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'J' hc J\lixoc·honnitic· Cepbalopod~ 

lN'l' JW IJ l U'l'ION 

The class.ific-ati ou ol: the 1ia tl1i lo id cephal opoLls .is not in as satis
factory condition as .i s tlrnt ol most ol: the othe1· major groups o[ 
1ossil im·ertcbnit cs. Til e ea1·lic r paleontologists at tributed gr ea t 
importam·e to the ex ternal fotm ot: the shell, a nd they (fo;tinguislm1 
i,uch groups as lo11yico nes allLl /Jr e1·iconc:,, and sud1 genera as Orlh o
ce ras, Uurtoc rras, Gurocerns, Go111plwcc rns, J.'roclwcc ru s, L itniles, 
ctc.~all ba scLl on the shape ol: the (:unc-h. BalTande 1·ecognized that 
the 1:,tntct ure o[ the si1Jlrnncl c, the shape of the aperture, etc. ·were 
signifi(:ant, but he eo u,; iuc1-cll tl 1em ,.is subordinate in imyortancc to 
the genei-al for m of the (:On('h. Zittel followed Banamlc, a nd it 
i-ema.ined for H yatt to csta hl.ish a genet ic classifi cation and em
phasize that ' ·the gcnei-al fOl' m and in\'olution ol: the shell " a1·e 
"l'Clatively minor characters " anu that surer guides to the affinities 
o.f the species and genera are lo be found in '' coincid ence o.C struc
tu1·c, outlines ol the avertnrc, aml es.vec.ia lly rese mbln nces .in Lle
,·elopmcnta l stages." 

In the Zittel-East man 'l' el..' l-/Jook h1/a co11lologu ( 1900 ) llyalt in
tl'Odrn.:eLl a sc-heme o[ classification ,rhich followell tli c gcnernl prin 
eiples outlin ed in his lH·erions sehe rn e ( (/ c11 cm of J,'ossil Ccp/111-
lvpocls, 1883) bu t c-ontained impo1-tant modification s. A J1otc li .1· 

th e translator in thi s Yolume (p. 592 ) tell s us that "tl1e elassifo:a
tion and diagnoses ,ue c:ondcnsccl from an c:.-dwusti ,,e J\l.onograplt 
on foss il Cephalopods, at present still in J\18 ., ,d1ich em iJodies the 1·e
fill lts of his [H yatt 's] life-stucly." Gn [ortmrn tely, owi 11 g to H yatt's 
untimely dea th, thi s monog1·aph ,ms 11 e,·er eom1iletcd, and we mnst 
reganl the published classification as a tcnatirn one in ,rhid1 the 
nrn jm features of H yatt ·s philosophy are outlinccl , bnt in \\hich the 
details ar e still to be ,rn1·ked ont. ... \ s snch it has much to commend 
it in eom.vinison to any oI tl1 e other classifieations that Jrnye ap
pear ed be t·ore 01· since the time oE it s 1rnhlieation , and it clea1·l y 
demonstr a tes tha t H _pLtt ·s grasp ol th e gl'oup as a ,rhole ,ms Jar 
sn11erior to tha t o [ any oJ: his preclecessor s or successm·s. 

In America H yatt 's cla ssifi cation has been accepted eyer since 
its appearance in 1900, but most Enropean paleontologists fa iled to 
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1:ecog n1 ze the rn lne oI t liis gene tic cln:-:si-fieat ion and eon l inn ed to 
acll1e1·e to the old ar titi c iu l 0 11 e. J lo11·e,·el', t11·0 o[ t ltc on ts t.,rnlin g 
S11·clli s l1 s t l1<1c nts o[ iw ut il oills, H ol 1n and 'l'l'oeds,00 11 , acc-ep tcd 
J [yat t ·s \\'O l'k ,r itl1 co rn 1J,1ra ti1·el.,· Jc,r i·esen·at ions, an d fro m 1hc 
1·ccc11 t 11Titings of P om1>ec-kj , S<·lii n,lr,rnli', a nd Teiche r t nnd the 
la st editions o[ Zitt el ·s Ci l'uilcl .i: iiyc de r l'aliio11tuloyic \\'e sec tha t 
tli e Gcnnc1 11 s also ,11·e 1·cg,1 rdi11 g i t farOl'abl~·. .AlJCI, ltm1·e ,·e l', con 
clnd es tha t 11,ratt·s sch eme is onl r 1)1'0\'jsjonal and has r ecentl y 
accepted the class ifica ti on of the p c1 lcob iolog ist D,1c-qw\ 1rhich is 
ba sed c·hicfl ,r on t he mo1·plt0 logic:;il fea t m ·cs of 1he si1>lnm clc. 

On th e bu sis o[ th e c:o ns t ru cti on o[ th e siplnmc-le ,rnd i·clatc,1 
s1Tn ct u1·e~, Ica tllJ·cs \\·hi ch ;irc mol'c i-e.sistant t o u<bpblli on tli ,1 11 i;:; 
the ex tern a l fonn of the she ll, J l~·11tt (some11Jrnt as Sac m;i im lrnd 
done as e,11'1.1· ,1s 18.;-! ) di,ill ed the na11t ilo ids i n to senral m,1jol' 
g l'onps, 1d1icl1 he snbd i1·ided ac-conl ing to the Jon n of th e <· 011 c li , 
n a llu·e of 1hc sm· l'acc sculp tn l'e, slrnpe oJ th e sept.1 , etc . Sc1·c l'al o[ 
these g l'oups h,11·e 1·cccntl.1· been s tu d icd i n dctui] b.,· b'oe1:s te, a ud 
j t is til e Jn 11·posc o[ t hi s p ,1 1>e1· to co 11 si<lc r ;rn othc1·, til e j [ ixod 10u n 
i t cs . '1'J1is stndy \\' ,JS lll Hl Cl'ta kcn 11l1cn dm ·in g 1rn l' k 0 11 l'C' ln tc(l 
fo rms th e need fot· cc1·ta iu clwn gc:-; in no menc luturc a llll anm1 gc
m cn t of genc l'a a nll 1·,1mili C's ju th is g r oup hcc·amc n1ip ;11·c nt. 

P R.EVIOl.JS ·nE'\YS JJ\" Irn GARD T O THI~ CLM,S rl,'IC1\ TTON 
OF' 'I' J I I~ :i\IJX O(' IJO. \ :\fl'l'ES 

T he a ffi nities oC the littl e g'l'ot 1p or ulJcn ·,mt fo rms to 1r l1 ic·h H ya tt 
c,·entunl l~· g,w c th e 1rn m c ' •J\Li xoc li on11 it cs " hnYc bee n ;1 pu zzle CYcr 
s in c-c t heir ch sc01·cr.,· h,1· H i1 1T;1 rnk , ,rho 01· igi 11;1ll_,· c·lwn1c- ter izcd 
th em il S bein g ' ' trcs- hi SSiil 'C'S,

0

' Jrr k 11 e 11· 0111,,· ,I \'Cl',\' fc 11· 1·cp1·c
scn ta t iws, but h e placc<l tliC'm in h rn 01· tl11·cc gener a. oncl r egm·dcd 
1hc rn ,1 s eonsti t uti n g· a l'ami l.,- ol' cq ui n1 lcnt 1·;1 nk 11·ith tlwt 11·h ich 
conta i nccl ,111. tl1e r rst o[ til e nrnlt it11clinous mrntil oi lls. H e 11·,1s 
fo ll o1rcd in thi s hr P. l<' ise hC' 1·, lmt Zi ttel, }'oonl, Bill in gs, Blake, 
G iebel, '\Yj lt shil'c, and Wr ight .l ]Jpm·cn tly eon side red these fo rms 
much Jess d is tin ct, n nd becallSc of th eir sh ort, s to11t li 1·i ng clu1mbcr s 
p laced th em in th e i mm ediate Yie:initr of' 1l1e gomp hocern toids. K o
ken pla ced tl1 cm betlrcc n t he 01 -th oce1·ati Lla c, in ,1·l1i ch h e in cl uclccl 
Go111 11l1oce rn s, E ncloccrn<;, ,md Orllwccl'([s, and the Cyrtoccrn tidac, 
in , rhich h e i nclu tl ecl Cy rl occ/'(/s n ntl Ph rugmocc ras . B icl11rn ld r e
£rn nl cd ~lscocr/'{/s ns c lose !>· 1·cl,1 tcd t o T olhoccras and the li1·in g 
:~<' )) ia; R oemer, ho11·e,·c1·, p lacccl i t n ext to 1'rochoc<' rns; Bronn ,rn d 
'\\'ood,rnnl ll C'x t to 0_1Jl'ot rrr1s: P h il ippi liehrcc n L it nil cs nncl Cyr loc
Cl'({s ; and "\'id10lson in h is s11 h-l'am il.,- (h· tl1ocC'1·nti ,b c. Li ncl s t:i li m, 
11·ho nppnr cn t lr s trnlicd the p:l'O np i n mor e d etail than an r of t he 
oth er p aleontolo? ists except perhqls its cl isc-m·ercr, rega rded it as 
r elated to the for ms l'ef'errell to Curlocc rus hy B arrn ndc nncl to the 
p ote1·ioccr a toids. 

J h ·a t t in h is Gc11era of F ossil Ccphalopods, 1883, added gen er a 
hitlt~r to n ot cons itkr cd rC' liit cd to the g r oup, and clil·i ll ecl i t into two 
fo m i I ies, the }l esoccl'i\ t id ,1c and the • \ scocCl'a tidae; Ji csoceras B ar
r andc an d a th en n ew genus B illi11gsilcs con stituted th e firs t , an d 
sl plirn gmi/cs, ..-lscoccr11.,, Glossotcrus, :i rnl 0 JJhidiocern s, all of Bar
i·mid c. 1h e serond. Th ese l 1rn :f,1mi liC's 11·e1·e plc1 ccll beh rcen 1h c 
f':ornpl iorC'rn ti dae and the j Jaelon orer ut icb c in t il e snlJorcl cr E lli p o
ch omioicl a, ,d1ich i nrl nded most of t h e nau til oicls kn o,rn a t t ha t 
t i me. ITo\\·c1·er , in clisc-ussinu: the }Iesoccr11tidae, H yatt (p . 278 ) 
stated that the.'- ,ll'e " yc1·~- distinr t ns a grnnp fro m a ll oth er fo rms 
excep t th e Ascoccra tidae." . . 

'When h e reYiscd thi s cfa ssifica tion in 1900, h e emp ha sized this 
formci· opin ion by placi 11 g these t \\'O fa m ilics in a scp ,11·a tc suborder , 
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tl1e i\ l ixochoanitcs, or ew1nl rnuk with the Orthoc:hoa ni1 es a nd Cyrto 
ehoanitcs ,rhich rercind the -i·em,1indc1: of the numerous forms 
p1·c1·iouslr gronpecl 1ogctl1cr ns Ellipochoa11oicla . Th e content oE 
the Limilr .\Jcsoce1·n t i,lae was lcl't unchanged, hut Ophidiocc J'(fs, 
,d1id1 had hrcn 1·cmo1·ecl 1·rom t lie ...-\ srocernti,lnc nml made the type 
of a ne1r fam i l.1- ( IJ )·,1t1 , 1~98. p. 518) was JJiacecl in a differen t 
~ubonkr, .rnd Cliornwcuus Limlstrom and r olborll1 cl/a ~c:hmiclt
gener,1 ,rhich ,rcrc n11 k11 01rn :1t the time the formc 1· clnss ifi en tion 

11·;1 s l' 1·opo;.:ed- 1rt' 1·e added. 
~in<·r 1hnt time eump,1rat il'el.,· little progress has been mad e tu -

11·anl :1 better 111Hlel'standing o[ the group, and th e na11tiloicl s as a 

\\·hole lia1·c been ~·i1·en Yet·y little attention in Europe. Broili hns 
Jo!I O\l'ed ½ittel an,1 left the .Ascoceraticlac a s a si11gl c fa mi ly placed 

11cxt 1o 1lie Orthoccra1iclae, and Pom11eckj considered th ese forms an 
;1 hernmt sicle-bran(•h of' that fa mil y. Da cqu c reganls ~lscocerns as 
;111. abena nt offshoot or a g1·oup oE nautiloicls chara cterized by the 
possession of a slcnlle1· 1 ulmhn· siplnmclc thrnughout the ir dc,·elop

ment and typified b,1· Ortl1occrns, Cyrtocuas, aml Na11lilus, hut he
ginnin g \\·ith r ollwrlhclla-. Foerste has giYcn 1hc mi xochoa ni t ic 
<·cplrnl opods as a group comparatiYely little atten ti on , but he has 
pointed ont th.it l'olborlh clla should not he assoei,11cd ll'ith them, 

has cont1·ilmtcd much inform ation in regard to 1J i/li11.c;sil cs and 
Ascocrrus, arnl has defi ned t 11·0 additional gc11 ern, Probi!li11gsites 
a nd 8/wmul/1rn·u cc ras. 

Before attempting 1o crnluatc a11y of these nuiu us schemes of 
classification, it " ·il l he 11·cll to rnie1\' each o[ the gcncni concerned, 
;,nd to define ,l(1<1itio1Hll ones. For the sake o l' ron1·enicnce, those 
that ean be eli mina ted from the g-ronp most rcadil,1· " ·ill he con

si,lcrcd fii·st. 

( :enus Y or ,HOHTUELL.\ Sehmid1 l ~,-;.J. 

Plate I , l◄'igs. 1-H 

,\ bout. .1 8b0 Dr.~\. Y olbo l't h ,lisc-01·ercd minut e <·on i<·,il grcga 1·1011s 

l'ossils, 1rhich he IJcli c l'cd to be c:cplwlopods, in tl1c L01rc 1· Cambri:1 11 
blue slrn les near Tallinn (H.en 1 l ) , Estonia. These 11ere exhibite,1 
at the K ,1i serl ichc111\linern logi<;chcn C:escllscha f 1, lrnt they attrncted 

110 particular attention, and a notice of them \\'US not published 

1111 1 il l ' 1, 11·hen Fr. Schmi,lt briefly m ention ed them ,md, follo\\·
ino· Yolborth 1·c[erred them to " Orlhoccrus ." Further stud y, hO\I'-

" ' 
c1·c1·, caused him. to doubt the rnlidi ty o[ 1l1is rcf'e1:ence, all(l in 

1'.l rn .\ LI XO CilO _\ ~Jrr[C c 1:;PJL\LOPOl) S 1l 

1888 he p ubli shed a mo1·c cxten -; i1·c <lcsn ip1i on ,rnd addi ti onal 
ill.uslrntions o[ 111 cm a nd stated tflal although he could 11 01 pl'csc11 t 
e1·iden ce posi1i1·e ly e lim inating th em i'l'Om the ge nn s (),.1/ioccras, 
he bel ic1·ed 1h,1t theil' extrernc sm,1lln cs,-: ,rnd thi n shell , 11'lii!'h 
fa iled of prcsenation 11·hcn 1ha t o[ o1 li er l'ossils did 11ot , j us1 ificd 
a generic d is ti ntti on , aml he JH·oposr <l to c:nll them \'ol/Jor/111'1/((, 
slati ng (p . G) 11rnt he C'hosc a 11,1me a11nlng·o11s 1\'ith 80//r1· rl/a. 

