quincy Creek about 400 feet downstrean from Twin Falls,

which flows over the Cynthia Falls Conglomerate at & point about 27 miles

upstream from the junction of Guiney Cresek and Fitz Creck,

19933 = 44ATwF2a On the south shore of Chinitne Bay about 5400 feet east

of Fitz Creek Landing.

19940 = 44AWwF9 On the right side of Fitz Crsek sbout 900 feet downstream

from the mouth of Forky {resk.

19999 = 44AWWF66 On the right side of Tonnie Creek about 2200 fest up=

stream from the junction of its canyon with the vallsy of Fitz Cresk.

20000 = 44AMwF67 On the left side of Tomuaie Creek about 2500 feet up-

stream from the mouth of its canyon at Fitz Crecsk valley,
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20002 = 44AVWF69 On the right side of Fitz Creek at the mouth of a snall

tributary about 400 feet southeast of the abandoned oil well IBA TNo. 1.

20003 = 44ATWWF70 On the northwest slope of Havenstrite Ridge in small

steep canyon about 2300 feset southeast of the abandoned oilwell IBA No. 1.

Genus Kenastephanus McLearn

Genotype: Kanastephanus crickmayl lcLearn

1927, McLearn, Trems. Roy. Soc., Canada, 3rd ser., vol. 21, sec. IV, D. 73

1929, 1licLearn, National Museum of Canada, Bull. 54, Geol. Ser. 49, pp. 21-22.

Generic delineations:

"At stage of growth of imner whorls, cadiconic. At stage of
penultimate whorl, cadiconic, with sligzhtly contracting umbil-
icus, but whorl oecoming relatively a little higher and, there=-
fore, somewhat lsss depressed, as in K. altus. At stage of
ultimate whorl thers is umbilicel enlargement and rounding and
contracting of whorl, chiefly in thickness, i.e., o falling off
to serpenticone. At all stages, however, whorls are thicker
then hizh. The living chamber is nearly three-fourths of a
whorl. There are lateral lappets. #ith the felling off to
serpenticone at the staze of the ultimate whorl, there is also
some simplificetion in ribbing. The primary ribs, however,
increase in number, not only on the inner whorls, but also on
the ultimate whorl where there is the greatest number per whorl.
The simplification on the ultimate whorl is the decrease in
number of secondary ribs, due to decrease in number of second-
aries per each primary, and is carried to the stage of two per
each primery, arising by bifurcation. The ribs are of consider=-
able relief and in some species are slightly inclined on the
sides, particularly near the anterior end, but in all are
straight across the venter, There is a single row of lateral
tubercles, Subure line fairly simple. L1 is rather broad stem~
med, tripartite, with moderately longz median lobule, and is about
as long as 31, The small L2 is both narrow end short. The small
aux, 1 is inclined and the miniute aux, 2 is a little ineclined.
ES is mach broader and deeper than Sl and is unequally divided
by a short lobule, the inner branch being the smaller., The S1
is smaller, but is sianilarly divided. S2 is smaller than Sl

and divided by a short lobule. There are two minute auxiliary
saddles. The position of the tubercle is about on the boundary
between S1 end L2."
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Kanastephanus tonniensis K. snd s n. sp.

Plate 3, Figures 7 and 8

1946, Kanastephanus sp., A Kellum. U, S. Geol. Surv. LS,

Descriptions The holotype is an internal mold with fragments of
original black shell material adhering. The speciss is represented in
our collection by a dozen specimens from four localities. None is com=
plete and most are distorted,

A widely umbilicate, coarsely ribbed and rather thick, coiled am-
monite of medium size., The whorl section is subguadrate, wider than hizh
and reaching its zreatest width near the middle; venter broadly rounded.
Inner whorls embrace about half of sach preceding whorl, overlapping as
far as the line of lateral nodes; the outer waorl, near the anterior end
embraces about & third of the penultimate whofl end the line of contact
recedes from the line of nodes anteriorly.,

