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J 11 '.:J "1 ?-- 1 <b <b ~ k w 1. 
31 1 • p~6' 

.I.Simple sutures ; prominent hyponornic slnusee;u.mbilioal per-

forat inn usually in coiled forms ; eepti::i ooncs,ve toward 

a.pex;funnelE' uaua.1.ly . Short and usual1y ;n:osip·r,onate ; in-

1 t ial chn.inber marked by n oiatf.tl"ix.. 
--... ---------------}! AlJT ttO!D't'A 

A. Forrnn refe.rrable to ~. single plene . 

l.Strai~ht forms. 

a . Elongate ,taprring . 

l*.Siphur cle larg-e; not n.u mmu1oid.al. 

a 1 • Funnels reech ing- to p1recedinp,: ~sptum. 
]'!ndon~;rn,,s 
pe,meror-;,,;raa 

b'. Fu.nnele reaching beyond preceding septum. 
Ve,g inor,f•ra s 

0 1 • Funnels nhort , not rr-a.cbing preceding septum 

1". Organie deposlte venerally present. 
Nanng 
°Nflrlb£-;ro9t:~ ra a 

2" . le denoe1te . 
B9lthgr-Prae . 

2 *. Siphuncle lar@'e 1 r·uinn1uloid.al; or;:enic deposit s 

a '. Funnels ehort ~ recur"ling . 
A.ct inoceras 

b 1 "' Fun11eln short , in!late-d above i.r~to ~· rim. 
fturoni.~ .• 

o 1 • Ftm n (j 1 s l on g . 
T;:e t OC-(' f 'iJ .s 

d'. Extreme eompreest=\d eb~lla 1 ~1th pt'o;jecting 

l8teral flanges. 
Stolh 1.Q<' P ra.fl 

e •.. Surfac'f1 with a.nnulatat ions a.nd lonr.i tudina,l 

ridges. 
Protocvcloceran 

3 •. 81phu.ncle small, not nummuloidal . 



a '.Narrow , pencil shaped form. 
?1·gtobel,<?tr i tg,f! 

b •. Grfldual 1 y ta.per ing .. 
Ortbpqf':ta§. 

c •. Rather rap1d.ly e:"!:pandlng . 
Oc is J11 o~qr a ;a 

4 •. Siphun0le smell ,. nu'!'Wllulo idal. 

a• . nr u) ated.. 

11t. 1Hth continuous 10nf'.'1tud1nal rid€tee. 
Dnrtoner.r:ta 

2 11 • With dil1lcontinuous longitud1.na1 :ri.dgeo .. 
CVQlOC'f 1'.'8.9 

3n .. tonEitudinal atriaa only in early stages. 
R ~Qno<'!eraf3 

4~. Fr!lled b~n"Hls of g::rowth bEl>tween annulL 
pa,,songa~:rae 

6". 7-ortgi tw:U:na1 ridr ee betwee1.1 H.l nuli and 

w l th three in ter-r:aJ folde in 11 v ing oha.Jtioe:,.­
Ct~nocr:ri:tia 

6 1'. "Subtrig'Onal eectipn; undul1?ting sutures 

formi.~g broad sinus on fie!'."ltral eide, and an 

o'bscu:rfl saddli~ on tlore~,l std~ . 
JOVF!llania 

1 ». Smooth ~urface. 
T~oxoqera,!l 

2 11 .. Fine lon~)'-it1.1.d:i.nal ridges. 
Pro t,o~: inor.:qc<;t'Hf! 

b .. Short or hreviconio fol"ms . 

1•. Aperture rflstrinted. 

a1 • ~t:tongly- contracted la,terally. 

1•.Anerture with two br~chial ai~uPee. 
• Vandalcce.:re$ ' -
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6" . 

'.£rirm;ro"''· rec 

Aperture with four 
Teterr::JlO('PT.'llS 

.t.µertu!'e .1th fon.· 

s.lnuo . 
f'entameroc~r . s 

A.perture ith eix 
Hexam~~:rou1i 

Aperture v; i th slx 

sinun . 
3eptemerocf;ras 

ors.cr.inl sinuses . 

br?~hinl a-r:d e medi:m 

brn.~hial "' inuses . 

brn.,hinl ,nd a media l 

7" . perture ,1tr.i eiErht brrch1".ll ainu es . 
t rt?rneror; r~ s 

l.> •. r.1ertu:re modera.tely contracted. 

1 11 • per tu-re subtr j p·onal; ir r eg t1larly expRnd-

1 ·,g shell . 
Pote.rioe< rc.s 

2 11 • Apert. 1-r~ 1 rit'"'1·r..lly contrpcted ehell regul­

nrl y expandir,;, . 
Gor:!pj··or:r rr, s 

2 11 . l.pcrtu.re not r~ E1tri ted . 

a '. Livintr r.h-2.mbe>r lo!'lg- in comper i eon to cqmerat­

cd portion . 

1 11 • Endoeipturcle , n.nd or,.unic depos i ts . 
Ri ZO~{ ff'lcl 

2 tt . o t:ndosi 0hunc le o de poei t ,::i . 

Cycto} o .i certs 

b• . roru1r-:l Jiving chamber. 