S ince that time h is spc<· irs. l'ol///irllli /II( /11111is . 1h c onl r lk 
sc l'ibed s1w<·ics o[ the genus. h;is br,' 11 1·et·oµn ized in the LO\l'C'I' 
Cambria n n1 other lol'aliti es 11e,1 1· T:1llinn . ,it l\r,isnuj e Scio in 1hc 
Yicin ity or l ,e11ing1·ad , ,1t T,11g·11;01s in \\' iisterg·ii1 1,1 1Hl. in th r 'i\ l ji,Jse n 
i·cg ion in ,\/onr,1.1·, mid in Poland .. \ lso, i\ lntthr,1· has r cf'c r l'Cd 
specimens l'rom the l,011·er ('nmhl'i,rn ( ,ul\l pos,-ihlr th e l011·er rn ost 
1\lidclle Ca mh ri an ) o-[ so uthern 1'\c11· Bn111s11·i<:k to this sprc ies. 
Unforlunntc l.,· lte di cl not dcs(·ribc hi s Oll'll matc 1·i;1I , lrnl instead 

published a tran s la tion o[ ~l·hmidt's d esC'r ipti on and adtled Ye ry 
few rema rks i 11 1·ega nl t o the ,A meri('a n s pce im ens. 1-1 is fig11rcs
pen sketl'hes- a lso lcaYc nrn ch to he desircll , bu t as has al read,1· 
!)Con s ug·g·csted h.1- ~r·him1 e11·ol r ( p. 70 ) . it is extremel.1· doubt fnl 
iI th e spe<·ime 11 s studi es h,1- him ,ire <·011,-pcl' i fi<· ,rith tile oldee 
Eur opean ones. ,md beca use or the s l1;1pe or 1hci 1: sutures, the 

\\Ti tc1· d onlJts tlwt they arc cYrn (•ong,'nrri<·. 
T he cx1ctna l l' h,11·,1dcr s o[ \'ol/1orl/1 clla /en 11is ha1·c been d e

scribed liy Sehmidt , Km·pinsk,1 ·. Bri\s1,HL nnd K ia e1·, :rnd the rn 
tcrntil stnw t u rc by Karpinskr and ~<·hin,lcwo l l'. lt ,rill s11f'f'il'C 
h ere to s tate tha t the eon eh is 1·e r,1· small ( nJ1p,1rentl~· n c1·er m o re 

than 31/:~ mm. in tlit1 m eter and JU mm. long, an,1 gencr,1llr less 
1.han half that size ) , symm etri cally cone-shaped , aml ram era t ed. 
'l'he se pta ar e m oderately c lose !.,· spat:etl ,rncl arc dcp r esscd-eonc
shapcd; 1her bear a small ce11tra l ])el'l'ornti on ,1·h ich imliratcs 1 he 
fo rm er l)l'Cse nc:c ot a 1rnno1r. tlllrnl.11·. rnsc-nl.n prolonµ;;1tion o[ 1hc 
,.- isceral 1·cgio11 , 1n·esnm a bl,1· <·um1w 1·a!Jlc 1o tha t 11·h il'h O<·<·u1iics th e 
siphun('l c o r 11Ic li1·in g Xa1tli/11s. ~<·hindr1rnll' lrns obsen·cd sll'ue

tul'es that lie inte rpreted as short s trn igiIL scptal 11c<·ks, bu1 1hc 
presence of conn ec:ting 1·ings is r n1irc l.1· (•cni j cdnral. Karpinsk y 
has shown that 1·he adornl pal' t ol'. 1hc (•<rn l' l1 is s1 1·011gl_,· <·omp1·cssed 

laterally and the g reat ly restricted :1pe 1'!11l'l' is inegnlarl,1· elliptica l 
or slit -like. Y e 1·:· little direc·t i n f'or mati on is .1 rnilnhk in rcga l'd t o 
t he co mpos i 1 i011 of the shcl I as ;.;pcc· i mens 1·c t.1 ining e1·en fragm ent s 
of it lrnYc n ot been ohscrycd, lrn t th e fnrt that in so me of the ap-
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parcntl.r uncrnshcd s pccirn ns ( internal molds ) th e npcrtm·c ap
pears to lut\·e been e ntitcl.\· closed Jed Knqiinsk_\· to tlie conclusion 
that the acloral pmt oJ' th e co neh mis solt a nd ll cx ibl c ,rhcreas the 
rest \\'a s ri g icl . Schind e1rnl [ bas dise usscd th e compos iti on of the 
sh ell at some len g th a nd has ,.1 bly p r esented ih c ,1\·,i ilalll c c \·iden ce 
for beliel'i11g- tliat tl1 c s he ll ,ms ea\c-,n·cons l'alltr r than ehitinon s. 

The re lat ionship of th is L o,rcr Cambr i,m genus to tl1 c later ceph
alopods has r ccc ntl y bec-o mc a m oot q ues tion , ,rnd at Jln'sen t th ere 
is littl e agl'ecment ol' op ini on as to its Jlrnpcr pLH·c in ou1· seh cmc 
0.f classific,1tion oI th e in \·c i-tclmtl e,;. In 1900 1 lya tl di s regarded 
th e l)rernlent opi11i on that its ,d'finit ies 1rc1·e 11·it\1 lite Orth oc-eratida c 
and placed i t in th e _\ sc: o<;e r alillac next to Glossoce rns, a[lparentl.r 
onl y bccan:-;c Schm idt·,., Ag u1:cs led him to the erroneous conc: lusion 
that it s Ji Ying clt,rn1.bc 1: is '' Ji;uin g and 1meonl1:~1cleLl · ' and because 
its sevt a arc s11 pcdic ia·11.\- simil,ir t o those o[ Ol1oc111oce ras. It is 
now knom1 that all bu t l ite extreme adapel'tural pa1-t o[ the li\·ing 
chamber is expan dcu adorn\\ .\· at the same 1·atc as th e p hni gma con c, 
and tl1c apertlue is great\.\· rest1·icted: therefo re, as ·1·ec:ent authors 
ha\·e mia11imously ,1greed , 1 \ie1·c sre ms to be no justifi c·ation \l"hat
C\·cr fo r lcaYin g thi s gc nns in th e .:\l.ixoc:hom1it es. 

Graban ,md ~hi me r in J 9J0 c: r ca ted th e snhonlc l' J> rotoehom1ites 
for the reception o.f tliis Ca mbri an ge nus, a n(l in 1919 th e se nio1· 0£ 
t hose hrn anthm:s suµ-ges tccl iha t i t \l'il S ' ·an c·es trnl , on tl1 e one 
hand, to the ] [olochon 11it es. nrnl 011 the other to th e Oet hoc-hoan i. t es. 
l3y a crO\rdin g oL the scpi.1 1h c emlo('ones o[ th e so-c·,1\l ed ::; iplnmclc 
o[ th e l\ olochoan ites is prndueed, \rl1ilc a sJi.1 110\ring nnd seJ),uation 
of the septa pl'Oduc:es 1 he septa ot the 0 1' thoch onnites. TJ1 c sep ta 
cha mbers o[ the H oloc·hoai1ites nr c a n e 11· featu re. Th e e1Hlocon es 
of the H olochoa nitcs a rc c-ons iLlc1·ed the homologues ol' the sep ta o f 
th e Orthodwani tc:;. 011 thi s 1·ir11·. the ' siphunelc · o[ th e J loloehoan
it es is th e h omologue o[ th e entire Orthocern sli ell , " ·hil c the e ndo
s iplu rn c lc is the homolog-11 c o[ the (hthoeer,m siplrnn ele , and th e 
en dosiph olinin g, 11·l1 en prcsc11t, th e ho molog-110 ol'. th e Ortltoeern 

shell proper. '' 
G1·abnu has sin ce ( Hl2 :2 ) 1·e it eni teLl tl1csc Yic 11·s, ;1 111plifiecl his 

discussion of them, and add ed ( p. G:2 ) that tlie "('yrlocl1oaniles ... 
may h a1·c been deri\·ed from p i·i rnitil' c Ortliocl101111ilrs, or th e: · may 
1·epr esent a n indepen de nt lin e o [ ernluticm fr om th e anc·estral stoe k 
... , the .forme r Yic\1· th e m ore likel.,· on r. · · " 

" S ince liH's<' s latr'nH' nts 11·,·1·p writtPn , n s till lat r r ,l isc ussin11 o f th is suhj<'c·t h_v 
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S imilar conclusions \Y e1·c 1·e,1cl1ed appa r entl y illllepencl entl .r by 
Dacqn 6 in l!J2l , but J1c p laces l'cAborl hclla ;mcl Orllwcc rns i n th e 
sa me g r oup , be li e \·ing that 1\tc 011\ y cli stimti on behreen them h es in 
the compositi on oI the con ch , probab \.\· co nc-h:·olin in th e fo rm er 
but ca lc ium c-,11·bonat c in tJic latte1· ; 1111d he 1·cganls the Ja1·gc a c
ti11 ocen1 toicl s iplumclc ,is well as tlw t or th e endoce ra toids ,is the 
homologu e oJ' t li e c-o nc:h o [ l'o/borl hc/ /11 , Orl li oc('ms, Cyrloce ros, 
and Xa ulil11s. H e also postul.ites tlwt \rhe 1·c,1s most of th e latee 
rn iled nautil oids dc\·c loped cli1w·t\\- Jrom l' olbor ll1 d la th 1·ouo·h 
Orll1 occrns, p n i-t ol' them 11a1·c ern li·ed i' l'om the emloc-erato ills b1· 
a reducti on or ! he size o[ the siplrnn clc. · 

.Abel h as eons idercd th ese YlC\1·,; 1·u \·orn bl:·, but Sl'lrncli et:t , 
Clarke, ,rnd LTll'i c: h 1 questioncLl the Y,ilid it,\· o[ the li omo logies sug
gested hy (/ i-,11Jau immedia te ly ,1Hc1: their p ostulation. 'J'roedsson 
(pp. 16 -20 ) has slHmn r eason s foe helie,·ing ilrnt l'olborlh clla is 
not th e direc t p1·ogenitor o[ Or/l1 occ rns and that the siplmn clc o [ 
Orth occras is n ot ]1ornologic,illy d iffe rent fro m that 0£ Encloc eras, 
but h e h,1s acc-epted the conclusion th at th e con c-h of l'o/b orll1 clln 
is hom ologo us ,rith t he siplrnnc: lc o[ the cndoceratoids. Sehi11clc
\\·0Lf (pp . 7-1:-77 ) on the cont rm-y r eganls ·i-olb or/11 ella as a t.\·pi cal 
repl'esentati1·c of the 01·thochoanites, a nd h as demon strated l'hat 
its con ch as well ns those of ih c lat rr Ortli oc-ltoanites is to b e 
homologizcd with 111 0 entire eonc-h o[ lit e e1H]ocernto icls mid not 
with the siplrnnclc alone. 

J, 'oer s tc (192G, p. 4) ha s s tatcu tlw t " l'olb orth clla ha s n o r e
la tionship to thi s gr oup [th e l\Iixoch oa nit es], bu t should ]Jc asso
ciated with Sall crclla." Scli indc\\·olf in teqH'ctccl this stntemcn t 
[;S m eaning that F oerste belicws r olboi'I hrllo n ot to be a ccpha lopod , 
as <lo Krause ,,1](1 C iirich 2

. F oer:-;tc in ,1\l probability holds that 
01Jini o11 , bu t i n 19:Z-! Thomas C la1·k 1·c[r n·cd Sall erclla to th e fam
i ly 01·tl1 ocernt ida c and bl'i etl _\· pi-esen ted his 1·easons for d oing 
so, and rn01·e reecntlr (19:27 ) P onl scn , 1rhil c st Ltd yin g fo rms fl'Om 

Grnbnu ( Hull. C'reol. Rue. Clti11 a, rnl. 8, 70:?0, pp. ·113 - 1~ :1 ) ha s rn nw to tlw 
writer 's att<'11ti 1111 . 111 it Gmhnu 1110rlifi cs l1i s <' :nlir•r c·c,11c-l11siu11s i11 t ha t h ot li 
l 'o/1,ort l, ll/a a11rl .'{a/t a d /a :He 1egankd as pri111iti\C' or thol'hoanitC's hut arc' )l(>t 
lwli<'n•d to lw a11<· L•s ti-al to t h<• l1,ilo('h oa 11 it< •s . 11"1li('l1 ar<' statf',l to ha,·<' n ri se11 
from T ~i/1,ardoc('i'as, a hypoth etical ''g<' 1111s. '' ll o11·c1·rr , (hn hnu co 11\' luclPs 
this di srussiuu ll'ith the follu1n11g· se11tL•11c·c : · · 'l' lir •si• stat<'nwnts lprC'su 111ali l_v 
t,h.e who le _pa pc1 1: I, li owr \-r r, rn11:-:t l,c takt."\n a:-: nwn' :-- ug:g·<• :-:t ion~ anll gui des to 
f utu re s tud.v wh1 (' h ma.,· nr 111:1,: · not suhst :llltiatc tl u•ir n d id it.,·· '' 

1 Sec " Di sc uss ion· , Io llu11·i11 g Ura l ,a u ·s pa p,' r c,I' 1$1 10. 

" Sec .. Di s ku ss ion" fo ll,J\\ i11 g 8('h i 11Llcll'o l f ·s pnpn of JD'.!S. 



