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BEC.OM 

by 

J, Thours Dutro, Jr,: 

ABSTRACT 

. A thic% complex zarimaca of clIzz;tic r3-.!%a, forr.erky red the Ncctak 
ormution, wr'erlica the Lisliurns formation Nr...isaippian', in the Brooks 
anga, northern 41.1.- Fiva forv.ations hava been raeognized r a roeult of.Cla. 
went inva:.:tiations by th3 author and ot':1::r Leo o' of the Navy Oil 
nit, U, S. Liological Survey, In the restnrn 2ro4-ka aeng7., Lt..) three for-
2.tioltt pralint balm ths L4Lurr.a tee 'stir ars: Ut..lkok Corrztion (Upper 
'ournaisien to Lo,,--er '.ii.n)„ rozLta% formation (restricted; (U per Devonian 

Lamer Torrnaisian (0) and ;1,unt Fork (7) formation (Upper T:::vonian)„ In 
he central Broaks Rai:4N tLa Kayak formation (Lower to Uppr Tournaisian), 
nayut formation (Upper Devonian to Lamer Tournaisian (?):.., and Hunt Fork 

ornation (Upper Dsvonian) lie bale., the Lisburne forzatieLl. 

Litholegic ami farnal charveteriaties of these eadikentary unite reveal 
ha regional pattern cf r,edirientation and clIggcat specific palsoecologic 
avironoents, Tha chart cohjlemeratzs in the Kanayut and i/oatak formations 
re thought to have fcm2e. in a belt characterized bi fluctua.Ang marina 

and aonmarime con, itions. the emort GOqVCS being a mid-Devonian regolith, 

Ana/rsis of faunulas suggoats certain ohorrelatione with the European. 
Mariano and meters Cordillaran seotiote. 

Described faunao of the Utukok and Kayak formations include 40 brachio. 
Pod species and varieties, 9 echinodera species, 2 teryozoan species, 8 
lluscan species, and l trilobite species, of which X; 4112 

INITODUCTIOri 

One of the most distinctive litholsgic units in northr;rn Alaska is the 
ishirne formation (Ulaeinsippian), which crops out along the north flank
f the Brooke Range for "ere then 600 nilas and is easily racocnized by its 
ight.gray color old cliff-terrain-L. habit, Bonemth this no:A-defined unit 
a a thick and vcriable.complex of chiefly detrital racks to which the nyme 
oatak formation hco teen applied, The prosont study indicates that it its 
ype areas the weatern Noatck district,' this comp/ax is nsariy /,,000 feet
hick end is devisibla into three litho/ogle units es indicated in figure 



I.: ;. ....
• ..f 

!..uler.ea:-- , ,_ :e • ::. ,t '- : 0 •:. . ,- 1.y :. '- • .2 ,,J , j O.:-
1L-:a:!..P.! '..'•.:...et;,....• ! ..e Li.-,.:11 t'.... e.- !--:' ..:(, fe.;:eon..7,-

- , fsr reazona ex,e,eineA leter, tha melee likleea% .f.!_ ,:-%e e.) -tAl. r.idcla 
.,!et of the rest,(:•rn ;:oe.ta% iit?iet; nee names are l':::d: for tLe other 
•14eee, 

The Nctto.!: f=e-Aion, se,stuAef. in its type area, is here ru:efined and 
^e fully described. Detailed exe.minstion of 1:actions in the weetern Noetak 
strict. AlaeLa (sae rig. 2). was mado during the eve.eor of 1950. Additional 

work in 1949 near Kement Lake and in 1951 at Cape Thompson and south 
(.7 Lake Noluk has Wed eonAelsrable data regarding regional relationships. 

etudies rer3 initleod at Yale Univereity in the wit )ter of 1940-50 
ved rare tontines' at the U. 5. rational Nessur.1 during the winters of 1950-51 
iand 1951-52. 
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Itakok eection and the pre-Xanayut etrate of the central ;.e..eloka Range; Wee-
Inth Eckitein provVed imalueble editorial acalatanea; Fr:mace Kline did 
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Yanayut Lke area. provided stew Bolted euggentione. espeele,lki etth rezQrd 
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ErMiS2A-Eggl 

The Hoatek sandatone was first described by Philip So Smith (1913. Po 70) 
Z:1%1m expoeuree clang the neatak R.tver betesen tLe junetion3 of the NimiulAuk 
ini Kugerurek Rivers: 

"In the moet typical exposures seen from a point rear the camp of August 
LI to the canyon the roehe are dominantly camastonse, nodium fine grained and 
either macsive„ but containing layers of shale that accentuate the beddina. 
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elle, not diAirenizheble utereccoeirol7e -,eeeeeeiee r 
'e ee of mica. ellen treated with acid tree: 
iehtly, &haling the preLenoe of calcite, Le.7.ze tha :eft! 
.c,11s in teen to be coaeosed zainiy of querte eel ecee eereite, eith lieon-
tic and cavl:etereeee n.Rt3vie.1 fillinz the intticel, 

"Scuts sliehtly confeeceretic bede are tv.:::(„;At ,-' lit '.:1A :.:Ald,ols am! 
rtein of these shoe flattened meet's of irZurate.:1 et to ov eeertelto ,Ihich 

of pebb/telike form, but which ncy represent contseeeneTteeus accumulation"' 
nudt, Mioa has teen developed parallel with the surface a these nodules, 

t the material eithin is unsheared, NSW of these accumulations closely 
imulate foesils and can be distinguished frees thce cnly by careful examine 
an, 

"Some thin beds of limestone, few over a feet thick, 2ra interbedded 
th the samistonee, These liesetoee beds she!! coneidereble variation in 
ler, some beine ear's eTay nhcrees oth7rn have weathered to light yell :re. 
1 the lintetonee era eemieeryetalline, bat exhibit only elight signs of 
verso t. reasile ure.feirly uumaraus in time these be and are entirely 
eforeed, In pieces the rock.; are cut lee cceal leeal calcite reins and 

ve been intruded by basic inteueive rocs. The Ltreetone bads becoes more 
ominent toward the top of the forwatioe ..„. 

*Shales sued duty beds are interlenineted with the other members of 
els fermetion. Generalli they exhibit both bedding and cleavage, but not 

h notanorphiaft, The slates ccntain cIeyey material but seem to be 
zed meir4 of fine-grefted quarts c. t1 ewe calcite. Ls a rule the reek 
too fine grafted to permit ita eonponant mineetals to be dietinguiehech 
var the microscope it is seta to be ecompoeed zeinly of quartz, kaolin, or 
ricite„ and a geecnieh, neer/y amo4lIcza, finely divided mineral, together 
th magnetite, eCDS eulphides, and lieortitic netoriel," 

Although Smith zild J. B. Marti., Jo .,,_,(1930, pr, 165) ceparded the defin, 
on to includo *ell the veeks of the reeion of pre=Lisburno age", they 

:Used the limitations of this definition, which was adoeted for convenience 
pd neceeeiteted by the scue2 of their report and the scale of the accompame 
Me geologic map. After nottn.g the extrene lithologic varietion &lone strike 
Ver a distance of more than $00 miles they state (1930, p. ).5W: 

*Theme fecte suet strongly that the Noatek formation cos priser a 
teat assemblage of rocks, rhich by more detailed mapping might well be 
put up into smeller foreational unite." 

The object of the practent study is to aplit up that assemblage of roche 
(04 to describe the faunes of the various formations:, 

A brief comment on the organisation of the paper seems advisable, I 
ve departed frcm the customary method ct describing formutions in order of 
it geoloeit age, oldest first. The old Noatak formation is divided into 
ee lithologic units, of which the middle one is to retain the rwme Iiootq,k 
ti n. This redefined unit is discussed fleet, followed by discussion 

5. 
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t the ethe-.- two which were a part of the original formation. Finally, 
so forlations„ correlative in part with the first three but geographically 
eparated, are described. I have divorocd faunal and lithologic descrip-

Iions, the aection on Stratigraphy presenting lithologic detail, whereas 
aunas are aiscussed under Stratigraphic Paleontology. Formal species 
eecriptione comprise the Systematid PaleontoloGy section, 

STRATIGRAPHI 

' Yeatek formation (restricte41 

. Type area 

The type area of the Noatak formation (restricted) is the mountains 
amsdiately west of the Nimiuktuk River aboat 4 taloa upstream from its 
onfluence with the Ncattak River, approximately Lat. 63° 100 N. and long. 
59°58° N.; here the formation ranges in thicknees from 700 to 1,000 feet 
see pl. 4). Other typical Noatak expooures are in the Mlle south of the 
oatak-Nimiuktuk River /kInction„ and in cut banks along both aides of the 
oatak River approximately 40 river mitre (I:wrist:ream from that junction 
see fig. 3). The name is testis from the icatak River which floes through 
he type area. 

Litholoa 

The formation is chiefly sandstone„ with minor amounts of clay shale 
ni conglmsrate, Typically the sandstone is quartscse, very fine to 
dium-graf.sed, light.inedium bluish-gray to medium grayi, and, rell-induratel, 
ndividual beds being one-tenth to three-tenths of a foot thick, The oement 
s mainly ailicsous except near the tap whore it is partiy calcareoue.. 
cattered throughout„ parallel to the bedding in many places are fine grains 
iron minerals. On weath4rod surfaces alteration to liaonite has resulted 

n a characteristic reddish-brown color. Ms-dium-dark gray streaks of clay-
end silt-sise material are alined parallel to bedding and, upon weathering, 
result in platy, flaggy slabs which constitute most of the talus. In a few 
plate° there are concent7ations of reddish-brown ferruginme avdstone bodies 
hich approximate oblate apheroids pith the lcng as-cis of any planar section 
anted pal-IA.291 to bedding. They vary from medium pebble size to small 
bbl, cise.> tuth large-scale and small-wale cross bedding are cannon. 

Asepoiated clay anale is,sadium gray to Tedium-dark gray, tisane, and 
bundant mica flakes prsduoe a luntrcus sheen on bedding surfaces, At one 
lace, cobble-pize eenistorie nodules lithologicaily similar to the rain part 
the formation occur sitilin the shale. Surfaces of these nodules are 
red with mica takes which in cross section are oriented perpendicular 

o radii of the no.Ales. These facts, in addition to the observation that 
ca has an irreguhr vertical distribation through the formation, substan-
te the hypothesis: that th© mica is a priaary sedimentary constituent. 



Base of measured section 

Pate 4. -Hill - west of Nimiuktuk Fixer n'ar junction with 

Noatnk Rtver, type area of Noth. .7o=ation (restricted) 



Conglar7,rate is rare but has been. fOond locally at the hose of 
units having Terse-scale cooss bedding. The conglomerate matrix, 
80 to 85 percent of the rack, is similoo to the enclosing sandetore. 
The 1o:oath-ler is rellorcuWed sosIl tc oediun-Etsed pebbles of which 
about 75 percent is vein quarts, 15 percent in oediun-gray to dark-
g:ay ohert, and 10 percent is light gosenis.hogray o mediuo-gooy 
slate ant phyllity. "o - ot7:'veins are comoon in the underlying 
Pavoftion requsnoe an nay oell have been 
the source a: the quarts in the conglomrote lenses. A source for 
the short to not defioitely hnoon thoogh !addle Devonian chert for-
motions nre oresent in the TukonoTanana region; further discussion 
of chsot osbals in roc cf tilts ass is incl.oled in the description 
or the Kanayot forcation ;a :e pages 13: to 18),. 

In its type arla the Mostak forastion (oletrictol) is about 
90 percent sandstaso, 2 percent oonglomorote„ and 8 pooront shale. 
A detailed record of the type section (section Ain- tie AppenAx) 
is the most oomplete unfoulted sequetcs to be fri.ux,71 in the typo area.. 
Relationships to younger formations are choon tn suoplenlatary section 
B; normal contacts with zny older foraation "sera not observed.. 

Relationship to other unite 

.Ths Eolotsk f0000tion (restricted) hers defined is essentially 
the sandstone ooit coioinnIly described by Fmith. Lithologic units 
which he ineltoled in a siocle foomation are the ailtstons-slats-
phyllite sequerce helm, the roatak forostion (restrictedinext, and 
the UtOrok formation above. Mese three units can be otpped separately 
on tho 4$1.3 of gross ittlAalLiwo Fozoils iorlicute that the loser -
unit is protobly Late EsecetAan, Thor as the upper unit is early Ken-
:issippian. Ecsovos the cceact ilet:ren the siddle awl upper units . 
is, gradatior-A, th,, top of the roots% forcation is arbitoarily ploped 
at the top of the ilghcst roesivs sandstone bec'. bc'om a neouence of 
platy caloircous sandstone and clay shale. The Noatak.formation is 
at least portly equivalent to thoKanoyut coawation which crops out 

:along the crest of the Brooks Rosso 200 miles to .ths oast, Although 
most sinilar to the Stirrer member, it nay 11.-• a oestorly otrdy phase 
of the entire ranout flirtation, initeing the thick lo:ar congtoosratio 
sequaLoe. .For cooeelationo of these sold sulloo,lently described 
foroations; t000 fits re l* 

Hunt Fork (71oformqtioh 

T)•oo aria 

The typo section of the Evot Fork fo.retion, appFootn'Otely 
5,300 Vest thick, is located at &boot lot. CA° 1.72 N. of i long* 
153° 209 W., and :~as measuoad by Pillion W. Patton, Jr., of the t. So 
Geological Nrvey, during the oomoo field season o1 1951„ A highly 
generalised section is included in the Appendix as section C. 



 
The is . • Fork of tha 

thIl 
pron.= an tial outexo -..e. in ;:!. :1:erod to 'Ur, tl‘e 
some formtion.. 

Balm the Pix...t017. rota„ Lion (re,trietcd) lit,s a thic!: t7-,ris of 
quartaitio ailt.stono, Antos and phyllite inelWA as a 
uotamorphic of the roctak formations hlt no:: designated u' 

Eunt For% (?) for nation. 

Lithology 

e the different rock typed vary; qua..: tzitic Allston. 
brYis prceto:i0.:..- la '.10P1 outorcri-,r: rhereaz other3 7:XP alLIolt entirely 
phyllitecnicl:731.1te. 

Siltstono is IN,7.5.un crt,7 to L'izinixh thin-bedded, micacei-mo, 
4;.n:'. cezont /a 7-loot pincee, though 

.bode in the fc,d fosnilifcmv-3 ha-ro caleareoul cementi, 
Clmcvaga, unloi:1;tz:3lab1y not az well la the siltstona as in 
the filev claGtice, lice 1.t r.,.rOac an;.:las .o hcddins.. 

The Eediun.gra;w, ezAre:xely uteacecue phylAito tnd .31ate has sell-
doveloped clTuvttcs, in plc.cor to beeljn;: and at acute angLois-
elaerhera. Pvizry 12:0.an; is ;:i:sf.::rt kv colt;r harrili ex-
hibitinj alattLI t..:;t1.17a1 diorir.s::= as roll. In FlUt:3;.4 licAz ripple 
marks Juliette nornal be6.17! c.ttitude. 

:obits ,szera to ;:;.4.-x6 ds.veloin:1 after clat.7<p, bath ead 
p: is atentifticin ofir;et tNa jointo. .Quart:4 vslrvj
cut bade Lloo3 olsclw.zo pi:map in.cwil places ar.1 &.car jolne la 
others. Zubeat tlon; h3 Sr i'.4.1.7m offi;ot 
wile of the v:na 17:310i clz4...sz*zp f.lauto.„ 

Ralction'aip to other units. 

The 4Ll'uotwal cc.z1a7,:lty.or Eunt Fu':: (`d) etratt.es Com-
pared to ovor/yinz: units vie T14%tly folded and faulted 
bede.hsVe wallvoXoped Iola: vstsaa.ond are tra-Fra::.2 
by many quartz Vair.$* Tha No ;trek (routricted) awl your-7or 
formations nra almA conpletaly.uncste.corphosedt quarts veins, 
thouch Lot calmly ore 2U70, This eloaa not.scam 
by any diffovence in c=petenvi. Etds of thz equally competent Ptukes 
formation, er,--..5sel in the vicinity of the }:Hasa For:: (?) struts, era 
uray.:tazzoro.:ei, ;JO oi..47.;feant ?5o .tea strata are •hut Eently 
folded, 1:43 4:1:Ate forme:Alone Raa sc$o it 01113' 
one plcxe lalsza o7sTturne-.1 Eunt roz".: (?) :Arita are faulted over 
roatak zcsrltoco aad con7lcaLtl in Aat seams a reverLe fault. 
Dist:Abu:Lion. Cr Units 
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(see p3.. 1). In itc tjee aree, the Hunt Foek foveetton is thought 
by W. W. Patton, Je., W. D. !!engue, and W. P. Brosgs' (1951, p. 5)
to lie confoemebly beneath the Kerayut foreetion. •The presence in 
the latter area of eurtral theueend feet of conelmerate not found 
in the Poeta% Valley rty be additieeel evidence of a break in sedi-
mentation in the wee:term arca. 

Utukok fon:tatlo 

In the ees tern f: sets flange the !Jeukok fe:reatiou lies between 
the Noatak formation (restricted) and the Lisburne formation. Ale 
though the Utukok foroation in the western Noatak district is not as 
thick as in its type area neer the headeaters of the Utukok River, 
overall composition and fauns are quite similar. 

Litholoey 

The 650-foot sequence ereioeed in the Nimiuktuk.Velley is muinly 
sandstone end limestone. The eere:tetons in eost pieces isequartsome, 
fine-grained, medium' light grey to pale red, thin bedded, and ortho-
quartzitio. Weethored surfaoen cfeLbit a weey sheen and arc pales 
yellanish ten to moderate-yello:Auh broen. Sam strata are slight-
ly calcareous, others contain leminzn of feeeuginoue mineral grains 
that weather to yelloeish-brorn lieoniteu 

Limestone is fineeerained calearenite r composed mein/y of 
fragmental elastic) calcite which geodes laterally end vertically 
into coarser bads of recognizable fossil material. This comparatively 
impure limestone differs markedly from the Overlying Lisburne lime-
stones in that the letter ere ale,oA entirely composed of 'elastic 
calcite or fossil fregnents, vherees the forver hae a considerable 
percentage of finer forrugineue e siliceous, end areillaceous clay-
sized material. Thane beds are generally me4Aem grey, thin, ahaly„ 
and weather a light broen. Meeine invertebrete foesile rare collected 
from several horizons (see pl. 3). 

Dart-gray to greyish black city shele neer the base contains 
zones of red-be-ova-weathering siltetone concretions that differ from 
the ferruginous bodies of the Eoete formtioa (restricted) both in 
grain size end in the preneme'of a definite concentric structure. 
Similar coneeetions ere found in the Kayak formation of the central 
Brooks Peale (see page 27).

, • • 

In most exposed sequences the beds getele from sandstone and shale 
at the bottom through impure silty lieettone to coarser elastic lime-
stone at the top, Sections BD D, end E revs neneured in the 'seer 
Nimiuktuk Valley (see Appendix}, 

ll 
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Plate 5. oast wa11 of Kanayut Valley, type sections of Kayak and Kanarut 



 

Type erec. 

The type section, Located Suet 3:r3t of the Utuko% River near 
its hsadratel.s (approxi-Lately lat. 68° 331 r. and lomz 1610 10' 
W.), was mea:;ured by E47- :rd G. Sable of the 0, F. Cologir.s1 Survoy 
in 1950. The fcrtion ties its nava from Vas Utv.::ok Rivon. It 
is about 2,CnO fc.ot thick and is cc::1-e::ed of roz;%.1 airilar in lith-
°logic detail to thaze (:escribar: abc79 Verti!-.1!, the rams pro-
gressive.cha fram ertho.luartzite throe 'n enlcrlito to 
coarse claanc liL_ectors occurs. Min e_ cc c a-A-3 inter-
calated near this base of this and other &actions maLsured in the 
vicinity; no contact with the Noatak-formation (restricted) was 
seep. Farth4r rest a thick..' ecs of over 4000 feet has been reastrad, 
bot stratigraphic detail Lad fossil collectionz ars better rns the 
thinner type ,action, included in Vie Appenlix cs pectic:1 F. 

Relationship to other units 

This fceaation sears to b3 cor%rmable with liUteogic units 
above and beam; the lo'-or contact, as stated on peso 9, is drawn 
at the top of tha highest nessiva sanstono bad in the Nontak for-
mation The uppar contact is the. hane of the latest massive lime-
stone cliff of the VathEnuth unbar of the Lisburne formation, which 
in most placaa is a light brownish-gray to rediun,=gray plastic 11;141-
stone that contains black to dark-brmn chart nodules and weathers 
pale-bluish rray. 

The 'Au:colt forention thickens and becoraes aoro calcareous and 
more fossilitc:oua north and vest of the Ylniuktuk Valley. Eabt-
ward along the north front of the :rooks 1110 it thins; it has not 
been definitely reumnited east of the Kiligwa River, though it may 
be present An silty limestone and caleare.Nas shale vonie near the 
base of trio Vachsmuth msnbsr farther east. The Ut.,!kok to:mation is 
equivalent to the lo:ter part of the Kachsruth meabr and &lay also be 
equivalent to the upper part of the Kayak formttion (Bea fig. 1). 
Faunal evidence supports these correlation( (see pages 35 to 38). 

Kanayut fornation 

The `far 4ut and Kayak formations crop out in the central !hooks 
Range and are correlative, in part, with tt.e three fornations dis-
cussed above and included in the original N oatak fo2mation. Recks 
of the Kanayqt fomationr, first reported by Frank C. Schrader (19(2, 
p. 240), were included in the expanded Yoatak formation by Smith and 
Ilertie (1930, p. 155). However, it is a perfectly good tappable 
unit and le herein reectablished a:. a fewer:tient the name taken from 
Kanayut Valley where tections v'erci meacured in 1949 ((vie pl. 5), 
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Lithology 

Schrader's fine description in a subsequont professional paper 
(1904, pp. 60-62) is here repeated in part: 

"The rocks of this series are principal:,;' conelorerates, with 
interbedded layers of quartzite, which tozard the top pass into 
slate and stale. The pebbles composing the ocnzleme re-t e are prac-
tically all siliceous and consist of blaek„ slate-colored, red, 
green and ilW.sh flint and milky eLite qeartz. Thsy ranee in size 
from less than an inch in diameter to cobbles, and in a few instances 
approach boelderets. The comont is siliceous, usually dense, and 
often Contains grains of cryptocrystalline or aphanitic silica, un-
doubtedly derived from the sane parent rock as the pebbles. Great 
toroe is required to break the rock *ith the hammer, and, when 
broken, the fracture plane is almost inveriahly found to take a 
direct coueee„ traversing any psbblen, though perfectly sound, that 
may lie in its path; in fact, the cementation is so firm as to form 
of the conglocerate, as a whole, a rock sebetantially as hard as 
the Hardest flint pebbles that are included in it . . The inter. 
bedded quartzites in the Stuver series are medium grained'and ex-
ceptionally hard and siliceous, and are usually of a gray or areee 
times a pinkish or reddish color, while the slate is dark . . The 
exposed portion shows a thickness of at Yeast 2,000 feet." 

This unit is exposed in the Aenktuvuk Pass region and in the 
mountains south of Kaneyut, Narushu, and Itkillite Likes (see p/. 
During the surer of 1949, Arthur L. Boweher of the U. S. National 
Wes= and I examined a welleexpoeed sequence just east of the 
Kaneyut River (approximately lat. 68° 20' N., long. 150' 47' W.), 
This section, included in the Appeedix as section 0, is at iciest 
3,800 feet thick; a 4,800-foot section has heen neasured OA tho 
Okokmilaga River by Patton, Manzun, and Brozet" (1951, p. 5). 

Type 4YZIL 

Schrader's original description can be supplemented by addi-
tional information gathered in 1949 and 1951. Three members are 
recognized though they are similar in composition and are believed 
to be genetically related. . 

Lewer conglomerate member.--The lower conglomerate member is a 
thick sequence of conglomerate with thin beds of sandstone; pebbles 
and cobbles of chart and quartz are distributed at random in a matrix 
of quartzwe sandetone. Deeds are medium gray on fresh surfaces but 
weather reddish brown. An estimated thieknees of 1,600 feet is ex-
posed along the east side of Alapah Greo, though the base •of the 
formation is concealed. It is probable that at least 1,800 feet is 
represented by this meeber in sections measured ferther west in 1951. 
Along the Okokmilega River the lower beds are altercating sandstone 
and shale with shale more predominant near the base. A similar sandy 
section, examined by usher in 1950, occurs at the base of the 
forret/on along the rest wall of the second valley east of Kanayut 
Valley. 



Middle conaloreaate caraber.--The middle ccnglomerate member, 
a nearly uninterrupted series of conglomeratic beds with chest 
pebbles and cobbles in a quartzose cendatene matrix, has individual 
beds from 4 to 8 feet thick (see pl. 7A). A few thin aandatons beds 
are scattered through a thickness cf about 1,000 feet, which thickens, 
westward to about 1,603 feet in sections along the Okokmilaga River. 

Tho matare of the coarse conetituante is eatreasly interesting. 
Pebbles ana cobbles are mainly chart aril quarts, varying in color 
from pure white through yellowish gray, olive pale brown, 
olive green and pals yellowiah-grecn to dark-reddish broen and grayish 
black. Some appear to be true chert while others seem to be sili-
cified argillite, allele and limestcas. All probably hare come from 
an area of predoainantly sedimentary rocks except for the quarts 
which may have had an ignsoua origin. As nettd on page 10, however, 
quartz reins ars eomaon in the underlying Hunt Fork formation. The 
medium- to coarse-grained sandstone matria is acmaosed of quartz and 
chart graias; cementing materials seen to be iroe oxides and silica 
with very little carbonate. Though lurrtaaso„ those strata ( and 
those of the uMarlyins scoter) are not orthoquertzitioas is the 
Stuver member or the Nostak forzation (reatricted), 

gger. 12eaber.--The upper 850 to 1,000 P-et of the Kanayut 
formation is composed of interbedded orthosuartaitt, conglomerate, 
and clay-silt allele. These are the actmal beds described by Schrbder 
as his Stuver varies, the name being retained hsra for the member. 
Typical cutcrops are about 6 miles eest of Anaktcauk Walley on Mt. 
Stuwer from which the mane was taken. 

Conglooerete teis, siatkr to thos; of the Iola: too moab3rs 
but with an orthcquartzitic matrix, make up abaat 30 percent of the 
strata (see pl. 6); sandstoass whith coa,dri33 alaput 15 percent of the 
strata are fine- to asslium-grained, light gray to akKao 
quartsomaani orthoeuartaitic; fissile clay-silt alleles conpriJing 
about 60 per -Jent of the section are generally grayish green or grayish 
black, thotO several re4dish zones ere pre eat.. 

In the lover part, through a thicknese of about 400 feet, a 
cyclic recurrence of beds is ideally developed es follows: 

1. Baas,. maseiveabedded pebble conglenerate. 
2. Cross-bedded radium- to coarse-graiaed sandstone or con-

glomerate. 
3. Thin-bedded fine- to medium-grained, noncressabedded 

sandstone 
4, Clay silt shale which ray contain thin sanIstone lenses. 

Four such units, from 50 to 100 fact thick, were measured. in 
each the conglomerate overlies the shale alab apparent conforrety. 
Same units contain thin lentils of fine -grained plant-bearing sand-
stone at irregular intervals. A part of the section showing these 
details is included as figure 4. 
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Relation: hip to other unite 

The Kanayut formation conforeebly unclerlies the Kayak formation 
and overlies the Hunt Fork formation with no noticeable unconfornity. 
It has been suggested above that the Kanayut formation is at least 
partly equivalent to the Noatak formation (restricted). In the 
absence of good faunal correlations, three relationsLips are possible: 

1. The teo formations are exact equivalents, the Noatak for-
mation belie; a thinner sandy weste4y extension of the Kanayut for-
mation. 

2. The teo formieqons are partly equivelsnt, the Nostak for-
mation Willi: most likely correlatives with the Stuvcr mettsr of the 
Kaneyut foreation, and with the lo. er rembors not represented in 
the west. Cencral ltthologic charaeteristiee, thickness relation-
ships, and the apparent uncontormity at the base of the Nostak for-
mation rake this assumption roaeonmble. 

3. The two formations are not correlative. General strati-
graphic relationships rule out this poseibtlity as the Kanaymt and 
Noatak ferrations occupy about the eems place in the stratigraphic 
column. Available peleontologic evidence iw!icates at least partial 
time equivelonoe ,:emt pages 35 and 36). 

Origin of the oolglerierateo 

A thick sequence of congloweretic beds general/7 gives rise to 
conjecture cs to ite origin. Khan the conglomerate is lithologically 
unique, as this one is, it is son tore inviting for speculation; 

Early ideas on origin uere eurenerized by Cmith end Mertie (MO, 
pp. 155-157); 

". . the pebbles lull angular fragments in the chert congleaorate 
and breccia are essentially contemporaneous with the formationof the 
primary chert matrix; not contemporaneous, perhaps, in the senseof 
secular time units but in relation to the geologic time units in 
the Paleozoic eras." 

Their discussion emphasizes weathering and deposition of frag-
ments of primary chert. As chert in not abundant in pre-Upper DeVonian 
rocks, they concluded that primary chart wns being deposited in De-
vonian 'tiee essentially contemporaueous. with the deposition of elastic 
ehert conglnmerate. 

They consider concentration of oherty debris on an erosion sur-
face but discard the idea on the following grounds (Smith and *Ate, 
1930, p. 156); 

"The weakness of this explanation (residual concentration at the 
surface) is that the early Paleozoic ane pre-Paleozoic rocks that 



 

formsdC7e lanal Lass Issok of the Viesissippian ocsan contained such 
vein quarts, which is as resistant to raaidua/ deconposition as 
chart, and therefore there conglomerate:, ahould contain as many peb-
bles of vein quarts as chert, if not core. But this, as is well 
known, is not the case." 

It is apparent iron the discussion in Bulletin 815 that the 
authors have assembled data from a study of exposures scattered over 
hundreds of square miles in northern Alaska. The Kaneyut conglom-
erates crop out in a belt /0 to 15 miles rido that otsetches apprirsis 
!lately along the 6th parallel for 200 to 250 miles from long. 148° 
to 158° W. The moat significant evidasze cited by Smith and Mortis, 
is the preoence of chest breccia bade in the Tolovana district, 
200 miles south of the known southorn limit of Kanayut exposursa; 
however, it is hy no neaps prove that the for_ Lion in the Tole-
vana district is esen partly equivalent to the Kangyut formation. 
Moreover, the Kamasat conglomerates aro cospased cif strikingly wells. 
rounded aodrell-corted pebbles, autangular phenoclaats being =e 
ceedingly rare. 

The data as nus knosn are: 

1. The Banayut Cos:ration crops out in a relatively narrow 
linear halt near tte northern margin of the Brocizs Range., 

20 The conolomerates are cc posed of pebbles and cobbles of 
variscolorsd abort, vein quarts, ani quartzite; the matrix is quart-
saes candsIone; aezettinz materiale ara silica, iron °sides, and 
sate carbonate. 

36 Jet of the conglomerate bads are saveive„ nonscrossbadded„ 
and well indurated; in the Starer member, orthoquartzitiu beds are 
common. 

4. No marina faunasshave bison found above the basal few hun-
dred feet, plant Creosate are present in tonna throughout the entire 
thickness:, 

5. Both contacts appear gradational; the un.!erlying fins elastics 
of the Hunt Fork formation contain an Upper revoatan brachiopod and 
pelooypod assenblogo; the overlying Kayak formation appears entirely 
marine and aontains n :inderhoesinn fauna near its top, 

6. Red and green chefs is present in the Stuver umber. 

7. Conglomeratic strata in the central Brocks Range appear 
partly equivalent to sandstones of the Noatak formation to the west. 

8. A massive.baddad„ mediumsgraircd, sediussgray nandetoss 
which crops out near Aga Lake (not ehoun on maps; about 12 to 15 
miles south of the linear conglomerate bat) may also be equivalent 
to the Ballarat formation. 



. ." 
drop out in the foothills belt north of the P.ange and south-southwest 
of lake Holuk (tee fig. 3). .These are moierate-brown clay shale and 
dark-gray-eiltstmx and contain an Upper Devonian brachiopod fauna,. 
A small amount of olive cray limestone is preaent. 

•.9. CZ..Ler bsa, nhich ray b,a equivalent to the Kanayut formation 

Certain inferences can be drawn from these data. The Kanayut 
fortation is probably a seriee of alternating marine and nonmarine 
strata, The red and green shale in the Stuver member seems indica-
tive of nor:next:De origin, whereas the brachiopal-baring sandstone 
in the loxor member is certainly marine. The conglomerates may be 
either marine, nomtrine„ or both. It is probAble that deposition 
vas in en area of fluctuating marine and nornarine environments near 
the shore of a aid-Paleosoio seaway. 

• No profound break in sedimentation is implied, but it is assumed 
that chart pebbles originated as a reaolith, blind weathered pro- • 
ducts on a 1/w-lying 1.7.ndmass in Devonian ttme. The pebbles pro-
bably are silicified fragments of eller sedimantitee (limestone and 
shall or argillite) as 'well as a considerable amount of chert. It 
is knoln that SCM2 sedimentary rooks, especially carbomtes, ex-
posed to preeent-day weathering develop silicified surfaces to a 
depth of several inches. 

I have observed this pheso:aanon in Misaissippian limestenas 
just northeaat of Lake in ma.thern Ab4ska. On cliff faces 
the lisestona appears to be relatively pure with less than 10 per-
cent black chart. The rule beds, vLen traced to dip slopes, Are 
elmost oowpletely chart, the silicification being duo to ground 
rater processes. 