Ornementation on the outer whorl consists of 22 coarse primary ribs
which begin at the lins of contact with the preceding vwhorl and extend
directly to a line of nodes at or near the middle of the flank where they
bifurcate into secondary ribs which continue with full strength across the
venter., Rarely an odd secondary rib, equal in size to the others, begzins
at the line of nodes in the interspace. The secondary ribs are moderately
hizh and sharp, with broader interspaces between. On the inner whorls the
primary ribs, seen in the umbilicus, are inclined forward. This becomes
more pronounced on the smaller whorls. Aperture and suturs line not pre-
served,

Dimensions:

Diam.eter Of holotype esse0 s e nreeresersavsr e 51.4: mn «
Urﬂbilica‘l ‘V‘idth ® 0 25 50 0O EP LT ODPEOOELSSIOIELEOEDS OB Y 2"7.0 m.
Heigh‘t Of Outer \’Vhorl G000 0eeneese Lo e sPIRRL L 14:.8 mMie

Thickness of outer Whorl eesesessesseecesoees 2342 mm,
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Remarks: Kanastephanus tonniensis is closely related to K. mac-

Kenzii McLearn from the lower part of the Yakoun formation on ifaude Islend,
liecKenzie Bay., They may ﬁrove to be identical, The Alasskan speciss hes

a somewhat wider umbilicus and greater thickmess of whorl, but since it

has undergone some distortion, these aminor differences may not be siznifi-

cant. In all other described speciss of Keanastephanus, thers are three

secondary ribs to each primary.
This species is named from Tonnie ({reek whers the holotype and best
preserved specimens were found.

Holotype: 23766, lLiuseum of Paleontolozy, University of ilichigzan.

Horizon: Kanastephanus tonniensis occurs in the zone of semistephanus

moffiti in the lower part of the lower sandy shale member of the Tuxedni,

Localities:
19974 = 44AWwF4l On the left side of Quincy Creck about 3300 fest up-

stream from the mouth of South Fork,

19977 = 44ATwF44 On the left side of Quiney Creek about 3450 feet up-

stream from the mouth of South Fork; on the same bed as locality 19974,

19978 = 44AWwF45 On the rizht side of Quincy Crsek about 3450 feet up=-

stream from the mouth of South Fork; opposite locality 19977,

19997 = 44AWwr64 On the right side of Tomnis Creek about 1300 feet up-

stream from the junction of Tonnie canyon and the vallsy of Fitz Cresk.

Femily OPPSELIIDAE H, Douville

Genus Oppelia Waagen 1869

Genotype: Ammonites subradiatus Sowerby




Generic delineation:

Biscoidal ammonites with narrow umbilicus, of which the greatest
thickness is found near the umbilicus; the flanks lightly convex,
thinning towerd the external region which is rounded or sherp,

but without distinct keel., The ornementation consists of feeble
ribs of sickle shape. Between these ribs may be intercalated

some costae which are present only in the vicinity of the external
region, but mey be lacking.

Suture always with numerous elsments, at lsast five saddlss.
Ventrel saddle massive, often as large at the base as Sl and 32,
bordered by two lobules of which the divergence is variable, Sl
always larger at the bese than the other saddles; this character
may diminish end even disappear with age. Sl is normally divid-
ed in half by an accessory lobule, S2 is generally higher end
more slender than Sl. Accessory seddles regularly decreasing

as far as the umbilicus in such a way thet their sumnlts are
always by degrees tangent to the straight line resting on the
saddles Sl snd S2. Lobes with uneven terminations. (Translation
From Romen: 1938, p. 157).

Oppelia chinitnaensis X. and N. n. sp.

Plate 3. Figures 1 and 2.

Q

1946 Oppelia sp. C. Kellum. U, S. Geol. Surv. IS.

Description: Numerous specimens with original shell material preserved
were found in caleareous concretions above the Cynthia Falls sandstone on
Tonnie Creek.