the Lo11·\' l' ( 'a m1J1·i ,_1 11 ol' nortll\Yes:een Gree nland nnd compnring 
t hem 1Yith , \_111 eri \',1 11 spe\' im c11s, lws eonc·ludeLl th,1 t Saltcl'clla's 
"ccplu1l opod ehnn1r·te1·s nre ycr.1· L·on sp ieuons.'' C'l,11·k's disc·11s
;-: ion is s1 11ipl cmcnt et.l h_1· a number or pen sketches tlrnt bear a 
;.:t 1·ik i11 !.!· rc: ernlJ L1 11 r·c to 1111do1 1ht cLl ccph.tlopolls, ,rnd lie cla ims to 
h,11 (' ohsr1·1Tll · ' s i plion,1 I c-o l l,1 rs · ' ,1 11d a cc nt1·,1 I ,qlel'tlll'C in enC'h 
-.;cpturn ·· i'rn m 11·hic-h a s ip hu11 <·lc- likc tnbc projec ts h,1 c- k1ran.1 to 
Ilic Jll'X t posterior scj) tnm . .. :--;j)c<· im c11s in tl1 e j)11lco11tologic·n l eol
lcc·tio11s 01· Pc, il Jo d_,· 1\l uscu m, Ynl c t ·11 i,·c1·sit.1·, 1·,1il to shmY su(' !t 
,; trn c·tu 1·cs. IJ1Jt i11 r,1 il'll c,·s it should be c mpl rns i,:cJ. tlwt tlicr l'a mc 
I 1·om ,1 d iffci-c1ll lo<'alil_1· 111,111 th ose fig·1n ccl !J_,· C' l,1 r k ; ho11"e1·cr , 
l'o11 lse11 ,1lsu 11";1,.; unabl l' to o!Jsc1·1·c "siphonal c-o lla rs" ancl he 
stat es that · · the shell of this genus (l iffer s fi-om tl1,Jt oI th e Jat el.' 
I\ ,rntil oi\lca in it,-; st rndure. ' ' 

Jt shonld ,1 lso be menti oned in this r·onn cd ion that , Yalc-oH has 
1·c\·c111l .1· ( l !) lJ ) clc,-,n ibed ,1s '·C11rloccrns rnrn/Jriu' ' min ute ernTeJ. 
c·o 11i e,1 l 1·0;,s il s ri·om 1hc l. ' ppcr C',1rnhr i,m of' Chi na that appear to 
pos:-e:-:s :-:m1c·c1·-,·lwpeLl septa ,1 nd a smn 11 rn m·g i mil si plnlll clc. the 
strnc· tt 11·c o[ 11·hir·lt , l111r01·tu11,1tcl.1·, ,ms not i 11 1·cst igatcLl. These 
foss il s u11d oubtrdl.1· l'C'j)t·('sen l ,1 nc,1· ,11 1d d istind ge m1s, am! the 
p11blishcd fi ;:urcs or th em <'e l'ia i 11 l.1· bear ou1 1'1 ci1· })(Jst1 tl a tcd <'Cj) h
;:l opo<l :11li11i1_,·. I !011·e1·c r. it will be well to 1·escn·c jmlgmcnt as 
tu 1hci 1· sig11ifi<',IIH·\' ,111\ l rclat ion,hij)s unt il t he stn1d n1 ·c oL their 
sipliu11 r·le h,1s lwc 11 i1 11·est igMrll a n,l they Jiayo been studied b.1· 
more t h;1n one o!Jsc n ·e r. I t sl10u kl pnli ,q1s lie rn e11 t io11 ed t lwt 
J, oiJ,1Y ,1,-,h i ( I <J :3 1) h,1s 1·ec·ent l.1· suggest ed t !mt · · Cyrloce/'(/s ram
l1rirn .. . maY poss ibly he ,1 11 Ell cs rn e1·co('Cl'Oid . as jnllgcll l'rnm 
its Llesc·ription ,1 ml illustrations, · ' 11·hc1·e,1s :-; r-1t i11 cle1rnU (J9:28, JJ. 
RI ) is in<·lin cd to i-eganl it ,1 s a (•~·d oc-ho,11 1i tc :1m1 p oi nts out that 
its 1ia1To1Y si1>lrn11 c·l c in<lil·,1tcs that it is 11 ot a hol ochoanite. 

\Yit h tli c cxr·e1>tio11 o[ this sin g le millut c fo rm , 11·h ielt is i m
pci-fcdl.1· k110\rn . c1·e 11 quest irnwb le eeph,1lo potl rcnrn ins appenr 
to he c11 til'(']I- ,1bse11t from ,ill of the l\li lll11c (\1mbria11 (cxecpt 
Jhlssiblr it ,-, 1·~•rr hasc ) ,11HI ,11! 01· the l ·1rper ( 'ambria11 "" ( Ozai-k ian 
cxc·l nded ) ; ,rnd j,'oc rste (19~.,. p . l +) lws 1-cc-e ntl~- Sho11·n that a ll 
ul: the (h.,1rki,111 aml ( 'anaLlinn rc jJhal op oLls ,nc holoc·hoilnites. 
Th ose who postula te that eith er or both ol' the T1011·er Ca mbrian 

o;, (:ral,:w ( ll u: 1. ( :,•t1 I. :-;or . ( 'hi, ,n , 1·01. s . lfl:.'9. p . !:.':.' ) has r\'\·('11t l_,. ~tatPcl 
tlint orth(H· f' r:t(•dJH'.-; :t!ld (',"l'hH'('rn<·o1 10:-- whirl! :11 •1H1n r to lin,·(• ort l1<H· ~1 oa 111t 1e 
:--i pliu 111 -1 1•:-: o(·l·u r i 11 tlH' · · u ppt•rm11:--t C:1111 hrian lied:-;_·' or Nha 11 tu1_1g·. J l. owe,·t•r, 
tl <J dt•~(·riptii, 11 \)r i l lustration of tl 11•:o;<' ior 111:-- \1a :-- :--:o fnr hPl 1ll _puhh:--:hf'tl . 

1 .) 

Jo1· ms, l'olbor/11rlla ,mcl S({lt!l'l)./o, a1·c cej)halopods al'C almost 
l:rnmi_mot1s in tl1e C'on rl nsio 11 that tl1ey ,n·c orth<wl1o;mites ; there
fore, 1 [ ,l"e ,ll'C to t cg;in1 th em n.~ a11cest 1·,il 1o the l,1tc1: eeph,1 lopocls. 
we mnst postnl,1t e that orth oc::ho,rnitcs. ,rhich !'or some n11explai1wd 
reason f',1ilcL1 to lcnYc n rcr·onl i11 } Lidcl lc ,rnLl l 'p1lc 1· ( ', 1mhi-im1 
times, crnlwd int o holo('ho,mite~. 11·hieh. in 1um. late1· g·111·c 1·isc to 
m-thochonnitcs: 01· t lwt or11 Hwl10,111 it cs ,1etuull1· cxisiccl cl t11·i1w 
:i\L i(ldlc C'.1 m!Jrian , l -ppe1· ( 'n mbri ,rn . Oz11 l'kia;1, a11\l (\ma cli ,1;~ 

t imrs, hut \l"C h,n·e !'ailed to 1lis<·o1·e1· ,1 t l'ilcr o[ tlH'm ,is ,·r1. Ho1 h 
of t hese possih ili1i rs ,11·c extrcmel _1· irnprulrnhl c. 1111d it ;HJ11· seems 
to the 11Titc r tlw ( \\"C shoulll 1·cg-,1n1 1·otbur//1rllu und ,\'rtl/ 1 nllo. 

,rhieh nppa1:c11tl ~· shonkl he m:sor·i11tccl i11 ou 1· c-lm·sific·ation. ns 
pteropoch:, co11 nln1·inds. or r01·11mi 11i l'crs, i .e .. 110t c·epllillopoLls: or. 
if th ey a r e ccpha lop ods, ,re should c-onsicle1· 1hcm as 1·qH·e"en ting
r,n nben·,rnt side -hranc·h ll"hieh Jc,1rncd to seo·c te ·'hni-d-p,11·ts · ' 
cm·l., · in Cam brian tim es hut (li ed out " bcfo1·c 01· short h· a l'tcr the 
begim1i1 1g of th e i'\liddle (.';1mbl'ian . ,1hc1·e ,1 s the fo r ms. 1Jiat ,rcrc 
,mccst ral to th e rest of' th e reph;i lonocls rc m,1i11 eLl 1rnkcrl an<l tlt c i-c 
fo rc 1·econ1less until Ozm·kian tim~s. 

Uenus Or111 ocE1us H:11-r,mde l SG.i 

Ophiclioccrns Banarnlc 18G7. hllt 110t O pl1iucrms ll_l'itl i. JSG7 I 
P late U , Fig,-,. J, 2 

Th e gen eric: t el'm · · Op!iiocems" ,ms oriµ·i nall.,· intl'odur-eLl" in 
J865 by Ban andc in a Yoln me ol'. plates (e::qJlanation o[ pJ;1te -l::) ) 
as a subgenus of L ituil c0 to inc:ludc th e fol'rn s in ,rhi ch the free 
·traigh t ante1·ior 1iortion o[ the conch is short i1 1Hl the ancrturc 
contracted , or, t o he exa ct, " porn· !es formes ~ (•ro~se rou i-t e 
et a Olffet·turc contractcc, qni cm·aetrrisent la l'aunc troisir111c 
silm:icnn e ct qui t'011trn ,-; (e11 t awe lcs L iluilc.) ?1 Jongue C'L"Osse ct a 
Ot 1Ycrtnrc non con trnc·te'c? de la fa1111c sec·ondc. · · Th e text to 
accompan.1· tl1cse pl,1tes r1 id not ,11lpear 1111ti l hrn ~-c,1rs ],1ter, 11 11d 
in it Banandc ( !). 17-l: ) (1·,rnsfo r111 c<l his ter m 0 JJhioccm., to 
0 LJh id iocc l'as, st ,1 ting 1lia t he did so to a rn ill l'OJJ rusio11 11·i t Ii 

3 'rho speeimrns from the Stonrs Hi1·<·1· u[ 'l' e1 11H•.,sP,' that " ·rrP l ,rirfh· 
;J,cs,cnbcd h.v Saffonl (Grology of Tc1111rsse,•, p. :!Sfl, X>1sh1·illr. !kGD ) :i's 
. Sr'.ltcre lla E11/111[11n" nerd to 1,e 1rst,1cliPLl. hut there scrms to lw littl e 
JL1Stificnt1011 for tl, c ,r rrfrrr nc·c to th e LO\l'Cr Cambrian genus s,,/1,rcl/a. 
, '·•"OpMocfrns ' ' ;,:i111p(r.r w:1s fig-urrd li_v Barrantlc as \'arl_,. as l S:3."i ( Jl t.!l. 

• oc. gcol. :E ranee, :!c srr., t. 1:!, pl. 51 fig. G) hut "·as rcfc rrc\l to L il uilcs. 
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Ophiccras\ ,rhiclt ,ms applied b,r Suess" to a grou p o[ ammonites 
du ring the p rintin g of 1 he plc1tcc; ,md before their publica tion . 
~..\ ccon]ing to the Int e rna t ional Hul es o[ Zoological K omcn cla tu rc 
(R ecomm endations fo ll o,r in g .A1ti clc 36 ) Ophioccl'ClS is n ot to be 
re j ec ted ,1s a horn on)·m of Opl1icc l'as; th er efore Barrandc ·s eal'li er 
term , h ::n-i ng p ri oi:i1y , must be rcga n 1cd as the Yalid name of the 
gen us. 

In 1867 H :·a1t', , r it hout 1akin g into con sidcrn tion Rarr,rn de ·s 
earli er use of' the term, c rn plc,yccl Opltiot cl'aS for a th en n ew grnus 
of ,1rnmonitt' S. Tinter , in J900 (p . G7~) he l iste(l thi s ge nu s as a 
'-yn on:·m o [ one o [ ]1 is b ter genera, Culocc ras' I-I ya It 187] , np 
pai·cnt l.1· r ej e<: tin g lii s ea rli er ten n ,is a sy non:·m of' 0 1J11 iotcl'as 
Ban-,111<l c 1865, hu t n ot stati ng so. XcYer th cless, Opl1ioccm s ] f:·att 
was i11c1C:h-cr tentl y 1·esuITectcd in the second edit ion of th e 7,itt el
E astrn a n T r.rl- l! ool, of I'ulco11lolou.11 (p. 6G,i ) b .'- J·. P. S mith :rnd 
Caloccl'as \Yas d l'oppc<l. B ro ili (192.J., J) lJ . G71, G72 ) pla ces th ese 
h rn gener,1 in d iffc 1·c11t subfa mili c,-, . lmt :1 s fa r as th e ,1Titci: lrns 
been nhl c t o lea rn , t he>· arc s_n1on,nns aml C'rilocc ras is in good 
standing ,rherea s Ophiocrrns Jlyatt is to be i·cj ected as a l1 omon_\·m 
o[ Ophiocc ras B aLT:m de. 

Ba rrn nclc cli c1 not desig1wtc n l)·pe fo r h is sll bgc 1111s Opltioc cro s 
[Opliiclioceros·i, nnd i·ecentlr .1.- 'ocr ste (1930, p . 19 ) has selec ted 
· ' Ophicliocc ras simplex RmT,nu.1e " as s u(•h. Ilo" ·c,·e r , as ea rl.,· as 
1868, Ta tc0 li ~tcd Lil ;1it cs 1w khol)/1 en.sis Kj ernlf o C the On1oYician 
of Nu kliolmcn , Nonrny, as th e gcno t)·pe , nn cl this designation is 

c. T his lrn n is no11· ge n('J'a ]ly nscriherl to GrC'islin ch, 11'110 h01YCYC r tlirl 110t 

usr it m,t il 1880 (Rcronls of thr C:001. 8U1TC' _1· of I nrlia. Yol. 1~. p . ]09 ) . 
S ince it '""' pn'ocrtq ,ierl . n nc11· gC' 11 C' ri r t('J'm is neetkd f or Grc isha ch 's gcnus, 
nn d it is herr prop osed to cnll it C: rrisbochoccrnR. i11 hono r of its original 
describer. 'fhc tnw of thi s genus is r: reisbocl1o crras [Opl,iceras ·J t iuet icu in 

( Orci:,ha ch ) oE t ill' Lowc•r 'fri,,ss ir of the Il i nw layns, and th e gC' nc ri e char• 
ndPrs n rC' ahl_v sd . fo rth h:· Grei slxi ch (o p. cit. ) , H :·att an d Sm ith ( U . S. 
Gcol. Snn·e.,· i>rofrss i11 11 al .l'a p,•r JO, pp. 1.1 i -ll -~, HH)3 ), a11<1 Krafft nnd Di c ner 
( I ncl ia, Oc•ol. fiu 1TC'_I" :.frm. , scr. 1:j , ml. 0, 11w111. 1, p p. 80-81, 1\109) . 