A well-documented account of this type of eilicificatioa vme 
given by C. L. Dake (1930, p. 202). Aft,nr dascribInz occuarewlee of 
chart residues that mask the Van Euren,4asconade.aril Potosi rovvatione, 
Dake states: 

"In road cuts, and quarries, it is a very common ti.ing to see 
bade that are very oherty at the eL erosion surface grade laterally 
into less cherty or even non-dlerty beds, within a very few feet, or 
even inehas, beck into the fresh e:Tosure. From this fact, it may 
be safely iii erred that Leach of this concentration takes place 113 
replacerant in the lineatans very °L se to the neathorA eurfaco, 
where the I:Mee-bearing solutions evaporate:,' 

The eame type of nilicification rss rei:ortcd by Josiah Bridge 
(1930, p. 89): 

"The entire transition fro dolmita: to cheA say be traced 
out aloe:), a hillside in spy number cf cases. An especially geed 
example may be seen on Council Hill, a es is northnest of Eminence. 



Ears the so-,Ith:Test face of tho hill contains practically no chert, 
while on the southeast face 1elE3 than r quarter of a mile away there 
are practically no outcrops of dolomite at the same horizons, but 
cherts are atundent." 

An example of this process in noncerbonnts rocks has been re-
ported from tha Tunceloosa g-ravels of Kantuc:ey by P., P. Fox (1945. 
pp. 208-209)s 

"Grouml untor carry ing disnaIved silica has h::en effective in 
consolidating a small portion of the gravel in this locality to a 
cherty rasa severe/ of the coneolidated zones Us parallel: to 
pure layers of seed from which a pert of the silica mny htvo Wen 
dissolved, Tha chert conglomertte exhibits varying dzrees of 
cementation „ the outside portion of mamy of the zones is on/y 
aightly cetantd and the ovAline Li the.greva/ cam easily Ito recog-
nized. Ho ever, the illadO portion in completely replaced by a 
dense, glassy chart ati the original gravel can no longer be recog 
nized „ . it is tamed that nerrzl ground 7aters ware responsible 
for the dissolution end traneportetion and redepotition of the 
ailiea." 

Such silicified material is accumulat'.ng es residtrun today, as 
Deka indieatei (1930, pp. 174-175)i 

"One is forced, from the above facts, to the nonclaion that 
as the dolomites ere leached mAty, the minutoly disseminated silica 
is gradually dissolved, and reconcentrated in larger end Urger MitSGOB, 
thus developing tNs very huge ehiert bouldern that ere so common a 
feature of the chert reallues of the area in question.. . . to the 
writer, it Beene proven bvond question of doubt, in spite of pro-
found earlier conviction to the coetrery that Mo::t of the larde 
messes of chart etlewn over the central Ozark tree, whore the 
Ceohro-OrdoTicten formations outcrop, ere emcondtry, and developed lov 
sezregation of fe:L.:e:srly disketAnated silica, as the forcations 
weathered." 

The arguments given b7 Smith mad Ihrtie azzinat the accumulation 
of ohort es Isnidula in this fashien during Devonien time seen at 
least peetly invalttted by Pate who states in a concluding paragraph 
of his disonscion (1930, p. 202)s 

"it is Imorrin„ than, with t high degree of oertainty that these 
foreations do not carry enaueh chert„ as such, in thick beds and 
huatt blotks, to k: to to yield the Lire* cmicunt of chart resid:ran 
obterved, and conee:yeatly, that in'apits of the alleged intell.t. 
bility of silica in coil vetere, perfectly enormous quantities of 
that subetanoe are dissolved drrt:17 tke 3eaatherier es by er4tr. 
dry amid shall= mod_mter." (Italics are Dake'e 
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It la i774 VAGW v:1166.:1). \;(3 t.!pop® 
utx er&A; 6:A%livL:LA0 tic; ticc -tA.limed so for ct 
iku.ut 15 ;.-c.a-2x (!ci...Ato the fegt es%ists had ihown silica 
to be colvie in zoIllicn ratl.,er tN+.r. in the colloidal state, a 

t,-.17 of i:;ectozjote for years. This was pointed out by 
Maker J. r747 f,1945, pp. 40/4,02): 

rCtqlnical inVeztk2tiwx.• applvec%114 the probe' in a 
variety of raya, do not :AL:: .A% thn accepted concept teat the dip. 
Solved silica in maturcl In colloI4a1. On Q contrlq, 
these itiraztl.t:Itors„ to Vle ocnrilret; 
1. The d1:7:olvel sillca . ..ia'elwate?s is in tells ealtion or 

. Crystalloid rather than c‘:•'()/gle.l. 2. Although the tLolecular 
c%metar c1. t%sdi.oi.' • -izt bawl Invitizated directli„ 
tha evilenme•indicil.te3 1..L.t it is 

fl the Xi.Lt CL Vtcns (Izta it ttes.s quite. plaosiblo that chart 
could ! mmlntel as a residn:.l mantle in Devonian time, 
delta the f.At tt•A e;t1.t.i foraatio, ar 6019 Sr. rare in the 
carkr PaleoFcic *0•Ncc'::; - _r Itert residua,:cuthorn 
'conld !-,cva tLe:1 4J0 r;W:TCO GS the :::11C11.1. are found in 
Uhe '.‘JK/1„rt fotion. 

As loin:: cs Gvlat f* 
sani.arl peb5teo of ..-ricifil31.fat!.- rlal ii.d not b 
:.3ZtnantS ;1:11cart 
For:c fc27z.tion„ Kkawfut forzalcin„ racords jut 
aperie r7len fica. ot2„7 ic 1,nposli,tsJ 
in gret t21.cl'sibzz!.. i.nze in ectle,iticno r..ii nace=u 
to initEts con;;;Ioc...;2...c; Epeircrienio mcvzaritn Legg 
have a/tertd stepperad stream. gradients, 
and recultel in rucrul. o t17a- &iUcifi& resoIith vith concurrent 
depositi.7,u in a liar ehoW,Va, belt. 

o It wc,a14 c. thc.t :1:1.t3t have L5msa 
1..oLtivaly stse2 to arri-J. so z;:'cat n tA.emez0 ag 30'50 to 40450 
fact cf conz;lonfrate to aecraolcts in a zone of restrictsd idJ 
Joseph BarT311 (125, pp. 31/-312) e.-137toci thi3 1-...roblem of oon-
glmart..te de:c3itien cod sr.Ite2: 

. it has tacen ozen tL.t Vie no:it f,:xsTable coalitions 
for the ao.11J.7.0,stt,:41 of thiet acrira clo/ t!,san 1lLf 
the r,sa is t - Of coca rigifo.23 (g ricinj) azatmit 
Tha LI...lc:a in t%J.3 way a2z. 1117 raecignimble, 
tocc.r:n tt.s7 cons:v:sratca Joal WW1 an erosion std.., 
fcce cf can olkieT fcavation." 

It doe nst at6 ttzit tLe 2t nits:we cust:sd abege nec-
essarily fore~:s fro...: tha poeceing ,,accussion in his.paper. Tra&g. 
Vet:3ton c_7.1iat a e bteap ckl:s ZE,Sr2.3 neozenary,i-lo7a*,:ar, 
as Da1.1 ivarnte.. 
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 This coadition could have been fulfilled in eithnr of two ;also 
or perhaps a comMnation•of the two. 

1. Uprerp of. the landmass with accompanying basin sn'usidonce 
in eu, a ws_:r that contirazd movement would proviee a sufficiently.th 
steep offshwe profile. 

2. Block ftulting with conV.leace cr inermitt,nnt movament to 
maintain necoseary steapnses a/ok: a falted coastline. 

Fo concrete evidence of ouch al ancient faulted coast han been 
found, tit it is possible that a e=h1nation of the two proce::ses 
may have taker. pLf:Pe. 

In this respect it should be kept in rinA thnt these conglom-
eratos are at let 3t partly nonanrine wad that thich steumulations 
of .conzler:..tos ;.leposited under deltaic end alluvial pinin con-
ditions ore knodn to oecnr. 

As shorn In' figures 5 and 6, the larOrLass rhich provided these 
Lots Devonian ssinents probably 1:y to tho north and northeast of 
present outcrop belts. A certain anount of direct evidence supports 
this vier 

t:;t v,Als have been drilled into PninCsJic or 'pre-alo. 
osolc reels in northern Alaska. Al/ yielded inforcation ine.17atinz 
a northern lan#lans ca::inj the Paleozoic era, though only one of 
these hso e7achad Devonian rocks which nay be equivalent to. the 
for.lations under ccasideration. 

•in Topagerul Test Well go.- 1 (roll 5 in fig, 3) chart conglma-
erste be mere enceuntnred at 10,040 fcct cuid drillinz VE3 Stopped 
in thin unit at 10,503 fcst. Plants of poz!sible addle Devorean 
age fron the core at 10,!,41 feet have been identlfiktby James Sciopf 

thl U, S. Goolo,,Iial au-vey. Above the comglon?rate is 270 feet 
of red siltztorte and shale which may be equivalent to the Misnieeippitn 
Lisburne formation. If this is true, Hissisaippian strata thin 
northward and pass :ran norime limestone into nonmarine redbeds. 

Three test v7ar Point &rm.: show that Triassic:, Jur. 
ansio, enl Cretaceous (linom2inn) strata pizwh out north7ard against 
u pre-nenozoic high. • 

• 
In the.Cr.nninc River regions evidence in outcrops supports 

this hypothr:sii of a northEvn landrnee.. Ira-.T.Ashur:ne beds, similar 
to the Ktyck forc:ltion (dmxibed on pest 27 to 3.J), lie Uncon-
fori.7r.bly on tha Fsruokpuk echict,, The early Paleozoic cr pre-Palto-
Sole age of this schist in open to qnestion, but in art;/ case the 
Canning Eiv-a region epons to have been a high in Late Devonian and 
early MisSinaipplan tire, In' addition, the Lower Permian Sadler-
°chit fecnation coarsens northard from argillite and shale through 
sandstone t%) conglomerate in its northernmost.expoeures. 

• 



170° 162° 154° 150° 146° 142° 

FIGURE 5. PRELIMINARY MIDDLE DEVONIAN LITHOFACIES DIAGRAM 



FIGURE 6. PRELIMINARY UPPER DEVONIAN LITHOFACIES DIAGRAM 
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On eal.:C; gecee'e • 
suGgceteel t'eet sue: a :,leosoic ?eae 
Paleozoic era: 

"Froe the 1937 gelogic mep or t. a U,e:e.;.e., nonpiied arel 
by the Sew/etc, it is sure ised the:: the e,,olte:i -t-e:teee Siiherete: 
is soecchet sieiler to Alas!r.it., Th5e, teecce.- efel ilellrove's con-
ception of the "Nueleus of Teeschenn t hi Lk to 3:10M Garboni.-7 
ferous de:position elok. northeasteen Siberie en !el lard to the 
north, The Lend Eoeee nectseary to cup2ly the euine..eA reee,mWeee 
of sediments to the Cordilleran geonyncline in Alaska. This postu-
lated land could have connected with the Canalian shield and not 
have been cut from it by the Archipelago best: as shoen or the map." 

Eardley has mistakenly placed Wrangell Ialael in an area of 
pre-Jambrien rocks and his interpretation is nerelized, but the 
hypothesis of a northern Undress Deena sound. 

The lithofaciee diagrams also wagger% that roma,. nerine mio-
geosynclinal sadimsntution was not reestablished, folleeieg bete 
Silurien-Eurly Devonian diestrophl.ce, until the begieWeig of the 
Missiesippien. It is poneible that a source of Uedle a Late 
Devonian clestic reeks was a geenticlinel area to t:.le south and 
southeast ef the crest of the preeant Brooke Raive, (13 re7.1 as the 
northern positive area. 

kY.41cerSTIALtiO 

Along the north flank of the central Brocks Re nap, maeine 
Kayak fermation lies between the Kaneyut AW List:wee .roreatione. 
It consist. of approxinately 1,000 feet of eandstone, gray-black 
shale, aged nrcilleoeouv limestone. 

Type area 

In Keneymt Valley characteristic outcrope were selected for a 
type section by Arthur L. Dwrher and the aethor in 1949 (ass PI, 5), 
The name Xeya ie taken from Kayak Creek, the west fork of the KmrteerAt 
River which divides about 4,5 miles south of Keiayut Lae” Fie* 
mezbers are recognized: 

1, basal sandstone member; 
2. loenr black shale member; 
3. argillaceous limestone member; 
4. upper black shale member; 
5. red limestone member. 

klUdaltjaalatat bor. —The loxermost beds are modiumegreined, 
oven-bedded, feeeuginous sandstone with interbedded shale and 
eat shale. Sand grains are of cleer, angular to eubrounded,
4frosted quartz. Succeeding sandstone beds art eniform v free, 
teethe to six tenths of a foot thick, each steatce ,,os) AL 
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croon 1.;.n7nnt'n. Ann_ '. 3° 
nvut Lako the rojonitv or these lonionn ore inclined to the 
northnent e bnds aro corn only nvErasing from one-
tenth to too-'tenth foot tith int-An:cis of medium-gray to 
grayiah-black end Alt shale tanari the top. The maximum 
known thickness of tips;:: nonber is 130 foot. 

• 
Lanex_black :.bolo mnben..--About rnot of grnyish-blaec, non-

indunated, nicaecous, eiale lies nbere the bezel sondetone 
member, It weathers a noderate yelloAch brown and contains pyrite 
RS idionor-phie crystals; severol zones of pebble-size ferruginous 
oudstone concretions are present in Une upper part. Reddish-purple 
calcarocos fonruginoue nodules &Teresina- four-tenths foot in diameter 
occur aronj the higher shales also. 

This incoopetent shale, dying an it does between more competent 
units, hoe ton up ruoh of the thrust movement in the area. Many 
fault zones ere of cronpled and faulted bLnek shako in which blockn 
of the angillaceous limontone an! the red limestone lie ot all 
ettitudes. 

trAllaceoucipneetono norfo2E,--Fitn-fivn feet of predominant , 
17 caloarootu strata comprine this unit, th:i oldent abundantly fos-
siliferous Micsiacippion strota in tho centnal Brooks Range (see pin, 
713, 8A, 8B). The loner 30 fest it casontial2y a senunnce of dirk 
gray, argilloceous„ shnry, bioclaetic lineJtone, Undulatory lensing 
strata alternate nith thin regnlar bokf.n, glvino; a bonded appearance 
to outcrope. Kenn-- the niddla of Cie ner4ber is /5 feet of medium-gray 
to dark bluish,grny, calcareous clay shale. The upper 40 feet is 
argillaceauS &hely /imestome with thin partings of calcareous clay 
shalint, bioc/cstio limestone becoming nom oonmon near the top. 

Umor nember.--Thia unit, 110 feet thick, is lith-
°logically &Lollar to the loner black shale cembnr„ encept that it' 
contains seronol thin limestone Ada about 25 to 30 feet above its 
Lase, boar the top ann bands of dark-groy, dense, very finely cry-

sidorite concretions. • • 

ReClknotens ceaXer.--This upper unit of the Kayak formation, 
composed of 10 to 20 feat of gray to does-gray, very ergillaeeous, 
ferruginous, mediun-grainal bioclaatic limestone, weathers light 
bnown or neddieh hronn. 

Section H of the Anpendincis the type section of the Kayak for-
mation •neesuned inKnnagut Valley. SentIona neavured by Bowshar in 
1950 in Anaktnvuk Valley ard near the hcadnaters of Alapah Creekt 
rospectively, aro included on plate 3 to show lithoiccic and thlok-
noes rariations over a relatirely short distance in the type reston. 
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Plate R.4 - Lower (cf) member of Plate B. - Upper (0) zt.:,11t of 
argillaceous limestone members argillaceoue limestone 77,s7lber, 
Kayak formation. Kayak formation. 



 

 

Tn.qationship to otla.r unit.e 

The Kayak formation lies Confornnb%f above the Stueer meaber 
of the Kraeyut fornaticn (see p10 2). The contact with the overlying 
Wacheautli mcaber of the Liabsarna formation any be a disconformable 
one. Firh toeth and phoe?hatie pellete area, cencentrated near the 
top of the rad Par tone, tha top suence of ':rich is undulatory, 
with relief of lee:, t!-.an a foot. Faunal avidance euggeata a tima 
break bntaean uprornoet Kayak and loaerroet Lichurno strata, but 
this gap may be due to lack of preeervetion of faunas and/or to poor 
collecting conditions. Possible equivalence to loser shalt' cones of 
the Iltukok formation has been suggested on page 13, 

Far to the rest on the Arctic coast, pre-Ilsburne strata crop 
out along the beach in the vicinity of Cape Thompson (lat. 68° 08' 
F. and long,. 166° W.). This section, enamined by E, M. Kindle in 
August 1908, was revisited by the author during the summer of 195L 

Kindle described three unite belom the Lisburne formation. 
Lowest was 140 feet of lead-gray thin-bedded sandstone ami chafe with 
occasional bands of brown ferruginous chart and films of coal. It 
was overlain by 280 feet of bluish gray to black fissile shale and 
was in turn ancceeded by 380 feet of black and buff thin. bedded 
limestone, 

Essentially the same zones were recognised in 1951, though more 
lithologic detail was secured aed a greater thickness measured. 
Some beds 80011 in 1951 care probably dammed by beach gravels in 
1908. The section at Cape Thompson is included in the Appendix as 
section I. 

Lithology 

Ale-Jut 850 feet of shale with thin sandstone bade is partly ex, 
posed along the beach northwest of the Cape proper and is overlain 
by about 125 feet of sandstorm and interbedded Shale. The sandstone 
is medium gray to brownish gray0 fine-grained, siliceous, quartzitic 
and noncalcareoue, with interbedded fine sand to silt-size, dark-gmay, 
micaceous, noncalcareoue shale and reddish-brown, ferruginous, sili, 
ceous, lenticular mudstones containing plant fragments. The latter 
are undoubtedly the "brown ferruginous chart" beds of Kindle's lamer 
unit, 

Ovsrlyirg is 480 feet of dark-gray to grayish-black silt shale 
and clay shale with nodules of ferruginous muistone as described 
above. This probably is Kindle's middle unit, 
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C • : . 

of .1ite 
went[ r :7. .:in le F. hi-i;.!1 

•AbJf ..2 . 1, 
bioelLo!;ic 
fault is probz•,b%- at 
ever, th amunt of dlo2lacorimnt 

• 
Yelatiorelip to ol,hcr unite 

Althow;h Cu,da Shcnprc.o io Cz.r removed !rcii ot.L r locLlitios 
mferrad t.0 in thio pe.:Ier„ ttntstiT1 mrre/atioPo be tv.ule, 
The strata tL,:fr, c&; :'e better AM tho coct!,on L-c the central 
Drooks tNzt of tLo wactt:n Broeza c..bDut 200 
miles nozrer, T41 lithoTozic sequence, toiler litL no lo,3er 
Misatnnip2lan fauna!! oollect-.41 thn u-pper ouler-eous shale end 
liosatc41 tvtit, rut h..11.- e]oco coelation ;:ith the Kayak 
fomation, It this is th3 interlIrAntion, der,a3itionnl con 
ditions in the tJo Von probebly uimilex in Missiusippi 1 
time , Trannmisiva ovcrlap is awggented in bot.h o..oa3, whore n 
basal sandstGne, probably of littoral marine ori2in, is Gierin 
Wet!: ihaie F%cceAnd by ar,iSlicaoue fiessiWe,roun 

. Evidenrea for scorAphio diatribution of Lsnd ark elements 
in lmar Mioassi:Tirm V.rze is msacsr. Souni ptlaszi:ozi-aphic intor= 
pretatioss mu_!_t wcait mom inforaation„ but /ocliminary conclusions 
can be dra7Am, based partly cm • possible corralation or at, Qyak 
and Utultok PK-vatic:4s. Figure 7 is a lithofacies diagram of north,!rn 
Alaska in lsmer Mississippian tire Zoos of the eviiewe bearing 
re this interpretation hss basin presented in the earlier discussion 
of the Kanaymt fa:melon, 

SUMARY GEOLOGIC HicaCia 

Distribution of sedimentLry units in ti. and swat suggests 
tentative conolu4;lonms regarding the geolo:fic history of the Brooks 
Range durinc: Late revonian end cxxly Uississi;vien 

Figures 5 through 7 aro based on ficid ol4ssrvntions in the 
Brochs Range and Ln appraisal of the geOlutile litan:.twe for the 
region north of the Alf:a:fa Pange„ Similar c..elJa-:.ry st”diT;r, havo 
bean mado far all Palcmoic 137stsine throup:'.vt nolA!-:v;,:trtr% 
Canada, and eastern Siberia,. 
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110° 166° 167' 154 150" 146° 142° 

80 120 160 MILES
I 

FIGURE 7. PRELIMINARY LOWER MISSISSIPPIAN LITHOFACIES DIAGRAM 111), 
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% •.;'; :. 
fru : . . ..; • '.7 • k , 

ilt : 4, t.:.1
.. Of.. !,'• 

r:1 

2, '.jr1, ;J:It e: 
iv it i.e. 411::..-41v.3aiens as ado 
g3os;r.scltnc,1 f: L1 to the n3.'.,;.. 3:1(1 e _7acias to the 
scuth ,tta4 1:Y-t,. of 

3, r,e :A/ the b.:,tti).ei..ry tato fatie3 motto(' pro-
grerz;ivc.k( 21%;.ao4,,oic tins, Into 7alaCIOiC wive-
synaltlal t,1 or..!;.1to e!-.r17 F113ozoLo miogeceynolinal 
rocks. 11;-11 -w:; p2 137-138) in the 
Kusko%yin in c:z-111:::11. ba fo: the entire 
gco4n;:3In...1 thJ a;:-.in tic':.N14. Cum mioEstooyn, 
*lima thu tiLa, 

4,. A TozAtive cmtcn lzy to tl;A Lort:ti ,ala[0.1c 
esdl,tente to the zcoiceoline LKte Dovoniv.:, 
an-1F. r r ForaLn sat leZete. It is not !morn 
area cf.f, :othe to the CanadiLn fluri:he r:; e4 or 0.1 of the 
PalattcAe. 

Majcz di.r.6tzoprism occurred in bite Silurion-arly Devonisn 
tine. ro Dzvc.4111 or nppernoA Silun14:1 rooks al's knoxn in 
northem AlasImir esd rri:r have Dean emplaoid in 
the up pus Cherer PiTzr re;:jon this intcrval. Pre-Devonian. 
racks ere zwlsral,,y netancrid than MIMI* Devonian 
and youncer ones. 

6. Epoiroz7:nic movt:..̂wIts prabsbIy plaoe char:Jig the Late 
Devonian erd rsnavlvanian. no Peanalvanian marine strata art 
known fraa most :eras Alteke. The nonmarina NOLtion River formation:, 
3,700 to 60000 feet thick, crops out along the upper Yukon Riwr and 
is thou4ht to be of Pennvlvanian age. /a thc &oozs rings Lovar • 
Permian rocks lie cm upper Nissinsippian ones no aprxrant angular 
unconformity, 

Five* 7 given a fairly goad pt.cturs of the :3hape and extent of 
the Paleozoic geosyaolqa in nol.tNcra Altzkc., 71.t the miogeocinclinal, 
and euzeosynclInel bAta re/1 difforentl4ted, and the -ositive eras 
to the berth. 
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It 1:7 41:rob.-.bla thlt 14ers not reestab. 
linked aloe.; thc ontir,.; lcruth of th Collo:ring Early 
Devonian omelr, until el.. 1;,' In the :4c3it3ippisn period. Middle 
and Late Devonian narino lir4stoilea mem' only et the zestern and 
eastern extremities at the bait, with elastics present in the °en,. 
tral Brooks Range region. It Le possible that a source of these 
elastic's was to the south, porh‘ps in a geantielinal belt resulting 
from diastrophiso, as 7011 as to the north in the craton0 
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ljeeeeel diecueee 

It is krewn thet all the faenae eeuOiee are uf 
age. The to eat occurrence of lithoetrotienid eorale is nearly one 
thousand feet 10:0%10 the toy of the Kayak feratiee and these eorale 
are nut present in the lituk&: formation. The Gigentoeroductue Zola 

occurs still higher in the Lisburne fereeeLiote 

Brachyth;yris is found in both the Kiefek and Utukok formetione 
thougE-Mividuare are email (LB-r-ach thyrie cf. B. chouteauensis 
Weller) anki not of the.Drachytryria subcarciiforws (Nall or 
Braohythyris euborbiculerie (1ia1iItype67ThesTlatter species 
have been racoolized in Amer Lisburne faunas, higher in the strati-
graphic column. 

Of the id species and varieties in the of zone, seven also occur 
in Kinderhookiin faunas, four are reported in Burlington faunas and 
four are new while teo of the rueeining forma are reported only fro:e 
the Tournaisiaa of weetern Europe. Of the 20 forma in the P zone, 
14 are present also in the Kinderhookian, one in the Burlington and 
two are new. Ameng the 9 species described from the red limestone 
member, five are Kinderhookian and the remaining four are new. 

Of the 29 epee-ice and varieties listed among Utukok faunee, six 
occur only in Kinderhookien faunas, three only in Burlington faunas, 
three in both the Ainderhuokian and Burlington, twu in the Keekuk 
limestone, and seven are mitt. 

Table 1 allows the distribution of these faunal elements and 
indicates cemparieoas with other described Looer Carboniferous faunas. 

Brachiopods seem moat useful for favnal zonation and they give 
the best indication of relative ages between the KeyaK and Utukok 
formations. 'this is especially true of the epiriferids; none of the 
species occur: in both formations. 

Spirifer cf. S. osagensis Swallow and Spirifer platynotus 
are found in all three major faunal zones of-the Keyak7rormation; 
Spirifer striatiformis Reek esems confined only to the g zone; 
Spirifer miseuuriensis Swallow is found in the p zone and in the red 
limeetole.medier; 1Jrachyth/ris aff. B. chouteauensis Weller has been 
recognized only from the red limestone member. 

All these species arc typical of upper Kinderhookian faunas in 
the United :3te.tee, though it does not seem possible to crake any 
closer comparisons. 

S, infer cf. S. rowleii Weller, Spirifer cf. S. zregeri Weller, 
SPA' or c S. gimesi Hall and ? Im rexia orbesi (Norweod and 
Pratten are common in the Utukok formation. In the type section, 
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Ur.' 1r :IJIK-ASTLLI;A 

VEIT:iiEVITIDAE 

Genus l'ENTREIIITES Say, 1320 

Pentremites alaskensis Dutro, n. sp.
.•••••...........5.11• 

Plate 9, fiTaren 1-3 

Description: Celyx monocyclic, pyriforla, bud-liko, higher than wide, 
Wiaa/height 1- 0.6; sulLmit flattened; base t::'tu appearing 
extended whore one or t.':o coluninais have been preserved with the 
calyx; transverse outlin:? eubpentagonal. Dimensions of figured epeci-
wens: about 16.0 rLia. high magi 9.0 wide; 19.). mc. high and 13.5 
mm. wide; about 20.5 um. high and 11.5 mm. wide. 

basal plates small, from one-third to ono-fifth the total height 
of calyx; radial plates long, about two-thirds height of calyx but 
not reaching to summit; deltoids very small, eubtriangular, covered 
adorally by ambulacral plates; ornamentation consf:oting of very fine 
lirae, paralleling the radial euturon and joining in broad V's at 
base of ambulacra arena. 

Ambulacra subpetalloid, about two-thirds height of calyxl .sunken 
below level of radials; lancet plate with well-incised food groove; 
side plates not covering lancets, each with Brach tole base, one rank 
for each half ambulacrum; hydrospire pores between side platec and 
radials, from 22 to 30 por half adeulacrum, apparently depending on 
size of individual speci:ran. Oral surface not wea-shown on alw of 
the Alaskan specimens. 

Discussion: There are three distinct calyx-ehapel included in this 
species,but since all the specimens come from a single collection, 
it seems best to regard these as nozel variat::une in size and shape. 
The omallest has ::ore the appearance of, an openin bud, with radials 
(in lateral view) almost vertical. The longest f•Jrm is more ovate, 
having the appearance of a closed bud, with radials relatively 
longer and more closely approaching the eummit than in the smaller 
form. These and an intermediate fora are illustrated. This varia-
tion seems normal among_ species or Pentremites. Etheridge and 



Carpentor (1(336, p1. 2, figs. 24-30) illustrate a similar degree of 
variation in P. piriformis Say. Hambach (1903, pl. 6) illustrates 
variation in I. sufeatus (Roemer) showing, in addition to changing 
shape, tho a-a-dull—increase in sise of deltoids with increase in 
calyx size. This feature is present also among the Alaskan speci-
mens, the deltoids being e2,.tr.:mely small in nmaller forms and quite 
distinct in larger ones. 

P. alaakensis is somewhat similar to P. ovalis Goldfuus (Schmidt, 
193047n. 65) 'but the deltoids are manrw,nrca4;717 £t x:7446104. 
Alaskan for= and the ornamentation is not like that of Geraan 
species. 

The elongate specimen (plate 9, fig. 3) is eery like P. kirk!: 
described by Hanhech (1903, p. 55) tram the Lower Burlington.-"IX-
ever, the only specimen is in Edwin ark's collection and is net 
DM available for study. 

Distribution: Northern Alaska: U.S.N.M. lac. 3242 from Wait fale 
elation, .4' sone. 

Material: Bolotype: 11d296; ?tratypes: U.S.A.M. 114295, 
11d26d, all from U.S.N.k. loc. 32L2. 

Pentremites ascitus Dutra, 136 sp. 

Plate 9, figure 4 

Description: Calyx monocyclic, subovate, higher than wide, width/ 
height i 0.66; sit law convex; base truncated; transverse outline 
sebpentagonal. Diur-rsions of figured specimen: 19.2 sm. hie: and 
16.4 es. wide. 

Basal plates not preserved in single available specimen; radial 
plates long, about 17 em.; deltoids seal, subtriangular, shout 2.5 
NUL long, not quite reaching oral surface; ornamentation consisting 
of very tine lirae which parallel sides of radial plates. 

Anhulacra subpstallo144 bread, aboutidamt-tentias height of 
calyx; lancet plate with well incised food grooves two sets of side 
plates, each with a brachiale base and Mallow groove running towards 
lancet plate food groove; hydreriArePerse between outer side plates 
and radials, about $0 for each half-embulacrun. Civil surface net 
exposed. 

gliffaaaiaa4 This species differs from P. alaakeosis imishaYaem sd.dthi 
length of awbalacra, and ieneral character of ambulaore. 

P. ascites has two sets of side plates, each with a brachicle base. 
b*s there mere apparently four ranks of braChioles per awhalacrun 



while in P. alaskensie thou were only bra. This character has been 
observed in other species of Pentremites in the Springer collection 
at the U. S. National Muneum. In general shape, P. ascitus resembles 
P. burlinGtonansis Meek and Viorthen, but the latter Eas only one rap,' 
of side plates an3 has fewer hydrospire pores per ambulacrum. 

It ispossiblo that tM inner row of pits and the short groove 
running from them towards the food groove are not a pLrt of the fo(m.1 
gathering system but they seem analogous to the outer pits which are 
quite surely brachiole bases. 

Etheridge and Carpenter (16d6, pl. 1, figs. 1-3, 9) have figured 
the two different types of anbulecra in species of Pentremltes, but 
considered them to have no great taxonomic significance. If there 
are species.which consistently had four rows of brachioles per ambu-
lacra while others had on3y two, it might' be advisable to reconsider 
this factor in the light of a taxonomic revision of the Pentremitidae. 
As far as can be asc:irtained at present the following species have 
the simpler ambulacra: Pontremitas alaskonsis, P. sulcatus, P. bur-
lingtonensis; those with more coiti5rex ambulacra: Pentremites aseitus 
P. pyriformis. 

The trivial name (L. ascitus = foreign, strange) refer: to the 
unusual ambulacra. 

Distribution: Northern Alaska: U.S.N.M. loc. 3232 from Kayak for-
mation, rad limestone member. 

Material:Holotype: U.S.I.U. 118325 from U.S.N.M. loc. 3232. 

ORBITREMITIDAE 

Genus CHYPTOEtLASTUS Etheridge and Carpenter, la& 

Cryptoblastus melo (Owen and Shumard) var. A 

Plate 9, figure 5 

1d50 Pentremites welo Owen and Shumard, Acad. Nat. Sci. Philadelphia 
Jour., vol. 27 7X, 1, pp. 65-66, p1. 7, figs. 14a-c. 

1937 Cry toblastus melo (Oxen and Shumard). Cline, ...lour. Paleon-
o d, pp. 636-637, pls. dl id. 

Description:Calyx subaphoroidal, about as high as wide; figured 
specimen 11.3 mm. high and 11.2 mm. wide; tranaverse section pentagonal; 
-summit and base both flattened. 

L1 
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Diecusoion: This species i3 relate to Celetoblantus kieum (Leack 
11127nithen) but differs from it in length/width ratio, in size, and 
in having much shorter deltoids. The ornamertation and relatively 
large side plates are siuilar to C. Edsum. No formal species name 
will be applied at this tins because of lack of sufficient material. 

Distribution: Northern Alaska: U.S.N.U. lee. 3239, Kayak formation. 

Material: Figured apecinen: U.S.N.M. 11d297. 

autoblentus cf. C. EiT= (reek and Worthen) 

Plate 9, figure 7 

lt69 Granatocrinue :leek and Worthen, 'ced. Nat. Sci. Phila-
?roe., p.139. 

1237 iriptoblastue Baum (teeek and oorthen). Cline, Jour. Paleon-
toloev, vol. 11, no. d, p. 616, pl. al, ries. 1-6. 

Description: Calyx small, subepherical, slightly hieher than wide; 
ured'ligapacileen 3.5 lea. high and 3.0 mm. wide; transverse section 

subpentagonal; b. a! arek concave, pentagonal in outline. 

l3asais not well preserved; radial° long, composing most of 
calyx, about four-fifthe of height in lateral view; inner edge 
upturned to form ridge bordering embaacral area; radial eutures not 
conspicuces; deltoide pubtriangular, visible in lateral view, .:bet 
one-fifth height of culyx; ornaesentation coneisting of vortical rowe 
of fine granulec, as in Cryptoblestue tsp. A but consictorably finer. 

Ambulacral area narrcer said not raised above bounding ridges; 
ambulacral area es in Crygtoblastus sp. A; four hydrespire folds per 
ambulacrem well &leen; eignt oval, spiracles present, bounded pertly 
by deltoide and partly by side plates. 