1 11 • Funr r 1 i nh•)rt au( cruir,."'lf>d. 
Co rr~pv loc- <-, ras 

2" . ii'unnels preoflnt on intern1l eid but ,n1 1t 

or Ab~P-nt OT1 outer stcle . 
Qono ,( raa . 



3rl . Mirute forms, ~1th conlo aepta . 
Vo.1 ,0:rt11el le 

~ . Curved f0rms . 

r. 1 • gi~huncle lar?,e ; tU~'.)ula~; c. ell annt:latcd . 
r>rotocy(llOCP!"fl 1 

b' . ,,iphurcle lar e , nnmrnulo i da ; ~·helJ s::nooth; 

aper+ure Ru.b-trigona.1 . 
OOCPT~,§ 

c~. Gi phurol c small, tubt.lar ; ehell a riulH-t.ed . 
Qyc O('t~J',;, 

d '. fHphurclc l;'.mn.11 , nu DuJ0idal. 

stri~e only h, younµ-cr t=otagea . 
ion ogerse 

thrOu£hout . 
Sp;z:::-ocr.r ..... g 

3 11 • Gholl arnulatf·d , ·md ,,._,. 1 th 1orH.,..itudir..rl 

rid~ee wlich be~r cpinen . 
Thr:::-oc OC ':'1 ,._ ~ 

2 '. Irregularly tapcri.~ ehella . 

a •. Oeronti,:- livin,... hvmbt~r internally ~ontr?cted 

by the fo r :r..,.1.t ion of tbree l~rre si m·) i dal 

b '. 0 1 ilnr to ,~scoce,re~ but have <'omplete septa. 
~i11 ln,,.rites 

c t. 1cner 1 form Bi llar tc preceding but having 

:r:o o.i~~oidal seddles . 
<,ho s 



5. 

b . Shoi·t or breviconic types . 

a 1 . Siphuncle large 

l'', .,..ture o,,en , amooth surface . 
Qodocenrn 

2" . Aperture ontracted laterally , ehell 

nompr ssed . 
Ph:r a.g:1,0(W 1"Q8 

apertu1e . 
Proto ohr a g:no err ;:v~ 

b '. Si · hurrle orm11 

1 11 • livtr.g: ctcmbFr v r:y .Onf in compar ison 

to (1!-:i,t,c r:,,t.c })art . 
fl1 ZOC(-'rq f? 