G St]('S,. Edun rcl , . \ nzcig;cr dcr Knisi' r lirhcn Aknd r m ie dcr \Y issl'n ,c- haftC'n 
i n \\' ie n, Matl1c•111nti seh-Sntun·.i ssc nsthnf tlich e C' lns:;,', IT. Jnhrgan g, p. Jl2, 
18G;j , 

1 H yatt, Alph r us, Thc fossil cepl1nlopods of tlt c :.fo ,rum of Co111parati1·c 
Zoo logy: H nn·anl ('r,ll. '. [us. Comp. Zoiil. T'\ull. , m l. J, p. 75 . l. RG7. 

s i'rnpos('d in a f<H,tnote h_, . . \lphc•us H.,·ntt ( On JC'l'c rs ions a111011g t ill' 
ammoni te, : Dos t011 Sot . Xat. Hi st . l' roc., rnl. 1-,, p. 2!1 , 18, 1 ) , am1 later 
l1eatrd of a t lr1w th i,y thP , nmc nnth or ( Genesis of th e r\ rictidac : :.lem 
oi rc•s '.[ 11 ,c um of Comp;,n,ti,·c Zoology at H nnanl Collcgr, YO!. 16, no. :J, pp. 
136-15±, 1889) . 

n 'J' atP , Ralph, _\pprn ,l ix 1o the Manunl of '.follu sca . . h.i· S. P. \\·ood -
\\':ll'cl, 2d ed ., p. S, Lomlnn, 186S . 
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" not subject to change." This latter species is not YCIT si milar 
t o the fo nns figu r ed D!Hl dcscJ'ihcc1 hr B,ll'nmdc, ,rhi ('.lt cnmc from 
the l\I icldlc Siltll'icn of B ohc mi,1. an<l as it is rnthc1' deeply inYol ntc, 
though lwco rnin g less so n ea1· th e npcrturc, aiid clocs n ot possess a 
free str,1 ight cxtC'nsion o[ the l i,·in:.i,· clrn mher , it· is n ot con gcner ic 
,1it lt them. Xcnrthclcs;-; , it ,ra s con,; id cr cd so h.,- B arran<le, nncl 
c1 11 houg·l1 til e <1csignal ion o[ it as th e µ;c 11o typc seems ye1-y i nap
propriate, it is " not subj ect t o ch ang;c. ·, 

K jenil ["' J1gnrct1 thi s spcc- ics ,1lll1 ]istcc1 Ili c gc 11 ern ·1 hol'izo n and 
locnli t)· 1·rnm ,rh il'h t he type c,1rne , hut he t1iL1110t clesn ibe i t . ~ o 
uthcr 1·orn1s ,1 1·e k110,1·n to th<' ,ll'it<'l' tlint ;ire c011gcncr ic \\·ith this 
,;pec i<'s, illl(l :1 ,~e 11c1·i <: d ia i.:-n os i,; is not attempted l1c1·c :1s n ei th er 
spcc- imcns nor dcscrip1iPn is nrnil alJlc for stl!(l_,· ; h::jcl'lllf's figllres, 
ho,1·cye1·. al'C r CJ)J'oc1nc<'t1. 

l n hi s G(H cl'a of F ossil Cq1li r1lo]i(Jds, ·1883 (p . 279), FJ\;dt 
p laced O11hidiocc ms Barrandc [ = Opliiocc /'(/s Rirnm de] in th e 
L1rni l)· .:-\ scoeer ntic1ac , nn (1 slntecl: " T he costa lecl , compressed 
y:horls ha\'c som e rescmbLmcc to those of A scocera s an d the ap
ertu re is closely si milnr to C:lossoccrns. . . . ,Ve plncc th em [ the 
O11hidioccms she ll s] pro,·is ionnll:- ncnr ,\ scocerns on accoun t of 
the Y slrnped npcrtures nm1 form o[ ,rhod anc1 costat ions. " H ow
eYCl', by 1893, H yatt lrncl become ::mare oE the in correctness of thi s 
J'e[er cn c-e, and he (p . 513 ) r cmo,·ccl the genus i 11 question from 
the ..Ascocernfalac nn d made it tlic tn1e 01 a new fam il y, ,rhich in 
] 900 ( p. 3:20 ) he pl acecl iu a cliffcrent suborder from that t o 
"·hich he r cf'cn ecl A.sco::c 1·as n nd its allies. This la ttcr cln ssi:fi ca
tion is hr far the more t en:.ihlc, nnd it " ·il l suffice here to state 
that n one oE the for ms that hn,·e been rcCcn'CC1 to" Ophiclioccras" 
appears to be nt all closely 1·cl::ited t o m17 of the mixochoanitic 

nautiloids. 

Genus E-coPm ocr-:tus :Hiller , 11. gen. 

Pla te IL Figs. 3-7 

~\ s n otccl ,1ho1·c Burrnnclc establi shed 1lie genus Ophioccrns 
[ = OJJlticl iorcros] for a group 01 Silurian fo1·ms from B ohemia 
bu t i ncluded un Orcl o,·icinn l'or m f' eom Konrny, apparently only 
becnu se 01 a, su perficial resemblance of the aperture. Unfor tmrntc
ly, this OrdoYici an form ,ms later chosen as the genotype, nncl as 

10 K jL'lnlf. Th cnrl.,r . YriYisn wd 0rologiskc Fxcursi oncr i Christinnia 
OnH•g,i', .. . , p. 9, t ,':-d fig. :?J . p. 1~. ('hri,lianin . J'-,G.}. 
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it is 110! r·o11gl'11c1·i(' 1rith the :--;ilul'inn ones. a 11c11· generic 11,1me JS 

nccde(l ror il l(' l.1tt r r. 111 as mud1 as th e g\'trns ,1w; a ·tn,dl.,· es
t,ililishcd ror the !-,il111·i,m ru l'!ns. tl1e !Cl'!ll L'u opliioccms is here 
p1·opos('d i'ol' th c111 , a 11 (l .U t11il(s [Op//io('(l'((s, O/ll1idioccros] sim-
1, l/.t' H.11Ta 11<l (' or :-;t;ige J,; or the .\fiddl e :-iilnri,111 oJ Bohemia is 
d<·s ignn1<''1 as 111c g·enot,qie. 

Th<· (·iiiJ l';J<• te 1·s ot this / .. tcnus m·c a(l111irahl.1· set f'ol'th h.1· Bar
l';1ndl' ( pp. 17..J.-17(>) . ,rnd till' 1·cader is l'ci'enw1 to hi s Yolum inons 
mo1w.'..!'l'il l1ii l'o1· ;1 detailed g<'ll(' l'i(' di,1 1.mosis ; Hi s<> a <·on(' ise <1i 
;J1_! 11e1 -.; is has l'('(•Cntl_, .. lwrn pulili , hc<l Ii.,· l·'oel'stc ( IU::W. pp. 11)-:20 ) . 

TIH' rolllmi 11g SJ >ef' ies sho uld he rel'cn ed to this p:rnus : 011l1id 
in1 ·1,.,1s l f)j1//l()c 1ms l urniss11.~ Hal'J';J!Hlc, 0. p1·0.ri/1111s B,1na1Hlc, 
0 . /'/Id< 11s Hi! nande. 0 . simpl, .r (Barn111tle) . 0. lu1 cr l3al'rnnc1e, 
0. l1ss(/11l11s n ,,nanrlc, all 01· :-;1,1gc l~ o[ th e ~ilnri,1n ol' Bohemia ; 
O. r, lirnfu/11111 . \ 11gcl i11 ;i nd 0. rota ·1,imlstrom or the ::\ liddle 
~ilul'i:m or (:ot l;rn (1; L il11i/1s urlirnlal11s :--; o,1·cl'hy 11 ,rnd 0/Jli icl
io('( ms r1101111/rirnm !~ lake or the :-;il11ri,111 o[ ·1~n,_di1 1H1 ; Opl1id
in('( rns u·i/111i11ulo11111st FoCl'st e ol' th e (' edal'l'ille llolom itc ol' Ohio 
:lll11 tl1c 11H(•i11e dolomit e o[ \\'is (' 011si11: 0. 11·1/!(l' i J-'oc l'stc of the 
1/;l('ill<' or l lli11ois: al](l p1·oba!JI~· tlie .- pc(· imcn 1' 1'0111 the :-iil n rian 
<>I' ('on1millis lsl,1 11(1, . \ r l'li<· . \ mel'i(',1 , that ,1·as dcsc1·ibcc1 by 
~,, Itel'' " ,is " Li tuitcs --. 11. sp. · · 

n;1na11<ll' ( l'OI. ~. 1exte ..J.. p. 510 ) ill(·ludcd L iluil(s 11al.11ol-
111<11sis I, jc l'ul [ 01· th e On101·i(•i ;m ol' K11kbolmen. '\"onrn:·• ,rnd 
( 'l.11111111111 c/1 /JI'< ~sa (Ei<·lrn·ald ) le 60 [ = .Yaulilus clcwcs,m.· Bic·h
,rnl<1 18..J.O J o[ the -:\licldl c <>nlo1·i(•i ,m oI Odin sholm , E stonia , in 
the s;Jmc ge nns ,:,; all o[ th e 11 ho1·c listcLl l'o rms knol\'l1 at tlwt time, 
!mt the i 11tenrnl rnolcl s of hoth ol those ~pecies arc smooth 1111d th e 
;1d01·,il p11l' t or the il' eon('hs is in eo11t,irt 11·ith the prcc·eding· \'Olll-
1 io11. Jt i-; t1 ·1 1c· th11t the degTcr o r inl'Olnti011 in both spec· ics cle
<· l'ea;.:es ,Hlor,ill.1· and ·· .Y (/11/ifus " d< 11Oss11s nrn .1· belong in th e 
,:1 rnr l'amil_, .. 11s L' 11011li i1,o/'(/s, hut the gcnernl slrnpe of th e eoneh 
;J llcl the naturr or th e sn1ul'es o[ L i/11 i/(s ro pl1iuccrns ·1 nakliol-
11/( nsis is so <liffcrrn t l' rom tlwt ul' th e speeics l1cre 1·cfe 1Tcc1 1o 

11 ~""·1•r l>1· . . lanH'.' d<' (' .. in ;\J ur..1, i,"n, H. r .. ' l' hr ~iluria,1 S,·,t<•111 .... part 
:.?. I' · t i·!~ . pi°. 11. ti;_:· . • :i J 1,ut 1101 fig-. 7. 111\' ori;..:'inn l of ,l'hir l, 11':t~ latr•r rlPscrihr1l 
as "( '_11!'/o, ·u us ,_,. /,-i, •u / 11111 ' ' 1,., .. 1: lak,, (. \ 11111111,g raph of t h<• British fu~sil 
(',·pltnlnp",!a, 1•t. 1. l'l'· 1,:': -l'-1·, J <.. ,~~ll. L o111l,n1 , ] .~:]!!. 

1c Sa ltt-r .. 1. '\\" .. Gt•nl "gy: .\]1J H'1Hlix in ~ulh rrlan,1, J>\'l p1• r .. . 1uurnal of a 
ynynge iu Baffin ·, Jln.v an1l B:ll'l' 11 \\· Rtrnits .... n> I. :!. I'· ('rxx ii. L oo,1011. 183'.?. 

TILi•: \[TXO(' II O. \ \"iTI( ' ( 'EPII .\L()P<ll)~ 1'.l 

J:.'uuphiucuog, that it see m,; ,·er.,· dun ht l'ul i r th e.,· ;11 ·(' ;I( ,ill 1·loscl.1· 

1·elutcd. 
'l'o a1·oid ,rn1hignit .1·. it slto ulll pcrh nps he l'l'pe,llcll he1 (' tli;1t 

l! Oll C 0 1· tli c abo,·(' listed 1·0 1·1n s is ;1t nil <·loscl.1· rclnll'd to ,111.1· ol' 
th e mixoe lrn,rniti(' (·r 1,h:1lo pods. ;ind J,' 1101il1iuc1r11s slio1ild ii<' ;J ;.cso
<· i,1tNl ,rith L ifui/r ., .1nd not tlw ;1 s(·o,·cr,itoids. 

(i en us }ii 1-:,.:m•1,:1ns 13:i 1·1·,11H le l ;,-;77 

Pl ate II . l·' ig·s. <°'- 1~ 

'l'h is '..!·c11us 1r,1s cst.1\Jlis\J c(l h_,- l~a 1T;J 11d t• i11 IK77 ( pp. l !l .',-~()(J ) 
011 ;1 sin gle i11tcrnul mold or a li,·ing ,•\J;J11i\wr 1·rom :,-;t;1gl' I•: or tiil' 
::\ li ddle -~il 11ri,111 oJ' Bolicrnia. H;1l'l'i1lld c ,1 ;i(es th at hl' kept th (' 
;.:pe(• imen ror t,1·c 11ly-fil' e yca l's bdore de,w1·ihi11g i1. 1r;1 iti11g in rn 111_ 
Jo1.· the disco1·e1-_1· of othc 1· spcl'imcns that 11·onld elu,·1d;1t(' more ol 
the specifi c and ge11e1·ic ('l1m·nctcr.,. ;111 ll sin(·(' that ti 1ne no otlit' J' 