Diacussion: This form is very close to C. pisum in nearly every 
detail except the relative ;Axe of the delti= This difference 
may be within limits of variation for the species, however. Cline 
indicates in one place that the radial° are elmet three-quarters 
the length of calyx' (therefore, deltoids about one-quarter) and in 
another place states that deltoids reach almont one-fourth the length 
of the calyx, theugh specimens in the Springer collection at the U. S. 
National 2useum show cuneiderable variation in this character. As 
Cline states, houever, the relatively long deltoids seem a specific 
character. 

Distribution: Northern Alaska: U.S.N.2. lee. 3095, Kayak formation; 
Burlington limestone from 2ississippi Valley and Lake Valley forma-
tion from New Mexico. 

Material: Figured spec men: U.S.N.U..11d326 
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Actinocrinitee ? cf. A. ? stallarin (deKoninck and Lotion) 

Plato 9, figure 9 

1054 Actinocrinus stellaris deKoninck and Lehon, Rec. Grin. Carb.roz, p:7361 pl. J„ figs. 3a, b, 44-0 p1. ii, fig. 3. 

1930 Actineerinus stellaria deKonirick and Lehon. Schmidt, Preuss. 
geol. Landesanstalt Abh., n.ffl, Heft 122, p. 25. 

Description: Dorsal cup monocyclic; three equal basal plates; radials 
hexagonal, on contact except au:re anal plate intervenes; prima-
bradhials hwagonal; axillary second primebrachiale pentagonal; 
axillary pentagonal secunOibrachials each giving rise to two arms; 
estimated number of arms 20; interbrachial plates hexagonal, six 
plates in interray area; cup about 22 mm. in diameter and 14 mm. 
high, figured specimen flattened and meacurer.ents approximate. 

Plate ornamentation consisting of rounded ridges which radiate 
from centers of plates to centers of line of contact between plates, 
generally six ridges Lin each plate. 

Discussion: The reduced number of arms and amaller size, viith accom-
panying reduction of size of interray area, differentiate this species 
from A. accinctus Dutro. It resembles A. ? stellaria except that arm 
bases' in rater protrude away from eurfece of cup while those of the 
Alaskan species do not. This characteristic may or miq. not be of 
specific value. 

Arthur L. 13o Sher of the U. S. National Museum, who is under-
taking a revision of the actinocrinids, believes that these.20-arMed 
forma do nut belong in Actinocrinites and is establishing a now genus 
to" which this species will a770717d. 

Distribution: Northern Alaska: U.S.N.% loc. 3242 from Kayak for-
mation; /717141i3ian of 2elgium; Lower Carboniferous of England. 

Material: Figured specimen: U.S.N.% 118327, from U.S.N.% loc. 3242. 
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Family PLATYCRINiTIPAE 

Genus PLATYCHINITES Miller, id21 

Pletycrinites cf. P. annosus (S.L.Miller) 

Plate 9, figures 10 

1d91 Platycrinus annosus S. A. Miller, Missouri Geol. Survey eeli. 
p. 14, pl. 17rii7-12. 

193d Platycrinus annosus S. A. Miller. Branson, Univ. Miseouri 
Studies, vol. 13, nu. 4, p. 90, pl. 30, figs. 6-d. 

Description:. Dorsal cup monocyclic: three unequal baoala; five large 
radials in contact all around cup, plates longer than.wide; arms 
arising from shallow U-shaped facet in upper part of radials; cup 
boil-shaped with rather steep, convex sides; dimensions: approxi-
mately 9 mm. wide and 7 mm. high. 

Ornamentation of radials consisting of U-shaped rows of fine 
granules paralleling sides of plates; coluenar facets small, about 
3 sus. in diaueter. 

Discussion: This form is very similar to P. annosua as described by 
Branson (1938, p. 90). The distinguishing characters are the email 
arms facets and relatively small column. It differs from P. chouteau-
ensis (S. A. Miller) only in smeller size and differently shaped arm 
facets; the latter species has large transversely oval facets. 
Branson suggested that P. annosus may be a young stage of P. chouteau-
ensis but no intermediate aiiriie present in the Missouri material 
17116ng as the species in Missouri are in doubt it seams best only 
to compare the Alaskan form with the Chouteau one. 

Distribution: Northern Alaska: U.S.N.U. loc. 3242, Kayak formation; 
Chouteau limestone of Missouri. 

Material: Figured specimen: U.S.N.U. 118328, U.:3.14.M. loc. 3242. 
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SubpivlUm ELEUTHEROZaA 

Clase ECHINOIDEA 

Order PERISCHOECHIWIDEA 

Genus LEPIEOCIDARIS Meek and Worthm, 1d72 

L.olidocidaria !guamosa (Meek and lorthen)— • 

Plate 16, figure 15 

1d69 s Eocidaric (?) equamosa Meek ane, iorthea, Philadelphia Acad. 
Nat. $ci. Prox., p. 1. 

1d73 kepidocidaris squamosa (Meek and .;orthen). Aeek and Worthen, 
Illinois Geol. durvey, vol. 5, p. 47th 

1912 Le lstocidaris ?quamosa (Meek acid Worthen). Jackson, Boston 
Soc. Net. History Usm., vol. 7, p. 2d2, pl. 16, figs. 1-3; 
pl. 17, figs. 1-114. 

Description: Interambulacral plates hexagonal, about 10 mm. .:cruse,— &—
with large perforate primary tubel'cle surrounded by deep sunen 
acrobicular area, no basal terrace; high, rounded area beyond the 
scrobicular area with many swall second;:ry tubercles; spines not 
present and no other detaile observed. 

Discussion: This specicz is rexesented only by half a dozen, 
articulated inte:ambulacral plates. The nature of the plztes is 
distinctive, however, end they appear similar in all respucts to 
those figured by Jackson as L225.ocidaris aguamcca. 

Distribution: Northern. Alaska: U.S.N.M. 10z4 3242 from Kayak for-
mation; Lower Darlington lineatone at Burlington, Ioeia. 

Material: Figured specimen: U.S.N.U. 11027d, U.S.N,M. loc. 32112. 

Phylum BRYOZOA 

Genus PTYLOPOitA McCoy, li144 

Ilirlo2ora aff, N. act ta (Ulrich) 

Plate 16, figure 12 

11 /4390 PF41opra acute. Ulrich, Illinois Geol. Survey, 7010 b, sect.. . 
pl.65, fig. 4-4a. 
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Description: Zoerium leaf-like, with strong central branch 1.2 mm. 
in diameter at base, tapering to 0.0 rme near top; lateral branches 
thinner, slightly flexuous, diverging from central branch at angle 
of about L$° near base, decreasing to about 25° near top; 12 lateral 
branches in 10 me. at lino of origin along central branch; 16 to 20 
lateral branches in 10 ixa. measured perpendicular to lan:les about 
10 Ian. ewey from central branch; occasionaely bifurcating lateral 
brandhee; dissepiments joining branches into rigid fenestrate structure 
with 3 to 10 fenestrules per 10 em.; only reverse side exposed; zooccial 
characters and arrangement not knowe; reverse of central branch and 
lateral branches longitudinally striated. 

Discussion: This form receeblee P. Evti Hall ie the size and spac-
ing of feneetrules and branches but is arc, like P. ecute (Ulrich) in 
the shape of central branch and the angle of divergence of lateral 
branches. For these reasons, - in addition to the :similar subrectangu-
lar shape of the feneotrulea, the relationship to P. acuta seems • 
closer. 

Distribution.Northern Alesea: loc. 3095 from Kayax forma-
tion; Iowa, m LIrlington formation and Aeolcuk limestone. 

Mcierial: Figured specimen: U.S.N.M. 118289 (reverse of zoariur0: 
U.S.N.M. loc. 3095. 

Genus POLYI'Lltit IleCoy, 1d44 

l'opora aff. P. simulatrix Ulrich 

Plate 9, figures 11, 12 

1390 Pol )ora simulatrix Ulrich, Illinois `s urvey, vol. 3, 
sect. p.p. 5d9, pl. 59, figs. 4-4h. 

Description: Zoaritua fenestrate with nearly straight branches about 
1.0 to 1.5 mm. wide; branches connected by very thin dissepinents 
forming regular, subrectangular fenestrules, about 4 to 5 per 10 ma. 
and about 0.8 to 1.0 mm. wide; four or five rows of zooecia; tuberclee 
scattered at random between zooecia where there are five rows, .but 
restricted to mid-line of branches whore there are fixir rows Of 
zooecia; four to six zooecia per fenestrule, most often five; six 
branches per 10 W4., measured perpendicular to length of branches. 

Discussion: While resembling P. simulatrix in size and distribution 
777:74,11Fes and number of fenestrules per cm., this form is more1 

like P. maccoyana Ulrich in shape of zoarium and shape of fenestrules. 
It is Possihle -ERat better material might enable one to erect a new 
species for the Alaskan form. 
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Distribution: Nor:.:Iiern Alaaka: U.S.G.S. loc. 12799 from Utukok for-
mation; IowL, Keokuk limstone; Indiana, Salem limestone. 

liateria1: Figured specimen: U.S.N.M. 118329 (part of zoarium), 
U.S.G.S. loc. 12799. 

Phylum BRAGHIOPODA 

Family DISCINIIAR 

ORBICULOIDEINAE 

Genus CRBDALOIDEA dlOrbigny, 1847 

Orbiculoidea subelliptica Dutro n. sp. 

P14te 10, figure 1 

Description: Outline subelliptical, elongate in axis of pedicle 
groove; length 13.8 mm. and width 11.1 mm. for holotype. 

Pedicle valve nearly flat, apex centrally located, pedicle 
groove extending posteriori; about 4.5 mm. from apex. Surface with 
concentric growth lamellae, about 2 per mm. in long axis and 3 per
mm. in short axis, total of 14 in holotype; six to eight rounded, 
indistinct plications extending from apex to anterior margin. Shell 
material chitino-phosphatic. Brachial valve not known. 

Discussion: The subelliptical shape and strong concentric ornamenta-
tion, along.with size and the nearly centrally located apex, dis-
tinguish this from described species known to the author. It most 
closely approaches 0. davreuxiana (deXoninck) which, however, is 
smaller and nearly circular in outline. The radial ornamentation 
anterior of the apex may be an expression of internal pallial sinuses 
as suggested by Hall (1894, pl. 5, fig. 15). 

Distribution:Northern Alarka: loc. 3240, Kayak formation. 
No specimens other than the holotype are known. 

Material : Holotype: U.S.N.U. 118256 (pedicle valve), from U.S.N.11. 
lac =0. 
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Ce-qr.r.raraily DALMAI FIL.1 0EA 

RHIPIDMLLIDAB 

C-0221115 Oahlert, 1490 

Rhieidomella miehelini Oehlert 
a.m... 

?late 10, figrres 2, 3 

1635 Torebratula Micholini 14j.veill(fs, Soc. gaol. Fromm kn., aer. 
1, vol: 70 part 1, p. 39, pl. 2, rio.14-17. 

1645 Orthis nurchivon-Vemauil-Koycerling„ 
Utian53.510 MFope, vol. 2, p. 1d5, pl. 12, -fig. 7; pl. 13, 
fig. 1. 

1361 Orthia gichelini (Leville). Diridaon, Brit. Car e. brach., 
p. 1T, pl. So, figs. 6-11, not 2. 

1390 RhilAdomella eichalini (Ltfveillcf). oohlert, Jour. Conchylio-
1031e, car. 3, vol770, P. 372, taxt fig. 

1930 Orthis oichelini (L67oill4). Oaccke1aann0 
['reuse. ge61.Laaiien4t1t Aoh. N.2., no. 122, p. 176, p1. 9, 
figs. 16,, 17; pl. 10, figs. 1, 2; pl. 13, fig. 11; pl. 14, 
fig. 1. 

1934 Rhipidazalla (Leveille). D2111,-let„ 1!..us. royale his-
toire nat. Lalgic116-7.n. 61, pp. 37-4a, pl. 2, 1-9. 

Descrintion-. Outline aubcircular to heptagonal; late.ral profile 
cunvexo-coneare to biconvox; chell wider tNan long with greatest 
wWth el:out tv:o-thirds distance froo ban to ante:ior mar4.n; area 

triangular and short; cardinal 1:1;1;gn pubrue.gcsthyrid with. 
rounded cardinal e»trc:Jiticc; enterior car missure =say rectimar-. 
ginate; lateral ccTicicoure slightly ninuatc. DiLK:naiona of figured 
specien: width 25 =2., lergth 23 mz., thicles 4 r: R. (slightly 
crush:d). 

Facle valve gently convex at turbo bec(r4ing concave toNards 
uziline, with slight fold ncar anterior margin; area short, triangu-
lar, aps:;elinal; delthyrium op6m. Intornal1y with rudimentary dental 
plates; murcle field flabellatc, uith ridge-extending. 
about one-half distance to untorior margin; ridge dililding to enclose 
elliptical adductor scare and rising Just beyond their anterior ands; 
diductor scars large, extending anteriorly aore than one-half dis-
tance from beak. 
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valve; alight sulcus 
ecti arizul narrow, orthoclinal; 
notothyriun closed ter chilietium. Internally with ci,op dental soe:cety; 
crural platen pro:aimnt; cardinel process erect, nultilobetn; 1mi 
ildion ridge extenling cltoriorly from nototlzrrial cavity. 

E.:;t:Irier of both vz1v,.:v about 15 costellm Ixir 
5.11n.::l unteriw na;.wIn; about 5 prwinent concentric 
gyowh lamellao. Shell punatate. 

DisatIssion: Tho aankan form is very sfi,:lilar to the species as 
Tgaib-cd'hy Deanet (19310, - p. 37, pl. 2, figs. 1-9). Size, the 
uausual stnAps„ and orna=ntaticen are idzmtical and intsriors compa.re" 
favorably. 177;11er (1909, p. 295, pl. 12, figs. d-10) indicated the 
close reclanco of certain luwer Misciscippien fora) frog the 

Valley to this species. z beliavo that the specimens 
he illustrat,:d in that paper, along rith the Rhipidcaella Bp. 
(Weller, 19114 pl. 20, figs. 19-21) of his later work belong in 

DistrAbution: rAn'tlunia Alaska: U.S.N.14. loos. 32142, 32144, guyak 
Iiia•Acsippi Valley, IPern Glen fm.; Kindorhooll:ian of Ohio 

(?); Western Europe, Tcurnaisian throuzh VisAn„ but espacially 
common in zone Tn3 (upper Tourar.isian); 1:aackhetcn„ RUOillSOT end 
Ishim bads (uppa Tcurnaisiu and lwer Visean). 

Laterialt Figurstl s2acimsn: 11d266 (n)arly complete apeci-
meal Ira. U.S.N.Y. loc. 321;2; several sp,scinons frola U.S.11.14. loc. 
32144 show additional external and internal featurca. 

VaHolly SCHIZOPHORIIDAE 

•Genus SCILIZOPIIORIA King, 1d50 

LseliZO*07iA aaaal.nata cf. vcr. darsosinucto Demanet 

Prate 10, fiauras 5-7 

1934 Schizolhoria •••emplinata var. dorsocinanta Dcnsnet, 14us. royale 
EraBire Tilzique Uzm. 61713:537-171. 3, figs. 14, 15. 

Descrl:ption: Cctline transversely elliptical to subreatangolar„
TI-C .Tfvex, sell wider than long with veatest width about at mid-
length; area short, narrow, trian(sulari less than half the maximum 
width; cardinal er.tremities rounded; antAkrior comistaire nearly rezti-
cargthatc e =1if;htiy s:.raaate; beaks snall; figured :specimen 21 M4. 
Wide, 17.1 1.111.. long and 7.3 tea. thick. 
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Pedicle valve law convex, somewhat ii.: ttened in anterior ri;oion 
tith development of slight sulcation; area apsaclinal. Internally 
rith muscle field bounded by prominent ridees seta:Wing antericrly 
from wieely diver3ent dental platen; diductor scars long and sub-
peraliel; ad( cter veers narraa ZUICi perallelieg a strong medic n ridge. 

brachiel valve evertly convex, more eo then pedicle valve; arca 
erthoulinal; poerly defined eulcus extendlee from bead to enteric) 
margin. Interioe not iieecrved. 

2eterior of eoth valves malticoetellatul coatellae increasing • 
by bifurcation end inteezaletioe, about 1, per 5 m-a. at anterior 
margin; about 5 Denvertrio groath lamellae on either .valve. Shell 
ernetate. 

Discussion: This spceise hes approximeteler the dimensions of S. 
chouteauensis rkller but differs from it in having a law culcus on
thelralrfirvalvc and a concavity of the podicle valve near the
aaterior mergin. In theca ruspeuts it is similar to S. swallovi (Hall)
and eay be e well, young foe& of that upecies. Apparently it ib 
closely ;Allied to 3elizophoria reqlpinata var. dorsosinuate Deneeet.
Length/aidth and 17,i77t,!7.1ollia-11 raroTer3 very nearly the same
and shell form in ninilk,r. Since only '00 specimens are known so 
far from northern Ali ulea it emcee 111A30 to eateblish a new species
or rake leore eeact ca orison et 'his time. 

Distribation: Northern Alaska. U.S.N.M. loo. 3352 from the "Wale 
formation and U.r;.G.S. loc. 12701 from the Utukok formation. 

Mater&el: Figured specimen: U.S.N.k. 11d267 (complete specimen),
CEMLI. loc. 3352. 

Schieleria rceupnata of. vex. rotundata Dam net 

Plate 10, ficures 4, d 

1923 175_hililophoria resa .nata var. rotendata Dee:met, last. gdol. 
tirair.Tcr — . fig. 5.:;Zrr,v p. 122, pl. 

1934 2212142212oria resu to var. rotundata Demanet, !w: c. revele 
hietoirelgE.. gigue Weile 61, p. ;1, pl. 3, figs. 9-13;
text fig. 10. 

DIEE1.2tion; Outline transversely subellipticel; biconvex; cardinal 
-LtrialEITti rounded; greatest width about at eidlength; figured 
brachial wave La 27.4 mm. wide, 21.7 mm. long and d.0 ± nee thick; 
figured pediele valve is 19.5 nee wide, 14.0 om. long and 3.0 ± rm.
thick. 
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Pcdicic vulva depresscd convex. Internally with small unecle 
field, prosiacnt nuceAum separatinz diductor scare, muscle scars 
extending about two fifths distance toward anterior margin. 

Brachial valve evenly convex, mori co than pedtcle. Internally 
with straight, thin rrzl:Li-ra tw:ptum separt:i!,g adductor scars; brachio-
phore an s',;,..ong ridzes Loixding muscle field. 

Externally cniticortellate, costella 15-10 por 5 wa. at anter-
ior margin; shell p4notatc. 

DiscuGsios: The form and dimsnziona of th,:aa spscimens are somewhat
Trre=i7oltteaucilois Woller (1914, pp. 163-1614, pl. 23, figs. 6-19).
Only 3. fcl vavcs have been found in collections from northern Alaska, 
but the waterial on hand best compares with S. yesupinata var. 
rotundate Demnat. 

In the light of li:indss discussion (19131, pp. 2d9-295) it seems 
LA:sly that the Aiavkan s.iacimJnal as well az S. chouteauansis holler, 
all balorg in S. resuinnta (Martin), the ranse of shape and siza 
variation in That apociej—Ecing cc.asiderrial,). Species of.Sehizo-
phoria dcecribcd from the Uiesiacippian of North Anerican should be 
restudied with respect to liondis findings. 

Distribution: Lorthern Alaska: U.S.G.S. loc. 12795 from Utukok for-
mation; Belgium: Tournaiaian through lower Vic 'an being most abundant 
in Tn31.1 (upper Tourazician). 

Material: Figure:a cpcciT2ne: U.S.N.g. 11d269 (exfoliated pedicle 
3717eTU.S.N.M. 116270 (brachial intorior), both from U.S.G.S. loc. 
12795. 

SuperfaAili STROPWENACEA 

family STROPHOJENIDAE 

Subfamily RAFDESQUIIIINAZ 

Genus LEPTAENA Darn, 162d 

Loptaena analog& (Phillips) Soserby
••••••C.•••••••••••• 

Plate 10, figurzls 9, 10, 12, 114, 15 

1836 Products analoFa Phillips, Gaol. Yorkshire, vol. 2, p. 215, 
077777N7175:4-

18140 L Lena Euworloys Min. Csocholoy, vol. 7,
P. 0, pi776Z,"-fig. 2. 



Figure 1:1„ Sections through posterior of podicle 
wire of Lentaena enalogs, ehming 
pserdospondylium (after Desanat, X 5)0 
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1841 L,E.12tcnna ani.10-a (Phillips). Phillila, Figs. and done. of 
Nlaosoic foeuilr: of Oormall, DC7JA and oest Sow5roet, pp. 
55-56, pl. 24, fig. 93. 

1d61 StroohoTena rhomboidalis var. aniOu (Phillipo). Davidson, 
drit. Caro. Lrach.s p. 119, plTIT, Jigs. 1-6, 9-13. 

1914 ilytaana antoga (Phillips). Weller, Illinois Geol. Survey 
• 

)4on717-P7; pl. 2, figs. 1-10. 

1930 4E21.aena rhomboidalis var. anologa (Phillips). Paackelmann, 
PVC1223. geol. Landqi&stalt Abh. V.F., no. 122, p. 143, pl. 
10, fig. 3; pl. 14, figs. 2, 3. 

1934 lootsena analo a (Phillips). Dalan:it:Ala. royale hiatoire 
nailNrgiclua m. 61, pp. 61-73, pl. 5, fizz. 1-14; text figs. 
11-14. 

Dancriition: Outline cubtenpezoidal, lateral profile concavo-convex 
5-511n5Zanvex., rat: !grid cardinal margin, shell wider than long 

with graatest width along hfl.nga line, cardinal extremities anguliv to 
scrierate3,y alate. DInmrioilu of adult specimens from northern 
Alankan collections: eight pedicle valves, -.1idth 50.2 t 16.4 mm. 
and length 25.7 t t1.3 in; six brachial valves, width 52.2 t 16.5 mm. 
and length 23.4 I 5.1 romo trail length approximata4 15 ma. 

Podicle valve nearly flat to gantly convex, greatnst convexity 
in uMbonal region becoming flattened tarard anterior and lataral • 
margins, abruptly geniculate with trail nearly perpendicularnto plane 
of valve; trail sine to in some speciy.ons with ill-defined sulcus 
not entending onto visceral disc; area flat to slightly concave, 
uarrow, orthocliaa; delthyriuzn broadly triangular; foramen epithyrid, 
piercing beak. Internally with well defined muscle area in form of 
a raised platfor:a called pplidylium sigplex Dernnet (1934, pp.
63- . - ending anout ow-third distancp64, text fig. 11), eponAy iunTat 
toward anterior adze of visceral disc, diductur scars occupying 
greater part of structure with adductor scars narrow and paralleling 
low median ridge, structure more like a pcoudaspondylium than a true 
anenOylium as suggested by Doinanet. 

Brachial valve concave near beak becoming flattenad towards 
margin; and conforming with flexure of pedicle valve to form trail; 
area narrow, flat, hypercline; notot4yrium triangular, with chilidiui. 
Intnrnally, visceral disc marked by prwinent concentric ridge fol-
lowing line of flexure; cardinal process bllobed; crural ridges 
strong, making en angle of about 300 with posterior margin; posterior 
adductor scars large, vubcircular, divided by low median ridge anter-
iorly, ridge continuing nearly to edge of visceral disc; anterior 
adductor scars smell, separated by median ridge. 



Exterior of both valves marked t 15-25 roughly concentric 
rugs°, faint mier umbo and coarsoning margina, enastomosing 
end bifurcating commonly in posterolatsral regions; radial ornalrnta-
tion con:Acting of roua(led costellse," about 3 per ma. near anterior 
margins, incrcesing'by bifurcation and intercalation; very fine con-
centric filar: also present. Shull pseadopunctats. 

Discusrion: This ubiquitous Lower Carboniferous species has bean 
Mrdeacribed by Demanet (1934, pp. 61-73, pl. 5, figs. 1-114, text 
figs. 11-14) and Weller (1914, pp. 42-52, pl. 2, figs. 1-10) who, 
however, give no precioe information rsgardini; variation in size and 
ornarre.ntation. The forms from Alas!:a exhibit nearly the :lame size 
wriation as those figured by D.:nowt. Meanurexants of Demanet's 
figured adult sp2cii:ens give u width of 43.5 t 20.7 .mm. and a leiagth 
of 22.3 t 6.3 14m. trail length of 14-18 ma. Phillips,original 
figured cpsci-qcn in appro:-1=tely 43 vm6 vida and 22 mm. long with a 
trail 14 La. Iona;, while the s1r4imen fiwrod in 1d41 is about 40 mm. 
wide (or 51 mi. as reconstrcstd by Phillips) and 19 =6 long. A 
nearly perfect spec non f:eal the Lake Valley formation of Hew Fexico, 
figured by Olz..ty (1927, pl. 22, 'Figs. 6-s) is 39 mm. wide, 24.5 MO6 
long With trail lenL;th of 16 Lim. rellcr gives dim=sions of a near).y 
complete exciple as: width, 40 mm., lenL;th„ 25 441. Smaller specimens, 
present In the Alas!isal collcctions along with the larger forma, seam 
beet interpreted as iraature individaels. They ere generally mo:e 
subcircular JAI ettline„ have a poorly developed trail and fewer rugee 
on the visceral dice. 

There seems little doubt that the forma present in the lower 
Itissisappien form4.tionS of northern Alas't:a are true roprecontatives 
of the species. 

Distribution: NcriA.;:rn U.S.N.M. localities 3242, 3243, 3245,327i- -riaA lavLk fo...nation; U.S.G.S. localities 11135d, 12706, 12709, 
12793, 12795 from the Utu!cok formation; Mississippi Valley Kinderhookian 
plus Fern Glen fm., St. Joc f a., Boone chert, Lower Barlington fm.;.
ficrquon fur. of CorJillsran region; Lake Valley fm. of New Uexico; 
Tournaisian LoLar VinSon of N: astern Europe rind British Isles; 
:wain and Ruece.ko7 beds, Ica5.akhatan. 

Material: Fizured apocimeno: U.S.V.M. 11d257 (pedicle exterior),
7=g7 loc. 12709; U.S.N.1d4 118250 (brachial interior), U.S.O.S.
loc. 12709; U.S.N.U. 11459 (brachial exterior), U.S.N.U. loc. 3242;
U.S.N.2. 11d260 (p3dicle exterior), U.S.N.M. loc. 3243. 
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Subfe.aily ORTHOTETI1;1!7 

Genus SCHUGHERTELLA Girty, 1904 

Schuchartalla ample. Dutro n. 3p. 

Plato 11, figuree 1, 3, 5, 7, d 

DoscrAption: Outline subollipticol to subreetnngular, latsral pro-
MT; conveao-plane to conve::o-concava, shall wider than long with 
greetoat width about ono-third distance fro:a hinge line to anterior 
agrgin; cardinal ngrgin megathyrid, with cardinal extrefflities form-
ing angle of afoot 1150; anterior eol:.-.insure rectimar4nata; pediclo 
valve (holotype) with hin;o width 51.6 tea., ice ma width 61 Cu, 
length 42.1 mm.„ and thieknses .bout ld 1.124 other specisons slightly 
larger. 

Miele. valve norai flat, conva:t in un,tonal region flattening 
rapidly tolard cardiml extromitias slight concavity nuar 
ailterlor margin; 871141 narrox, clltacline; dolthyrium small and com-
pletely covered by deltidirla. Intermlly without dental plates or 
septa of any kind; muscle field very r,111;11 end divided into four 
areas by five ri4ass strong median tv,o strong ridges bound-
ing the diductor scars diverging fron the mecaan ridge at 45° map, 
tn.) lees proud:lc:it vidgee s,.parating diductor tad a:'.auttor scars and 
diverging frog r:z;ian ridge at 10° angle. 

Brachial valve uniformly convey gratost convwcity about 
ono-third distence from book to anterior bor:::sor; thickness nearly 
that of the shell. Internally with ohewt, stout crural platen and 
deep notothyrial cavity; other features not obsc,rved. 

Exterior of both vslves with alternating ccezzo and fine cos-
tellae increasing radially by bifurcation ar.d inercalation, coarse 
costellae tending to increase by bifurcation with finer ones being 
intercalated jrut anterior to points of bifurcation, about 10-12 
costal/6s per .5 MI44 at antoelor border; fins concentric ornaieenta-
tion with abou 3-5 filae per rat., MianD provauaced in intars:sacen 
than on costellas. 

Discussion: This cpecice, becauee of its largo 4:43 and ornamenta-
tors quite distinct. It el-years most closely related to 
!Schallvienilic" alternate reported by 1,eller (191/1, p. 67) from the 

rno gGnario reference of V:oller's spec:tr.:a is 
doubtful since it was eztabliohad on a single brachial valve. Large 
cchuchsrtellida described ficum Europe are S. faseifera ('rornquist) 
and S. por.tloeUana (v. Set nev) but thcsd-car6717ian,;uished from 
the lize!tanlori7E7 their ornamentation. Ncither the fine fascicles 
of liriL7. of the farmar nor the prominent priry costellae of the 
latter are found in S. ample.. The figured Lrachini -Jalve is from a 
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differant cellection than the holotype Ind icay riot be a true repro-
sentativc of the species. Lowever, it occuvs at approximate* the 
same stratigraphic lavel and only ono orthotctid of this size has so 
far been recognised from the Alaskan material. 

Trivial viaNZ (L. amelue LI large) refers to tha unuaually large 
size of this apccics. 

Distribution: Northern Alaska: U.S.N.M. loc. 313; fron the Kayak 
'formation; U.S.G.S. loca. 11461, 12707, 12709, 12713s 12793 emit the 
Utukok formation. 

Material: Holokipe: 114261 (paCicle interior), U.S.G.S. 
rE712709; peratyps: U.S.N.M. 11d262 (eafoliated brachial valva)! 
U.S.G.S. loc. 11361. 

Schuchcrtella r:a as var. pomplanata Dutro„ n. var.. 

Plate 11, figures 2, 4, 6 

Description: Car: as for spccias exatvt in shape of brachial valve. 
Irachitivalve gibbous, umbonal arca flattened and slightly sulcate, 
lateral slopes preeipitcalc, antarior col:143E1m uaiplicate; flatten-
ing and sulcation reflected intorrally by ehaIlow aototitfrial cavity 
as oppooed to deep oaa coarxr: for the spc;ics; ornamentation eame as 
in species. 

Discussion: This unusual variety appears to have a relatively narrow 
stratigraphic range, having been found so far only near the base of 
the Utukok.formation, end may prove impoxtant in that respect. 
consider this for:a a u.O.ification of :i. cal,j1a, tale diffcrences being 
of less than specific i;7Iportance. FJ,4.:*c studics LAY justify making 
it a separate speciaa if additional aatveial shoe a consistent trend 
to sulcation in the brachial valve. A pcdicle valve of about salve 
size occurs with the holotype and is dcfinit4ly of the genua 
Schuchertella 

• 

Varietal rux'e (L. co:2,:aaratus = flattl;nr;d) refers to flattened 
brachial valve. 

Distribution: Northern Alaska: U.S.G.S. loc. 1158, Utukok formation. 

Material: Holotypo: 11d263 (partially in:foliated brachial 
ii11307U.S.G.S. loc. 11e5d. 
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1590 SC.:,12.:': C27.C. EZT'd0 Sili14:1 ACad., V01. 
YTITIt,* 114. 26, T,55, pl. 16, fig. Ca, b. 

ilus. royale1934 
11.• • 

•• '• 1 • .•) p. 7$ fiss. 6-12.I. ); 

TNac-rintiol. eoll,:fu-pine;anterior commiesure 
cardinal extremities elate; 

nh:11 hise line; figured 
pAiel$:4 va1ve z,1 10 lun,-figured b::aehial interior 
21; mm. virls;16 11:.:!. ;1. 1 3 MA. thick. 

Pcx;iele cenvexi:..y rididth; 
wrrcez, r:13(;1:4:a.%; eco.L. ;1 .:tlate; dolt115 ets-A.. 
Lternally u;, .h 7:;:ter ehor ;;21 platcl dive.Tging at z'zi.e of ti541A, 
904); muscle arse net otevc.i. 

Brachial wive evenly cenvex with flattniag in posterolateral 
regions near the agate extremitien. Internally with prordn-
ent bi-loin;;d cardinal crural platec iidely divergent;noto-
thyrial cavity coorly dfief7,0; short, lou icedian ridge dividing rather 
large;pcu:ly field;riai:e A:a2ldly dying out anteriorly. 

Exterior with centellae inercasing by bifurcation; 
secondary ecztellae 7.ff4re-aeted;generally three between the primary 
ones nemr the pargiKs; p-rcinnce of every forth custella a distinc-
tive fee twee. 

DieCU3C1.011: 1113 r:J'cL11 aatn cardinal extremities and peculiar 
ortTaTerT froa other similr .species of Schell-snaticn di;.;tinryish-
wienella. First refezred with cdfinities to S. pis and 
TirSi7given the val,:e of a rntation by DI,: ,..-rat; it C::1 to me that 
there are enoe:ih diatinctive characters to warrant specific rank, 
especially as this fora occurs etratigral:hically higher than the true 
S. pie. ThaLle radirlii'eruis;used for the Naltation by Demaniet; 

bceope the triviu1 ear.2. This Bprie3 can be differen-
tiat3d Iroql S. Et.A3 on tro characters: 1. it has a convexo-planc 
crofile 0.3 cetn:.sted with the cunvexo-concave S. aspic; 2. the 

is clzit- different from the unifcc-mly costellate S. 
. The t*::o spaice definitely'related, huNevers. S. raQiali-

tome probaUy heYng baen d-,rived directly from the Lower Tournaisian
17-437f.,. The lattcr;in tura; seems very much lik:e S. choutoauensis 
Heller and oecupi.:s about the nary stratigTaphic position. 



dental. 
plates 

Fiala* 13. Sketch shaving dental Plates
jeAlla 

maanification 12101:W2Ellia 



Distribution: Northern Alaska: U.S.G.S. loco. 12709,, 12712 from 
the Utukok forieation; C1 zone of Ireland; Tn:1 zone of Belgium. 

gaterial: Figured epecimens: U.S.N.k. 110264 pedicle valve and 
71-aggmold), U.S.G.S. icc. 12709; U.S.V.M. 11d265 (brachial inter-
ior), U.S.G.S. loc. 1271:i'. 