2'. -rrxovn:Gtr ic 

a '.Aperture restricted 

l 11 • Lt'-!'ge sipbuncle, con tr~•cted T- shaped 

apertu1·e . Sliells very lar ·e . 
Cy:,.•tocf ra o 

2 11 • Br·ve sipt1n1cle , moderately contracted 

~~~rturo . 9hort bypono~ic sinus . 
Go"l1pl· oce.ras 

3~. SiphunrlP sm 11; lrregu_crly exprnding 

chel ; sub- trigonal u:perture;h~rnonomio 

cinus not distinct . 
-ootcriocE:..i;·r.:is 

4" . Similar to Fotioceras but ~ore arcuate 

and with distinct hyoooo~ic sinus. 
St regtorern f:'l 

5tt . iu mulbidel Qinh~ncle; ~ell rompreeeed ; 

aperture sub-trir:-o"al ; r.ortr~cted living 



6 11 • Venter !":1rrow and cha.rmelod; bordered 

by crenul~ted ridtros ; s1pbtmcle sma.ll 

ard tubul?x; 8he11 costate . 
Homal◊O§ta.s 

b' . Aperture open . 

a.!' . S1otu:n-Jl0 num"'mlo ida1; e perture flaring 

end open . 
~~T$?:10C'21'.'}'Q 

cJ.11.d 1eso contr?~te..-d tban in othe-ra. 
Cyc lo B:t,9miceri1.1a 

c 11 • • Siphu1".c-1c nur:1rrml0.idnl; ap~:rture elonga te; 

living- ch.embe:r flattened laterally . 
.Oncoc '.-:".te 51 

cintiern.to pa.rt .. 
R1 iooexaf.\'l 

• ' 

1 iv lng clnu.nber not so long·; suture e more 

sim.1ou1:,. 
pyrtorizoceras 

ternal aide but nbsent 0r split on outer 

side . 
Q:irtoccrina. 

often expand~d into epout~llke spinous 

processcr:: whlr:h :!'orm coarse lonr-citudinal 



7. 

:riclgee .. 
l;:t~ i(.~('l'tl§ 

3 1 • ;."orms not belonging to foregoing divis1ons 

( 1 1 or 2 •) 

a• . (Hobula.r- 1 i ving chamber with contracted 

O,f1erture . 
Mesoc~rps ...,,,, 

o' . Sihphuiiole ve::y la1·~e; :suturas sinuous; 

concave septa; endocones developed . 
P..ll9ctras 

c 1 • 1uphuncle large, nummuloidal; suture with 

b!:oao. ven txal saddle a and lateral a.nd dor­

sal 1-obe . 
U:r~~flQCH:~re sI 

d' . Cloeely set frilled bands of growth be­

twedn prominent annulationa . 
?ilttleo<"sr':l.f! 

e• . Smooth r;,i: f.iuely rldged; s1phunole num­

muloid.al; f'un:-:ela short and crumpled . 
Q,a.mpvlocera§ 

3. Loosely coiled. 

a . r3ec tion ci.ri>ula.r , e11iptlca1 , o:r oval . 

1 '. Gerontic eperture~ much contracted laterally ; siph• 

uncle larve: and ventra<l. 
ao;nphocersHe 

a•.Lar~e shel!e, having crenul&ted bands of growth 

often ex-r:m.nded into spout- lU:e uroC'esees whid:i form 

longitudlrel rid~es . 
;~\et teer as 

~3 1 • Shells VGry large; NHnp.1.•essed , ltmg living chamber; 

ai ;:hu.ncle large snd r·, ummul oidal; t~uturcs -vlitJ1 broad 

ventral EH'ldd.l€e dorsal o.nd lateral lobes . 



8. 

ti.phetor.-~re.~ 

5 1 • SinhunC"le VPry la.rp-e and dorsally situ, ,ted; frill­

ed c1r-d filled with orfanic deposits . 
. rJ1,rtent1ocera,r1 

J •. Veriter C0"1CH '11·e; she11 fJ.uted; s iphunole sma11, 

t?rt11.t.l 1 and tubular • 
. liP J J .Q£!?.!.§.§. 

3 '. SlnlmnC'1E ventr;ict, m1mmuJo:ld~l; evtu:re with uronpun-

4 . Cloeely roilfd forms ~ 

fl . !r: it ial] y cc iled, but latt~r port ion r:tre lght. 
}Atu;_t,eg 

b . Completely colled--all voluttons in contAct , 

1 1 • Fvo1 ute .; gl obose 

a 1 . Vente r smooth . 

1" . Section circular , oval, or elliptiosl . 
!c.ry£tomit~p 
1••1(~phri t lcer!:i & 
9frtr.rnpno:ivn.1t i1p.~ 
ri,'.Qaphoce::r.A~ 

2" . Section tranezo1dal . 
;1E>rroct"ira11 

3 11 • 8~0ti0n ,~uedre'1fU1ar . 
19 j svarocer~ e 

b •. Ven tee not smooth. 



ltt. 33ctlon clr~ular, oval, or ell i ptical. 

2" . ectior trapezoidal . 
re,.,norh£ 1lu$1 

3 11 • ':Je:ctirJd ·1us-i:irnngular . 
; n. i nocE:r ,. A 
l';ent _•orcr:- r:i 

2 1 . t volute; dlrcold&l. 

~ tt. , 0 '.tlor tir_ul~r , oval or allipti~al, 
arr ,mdo r f"r~.s 

T~r; LycGrqF, 
Di 9ccccr::. 
r'(~r•H-::loccr~ e 
Tr9r.hollt~ 

b" . . ,Bet i or. cit1.'1 drn.n t"ul or. 
:-'l c-., tr,,. "rr-•,.. 
~~f~ur;,: nr:t: i1us 
: ~.t t C,. ( . C' f' 1' ~- p 

_::":l·nr. tc1(!fr' _,m 

Dio:5::· .. 'Jt r~ 

a 11 . SPct io~ ~1:cular : oval , or elllnt i crrl . 
9or~i~liccern.g 

b".~ection trape1nid,l . 
0 trgbocf l'D .. r. 
.~:Qh;;.l::-C'.2:rs.s 

b '. Pobuet . 

1 11 • Ven e rmo:,th . 

b". ecti0~ trtp~ro ida!, 
H(' !'C' CC' f'Jr { s 

' 
ott . 1ect i~n au~Jra·~gular. 

0 j AV8TOC C~1) r-l 
~ -1: O(' ( r 'l & 
T~riN1r'Cr"' S 
1Ptr>c0c0r-:: G 

2 . Venter r~t s~noth. 

9. 



a" . 9ecticn trA9ezotdal . 
T1::rpf,Q911j:'.'J }.t\Q 