1·e prcsc11ta1i1·e or tlic genus lws been 1·u1111d. . . 
The holo1.\'\JC or th e o11l.1· k11011·11 ;-;pcc·i c,; . .l/ 1s()1·rms /Jo /i11111, ·111H 

l hiri·anllc. ;ippeai·s to r c p1·c,cnt ;1 sho 1·1. stou t ])l'(' 1·i(·o11l' . that 1s 
elliptical j n cross se<-tion ,1.- it is slight 1.,· ll cp 1·esse(l dol';.:o-1·1' 11 1 l',iil .,·. 
T he ]i1·i11 g (' l1i1m\Jc1· is ,·e r.,· shol'l and \li e ,ll)l' J·inn' is g 1·c;i1 \.1· i·c
"'!ridcd (l;> rs,111.,· ;ind somc11·l!i1t ,o 1·l'111r,tll .Y, hnt not ;it ,ill la\(' 1·,ill.1·. 
Jt is l!ill'l'O\rl .1· clli p tic-11l in outl in e, hut thC'l'e ,1ppea 1·s to hl' a snwll 
Jiqlonorni,· sinus on the 1·cn t rnl silk. \3; 11Ta1Hlc states ! liat as tli(' 
s ;>Cl'illH'n is Jll ·cse 1·1·e(l in IJ\;1(•k s lii! C he ,ms ,wt ahk to (ll'll'1·m111(' 
dcfi nit ch· irhethn t li e n•n t rill 11 otl'it w,1s ol' ig i11 HI 01· 11·ils clue _to ;111 
ac·eide ii t. dul'ing prc,errntio11 , hut th e g'l'o11·tli li1_i cs h('lHl ,1dnp1(·;1ll,1· 
as the,· noss ,1n i11disti11d lorni;itudi11 ;il rn ed1i111 g'l'OOl'l' 011 the 
,clltrai side or the (·ondt ,11Hl thel'dol'c in(li ,·ntc tlli!! the n?!<·h 
l'E'J)l'escnts a liypunorni<: ,;inns. Th(' sutll!'C~ ;1rc simpl e am! s(1 ·;11,~·h( 
nnd a l'e dircc:tlr trn1is,·crse to th e Jong a~,s o_f 1hc ('O JH'h. l!1c 
~i plrnnl·le is central i 11 position ;1 11<l is !'~l.1t11·(' l.1· snwll ;ii 1(~ 
Jrnssage (hl'Ott!!h n septum. hut th e s:lilJJl' ol _1ts_ s~gmcnts ,a nd 1t~ 

l ]1 lt.ll re ·1L·c not kno11·11 · 11 01.' 1s ;111Ylhlllg l,11 01111 ,ts to tlH ge11c1·n <- l . • • 

natnre o[ the phragma('one. . . . . . . . 
!3nrraiide iYas u 11 a1Jl e to plaec this genus s;1(1sln (·to1·_1lr rn hi s 

l . ·r-· 1· f >t· lie (li,·ide(l the 11:1utiloids in!u t11·0 11 w .1 or_ g1·0L.1ps t ass t ,ca 1011 , l · I 
I I . . · . r the rniturc ol' the npC'l'tul'e. and he to 11 s1dl'l'ed 1 wt 

(, 11 t le ).!SIS O • . · 1 f,:•n ( 
of Ji rsocrrns as neith er simpl e nor c·ompo;-,1!c_. l l: ·,1tt rn . ' , . p .. 

I I · . ti {' ·,-1Jc' c,r •1 ntll" l,1 m1h· ,tnll ;is,;o,·i,1ted h is 27H) rnal e t 11s ge11 Lis 1 1• ' • 

/J1'//i11u~i /o; 1ri(h it ;lp[),ll'C' !l(l 1· 0111'· l> l'( ·;)l!Sl' 011-11 then n c11· gen us , · · · · · 
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both ,rctc hrc\·icones \\·i1li shot! , buliJol!s li\·ing c·lrn n1bc1·s aml rc
r-trictcJ .1pertt1tes. lle pl;1cell tli is f;1 mil.\· bch\·ee11 til e C:omphoc
enttidae and t il e ~\ seuc·ernticlu e lint st nt e(l 1hat the members oJ: it 
\\·ere " \·c i-y di sti11t1 as n µToup fn Jm ,ill l'o rm s exc-ept til e ~\ sco
ccrntidae." L,1t cr , in 1900 (p p. Gl .i-,i l6 ) li e combin ed this fam il~
,ritl1 the ~\ scoc:cra tid.1c to l'orm n nc11· su boi-c1cr, the 11li xoe honnitcs. 
Zittel ,ind Broili l'ollo11·l'Ll H .\·M t Li l p;11t n11ll Jel' t .l[csonl'((s asso
r iat eLl 1ri1h B i/l i11us il1s . hut Fi s<: li c1·. l·' oon l, ,111il T, ilHlstrom pbrec1 
i L ,rith th e g-ornp)1oee i-atu id ,-;. Th is l.1tt ei- c• l,1ss ifi c.1t ion seems logic-,1l 
to tl1 e ,n·i tcr, hut until th e nn ture 01· th e si1>lnrncl c is cst,ih li s\1cd , 
i t ,rill not be possibl e to c-lass i I\· 1h r g-c 11us ll'ith c-rl'ta i11t /. I I01r
er c r, it docs ll ot ;1ppc,1r to be ,it all c- loscl:.· 1·eli1tCL1 to a n.1· o[ th e 
true ~\lixocli om1i tes, i.L'., ~lscoc< i·us ,1rnl its allies. nnil th et r see ms 
to be no justifiea ti on !'or ka\ in g it in th,11 snbonler. 

(: en us P1w1;11 ,T.1:\'\ :s1T1-:,; Voerstc 1 0:28 

P J; 1tc H I, Vi gs. 10-13 

Focr :;te (19:2 °, Pl> - 3J7-3:2O ) ha s 1·cce11tl .1· 1·cc:ognizc<1 that fo nr 
of the species pre\·iousl .r 1·cl'c1TcLl to R illi11usil cs ,n·e d istin<:1 lr 
more primitiYe th an typ ic-a l 1·ep1·c-;c11tati1·es o[ that genus £m<l lrn s 
pro1iosecl the gc 11 eri<.; te1w P ro{Jil/i11ysi/ cs fo r them. l,"nfol'ln natc
Jy, each o[ these spc<: ics is hasccl on a :-,inglc frng mcnt,1ry specimen, 
the ca1·\i cr sta ges o[ the conch arc ll ot k11 om1 , am1 th e siJJhunclc 
has not been obse1·nd . XeYcrthcless, i. t seems clca1· tliut thi s gronp 
is di stinctl y intermediate bct11·ecn )J ill ingsilcs nnd it s progenitor , 
an Oncoccras-]i kc fo l'm, mid it should be rcg::ndeLl as the most 
primifo·e member or the .'\lixochoa nitcs. 

The genus in clu des lJrobillingsilu; 1ccllc ri F oc i-~te pi-obnbly 
from th e C:alcna o[ '\fi sconsin. 1'. 1ci// iun1sporlrnsis ( b'ocrstc ) 
from the Cntl1e~·s fo rm n lion ot' ,1·cs t ern Tennessee. P . urin111s 
(l,'ritz ) 1 ·' of the Upucr l\ihoutg memhe1· o[ th e l'ti<:a g roup o[ 

Hontli e1·n Onta1·io, a 11 1l l' . 111wii/ ouli11<11sis (F ocrstc) J rnm the :i\lca
iord member o[ the lo,1·cr Ri e:h monll 01 ::\ [aiiitoulin .I slan d. 'l'lte 
last . pccie. listed is of (-p11er Onl o\·ician age nml th e t 1m pre
cedin g ones arc or :i\fa1dl e On101·ic·i an ; the ltoi-i zon of tli e ot l1cr 
,.pccies, the gcnoty1Jc, is unc-e1-tai.11 , lmt 1 here is good rea son to 
belic1·e th a t it also is ::\li,l ,1\ c Onlo1i<·ia11 in age. 'l'hc genus then 
appears to be cltaradcri st i<.; o[ the ::\liddl e On 101· ician but to ha\' e 

, a D t•,wr i\ 1\'11 i11 L'arks . \\ '. , \ .. T'auna~ :111<1 ~tra l igrap hy of the Or(ln,·ir i:1 11 
l)lnek ,ha IPR :t Jl( l r e lated l'!)('k~ in s,,utill'l'll 011ta ri o : Hoya l 8oc. Canada Trn11s.1 
:.;J se r., rn l. :::l, pp. 85-S U, l! l::S . 
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co ntinneLl on int o the L' ppe1· Ord o\·ici,111. ,1·hcrc its JJlace is largely 
t[l ken IJy Z: i/li11ysilcs ,rnd Sc lwc11 rrloc cms, disct1ssctl below. 

Th e conc\1 is \Jrc\· ico ni c n1Hl mollerntcl.,· :c- mnll , [l lHl in romplcte 
spcc.:imcns 1rnuk1 prohnbl.1· he simil,n- in slrn11c to tha t of On co
a ras, but only the al1on1l ohese, ol'Oil1 expansion is lrn O\r n. Thi s 
ronsists ol' th e ]i1·ing c·h,nnber nnd the 111·0 to fo n1 · ,1(1oi-nl cnm crn e. 
]t is t.1·pi c- ,1ll.1· dcp1·esscd dor,·o-1·e11!rnll .1·, but in 7' . 1111rnilo11 /i11 en 
sis, th e la st rqll'cscnt nt in~ ol' th e µ:e1rns kn O\rn , it is slig-ht l.,· com
] ,1·esscd la terill I:·· The do1·su m is st rn iµ: lit or sl ig-ht l.1· eo 11 caYe or ron -
1·ex, but thr \·e1it ct is im·,uinhl_\· s!Tong·l.1· conYcx , ll' ith th e 1·csult that 
th e spec:im cns appear \·c1·:- obese. 'l'h c rnn x irn11m tn1n sYcrse l1irncn
sions o[ th is O\O id exp,rn sion ,ll'e att,1 in cl1 11r,11· its rnit1 -lcngth , nnd 
the conc-h con ti- ,1ds bo1h illlapi c·n \1.1· ;ind utlorill\_1· frn m tliat point. 
' \'here is a sho1t j ndi st iii et neck-Ii kc extension or th e Ii l'ing c·Juim
ber 11 ext to 1hc n1:e1·t tue. c·n li ed the '' n ec-k · · h:· F oe1·ste , hut the 
exact nature of t lrn npc1-tm·c has not been detel'lnincL1. 'J'he ,,dornl 
sep ta , th e 0 11 \_1· ones k no\\·n. ,11·c not t rn nsYcrse to the Jong axis o [ 
th e conc-11 , 11s arc those o[ rnn.; t nautiloids, but a1 ·c sti-on g-ly inc.:lined 
to it ;1rnl almw the latcrnl siLlcs of th e c:onch the sutures slope 
stroii'o•h· adm·,i\\1· f 1·om th e Ycntcr i!Hd cross th e d01·sum as b1·oad 
roumlc;l snddlcs.; the dorsill part oC th e li\'ing c-lwrnher is th erefore 
ycr.r .mnch shm·t er than th e ol>c,·e Ye nt ml p ,1 i-t . 'l' hc sutures ,ire 
sli!:thth- sig-moicb1I. hut there is no st 1·o ng· 1·c1crsnl in their rm-Y
;;t~1re, ·,md, the doi-sn l sa ddl es ot' th e allcJl'i1l SL·pta do not cxt eml as 
l'n r oi-ad ns t\1cY (lo in Rill i 11usit < s. 

'l'h e sutui-cs.o [ 1,. J1rim11s crn d P. nwni/011/inrnsis a 1·e Ll istinc!l y 
int ermediat e hchl'cen those of / '. 11·i/li11ms1Jol'i111sis ,111d P. icc/l cri 
nnd th ose 0 1· B i/l inusi!l's; th r)· ,ire m01·c close \.\· c· ro1H1 cc1 tlrnn th ose 
ol: th e last t11·0 mention ed ~pcc·i cs. more st-i-ong\_1· imli11cd to the 
lon g ,1:xis 0 [ th e conc- h, an cl more sti-ong-1_,· s ig·moitbl . ,mcl at lea st 
l\rn 0 1· th em ,q lpcar to co,i\ csr-r nlong th e la tern \ sides of th e e:onch. 
.\ \so the c·on<·h s oi' bo th 01· these spc,·iE'S ,n·c di sti1:d l_1- c-o11 c,1Yc 
alon '" th e dorsum neat· th e jundion of th e Jlin,1g·nw c·one a nL1 th e 
Ji,·in~ c·h;irnbel', and th e ,1cloral nct·k-like e;;te nsi o11 0 1· tltc l i\·ing 
c·ha mhet is longer and rnll(•li more lli sti11 c- t tli,rn it is in th e ot her 
l\\'O 1·ep rc~c 11 ta ti ycs ol' til e ge11us. In 1·ie \1· 01· th ese t1 ifferen ees, 
and sin ce tltcsc h rn s1Jcr- ics o<·c-ut· in a high et hoi- izon than docs th e 
oenot ype and I'. 1ci ll im11s1wrlc 11 sis. it m,1r c\·e11tnal ly Jll'Ol·e Llcsir
; bl c to 1-rcogni zc :hem as 1·ep 1·esent in g n tli stin ct ge nus interm c-
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diate bet11"een Prob illi11 usil C's and Billinusitcs, but at present such 
a gcner i<· 1·eti11ernent seem,; u rn1 ecessm·.1-. 

Most o[ th e pnl eontolog ists 11·ho haYc studi ed Ascoce rn s and its 
allies ha1·c ,1gTeed that th e c01H:h was tnrn<:ated during the li fe of 
the .inc1i1·idnal , i. e., the en rlier stnges of th e phragma cone were 
b1·ok c11 off a lon g a se ptnm nnd ah,mc1oncll n f'ter maturity " ·as 
r cac he'1. This infe 1·em·e is ba.scd large lr on th e fact that with 
\·e1-y fc 11" ex<:eptim 1s 0111_1- th e extreme adornl p,irt of the phrngma
<:onc has bee n l'onncl ,ittuchcd to the li1·ing· chnmber~ thc genus 
. l srnce1·,1s w,1 s knom1 J(H' a decutlc l1c1'01·e th e younger stages of the 
plt n1µ:m ,1t·o11 c 11·e1·c (1is(•(Jl'Crccl. Si mil ,1 1·!.1-, tn1cation ea n be in
i'c n ed in / 1 robil/ i11gsilcs . th e earli est am1 most l>l'imitiYc rn cmbcl' 
ol' th e gr o11p kn oll'l1 , for non e o[ tl1 e desei-ibed teJ)r esentati1·es o[ 
t he genus 1·etain s the aclnp icn l pa1t o [ the phrag1m1 cone, and all 
,:ppenr to ha1·c l1ccn bound ed nclapicall y by a rnoden1tcly large, 
11"el l dHcloped sep t urn, the sep tum o[ tnm<:ation. 

( :e nns Su AMXt"t•.11L1c1,HA S l<' oerstc mid Sarngc 1927 

IJ lnte III, Pigs. 1-3 

Y e l' _I' littl e info l'll1ati on is 11rnila!Jl c .i n t eg,n·Ll to th e genns 
,,:1urnwtlan•ac,"/'/1s, f'o r .it is h1 sed on a sin gle rath e l' pool'l _r presen·cd , 
1·ragmc 11 t;11·,1· spe(' imr n. E xte rnall y, at least , it is Yet')' similar 
to 1'robilli11ysit cs, ,rnd in 1·ic11· o[ 110 e1·idcn('C to the <:ontrary , it 
sholll(l be assc)(' i;1tcd te ntalil'ely with tl1at g·e m1s in on l' sehcrne or 
c·la ssifieat ion ;m(l at"c-onlin gl,1· rcl'en·ed to th e I\Iixod10an itcs. 