Superfawily PRODUCT/CEA 

Family CHONETIDAE 

Genus CHUNETES Fischer 1037 

Chonetes sp. A 

Plate 1L, figures 1:2 

Deacriotion: Oatline subrectangular, cencavo-coanex; hinge line 
straight; shell Idder than long with greatest width at or near hinge 
line; cardinal extremities angular in eloat specimens. Dimensions of 
11 specimens: ± 3.3 mm. wide, 5.8 0 1.7 iuz. ong, thickness 
varying from 2 to 4 mm. 

Pedicle valve evenly and strongly conven, greatest arching; near 
umbo, pooterolateral flattening mere pronouneed than ?.ateral or antero-
lateral; area low and triangular; delthyrium closed by convex deltidium. 
Interior with isu median septum extending about half the length of 
valve; adductor veers snail, narrai and parallel septum; diductor 
scars subovate and rather large, lying outside adductors. 

Brachial valve cuncave, slightly cmaller than pedicle; area 
narrower than that of pedicle valve, with chilidum. Interior with 
median septum; muscle scars but faintly impressed in available speci-
mens. 

Exterior multicoatellae on entire valve; cestellae increasing by 
bifurcation anteriorly and laterally from beak; narron angular striae. 
Shell pseudopunctate. 

Discussion: Small chonetids are found rather infrequently in col-
lectionYrom the Kayak and Utukok formations. This species has a 
form similar to Chonetes to ati:L Norwood and Prattvn thaug,h the latter 
nos coarser ornamentation, in general, with about 3 contellae per mm. 
and has crenulations produced by concentric: ornamentation which the 
Alaskan form does not appear to have. Chonetes g!neiculatus nhite is 
much aulaller but is otherwise similar to the Alaskan species. Per-
haps the closest comparison can be made to Clonetes sp. 1 aff, elegans 
of Paeckelmann (1930, p. 263, pl. 19, figs. 14 5). This or similar 
forms are present in the Tournaisian of both Belgium and Germany. 
Until more material is available, it seems best to refrain from giving 
this group a new specific name. 

65 



• • 

• S I• 

• :. ' • : • • . t ; • • 
I ' • • S • . • . . y.J. ,.•. 

•.; .•;', • ;3"‘/:.1(.::.2.V0,--,(.%.•11J• 

•,] • , • i; :•••.•:. 

; •,;-, 7 • 
...".••.;• .1 • ' 4./1; .C...;•7,1'.1.••(.• ;:i .r.z; • 

• . • • : • .‘•, • 

• 

; 

• • :. 
. •

••• •••• • ••; C.' 1.; ;.• •• 1r; ,;21...7:21 i.):.•;'.311C!:.:1)1111C;-• 
• 

• • • • : r :;14.A1 , 0.;ti.) ...trit I 

.-:.p. A. 
to f.;. . a . 

*. • . 
;,., .. • 

loc. 32i:6) nk-.L.ic formation. 

(or“.;11.1.41L vaivo), 

Dutr, r. sp. 

!-.., 

: . c x ; .n line 
; ; %:•.` : ' 

; an.1', 4. 12C ). 27.1.rzer,.:..iorza or 16 
"Pe''c '• • ; 15..3 1.5.3 :. 5.d 4.- 2.6 m.ie% 



Pedicle valve uniformly convex with greatest thickness about laid-
length, sloping regularly to lateral and anterior mergins; area tri-
angular, apsaclinal; delthyrium with convex deltestitua. Interior with 
median septum eetending less than one-half length of valve; adductor 
scars small, narrow, paralleling septum; dicuctor scars flabellate, 
lying outside adductors, rather large, 

Brachial valve concave, smaller than pedicle valve; area narrow, 
triangular, hyperclinal, with chilidium. Interior with median septum, 
extending as leer ridge well beyond half-length; adductor scars subovate 
and located in elevated areas on either side of septum; brachial pro-
cess massive, quadrilobate; crural supports extended as woll-defined 
ridges nearly parallel to hinge line. 

Exterior multicostellate with auout 3 rounded_ costellae per mm. 
at anterior border; costellae increasing by bifurcation and tending 
to be more or less tenuous and irregular with narrow, deep striae 
Oetween; both valves with more or less well-developed irregular plicae, 
becoeing more pronounced in larger specie:ens; shell poeudopunctate. 

Discussion: This species is found in great numbers in coquina beds 
in the Utukok formation but has not been recognized in the i(eyak for-
mation. The only species from the upper eassissippi Valley which 
approaches the northern Alaskan one is Chonetes missouriensis Weller 
but it is not as large nor dues it have the irregular plicae. 

Paeckelmann describes two groups of large chonetids from Germany, 
each frequently radially folded. The elaeken materiel most closely 
resembles his Chonetes hemdsphaericus (1930, p. 26d, pl. 17, fies. 
11-1d, 20-'22) but is a somewhat larger form and has more costellae per 
mm. with narrow striae between. The Chunetes zimmermanni vroup has 
similar ornamentation but shape, dimensions and greatest width at 
hinge line are distinguishing features. 

These possibly all could be included in Chonetes ;)apilienacea 
(Phillip:) but that species eontainc at least twoquite different 
types as illustrated by Davidson (1660, pl. 46, figs. 3-6) and the 
reams apparently has been misused by authors. The original drawing 
of Phillips (1d36, pl. 11, fig. 6) suggests that his species would 
belong to the Chonetes zipmerrianni group of Paeckelmenn. It seems 
wisest to propose a new species for this Alaskan chonetid, which is 
so abundant in the Utukok formation. 

The trivial name is taken nem the Utukok River, along which the
formation crops out in many places. 

Distribution: Northern Alaska: U.S.C.S. localities 12711, 1166d,
11767771779T from the Utukok formation. 

Material: Holotype: u.sen.m. 116273 (brachial exterior), U.S.G.S. 
11711g66; paratypes: U.S.N.M. 116274, 116275, 11d276 (brachial 
interior, brachial exterior, pedicle exterior respectively), U.S.G.S.
loc. 12794. 



 

Family PRMUCTIDAE 

Subfamily PHODUCTauLINAF 

Genus PRODUCTELLA Hall, 1667 

?roductella Loidata (Hal;.) Hall and. Clarke 

Plate 12, figtues 8-11 

1656 ?roductus Epidatus Hall, Geol., 'okra, vol. 1, pt. 2, p. 490, 
pl. 3, figs. da-3. 

1092 Productella Eyxidata (Hall). Ilan and Clara!, Introduction 
Study Erachiopous, part 1, pl. 21, figs. 20, 23. 

1914 Productella Eixidata (Hall). Weller, Illinois Geol. Survey 
Mon. 1, pp. 100-101, pl. 19, figs. 1-21. 

1930 Productella Epidata (Hall). Sutton, Jour. Paleontoloay, vol. 
i2, no05Tp. 3517, pi, 62, figs. 3, 4; text figs. lh, i. 

Describtion: Shell small, subrectaruilar, concavo-convex; hinge line 
straight, nearly equal to greatest shell width. Dimensions': width . 
7.2 mm., length 6.6 um., thickness 2.7 mm., hinge width 6.9 mm. 

Pcdicle valve gently convex, scattered oblique spines, well-
developed concentric ornamentation. Neither inteciors nor brachial 
valve yet found in Alaskan material. Shell pseud)punctate. 

Discussion: This small prodactellid is very.similar to those figured 
by Weller 2nd Sutton and probably can safely be a:3signed to Produc-
I2122 paiisaLf1 (Hall). It is possible that more material might gEow 
up differences not discernable on the fine pediele valve illustrated. 

Distribution: Northern Alaska: U.S.N.1.1. loe. 3246 in Kayak foraii-
t'ion;=Ohookian of Yissouri. 

Itaterial: Figured specimen: U.S.14.. 110310 (pellicle exterior), 
U.S.N.M. loc. 3246. 
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Subfamily PRODUCTIN 

Genus SPINULICOSTA Nalivkin, 1937 

Spinulicosta cf. S. concentrica (Hall) Nalivkin 

Plate 12, figures 1-6 

1057 Productus concentricus Hall, 10th Am, Rept. New York State 
Cab. Nat. 'Mt., p. ld0. 

/914 Productella concentrica (Hall). Weller, Illinois Geol. Survey 
lai.71.7.79S, p1. 19, figs. 22-34. 

1937 Productus (Spinulicosta) concentricus (Hall). Yaliv kin, Cent. 
Geol. and Prosp. Inst. Trans., rase. 99, p. 52, pl. 6, figs. 
7-10. 

Description: Shell small, subovate„ concavo-convex; hinge line much 
less than greatest width; cardinal extremities angular. Dimensions 
of figured pedicle valve: 7.,5 mm. wide, 6.6 mu. long, 7.1 mm. thick. 

Pedicle valve strongly convex, productiform; scattered large 
spines over entire surface with no development of costae anteriorly. 
Interior not observed. 

brachial valves not present in collections. Shell pseudopunc-
tate. 

Discussion: This small productid can be closely compared with S. con-
centricus (Hell) as described and figured by Nalivkin and there seems 
no doubt about his specific assignment. Spinulicosta was established. 
as a subgenus by Nalivkin with genotype species as Productus pinuli-
costus Hall. Diagnostic features are: "apical part covered with large 
irregularly set spines which become longer and confused toward the 
frontal margin, and form irregular plications. . . it is obviously 
replaced (in Upper Tournaisian and Visdan) by the genus Avonia Thomas 
(Productus youngianus Day. group) the representatives of "75)7.67 differ 
in more regular plications approaching the apex." (Nalivkin 1937, 
P. 140). 

Distribution: Northern Alaska: D.S.N.14. loco. 3139 and 3246 from 
illEeriaanule of Kayak formation; Kinderhookian of Missouri and Iowa; 
Madison fm. of Gordilleran region; Aassin beds (lower Tournaisian) of
Kazalchstan. 

Material: figured specimens: U.S.N,L. 11b311 (pedicle exterior), 
d.S.N.M. loc. 32)46.-
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Genus SETIGERITES Girty,:939 

flt!.40:41E1 truncicostia Dutro, n. sp. 

Plate 13, figures 7-14 

Description: Shell small, prouctiform, subhnmispherical, concavo-
convex; hinge line straight, at...)ut two-thirds maximum width. Dimen-
sions of holotypc: width 16.d mm., length 16.0 mm,„ thickness 10.5 
mm., hinue width 11.7 mm. 

Pedicle valve strongly cor vex, slightly flattened on umbo with 
tendency to shallow eulcation interiorl:( in large specimens; scattered, 
large, erect spines with about five cuncentreed cn each ear. 

Brachial valve gently comave, flexing strongly to form trail, 
subcircular in plan; bjfid caridnal process; ulscnlature not observed. 

Both valves with fine, neirly straight costae, becoming obsolete 
in umbonal region, about 2 per mm. near anterior margin; costae 
broadly rounded tending to bee IWe flattened -with broad, flat striae 
between; concentric rugae on btak and umbo becoming obscure anteriorly 
where costae are well developel; very fine cc ncentric growth lines 
producing fine reticulation whre they cross costce, about 10 per 
mm. Shell pseudopunctate. 

Discussion: This Alaskan spec.es has so far. been found only in the 
red limestone member of the Kayak formation and is otratigraphically 
an important form The shape and ornamentat7:.on are very like Seti-
gerites but the specimens on hind do nut shot; the upturned anterior 
and borders, designatel as an import;:nt feature by Girty. 
aackenzie Gordon of the U. S. Jeological Survey has undertaken, with 
ass Helen Muir-Wood, a reclas;ification of some Forth American pro-
ductids and has tentatively i2: eluded in Setieriteu several species 
in which the upturned border 13 obscure or a:)sent. It is possible 
that such forms belong in a mw genus which -4ould include several 
species of early.gississippia productids of this nature. 

The trivial name (L. truncus = truncated, cut off 4 L. costa 
0.10111.11.*O. 

rib) refers to the flattened nature of the costae. 

Distribution: Northern Alaskt:: U.S.N.M. locs. 3140, 3142, 3239. 

gaterial: Holotype: U.S.N.L. 116312 (pedicle exterior), U.S.N.M. 
17Z-3M; paratypes from otheir collections in red limestone member. 
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Setigerites eublei Dutro, n. ep. 

Plato 12, figures 12-17 

Description: Shell subquadrate, prodectiform, centavo-convex, hinge 
line straight and about four-fifths maximum width. Dimensions of 
figured pellicle valve: width 30.2 M40, length 26.5 mo.; thickness 
25.0 may., hinge width 24.5 mm,; figured brachial valve: width 30 mm., 
length 19.4 mm., hinge width 26.6 mm. 

Pedicle valve strongly convex, slightly flattened ever umbo; 
lateral slopes precipitous; ears small; a few large erect spines 
scattered over valve with about five grouped in posterolateral region; 
rounded costae, about 7 per 5 mm., rather uniform in posterior and 
umbonal regions becoming irregular and sinuous on trail; concentric 
band of fine spine bases near anterior margin;• broad concentric rugae 
produce crude reticulation; upturnieg of trail in anterior and antere-
lateral portion poorly shown.. 

12rachial valve gently concave, with rounded radiating costae and 
concentric rugae producing reticulate pattern; bilobate cardinal pro-
cess; median septum narrow, extending about half length of valve; 
anterior adductor scars on elevated ridges which parallel median sep-
tum; ridges rising anteriorly; septum extending anteriorly beyond 
adductor platforms; posterior adductor scars dendritic, approximately 
bisect angle made by septum and hinge line. Shell pseudopunctate. 

Discussion: This species approaches Setigerites setigus (Hall) but 
is smaller, has more regularly convex form, and has finer costae. 

This species is named for Edward G. Sable, U. S. Geological Sur-
vey, who measured the type section of the Utukok formetion and collected 
a great quantity of fossil material from that formation. 

Distribution: Northern Alaska: U.S.G.S. lots. 11656, 11660, 12793 
TiZI- -NO5W fermation. 

lZaterial: Holotype: U.S.N.1.1. 116314 (pellicle exterior), U.S.G.S.
ZE7-Tre760; paratypes: U.S.N.A. 116315 (brachial interior), U.S.G.S. 
loc. 12793; U.S.N.M. 116316 (brachial interior), U.S.G.S. loc. 11656. . 

Genus JUXTONIA Thomas, 1914 

.Euxtonia ? 2E1E Dutro, n. sp. 

Plate 13, figures 1-6 

2222EITALE: Shell small, produc;tiform, subhemispherical, concavo-
convex; hinge line straight, about two-thirds maximum width. Dimen-
siens of holotype: width 17,2 mm., length 16.4 mm., thickness 12.3
em., hinge width 11.5 min. 

?1 



 

Pcdicic valve strongly convex, flattened slightly in umbonal 
region; lateral slopes abrupt, nearly vertical; oblique spines dis-
tributed over entire valve, anteriorly directed, spine bases forming 
elongate nodes on costae, thickly concentrated on lateral slope just 
anterior of ears; fine costae discontinuous and sinuoee because of 
spine bases, becoming obscure in postrior region, about 2 per mme 
at anterior margin; concentric rugac in beak region becoming obscure 
anteriorly. Interior not o'pserved. Shell pseudopunctate. 

No brachial valves in collections. 

Discussion: In the red limestone this small productid occurs along 
with Setigerites ? truncicostis, n. sp.'differing from it in ornamen-
tation and shape. The ornamentation is that of liuxtonia but some 
doubt has been raised about placing such a small form from the early 
i4ississippian in this genus. A new genus of guir-nood and Gordon, 
(not yet published) may include this species. For the present it 
seems best to assign it tentatively to uxtonia. 

Distribution: Northern Alaska: U.S.N.M. loc. 3239, 4yak formation. 

Holotype: U.S.N.,:. 116313 (pedicle exterior), U.S.N.',. 
Loc. 3239. 

Genus PUSTULA Thomas, 1914 

Pustule cf. P. morbilliana Oinchell) Sutton 

Plate 13, figures 17, 10 

1665 Productus morbillianus Winchell, Acad. Nat. Sci. Philadelphia 
Proc., p. 11:3. 

1914 Echinoconchus morbillianus (Ii'inchell). Vieller, Illinois Geol. 
Survey Mon. 1, p. 142, pl. ld, figs. 13-15 

193d Pustule morbilliana (Winchell). Sutton, Jour. Paleontology,
vol.U, no. 6, p.'555. 

2222.q842,12: Shell small, subovate, centavo-convex, about as long 
as wide; hinge line short. Driilensions of figured specimen: width 
12.0 t mm., length ,11.0 mm., thickness 3.5 win. 

Pedicle valve evenly convex, posterolatsral slopes more abrupt 
than anterior slope, faint sulcus present near anterior margin; fine, 
oblique, closely packed spines arranged in concentric bands; one bank 
of spines in each band, bands averaging 1 mm. in width. Shell pseudo-
punctate. 

Interiors or brachial valves not present in collections. 



Discussion: Tnis sint;le specimen feom norviern ALaske is very SlIallar 
to Pustule morbilliana (Winchell). It is slightly smaller and less 
convex than the holotype as figured by Weller and hes a faint sulcus 
while the holotype does not. Until more material is available it seems 
unwise to do more than compare it to P. me2billiana. 

Distribution: Northern Alaska: U.S.N.M. .oc. 3237 from Kayak forma-
tion; from base of Burlington limestone in Mississippi Valley. 

gaturial: Figured specimen: U.S.N.M. 11031d (pedicle exterior), 
loc. 323?. 

Pustula sp. A 

Description: Shell rather large, productiform, concave-convex; hinge 
fine straight and about three-fourths us width. Dimensions of 
figured specimen: width 2d.5 mm,, length 25.2 mm., thickness 10.5 
mm., hinge width 22.4 mm. 

Pedicle valve flattened convex, prominent umbo with beak curving 
over hinge line; ears well-developed; shallow sulcus present anterior 
of wabo; oblique spines over entire valve, in concentric bands, one 
rank of spines on each band with banding irregular on some parts of 
valve. Interior not observed. Shell pseudopunctate. 

No brachial valves present in collections. 

Discussion: This form is similar to an undescribed species from the 
Lake Valley formation and is like specimens of l'ustula pustulosa 
(Phillips) in the U. S. National =scum, except for the latter's 
slightly larger size and more pronounced sulcus. The concentric dis-
tribution of spines is nut as regular as in Fustula cf. morbilliane
(Ilinchell) but is about as variable as in the genotype species. No 
formal species name will be applied until more material is on hand. 

Distribution: Northern Alaska: U.S.G.S. loc. 12709 from Utukok for-
mation; possibly Lake Valley formation,' New Mexico. 

thaterial: Described specimen: U.S.H.M. 110330 (exfoliated pedicle 
exterior), U.S.G.S. loc. 12709. 

Genus LABRIPRODUCTUS Cooper and Pilir-Wood, 1951 

Labriproductus cf. L. wortheni (Hall) 

Plate 12, figure 7 

1d5b Productus wortheni Hall, Geology Iona, vol. 1, pt. 2, p. 635,
701771177N777rwzo 

1914 Productus wortheni Hall. Weller, Illinois Geol. Survey 'e1on..1,
771767-517-13, figs 13-17. 

S. 



"U51.1.abriki-o.'ucts wcrthcni (nall). Cooper and Muir=riood, Vashington 
717,7f7z Sci. Jour. 77=-141, no. 6, p. 195. 

Dscription: No pedicle valves available. 

DraChial valve transvelly subquadi•ate, nearly flat being sharply 
flexed at mterior ani latoral mnr4irs to form..trail; hiugo lino stralefit; 
binge width about thr::c.atv.arters Eaxdmum width. Dimynsionsi width 27 
m:114, length 20 mm., hinge width 20 r.; valve with five distinct ixoao 
produced by two rounded 6121C1 anterolaterally from peak, 
flattened cars thus silparated from log/ median fold; cor.centratiou of 
spina bases on ears, about 35 on each ear; rounded contae radiating 
sway from beak but not present on cal's; faint concentric rugae pro-
ducing reticulation where crossing C031:..2J, contanuing acros:'; ear:I to 
cardinal margin. Ehell pseudopunctato. 

Disci:m:10n: This i.; a %rpioal Labriroductus brachial valve and, 
TrEil:;h no 'acacia valvce have ya-bei.o rseogniled„ there seems no doubt 
about the aoneric Esaignment. Dimemions :In similar to UhU40 of L. 
wortheri (gall) ane. the Alasan.form is provisionally compared witN 
TreFhoWo ep3cics. More utterial nay pruTidc data for differn-
tiating Uo. 

Distribution: Northern Ala:slca:* U.S.G.S. loc. 12793 from Utukok .for-
Bann; Kobalk 11.L;estone in 4.LSOiSSippi Valley. 

L'atorial: Figured specimen; U.S.N.M. 118317 (cast of 1,..?achiel valve), 
=TX: loc. 12793. 

Conrs 3,.240DW,TUS Chao, 1927 

;inoprodn-tus ? cf. L. ? be1l1p1icatus (Branson) Dutro
••••••••••• .•••••• 

Plate 13, fiLures 15, 16 

1;38 Productus belliplicatLs Drano:, Univ. Ili3SOUri Studies, vol. 
71-176773, 131 3V a7-3, 

Description:No pf,dicle valves available. 

biri--chial valve deeply concave becoming flattened on ears, trans-
versely subrectargulor, shell wider than lorq; hinge line straight and 
less than zraxirum width. Dimensions of figuv.e specimen: width 18.1 

le4ath about 11.0 ;no., hinge width about 14.0 n. Surface with 
rounded costellaewh4gh increase mainly by Lv.iaz-intation with some 
a4urcation; about 3 to 4 coatollae. per carp and lateral slopes 
wxth broad concentric rugao dying but across medial region. Shell 
pseudopunctate. 



Discussion: This form is mach like Branson's species in shape, dilaen-
SiODS and ornamentation. The method of bifurcation and implantation 
is similar though there ore more costellae per millimeter in the Alas-
kan form. 

Distribution: Northern Alaska: U.S.N.M. log:. 3139, Kayak formation; 
(riaiC.aulailstune, Missouri. 

Material: Figured specimen: U.S.N. M. 110319 (exfoliated brachial
inral3F), U.S. N.M. loc. 3132. 

Ouperfamily RHYNCHONELLACZA 

Family CAMAROTOF,CHIIDA]i: 

Subfamily CPAAROTOECHIINAE 

Genus CAMAROTOECHIA Hall and Clarke, 1093 

Camaretoechia cf. C. chouteauensis Weller 
mom. ,a•• ••••••ami•m•••••+.0J 

1910 Cajrirotoechia chouteauensis Weller, Bull. Geol. Soc. Amer., 
vol:7117,77.7310, fig. 10. 

1914 Camarotoechia chouteauensis Weller, Illinois Gaol. Survey Aon. 
1, p. 176, pl. 24, figs. 34-140. 

Description: Shell rhynchunelliform, zubtrianguiaz., uniplicate, 4 
biconvex, wider than long. Dimensions of figured specimen: 111.0 -
Qn. wide, 11.0 ± rum. U.0 mm, thick. 

Fedicle valve depressed convex; sulcus with ar)out three angular 
costae separated by rounded furrovs; lateral slopes with 7 to 9 
angular costae, becoming fainter towards cardinal margins. Internally 
with strong diverging dental plates extending about one-third length 
of valve. 

Brachial valve strongly convex; low flat fold with about four 
costae separated by rounded furrows; lateral slopes ornamented as on 
pedicle valve. Interior with median septum extending about one-fifth 
length of valve. 

Both valves with fine concentric ornamentatio:,, about six. filae 
per mm., and 6 to d stronger, irregularly spaced gfolth lamellae. 
Shell fibrous and i:apunctate. 

21-25143sion: Branson (1930, p. 45) indicates that O. tuta (miller)
and 17,7Cnuteaueneis Weller are conspecifio, with a complete grada-
tion of131-MWEWFS-Eetween the two. The Alaskan material, composed 
of the figured specimen and similar ones from -t-1-3 Kayak formation and 
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from the eeeee% formation, reeemblese eel. Le, 
fee ele:e1y ehe fe:el Ceecrbed ae eleuteeueneio. Of 78 adult or 

e,:elt 6d have four coetee , on raid and three in sulcum, 
C.: CV ell fold and fee:- iD ;:la131t0, 4 heve three costae Oh 

le_ee.ee etetee er C, dhouteauennie, plieationn aro eharply 
ovieinete at the beak, three or lour occupy the 1:ottoe oZ 

eeeee, ihcs being a little less aneular than those upon the ).a1. 
e;.al :i:lo:71J;..." Cr G. tuts, Bran oil writeo: "...throe or four plica-
tio= fLn veleen Tone7472xth of the specimen have three plicatioae), 
Aur or fi':e on ti:c fold (one-fourth of the specimens have four)..." 
It is clear aelit Alaskan form, with nearly nine-tenths of the 

Navine feze.• costae on fold and three in sulcus, cannot be 
G. tutc ea deeceibed by Draneon. This character is a constant one, 
lou771e, the sevileet eeecimene as well au in the larger ones. Weller 
:eguree one eeccmen with four costae on the fold and one with five; 
bee t:eing is etated Lb:Jut the vcriation of this character in his 
I. cllee-%reuensie. 

The OceetaT. plates are stronger in Alaskan specimens than in C. 
e:louteaeeeeis. ','his feature, a:I.ong with the apparent stabilization 
te eestae on the fold, may provide basis for erecting a new 

futuee werk. 

It ocems probable that NalivLree, p. 72, pl. 14, figs. 1-5) 
has erroneously included specimens eimiler to the Alaskan ones in his 
C. rorleyi (14oller). Small shelle from Aleskun collections agree in 
?ormwiih Tolmatchoffls ahynchonella euedriplex (19242 p. 127). 

Distribution: Northern Alaska: U.S.N.Z. loc. 3246 from Kayak forma-
tion,177.11:s. lee. 12796 from Utukok foreeetion; Chouteau limestone 
of aissouri; Kassin beds (Lower. Tournsieian) of Kazalthstan (?); Car-
bonifereue of Kousnetzk basin (?). 

142E121: Described specimen: U.S.N.M. 118293 (epecimen with incom-
emote 

U.S.G.S, loc. 12796. 
plete velve), U.S.N.s.1. loc. 3246; about 100 specimens from 

Genus PARLPHORHYNCHUS Weller 1905 

Para2horhynchue smithi Dutro, n. sp. 

Plate 17, figures 11-15 

24!EA2ion: Shell omall, rhyndhonelliform, convexo-concave, sub-
triangular; cardinal margin terobratulid; anterior ceamissure uni-
plicate. Dimensions of holotypc: 9.7 r-116 wide, 8.3long, 11.0 Ian. 

me. thick, and length/width is 0.dd; largest specimen available; 
10.6 t mm. long, 12.t ± mm. wide, 6.7 4 rim. thick and length/width 
of 0.63; smallest specimen: 6.0 - mm. long, 7.3 mm. wide, 2.13 mw. 
thick and length/Width of 0.52; everaer length/width for ton speci-
r4na of all oizss: 0.84 4" 0.11; apical angle about 110°. 

https://le_ee.ee


 

e:t,)ncion .. 171th two, ran:4 
1:fral siopcs .,wo :21ieoci4 umi...11, slightly incurved. 

:it b. div:sA;;;A:i, L )-1;,'t en. 

rt.:1 strongly convex .ifiteriorly 
1:itarcli.j; a:air? .cold 
i.itn two plicae. 

.,:;res: plicac; latoral 
short gladium scptnn and divided hi.n:;e 

attilchod to ac)tv.m co 4c! to form small cruraliuA, 

'Lsj1%.1 liruL: covering enti:.e shell, about 3 to 5 lira° per mm. at 
Liree more prominent on flanks of plicae than on 

crc,J;;s, thagh diferanco ric he due to preservation. Fino concentric 
f:11111 aroceing the iirae, producing reticultte pattern where shell 

prcscrved.. ?Iicae, usually six to eight in number, 
l':cco:rdr4; %retry strons and angular anteriorly. Shell 

1.1us and. impuucteto. 

.111 others referved to the gsnre 
io-a; :o_leris d:agaosis lists th( 

chareetsrs: 

)cci-

:n-orsilifo:n; 2. size or larger; 3. tranxi-
:o cl:,1,-rhooiYlal in ontline; 4. rell-develop. 

•: rannl ,dlicatf.one on both 7.:Lve.s./ 
o: e'e to ...Ale boJc; radeting striae cover both 

and intervening furrowu; internal characters of rostral 
portion X: Loth velvcs entirely similar to Camarotocchia. 

Irhoczl: ;:f.ffcrine, EGMCIVI in general outline, P. sirs thi differs 
7k- i4iny in size and in the character of thetit() acic cd,;'1;:locis m l 

fs mall and the plicae arc angular anteriorly, 
u!&,co- dnr; ol)coura noor the beaks. 

It is interestin:.; that CLator (1930, pp. 21-21~) dcucribed three 
species of this Tenus from the Corry sandstone, basal Mississippian 
of nurthstera 'Annsylvania (see also Castor, 1934, pp. 122-124). 
The genus is Ia./a.= to occur in Kinderhookian formations in Missouri 
and New Itimico and possibly in the uppermost Devonian of liew 
hatikin (193?, pp. 7d-d2) describes several .species of Paraphorhynchus 
from the Fammenian and la.7or Tournaisien of Kazakhstan. 

Distribution: Northern Alaska; U.S.G.S. loc. 12701, Utukok formation. 

later; 1 HolotYpe: U.S.N.M. 118331 (complete speoimen), U.S.G.S. 
176Z17701; pLratypos from the same cullection. 

Tr 



 

S1.4perfa:ail:r-

Fa: DIF,LASFATIME 

3ur.uL D.5.773 , 165) 

D. ehoutezuen.1:..r, Wer.cr 

Plate lh, figure 0 

rdelan:Ac. cho:- - Alinois Geol. Survey Ion. 1,.!.ccuennis 
P. '00 pl. .)21 figs. 1-17. 

Dielas.3a chaatecuenaie 1/Allen. EranSon, Univ. Missouri Studieti, 
vol.-13; no. p. Pl. 5, fig*. 28-30. 

_ . 'ebratulifo, longitudinally subovalj 
n2.1::_11:310)13 of partially reconstructed figured pedicie 

ialve: ± 2M• long, 19.0 ± I146 wide, 102 ! mm. thick. 

Lhell larLal te m 

Pe.1.4.ele valve c7enly con ox, noneuleate, cicooth except for ( to 
6 concenic gro7cth lamellae on ilntor:Wr third of valve. Internally 

stron subparallel dantzl plates and lolg mact;.an 
a.)&-1-17%;, enloplIretata. valve: not 01:4;ord. 

L)Iseussion: In size and ganeral shape, this form is very similar to 
U. ehoutecumeis. It cannot definitely be determined as conspecific, 
FowaTZbe:couse complete specimens are not present in Alaskan colloe-
ions. In addition, tie faint radial ornameni.ation reported by Weller 
and Prarzon hzo not '.:oph seen on Alaskan specimens. 

Gistribution: 1:ortlicrn.tlaska: locs. 3139, 3246 from Kayak 
formation; GlsouteaL. limestone of Aiesouri;. Kassin beds (Lower Tour-
naisian) of 'Ar,azahl!tan; Lower Carboniferous of Vorkhnie-Zyriansk dis-
trict, erstern Siberia (?); Alberta, Lower Ussissippian of Lake 
Annswanka 

'LZ.terial: Figured .,4-1-cimen.- U.S.N.M. 11/1284 (incomplete pedicle 
...,a-171777-U.S.E.. loc. 3139° 

https://mact;.an
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T.'. 

. . „ r c.'. 

Plate 151 ur-; 11 9 

F.311r-trey Mon. 1, P. y:9, 
L. :)„:„ 1-J0 

:i7 u a lira, cp:trii:c.roid, biconvex, 
1-Ac nalch shorter 

a j%.guza..1 C.;pA:flen: 35.0 ± nr;. 

a.) 1: P.7.. 

.)..7•a! 
wc)..1 defined.. Irti...t.rr,P.:,."

C.A 1. rather 
.;:j 

. 1, cscilt..:1 a: .ctor nears nc.r:o.; 
luctor S 

as-zd3out. oce-i 
Surface c(..vcrc...1 with rounded, bifurcating 

abut. '3 -Z.° 10 per 10 !rp.. antc7;;ior trargin„ 10 to 12 occupy-
2r.; 3.z.ltoral 310 3holl irapunctate.. 

ac.., pl.'eee 

a w. .C'L3 'orm are .Lound in collec-. 

U.;.111;.-.)1;fU=ollii01 occur at about same level 
Coirifc::: c. S. railwrj Wellr. :::hcpe of pedicle valve seems 

an!, ;d'O'll S. vregeri Vieller a reason-• ... 
ono. 

;.- :stribution: Aia0.1:41: U.S.!).'1. loos. 12706, 12707 from 
l;:trlion -!:,;..one and Upper Kinderhookian 

of LissjVail v. 

cpccimen: U.S.J. 1) ;299 (pedicle exterior), 
loc. ';:707; intt:rnal eharactr_r- uf beak zrea aleo shown. 



--- 

:-irifor cf. 
1,401•11.••• ..•••• • ••••••••• ••• 

Plate 15, figurls h-7 

. , . .1, pt. 2, p. 604, • 

1JA 1'411. ard Iork Geol. Survey'. 
L, pt. 2, p1. 31, figs. 3, 16-19. 

1914 31/irifez 7,ij173i Yell. Weller, Illinois Geol. Survey Mon. 1, 
p. .3ta, „,11. 51, figs. 1, 2; pl. 52, figs. 1-1; p1. 53, fig.. 142. 