.strobof'er;:,s 

b" . f.lectton qu~drrmgular . 
Ia 1 r9gerr s 
il~r: tr 9 ~c rc.,i; 

b •. Venter not emooth . 

1 it . -~c~t ion cub-trap<2J:::oldr.1l . 
Triboloc:1::rr s 

4 '. !11.voJ.ute; die:colc.al . 

1 1• . Ver: t.i:>r Bt.nooth . 

b" . Secti0r aubqundrangular. 
_!:h~ p,r.>C,e :r ft,&} 

_,a 11 • Beet ion 1.auceola.te or bei.met shaped. • 
.91ydcrn 81at, l l \lfl 

10. 



o•. Robust. 

l". Venter smooth. 

a. 11 • Seotion helmet a,haped. 
9tm!J, to r,:.t; r a s 

b 11 • Sect i{m sub tra,peio idal. 
Or:r:eocf:!,1'8,f;! 

au . Venter not smoot.h., 

a 1•. t:Jection sub- trapezoidal. 
cxma.tooeraa 

a. Forr.!'ls not referable to a .single plane. 

1. f;.;ow sptred fc,rma. 
:fe.rpoqeras 
§phn;:adocera,§ 

B. Hlgh spired forms. 
J.U troc.e;rag 

11. 

II.Oomplex suture; shells usually hiihly ornamented; aper­

ture with ventral rostra, inatead. of hyponomic s1nue!les; 

small eiphuncle usu.ally ventra.lly sl tue.te<:l; no cicatrix 
----.... --... --------All.MONO IDEA . 

A. Form a referable to a a 1ngle pla.rH,. 

l.Straight forms. 

a.Simpleet of ammonotio sutureg consisting of few 

siurple lobes and sa.ddlea but moetly ,straight 

or undulating; e111pti.cal or sub- el11ptioal in 

!'.Ject ion. 
ia.ctri tes . 

b.Complex dendl'ittc suture; oval or elliptical 

sE>ction . 
Baculitea. Ptychoceras, eto. 

See aectton 11 A. 4.o. 

o.Goniatitlc suture; circular section. 
Rha.l)docerag. 

2.Curved. forms. 



12 . 

a. Curving through one hundred e1ghty de-

grees two or three times but not actually 

,coiled. Surface ornamented by anr ular . some­

whet oblique oo tae -hi hare ontinuoue all 

around shell. Oval or sub- circular in s~ct1on 
8!:}mi tea 

b. Fre3¥mentary curved specimens oossibly 
Ancyl ocerna; see section II.A.3. 

3. Loosely coiled forms . 

a.First •horls regularly involute but not i n 

contact , succef!dtng portion deflected more 

or less straifht away from coil ; end ls us­

ually reflected baok in a hook- like manner. 

Shell oval in sectior. , ad orna entod with 

e.nnul1:u· 1 more or leer oblique coot!le which 

are nodose or epinose . 
Ancvl ocera§. 

b.9ymmetrically coiled; ourface ornamented by 

ribs aud two or three rows of spi, ea on eith­

er side of median line of venter. 
Ortocerae 

4.Closely coiled forms . 

a. i. t irely coiled--al 1 volutions it1 eon tact . 

1 1 .Butur simple; evolute; globoae . 

a'.Venter not keeled. 

1 11 •• Section circular to sub- elliptical . 
Shurnarditee 
Pr ionocer?.S 

2' .;•uture simple; evolute; diecoid.al. 

a•. Compre 1-1eed . 

l" . Venter not keeled. 



a" . Secti.on circmla:r to eub-ellipt1oal 
Nomismogerae 
?:r;ol_§C~ni te;~ 
Fericyclue 
To:rnoutJ,t't tea 

3'.Sutur e ehaple; involutei glohoiAe. 

a•.Vent~r not keeled. 

1 1•. Section kidr1.ey or llelmet ahaped . 
omniatite~ 
Schistocera.s 
$ghumard 1 te§ 
Targecera.§. ' 
, a.~m i teF3 

2n~seotion sub-trapezoidal. 
f.tcn i at 1 te !i 

4• . Suture ed .. mple; invo1ttte ; diso.oidal. 

a 1 .. Oompre8Sf.!-d . 

1".Venter keeled . 

a,u .. Section lanceol a.te or helmet shaped. 
Schµcert1te§ . 

a« . Venter not keeled. 

13. 

a •. Sect ion 1 anoeolate or helmet s'ha:ped. 
Agoniat i te1 
fronort te,n • 
~edlioottl~ 
:,h 51tr;ogceraia 
Pa.:r.a.1,e.i;r.oo e ra,m 
Agan ides 
Mue-n ate:rocer a.~ 
OoTiiolgboceras 
Dlmo.rghoner:as 
Mille.roceraa 
~ath iCHU'fi§ • 
jganoc@J:S.J 
~ant~oooerag; 
Parngg:i.n ice_s 
:Oten~Iia. 
,Xenaapis 
Ce~ttt!;?S 
Eeoa.nites 
Polyczclu,f.J 

b'. Section eub-t:ra-pezoidal. 
QlYRhiocera& 



G strt9~erns 

o' . . ect ion eub-quadrengule.r 
Pa <'!3n 1 tea s 

Q<"era.s 
tee 

b• .Robuet. 

l",Venter keeled. 

a•'. C,ection lane ola.te or helmet shaped. 
:rro tr Jtitoe 

2".Vc ter not kePled. 

a~.~ection helmet shaped. 
Pnregnnides 

ocera.s 

ooanoccx-as 

b".3ection sub-trapezoidal. 
a str ior.-eras 

14. 

5'. 0 utur modorstely complex; evolute; globoAe. 

a 1 .VP.nter k · tled. 

1 11 .Sec:tlo :1 circular to sub-elliptical . 
. ?l:'g?r 1 tPS 
Me-tosibiritea 

B". entlon eubtrape~oidal. 
Ma.rg:ari toe 
Jetosibir1tes 

B •. Suture mod+;r tely co plex; P-Volute; di sooida..l. 

a•. Compress d. 

1 11 .Venter k .el d. 

a". e~tion circular to ~ub-elllptical. 