The holot,1·pc of 8 l11111w// awa cems ascoccroicl cs l1'ocrstc a nd 
8av,1gc, til e on l.1- kn01\'n 1·e1wesentati1·c 0£ the genus, eamc fro m 
the Slia rn atta1\'a limes tone (Richmond ) of n ortheastern Manitoba , 
1:,outhwcst of Hudson B:1 y. It is an intcn ia l mold l'ep resenting 
much of' th e li1·ing chamber and the adornl tlu·ee camerae, i.e ., the 
r:doral ohese port ion ol: th e eonch. It i:,; not comvletc rlJ)ertu ra ll y, 
mid i t is hon ndell ndapicrd ly by the imp ression of a large well 
de1·elo11ed sep tum ; the ea tl ie1· stages ol: th e phragrnaeone ma y hayc 
l1ccn 1nrnc-a tcd dnrin g th e life of' th e indi1·iclnal ,1 s they we1·c rn 
most o[ th e J\ li xochoa11i tes. 

'l' hc k nOll'll pol't ion o[ th e eo nl·h is nlrno~t semic·ylin(1r-ieal l1l 

shape lrnt is s li ghtly cnncll lengt hwise; it is almost semi circul,1r 
m cl'oss sc<:tion as i t .i s g1·eatl y flatt en ed yentrnl ly, n rnTowl y 
l'O Umlc\1 yen trn-laterall,r. and eYC nl,1· rnu nded L1orso-l;1tcrally a nd 
dorsall,1·. The ycnter is <: 0111·ex lc11gtl111"isc , and the dorsum appears 
to he Sli ghtl _1- so. Th e ac1apicn l p ::nt oE th e holotype is ex11anclcd 

'l'llJ~ l\llXU CHO M \'J 'l'I C C GPll.A L,< H'OUS 

Ol'ad Yery gradnal Jy, bnt the 1•atc dec1·enses aclornlly nml the 
adoral pnl't of the spec im en, which does not rel)resen t th e ::lIJertm·c 
is nci ther contracted 1101· exparn1ec1 in a la tcr al clirettion . The 
maximum clorso-Yc 11t 1·,1l di<1metcr of th e con ch ap pal'entl,1· is at 
tain ed n ear the rnid-leng tl1 of the specim en , and it dec·l'C',1~es lJoth 
np icad and Ol'ad of that 11oint. 'J'hc sp eeimcn is ho1111dell alb p

icall y by the irnp1·ession of a sept11m wliic:h ,ms on!~- Wl'Y sligM l:
e01wcx apicacl in a late1·a l directi on b11t rnth c1· strongl ,I" so in a 
dorso-Ycntr al direct ion a,; its dorsal lwlf \\·,1 s C'llncd st1 ·0 11 g l,1· Ol'ild . 
Since th e latel':il ,md apical sides ol'. the i:il)Cl'. irnen ,1n' only 1e 1"_1· 
slightl y con,ex, it ,1ppca1·s subq1wclrntc when Y.iC11"ed frnm al101·c 
or below, i.e. , in dorsal or Yenti·nl :ispect, and it 11·o uld a1>pcai- so 
in longitudinal section. lTnfortmrnte l:-, no thin g is k11011·n ns to 
the natnrc of: the tH1oral pai't 0£ the liYing elrnmhcr 01· 1li c ap c1·
turc. 

On the flat YCnlral 1:, ide of the llOlotYpc ,111 four ot' tl1e sutures ,tl'e 
parallel and Yery close together , ;ind they arc almost tr,1 ns1'er se 
to the long axis ol' the conch hu t cm•1·e Yer y slight!:- ,q,iead nnd 
therefol'c fo rm ye1·:- brnad shallow Yentrnl lohes. Along the ln tc l'nl 
1:,ides of' the 1:,peeim en they diYCrgc grachwll,1· and c·unc 01·ad ;1 t 
:,;u ccessi,-cly grea ter nnglcs. 'l'lH':" forn1 hroac1 , (k ep rom1 ckc1 
saddles as they eross the dorsum, and th e dors:i.l part of' the Jiyi ng 
chamber is therefore ye1·,1· much sliorter tlian th e YC ntn1l pnr t . 
Nothing is known in 1·egard to the siplnrndc ol' thi s gen us ;1s 110 
trncc of it remains in the only 1·ep1·esentat iYc tliat lrn s so [ar been 

found. 
Although many of the most significant 0£ the generi<· d1arn<:te1·s 

of' this form are not knmn1, e.g. , the :i.c1orn1 and acbpical pol'tions 
of the conch, th e siplrnn cle, and the apertm·e, the general sllapc of 
the preserved pal't of the conch and the nature o[ the sutm·cs iu 
clicate a relationship 1Yith P robill inr;s-itcs, and in Yie11 01· compl ete 
la ck of eYidence to the contrnry, this genus, Jor the vrcsent , a t le,1 st , 
should he associated with Probilli11gsil rs and ph1 ccd in the )lixo
(•hoa nitcs. A s far ns is kn own a t present. it differs from l 1 robilli11r; 
sitcs chiefly in the shape o f' the ncloral ohcse expa nsion o[ the 
conch • that of Probillin(Jsitrs is suhm·oid in fonn mH1 bro,1dl r 
ellipti~al in cross sectim~, ll'hcrens that o[ tli e ge1rns u m1 er con 
sideration is almost semicylind1·ical i n shape and semi ci1·cuhir in 
cross section. Occurring as i t does in the Richmond, this genus 
may have c1el'eloped out of Probilli11 usilC's or its prngcnitor , or it 
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may repr esent n, parnllcl dc,·clopment of an 11m·clated stoek ; the 
n a ture of the s iph undc and th e apc1·turc, 1Yhen follr kno,rn , w ill 
dou btlessly remove th is unccr L1in1 y and ennhl c u s to classify the 
ge nus definit ely. 

C: 1,: :-.;n.; B1r ,1,1:-;: (;;-; 1T1-: ;-; 11.q tt l ~S:3 

Pla te T\ ' , Fi gs . 1-G 

1lscoc1 ms-l ike l'o nn .s \\·e1·e r e po rtr( l from t lir On lo, ic·i,111 ( 1,; ng
ii,d1 Jl cad 0£ 1\ nti('()sli lshnd ) ,1s e,11·1.,· m; IS:->7 h.,· B il lin gs, but. it 
,,·as not recognized t lwt the.,· ,1·e1·r gcn c r i(';ill.,· 1listinet fro m t~·pi 
l',il 1lscucc rns unt il 18S3 1

·
1

• Jn that ., ·ca l' J I.,·nt t ( p. 278) prnposecl 
th e ge neric t erm ]J i/li11gs ilrs ( i1ia,hcrt entl y ,nitten " Bill ing
oecn1s' ', p . 27U) fo r them, dcsign,1 tc1l ",\scurc ms ca1111clrnsc Billings 
ns th e t_qi c, a nd 1l cfin ed the ge nus ,1s i nelml in g " Silnri,m s pcc-ics 
lic1,· in g st011t cones, al most glohlll ,n · on ac·t·ounL o [ thci l' tr111H' ,1 ti on 
,,ml ,rhich haYC durnh-bell sh aped apertures. ,r ithont Yentrnl 
sinuses.· , L,it e r, in. 1900 (p. :"j l(i ) he ·rc1l efi ncll the grn us as 
follo,1·s: "..,-\ p erttn·c ,1·i.thou t h_,·po11 omi c sim1s. Ceron t ic: li Ying 
ehamber pa rtl r fi ll ed by 1lorsal s igmoidnl !-;11lcl les as in , lstot crns, 
]JIi t sep ta complete on Yentral s i(lc . :-,ilm·im1. · · 

'\'e ither of the,c defin itions is ,·er " luci.11 ,tlHl bot h are erroneous, 
fo r n o lmom1 rcp1·escntatiYr ol' th e !.!:enns p ossesses a clurnb-licll 
, lw11cd ;1 p e1turc, nnd tl1 c latter clcfi11i tion im pl ies t lrnt th e se pt,1 are 
nnt eomplctc on th e Ycntrnl sick ol' _, \.,cocc rns, ,1 ,·ie,,· held h.,· Ba1·
randc but preYious l~· r ecognized h.,· ] l~·att ( 1883, pp. :278-279 ) ;1s 
incorrec t . T hcrcl'or r . tl1 e µ·cnm. thouµ·h r ecognized b.'- Zit tel and 
I:n ssler. ,ms a lmost cn t i1·el_\· ncg lec- tecl until ]!):2-1-, when i t mis 1·e
YiYcd b)· Focrste and placed on :1 fi rm bnsis. S i11 ce tbat tim e i t has 
been recognized b.,· Y,iriou s an thor~, ,md a consiclcrablr m1mbcr of 

sp ecies ]!as been 1·cferred to i t. 
The t:qJe spceies, B ill inr;si/ 1: s f. L,cocrras l rnnr1dcnsis (Billings ) 

o[ th e En glish H ea d and Y rrn1·6,1 l (Hichmoncl ) of ~"-n1i cost i I slm1d 
lrn s 1·eeentl.'· been st mliccl b.'· Foc l'stc, nml th e l1olotypc h,1s heen 
rcd escril ied ,1rnl figured. It sh oul cl lie em11lw si ;:ed that onl y the 
aclo rnl obese, oYoi,l expan sion of the coneh is knom1: th e eal'licr 
sta g·es of the phr;1gnrn co11 c ,1 pp ,n ·cntl~- " ·c1·e trun cated clnrin g th e 

, , As (':irl,· n, 1Sti 7. Jl :1n~111k ( p. :; .'j;\) stakd that " . 1.w·oc rros' ' r/1(o rme 
Eich,rn ld of th e 1!p pc' ;. Onl0Y ir-in11 ( Ill' L" " ·rr Riluri:rn ) of EstoniH "n'es t p ns 
llll A.scocr ms' ' l mt l' l' l11 ind,; of (:0111p l1ocncrs: this r nnl'l u, inn. h O\l'('\'('1', was 
,·l'ar lwd laq:-C'ly l 1c <' :\US1' of the ina,kqu:1c-,,· of J•:il' ll\\':l l,l 's fig1 n {' n11 d ,l0sn1p-
tion. 
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life o r the imli,iLlual, aml nll the kumdeclgc ,rn ha,·e 01 them in 
this genus is infrncJ fro m the sc·~t 01· eicat ri x of atta <:hrn e11 t. 

The knmrn po1ti on oC the <:onch 01 the genotype, t he udoral 
O\'oi<l cxpa n sio 11 , con sists oC th e Ji,·i ng- clrnmbcr an d the aclora l 
1lncc cam crn e. Jt is s ubo,·atc in sl111pe, 1ianowly ronnc.led a p i cad, 
an d somC\rhat contrac.: tetl Ol'ad: it,; max imum tr,ms1·crsc d imen
sions a1·e attai ned n ear its mid-leng th , and i t is elliptical in cross 
sec ti on as it i :-; sl ightl,1- depr cssr1l do rso-Ycntrnll~-- The adornl end 
of the liri11 g ehambc i: is proj ec ted into a sh ot:L indi st inct neck-like 
cxtemion , rhi ch i :-; contrac-t ed 01·ncl on]\- , er.,· slightlr, nml the 
apcl'Lme is brnadl y e lliptical in outli11 c. X othin g is kn om 1 in rc
gartl to the exteri or o[ t he shell o f thi.s ,-:pec ies1

", lmt th e int e rnal 
mold is smooth , ,rith the cxeeptio11 of n, hroacl , shallm1·, i.lllli s ti nct 
tnrn sYersc c011stl'idi on on the a1iic·al fom·th ol' th e specim ens. 

The imp1·css ion oC the srp tum oi: tnmea ti on on the internal 
mold sh01rs that it is rn odcrntcl r conycx a pi cad. circul..ir (or 
11 ea rl y so ) in outlin e, as:rn1met ricall y snhc01 1i cal in sh ape, and 
strongly oblique to th e lon g nxis o r· the eonch; it slopes ornd from 
th e ycntcr. The sut11re of th e .next sev tmn is cssentiall ,v para ll el 
and almost in co 11. taet ,r itl1 th e scptnm o[ tnmcation along the 
Ycntrnl and lateral ·i.dcs o[ the eonch, lrnt along the clorso-latcral 
s ides it cun-cs abr uptl y yent r ,1cl and ornd and continu es in that 
direc ti on to the middl e of tltc Lit er al sit.lcs of th e con ch , ,,·h ere it 
grad uall y ccn ses to s ll'ing ycntrad nnd th en c1n·YCs ra thcl' nbn1p tly 
d orsad and contin11es acl'oss th e dor so-latci:al aml dorsal sides of 
th e con ch as an essen tially strnight line tra11 s,·cr sc t o th e long axis 
of the con ch . '11 hc n ext scptnm is nlmost p,uallcl to th e prceeding 
on e; along· the ycntcr these t ,rn sep ta :ire nhout 2 mm . npa rt , b nt 

. they graduall y com ·erge dor sa ll.,·, an d on th e dorso-lat cra l s ides 
of the con ch , \\·h er e the stl'On g r erc rsal in th e ir currnture oc<: urs, 
they a r c onl y n, little m or e thnn 1/:2 mm. apart. Orad o f th is point 
they grnchiallr cfo·erge so that ther arc some 9 mm . apa l't a long 
the clor::;11111. 'l'ltc Ycn tral trncc o.C tl1 c adornl snturc can n ot be 
made out on the specimen n.Yail ahl e for stnd.'·, and Foerstc shows 
only l \\'o sntnrcs c1:os<;i 11 g th e ,ent er o[ th e h olot _\·pe; n eye rth eless, 

1 :; \ "e n · li tt le- i 11 forn1aliun is a ,·n ilal,i<- i11 r,'ga nl l <l tl1l' sltL•l l of a11.v of th,, 
k110\l'n f\'lJl'l'Se11tati,·,•s ur this " l' IIUS. h 11L it shou ld h<' il JL'll ti un ed tlrnt that uf 
1Ji lli 11 _q.<·i/i s cos / 11{11 / 11 s ( \\'hi te:v0s ) l Jl':7.JS hath lr:rns,·(' rsc hand:l :11111 s mall 
trn11s,·c 1·s(• Tit!g-cs, !Jut lltl' i nt0rn nl mold of its (•0 11 c l1 is s111oot l1; t lt o t l1i ck11 ess 
of th o she ll 111 tha t spcc i,•s vari es Jru111 1;{ -1/2 1111n. alo 11 g th e d o 1·snn1 to 11carl y 
1 mm . along tile YCntPr. 
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it seems prnbahlc that the adoral su ture is essentially parallel to 
i.hc Jlrrced i11 g 011 c aloll g the 1·c11 lc1: and then coalesces \\·ith i t along 
the \'C11t1·0-la trrn l pnl't o[ the <·onch. These l1ro separat e just orad 
o[ the s1ro11g 1·c1·c1·sal i n their eutrntLu c on th e dmso-latc1·nl part 
of the ron<·h, nncl as tlic.r grad uall y cliscrge on1d , they al'c 3-5 mm. 
apal'L along the dorsurn. 