Deacri,)tion: .Tx-71.1 large, spiriferoid, biconvex, subcircular to sub-
quadrata.1n outl; .-tin.;,;e lino straight and lazy than maximum width; 
oerii)bel ro=ded. Dimensions of figured specimens: 
pediclf: valre, 73.G t Fri. :tide, 51.0 t ml. long, 23.0 t mm. thick; 

,;cave, 57.0 ± nn. wid(:, 4490 t 1. loa;:, 12.0 + mm. thick 
(co1prpv21), 53.; rE.. wfi.C.th; mzxt;4:11 Y.idiil i.Lout one-third 
distance f:u71 bca',: to an.c.crior riar3in. 

Pedic'L stro7k-4 convex Aith greatest convexity antcrior 
a u1S)o, broAd slacus about une-third total weith 
cnterior of the 1:i.;unc.1 -.N1;ion„ Zormiru lingual e:Ktensiun at arleriol 

utrai;ht; cu.rved apeactincl area. Interior not 
a;I:orved. 

-:z.„1v.1 convex with lateral slopes flattening toward car-
dinal rt:ii lateral margins, broad poorly defined fold not 

::ram lateral nlop,:3s. Interior not observed. 

bifurcat2:hg costae over entire surface,. 
t,':c::t 07): p':r anta:14or. margin, 2C, occupying nulcus and approxi-
,ately 70 ur valve;.five or six s-In-org concentric growth lamellae 
p,:oduciag cro. ::.z,cultion on anterior half of valve; where shell 
raterial well "':1• '1 Goleta -with a'eout 6 fine radial lirae. 
Chell impunott. 

Oiscussiun: Th7.1ic large piriferids are tentatively referred to S. 
1-W4CTral thouch the specimens from northern Alaska du not roach1_. 
tha.x.tr.u.m size indicated by Visllcr (1914, p. 361). Spir ifers of 
this type occur in Siberia and Kazakl7stan and it seems roasonable that 
tzay Should bo ,-reent in the Brooks Range. 

Distribution: Lorthern Alaska; U.S.G.S. lows. 11861, 11859, 11(360
f:FOYIRMITfurmation; Durlinton liLlestone of assissippi Valley;
3.t. Joe limestone of Osarlz region; RuasakOv and lehin beds, Aazakhstan. 

Figured specimens: U.S.N.LI. 116301 (padicle exterior), 
loc. 11U61; U.S.N.A. 118300 (brachial mold),- U.S.G.S. loc.

11859. 

https://U.S.N.LI
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;;„).-.1 : 

. . . .„
1.1 k: . 

7, 

s2f. 'ifero10.1 bicoLvex, rider than 
1 ;,j.:: t2 lie.: n",..ruizht rith 

-iticf of .ligurce.. rediele 
thick, 3.1 ma. height of 

1%.3 towzrd carciillia brie -
2 . 14-„;:1-rC P.nd triani;uler; 

; dcancd with •41diell 
ati On of bo.aicting euste:"1: 

lat. L . to '... cuc:tr -2, the sec.und t;:,.•4; 
J. t ; iv';;::: • 

G, I t 1:7u.,-catiun moet cv;:nur i tI 
• 

_chicle; fold well defined by 
ci.eep-x on .!-.d.'Uliar side, two custau bifurcating to [live about 
6 nez,r c4urior mtri;i i lateral. slopss with costae as on p-,:dicle 
vale::. Izitor!or observed.' Shull in:Atm:tate. 

1)i3CUCL;i0n: L:.-cc%Ls jo very sirilar to that from 
Ten:ivncy to;lerd Alsciceletion i the dis-

f.;1n.:1Lx.: and is '.'w11-evelcy:d in all the spv•eimne. Thi3 
1;ht a precursor of the Necspirifer stock, related to
other As:A.,-)lier,, •• .0„,-)r7 '4.4.-ifo- •Or'Vonerus Mier. In the•• 

C173rlYinj forr.;..i_tio:i a form afh vr.iry pronounced ff..LeiClaation 
occurs a ,11;,;:..n i.:.(wcntic:!.c and is identical to specimens figured
1;;;! Nali-,:1:1)-1 (1937, pl. 31, figs. 1-.4;) and referred tol.:12irifer 
.artonanus. Thic occurrence of Luger Carboniferous lase CUTEte forms 
Will: be later in rciction tu the origin of the neospirifcrid
stock. 

Oistritttion: Northern Alaska: U.S.N.A. loc3. 3137, 313d, 3232 from 
aYa4 1.4-Y7a:lon; 'Tshim beds of Kazakhstan; Chuuteau limestone of 

Lomer Llissiesippitn of Lake ainnewankr. section. 

FiNred specimen: U.S.N.V.. 1=66 (pedicie exterior),
loc. 3137. 



 

 

• • 

•• • • 

)6, 

••).. • • • • • . :••;.:1. 

G ,%rvey'J.)! ;Ti-:I•••L..1*7— — 
L . pi. 701-21. 

;.• ).c.211 • ::.3.11)triangular, biconve.T., 
iiir.;,;ta line; hinge lins straight 

:th it-o‘o•dir,r1-,. Dir.erxiontof fir,ured specimens: 
22.() •4••• w1e3„ 13.3 rm. long, 5.2 mni. thick; brachi4.1 

.1•. -3. 14:1.71:- .. long, 5.13 ma. thick..., 13.C• r•••:i. 

P.::11.C1 '3 • :3'; 
.r r 

wit.h posterolateral flattknin4:; 
Engular fk)racl-inal areil, eon-

:aa.tt e:.tremities; viel de.-..finf3 sul.:tte 
. : . .; ). 

7 
1.i:317'oz-tiny; id twice to •)rocluo.7.: 

0., 1 t, 1;,; ZrrOlf 1,011:V.E d austa, ) 
• ;... • . anteror .:.nterior 

• 

• 3 , 8114.;11t 
with .two central 

once; foie, .;ff lateral slopes by 
,.:••eo.4.-4,-, on lateral slup e; C.r.1 on pedicle valve; 

1...;:I±' u7:1-:..lve  with . lemellco. Interior not- .1...r±rica-i;.c 
cl)servect. impunctato. 

Pizat&Sion: • Ti1:1.3ull spi-"iferid most closely- resembles Viellerts 
Fion of osagenr.ds acialltra though other closely allied forms 
Era S. trart S. centronatus Winehe3.1. It differs 
1rola-the-fo77:7-371n- not having a-eat-a7nral„ recta:v..0.er cardinal 
(Tea and hE7s-in,; 31:2.ple 11 costar:. 5. centronatus has a sulcus 

a nmcli..7.n. • aal two :::-Ijaoznt on (riot ccunt4ng the bounding 
ccist'srlz 2 ;1 or wh-;le this 3pLein; has s:1x r.11(.1 no median coota. 
In thit: • also dif•fers from S. osac,;encia as desc:.-ibecl by 

tut 1€.7.e:31.1- -general shape, size and in the..les that species in 
:'act' of the braohial valve. It may be that this is a new species 
cut the r.E.t7:ria1 oi hond dos riot warrant establishing one. 

• • 11,asa• loco. 3095, 32).36, 32132, 31/32, 
rcj of Misscuri• 

.21t7ur.ed spc.ciraens: 1162d7 (pedicle exterior))• 
, mo.k.o •32146. s 11&2t ,3 (brachiel exterior), U.S.N.14. loc. 

305. 

142 

https://U.S.N.14
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' C.• - , • -`• • • •• 

: c-,.1.1iti-i;;,tr,ular CU.,-
1..V"ii;1‘ ,d!.:ZI 1 1C+1.1, .71.'L ,h at ru.1.1-.7,0 

ar.guler to slate. 
▪ 33.0 4* mm. wide, 20.5 ma. 101P'.1 

.5 a a. thici:. 

unifccmly convex lateral slopes 
towaz•c.i • extrem.i.ties; beak 'smell and 

Erna coneavc, ap!:;.7.6.1inP1; sulces not Well de 
costa. aly.1 bounCir.g costa.; bifurc.L.tiug once, 

4.) latt:ral Tith 20 + broad, ru.inded 
coutac .5. upera..,:.(1 by nerra.v..tr roanc.'.ed fuilo.::3, costae narrwer tind 
-f,ainter Lz..r11.):4- 1 extremities; 6 to a c e ntri c g:covith 

4.4 Intcrior not 01:f.cinfcc;.. 

cor.vcx thcn fold ilot well .de:Cincd, 
with two cr.ei bitursatinj, once; 'literal slopes with abou.:. 20 
broad roar.f.!..ed ;.r.L:f.,toe iiE .on peacle cor;ti:::: on either :403 of 
fold te:lanz, to bifurcate but tne. rest simple. Interior not oonerved. 
Shell i..npunctLite.. 

,ensie Svira13_4i; but has more 
lat‘Jrzll bcco7nin3 faint toward:; cardinal extremities. S. platy-
notun in aro convrahat lc.rger and more subelliptical sho.pe. Speci-
r...2n3 rcfc-...rcc.1 to this .pccies re.nze through the upper iC.oyak formation 
i;ut are t:sDecially co;;E:lon in the aroillacet.-i.le limestone member. 

Jiscur5iont 14E specics resembles S. anta-

Distribution; North€rn Alaska: loos. 3250, 3242, 3142, 
77467.371271.`to a KJ:yak formation; iCind..c.:rhoo:.en of Assouri arki IrRia; 
Upper rrivolt.en of gazahkstan ? (Nalivkings figurz.ld forms may not be 
true S. aLltynotus). 

11.sterial: Fizured sdecimen: U.S.N.Id. 118292 (pedicle exterior), 
r.riTal; loc. 32142. 

https://U.S.N.Id
https://figurz.ld
https://rrivolt.en
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rifer cf. S. rowlezi 

1, figures 1 3 

1914 S irifer rowleyi We Minute (Joel, Survey Mon. 1, p. 360, 
pl4 5s, figs. 3-6; pl. 54, figs. 1-4. 

Description: Shell meditm to large, spiriforoid, eiconvex, trans-
versely subelliptical, v: der than long; hinge line streig!tt and shorter 
than maximum width; cardinal extremities angular. Dimensions of 
figured pedicle valve: width 50.0 t eua., length 34.d nm., thickness 
13.0 mm. 

Pedicle valve strongly convex, greatest thickness near limbo, 
lateral slopes abruptly convex with flattening poserolaterally, 
aulcus well defined and rather angular, beak narrower than in S. 
grimesi Hall and curving over a concave apsaclinal area, area nearly 
as wide as greatest shell width. internally with strong dental plates, 
musculature not observed. 

Braelial valves not present in collections. 

Ornamentation consisting of rounded, bifurcating costae, about 
one per mm. at anterior border, approximately 15 to 20 in sulcus and 
25 to 30 on each lateral slope; fine radial 1::_raes about 10 per costa, 
seen where shell material is well-preserved. Shah.. impunctate. 

Discussion: This form occurs along with Soirfer cf. D. trime3i Hall 
in collections from the Utukok formation and can be differentiated by 
its more transverse shape, longer hinge line, emaller beak and well 
defined sulcus. The ornamentation is similar in both species. In 
most respects it is quite sie.dlar to Seirifer rowleyi as defined by 
Weller, though a little smaller. The lirae are about the same number 
as in S. cf. S. grimesi and not more nemeroue as Weller indicates for
S. radleyi. More material, expecially some brachiLl valves, might 
result in a precise comparison. 

Distribution: Northern Alaska: U.S.G.S. lace. 1163d, 12793, 11660, 
11661.713from Utukok formation; Fern Glen formation and lower 
durlington limestone from Mississippi Valley. 

Material: Figured specimen: U.S.N.A. 11d302 (pedicle exterior), 
M.1. loc. 11860. 

84 



aiirifcr otriatiZvemis 

?late 16, figure 114 

1675 Spirifer otriatlformis Lock, Paloontoloa Ohio, 
vol. f",-2,7-12WT71717, TIT6771:6. 

15'14 rtric.tifor:,is 'wok. '?..-,11or, Illinois G-ol. 3urvey 
Mon. L, p. ;n4; p1:71, figs. 17-21. 

Descril)tion: Shell of medium size, npiriforoid, transversely sub-
-0-7x5:1TaTa, biconvex, wider than lorq,;; hinge line straight with 
hinge width ncerly oclual to ma)- d.mum width; cardinal extremities . 
angular, lateral margins raking nearly right angle with hinge line. 
Dimensions of figured pedicie valve: 54.0 t mm. wide, 30.0 t pm. 
long, 1.0 4. mu. thick. 

feriicle valve strongly coilvex grectest tniekness at umbo; 
lateral slopes abrrpt with vrohounced flattening in postorolateral 
re3ion; haak incurvad cvor rather high, triangular, apsa-
clinal area; suleu well dcrined, deep aiK-ylar sides with about 5 
narro, rourC:00, co:;tae near anterior :margin, originating by bifur-
catioa Of boynding costae; Liodian costa originates near beaK and 
continues umtodified to artorior wrgin; lateral slopes with 20 to 
25 nar-ilow, roundeA costue decreasing in siren 1: taNard cardinal 
extre:rlitics;. coetae tending to bifurcate alcse to beak and separuted 
by narrow furro7:s. Vary fine radial lirae on costae and in furrows 
but generally difficult to observe because of shell exfoliation. 
Interior not observed. Brachial valves absent frop collections. 
Shell impsectate. 

Discussion: Size, proportions, character of sulcus and °maps:sta-
tion are similar to the description of Weiler. There seems little 
doubt as to the. identification of the ,Uarlkan forms with S. striati-
forpiis neek. 

Distribution: Northern Alaska, U.S.N.M. loos. 3137 from ig fauna 
zone of 4gyak fortion; ChOuteau limestone of aissouri; Waverly 
group of Ohio; Alberta, lower Uississippian, Lake iLinnewanka section. 

Material: Figured specir,en: 11d221 (podiole exterior), 
17=7127 loc. 3137.

• 
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• 

, 

Geol. vol. 1, 

Veller, Illinois Geol. 
7,7 , 9 .r.! L31 fig. 16; 

. '33: 2,, 
• 

tio-k•••.yood Prat-i;er.. 
..; .99!p. 105, p1. 30, 

.i.ezr than 
laic.ronate caztlir_al 

••• • v:-5.dth 56.0 length 19.7 
2,7,4 :21..; CpriCiltfant: L 

3 :17..Ci 
F 

C 717. w-

• .;.t;:l.A. VC:lye C:`,C41.1.'eX with 7.'7:1). defir•,;(.1 angular sulcus and evenly 
nizh, e',.11-.rectangular, apsaclinal, 

•cith ri.dimi cost.a and two bound-
thesz 1.).-1..furcting inward twice so that . 

r of C.00:tac, in ;.%-t., anterior margin Jr.; sew. n; lateral. 
0.1::.:Lit 20 si:ai)"./..- ...- (41.,.•,.;dr:;.1. co:.tne- ;• costae in sulcus 

IthCi;r• ;An wi- 41-1 thick widc:LY 
ti otmernied.e 

nr,rrow, orthoclinal; beak 
',Tit'', two 'oifureating once to 

costne on fold slightly 
G.r1 fulti other.e:ise not sharply 

not u}..cer-ied. 

01,0•••:•;2.-is P.ange e or leas ezfoliated, P. 
cOne'.altriC.1 which dintinguish the 

:;) .:•sta.)lishad 
Hall aF genct ,p-: and. aez:igned to it :';pirifec-

Nalivicin (1937, p.. 1t.;.  ac 0l subg:3plis 

• 4-Nor-e:•.00d. and Pratten. '.:era considered of generic rz&r:::, 
"2 Gr'q°= epirifcrold subgenera of the earn= paper have been so cL:1-:e.,id-
er"1.bY Coopar (in chimer and ShroOk, 1944). The general shape, 
.,ocronate hinge shape of are;:., ilfforicate ornaar2rrtation and 
idly uivergent dontta. pl. ate: seem to co.l.stitute good generic char-t: -,:ters. 



C.:J;:.2i1rC.V. 

• 
the Le, ial•-ic. 

• 2.. ; as 

1111:.;.1:41: . 1Jec. 124VS, 
:::::s•:;stono of 

,r; rLi ?) isn...nn 

A.6333 (nearl:i coalplete 
1.JG. 

tliaeuensia Weller 

fi-;urLn 14, 5, 9 

cionteaude 
It6 

a;;;4at a. wide a7 
;.J;;; LLO,n(Le Uric aboat ono-null great-

J:;22.0nsions. of figured 
vzs; t nm. mm. ion37 5.4 z;a. thick, 10.0 t 

;111-4;0 ritit:1; li.4 wit!os 16.2 mi. lon•g, 4.0 mm. thick. 

icir2 wive d.:=2)-:ecced convex; nmall narrow bee:: dncurved over 
▪ trd:alf,;1:1p.r raTa; sulev..! :}lard:,' tefineds narrow, deep; one or 
• flat, ..;_rAistinct c'astae or flanks of sulcua; lateral 
-10Pca witn 10 1-Tod, roaMed costae separated by narrov 

about onft -4:Lae at interior margia. Interior not 
LAvll 

1,o't iut,.3ent in collotions. 

4 Alaskan collections 
a aorc precise desciiption but it VCCM3 pd'obablc that, although 

:'(A.atzd to B. c::,outeaucnsiss this for; is B. new one. In the latter 
thenc: are aEouti- J—Mi—Costae per 5 mm., considerably coarser orna-
pltation thc. U.dat present in the AlcJka form. In additions :12. 

2?!uennia tinds to be wicler than long hinge width about two,. 
'L:112:i maximum width; the Alaskan form is Acre equidimensional and 

1214'_re is not Laterial fro:1-

,
'JZie minas width about One-half MAXir.a:1 width. If mo;:e material show-
lng i,nternal features and brachial valves becoms available this might 

prove to be a new species. 

altq-Pution: Northern Alaska; - U.S.N.1.1. loos. 3232, 3142 from KayakI ornlirianderhooklan of Missouri. 

1,!111; Figured spocimans: u.s.n.. 11L279 (complete podicle
loc. 31142; 1-1.260 (partial pellicle valve), 

.L': 11. 10c. 3232. 



Subfamily RETICULARSI 

Genus TURINIFER Hall and Clai-ke, 1695 

Torynifer cf. T. cooperenais (Swallow) Dutro 

Plate 16, figure 13 

1860 cooperensin S.:allow, St. Louie Acad. Sci. Trans., vol. 
1, p. 643. 

1899 Reticularia c(!2perensie (Swallow). Girty, U, S. Geol. Survey 
Lion. 32, p. 555, P17-70, figs. 9a-c° 

1914 Reticularia coonerensic (Swallow). .Weller, Illinois Geol. Sur-
vey 20717 p. 1428, 517 75, figs. 21-33. 

1933 Reticularia cooperensis (;._:aallow). Branson, ilissouri Univ. 
Studies, vol. 13, nu. 3, p. 69, pl. 9, figs. 9, 10; p. 175, 
pl. 19, figs. 28, 29; vol. 13, no. 4, p. 26. 

Description: S'Aell small, biconvex, transversely subelliptical, wider 
than long; cardinal extremitees rounded; hinge width much less than 
maxim:um width, anterior core issure nearly rectimarginate. Dimensions 
of figured pedicle valve: 10.14 ± 4111. Wide) 7.7 mm. long, 3.2 mm. 
thick. 

Pedicle valve strongly convex, greatest convexity at umbo, beak 
small and incurved, ill defined narrow suicus becoming obscure anter-
iorly. Internally with sk:rong diverging dental plates and median 
septum. Concentric lamellae on outside of valve net well preserved 
due to exfoliation of shell material; nature of spines nut known for 
same reason, Shell impunctate. 

No brachial valves in collections. 

Discussion: In general appeerance this form closely resembles T. 
cooperensis (Swallow) as described by Weller and Branson. It is 
smaller than specimens from both the'Ghouteau limestone and Nurthview 
shale; and Branson remarks that specimens from the latter formation 
tend to be smaller than those from the former. If more material were 
available this size difference might prove to be sufficient justifi-
cation for establishing a new species. 

The assignment of T. cooperensis to the genus rorynifer seems a 
sound one, Weller having noted how closely it is allied to T. pseudo 

(Hall), the genotype species. The only point in question is 
the nature of the spines, which in Torynifer are double-barreled. 
Girty, Weller and Branson place the species in Reticularia but since
that genus, as defined by George (1932, p. 524), probably has single-
barreled spines and a strongly uniplicate shell form, the earlier 
generic assignment uas probably incorrect. • 
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Distribution: Voethern Alac!:a: U,S.G.S, loe, 12709 from Utukok for 
anderhookian of Misnouri and Ie-va; St. Joe formation of 

Arkanmas; Madison fermation of Oordilleran region 

Vaterial: Figured specimen: U.S 14.M. 113290 (pedicle exterior), 
U.S.d7T7 loc. 12709. 

Subfamily MARTINIINAE 

Genus AMBOCOELIA Halls le.60 

AMbocoelia parva Weller 

Plate 17, figures 1-5 

1d99 Ambocoelia parva Weller, Acad. Sci. St. Louis Trans., vol. 9, 
L.-, figs. 14. 

1914 Ambocoelia parva Weller. Weller, Illinois Geol. survey Mon. 
1, p. 424, g7-77, figs. 32-35, 

193d Ambocoelia varva Weller. bl'anson„ Missouri Univ. Studies, vol. 
13, no, 3, P.-t9s Pl. 9, figs. 25-27; vol. 13, no. LL, p. 25, 
pl. 22, figs. 27-30. 

Description: Shell small, planoconvex to unequally biconvex, sub-
circular to transversely subelliptical, about as wide as long in most 
opecimens; hinge line straight, less than maximum width; cardinal 
extremities rounded; anterior comild.ssure reetimarginate. Dimensions 
of iixge figured specimen: 6.6 mm. long, 6.6 twit, wide, 5.0 hiage 
width, 4,3 mial. thick; medium sized specimen: 5.0 mm. long, mmo 
ride, 4.0 hinge width, 3.4 mme thick; small specimen: 14.3 mm. long, 
4.3 mm, wide, 3.5 hinge width, 2.7 mm. thick. 

?edicle valve gibbous, greatest convexity posterior of mid-
length; sulcus narrow, becoming obscure near anterior margin;. area 
triangular, curved, apsaclinal; delthyritua open, rather large. Inter-
nally without dental plates. 

Brachial valve depressed convex, subelliptical; beak small;
poorly defined sulcus extending from beak to anterior margin in most 
specimens; area narrow, anaclinal; notothyriuza broadly triangular. 

Surface smooth, in some specimens concentric growth lamellae 
present near anterior margin. Shell fibrous and impunctate. 

Ilisussion: I agree with Branson (193d, p. 25) that A. jva
may be identical with A. levicula Rowley. Specimens from Alaskan
material range in shape from nearly subcircular to transversely 
elliptical, arcs the sulcus on pedicle valve varies considerably in 
etrength, If the two species from Missouri should prove identical: 



A. parva has Dior. i%! 'eccause of earlier *.lic:lcn 0.;..,te. All the 
specimens upon which this description is i..;(3(.1 core fray the 
collection of Alaskan mat.erial. Becau;,e of the state of preservation, 
no details of musculature of the brachial valve could be observed. 
un most specimens the shell Llaterial has spelled off but in a fm 
places enough remzins to it probable that the eurface was oigin-
ally smooth and not spirn)sa. 

Distribution: florthern Alaska: U.S.G.S. loc. 127()6, Utukok formation; 
horthview siltstone and Ghouteau limestone of Lissouri. 

Itatcrial: Figured spscigen: 116332 (complete specimen), 
U.S.G.S. loc. 12796. 

Superfamily PUNCTOSPIRACEA 

SPIRIFERINIDAE 

Subfamily SPIRIFERININAE 

Genus PUNCTOSPIhIFE North, 1920 

Punctospirifer ? solidirostris Ohite) 

Plate 14, figures 10-13 

11460 Spirifer solidirostris White, Boston Soc. Nat. History Jour., 
vol. 7, p, 232. 

1062 Spiriferina solidirostris (white). White, Boston Soc. Nat. 
History Proc., vol. 9, p-

109 Spiriferina solidirostris (White). Girty, U. S. Geol. Survey 
LICEI. 5Z; pt.-22 p. 545, pl. 71, fig. 10a. 

1914 S21.Eiferina solidirostris (Sthite). Weller, Illinois Geol. 
Survey won, 1, p. 292, pl. 36, figs. 25-34. 

1936 Spiriferina solidirostris Ohite). Branson, Idissouri Univ. 
MiEies, vol. 13, ri711, Ft. 1, p. 57, pl, 6, figs. 27, 20. 

Description: Shell spiriferoid, biconvex, wider than long with great-
est width at or near hinge line; cardinal extremities rounded to
angular; anterior coirunissure !mlciplicate. Dimensions of figured 
specimens: pedicle valve, 10,4 mm. wide, 13.4 mm. long, 5.5 mm. 
thick; brachial valve, 20.2 mm, wide, 12.0 :am. long, 4.0 mm. thick. 

Pedicie valve strongly convex with prominent umbo and beak curved 
over a triangular, concave, apsaclinal area; triangular, open del-
tIVT:lula; deep sulcus mark-d by angular sides and strong angular 
median costa, lateral slopes vdth about eight simple angular costae. 
Internally with short, stout dental plates and median septum which
extertAs nearly half ,;rte, to anterior m;irgin, =sole scars not observed, 



irachial valve evenly Ci:riVOX with neerlz leeruw 
area; prominent fold divided into two eoetee by proneerced 

angular furrow; about eight simple angular coot.:AL! on each lateral 
slope. 

Gostae crossed by concentric lairelloae imbricetions, lees well 
developed ponteriorly. Shell abundantly punctate. 

Discussion: This species is quite distinct and the Alaskan form 
aTciiay resembles that from the Madison formation and from the Kin-
derhookian of Eissauri. Size variation in Alaskan specimens is 
similar to that in other U. S. Geological Survey collections. I am 
confident that all belong to a single species but the generic assign-
ment is doubtful. The punctate shell, shape and internal characters 
would indicate Punctospirifer without question but it is sulciplicate 
rather than uniplicato as indicated by North (1920, p. 212). This 
species consistently has been referred to Spiriferina in the literature 
but it does not belong in that genus for reasons given by North when 
establishing Punctoslirifer. North stated (1920, p. 209): 

"The essential characters of Spiriferina, as portrayed by the 
Liassic species, may be summarized as follows: Hinge-line not yeeater 
than the diameter of the shell; cardinal extremities rounded; area 
moderately low and curved; distinct incurved beak; few angular costae; 
angular fold and sinus not eharply differentiated from the costae; 
well-developed ventral median septum; coarsely-punctate shell struc-
ture. 

"The possession of the two last-naeed characters is not alone 
sufficient to justify the reference of a shell to Spiriferina." 

There is abundant material from several places in North America 
and the sulciplicate character is a consistent one. It may be advis-
able, in the future, to establish a new genus for tnis form but to 
erect a monotypic genus at this time seems inadvisable. 

Distribution:Northern Alaeka: U.S.G.S. loca. 11658, 11d59, 11860, 
1- .26271270, 12709 (?) from Utukok foreation; Madison formation in 
Cordilleras region; Ainderhookian of Nieeouri and Iowa. 

Material: Figured specimens: U.S.N.M. 118304 (pellicle exterior), 
U.S.GX loc. 1165d;.U.S.N.M. 116305 (brachial exterior), U.S.G.S. 
1GC. 11o58. 
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i'unctospirifer c.f. P. r.ort!,V.it.:',E:1::;i:5 

Plate 14, figure 9 

1938 Spiriferina northvicwensis iirarson, Misnouri Univ. Studies, vol. 
13, no. 4, p.--fr,P.1,, figs. 16-19. 

Description; Shell small, spiriferoid, biconvex, uniplicatc, trans 
versely subelliptical; hinge line straight, less t.} yin maxiLlum width. 
Pedicle valve depressed convex; small, narrow beak but slightly 
incurved; broad, angular, noncostate sulcus 5.0 mm. wide at anterior 
margin; lateral slopes with seven angular costae. Internally with 
dental, platt_:s and median septum. Shell abundantly endopunctate. 

l3rv.chial valves absent from collections. 

Discussion: This species from the Kayak formation is easily distin-
guisleA from Punctospirifer ? solidiroetris (White) by its noncostate 
fold and sulcus and smaller size. The Alaskan form is quite like that 
figured by Branson except in its lesser convexity. This may be due 
to preservation, however, since the figured valve :appears sumo' hat 
flattened. 

Distribution: Northern Alaska: U.S.N.M. loos. 3246, 3141 from Kayak 
Mr/ration; Northview formation of Missouri. 

Ilaterial: Figured specimen: U.S.N.M. 1182d5 (exfoliated pedicle 
valve), U.S.N.M. loc. 3246. 

SYRII;GOTIIIRIDAE 

Genus SYRINGUI'HIRIS Winchell, 1863 

Syrineethyris halli Winchell 

Plate 14„ figures 14-16 

1863 alliNothyris halli Winchell, Acad. Nat. Sci. Philadelphia ?roc., 
P. 

19114 aElaial!4sEil halli Vieller, Illinois Geol. Survey 
Mon. 1, Po 390, pl. 72, figs. 13-23. 

Descri tion: Shall small, apiriferoid, biconvex, wider than long
wi maximum width along hinge line; uniplicate; megathyrid cardinal 
marOJI; cardinal extremities elate. Dimensions of figured specimens: 
pedicle interior 1405 ram. wide, 9.0 ± mm. long; partial brachial 
exterior 26.0 ± mm. wide, 14.3 ± mm. long; partial pedicle exterior 
22.0 + mm. wiae, 14.4 ± mm. long. 
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Pedicle valve evenly cueece, sebpyreeidel; eLlcus well-defined, 
angular, smooth; lateral slopes with broad, eofe,ae, about one 
mm. wide at anterior margin; area high, triangular, cateelinal, 
Internally with strong diverging dental plates; ap*cal plate extend-
ing about one-half distance from apex to hinge line, below the level 
of the area; syrinx attechee to underside of apicae plate. 

drachial valve depressed convex; fold noncostate, broad, rounded; 
lateral slopes with 12 + broad costae as on pedicle valve. Internal 
characters not observed. Surface of both valvec pustulose, shell 
endopunctato. 

Discussion: This steall syringothyrid is almoet certainly conspecific 
with iialli Winchell though the Alaskan fora is longer in reletion 
to width than is S. halls, This difference may ha more appareat than 
real because no apecimens with cardinal extremitiee completely pre-
served have been fuund and widths have been estimaeed. 

Distribution: Northern Alesea, U.S.N.M. lots, 3139, 3239 from Kayak 
formation; Kinderhookian of Mississippi Valley. 

Material: Figured specimens: U.S.N.M. 113231 (pedicle interior),
MMTI.m. loc. 3239; U.S.N;M. 110232 (partial pedicle exterior), 
U.S.N.M. loc. 3139; U.S.U.M. 110283 (partial brachial exterior),
u.s.N.a. loc. 3139. • 

Superfamily ROSTROSPIRACEA 

Family ATHYRIDAE 

Genus CLEIOTHYRADINA buCkman 1906 

Cleiothyradina glenparkensis Weller 

Plate 17, figures-6-10 

1914 Cleiothyradina glen - ekensis Weller, Illenoie Geol. Survey Mon. 
1, -71-5;pl. 7 , figs. 21-24. 

...,teeL2eition:Shell subequally biconvex, outline transversely ellip-
tical, slightly wider than long; anterior commissure rectiinarginate; 
cardinal margin terebratulid. Figured specimen about 15.0 Jnm. wide, 
13.7 mm, long and 7.5 mm. thick. 

Pedicle valve evenly convex; beak small, rostrate; foramen cir-
cular, epithyrid. drachial valve about as strongly convex as pedicle; 
beak small and covering delthyrium of pedicle valve. 

Surface of both valves lamellose, lamellae with long spines, 
forming fringe at anterior and lateral margins. Shell impunctate. 
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Discusaion: A single specieen of tide species has been collected 
from the Kayak formation. Since nothing is en ewn of its interior, 
there is a possibility that the identification is erroneous. In 
general shape and external ornamentation, however, the Alaskan form 
resembles G. gienparkensis Weller very closely. 

Distribution: Northern Alaska: U.S.N.M. loc. 3237, Kayak forma-
tion; TZT1 Glen formation of VAsseuri. 

Material: Figured specimen: U.S.N.V. 11d333 (complete specimen), 
TE7T.17: loc. 3237. 

Genus COMPOSITA Brown, 1649 

Composite htuailis (Girty) 

Plate 17, figures 17-20 

1d99 Seminula humilis Girty, U. S. Geol. Survey on. 32, part 2, 
F:5657p1 -717figs. 6a-c. 

1927 2911losita humilis (Girty). flirty, U. S. Geol. Survey Prof.. 
Paper 172, p1. 22, figs. 3d, 39. 

Description: Shell terebratuliform, subcirculer, biconvex, greatest 
width about at midlength; cardinal margin terebratulid; anterior 
cummiseure rectimesginate or slightly sinuate. Dimensions of four 
specimens from Alaska collections: 13.5 ± 3.1 mm. long, 13.5 I 2.6 
mm. wide, 8.7 ± 3.3 lea. thick. 

Pellicle valve evenly convex, rostrate; foramen circular; beak 
rather large and incurved; slight sulcation near anterior margin. 
Interior with dental plates about one-quarter length of valve; 
diductor scars elongate, subparallel, completely surrounding subellip-
tical adductor scars; low median ridge extending from delthyrial cavity 
to anterior border of muscle field. 

Brachial valve nearly circular in outline, more convex than 
pedicle valve; beak small; slight fold near anterior margin. Interior 
with subovate muscle field divided by low median ridge extending about 
one -fifth length of valve; details of musculature unknown. 

Shell smooth, concentric growth lamellae becoming crowded near
anterior border. Shell impunctate. 