Inyo1 tell! 
Thisbitei; 

odiot1.tee 

b". ection aubquadranrular. 
pat;rgpttee 

Th inbi t{'s 

2".Ver.tor rot k led. 

a 11 .Seotion oircular to sub-elliptical. 



Trot)og·a.-et:ri te§ 
Oinarttes • 
.Darrub1 tea 
0()1u~bi tes 
Xent:ispis • 

• ,Qph icerag; 
O,emingi ~eg 
Xenogisous 

b 11 • ~eot 1on subtrapezoida .. 1 .. 
Co}umbi tes 

c 41•• Sectiou eubquadreng1;11a:r. 
Oina.r i tea 
OJ) ou1te§ 

b 1 • Robust . 

ltt.Venter not keeled . 

a.rt. Section. airoula.r to sub ... eJ li1'.,>tical. 
• Anrooholdlceraa 

b". Section eubtrapezoidal. 
Ca.11:f o:rni te§• 

15. 

71 .Suturte moderately complex; i nvolute; globose. 

a'.Venter keeled. 

1 11 • Sect.ion lanoeolo.te or hel met shaped. 
Jialoritee 
,~i:crot:ro ;, i teg, 
Home1• 1 t ~ s 
l!o,,. i te s • 
Metoai.biritef? 

I 

b'. Ven ter not keeled. 

1 11 • Sect ion lanceolet e or helmet sha.ped. 
t~conte!cera@ 
Leconteia • 
Tardeceras 
'Popa.nocera.§ 
Pro sot i,r.sri tea 

a•. Suture mode.rat<Sly complex; involute; disooi.dal. 

1 ''. Venter keeled. 

a.II. Sect ion lanceolate or helmet shaped. 
SphenQdiecus 



'Met~ngonoct;raa 
Eµtomocera.s ' 
,gnr.eolr:>rdi tes 

Owenite,~ • 
.Aspt:~1l l tea 
.li§.p.den fftp,gemia 
P.aewlosageqera!? 
~Un Far, tt£ s 

rod.l'omi!O§ 

2 11 • Ver•ter TJOt k;t}cled . 

a 11 • Sect ion lanoeola.te o:- helmet sh.aped . 
Moj s i [$OV1c~1,za 
f>rotengonooeram 
iT;nbS'onoog:ra.a • 
1!eekqc,e,rat, 
Aa-oidite!l 
Nevadltef;} 
Pr·optvnti 1 tes 
8.qerecerae 
Hen d.eo a9l' oe ffi la. 
,Ql.Yp i teia 
Cprd11lerit~s 
t,.a.n~eol 1 te s • 

0 1•. Section aubquadrangular . 
Sandliqgi tea 

b•. Robust. 

l ". Ven t er keeled. 

a" . Sectlon helmet shaped 
g~rat ! t,f;l,i 
!ia~?'l;;t,i- f'ft 1 tp,s 

r.,n . seoti()n subt:tapezoida.1 .. 
Cerati t.e e 
ND;tborst1tsg 
QUChice:ra§ 
Jl9er:1erone r i:! \\1 

o '• . Sectior subqua.dra..ngular·. 
Pul?qe-11.~ 

an . venter not keeled . 

n tt . se~t ior. la.11ceolate or helmet shaped. 
,l?p,ra.nn i tea 
B!<yr i"hi te s 
Cerattte a 
!•J l q};; BC! 1 + Q. 

16 . 



b 11 • Section F ubtra:pezoida.l . 
.. ~et iOCOC?Pta § 
Heir zia: 
Xnemi<:era~ 
g ret t.<?.:,_ 

c" . .:Zeotion suhauadren~ular. 
Kn em i ~ e ~ 
'·r·oJi.teA 

9 1 .suture com; 1 x; e o1ute; rlobose. 

a•.Vente~ knslA. 

1~.1e~tlon t~aoezoidal. 
Trcr,i t,;a 

b'.Venter not ~cf ied. 

1 11 .Sectinn circular to sub-elliptical. 
~t ·, 1t p ('Ora.a 

2 11 .eectio~ trapeznidal. 
Ironites 

10'.guture complex; evo]ute; dl~coidal. 

a• . Comp re ased. 

a ·•. Sect ion q\:adr·rngula1·. 
p iODOtrOQ1$ 

c!l,)leJ1pa~hia 
:rlorOCVC"las 

}Uld.oeeras 
Oo:ronic!!'ras 
Arniocera.e 

' 
2 11 .Venter not keeled. 

a 1•. ectior. subcirculnr to ub-el11pt1ce1. 
~h;: no ·>h;vJ 11 tea 
Co(~ l. OCt:-raa 

i)§.ctyloceras 
\ Peri~phin9tu§ 
\ :~1.qy11.1 tu 

~onhyl l 1 te § 
AP OCPt'~. 

b". 3'ect 1o,i c U:\ l angular 
A..-.idQCP.Y'A§ -

17. 



b'. Hobu t. 

l".Venter keeled. 

a".9ention quadran ular. 
Acanthocerae 
,....cholenba.cbla 
Mortonicera5} 

2".Vent r not keeled. 

a".~entlon rir"ular, etc. 
Oabbio~enae 
Lyto~era.s 
Douvilleicerae 

b 11 • Aect 1on quadra,np-ular. 
Acenthoceras 
Dactvlocp:raa 

11 •. uture complex ; involut~; g-lo.boee. 

a•.Venter keel d. 

1 11 • Section la.nceolete or helmet shaped. 
Parntroo1 teR. 

b 1 .Venter not keeled. 

1 11 .Section leneeolate or helmet shaped. 
Chtdisci tee 
~agent1§a 
Ptychitee 
Juvavite§ 
Arce~tes 
Joe.nntteg 
·foag-enocera.s 

12'.Suture complex; involute; discoidal. 

a• . Compre seed. 

1 11 .Venter keeled. 

a".9ectlon lanceolate or helmet shaped. 
Uaeur1a. 
maltheµs 

Harpoo~ra§ 
Ludwig(ae 
Discotroo1tes 
Pinacoceraa 
Fulophgoera.a 

oeloohocern§ 

18. 



b». Section subtrapezoid~l . 
. Berroisicerne 

en . Sectior; qun.d:ranrular . 
'Pero! ; ict;I;&§ 

2".Vent~r not keeled. 

19. 

a 0 . Seotinn lanceolate or hel~et shaped. 
Derm1ocera~ 
~?:Ql~tes 
~ooe.J."A.§ 
Jiyl 1ocere~f 
Rh~}~Qppvlj: tea 
~rkeneonia 
!:3onnerA.t ia 
Haur ite~ 
?lncites 
Kamli.thltee 
Fremont,i~es 
Re1nck1e. • 
PJ~.ce~t !Crn.•ae 
Tracp.yger~s 

b '. Section subquad:ranftular .. 

b •. Robust . 

Haresiicerag 
P,inneyi t0! 

a" . Section landceolate or helmet shaped. 
Si:reni tee 
T,ra£hYoerg.~ 
Puzoz,ia 
_!:a.qhYM 1 ecu s 
Marnoce12hal i ttl 