~ \_ m<.'<.lian long it ucl i 11 al srct ion sho,rs tha t l he n ntrnl t\\"o-th ircls 
o[ tltc first (oldrst ) o[ th ese three acloi-al se pt;, is almost strn ight 
( l'c r.1· s li ghtl:· ro ll\·ex apicad ) , hut the dorsa l thil'd is bent ab l'llptl y 
ornd so ,is to fon n. a b1·0,l(l sh,1 11 011· camera a lo11g slightl5· more t itan 
l.,11 I'. 0 1· the dol'sal pa rt of t he li1·i11 g clrnmbe1·. Th e next septum is 
almost parn ll el to tltc first a 11d throngl1011 t much o-f its length is 
alrn osL in c-ont,1et ,r ith it , hu t th e two cli1·c1·gc s li ghtl y in the acl
ap il·al. ClH1 o[ th e s1iec imen and rnthcr st1·011 gly in the adoral half 
o[ it. Th e a<lo l'a l. sept um is nlrn ost parall el with th e prcccdi 11 g one, 
lJllt it conlcsc·rs witlt that septum a shm-t di stan ce (some G mm.) 
dorsacl of the scpt;1 l n cc·ks arnl then separates fro m it some 10 
mm. i n alhance o[ t her e ; the tll'o cl i1·er ge ornd Yei-y gradual ly and 
arc 3-G mm. a1)a1·t nlong the c101·sum. 

'l'J1 c natu1·e of' the siplnm cle o [ the en rli cr stages of the phrag
maeonc is not kn mrn , but that or Ilic aclora l oYoid p01-tion of the 
co11 ch is n ntral in posit ion and is moderate ly lai·gc; its segments 
m·e expanded so g1 ·ea tl y \\·ithin th e ca mcrn e lhnt they appear rn un
nrnl oidal. '.L'he SC [ltal 11ccks or f um1els ar c YC l'y short nnd ycry 
s1rn11 gly 1·erm·1·ed; the ro1111 edi11 g r in gs nee parallel and a lm ost in 
<·0 11 ta t·L 1ri 1 It t lie septa thrnu ghont. most o [ 1 heir length. Th e si
pli u 11<:lc measures amon t 4 mm. i n diamctc1· nt its passage through 
1li c septum of tnmcation m1t:l expands to a dinmeter of about 9 
mm. with in the adjacent ca mern ; it expands ornd onl y Ycry g1·ad
ually, but it s open in g into th e li,·ing ehamhcr is much larger than 
that in t!1e preced in g sep t nm and measures a bou t 7 mm. in 
diameter. 

R ccc 11tl y a co 11 siclcrable nnm bcr of species has been r eferred to 
thi s genus, bu t it seems to th e writer that they arc not nll con
gene l'i c \\·ith the abm·e dcsc1·ibcd genotype. Focrste ba s separa ted 
one gro11p o[ them and Jll'oposed the generi c name Probillingsites 
101· it, nml another group is d istin guished below under th e Harne 
Schucl1c1'loccrrrs; tl1c latter is t y pified by Billingsiles an ticostiensis 
(Billin gs) nncl. is chara ete1·ized hy the possession of a so-called 
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" ba al " septum bet \\'CCn the sept nm of tn1n c·;1 tion ;111d 1 he strong
ly sigmoidal septn. 

A s near as can he told fro m the material aYa il able fo r study by 
th e writer and the existing descriptions and fi gures, ll1c following 
species possess the sa me gen em l charn.ctcrs ns B il/i11,1;sil rs rrnwclc n
sis, the genotype of Billingsil es, and should ther c[ol'e he re rerrcd 
to that genus: B. acnt11s Focrstc of the English H ead (Rj ('hmond ) 
of Anticosti Island , H. clo11gaius l<'oerste p r obably of th e Eili s B 11 y 
(Gamachi an ) of Anticosti I sland , JJ . borcalis ("Pm·ks) of 1 he Sham
attawa (Richmond ) of north e:is1crn Manitoba sontlrn·est or H ml
son Bay, B. costulalus ("Whi tca,·es ) o r the Dog 1Ie,1cl member of 
the R ed RiYer (Ri chmond ) of southern }[ani tolrn , B. 111111/icwn
cralils l\lillcr and B. bcllicinch1s 1\liller o[ the hmder samlstonc 
member of the Bighorn (Riclnnond ) of west-central '1\' yo mi11 g:, :mcl 
JJ . deformis (Eich\\'alcl ) of the Lyckholm (uppermost Onlo,·iciau 
or lowermost Silmian ) of Dago I sland, E stonia. 

Also, Foerstc hn s mentioned in his r eeen t pnhlicn tions that llll

namcd reprcsentatiYCS of " B illi11gsilcs" occur in the S torn' }foun
tain (upper Richm ond ) of southern }Ianitoba, the Oirn11 otz.d i\·ision 
of the S tonington (Rich mond ) of the penin sula enst o-f E scnn aha 
in northern Michi ga n, the bnsc or the '\Yhi tc,rnter (Rieh moncl ) of 
south\\·cstei-n Ohio and adjncen t p:11:t. · o[ ln cl i,rna. tl1 c }Iaquokrta 
tRichmond ) of no1theastcrn Town , the K allh oln or U ppe r T,cp
tacna limesto11 c (uppe1·most Ordo1·it"i,111 or 10\l'Cl'mo~t Silurja11 ) at 
Dalbyn in the Dalarne area of central Skede11 , ,111 (1 the (/,1stropod 
limestone ( uppermost Ordo,·ician or lmycrrnost ;:,i l uria11) o r the 
Ringerikc area soutlrn·est of Oslo, Konrny ; three species a1·e knO\l'n 
to be reprcse11tcd a t th e last loca lity l istc~l. Part of these fonm; 
doubtlessly represent B illingsil cs s.s. and part the genu s clescl'ihe<l 
below as Sc lrnclicrloc crns, but the p ubli shed i n formation in rrgnl'Cl 
to them is not suffi cient to all ot th em. 

In summary then it can he sta ted that B ill i11gsil rs is wjclcl,\· di s
ti·ibutcd in North America :incl is rqircsentcd in Bsto11 i;~ and 
doubtlessly in southern Scandin aY i,1. It is confi ned to th e Upper 
Ordovician (Richmond nnd Garnacliian ) in T1forth .Ameri ca, hu t in 
northwestern Europe it p r obably occurs in th e L~-ekhol m of :Es
tonia nnd the Gastropod limestone of' Nonrn~-, ,Yhieh a rc either 
uppermost Ordovi cian or ba sa l Silurinn ; their age is :it Jll'<'Scnt 
a moot question. Apparently thi s genus dc1·clopcd out of Pro
billingsit es after the close of the 1\Ji cldlc Onl ol'ician in an arctic: or 
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subardic sea, ]lrolJ,1bl.1· a lmuH:h ol' the i1 ol'thcrn _,\ tla ntic, ,rn<l 
spread l' l'om th cl'C ~o utl t1rnnl int o ).'°ol'!h ~\ rn c1·i r,1 a nd no l' t ll\l"es tr rn 
Emopc during the hitter par! o[ 111 0 Upper Orc101·it i,rn. 

BiUi11gsiics diffc1·s from it s proµ·enit or, l'robillingsilcs, in !hilt 
it s acloral sutures ;1 re mu c-h rn01·c compl ex; th ose o[ P. 11ri11ws 
( L◄'rih ) , the mo:-;t h ighl y cle1·e lo])ell rep1·c,entat i1·c of' J-> robillin.(J 
silcs kno\\'n , a rc onl.,· slightl y ~igmoid,1l ;1ml there is n o st l'ong r e
YCrsal in their cm·,·,itnrc on tl1 c <lorso-1.ttrrnl \\·,1ll s of th e con<'h as 
there is in B illingsi/(s . 'l'hc com·h of ,<..;l1 rrnwllau·ac crn s .i s slrnpcd 
cl ifferenth·. and its sntures ,n c co mp,ll'ablc in th eir co mplexity to 
1h osc of. ·l'robilli11gsil rs . Cornpnri son s with Liter cl e l'i ,·ati\"C'S of 
thi s stock nrc g:1\"Cn below in the di ~c u<;sions oC 1hc grner a con 

ce rned. 

Genus Sc1rucm,xrou:1us 1\ l i ll er , 11. gen. 

Plate III, 1".i gs. -!-9 

As mentioned abo1·c in the di scussion of B illingsilcs, pnrl oC the 
species that h:wc been r efon ed to that genus arc charn ctc1·izcd by 
ilte possession of a so-called " ba sn l " scpt11m hct,rcen th e SC'pturn 
of. trunca tion and the strongly sigmoida l adoral septa. These seem 
to con st itute a natm·al group, n11d the gen eric name 8cllllch crto
ccrns16 is here proposed for it ,1 1ul JJ ill i11gsi lcs [1lscocuas] c111licos
licnsis (Billings ) oI the En gli sh H ead and Yaurcal (Richmond ) 
:::nd Ellis Bay ( Gamad1ian ) oE 1\ nticosti l slarnl is designated as 
the gCJlOt-~·pe. lt is trnc that the lJiolog ical sig11ifi C'a ncc of this 
" ba sal " septum is not as yet fol ly uu cl erstood , but Ri11 ce, as is 
1:,hown below, it s presence or absence c,m be n scd to d is1 in guish t,rn 
close ly related gronps that became distinc:t after the )lill c.lle Onl o
vician and m1d erwc11 t 1rnra llcl cYolution durin g the Late Onl o
Yician an d J\li ddle Silurian , it · taxonomic Yalne is olJYious. It 
should not be imngin cd tliat th e bnsal septum cnn be expla in ed 
mer ely by assuming truncat ion along a rn o1·e postcrio1· septum ; its 
dci·elopment was rnn ch more complicated than that, and specim en s 
from \\·hich the "basal" c:nncra h,1-; been broken awa y do not r e
semble rep1·cscntati1·cs of Billin gsil cs~ t hcir incompleten ess is oh
Yious. Furtl1errn on :, as fa1· as is nm1· known , the choice oC the 
septum along \\·hich trun cat ion occuncd in. the mix_oC'lioanitic cei:h
alopocls ,ms n ot left to chan ce bu t \\",l S predeterm 1n ell . and ( \\' 1th 

1c X:unctl in J10 11 or of' Prof,•sso r ('\ 1ari<-, s .. 1tuc· li!'1-t . 11·h o fonwnt<',l nncl 
fus tcrccl much of tho n•c· cnt g-eolog ical \\"Ork i11 southeastern Cn na <1a, 1d,c11 cc 
cn mc mos t o-f t he k 11011· ,1 rcp rcscntati,·r,; of this genus. · 
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the possible exception o[ C'hou110.cc1·11s ) the sep tum of tnm ca ti on 
in\'ariably rna1·kccl the jnnction o[ th e aclolrsccnt p,n-t of the co nch, 
i ll ,rhic:h tl1 c s iplnmclc ,ras Ol'thoel1oani ti c· i ll strnctul'c, with the 
matnrc )lart, in \\·hieh it was c·,ntochom1iti c. 

The hololypc of Scliucli cl'iocr !'as a11/icosliu1sc ,rns ori p: inall.'- re
fe rred b.1· Bill in gs (l 8G2. p. JGl ) to ". 1.scocc!'as .Ycicb Cl' l'.IJ i," bnt 
was later ( l86G, p. GO ) r ecognized b.,· him as represent ing a dis
tin ct spcr·ies a nd gi,·en :1 spec ific 11 nmc. 1'n fOl't nnatcl~- it ha s s in ce 
bee n los t. F oerstc (19:28, pp. :2::i9-:260 ) rece ntl y clesigw1tccl a 
11coholotn1c (Cannda Ueol . Sm1·C'.", 28:3-ki:2 ) . :irnl .1 ltl1 ong-h i t docs 
no t appcn r t o 1110 \\Til er to be Hl'.)' si mil ,n· to the Ol'iginal type ns 
sketched by Billings, it is J1erc accC'pted ;1s the t_q1c of: the spec ies 
a nd is designated as the t.'-J>C o[ tl1c nc,1· genn s. 

Only ihc acloral ohcsc exprllls ioll of the eonc-h is knmrn , and it is 
comparable in sha11c to ihat of E illi11gsi/r.s s.s. but is so mc,1hat 
shorter an d kss 11a1-ro1Yl y 1·01m ck ll ;.q1iea<l nnd is th erefore less 
ornid nnd more n earl .1· glohular in sha1ic . }, s it is sl ightly de
pressed dorso-Ycntrnll.,·, it is hroadl.,- cllipti c:1l in cross section. 
The ac.lo1·,1 l neck-like' rxtcnsion ol' th e li,·inp: clwmber is sli ghtl.'' 
more p1·omine11l than that o[ typ icnl B illinusilcs, bnt tl1 c apertures 
o[ both ;11·c ln ·oadly el lipt·ica l in 011tli11c; their laternl d iameters 
;1rc clist in ctl.1· longer iil:m thei r c.lorco-YCntr,11. 