A compressed involute shell of medium size with sharp vemter. Outer
whorl wedge-shape and broadly convex in section, attaining grestest thick-
ness near the center of the flank and thinningz slightly toward the umbili-
cus; much higher than wide, embracing preceding whorl about five-sixths.
Flanks broadly convex with a feint broad spiral depression between the mid-
line and the umbilical margin which is slightly elevated., Umbilicus narrow
exposing about half e turn of the penultimate whorl inside., Umbilical wall
vertical; umbilical shoulder rounded,

Fleanks ornamented with broad faint falciform ribs which begin at the

umbilical margin, where they are barely visible, and increase in strength
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toward the venter., From the umbilicus they incline slightly forward to the
middle of the flank where they are angulated and incline backward with a
scythe=like curve, resuming a forward inelinastion as they approach the
venter and dying out at the venter; interspaces somewhat wider than the
ribs; venter smooth,

Toward the anterior part of the outer whorl a secondary rid is rarely
intercalated between the primary ribs, and of equal strength with them, be-
ginning about the middle of the flank at the line of angulstion, Numerous
other very faint short ribs, inclining forward, are intercalated close to
the ventral margin,

Dimensionsz:

Dismeter of holobype cesceccsosesrsesesssesssess 58, mie
Height of Whorl eeecececorensscecososossossosss 3348 mie
Thickness o0f WhoOTl eueeeceseveseecsscescsnsssss 12.8 mm,
Width of umbilicCUS eeeessrsecovsonsosecsssccces Do3 mme

Remarks: The genotype, Oppslia subradiata Sowerby, occurs in the

Bajocian stage of the Middle Jurassic in Furope and is the oldest species
in the genus which ranges into the Upper Jurassic Oxfordian stege {Roman:
1938, pp. 156-157). Few species in North America have been referred to
this genus except in Mexico where Burckhardt (1906) described 12 spscies
from the Oxfordien and Kimmeridgien of Liazapil., An amionite from the
Jurassic of lialone, Texas was identifisd by Cragin (1905, P. 101) as

Oppelia? fallax (Castillo and Aguilsra), Fragmentary specimens from

several Jurassic localities in the Yellowstone National Park referred by
Stenton (1899, p. 630) to Oppelia? are said by Imlay (1945, p. 1025) to

belong mostly to the genus Arctocephalites Spath.

Holotype: 23767, Museum of Paleontology, University of Fichizan,
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Horizon: Oppelis chinitnaensis is a zone fossil oceurring in the

upper sandy shals member of the Tuxedni sandstone. It was found in the
lower 100 feet of the sandy shale which occupies an interval of about
1000 feet between the Cynthia Falls sandstone and the Tonnie sendstone.

Localities:

19943 = 44ATwFl2 Near the head of Cliff Creek about a mile and a quarter

upstream from its junction with Fitz Creek.

20001 = 44AWwF68 On the left side of Tonnie Creek Canyon about 3500 feet

upstream from its junction with the vallsy of Fitz Creek.

Family I{ACROCEPHALITIDAE S. Buckmen

Genus lMiccocephalites S. Buckman

Genotype: Miccocephalites miccus S. Buckman

1929, S. Buckman, National Museum of Canada, Bull. 58, Geol. Ser. 58, p. l4.

Generic delineation:

"Platycone (ex sphaerocone) of Macrocephalitoid pattern, like
dwarf 'macrocephali curvicostati' of Waagen. Costae laminate,
flexed, especially primaries over umbilical edge, and secondaries
towards edge of venter, carrying ribs over venter with a curve
convex forward: lamination of costae well shown on a flatly
arched venter, Suture-line obscurely shown, but it can be seen
that it is siuple with narrow lobes,

"Miccocephalites differs from lacrocephalites and Para-
cophalites in its style and curve of riboing, which has been
described above, and in its simpler suture-line. It differs from
Metacephalites in the character of laminate ribbing and in
suture-line,

"Distinction from Pseudocadocsras or like forms is to found
in the venter flatly arched instead of fastigate (angulate), in
the characters of the ribbing, and in the decrease instead of in-
crease of stoutness with growth."
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Miccocephalites sp. A, cf. M, concinnus S. Buckmen

Plate 3. Figures 3 and 4.