Qlco eteJ;llHmu1 
Q.auorxc~ra, 

b 1t . Sect im: subtra.pezoidal . 
~lanent i~~ra§. 

c". $Bet ion subqua.dran~·ul ar 
Tetre.gonites 

b. Last volution becoming somewhat elonrNte,but 

reflected back to or toward spir al . 

1'. Le.rge size shell; whorls higher tbar\ Wide; 
ribs mare or less straight, 11.nd hav i ng a no­
dose th tckening at tbe urnbi 1 icus; intercalat­
ed secondary ribs; later al and vent ral 



nodee; suture with lon~ cY.ternal lobe t 
long bifid first lateral lobe , and much 
shorter secondary lateral and auxil i ary 
lobes; three internal saddles ; suture 
much inci~ed. 

------- ---Ac~nthosoaphitee Noak . 

a •. ovate in ~enera.1 form rnnch longer tlla.n 
high J quite ventricoae; inner volutlone 
form one-balf length but rnu~h l~es than 
one- half bu l; small urobP ice1 opening ; 
aperture sinuous and formirh an n~1e of 
one hundred degrees ith the otraivh t 
p, rt of the she 1 . n1 ti1ct , oub nrulnr 
ooatae which 1ntercRlete so a. to form 
three , four, or five on the broadly round­
ed doreum whl0h they~ os~ 1th a sl i ~ht 
for ~rd urvature . Two .ro·ts of nodes on 
each side- -one row situated a.bout one­
third width of vo1uti.on f r om umbilicus , 
the othFr row near the border of the 
rounded dorsum. 

~--------- A . nodo □y§ Owen · 

b '. 91~!1~r to sbove but is leso ovate , has 
shorter deflected portion , finer ~oatae , 
smel]cr nones , a.nd espeaia.11y a more com­
prer-iaed shell ar.d more narrowly rounded 
doraum. 

-----!.-DOdosuo var .)2.!:~via . . eek 

0 1 • Differs still more widely along the same 
11T"es e.9 br vis1-- nhiefl y in tha t it is 
more 1 terally comoreeaed , b~rk of body 
whorl i dietin~tly flettened , costae are 
finer , d,:,:r:sa.l nodes earer margin of venter . 

----- -_:. rndoaus var . quadranr,-ular is [eek 

d'. 13a.'.lle general d.e'." .r iptton , but is much ls.r .. 
er than others, very ventricoee, and the 

no es ar€ morA rounded or tumid . 
------- - ! . nodosus Vtr . plenus !Fek 

2'. ioderately lare;e . hells with constrictions 
on the early whorlA 11nd ·ith a symmetrically 
trifid tr t lateral lobe ir the adult suture . 

------ - --Desmoaraohltes Beeside 

a• . D. b~G<:l r i. 
b '. D. novoinextc YlUS 

(Onl•.1 de r•ribed soe<:ieo , but not reuu•sf'nt­
Ad in the eollent1on) . 

3 •. Stron ly omn e.~"Jed ohel 1 s , modP.:rately iar~e 



21 . 

f,i '!P; stront'lY invoJute; Fmrfel"'e ornamented 
by einuoun ribs ~hlrh incree~P by lnterr 1-
e.tio B.nd forkin ; r.odPs few or umeroua; 
nhPll auh-01rcu1~r o:r ub- ovPl . 

--~-------DiscoBCADhites Kep,k 

a 1 • <ihell ovel or eubcil·nu1ar . much compressed , 
voh;tions eo dt"'e )ly embracinp so r ~ to 1enve 
only a VPry Amnl1 u1~111ous, all strongly 
compreeAed laterally; aperture narrow , oval ; 
eurfa~e ornamented by numer<,us , sma 11 , some­
what undulatin ost e whi~h in<:'rt>eP.e by 
divis'on aPd intercalatior . o nodes exnept 
a sin~le ow alon~ each aide of flattened 
perl~hery; ~ost~e ~cr ~R periphery with a 
moder~te Tor.ward ~urvature . 

... - ... ------ -,. ---12.. n ioollet 1 ~Orton 

b '. Shell eh0rt ovel- ~ubdi cotdal or subcir­
oular in outline, and rather ~ tron.z-ly <'Om­
pre saed , often ~tteinin~ a very larve size; 
section of voiution ovAl , beipg h i her than 
wide ; inner turn~ ~loRely involute , Rnd 
deeply embrec-lrft., ae!leraJly nearly rounded 
on th · per i pherv; "tnbilicue. ema.11; deflected 
pert of outer vo1utio v 0 ry Rhort and car­
~ely or ot At a11 free at aperture whi~h 
is ovel . Qur ~ce orname ted with moderate 
etzed, straiuht or sll htly arch~d ~ostae 
some of whl~h bifurcate once or twice bile 
the ahortPr ones 1nterc~l·te between others ; 
costae pae2 Rtr-1pht over neriphery but often 
become ne~rly obsolPte to Btd aperture on 
nonsent~t£ nortion; six or P-i~ht ~o~r.entric 
rowa of ~ode; on later~l Rurfa~es ; nodes of 
outer row nroun e~('h ma.rgin of flattened 
per1pher lar~er than othere . 

-~------------- ]1. conragi Morton 

o '. More p-1.bbou, than Q. oonradi ~nd hav ln,t two 
or throe rows of tubercles less on each side . 
The deflected ~nd widening of the nonneptate 
nortion of the outer whorl are also less dis­
t 1 t1 '"'tly marked, and thf' coetae on thut 'part 