21251.12p1212: Girty's type specimens from the Gallatin Range are about 
as long as wide and fall well within the range of variation shown by 
the Alaskan forms. Lleaeurements of the two type specimens; 14.6 
"a% long, 14.4 tam, wide, 9.0 mm. thick; 12.2 mm, long, 12.0 ram. wide,
r.4 mm. thick. Figured specimens from the Henry quadrangle, Idaho: 
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15.7 'ma. long, 14.5 mm. wide, 10.3 mm. thick; 12.6 mm. laig, 13.1 
mm. wide, 8.5 mm. thick. An unfigured spe,:ime.1 from the same lot: 
12.3 mm. long, 11.9 Nall. wide, 6.7 mm. thick (sometihat distorted). 
The largest of these last specimens has a more pronounced sulcus in 
the pedicle valve and is much like C. humilis var. A, described below. 

Distribution: Northern Alaska: U.S.G.S. locs. 11861, 11667, 11653 (7), 
IMIT(i),Itukok formation; Cordilleran region, Madison formation 
(Lodge Pole equiralants); Alberta, Luwer lassiseippian, Lake 21.i.an<;-
wanke region. 

Vaterial: Figured specimen: U.S.N.U. 118334 (nearly complete exfol-
ii.teni5ecimen), U.S.G.S. loc. 11867. 

Composita humilis var. A. 

Plate 17, figure 16 

Description: Shell terebratuliform, subpentagonal, biconvex; greatest 
width sligHtly posterior of midlength; anterior commissure uniplicate; 
figured pedicle valve is 13.7 mm. long, 13.1 mm, wide and 4.5 mm. 
thick. Pedicle valve cubpentagonal; sulcus well-defined anteriorly 
from umbonal region; valve evenly convex with flattening across 
umbunal region; beak rather large and incurved. Interior as in C. 
humilis. Brachial valves absent from collections. 

Surface smooth; shell impunctate. 

Discussion: This variety is about the same size as C. humilis (Girty)
but differs in shape and degree of sulcation. Uirty figured a speci-
men from Idaho (1927, plate 22, fig. 39) which approaches this one, 
and included it in C. humilis. In general shape and sulcati.un this 
variety is similar ro the urger C. iaadisonensis (Girty) which, how-
ever, occurs quite high in the La.;ison formation. Since this sulcate 
farm occurs in about the same stratigraphic position as C. humilis, 
I think it best to call it a variety of that species. lore material
from other sections in the region might warrant erecting a new species. 

Distribution- Northern Alaska: U.S.G.S. loc. 12793, Utukok formation. 

Material: Figured specimen: U.S.N.U. 118335 (pedicle mold), U.S.G.S.
°E 93. 
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Class FLLECYPO:OA 

Genus EDKOND:.A uo Koninc., 1341 

Edmondia burlingtonensis White e;)(1Whicid 

Plate 18, figure 1 

1d62 Edmondia burlingtonensis White and Whitfield, Boston Soc. Nat. 
riiii.77Toc. vol. 3, p. 301. 

1885 Edmondia burlingtonensis White and Whitfield. Hall, Paleon-
tology New York, vol. 5, pert 1, p. 390, pl. 6!, fig. 22; pl. 
95, figs. 13, 14. 

1938 Edmondia burlingtonensis White and Whitfield. Branson, Missouri 
Univ. Studies, vui. 13, no. L, p. 35, pl. 23, figs. d, 9. 

Description: Shell subovate to subelliptical, length greater than 
hilFt; hinge line straight, extending anteriorly beyond beaks; beaks 
one-fourth distance from anterior end of shell; valves evenly convex, 
flexing sharply to anterior extremity .of hinge line. Ornamentation 
consisting of fine, concentric, angular grorth lines, irregularly 
bifurcating and anastomosing. Dimensions of figured specimen: 31.0 
mm. long, 20.0 mm, high, about 9 mm. thick; hinge line extending about 
4 mm. anteriorly beyond beaks; height/length = 0.65. 

Discussion: The specimen illustrated resembles most closely E. bur-
nria7Fensis, though some doubt exists as to the validity of- This 
species, lEanson in one place states that E. burlingtonensis is 
synupymous with E. marionensis Swallow (193U, part 1, p. d7), yet 
further on in the sane work he describes E. burlingtonensis separately 
and lists the two species in the faunal summary, (1931, part 2, pp. 
35 and 105). They are certainly similar forms, though the specimens 
figured as E. burlingtonensis are morc elongate than those illustrated 
as E. marionensis. The height/length ratio of the neotype of E. 
laTenensiss figured by Branson, is 0.77; that of E. burlingtoilensis 
igured by Branson, 0.59; E. burlingtonensis described and figured by 
Hall: 0.67 and 0.68. It seems that two species are represented and 
that E. burlingtonensis has a consistently different form. Indeed,
tfwe'-coriTner the work of Branson chronologically, his later opinion 
seems to have been that these are two distinct species. 

?istribution: Northern Alaska: U.S.G.S. loc. 12793, Utukok formation; 
74711173gEltstone of Missouri; 4inderhookian at Burlington, Iowa. 

Material: Figured specimen: U.S.N.M. 116336 (cast of external mold), 
U.S,G.S. loc. 12793. 
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Genus C0h0CARDIUM Bronn, 1035 

Conucardium 52. 

Plate 18, figure 2 

Desert tion: Shell eubtriangular, anterior short, flattened; strong 
umbo 7e extending nearly vertically from beak dowsvard; pos-
terior gently convex, in win;-like extension; strong radial ribs 
crossed by two concentric growth lamellae; six ribs on umbonal ridge. 
Height about 10.0 mm., length about 12.0 mm. for figured specimen. 

Discussion: Sincim2ns of this genus arc rare in lcwer Mississippian 
rocks and this in the only one present in Alaskan material. No 
specific identification is attempted on the basis of this single 
fragmentary specimen. 

Distribution: Northern Alaska: U.S.N.M. loc, 3237, Kayak formation. 

Wkwial: Figured specimen: U.S.N.LI. 11d337 (partial left valve), 
T.S.N.M. loc. 3237. 

Class GASTROPODA 

Genus NATICUPSIS McCoy, 1644 

Naticopsis sp. 

Plate ld, figure 3 

Description: Shell naticiform; body whorl large; sutures channeled; 
aperture large, subelliptical, with nearly straight outer lip; umbili-
cus lacking; ornamentation consisting of fine growth lines only. 
Height of shell (partially reconstructed) about 37 mm., height of 
body whorl about 29 sm., aperture about 3L mm. long and 20 mm. v. ide; 
apical angle about 100°. 

Discussion: This large specimen is unique in Alaskan collections and 
is unlike other species of this genus described from Lower jississ-
lppian rocks. Since the specimen is incomplete, nu new specific 
name will be proposed. 

Distribution: Northern Alaska; U.S.G.S. loc. 12709, Utukok forma-
tion. 

aaterial- Figured specimen: U.S.N.M. 11633d, lec. 12709. 
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Cenus STRAPAROLUS Montfort, 1310 

Straparolus blairi Miller 

Plate 18, figure 5 

1891 Straparolus blairi Miller, Adv. Sheets 17th Rept. Geol. Survey 
'Indiana, pp. 1315, j7, pl. 15, fig. 3. 

1933 Straoarolus blairi Miller. *&anson, Missouri Univ. Studies, 
vol. 07no. 3, p. 105, pl. 14, figs. 20, 2d, 29. 

Description: Shell large, discoidal consisting of two whorls in 
addition to body whorl; whorls in contact, rounded; umbilicus wide; 
aperture simple, subcircular. Approximate diameter of illustrated 
specimen 40 mm., body whorl about 10 mm. in diameter. 

Discussion: Two partial specimens from Alaska arc somewhat smaller 
than the cotype figured by Miller and Branson, but are similar in 
shape and size to the other specimen figured by Branson (1938, pl. 
14, figs. 28, 29). S. blairi is Straparolus in the strict sense be-
cause its rounded whorls are in contact (see Shinier and Shrock, 
1944, p. 463). 

Distribution: Northern Alaska: loc. 3137, rayak formation; 
U.S.G.S. loc. 11861, Utukok formation; Ghouteau limestone of iiissouri. 

hWterial: Figured specimen: U.S.A.A. 113339 from U.S.G.S. loc. 11361. 

Genus EUMPHALUS Sowerby, 1814 

Euumphalus sp. 

Descri tiara : Shell largo, discoidal, at least three whorls, in addi-
tion to ody whorl; whorls in contact; shoulder well-marked, angular. 
Diameter of desel'ibcci specimen about 35 mm., vidth of body whorl about
10 ma. 

Discussion:A single mold is present among Alaskan collections so far 
examined. Because aperture' and ornamentation details are not pre-
served, it weuld be unwise to attempt specific identification. 

Distribution: Northern Alaska: U.S.G.S. loco 11853, Utukok forma-
tion. 

licterial: Described specimen from above locality, j.S.N.U. 118340. 
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Genus PLATYCIMS Conrad, 1840 

Pla%feeras nasutum Miller 

Plate 18, figure d 

1891 Platyceras nasutum Miller, Adv. Sheets 17th Kept. Indiana Geol. 
Survey, pp.-874-3, pl. 14, figs. 1713. 

193t3 Pla cores nasutum Miller. Branson, Lisscuri Univ. Studies, 
$ n073757109, pl. lb, lige. 15-18. 

Description: Shell smell, eubconical, highly arched with ridge extend-
ing from apex to base on convex side; apex ineurved, slender; aperture 
subovate. Figured specimen 9.5 can. high, aperture with die meters oaf 
9,0 mm. antoropoeteriorly and d.0 um. laterally. Two other specimens 
about 14.0 mm. and 11.0 mm. high, respetively; aperture of largest
1d.0 mm. by 16.0 mm., longer direction anterior-posteriorly. Fine 
growth linos perelleling aperture are only ornamentation. 

Discussion: This platiycerid is fairly comb= in the Wag formation 
and conspecific with P. naautum Miller. It uncoils rapidly 
after first whorl or so and approaches some species of urtho Chia 
wherein the whorls are free and uncoiled in all growths ages. 

Distribution: Northern Alaska: U.S.N.M. loc 3095, Kayak formation; 
trhoutesu limestone and Northview formation of 2isoouri. 

Material: Figured specimen: U.S.N.M. 11d341 from U.S.N.U. loc. 3095. 

Elt:ixasa! sP' 

Descri tion: Shell subconical, horn-shaped; margin fluted, very 
3.rre ar; diati.tor about 3U mm. at bwee; nature of external ormmeanta-
tion or early whorls unknown. 

Discuseien: This platyeerid shell is preserved base up in a rock 
Iiiii17)217oeed mainly of bryoeoan and echinoderm debris. Inside the 
apex of the cunical shell are concentrated several crinoidal plates. 
It seems likely that this specimen was attached to the oral surface 
of a crinoid durini; growth* the fluted margin conforming with the
irregularities of the crinoid. since the early uhorls are not exposed,
it is impossible to determine whether this is Platyeerea sensu ntricto 
crr allaYSL342* 

ms ton: Northern Alaska: U.S.N.j. loc. 3242, 6ayalc formation. 

Llaterial- Described specimen: U.S.N.;.:. 118342. 

c4) 



Glass CrAIHALOOODA 

Gonne MOOREUCIMAS Miller, Dunbar and Condra, 1933 

Uoareocaraa ? sp. 

Plate 16, figures 4, 6 

aescri tion: Conch orthoceraconic, transvorzely subelligtical, 
smoot ; septa ample, convex apicaily; sutures slightly sinuous; 
siphuncle small and near central edge. Dimensions near body chaniber; 
first specimen, diameters ld.3 mm. and 10.4 mm., 4 chambers in 10-12 
mm.; second specimen, ld.2 mm. 4:nd 16.9 mm., 4 chambers in 16 mm. 
Siphuncle 102 mm, in diameter and about 2 mm. from edge of septum in 
second specimen. 

Discussion: Two specimens from the Utukok formation are referred to 
Mooreoceras but insufficient detail prevents the establishing of a 
new species at this time. 

Distribution: Northern Alas a: U.S.G.S. loc. 11d62, Utukok forma-
tion. 

Vigured specimens: U.S.U.U. 116343, U.S.G.S. loc. 111162. 

Phyluin TRILUDITA 

Family MOETIDA 

Genus 2NILLIPSIA i'ortlock, 1d43 

Philliosia s?. 

Plate 10, figure 7 

DemE1211.2E: ()lobelia subcylindrical, tapering toward front margin, 
ranching nearly to frunt border, evenly CULYOX in lateral profile, 
more strongly contex in anterior profile; border upturned; glabellar 
fUrreas not deeply incised; glabellar lobes aubtriangular and cet
apart from rest of glni-:elln; occipital furroa sinuous; occipital ring 
broad; posterior limbs narrow; eyes not present on specimens but bi 
position of facial suture they seem to have been rather small anu lay
justantero-laterally of Clabellar lobe. 1)i:oensioru3 of described 
specimen: length of cranidium, 15.0 ma.; width of cranidium at front
border,, 13.6 t mm.; length of glabella, 11.0 mm6; width of glabella,
d.5 Ma.; length of occipital ring at midline, 3.2 tau; width of pos-
terior 1111b, 4.0 t 

Urnamentation consisting of large pustule on glabelli.,„ .idely 
Spaced, located on high areas. between aabellar furro.s, exfoliation
of specimen making it iwossible to ascertain the overall distribu-
tion Of AlOW1015. 

https://DemE1211.2E


Discussion: Because only a few frag:w.nts of this trilobite have been 
collections, it is not considered advisable to name 

a new spocica s thouel it ie probably new. 

Jistribution: Northern Alaska: U.S.N. . locs. 3139, 3236, 3237, 
kayak formation; U.S.G.S. loc. 12709, Utukok formation. 

Material Figured apecixen: U.S.U.M. 11044 (cranidium), from U.S.N.M. 



APPENDIX 

Locations of the measured sections are indicated on figure 3. 
Sections A, 8, and E from the NoLtak type region are shown on plate 1, 
sections G and H on plate 2. 

In describing the units, the Wentworth scale has been used for 
textural terminology of elastic rocks including carbonates, with cal-
eirudite, calcaralita, and calcisiltite as rock types paralleling con 
glomerate, sandstone, and siltstone. Color names conform with those 
used in the Rock Color Chart distributed by the National Research 
Council (1948). 

3.02 



section A. Type section of the Noatak formation (restricted), located 
on mountain side 4.5 miles N. 15 W. of junction of Nimiuktuk and 
Noatak Rivers (see plate 1). 

Descriptign Thickness (feet)Vail 

NOATAK FORMATION (RESTRICTED) 

1. Covered interval, grassy saddle 160.0 4-

2. Sandstone, fine-grained, medium gray, well-
indurated, micaceous, in thin uniform beds 
about 0.4 feet thick. Lithologic sample 
50 ADu 125 from bed 8-feet above base . . . 10,0 

3. Sandstorm, fine-grained, reddish brawl 
(10R 4/4), highly caleareous„ with cal-
oarenite lenses, fractures along irregular 
subparallel surfaces, neathers moderate 
brown (5 YR 4/4), Sample 50 ADu 124 from 
3 feet above base . e o •..• • •..0 0 0 Ono 

4. Sandstone, fine-grained, medium gray (none 
calcareous), in massive beds 3 to 6 feet 
thick, with few irregular fractures parallel 
to bedding; strong vertical joints striking 
N 9.0509 E 0 00 0•0000O0 004500 0 0 

50 Covered interval, probably shale as bolos. . 0 25.0 

6n Shale, silt to clay size, dark gray, with some 
thin plates of ferruginous uudstone Less than 
0.01 feet thick; partly covered .. OOO 0 r3 -8.5 

covered 

7. Sandstone, fins-,grained, medium gray, non= 
calcareous, with closely spaced planar 
weathering breaks producing thin platy 
bedded appearance, slightly arose bedded; no 
argillaceous material observable; attitude 
of beds N. 200 W., 300SW.; lever 1 foot 

0000 00000 0•000000c, 11,0 

8, Sandstone, fine-grained, light gray, non-
ferrugineus, noncaleareous to slightly cal-
careous, dense, without planar weathering 
breaks 5.0• . 60000000•000•0000 

9, Sandstone, very fine grained, medium grey, 
very slightly calcareous, with planar 
weathering breaks approximately 001 foot 
apart, without cross bedding; ferruginous 
mudstons lenses at base . , , L. 3 0 



 

100 Sandstone, fine-zraLW, mNtoul :aud-
orately calearous, wf:thout plenar 
ing breass fracturiag alon3 irregulzr un-
dulating awc.faces„ locally croea bWel 14.0 

11. Sandstone, fine-grained, medium gray, very 
slightly calcareous, cross-bedded with 
truncation indicating that beds are upright: 
dip of cross beds approximately 10° in 
N. 350 E, direction; Hcattered ferruginous 
mudatone nodules 0 o.. OOO a o c O. 6.0to a 

12 Covered interval . t 0 . 0 .0 6.,00 • 10 • 0 0 0 0 C. I. 

]3, Sandstones very fine grained, medium gray, 
noncalcareco.e; attitu:.e N. 40° W., 15 SW.... 2.4 

14„ Covered - 5.0lnterval OIG On 00.000'1000 0 0 

15. Sandstones, fina-grninedt medium gray, fer-
ruginous, noncaIcareoue; weathering br,3aks 
irregular and subparellel; primary bedding 
massive, with beds up to 3 feet thick;,about 
80 percent of lower 15 feet covered . . 26„0• 0 • 0 

16. Sandstone, very fins grained, medium gray, 
alAghtly calcareous; about 40 percent ce 
beds platy, slightly crose bedded and 001 foot 
thick; about 60 percent of beds thicker, 
about 0.4 foot thick; more dense and 13as 
calcareous thEJ1 lithology. . 10(.5 

17. Sandstones, fins-grained, medium gray, very 
slightly to noncaicarecuc, in beds about 
0.6 foot thick, more dense than typical* . 6.5 

ASa Sandstone as above, platy, slightly cross 
bedded, in beds about 0.4 foot thick. . 1.3 

19, Sandstone, fine-- to medium-grained, medium 
gray, moderately calcareous, rith planar 
weathering breaks 0.2 foot apert; sample 
50 ADu 123 collected 0.5 foot from to of unit. V •g 

* Sandstone referred to as typical throughout descriptions 
is that of units 27 and 86, 
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f 

; '1:r.' • %): 1 lit 1, c • o • •. 

; f ' )".'• _ 

O,5 -; ).c, j:,. .,: , r1.17.7: 3.. 5 1„o 

22 . 
o • c• c • o • 

na3 '5.70 o_.0.1 a f. .•••fr. 2.0 

240 ;7.3111 fo0 
5S1V1 T 3;1.ithf)ri:1:3 a:35%3 at out 

0.2 
13 :;:r•C:::; r., 

b.Pz.aks 0 I — 21.5 

15'.arl 1,2%, f 
1:,..1)oL.t 0,1 foot_, th LC-, 375:20::ri.1 :".r1 

;.:Tcpe. :;{ . 0 

ilHfC'1•);:,, 131"es 

(1,05 vpv:I.f)A 0 45:5 

;17, 
Wiry 1 Zlii itiTzt.t.zd to ri)13,-traine , 

moderato i?ale me-
ish=o:•z'Tcs ,475.own (IC R 5 !j3),, wit1 ckut 15 

Its 2:rains cippw-Tnace 
ritho-at cro3e. bAciflif4 

.;;Let,t'le-5-5..'.ne, to ria•-:.-7; taluB; wei.!.51- ri5rd.ng 
3.:1 ,urr11!7 arg5.1,11,ceous and 

r.bout Cio. roct 
apart; Atitt41.: M., 25° Silo 0 r • 0 5• 5. rll 

^,r) 

typicel*, Alth little or no crosu 
ne,e.iag; yeath.arirq 11-5.vak3 0.1 ;:oot apart c 5 13,0• 

!-zartstor4 rafozred to as typiatil throughout 
de5!tzipttoas f.s nut of units 2? an: !'.56 0 

https://wei.!.51-ri5rd.ng
https://itiTzt.t.zd


 

 

29, :.andstone, ffJ,?-griAned q grm, mtvc 190') 
errugf.nou!i: tt.an with ferrupinc‘if. 
mater',n1 concentea 1.1 plam.s 
streaked appearance to outcrop face, with 
large scale cross bedding; sandstone lend 
about 4.0 toet x 0.8 fort (lithologically 
sfemilar to those doscribed in unit 20); 
alundant ferrvginTis mudstone nodules ebovt 
0,2 foot dianstsr; lower 5 feet wit lrrr 
scale crass bedding; attitude N. 40' W., 0 SW. 1900 

30. Sendstone, typical, without cross padding; 
weith?.:.:!.ng breaks 0.1 0.4 foot a-)art. ,0 7.00 

31. S?.ndstc,ne, typical, in single massive bed, 
containIng a few irregular ferruginous 
mvdstsne nodules; fracture system at angle 
of 60° to beddinc 2000 e 00 0 000 •0 0 00 

32. Sandstone,, typical but extremely ferrngin-
wls; ferruginous nudstone nodules 05 foot 
x 0.2 foot with long diameter paralleling 
bodding 0 0 0 • • 0.• • 0 00 • 00•000 505 

33. Covered interval 0 00000 0 • 0 0 e• 0 • 0 0 1000 

340 Sandstone, typical, in :laggy platy beds 
varying from 0,1 to 0.5 f-jot thick; without 
cross bedding o o • 0 *******• 10.00 0 0 0 0 

350 Sandstone, fine-grained6 medium gray; very 
strong cross bedding on small scale with 
no cohesive breaks, truncation showing 
beds upright; unit more massive In upper 
4 feet 0 0 .............0 0 0 0 0 0 9.0 

36. Covered interval . 0 0 0 0 0 • • • o 0 0 • 0 25.0 

37. Shale and sandstone; shale, clay sive, 
mediun dark gray, micaceous; sandstone, 
typical, comprising about 20 percent of 
leper foot of un.4t o 0 0 0 0 0 • 0 . 0 0 Or., 0 0 2.5 

38, Sandstone, typical, but slightly cross 
bedded, with weathering breaks about 0,2
foot spart....... O •... .• 0 1000 

105 
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39. 9anC.Ao.lo, thin 
lk,(red, in ir.:111%-. plat 
• t::no of t!:aly s Zorrugin-
up nudston3 noules in tr,m6r Coot; IsnLes 
• lend.i.;•;:.on,n, : C‘F.ot 2,foot, fire-grained, 

forvu:r!.nono, cicrlz 
;.:71.1o::-.o:.a e-nzbro::n color (10 YR 

5.3/5)„ tc leases in unItn 20 and 
23 vay.1)1c, .13.1 122 from lo;: z kcot of unA. • 4.0 

40. E.tona, typic:el, upper 0.4 foot highly 
Breaks 0.1 to 

(.7.2. foot vpart ........... 2.90 10 • • • 

41. S:t,-4stone„ typicztl with li.l.isge-onalo CO 
iLQ(linc ...... ...... • . . 1.6 

103,sr.ivc::.7.nAotona, typical, in sin;;lo mz- 0 • 0 

43. a‘ndutcre, typical, stron6ly crops bc:ddsii, 
ferruginous streaks accentuating cross bed-
ding and arii:roni:!ately 0.1 foot apart; true 
beddik: about 0.8 foot thick . 4.5 

44. Cover,,:d interval ....... ... 9.0 

45. 71,nd3tona. typical. :errualLous aal friable, o e . 2.0 

46 Se.n4otons, typical, vary dense, modoratoly 
cross bedeed„ with weathering breaks about 
0.2 foot ucart; ciwn7tz veining roughly per 
pendicular to bed:ling, with veins up to 
0.1 foot thick. • o . a • • e . • • • e .. • 9.5 

47. Covered interval 5.0 

4S0 Sandstcno, typioals with strong irregular 
crocs b.:13111%z, having pitted weathered surfacec. • 3.5 

490 S:nale„ c147 size, medium gray, micaceous 1.0 

50. Sandstone, typical, without cross bedding, 
with weathering breaks about 0.1 foot appx:b 
very dense 4.0 

51. Sandstone, core ferruginous than typical, 
strongly cross b3dded; truncation indicating 
bsdo upright 12.5 

52. SL lo, Clay size, !navy gray, fissile, 
micaceous; upper half of unit covered; sample 
ADu 121 UF from entire unit. . 305 



 

  

f;30 ant about 4::) :errent of 
th- typs, 
farrugincne, nude-tons granulsr anj pebbles 
&lined parp.11el to crosa &clang; vary thin 
shAs coarrieing about 10 percent 
of th4 c1:110 

Eandstene, Inefliu gray, with. 
oi•% croes att,itude 27. 30° W., 30°SW 

nal S.;itine i2iF, farrug:Incus„ cross-
bi.Med, in ix-!- rLiG 0.C3 to 0.1 foot .• • 0 

;f.p covered interval. * **** OO OO O 0 0 • 0 • 

S-.Pdstonn, as gbove, cross-bsk-Yed o • 5.0 

fkno-grained, mediun gmy, having 
e-flry 10 ';'.40 15 feet zones of approlff,mately 

foot of highly ferruginous sandstone 
gding Into argillaceone sandstone and 
rsually deeply weathered; unit of ceneral 
Ira-siv3 app;aratiCe • 43.0 

59. Sandstones pith pinnar bedding 1000. • 0 0 

60. SE.ndstone and shale; sandstone as above; 
shale about 30 percent of thickness. . •. • 2.0 

61. Covered interval, lithology probably as 
in unit 62 15'00 

62, Sandbtones shaly„ with lo7 ferruginous con-
tent, having about 30 percent argillaceous 
mc.teilal; weathering breaks about 001 to 
0.2 foot apart; forming receding slope . . . 11.5 

amdstone, very fine grained, nedim gray, 
containing a few anal? ferruginous ..:21dotone 
pebbles, in massive 2.foot beds e . . o . • . • 705 

4.1o,a, Covered interval • • 0 0 50.0 ?, 

64.) Sandstone, typical, strongly cross added, 
with weathering breaks about 0.1 foot apart; 
ferruginous cr4 argil/aceous interbads and 
lenses up to 1.5 feet x 0.2 foot x 1.0-foot 
dimensions (longer diameters paralleling 
bedding planes); plant fragments in lorer 3 feet. 0 10.0 
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65. .:.; 1:: • ..7/. •:• (.1;7. 

• '141 -
7.1:stt 
•, • •- •- • •• 11. • 
c t . b, 

cla-; 
:..;c:::..a.Aks; ferruginous riu4;stone 

2oot thick occur every 1 to 
•, 7,05 

iv., ;:it lubaUlatory 
mud. 

7:::.:11e1 to helJdin3. o . 0 7.5e 

r,t.:.ongly cross hodded 
v:ith ;.po. top cna botter.1 . D • 0 • 0 7.5 

-7n3stone, typical; ';..,.thoring brefe every 
foot; to 0.3 frot with dark.i r car-. 

4o7zcao-.7,t corzA•021-.cd plant f:,:cob4,i 0 . 0 • 0 • * 

tjpical, prceinently.rile 
carked„ in ba6.a G.5 foot thic!c, uit:.1 vary 
zrgillcsnoll lineati3n of crests . 

V ° Fof ripples V. 35  ., plunginT, 1.° :10; wave 
1C-r '.1 of ri-;,:qs no?foot, 0.01 foot . flO 

70. :;c1nstcxle„ typiml„ slightly erosn bedded, 
In 'cede 0.1 to 0.2 )7oot thick; attitude 
:T. 30° 17.,. 30° 700 

71.0. :anastona and ci.als; sandstone typical, 
nin-heddaJ; Ehr_dc a3 argllhaeous lo mime 
aoar to but grading dc:: ward into shale 
unit belo:T; contact between units 71 and 72 
a gradational oae; sample 50 ADu _2 • 0 0 0 3001 0. . 0 

72, nale, medium grayt clay size, with abvn-
Can% ferrui;inous Lestona pebbles alined pare' 
allel to bsddingi mall lenticular pockets 
of fine-TrLined sarestone up to 0.1 foot 
dim:later; cloy and san,istons bodies producing 
wavy be urfoxes .0 . . 0 OOOOOOOO 0 0.7 

730 Candstone, typical, with cross beds truncated 
showing beds uprk,;ht; cross bedding dips north 
east; a for ferruginous ,astone pebbles; 
sharp contact at upper cu.-'face with unit 72 . . . 4.3 

71,0 SanIstcns, slightly core ferruginous than 
typical, in uniform be,:s appro:dmately 
C.2 foot Ciick 500 



10 

• 

7Ln 
lyyrka 0.5 -.7oot 

76. r i*,, C, ir 1. to 2.2,:et 
cout•:11 iog alon„-; 

1.1.1k:1 imo',neing ;: less :: -,ssive eli`T in placos . 

I I 
nr7 fine-g,:r.inad, dark red broun eve: 

ferTw;inott5 et base, gradins upvard 
into msdium ciay olightlr ferruginous strata, 
4th 3ranole3 and snall pebbles of ferrugin 

mizlf:tore in top 0.3 fcot 

'I • :..x.d.stoe, vary fine grained, less ferrugin-
and lose argillaceous thnn 

';;!:.r to light: L:ny, in single 
b..d, vary resistant to concuision by 

;)1(7:7, rovistance in7erso1y propor-
tIonL1 to argillecoour and fer3:'u3.inoun con-
t.:7-1; a;.,.npla 50 A3u 119 from top 

Sandotono, ty2f.r,a1„ vith pmksts up to 1 
foot dimeter.of err fine orained, vory 
fs:7r-ulnanF weatherina moirate 
pale roid-e7o7n (1U R 5/5); ancpla 50 1)u 
118 from lenelss; crosa . beddcd, with beds 
intersa at Gri:;:les up to 309 rdthout good 
criteria 

Covered 

81. Sandstone, fins-grained, rmdium gray, slight-
ly cross bcc.ded; clear sF.eed argillaceous 
laminae ohrsraoter, laminae 
c.paced from 0.01 to 0.2 foot apart 

c/ay size, rsdium dark gray, hizhly 
Lrgi1lacsv.7J, in flexible plates, L.,.ving 
:'.astrous sl-.aen; lenticul4r pebbles of fer-
ruginrxs mw1Ftene very comon; samples 
50 4T' 11/.., 50 r..1>1 117 'F .,'Ititude N. 70°W., 
25° S.; this may be a fault zone 

Sandstone, typics.1, in massive cliff, 
slight1y cross beded; attitude N. 450 W., 

'40° S • • • • • 

`40 Sandstone, typical* Containin3 ferruginous 
nzdstone nodules up to 0.3 x 0.4 foct and 
stringers 2 to 3 feet long and 0.2 foot 
thic%; earn 1a 50 au 115 

10.0 

5.0 

3.0 

5.0 

2.5 

7.0 

1.2 

11.0 

0.5 

110 

https://Lrgi1lacsv.7J
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,4 . 

, % - 71, - • • • 
.7 7:1711): c.ccaLtuz,-:.:1 

. 2rar! 1.0.;:nr 2 
5, arm; ;;;Aerme. 

nroll:;hout 
in 1.11%t o2 units ?Z anfa. 

.74,7 of Ut17.1:or. 2(x),Iatior., ::::'..crAng upper and 
approxinate3,7 505 mi10 

N.' 1:5° J.oxet5.on of and fc.ipta 
(see 1). 

ifc:ot),
wroaapaa 1—• 

LITUKOX 

1, Card interval, ponsible fault, miaztnc 
intorval bolow ITaels7alth Member contact 
satimated at 40 to 50 feet baned on regional 
rolationsipo (sec eormlation chart, pLAte 3). . 25.0 • 

2. , Limc,ztone„ fin.;-glair ad calearenitai dark 
gray, veathering yellamish-o7cange, 'iith about 
30 to 40 percent coarse erinoidal debris; 
s=ple 50 A4 92 • . 30.0' 

3. Sane tone, fine-grai;led„ medium gray, 
quartzose, weatherino dark yelicefish.orange, 
with limonite grains thin-bedded, platy; 
r.uch of interval talus-coverd • . • n 6300 

• S • 1600Shale, cicv 31.79 ;;ICILUM dark gray, f/nsila • • • 

5. Limestone, fine-grained calcarenitc, medium 
gray, weathering vory dusky red (10 R 2/2). 0 • 1.0 

6. Limastone, fine-grained ealearenite, medium 
dal.% gray, w.tatherinf; light brown (5 YR 5/6) 
to dark yellowish-orane (10 TR 6/6), in 
th!.n,platy bee's, sample 50 I.Tws 91 3.0 

https://J.oxet5.on


 

300 

) 

• 

e e I 

ry 

Onrk 
12..07.unioz.s; i-k:rplo 50 ALs .0 0 0 0 0 0 • 0 

10. and Iii:,- tono; 0,,,..n!.!tonJ an in 
unit 9 in be:ls 0.1 to 0.9 foot thick; 
1i12nAone, F.c.idilun-zrained calcarenite„ 
nedivm gray, in bads about 1 foot thick • • • 

11. G:tut-tatone„ iins-grained to nealum-grained„ 
siliceoun, slightly ecleareous becoming 
more calcareous nor top, reathering 

R AM to dark reddish-
brci:n1 (10 R 3/4), tith crinoidal elbrts 
are fossil SWISS seattersd throughout, in 
this. beds about 0.05 foot thick; sample 
U3C: 12705 from 30 feet above base; eti-
t4.e Fo 200 F., 300 3 

12. Shale and e:-?ndctone; shale, medium dark 
gray, clw size, fissile, with ferrugin-
ous coneradens about 0.2 foot in diameter; 
can stone, thin-bedded, very ferruginous, 
as in unit 11; shals comprising abant 80 
percent of, !leavings and rubble in this in-
terval 1%bich is alDort entirely talus covered' 

Total thiemoss 

P:OATA ForATio::; 

13. Landstome, fins.grained, madium gray, for, 
1-17.inoust in single massive bed . . . . . • 

140 Covered intrval 

15. CaaJstor', fire.,,,rained, grayish-red-t(10 R 4/211 dense, ferruginous, containing 
about 10 percent grannies and pebbles of 
medium gray cky shale; ang sandstone, 
medium-g;mined, bra.7nich-gray, nonZer-
furginouz, with Intel-be:Med radim gray clay. 
size and silt size shale . • • . 