1946 Miccocephalites spe. A, Kellum cf, . concinnus Buckman. U. S. Geol.

Surv. LS.

Description: A single fragment of an ammonite referred to the genus

Miccocephalites was found in a coquina about 100 fest ebove the Tonnie

conglomerate in the Tonnie Creek section. The orizinal shell material is
preserved and the delicate ribbing and cross-ssction of the whorl are
clearly visible. The fragment, howsver, counsists of less then & quarter
of the complete outer whorl,

Although the umbilical margin is not present on the specimen, the
primary ribs on the flanks end dorsally at a fracture plane which evidently
cuts the specimen almost at the shoulder of the wmbilicus, Five primary
ribs reach this plane. From it they are inclined slightly backward on the
flank, but within 2 mm. they curve abruptly forward and are inclined anter-
iorly on the flank. All except one of these five primary fibs divide on the
lower part of the flank, giving rise to one, two, or three secondary ribs.
The point of furcation is at a different height on each rib ranging be-
tween 2,7 mn., and 4.4 mm. from the fracture, i.s. on about the dorsal third
of the flank, The prizary ribs ére narrow, sharply engulated at the crest,
and separated by broader rounded interspaces. They attain their greatest
strength both in height and width at the sharp curve from posterior to
anterior inclination. From the point of furcation a secomdary rib mey be=-
gin in one of three distinet ways: (1) It may develop as a smaller rib on
the flenk of the primary, (2) the prinary rib may divide into two equal
secondaries, or (3) the secondary mey begin independently in the middle of

the interspace. In any case the secondaries attain equal strength close to



the point of origin end incline forward on the fleank continuing without
change across the venter., They are separated by more broadly rounded
interspaces,

The venter is a broad to slightly flattened arch. The fleank is more
distinctly flattened,

Dimensions:

Height of whorl from venter to fracture near umbilicus ... 11.8 mm.
Thickness of WhOTLl eeeeesssesscsoscscsssasvocescssosssnsss 10.5 I,

Remarks: The specimen is too fragmentary for spseilic identiricaticn.
The ribs appear to be slightly less flexuose then in li. concinrus. The
angle between the flank end the ventef is more rounded than indiceted by
most of Buckmen's figures.

Holotype: 23768, lMuseum of Paleontology, University of Michigan.

Horizon: This genus designates the highest zone recognized in the
Tuxedni sandstone on Tonnie Creek. It was found only at one horizon in
the Tonnie member sbout iOO feet ebove the Tonnie conglomerate which is
540 to 710 feet above the base of the member. Although here included
tentatively in the Tuxedni sandstone the meager faunal evidence available
suggests that the Tonnie member may be in part Upper Jurassic and cor-
related with a part of the Chinitns shale,

Locality:
20014 = 44AFWwF81 Nesr the head of Tonnie Creek, in the streambed about &
mile and a quarter upsitream from the junction of Tonnie canyon and the

valley of Fitz Creek,
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EXPLANATION OF PLATES



Plate 2

Middle Jurassic emmonites from Iniskin-Chinitna Peninsuls

Figure

1, 2....Zemistephanus moffiti K. and Nc, n, SPes

Lateral and apertural views of holotype;

U. M. 23764 (p. 17)
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Plate 3

Middle Jurassic smmonites from Iniskin-Chinitne Peninsulsas

Figure

1, 2 ... Oppelia chinitnaensis K. and N., n. Spe;

Lateral and apertural views of holotype;

U. M, 23767 (p. 25)

3y 4 ... liccocephalites sp. A cf. ., concinnus S, Buckmanj;

Laterel and apertural views; U. L. 23768 (p. 28)

5, 6 «e. Defonticeras stantoni K. and N.,, n. sp.;

Lateral and apertural views of holotype;
U. M. 23765 (p. 20)

7, 8 «+. Eonastephanus tonniensis K. and N., n. spe;

Lateral and epertural views of holotype;

U, . 23766 (p. 23)
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