of shell instead of becoming finer and more 
crowded become obsolete toward aper tur~ . -------------Q. conradi vqr . !n.J.J ueoa 

d' . Sh 11 oval- eubcircula.r , munh <"ompresaed , vol­
utio~R eo deeply embracing so us to leave a 
very rarrow umbilicu,, all rather dist1Pctly 
compressed lat~rally; laet or deflfcted half 
of outer turn so short so as not to recome 

ree at aperture which is oval being longer 
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than wtde, and more or lesA sinuous on t he 
inner aide . Surface orrrn.t!'lErnted by numerous , 
somewhat flcxuous coetae which increase by 
division and the intercalation of the short­
er onee between the others so a.$ to number 
f1ve times ~u: man:~ on the T-'e:r1phery ns e,t 
the umbilicurq thoee ,:,f ea.oh aide of the 1n­
ner volution ae well as the inner half of 
the outer. being provided with five rows of 
S11'lall tu.'b&rcles,, e:rclu81Ve of the row ()f 

rather prominent onee around each mtde of 
the narrow peri~.:ihf-'ry; costae of the last half 
of the out1Br volution becoming very fine , 
crowded , ar,d nee.rly desti tu.te of tubercle a 
except in;: the two r~>we near the periphery 
which art.$ le.~gent and most w ldely separated 
on the lower ~ide of thim part . 

----------- Q. conred1 var . intermedl us 
(Meek) 



23. 

4 '. F'orms not included i n l',2',or 3*. 
-------... --.... scauh ites Pa.rkinaon 

a ". hell sma11 • transversely ,~ub-ovete, moder• 
Ptely compressed ; inner volution nearly cir­
cular , closely t::-ivo1 ute and <" ompos i np- rather 
large part of entire bulk; deflected pert 
short ; surface co~tate and without pro oer 
modes , coatae small on i nner volutiona , on 
body portion every fourth or fifth becomes 
eularg·ed a.nd extends entirely acro~s side 
and over per i phery wr1ere they bifurc.Rte or 
give off lotera.l branches. 

------------J!. ''\'errep i Meek and Hayden 

b 4 • Shell under :nediurn size, oV:.tte subdi.ecoidal 
in form; u.'l'!lbilicus very small; inner regular­
ly coiled volutions closely i nvolute,deeply 
embracing and comooslng .rather large por tion 
of entire shell; deflected part short so as 
to be only eli~btly disoonnerted from inner 
turns at aperture--- surface ornamented by 
numerous etr a lg;bt costae which a.re sma.11 and 
regular on i nner volutlons but become larger 
and on the inner one-half of body -portion 
eupoort a node a t the outer end; coetae pa se 
stralght acrosG ue ri.µbery . 

------•4 --~§.veriform1s M & H. 

o•. Shell medium to 19.:rge , ova.1 , ventricoee , 
broadly rounded on per i pl1ery; i nner turns 
closely i nvolute , deeply ernbrocing and com­
poeing a large uortion of entire buli; de~ 
fleeted port ion very short, umbil i~trn very 
small Pnd dAep; surf9ce coatate; costae pass 
strat,ht over uer i phery and on the sides 
every fifth one lR larger and more prominent. 

---------S.ventrlco Pu s M & H -------
d •. Larger whorl a ventricose , with e tght :pro­

minent tubercles (lateral ) and. two others 
more elevated at the i nner margin on each 
~ide; be.ck delir.ately ribbed between l ateral 
tubercles; an obscure ridge from each of 

e'. 

the later to the umb tlical margin; TW visable 
septa.; Rf.ltt:1.ll whorl oo:npressed , half conceal.­
ed , cor:5ta.terd all a r ound . Septa, numerous ser­
rated like tt1crne of an s.mmon ite.( from Morton) 

----·---... - J . hippocrepis DeKay 

___ ;. _____ • $,. hil 1. 1 Adktns a.nd \V inton 

\ 
\ 
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o. Small initial coil but greater part of shell 

straight and staff-J.ike. (Small coll rarely 

preserved). 

1•. Entirely stralfht. 

a'.Gon1atlt1o auture; shell circular in sec­

tion. 
----------Rhabdoceras 

b'.Ammonitic suture; shell oval or elliptical 

in aeotton. 
----------~iaoulites 

11t. Large sized shells. 

att.Elor.g te and rather gra,dually tapering; 
section ovate, the antisiphon!ll aide 
be 1ng· more broadly rounded than the op­
po e 1 t e; surface of younF' and medium 
e1zed specimens generally nearly smooth 
while the monseptate part of the adult 
shell is provided with broad, indefined 
obliquely transverse riages, or undula­
tions, that arch parallel to the obscure 