15.0 

417C, U 

625.0 

6.0 

5.0 

10.0 1. 
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;.:;.-oen:.!..uh-. 
-b ; inte:•:',:ccle of 

- abc•ut '10 per. 
CEsi ei' g:10 

3. Chalf3;, ci;e1 irk anti to 
120 

Sarfli;tons;fira- to .7,efam..-q.7.T.insd, light 
gray rpadil-.-;!--, •,-rith some 
dark-T:ay ar'.1t 1/3 165 A 

5. Et: 1e r.nd si1t2tona; slut/06 elr,y to silt 
si23, Ocria orcy to bl-,e;; ciltstona; 
L.ray Leat77.r.;:cing :rello,-,-inh-rsas about 20 por-
coat of ......... • • 0 600 

£, L-..5 in unit 5, 
- ro110rlio".-4,-sr37. color o . • .0 ... . . • • . • 280 

113 
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7. .1 c1.,„•-
h • • Ir." 7.0 

1) 1- - . f, •o:..cc;rt*(1:: 0 

::ray p 
3.0Pad 

concreticns 
to 0.35 foot 
-.%ou'6 ;shale • o 0 700 i 

. Ctaring, 
j 

r 112:4SiD:; about. 
zo:',o of 7.'.onit1c 

c' 1.—dt . • • 0 • • 0 0 0 740 

100 a o • 0 0 0 • 0 • 9 0 • 0 200 

110 ?hy7e):::.- zrc.y to -alack, 
clay ta Aso, thi:Ir:x!,1u1; cf 
intol.ial in co7er . ..... 0 0 . ..... 1,4q 

• 
Total thickncss ....... 0 0 • 5,265 

ari:214.On D. C::.: site soction of the Utu!:0!: i'ornation„ exposed 
n ainticUne about 2 Liles north or camp 2 (17 miles north 

of junctica of 111:-drIztuk and Noatl: nivers)0 

Unit ;fitEo+l Thickneall (rect 

usz711ROLLIO:; 

1.. Li%artana, 7ory fine irained calcarcnitc, 
dark brcznish-r.,nw, rat.i ab::,ut porcent 
light-zray coarse crinoidal d;•b waather-
inl licht gray or bluish-grz,,y; collection 
USCS 12716 fro:7: this unit; EC;titude A. .55c 
E., 20° N 

2. Co-:on-A intLrvalo rubble of lirtona as 
in tott 1. • 29.0 

Thicknees 39.0 0. 

https://ari:214.On


 

 

UTITICOX FORMAT` ION 

1. LiMostene, fina-grained calcaranite, medium gray, 
having 1LnInatind appearance, mothering to thin 
plates, contc.infolg r.uch limonite; ivmple 50 ADu 15 
from upper 10 feet; DOGS 12709 from 20 to 24 feet. 
below LisWrne Contact; about 75 percent of unit 
talus-covered 

2. Limestone, interIxdfied 75 percent finer-grained 
ant 25 percent coarser-grained calcarenite; finer 
beds composed or medium- to coarse. grained 
hioclastic calcaronite, medium light grey, con-
taining about 25 percent very coarse crinoid debris 
in lenticular masses which appear to fill depressions 
in beds of finer'lithologY.'. 

3. Licestcue, as above, with coarse phase about 40 per-
cent of thickness; partly talus covered 

4. Limestone, es above, with coarse phase about 50 
percent; sample 53 ADu 24 from 5 feet above base 
of unit 

5.: Limestone, fine7a-rained calcaronite, medium gray,. 
with very little interbedded corser material, in 
beds 1 to 3 feet thick; sample 50 ADn 26 from 6 
feet above base of unit . 

6. Limestone, interbedded fine-groinad calcarenito 
and coarse bioclastic calcarenite as in unit 7, 
in beds 0.6 to 0.9 foot. thic? 

7. limestone, interbedded fine-grained calcarenite 
and coar:lo.bioclastic calcarenite; fine-grained 
calcar3nito, medium gray, weathering light brown 
(5 YR 5/6), comprising about 30 percent of thic:r.-
ness; secrse bioclastic calcarenite, medium gray, 
weathering light gray (N 6), containing about 25 
percent coarse crinoidal debris; undulating beds 
weathering to produce . banded outcrop facies 

8. Limestone, as in unit 7, with about 50 percent 
coarse bioclastic calcaranite; sample 50 ADu 25 
from bad 7 feet above base of unit 

9, • Covered interval; rubble of the fine-graired 
calcaraaite 

/0 0 

12.0 

24.0 

16.0 

19.5 

6.0 

9.5 

130.0 

115 



 

 

 
 

  

 

 

 

3. SH,:1‘2,6tonc.:, file-grainseZ, 711adiwa-. vis.Atring 
inr)dera".`m 'recl.liah-orilngc (10 R 6/6), pt;-i:7, 
linonitics nonealc.(:,:ceoues made!1.;'. 1Y .argillaceouss 
ctintainl.rg tvld inthr121.: c.f.' -%tcr.ceoan 

;1.13r;crin:Itcti 50 LLa 109 . . 25.0 

4. ay, limonitics 
c.t.lcaeotas, in bads about 0.3 foot 

tYck • "0 0 

5. Sand::tcla, finantrain36, ,clacliura 
molaratly calrl! recur:. T:ith ergirl.aceous and 
a f1r7.v. facture p 4 :;::040 

6. 1,11,:it,ona 6 Vrry Jana ;;:i.V. I nod calov, re n it° 
bluish•-•;:;:4- (5 H5/1), ir. blocIq beds abort 0.2 
tp 0.3 f.:.ot thicIc; sanple 50 Aida 10C • n n • 0 3.000• • • 0 

7, S7: Mir ttor.30 fins...graincd, r..edium wenthoring 
Lon (5 /It 5/6) or 7.'9(7(11.3h-on-in.:a (10 R 6/6), 

t,r E.,rzi1/4.cecusi , 1i .:onitin; about 50 1,3er.. 
cent • ccv arc( . 

8. SAnktitcn3, ir, r:nit 7 forn3.nz )1D.r.nigip c1if.!:s 
very Urrionitic 20,G 

9. " S6vietone, Ets In unit 7; about, 80 percent covered. • . . 40.0 

10. Sandstor.e, as' in unit 7, in thin platy bads, with 
OZ:3 coutpin.tr,rj: :spheroidal graunle-sia 

ferruzincue rau.istono or.77p1.6 50 ALa 107 • • • 10.00 0 

it. rovo:oarl interval, .y . 4 ***** AP • • • 10000 t11 41 4 

T hie knej 8 • 355.0 4. 

1CATAX F0R7ZATIO.1 

12. Callisto:es finee,grairrds nedi-aa 15.3%t E,roy to 
light W.thout ferruzincus content, pith 

1.;:zlines about 0.5 foot ap.--xt; 
truss base's 1, ;zr...uncation allowing bodc! tc 1}-3 upright 16.0 

13. Covered tat orml 70.0 t 

,aridsto:iss msdium Eng, sy 
Carlini:lots) nonealwreou3, a11„-;11t1y. arose beC,:ed, 
ia beds 0.1 foot thiet 

Thicknans 126.0 q 

SF,yrION INCOMPIETS 

3.1.6 

https://forn3.nz
https://ctintainl.rg


10. Lir:I:Awe., ::AY:a-z7ainc(1 calcaknito, '.1. '•t gray, 
fe1'rr:;inou3, aacc1-.aroidul te117, 1 in beds 
0.5 tc., 1.0 feet thick; sample 50 ,D11 64 from 6 
feet belo7 top 19.0 

ii. Covered intorval; ii!!testone r1.-4.Sble ae in unit 10 . 

rlea:%un.;srainsd ealcarenite, medium 
dark grey, rith abot.t 10 percent corl'ser bioclactic 
debris, in platy beds 062 to 0.4 
weathering moierate yei1e7 brown to licht brown 
(10 IR 5/4 to 5 YR 5/6); sample 50 ZNI 33 from 10 
feat below top, of unit 28.0 

13. Covered inorval; lit:erten° rub:Ile as in unit 12 . . 5.0 

14. Sanistone, fins..grr,ired„ light gmy to medium cray, 
quartsoss, in bzds /. to 8 feet thick, having cal-
cc.reous az-:tY.!...x in u; ors: part, wothering moderate 
yellow bra (10 YR 5/4); sEimple 50 ADu 62 from 8 
feet above base . . . . . 38.0 

15. Brcecia, fine. quartzese sandstone :.at:;Ax, pith 
s:'all anulrr blocks of sandetono; loaal develop-
mnt 1„C 

16. Shale, radium gmy, silt 334.6, argillaceous c.nd 
calcara._;un, micaccoua in placer, with rell-devoloped 
"pencil structure"; maple's USGS 12713 and 50 ADu 
61:.2 20.0 

17. 0ov,:.red sh..110 heavings 
.r.••••••••••• 

Thicknels 397.0 ?r 

SECTION INCDVIErt 

Ea2L102 E. Utv%ok forration about 5.5 miles N. 30° 1Y. of junction 
of riniu'.:tu!: and Nonte: Rivers (see plate 1). 

gati DeacrlAion ThisknesA (feet) 

UTUKOK F0aTION 

1. Shale, dark gray to black, c1,7,y rise, fissile . . 70.0 

2. 'Sandstone and.limertone interbeded; sandstone, 
fine.graine:;., edium gry argillaceous, 
pl-A-,r; limestone, course bioclastic calcarenito, 
madium tray, ?feathering 11L.:ht brovn (5 YR 5/6), 

about 30 percent crinuidal debris;. samples 
50.;Is 110 and USGS 12705 from this unit 10.0 

11.7 



 

section Utukol: :or: sertion, lisadf,ater3 
River (about 68° 33' Ai. Lat., 161° 10' Losg.).. Measurel by
Edward G. Sable in 19500 

urtIA atARTIT.M.rn Thickneu (feet) 

LISIIIIME LILT:7:0:24 

1. Limestone and c%ert; lireetone, fine- to m:Idi4m-
graineci calcarenite, medium dar:: gray to dark gray, 
wrathering'rpedium light gray to grayish...orange, 
having abundant crinoidal and other bloelastis 
debris; chert, dark gray to black, in irregular-
shaped nodules; attitude N. 55°•E„, 470 S.; maples 
50 ASa 238 and USGS 11869 .120A 

Thickness 20.0 

IntEGIC FCc:!,;'..T ION, 

2. Limestones very fine grained calcaraaites dark gray, 
weathering .redium grey to yellow-bron; talus covered 
for most part 

Jo Li7estone and sandstone; limestone, very fine to fine-
grAned calcarenite, medium grnyt weathering light 
gray to moderate yellmish-brem, in thin platy to 
Inminnted beds with sandy texture; sandstone, fine-
grained, medium light gray to der% bray, orthoqunrtz-
itic, in blocky to massive bade to 0.7 foot thick; 
approximately 50 percent of each lithology; sample 
USGS 11868 ,. . 0 . 0 . . . 0 0 390.0 tOOOOOOOOO 

4. Sandstone and limestone, as in unit 3; linastone 
comprising &bout 30 percent of thickness; sandstone 
quite calcareous and cross bedded on small scale; 
mainly talus-coverod; sample 50 ASa 234. . . . . . 540.0 

5. Sandstone and lit, :.stone, as in unit 3; limestone 
cer.prising about 40 percent of thicknesu; attitule 
N, 60° Epp 350 S• . . • o OOOOOO o OOOOOO 150.0 

6. Lim stone, as above, with a fer beda of limestone, 
fine-grained, medium gray; a for thin orthoquartzitie 
sandstone beds; samples USGS 11862 and USGS 11867 
from near bass of unit cy. . • e • . 60.0 

70 Limestone and sandstone, as in unit 3; limestone 
.about 60 percent of thickness, in blocky beds up 
to 2 feet in thickness , . . . • . . . . . . . . . , 30.0 

https://atARTIT.M.rn


 

8. Covered; plats, limstona talus 10.0 

9. Limestone, ES in unit 3, weathering dark 
ys.lo.7.1611.bro.-,:ii. to rad brolm, with sac' 
er:-.7-wIttrt2itiu sandstone in upper part; 

UEG3 111;51 from lvzar 10 feet. 
can22.0 unas 11359 fron unita 6 thrupgb 9 • 40.0 

10. Li.notone, 11:,41.un dark grve but othor. 
aimilnr to unit 3; rninly talus 

emertd, 50 Asst 251 . . 

11., Weston:, as in unit 31 in platy 0.3 
foot bcdz, laminatod to slicAtly order 
be-1-1C, °Ur:1AV bioalantie. . . . . 

12. Eanistone crd limestone, as in unit 3, 
win limotome inc a'; tonurd top; 
attitude N. 650 E,, ))..j 3 o o **** 

13. Ccvn?ed by talus . . o . • • 0 0 • •• 

14. Scalltone and limestone, as in tit 3, 
ritVI ortilocimrt3itte bode up to 3 feet 
Wok; timoskos boen nbcut 0.4 foot 
thick; GanAe 3213 S r fro untba 
11, 12,0 

15. Sandstone NIA Xkle.vtc,ne, as in unit 3, 

. A • 25.0 

• 85.0 

50.0• 

• • 63D0 

• 20.0 

with sanantone abut 60 percent; mainly 
toluo-covoml range MO 12793 7:87,0 t 

16, S4n4stone and limstone, as in unit 3; 
attitude N. co F., 320 S 40.0 

13. Co :.red intor7a1, talus as inulit 16. . • • 20.0 

S= 1,4, cloy size, dark viz', calwramo, 
ferrusiacmo, as porticos 0.02 foot 
thick; intorttdded ltuzstone enA 
stone, claaroouns with am trails end 
fUeoidal markings . • • 00000 •00 30.0 

19. Covered intermA, 0 20,0 

20. Sandstone and limestone, as in. unit 
3; lip stons about 20 percert; scndstone 
e1i3htly to moderatoZy ca1ccaeous„ in 
bode up to 10 feet thick 100.0 t 
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21. Sandstone and limactones as in unit 3, 
anssteno 30 percent of tarAnsss and 
shay in R079 plaoal; ca-pima 50 AC9 
223 rnd 1135g 25.0 te 

FAUCr =TACT 

Thickness • 1061.0 

ganeya: 
• of Ianut &Aka (a:vroximatsy 680 199 N. Irt00 150°53' 

W., Long.)• r.:73=u.l'ad qty Arthur Li. Eccaher and J. ri,:c7.21 
Detre, Sr. in 1'49 

Sc +^a - fwfmtien, ivps coAlons ride southeast 

.491 71311'..Yosa (ace)`)Pnrc4:121 

(T4K Ft RLATZON 

1. Fandatone, fire-arained, quarUesso 
rtddiah.brorn, in t'ii r7.!;1' bedr; . 0 . 11,0 

20' '20.= rowcncn, sandt%tomesag la vit-4 I . 

Thickness. 56.0 + 

MUM FORMATION, STUVER mEmzza 

3. SandStonst flre.grainedb msdium dark 
gry, quart:oos, orthcquartzitics in 
bets 0.5 foot thioNt TAth thin sink, 
Into:AG:3s 3.0 

4. Sandcte s fien grained, medium 
blulu%-blask, ahnly, from feather edzo 
to 005 foot thin% 0,5• 

5. Con3lonnratop lisht grcj„ with 1f.u%Es 
1ab01,;s and ool2laon of 41Lot4 

:V v!IM eIszt La orthoTzrt., 
c.a.rzap cmrkloze saveztons ratan 1.25 

6, v,wy fins grainede lizht 
gwly to illpiP ,araye tn bc:.o 0.5 to 

2oct  t%Aeht scattzred chart. 
cr_n/la La ka2z1 0.3 foot • 0 • o • . • 0 0 

70 0-micmeratee LIL:ht 7470 TrWi 
okert pabblzo in COC.203 matr3z, in 
platy beds from 0,25 to 0.5 fout - th/r , • • 4.Q 

120 
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111:t to Ji.:11Y: . 
pali.)1 aril cotbloa 
grayt‘black chart in matrk: GZ coarco 
quarts sand; osly ntrina.nrs nitr bcoa, 
containing plant frlgranto 4.0 

9, Shal, clay Giza, IkIht =au= 74y1, 
with nin Zensou of contslonotato 105 

10. Sandstones.fina,orairmd, dark gray,
orthoquartzitic 0.5 

110 Candstons, 11;137 to madAum.vrained, 
dark grn-je ssck, 0.5 

L2. Ean'l:Acna l, to msdium-gainad, 
des:: Gr;ve qraronci, farrU3inoup p T:ith 
acaZtn:c.d c7all 1:enlor; .elita end 
41cch c'eavt . e .......... o . . • 5.0 

130 Conglozcrate v crayp -.1ith about 20 
perceRt Cobh Ran al!0, pobb/35 of 
Cry'' ard blackchart and .wiAte 
sita r, in orthostnrtsitic =rat. quzrts 
Band matrix; cobb7Le intera21 
rary beddinz an.1 GSCi% 9.0 

140 Cowerod intorval 57.0 

13. OW4atoceo madiumreArradt meium gr..47B 
ovt%clunrtsitic- 300 

16. Sandatonso flric-vairtd, dark crLye 
bituzino=4.f6w btviLizara coarna 
Gard and corkav,:erer-ita;. pltants from 
entire unit 7.0 

17. Sandstonst fina,,g7ared, a-3(11th (dray, 
orthoTkrtzitict l':aolinitic 0)0 in 
b1oe7 bz.f4c 0 0e 

18. Conzioc4aatl!s white to light ray, 
mediun to Large pebbles of rhitee tray 
and blulk c%art, in irrocylor hAls; 
lamas of Melt z7.•4 cv-xca enrazto73 
up to 0.3 IVA tIA.cft ........ • 0 0 3.0 

n, Sanest:el* fins-z;ralnais vaye.c-
thor:xtrtsitici; thin LIP/Gas of riablas 
conglaTarat :;;r top . n ..... a. • 0 • 2.(? 
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20. Stindste„ lig:It bream-
ieh.grAy, orthoquartzitic, cross added . . . 2.0 

21. Conglozerate, Voite to licit greyly- rith 
pebbles and cob;:pluc orrbitc, roe, 
gray ctart ana cedirontito:!, 
massivt.balled; pebbles SO percent at 
bass decroaninz to 20 percent at top . • 10,0 

22. Sandstone, modiv1-7rainst4 dark eras, 
orthoquartsitic 0.7 

23. Con, /w?A:te, as in unit 21; in addi-
t;..on„ ca '::aiming pebbles of aandstOut 
e mita 7.0 

24. Corsra0, 0.5 

23. cande.via, asUnm-grained„ Cork gray 
to Gresh, irregularly bolded, ortho-
quIrtsitAc 2.3 

26. tanaotcms, fins= to modiu=.-graised, 
Cori gra;70 chaly 1.X 

-
reAlum cra,y, orthoquaroi'lil; 0.5 i:cct 
to :a et pebble ocralomarat3 at topo • . • 0 

27. Sandstone, =dim- to c(t1Ci7E3,,.7ained„. 

149 

289 Conglo:oTat,30 rith lamp blo% and 
white elteLit pebbloo; grails.; Iztaral.117 
into zrn;;;7 nilt • OOOOO .••• .5 

29. Sweetens, Rims- to ec.7.r.;s-creined, 
t+ Liam gray, ortbcqua.7tnts; bawl 
port containing rnits„ Grny„ blzok 
eLart-pebble covalcwate, with per ilss 
from C7440121th t cona4-alf Lich diarater • 

30. Sondotcno, fins-grained„ =dine grey, 
ferru,- 2.1-"invo, orttiociturtzitic .... „ • • • 

31. Gonzlecezvz.tov lii3Lt amyl, rith 'arca 
volireed reWles ct cray and 
blrock etealp • ..... o • „ o p oo 0.5 

:::40.stonie, no in v7: it 30 1,2 

Con:Acnt.t.„ 77M L,=nmisc c gy 
a2C blnet &%ert az1 quartz in 
vou Ana grrce, 7Wilm-crny onn4stone 

qty Y~dN~ 0.50 O o o O.'•• 
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34, Sewlstone, madium gray, 
in blocky beds, klmainit,ic (?), with 
rounded frosted quarts grains 17,0 

35. Sand tore,, coarse-gralyed, light gray-. 
ish purple, with lenses of rhite, gray 
and black chart pebble eonglomerate 2,0 

36. Shale, clay sAse„ medium grny to light 
brownieh-zra,y. kaalinitis (7) `• n3 

Sandstone, fi:zie- to medium-grained, liett 
greyish parpIf.t„ in ants ;:naeivii bed „ . . 3.0 

38. Sandstone, as in unit 35, with lerums 
of white, gray and purple &art pebble-
cobble conglomrato; bauxitio in lor.s,;-
0.7 to 0.8 foot - OOOOO 0 •...,••• 3.0 

39, Shale, clay size, broynish gray to 
greenish gray . ........ o e r • • 8500 

40. Claystone and clAy shalt, dark gray, 
with ma:tante sheen, kaolinAtio (?), 
with arcs brornish.gray shale in upper 
part . 0 0 0 0 ......0 OOOOOOOO 177,0 

41. Co7ered, talus SA M° as unit 42 53.0 

420 Conglomerats„ dark gray, with pebbles 
and sobblea or white end black chart in 
coarse, orthaquiertzitis sanistone oat: x; 
scotterod ferru„113cus oladv.teme nmlules . . . 1305 

/3„ Sandstone, very fire grained, light 
yell green weathering to darlc yeller/31h-
Grange r carbonaceous„ micaceous, argil-

shaly; intorval careered for 
most part 11.0 

44,, Sandstone, fine- to medium-grained, 
light gray to dark gray, orthoquarteitio . 10.0• 

45,, Sandstone, coarse-grained, dark gran,. 
eonemmeratic in plates, poorly sort, 1, 
in blocky 3 to 5 foot beds; raathwrini; 
to white or licit yellorish-trom powder . • 38.0 

46. Cowered interval, lithology thought 
same as unit 47 . . . . . . • 0 .• 0 I 0 0 2500 
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47. Shale and snrdotone; shale clay Bizet) 
light bluieh-gray to brkmninh-gray, 
platy; thin interbeds of fine-rained, 
dark-gray, mie,aceous, platy sandstone . • . • . 10.0 t 

48. Sandstone, rrdium-grained, light gre,y, 
weathering reddish-brown, in beds 0.5 
feet thick at base thinning to 0.1 
foot at top 10.0 

49. Sandstone, as in unit 48 but more massive, 
bedded . o .. OOOO OOOOOO ▪ • • • 5.0 

50. Sandstone, as in unit 41 but strongly 
creep bedded . . . • . . . • . • . 3.0 

Conglonerates with white, green and 
bleak chart pebbles to large cobbles in 
sandatone matrix as in unit 48 . • . .0.5-1,5 

52, Sandstone, as in unit 50, with very 
irregular bedding . OOOOO • .•• . • 3-0 

53. Conglomerate, white to light gray, 
with white, gray, green and black chart 
pebbles scattered in a matrix of curse, 
frosted quartz sandsUao 500 

54. Colored, rubble as in unit 55 o . . .. v 15.0 

55. Shale and sandstone; shale clay size, 
rcddiah to greenish gray, micaoeot.30 

• fissile; thin interbeds of fins- to 
modlum,grained, reddish-gray, qulrt2one 
sandrtime .... .. do . • 0 • • (. 25 0 

56. Shale, clay size, black, micaceous, 
bituninous„ pLnty 37,0 

57, °crewed, rubble a! ;,..:lit 58 ... . • • • 5,0 

58. Sandstone, fins- to mdium-grained, 
medium gray, orthcquarzitic„ weatheririg 
reddish-brown . ...... ... ... . 4,0 

59. Sandstone, medium:grained„ medium gra:, 
orthoquartzitic, with a few fins pabbaes 
scattered throughout . • • • • • , 2,04. 0 0 0 

1218 
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4.1 

60. Sandstone, medium grained, medium gray 
weathering greenish gray, with ferru-
ginous grains weathering reddish-bronl, 
orthoquortzitio, in uniform beds 0.6 
to 1.0 foot think o ....... . . 2 6 0 

61. Conglomerate, medium gray, with gray 
and blac!i: chart pebbles in medium 
quarts aandetone matrix 0,3 

62. Sandstone and ahale; 'hale very fine 
sand size, greenish-gray, hard; inter= 
beds of dark-gray, fin-grained, cello-
quartzitic„ thin-bedded sandstone * , • 1.1 

63. Sandstone, fine- to - medium-4grained, 
dark gray weathering reddish-brown„ 
quartzeee, orthoquartzitio„ with 
scattered black chart grains, cross-
bedded . . . • 7„0 

4, Sandstone, very fine grained, green-
ish-gray„ ehaly ... • . 0 0.2• 

65. Sandstone, medium-grained, medium 
gray, dense, orthoquartaitic • a * 0,5 

66, Sandstone, very fine grained fins-
grained medium gray, crthoquartzitic .. • 0.5 

67. Conglomerate, light gray to medium 
gray, with 40 percent white, gray 
and black pebbles in matrix of fine= 
grained, reddish -brown weathering, 
quartzose and orthoquartzitic sandstone 3.1 

68. Gmered interval ••••••••• .0. e 

Total thickness_________ n em,2•00•..... 00 . •000000• 

EANATUT FLEMATION„ MIDDLE CC:MI/AERATE ME/MR 

69. Conglomerate, light gray weathering 
light brown„ with pebbles to small 
cobbles of white, light trey, dark-gray 
and bleak chert ranging from 20 to 90 per. 
cent; matrix of coaree-grained ligat=zray 
to medium-gray sandstone, in massive beds 
2 to 10 feet thieh 185.0 c, 

Thickness ......... . 185.0 

SECTION INCOMeIETE 

12 

2 



Supplement/la agatiio. Kanayut formation, upper Alapah Creek, 
approximately 68° 14'1 N. Lat., 150° 489 W. Lang. (see 
unlettered section, plate 2). 

gal EtIVIPtion 1A1 (feet)11.110.1 

INTACT WITH STDVF11 AUER 

KANAIDT FORMATION, MIDDLE CONGLOMERATE MEUECR 

1, Talus covered, conglomerate bloeks as 
in unit 69 of section G . OOOO e • . . o 200.0 .11 

2. Conglomerate, light gray to medium 
grAy, with cobbles & gray and bleak 
chart in matrix ofcoarse grained, 
light grays mossive-bedded sandstone 0 • 0 10,0 • 

3, Conglomerate, light gtiy, with cobbles 
of gray chart in coarse-grained, 
medium-gray sandstone; less resistant 
than units above or be/ow . . . . 3.0 

4. Conglomerate, as in unit 2ft exoept 
beds about 1 foot thick 10,0 

Conglomerate, light to medium gray; 15 
to 20 percent fine, medium and coarse 
pebbles of white, light-gray„ grayish. 
black and olive grey chart scattered in 
a very mare* grained sandstorm matrix; 
leyers of small pebbles every 4 to 8 feet 
giving boarded appearance; pebbles nearly 
50 percent in two tout layer, eight 
foot above base of unit; massive beds 
4 to 8 feet thick . . . 4 4 . . * 34.0 

6. Conglomerate, es in unit 5, in massive 
beds; coarse constituents about LD 
percent small cobbles . . ..... 40 0 

7. Conglomerate, as in unit 5, with fins 
to. medium pebbles grading upward to 
50 pareert small eobblee near top; 
cobbles and pebbles of conglomerate 
from beds below unit 16 are present in 
units 7 through 16 • 0 0 • 0 ...... 11„0 

8, Conglomerate, light gray to medium gray, 
with 30 percent pebbles and small cobbles 
of milky white, medium-gray, dark.gray 
mottled light and dark grab yellowish. 
gray and black chaff; rather nonresistant 
unit 0 „ 0 0 0 0 c o.....•• 10.0• e 
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9j a .Co7Dreds con.I.:letso=t2 . • 10.0 

10. Conghnerzte, as in unit no 10 
to 40 percent pebbles conrent-A Jr. 
resiot;:mt tunex; Les; rsAGt.:.nt st.Irtly 
zones intersperz,s1 tk)t-:;esa co:13:st 
orate hands..• 400 • ,,oe• b • C • 0 10.5 

11, Conglomerata„ medium grays with 5 
percent largo oobblee and small pobbnn 
of milky whites medium &es Erzy and 
block chart in ,verse eLndrtons matrix . 7.0 

12. Sandstones mediutr.-gralreds medium 
light gray to light olive gray . e e o e o 0.4 

X', Conglomerate„ as in unit 11 e 0 e . • 

Sandstone0 se in unit 12 . .. . . . • 0 • • e 0.3 

15. Cong/omerates medium Ercys with 25 
plrtent tedium to lane pabbleFi and 
srall conies of whites radium dtric 
gray and black chart in coarse sand, 
stone matrix; single msssiTo bed form-
ing rounded scarp taee C 6 Oc,c•o•oa o 11,0 

16. Con:lomoratss madiun grays pith 15 
portent medium pebbles of gray and 
blank lbert and seam pel:b/es of sant, 
st,we„ litholagy as in its 17 ti 19 . O 4.0 

17, Sandsomes medium to coarse grair,a, 
medium light gmy t t .ight oltva gray, 
in thin, platy beds • • 04,5 

18. SAndstones modit*- to cwrse.grained„ 
light bro,Inish-iray to light olive 
gray,, tuntainirg 10 persent term/trio= 
grains, in single messtre bed . 0 e e . • o 6 L5 

19, Sandstune0 as In unit 18 but in thin hods . 0.6 

20. Conglomerates medium grey to yellowish 
gray„ with 70 percent fins to medium 
petblns of nhitos light olive grays 
msdiTirg gray and grayishAlack chi 
and quartzite, and some petbles 
of silicified as gillits And siltstore; 
matrix oromx.so-grained sandstone; 
slightly cross bedded . X300 

21, Conglomerates as in unit 200 with 
some smell and pedica .rubbles scutterSd 
throughout . e „ , „ , 0 - e o e ....... 6.0 
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22. Conglomerate, as in unit 20 except 
with ateet 50 percent medium and 
coarse pebbles; thin lenticular bad 
of coarse-"grained olive gray to malium-
gray sazdstone about 2 feet above bass 
of unit . OOOOO ..••••• e 4 

23. Covered interval 

24. Conglomerate, lithologically similar 
to unit 20 with a very few cobbles 
scattered throughout . . , 

25. Conglomerate, es in unit 24; smell 
cobbles about 15 percent . . „ ... o 

26, Cooglanserate, medium grey to yellowish-gray, 
with 70 percent medium to coarse 
pebbles of white, lighL olive greqb 
medium gray andemish-bleek chart, 
quartzite, and silicified ergillits in 
matrix of coarse sazdatecet MASSiW ITZ02$ 
2 to 8 feet thick . 0 0 0 • 0 ft • • C. 0 a • 

27. Covered interval . . 0 • . 0 OOOOOOO 0 

28. Conglamerate, with 10 percent fins 
to medium pebbles of light-graTt, :medium-
gray, white, yelloyish,green chart in 
matrix of coarse-grainod, light-grey 
to light yellonish-uay sardstene; 
pebbles increase to about 40 pereent 

0 el 0 

29. Congleverate, with 30 portent mediam 
to coarse pebbles and 1.0 percent small 
cobbles of white, graft, black, light 
yellowleh-green, pale brven and dark 
reddish-brewn evert, gray and green= 
ish gray quartzite in matrix o ooaree 
to very coarse, light-gray to light, 
yellewish.gray sandstone; (this is typical 
conglomerate lightology as it eill be 
referred to in lower beds, variation in 
size of the coarse components and in the 
texture of the matrix beizg indicated a% 
proper places ) 0060•00 0 ••• 

30. Ccmglomeretes„ typinal lees unit 29)0 
with 40 percent medium to coarse pebbles 

14.0 

9.0 

4.0 

3.0 

33,,0 
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31, (72!-,:ita, C:0 
!ina ?sbbloar th!kned , 0 0 22,!: 

32 Sar4r.toneh 
;,11vot 

brown . . el• 0 0 

33• coni;1*-Ibrats, t?dic9.7, ,„..VL 30 y,t.74;.7.1'1, 
radilla t COC7U4 .peW)1,,..s 11 L.::.trix ut 
very coarse a.and to granule aloe 3500 

34, CongloLorater typiaal;with 40 per-
cent L'Arge oobbles „.•••• o • ..•••• 3.0 

350 Conglomerate, typioalr, with 50 per 
cent medium to eotrae pebblit—8 o 0 . ... 900 

36, CereZ1C(33ratT, typical;with 90 per-
cent 7sdiun to coarse pebble,' . • . • • 0 3.0 

37, Conzlccrate, typtcall.with 50 per-
cent amell and /ergo cobbles cr ober% 
and a7preciatte poroentages of vein 
quarts and grcenish,groy quartzite 0!tb:1,13 9,0 

380 Conalomerate;typical., with 80 per 
cent fine to madilam pebbles end A 
few small ciobblest, in bads 1 to. feet 
thick in 15.1r7er 12 feet; upper part =IOW 0 31,6 

39. Conglozornte, with 75 peroent fins 
to mydiva petbUs in an orthoquarteitic 
matrix 

40,. Conglccerate;t7pica1;with 70 per-
cent medium r..eMos and scattenvd 
angular coblAtsakired parallel to beAlIng • 16,0 

41. Conzlomerate 14:pical; with 60 per-
cent small cobbles near baps grading 
upclard through course to fine pebbles; 
slightly croca bedded in /vier 10 feat 19,0 

42, Coinglmarate, with 60 percent pebbles 
grading thrcugh 5=11 cobbles to large 
ones near top; secs dark-green and jet 
black chszt przsent; cobbles oblate 
apharcids witrA lvag axes peraIlaling IndVlaa c 6,0 
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43. .,:ong/emerate„ typical, with 50 to 60 
percent fine to coarse pebbles in 
matrix o' very fine pebbles and 
granules, cross-bedded o . **** 660 IP .0 8,5 

440 Cowered interval 0 0 .. **** ..••.• 30,0 

45o Conglocerate„ typical, with 30 to 40 
percent medium lig coarse pebbles, in 
four massive beds . ...... . . . . 25,0 

46. Conglomerate, typical, with 30 per-
cent fine to medium pebbles; 2-foct 
acne cf 60 percent medium to Gears* 
pebbles at top 0 0 ....... o e . • . o 17.0 

4?. Conglemerate, typical, with 30 per 
cent coarse pebbles, in three maneive beds . 0 11.0 

480 Conglomerate, typical, with 15 per-
cent medium to coarse pebblec„ in 
matrix containing 50 percent ferru-
ginoue grains, weathering 1i ht brown to 
yellowish-gray, in thin beds 0.3 to 
0.4 felt U-iok . „ . . . . . n 0 0 u u 0 3.8 

490 Conglcmerate, typical, with 30 to 54) 
percent fine to coarse pebbles in 
medium to cocain eandstome matrix ow, 
taining 20 percent ferruginous grains 
in tabular massiww beds 6 to 16 feet thick . 6800 

50. Gevered 0 . . . 16,C 

51. Conglcmerate, typical, with 50 to 
75 percent medium to coarse pebbles, 
in three massive beds 000000 •0•00 0 16„0 

52. Covered 0 • 0 • • • • 0 • e . 7.0 

53. Conglomerate, typical, in single massive 
unit 18„06 •0 0 • 0 • • 

54. Conglomerate, typical, with 25 per-
cent five pebbles in friable, thin 
bedded sand S• matrix . O • • O O 7 . • • 1005 

550 - Conglomerate, typical, with 60 per 
cent medium to coarse pebbles, becom-
ing more sandy in upper 9 feet, in 
massive beds 3 to 1J feet thick . 72 0 5 

o56. Covered ieterval 0 . 0 0 0 0 4 . 0 20,0 t 
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57. cheglemerate, with 60 percent medium 
to very coarse pebbles becoming 25 
percent fine to medium pebbles in upper 
part; light grey, medium gray, dark 
gray, olive gray, dark reddish ,brown 
(1G R 3/4), grayish-purple (5 P 4/2), 
and moderate red (5 R 5/4) Chart, 
silicified sa:elstone and limestone an 
coarse components; matrix of ccares-
grained, ligh4 olive gray (5 Y 5/2) 
tAndstcno; massive" regular bode 8 to 
10 feet thick . 0 0.. . . 0 0 0 

Total thiekvess fO• 1,0180 
ft, 

siletin• 

KANATUT FORMATION, LOWER CON0LOVERATE AMMER 

58. Conglomerate, similar in lithology to 
that described in unit 57; matrix con-
taining appreciable percentage at terra=, 
gins grains which result in reddish-
brown weathering color as compared 
to general gray weathering et middle member; 
beds more uniform and thinner than those 
of middle member, tend!,,,ng to be 1 to 4 feet 
thick; member gee rapes producing steep 
cliffs; total thieLreves estimated, with at 
leapt 500 feet ereappine: out just below 

OC • •••0•0•• 0 000.000bed 57 • 0 lagAP 

Total thickness . • • 00•00•0• • •00,• 0 0 • 1,600‘0 

Total thickness of Nanayut fermatton • . • • *** 30478.0 

Sect&en Type ceetion of the Kayak formation, pear Kanayut 
Lake (68° 18' N. Lat<0 150° 570 W„ Long.), measured by 

Arthur L. Boesher and S. Themes Dutro„ J7, in 
1949. (Location of re5142 colleetions shown 
on plate 3) 

Thickne (feet)12.11.151214.0 

DISCONFORLIABLE CONTACT WITH LISBURNE PCSMATION 

KAYAK' FORMATION, RED.LIMESTONE MEMBFR 

1. Limestone, coarse-grained calcarenite, 
dark gray weathering reddish-hrowni, 
with fragments of brachiopods scattered 
throughout; fish teeth and phosphatic 
pebbles along many bedding planes; 
beds ver/ig from 0,8 to 2 feet thick .0 00';s0 .010114.1 

Total thickness u 0 0 0 0 0 o 0 )0000 7 0 0 0 9 • 1301 t 



 

 

 

KAYAK FOR1ATION, UPPEP BLACK SHALE TUIER 

2. Shals, clay size, grayish-blaok„ 
finsile, calcareous, argil/exec:us; 
upper part covered with talus from 
red limestone unit; two bands of lime 
stone nodules in lower foot of unit, 
limestone being fine-grained„ grayish 
black, dense, ferruginous catcarenite 50.0000 

3, Shale, clay size, grkish blank? 
fisaile, with be of limestone no-
dules, as in unit 2, shout 19 feet 
below top of unit 25.1 

40 Shale, as above but containing roary 
limestone nodules, limeetone being a eery 
fine grained, dark grey, dense sideritie (7) 
calcarenite weathering to dark reddish 
brown (10 R 3/4) or very dark red (5 R 2/6) 0 . 2.0 

5. Shale, as above, quite calcareous Q . . . 23.2 

6. Limestone, medium grained, radium 
dark gray, slightly 'kraal:Acmes oal-
carenite0 weathering dusky red (5 R 3/4), 
moderate brown (5 Y 4/4) and moderate red 
brown (10 R 4/6); fossiliferous 4.3 I 

7, Limestone and shale; fins-grained, 
dark gray, nonfossiliferous0 thin- madded 
calearenitS with Interbedded grayish-
blackeWski013008000000006 000 1.5 

8. Shele„ clay size, grayish black, fiscile o . 509 

9. Limestone, fiae,. to medium-grained„ dark 
gray calearenitel with many crinoidal 
fragnente n s 0•00•0•••0 OOOOO 0• 0.8 

10. Shale, as in unit 8 . . . .... . ... . . . 24.2 

11. Limestone, fine-grained„ grayish black, 
ergillamous caloarenite; unfossiliferous . . . 0.9 

12. Shale, an in unit 8 but weathering 
bluish grky,.• . . 20000 .. ... 00 

Tatol thickness , . . • 0 ........ 
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KAYAK FORrAATIONo ARGILLACEGUS LINESTORE 1/E7.WR 

Limestone, finieqrainad, medium dark gray, 
extremely argillapeous, calcar-
snit. with scattered crinoidal debris; 
more shaly in upper 3 feet . 13.6 

14, Limestone, medium to coarse, medium 
dark gray, calcarenite, with coarse 
sand and granule sire crinoidal frag-
ments, quite fossiliferous 4.6 

15. Limestone and shale; fine-grained gray-
ish-black, nodular, argillatesus cal. 
carenite beds varying :tr.= 001 to 3.1 
feet thick and separated by sones of 
dark-gray to bluieh-gray„ splintery, cal-
careous clay shale frol 0.1 to 3.7 feet 
thick; limeetone a canisiltite in plaona; 
amount of shale varying from 15 to 70 
percent fn. any 5-foot interval • ... .. 38,3 

16. Limestone, fine- to medium-grained, 
dark gray, fossiliferous cslearenite, 
weathering Light brown (5 YR 5/6); a 0.1 
foot dad of medium-gray to grayish.:. 
bleak chart ct base of unit 1.5 

17. Limestone and she's; 'Uneaten* as in 
unit 16 in beds 0.2 to 0.4-foot thick 
separated by medium dark gray, calcareens, 
clay shale, in zones CO, to 0.5 foot thick 2? 

18, Limestone, as in unit 160 in beds 0.2 
to 0,4 foe- thick ........ o . • 

19. Limestone and shale; limestone e fine-
grained, dark gray, argillaceous calker-
snits in beds 0.1 to 0.3 foot thick with 
thin Z0468 of medium dark gray, calcareous 
clay shale interspersed 1 ¶ 

Limestone, medium.grained, dark.gray„ 
argillacacus, nenfoesiaterene calcar-
enite„ weathering pale yellewish.orange 
(10 YR 8/6) to light brown (5 YR 5/6); 
base of upper limestone cliff at base of 
unit 20 1,5 

21. Limestone and shale, an in unit 19, 
forming needles slope . . . . • a .... 2eG 
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22. Linnstons, coarse caloArenito to vaanle-
size calcirudite, medium dark gray to 
brownish black, weathering yellowish-. 
gray (5 X 7/2), argillaseous, with many 
crinold plates, columnals and osnicles„ 
in. beds 0.4 to 1.9 feet thick and .4,1x:r-
ated by thin partings of medium gray to 
dark gray, calcareous, soft clAy shalt) from 
0,1 to 0.3 foot thick; forming lower cliff 
in member . 15.0 

23. Cocmred • • • . • _RA t 

Total thilknese 84.3• 0 7 OOOO • OOOOO O OOOOO 0 . 

KAYAK FOR,AATION, LOWER SLACK SHALE MEMBOI 

24, Shale, clay to silt sian„ grayish Wacky 
micaceous, carbonaceous fissile, weather. 
ing moderate yellow-brown (10 YR 5/4); 
soma of calcareous, ferruginous modatone 
concretions about 35 acid 63 feet below 
top of member 484 

•Thickness . . • 128.0 

SECTION INCOMPLETE 

Sun le to • recti,ou. Kayak formation, 1.5 miles ip.st c Kanayut 
Lake approximately 68° 19' N. Lat., 1500 53' W, Long.) Conte 

tinuous above section G„ 

Mgt DescriptioA lijickmu (feet) 

KAYAK FORMATION, Mai BLACK SHALE 'STZEll 

1. Shale, clay site, dark gray, micaceous, 
slightly calcareous, f3ssils; same as 
beds below unit 23 in section above; mush 
of thickress being coasted by talus, from 

A 

higher limestone units OOOOOOOO . . • VOP 

Total thiekreas . • . . • . • . 590,0 

KAYAK ANIMATION, BASAL SAMISTONE MMBEL 

2, Sandstone, fine-grained, reddish broano 
argillaoeous, fucoidal, thick bedded r . Q n 1c2 

30 Sandstone, fine-grained, reddish brown, 
argillaseous, fucoidsa, in hard, platy, 
irregUlar shaly beds „ . . „ . . 12.0 



 

 
 

 

 

 

 
 

• • 

10.0 

4. Sandstone, fine-grained, white to light 
gray, orthoquartsitic, quartsose with 
grains well rounded but not frosted, in 
beds 0.2 to 0.3 foot thick 

5., Shale, clay atter light greenish,gray„ 
soft, fissile . . 0.0 OOOOO n... 1200 

6, Candstonel fine-grained„ dark gray, 
micaceous, carbonaceous, anillaceoues 
&hely 2.0 

7, Sandstone finee-graineds dark gray, 
carbonaceous, micaceous, argillaceouss 
in uniform beds 0.05 to 0.1 foot thick; 
vertical worm (?) borings common . . o 0 1.0 

8. Shale and sandstone; dark gray, MICIAOSOUS 
clay shale and silt shale with thin 
interheds of fine-gTained brown sandstones 
becoming fewer in upor 1.7 feet . . • 3.7 

9. Shale, clay and silt easy dark gray, 
finely micaceous, very soft „ o 0 . 0 • • 3,0 

LO, Sandstone, very tins drained, light 
brownish gray, in Ienticu%ar unit vary-
ing in thickness from feather edge to 
0,2 feet 1,0 

11, Shale, silt-sized, dark gray, kaolinitics 
brittle, fissile • 2,0 

12. Covered, prchcb:y iirate,4 cs in unit 11 . 0 0 13.0• 

11, Sandstone, fins=grained„ reddish b?owni, 
quartzes,* with well rounded, nonfroeted 
grainT, in thIn regular hods . . . • • • 

TalusicoTtr, sandstone as in unit 13 • . . 10.0 

15. Sandstnnas AO in unit 13, forming T44 clirfn 1100 

16„ Tel= cover„ sandstone as in unit 15 , AL9 -

Total thickness ,...••...•. ....... . 0 130.9 I 

Total thickness of Kayak formattom o. 0 • . 0 0 0 0 0 0 5 • • 964,1 

OONTACT WITH STUVER MEMBER (pee usation 0) 
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Section I. Pra-LIsturee strata exposed about 2 miles northoest of 
Cape Thompson (approximate4 68°089 N. Lat., /66° W. Longo) 

kit EIPSTIAL19n Thlekness (feet) 

FAULT CONTACT (?) VITH LISBURNE FORMATION 

1. Shale, clay sizs, gray black, calcar
and carbonaaeous 

eous 
. 25.0 

2, Shale, as in unit 1 but not calcareoue& 
with WWI lenses of medium gray eiltatone 
weathering to mcderate brown or red bmwn 
(5 IR 4/4 or 10 R 4/6) . 225„0 

3. Shale, limestone, sandstone; shale ea in 
unit 1; limestone, medium to coarre bio-
elastic oalcarenitek weathering dark yellow-
ish-orange (10 YR 6/6), with coarse call. 
nidal debris about 25 peroent; sandstone, 
very fine grained, moderate brown (5 YR 4/4), 
ferruginous; sanplas 51 ADu 52T-F,' 51 ADu 53 T-ior 
51 ADu 54T and 51 ADu 55T from this unit . 63,5 

i.>o Shale, silt to clarsize„ dark gray, 
with nodules of red brown weathering fer-
ruginous sandstorm:and ferruginous mudstone 
compriang about .15 percent of thickness; 
sample 51 ADu 9T from interval 300 to 400 feet 
above base of unit , • • 0 9 ******* 0 48660 

5. Sandstone and shale; sandstone, fine 
grained, brownish gray (5 YR 5/1), 
siliceous, quartzitic, noncaltareous; 
shale, silt size, dark gray, micaceous non-
calcareous; alternating laminae of darker 
silt and lighter fine sand; unit contain-
ing lenses of sandstone, olive gray (5 Y 4/1), 
dark reddish (10 R 3/4) weatheeng& 
dense, micaceous, with plant fragments 
and containing pyrite; samples 51 ADu 7T-F 
and 51 ADu 8T-F from 6 feet and 20 feet 
above base respectively . . . . . . ....... 43 0, 

6, Shale and sandstone; shall° as in unit 
5 with coma dark-gray olny,size material 
as well; sandstone in lenses as in unit 
5, lacking uniform bedding; sample 
51 ADu 6T-LIF from thfa unit . . „ 51.5 

7, Sandstone and shale, as in unit 5; samples 
51 ADu 4T-F and 51 ADu 5T-F from 1 foot 
and 10 feet above base, resoectivelyt 
sample 51 ADu 3T frIm midds of unit , „ • 
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A, Shale, as in unit 6; sandstone apparvhtly 
absent; largely covered by beach sands 
end gmvele • ft 

9. Sandstons fine-grairAd, brolnish-gray 
(5 YR 4/1), weathering liaht brown 
(5 YR 516), siliceous, quartsitic, in 
singly massive bbd 6,o 

10, Shale, silt nisei, dark-gray, nonoel-
cAreces, weathering to chips and discon-
tinucus lenses; Largely coverod with 
beach sands sal gravels; temple 51 au 
2T.MF trun unit o . . . . . .......... _AiLS2 

Total thinknose 1,782,0 4, 

SE;TION INCOMPLETE 
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iiitturca. ti;l7,3; otT..:!;z7v:isci 

. 1-3. Pentvr:mitea alaclolraif; 2.„1. 
1:-Polotyps ITZ5M..N.L. loc. 32142, Kvali formaition, 

Kang7ut Valley, Alazkn. U.S.N.bi. 116296. 
2, :1.Two apocimena„ pzratypes;Owning variation in 

;4'.1yx chaps; Also from U.S.N.M. loc. 32!42. 
4.S.N.1Q. 113225;'U.S.N.g. 11U63. 

accitas DAN), n. sp. 
5om-U.S.fl.Y. loc. 3232, rc li=stono =m-

bar or KA1;,'akro7riations Valley, aacka. 
U.S.N.M. 11025. 

:'.11,yeoblastus mr)lo (O wan :.;!A hung d) var. A. . . . . 111 
airaQtrrErac p,,Tciman fro U.S.N.M. loc. 3095. 
Nay-4:k formation, ICanayut 
U.S.N.U. 113298. X 2. 

I • 

Cr 11:oblastun sp. A 42 
lardi:EalGtic spooimn from U.S.N.g. loc. 3239, 

Ybyvk fccmatics„ Kaagyut Vally, AlaaL:a.
X 2. 

. C. asuia I:L!cci: i.forthora) • • k.31 
U.S.N.M. loc. 3095. 

Layak foraatio3, Kenpyut Vell6y„ Llaska. 
U.S.N.U. 118326. Oral viov, X 3. 

Actinocrinites accinctw Dutro, n. cp 15 
IMOTTFECUM.77277roc. 3240, Ksyr.lc formation, 

Valley, Alaska. L'.:'. N.; 11829h. 

Astincerthitcs ? cf. .A. ? stollaris Mitoninck and Lehoz4.17 
ago rid specira frOl7U.g:irm. loc. 3242, Da;, a 

formation, Kameolt Valley, Alaska. U.S.N.g. /13327. 

ilea crinites cf. P. annosua (S. A. Miller)
C arac =rjetle treaZI frcal U. S.N.M. loc. 321x20a 

Kayak formation. Kanayut Valley, Alasisa. 
U.S.N.L. 118323. X 2. 

12. po ora tiff. P. sinulntrixUlrich, 51 
11. ar ol zooariiiM from IT.S.C.S. loc. 12799 from 

Utukok formation, upper Utukok AlasKa. 
U.S.N.R. 113329. 

12. Enlargenrant. of part of zooarium ahoning indivi-
dual noetaia and other details, :laza locality as 
fig. 11. V.O.N.U. 113329. X 2. 

Slott: All figurot nro 2.55 inrztr than 
chsiOess rlt-A 
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1. . 61.141-Lir) n. s; .741 

U. J.N.L. 1OIC. 3214c, 
!Osaka. 

1-1.6256. 

2, 3. RhilYWczana tjoiJuill() Ochlort 
2.---;:‘-;ara-Tri.:42,VIT-57-13rachial valve. Spcci4=1 
front U.S.N.'S. loc. 32h2, Kayak rarnation, Kancrut 
Valloy, naaka. U.S.N.L. 118266. 

14, 3. Schis oric reainctu cf. var. rattmeata Demannt 55 
Lxi -r' pig 8. Intoriors brachial 

vc1717. BoWl cpculnens frog U.S.0.3. loc. 12795, 
Utrkok forLintion, Mika Vualay, Alas:-,a. U.S.N.M. 

U.S.N.M. 118270i 

5-7. SOL' LOWitt resvinate af. 7g11". dornwinuata Demanet . 51. 
51 as r or WarE-1Vdelcs vil*o; 
vulvo. SpecJzrn from loc. 33520 Kayak
foraation, Na31cIW.4 11d267. 

• 
9, 10, 12, 14, 15. liaatna, anr1?:0 (Phillips) Sozrarby . . .. 56 

9. Pedicle vali; lee. 1270), Utakek 
formation, Einiukto.lk Volleys Alcska. 
U.S.N.'S. 118257.. 

10. Latcral vicw or came apociman. 
12. IlreCh:s.al vulva from U.S.G.2. loc. 32142, Kayak 

formation, Kanaytt Valloy, Alocku. U.S.N.M. 
118259. 

14. Pcdiclo valve, e:q)osing oust of psoudoaponOylillm, 
fro U.S.N.M. loc.'3243, Kayak fox,ation, razivut 
Valley, ulacl..a. 118260. 

15. BraoNial intorior„ rctouchud, from U.S.G.S. 
loc. 12709, Ut1.1%ol: fomation, Nimiuktuk Valley, 

U.S.N.A. 118258. 

11, 13. Scho1lwier41Ta radialiformis (remamt) DtAtro . . . 63 
11. hold of paraWIFOLWINF33u.s.o.s. loc. 12709, 

Utukok formatioa, Nlmilt%tuk Vallcy, Alachu. 
U.S.N.U. 11d264. 

13. ilrachicl int.erior„ froa U.S.G.S. loc. 127120 
Utukok fornation„ Nimiu'Auk Valley, Alcaka. 
U.S.N.'S. 118265. 

OA°
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PLATE 11 

Page 

1, 3, 5, 7, U. Schuchortella einpla Dutro, n. cp 61 • 
1. Braehici-4aM; poater view, from U.S.G.S. 

loc. 11361, UtuAo!: to7:24-.tion, upper Utuol: 
Valley, Alaska.- U.S.N.VL I1d262.. 

3. Brachial view, vs= apociman as in fig. 1. 
5. Lateral views, Immo specimen as in fig:. 1, 3. 
7, d. Holotypc, pediele interior, from U.S.G.S. 

loc. 12709, Utukolt forma ion, Nimiul:tak Valley, 
Alaslca. U.S.N.M. 11d261. 7, natural size; 
ds x 2. 

2, h, 6. Schuchertella 2wlivar. coriplanata Dutro, n. var. . 62 
2. Brachial valve, posterior vicar, holotypn, farces 

U.E.G.S. loc. 11d55, Utukok formation, upper 
Utukok Valley, Alcalza. U.S.N.M. 11d2(3. 

4. Brachial views some specimen. 
6. Lateral view, came specimen. 
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PLATE 12 

1-6. f22pullicoata cf. S. cncontrioa (Hall) ralivkin ... . 69 
valval from U.S.N.M. loc. 321!6, Walt 

formatio3„ Kamywt Valley, 'Alaska. U.S,H.M. 
11011. 4, natural size; 1, x 3. 

2, 5. Peaele valves poetorio viswx came epeoiren. 
5, natural ciao; 2, x 3. 

3, 6. Policia valve, lateral vieal aenn specimen. 
6, natural site; 3, x 3. -

7. Labrirvoductua of. L. wortlioni(Hall) 73 
eAcrTUrriZi U.S.G.S. loc. 12793, 

Utukok formation,. upper Utukok Valley, Alaska. 
U.S.Na. 11017. 

d-11. Prodzetella 2y;:idata (Hall) Hall and Clarke . fill 
d, 9. plaraa lalvos from U.S. N.1 loc. 32146; 

Kayak formation, anNiot 
U.S.N.A. 11d310. d, natural aize; 9, magni-
fication: x 3. 

10.Pediclo valve, posterior view, same apecimon, x 3. 
11.Padicle valves lat:,ral vied, came spnei=n, x 3. 

12-17. Sotigorites ceblei Satre, n. sp. . . 71 
12:147naikipe, pediclo valve, pellicle, posterior 

and lateral vieus, from U.S.G.S. loc. 11460, 
Utukok fear'. ation„ upper Utukok Valley, alAaka. 
U.S.N.M. 11d314. 

15. Interior pediclo valvuo poratypo, showing imaaclo 
fields from U.S.G.S. lac. 11d5d, Utukok formation, 
upper Utukok Valley, Alaska. U.S.N.M. 110316. 
Magnification: x 2. 

16, 17. Intowior another padicle valve, paraVpc, 
allowing cardinal proemial U.S.G.S. loc. 12793, 
Utukok fornationl upper Utukok Valley, tlaska. 
U.S.N.U. 11015. 16; natural SiSa; 17, =gni-
fication: x 2. 
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P1,14. 13 

1-6. Duktenia ? Dutra, n. ap 71: 
1,7. 11010,V110, Pellicle valve, lateral viaw, frora 

U.S.N.M. loc. 3239, Kryak forration„ Kanayut
ticaa. U.S.N.U. 11A313. 4, rurtnraa. 

Bien; 1, manlificztion: x 2.
2, 5. Lnterier view, sare.e natural5, 

aizo; 2, nroti.ficatien: x 2. 
3, 6. Poetoriarvielv,.eamo specimen. 6, nattral 

siso; 3, magnification: x 2. 

7-14. Sotizerites ? trunoicoatis Dutro, n. cp 
7, I" HaATFay imadle valv3, lateral view, from 

U.S.N.M. lac. 3239, Kayak formation:. Karayut 
U.S.N.M. 113312. 11, natural 

sizev7, magnification: x 2. 
d, 1N. Anterior viair, anan. npocimen. 1h, natural 

sjaci tip maznification: x 2. 
9,12. Posterior view4.scm specimen. 12, natural 

aiza; 9, rasnificztion: x 2. 
10,13. Meicle view, aczza specimen. 13, natural 

size; 10, mcznificztiul: x 2. 

15, 10. Linoprt4uctus ? cf. h. ? belliplicatun (Dranson) Cutre.14 
boa. 3139, 

Kayak formation, Kangyut Vclley, slazka. U.S.N.M. 
1113319. 16, natural siae; 15, magnification: x 2. 

17, id. Pnstula Z. P. mcxbillians, (iiincheil) Sutton . . . . 72 
Pedicre valve tiom U.b.N.M7—roc. 3237, Layuk for-
wation„ Kangyut Valley, Alaska. U.S.N.M. 1101d. 
17, natural sine; 10, zagnification: x 3. 
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t. Diult.r.TA cf. D. c!;cEat.c.•;c4a - ,, 7 6 .
Incciuprite va-v7a; • • • 
from U.S.1•414,, icc. 3139, rcrui>.ti.0110 
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fr U . . 1. 3.1:',5 it U tukolt fori7.ation, ilppor 
Utu :voIc V&.11, U. S. N. 14. 111.13014. 

12. iirachial z:;;•.t.c.ricr locciity. . U.S.N.?. 
110305. 

13. Sic.3 spactr::3;.1 fige. 10, 11, sItcwing punctrio. 
LLificatiura: x 14.. 

arii&Ettl?;,TitshUi Wirsc11,02.1 92 
..ntsructcd. 

. ;;:2.32; fUrrattion, Nzarlyatt 
11d2c413. 

15. Pediclo f.r.." :111:;.• fro:1 

14. prrk•••11.y rzcci- , fro:a 

1c.4. 3232, 
Alacka. 
Nertirl 1:11ceinil; px2,1t.uloc-o zur-
fcce ccur:: locv.lit.y am fl.. 14. 
U.S.N./Z. 3167'32. TV...,:rificat4.0,11: 
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.! arc 4-7414111--
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PLATE 15 

P11,70 

1-3. Spirifer cf. S. rowleyi Wc1lr2r . 
eedicle valve, pcdicic, lc..taral and poetorior 
views, from U.S.G.S. loc. 11860, Utukok for-
mation, upper Utukok Valley, Alaska. U.S.N.U. 
118302. 

4-7. aliFifer cf. S. grim.-zsi Hall 
4, 5;77 Padicle Valve, lataoal, poetoriar and 

pediele view:, from U.S.G.S. loc. 11861, 
Utukok formation, upper Utukok Valloy, 
Alaska. U.S.N.M. 118301. 

6. Prachial mold, from U.S.G.S. loc. 1109, 
Utukok formation, upper Utukok Va110Y, 
Alaska. U.S.N.U. 118300. 

J, 9. Spyifer cf. S. q_cmg1,_ Valor 
tbalti --,- c1c field, from U.S.G.S. 

lac. 1270?, Utukok formation, Nimiuktuk Valley, 
Alaska. U.S.N.M. 118299. 8, exterior showing 
cast of =solo field; 9, interior, name epecimer, 
magnification: x 2. 
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? 1:3)r -„ is forl)nol Prattim) . • 86 
al- Zs vic.;.3 of =a:: 

rpecioGr. 7:-.. 1.7.793, Utzkok form-
4.on erci:az Ve- 1 Alet.ka. 

1, 5; 9. Brechwtbyric .,Cf. E. i.;!..-Alt4ic-uc;n:.j..o 17cilor- 67 
57i5ei.acic aralia.tal viers, .•31%12, Ekvak fazr...T4on, 
itszfc_nut Vallay„ Alc.11:i2. U. S.11,13. 113279. 

9. Partial. pedicle U.S.11.1.1. loc. 
3234 Kaiyak. 1p Itkillik 
itlatatai. 

6-6. 32L.rifer c.f. S. . . . . 02 
h. 1.17Eatal. FcT;t1ally reconstructed, from 

U.S.N.4.14 1F.c. 3095, foroation, Kanayut 
Valley, Alaska. 111:283. 

d, d. Pne.icle velv9„ lcii,•ral. and pct iclo ;views, 
partially reconstruc'..::71, fray U.S.N.M. loc. 
32146, figia!‘ forr4atioa, 4onayut Valley, AlLr.I.m. 
U.S.N.II. 116267. 

10. :341.irifor 2latinotuc 71,;17tcr 
exterio7;73,r L1 a .3:dantr.70:to.'11) frou. 

U.S.N.11. ice. 321;2, Y.4.;)-i-
329.3%.2. U.S.:7.M. 116292. 

ii. SpirU-cr raiszauriensla Swallow 61 
Pedicle .-_,":717rior, partially recoustzucted, froze 
U.S.N.M. loc. 3137, Kayak for:NI-tic% Kana;Jut 
7alley Alasi:n. U.S. N.1.. 116266. 

. 1.2:. .1."'W.oporn aff. P. acute (Ulrich) sp 
ttovu:so of zoo:wit:Z1%c U.S.14.3. lac. 3095, 
Kam;, !c for,...;#7,tion, Karetvrat Valley, ,1;:..:.11:.a.• 
U.S.N.I.4 111;239. • 

• 13. Torbrnifer cf. T. coopLlrenvis (.`.-31.7allo.-;) aitro . •. . • Ja 
••••,....5•,.....-• ...
i'alicl.e ezarzrior Tio..flJ,E.U.S. lcc. 12709,. Utzillak 
forraation, Nimiu!:tuk Valley, Alazka. U.S.N.E. 
11d290. LiKenj_fication: x 2. 

. 1)4. SplEifer etrietiforr‘le Mack . . . . 85 . 
l'i..f61."7.4:atcri.ii -paiseiall,y reconstructed, fro:a 
U.S.11.K. lac. 3137, Kz;rzlt forrtion„ ltutuvut 
Valley, Lila...siva. U.S.N.m. 11d291. 

. is. Lepidot.•idiaria maciosc. (1Sz3k and 'Worthen) 50 
DiSarticulatcd pIatcc from 
loc. 321:2, fo::c.a.t..tor4,linnsynt Valley, Alaska. 
U.S.N•M. 11d2.3. liz.znificatkon: x 2. 

late: Jill tigaes ere 1.10 titles lager
gLsi a4p lete , 

eritt4r.11 or. 
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;s. 1-5. Ambocoelia analVeller . co
17-13eiaill1 view, cheracterintic apecimcn from 

U.S.G.S. loc. 12796, Utx%ok formation, 
lower Nimiuktu Valley, Alaska. U.S.N.M. 
11032. Magnification: x 3. 

2, 3, 5. ?ddicle, poatoio!..„ and latc::al views 
of svme Specimen. X 3. • 

4..Posterior view, ta= spacimen. X 1. 

;3., 6-10. Clcioth redlna len • kunSia Weller . . 93 
6. acial vi w, aracteriatic specimen from 

U.S.N.M. loc. 3237, Kayak formation, , Kancyat 
Valley, Alaska. U.S.N.M. 113333. Magnifi-
cation: x 2. 

7, 8, 10. Pellicle, posterior, and lateral views 
of same specimen. x 2. 

9. Posterior view of same spocimon. X 1. 

11-15. Parapheeynchus amithi Dates), n. ap 76 
11. *Brachial via-74EZTigypa &cc U.S.G.S. loc. 

12701, central Iota?: Valley, Alaska. 
U.S.N.H. 11031. Magnification: x 3.. 

12, 14, 15. Anterior, pedisle, and latnral 
views of holotype. x 3. 

13. /Interior view of holotype. Y. 1. 

16. coy2911ita humilis var. A 95 . 
viSra.n7rlicractaxistic creciwen from 

U.S.G.S. loc. 12793, Utuicok formation, upper 
Utukoklialleg„ Alcsks. U.S.E.L. 118335. 
Magnification: x 2. 

;s. 17-20. humilis dirty 94 
17. JYCC:hifil view) characteristic specizen 

from U.S.G.S. loc. .1136i, Utukok formation, 
upper Utukok Valley, Alaska. U.S.N.U. 
11d331&. Lagnification: x 2. 

13-20. Fediclo, postcrior, end letsral views 
of same specimen. x 2. 

the 

1110,01 01 ftgoves eXes 1.35 lergeT 
ctiliNeXa. 

Oen 



3 X3 
5 X32 X3 

4 

8 X2 

6 x2 7 X2 10 X2 

9 

, I 13 

11 X3 12 X3 

14 X3 15 X3 16 X 2 

19 x 2 

20 x 217 X 2 18 X 2 



 

 

 

 

PLATE 16 

1. Fdacticap, . 
Ziiii-oreFc. .' -nA.- 2.Qc. inDs 
Utuitok fornr,tioa, v.pper Val/Cy A:talk:Lie 
U.S.N.V4 

1. 2. Ouno.u.r6ium a.p 97 
rirrrad-TM valve frou lac. 3237, 
Kayak fonaation, r.craint 
U.S.N.M. 114337. YagnificLidon: x 2. 

g. 3. Natio:ape s sp. 97 
TABU vices of ci:.ecimen fra3 loc. 12709, 
UtLtica4 forzatioas Eimiulituk Valley, ,11=1:a. 
U.S.N. M. 1103d. 

6.MOOreOIC':a3 7 ep 100 
IT;pocil="rIron U.S.G.S. loc. li,1062, Utekols fort-.. 
Lion, uppar Utukolt Vc110/, U.S.N.!!. 11043.. 

5. :;tra:Awalue . (13 
Ecctivi o: 

apeCi -:ri.frora U.S.r.I.S. loc. 11661, Utukol; forma-
amt., ktppor i.41;ti:ok Va3.1.6,V Alaaslat. U.S.N.M.. 113339. 

, 7. PhilliJoia . 10C 
fart til crynicliun of espeCi:V2.11 from U.S.N.L. loc. 
3139, Kayak; forrai..tio-a, Kazdeptit Valley, Alenfm. 

11d31,04. L'ia&mificationt x 2. 

• • Platlycras nacutum 11.11er 99 
Side and apical Idc:x of ap,:ciwon from U.S.N./4. 
loc. 3095, Kayak forxantion, Xanawut Valley, Alaol;a. 

Magnificc.t,ion: x 2. 
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