lines of growth and beoome nearly or 
quite obsolete ae they approa~h the sip... 
honal side. Septa moderately closely 
nrra.nged---(From feek). 

----------!.ovatue Say 

b".Rather rapidly taperin~, particularly 
in the young, or near the smaller ex­
tremity of adult specimens, stron~ly 
compressed lat rally in medium si;ed 
exa.mples, but more convex in the young 
and toward the larger extremity of 
large adults; noneeptate po~tion of 
fully developed specimens provided with 
larre, broad lateral undulatione;lines 
of Frowth generally obscure. Senta 
usually nro ded and with lobes and 
elnuse deeply divided into slender 
branches (Meek). 

------------!.compr sue <3a.y 

au. Small to medium ei~ed shells. 

a".Small,very rradually tanering RhelJ , 



25. 

with an ova.te r,ection a.nd nrnn.mented 
along each side, nen:r the ant isiphonal 
margin, both on the septa.te and nonsep­
t 1:,. te portionA by a row of rather d.is-
t inctly separated node-like prominen~ 
cee that show the faintest tendency to 
extend obliquely forward and toward the 
siphonal side, as undulations parallel 
to the lines of frowtb. Septa similar 
to !!• QVa,tua. 

---------B. asper :Morton - ' -
b". Small, very slender and very gradually 

ta..pering j section ovs.te, be1nir rounded 
or allghtly flattened on the antlsiph .... 
onal side, and. more narroivly rounded, 
ox sometime a obtusely subangula,r, and 
often crossed by scarcely preotible 
little ridges on the eiphonal margin; 
lateral sur:fa,cee ornament ed by strong 
rei;tular, arcuate coAtae or undulations 
tbit sometimes become obsolete toward 
the smaller extremity. 

--------------J2..ancepf.!; Meek 

011. Shell small &nd very olender; tranaver·ae 
section varying from broa.d ovate to sub­
elliptical; surface sometimes nearly 
amooth but usually with numeroue distinct, 
rounded coatae or undulstinne tbet are 
strai~ht on siphonal eide from which they 
curve backward parallel with lines of 
growth-gradually becoi1ing fainter and dis­
appearing before reaching opposi.te side.In 
addition to the ooatae there are broad, 
ra.ther obscure oonstri<"t,ione et intervals 
of about r)ne-half inch U1at completely 
circle the shell. These a:re more distinct 
on alphonal side and are pa..rallel with 
llnee of rrowth, oaAaing nearly straight 
aoroaR the siphona.1 e.nd antiaiphons.l sides 
and curve sharply backward on the flank. 

---------§.. grac 11l2 Shum~lrd 

a.1:1. Small shella-larg-eat reaching twenty mm&; 
rapidly ta.pe:ririg; sect ion well rounded, 
ovi1te ns in B. as.ner. Surface Rhowe nume.r .... 
01:i.a, fairly prominent, a.rcuate nodes on 
the antieiphonal half of the ehell, each 
of which correspond to one or more ill­
defined inclined .ribfJ on the siphonal 
ma.rgln. Nod:~a are dlst1nct on the very 
smallest specimens.Suture shows :relatively 
simple elements, rounded a,nd little in-
o ieed, with the anomaJ.ous feature that 
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the saddle dividing the siphona.1 lobe is 
itself divided by a single, pointed mar­
ginal lobe on the eipho~al line. 

--.... --------!;.Oodyensis Reeeide 

Last nortion of shell reflected back. 

a'.Very sharp reflection causing ~mpreesed 

zone. 
----------Ptycho~eras 

b'.No impreeeed ~one. 
---... -------•-!{arcoscaphite~ 

B. Forms not referable to a single plane. 

1. ~ymmetrically coiled. 

a. Closely coiled high sp11:ed cone in whi~h the last 

volution o:r the body cheunber 1a not :reflected 

form the e:pire. Umbilical apace small as oompar­

ed to ;Htliocera,§ or Heterocergs. Surface orna.men­

ted with nodes and coatae. 
--~-----------Turrllite~ 

2.Uneymmetrlcally coiled. 

a.Initial somewhat regular spire but last volution 

becoming deflected but usually recurving back to­

ward spire. Volutions more or less in conta.ct. 

Surface ornament("ld by a.nnular which frequently 

bears nodes on the ventral side of coil. 
-----"-~--------Heterocera§ 

b.Shell slender,_ coiled in a rather loose depress­

ed spir:e. having a broad umbilical sr.mce.tast vcl­

ution deflected from epire. Surface ornamented by 

coeta.e. 
---------Helioceras 
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