The scar 01· eicatl'ix of nt l,1 C'h me11t. of' th e rinlier st.1ges o[ the 
phn1gmne011 c to tl1 c lrno1rn po riio11 of the f'Oneh ( i. e., th e imp1·cs
s ion oC th e sep tum of. tr11nc,;1tion ) is n ot p1·csen-rc.l on rn ost of: th e 
m1rn er on s spec im ens or: tl1c t.1·pc ~: 11 rc ic.;; ,l\'a ibhl c -fo1· stud:·, bu t 
on one oC them (Yale P eahodr :i\fuscnrn , 3~07h ) . \\'hi c·h is sti-iking-
1.'' si mil ar t o tl1 c neol1olot:·pe , i t is n1·y c.l istimt. It sho,Ys tlrnt 
the sep tum or: tnmcat ion or: thnt specim en wa s rnoc.lerntcl.'' co nnx 
apicad ancl ,rn s strongl.'· inc·lin ed to the lon g axis of th e con ch ; it 
f- lop cd orad from th e Yen tcr. Tll o Yrnt1·,1l lrnl r: or: tl1c suture of 
th at specimen is n01·rn,1l , i .e. , broacll ,,· romHlcd, bu t nen1· ihc center 
(JJ the l.itcral sides oC the conch the rn tmr curHs rathc l' stron gly 
dorsad :mc.1 con1.inn cs, alm ost trans\·ersc to the long axis ol' the 
con ,::h . :icross the <1orsnm aJlJ)ro:-;:im :i!el.'· mi ch·,1.r het11cen the a11cx 
o( the specimen and ihc has:11 suhn·e ; 111 0 scar of: the septum of: 
t rnnca ti on is tl1ercforc more str011g·l .,· con\'CX nntrally than dor
,;ally amr is suhcllip1ic-al in outline. '11 l1 c next septnm orad, the 
so-call ed l1as,1l septum is essentia lly circular in outline. Its suture 
is almost pa rall el to that o( 1hc precedin g septum along the Ycn ter 
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h11\. is ,-.] igltt l,1· :-:igrnoi<lal Jate r, 111,\·, ;rncl the I 11·0 sntnrcs eonnqre 
,li!.\·ht ly 01t the wnt1·0-later11l ]),llt o[ the conch a nd diwrge nrnrk
r<lh- on the clorso-lntrrnl; in ih e speci men 11ndcr con sideration 
the~· a 1·e ,1ho11t 311 ~ mm. ap:il'l ;1l o11g the ye nl el' , 11/:z mm. n eD r th e 
eentn or the l;i tel':i l s ides. and 11 1 ~ mm. along th e dors11m. The 
;-. 11t111·r o r the nrxt srptrnn is (·l o"C 1o th:it ol' th e lrnsal sep t11m ,ind 
:iimost p,11';1l lrl 11·ith it nlon g tlie Ye nt1·al h,1I [ or the ronrh , lrnl 11 eDr 
thr ('('lltC' I' or the 1.itC'l',il sidr.-; 01· the c011eh , it liends abn1ptl y orad 
;11HI. \·e1l1l'i1(l ,ind co ntinues in th,1t cl iree tion to the cent er OE tlie 
1·c11t1·0-lalrrnl sides ol: the conc·l1. 1l'hc1·c it gr,1du;1ll _,· ce,1ses to S\1·i11g 
1·c11t l':l(l ,1 11 d then cu1·1·cs nither ,1hn1pt l_1· dorsa d ,rnd cc)lltinues 
,ic· ross tltr cl<ll'su m as :111 essr11ti,1lly str,1igh t lin e ;ipprox imatcl.,· 
t l':i 11s1·ri·se to tlie long ,1xis o 1· the c-oneh; it crosses tl1e dorsurn a ho11t 
J:i mm. or:1<1 ol' th e, J>oi 11t 11·hr 1·e the b,1 s;1l s1!1111·e crosses it. 'l' he 
;1clornl snt11rc is yr1y close to th e prereding sn ture alon g the 1·cnt er 
nn<l ;ipp;n·e ntl.1· eoalcsc-es ,,·ith it ,ilong the Yentro-latcrnl sides of 
Ilic ro11ch . 'J' hc two sep:1rntc Dg:i in 11 e;11• the mid-point of th e Yen
tro-laternl p,il'l 0 1· 1l1c eorn·h ;111(1 euntinue ;1noss the dorsnm ,1 s t,rn 
e,srnt iall.,· parnllel l in es relntin· l.,· d ose together. . 

_\_ lorn:·itndi,wl sec-t ion 1lncllq! h t l1c siplnrnclc shO\l'S th;1t the 
hns; il srp.trnn is 011]_1· l'<'l',\- sl igh tl ,1· com ·ex nncl is inclin ed to th e lon_g 
:i---.:is or tlw eonc·lt ,it some ror t.,·-fi1·e llegrrrs. Th e n ext sep t nm is 
c,,11'- al>out 1 mm. i'l'Om the prcercling on e along th e Ye11tcr, hut it 
<ii,.-rrgrs ,: [ight1_1· f'rn rn it in t hr 1·iei11it,1· of th e sqiU1l n ecks; imm~
diatr1'· <lon-ad 0 1· the Hec-k~ th e 11,.-0 septa c·o111·c' l'ge slight! .,· until 
tlir,· ;;l'l' ,il most in c·o11 t;1d :.rnl th en cli Ye rgc rnnl'kedly :1s the sept nm 

1rnile,· c·on-: i<lel'ation !.!.'1',7(lu:ill_,· c·u1·1·rs oracl ;111<1. arter s11·i11 g ing 
si io·lith· yrnt r:i<l cin·1·es <lors,1 d ;1g:1i n to meet th r do1·sum f'ar orad 
o[,...the· point \\'hc 1·e the Jl l'Cc-ccli ng septnm meets it. The ad?ral 
,C'ptum _is not ,l'ell lll'e-·rn-c<l in the w ntrnl part of th e seC' l1ons 
:1rn ilahl e l'or ,ti1dy. hut it :1]) \lC':ll'S lo rn:ilcsc:e \l'ith the JH'ec·echng 
sep t nm sl iµ:litl.1· yent1·atl o[ the :-'. iphm1t·le , and it se ~m·:l\ es fl'om it 
only in the extl'rme dor ;-;11 I Jl,1 1t ol' the conch. some :i-10 mm. helow 
the. dorsum. }'oerste ]ins 1we11tl_1· (19:Z S) figurccl a spec im en th,~t 
slicms tlu·ee sep ta ornll of the h:1snl scplnm ,1nd rcfcr~'cd it _t_~ tlns 

· ] L1t tlie slniie oi' its c·oiwh ,is ,,·ell :1s its sutures 1s so different ,-11ec·1es. ) . . . . 
[ l'om th.it or the neoholot,1·pc tlwt the writ er <lo ubls that th c,1· are 

(·()llS])eC·ific. . . 
rl'h c e:irlic r st,ig es of'. the plil'ngmac·one a nd the siphnn c-lc of thi s 

gen ns arc not Jrno\\'11, but in the l,n o11" n por t ion of the co nch o C the 
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genot,qJC the siplrnntle is Yentr;il in position and is n •ln ti wly snw ll 
at its p,1ss;1ge thnrngh a '-iep t111 11 hi'1t i-; exp:11Hled t t·an s,·c1·sc'iy 1\'it h
in the ca rn el':le; th e septal 11 eC'kc; ,11·e sho d ,rnd s! l'ongl_,. 1·cc11 n ·r(l. 
'J'Jio ronncc· ti11 .u· J'in g hcll1cen the septum 01· 1ru1H·;1tio11 ,1 11d tlH' 
basal sep tum is rnod er ;1 tcl.1· rxpande(l t1·a11 s1·e 1·,l·l.1· IH't 11·<'( ' 11 t lil' 
septa, but it is C:C)ll~tr ic:ted c· r11t1·,1ll.,· \l'hicl1 s11g·g·ests th11 t <lu l' i11 !!' tile 
de1·clopme11t of'. t he indi1·idnal :1 srptnm th :it ,1·,1s lat e r r r--orhe(l 
,rns Jo l'm cd milh·,1y hd 1\'ec-n th e'-ie t 11·0 sq>t:i . Th e next ,rnd rno~t 
;1d01·,1l seg·mcn t 01· 1he s iphurn·l e is nrn c·l1 rnol'C stl'0i1 gl_1· c'xp;i 11dc,.J 
11ith in 1l1e ca rn em :111 d is 110t c-011<,t 1·ic·teil cc11trnll.1·. 

_\ s 11e;11· as c;rn hr tolll .i'l'Ll lll tlic matc1·ial :n·,1ilablt' i'o l' ,'111 d .1· ;111<1 
th e puhl ishctl desniptio11s ,rncl 17'.-!lll'es, ,1·hic·li rel'er ,ilrn osl C'X

elusi1·el_1· to exten 1nl l'c;il m·es, th e rollU\l'ing· spcC' il's po"css tlH' s:1111e 
gcll eral c·hn rac·tel's as th e alHi1·c dcs<· l'il JC'll grnot~·pe ,111d slio11ld 
th c l'ri'orc ]Jc 1·ri'e 1'l'l'l l to Sc/1 uc /11rll/C'/l'((s: !J illi11_r;sil1s j. l srn/'/ rnsl 
?U' tcl)(' l'/'1/i ( Billi11gs ) " or th e I•:nglislt ·11 l'atl ( l1 ic·hm ond ) or , \11\i 
c-osti Jsl,1ml ; J; ill illrtsi/1s lo,<J(()li ( 'uo per ol' the 1·ppe1· (ll'd m·i c·ia11 
of th e eas tern pal'l. o[ C:asp6 Pc'n imrnla, Quelwr; JJ illillysil cs lr -·1-
uissoni J◄'oe l' sle of th e Kallhol n 0 1.' rJ)})e1· L ep!acna limeston e (np
pennost Ord01·ic·ia11 or lo1rermost S ilm·im1 ) o[ the l)abrne :11·c'a 
11ortll\rcs t of ~lockholm, S1reclen: nrnl Ascorrr11s /lor1cr1;ic 11m Har
randc 01· southc;1st ern :'.\01·1,-,1_1·. 1i 1·rsr1111ahl,1· l'rom t he ( :;1strnpod 
limest·o11 e (nppetmos t Onlo1·ic-i,1n 01· lml'ern1ost ~ illl1'i;111 ) . , \ lso. 
;1-; ex 1Jl ,1i11 e<l abo1·c, p:1rt ol' !lit' 111H ic:-;('l'i lwd spei•i cs or "!J il l i11.11s
il1s·• ti1 ,it 11re lrn o11·11 to on·111· i1 1 th e l ' ppe1· O1 ·d01-i(·i,1 11 ol' s()l111H'l'll 
.\ la 11it oba . nOl'th ern _\l ichigan. <;o ut l11l'eskl'll Ohio :irnl ;1 dja c·C'11l 
parts of Indian a, ;rn <l 11 01'tl1eastnn JO\rn. :rn cl in 1he ll]l}l <' l'lllost 
Onlo1·ic-i;m or lowel'll, ost ~ilnl'i,111 ( K,il lahol11 or rppcr L<' pL1r11,1. 
;md (:;1stropod lim estones ) o[ th e nal.nn c ,ll'en or c·P n trnl :-;\\'eden 
,111d the Hingcl'ik e area soutlrn·rst 01· Osl o, ~ 01·11·;1Y. dou!itl<'s, 1.,· 
r cp1·esc11t this genw-.; and pat\- R illi 111;sil<s s.s .. hut the l>til,Ji ,,h l'd 
in fo rmati on in i·cgan l to 1l1 em is 110\ snffic·icnt t o ,illol t li r,n . 

I 11 su rnrn:11 ·.1· tl1r11 it c,1 11 he s1nle<1 that thi:-; µ:rnus is c·<nifined 
1o 1hc lTm)el' Onl o1· i(·i an ( ni el1 111 0nd Dllll c:,1mac·h ian ) in J\ol'tll 
1\ me1·irn lint i.;; lrn omi. l o oc-et11· in ~o ntheas tcrn ~onrn,1· ,rnd in the 

J'; J1illi1 1~·:-; ( 7-.,n:2 . I'· IH.J ) li~t:-- tlii i-. :-- p1_1,·ir•s a~ 1H·c ·t1rri11g· :11 :-,io ,111 tli, • ~~11 utl1 
sidl' of th,, ~t. L:l \\'n' 111·P oppnsitf' 'fliH 'I' Ri n•rs ( Tl'll iS l{i1·ii• 1·1•s ) . (l 1H'l 1< ·1 ·, :11 1d 
at ]'o i11t R icli, 011tn ri 11 . i11 L ak<• l'f 11ru11, hut it is d1111ht l't,\ if tl 1P f<i111 1;; ,w1·11r
Ti 11 g· nt t l!P:-,;I' t\YO lor·alitiPs :ln' (•i1n:-,;pt't · ifif' wit\1 tl1P ty1H· :-: . ,Y11i<·l1 (•a1111 1 !'ro 111 
, \.11ti t11st i Isb11 1l . :1s the• tltrl'<' lor:tlili(•, ""' 11-;,1,.J _,· s1'p:1rnt,,,l. ' l'l1 (' ;;i11_~J, , 
JH>Mi," p r<'s(' t'l'rd "l"'<·i 111 1•11 l'l'()!ll tl,r Sin g-ar :111 ol' Jl (,_I 1>11 i ._ I 111l_ia1>:1, l 11:it :\ i• 1•:1 •1l 
J'Cf l\ J-r <' d to thi:-; F-jH'(•ip:-: i:-; un,lunlitc•dl.v 11ot 1·,n1g-1'lll'l'I<' ,r1t\1 1t. 
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Kalll10ln or Upper L eplaena li mestone of Swe<lcn whe re it is eith er 
uppermost Ordo,·ician ot· lo,rermost S illll'i nn in age. . \ t present 
it is definitely kn om 1 lo oc·em· 011lr i11 so tttl1easte1·n (\tnada anl 
southern Scamlinavia, bt1 t in :111 llrobubilitics i t " ·ill e,·cntually 
proYc to be a;; ,,idcsp1·eacl as B illinusil cs s.s .. , r ith whi (· h it is found 
in association. It seems prnlJi1blc that hoth oL tl1c,;e genera dc
Yclopcd out of I1 robi!li11gsilcs al'ter t11 e close o[ the ::\ l iddle Onlo
vician in an antic or suh,nctic ann or the ..Atl,mt i(' ,mcl sprea d 
f rom there so utlnr,1nl int o 11 orthec1 sten 1 ::'\ol'th . \me1·i(·a nml north
\\·estcrn Btt1·opc drn·in g th e latt er pa1-t o[ 1lw ("pper (lnlm·ician. 

C: enns L1s DST IWDTOCER\ ,; -:\lill er, 11. ge11. 

Pla te Y , Fi gs. 1-(i 

In hi ,; excellent study oI the _.,\ ,'icoc-crat id ac :111cl t li e Litniti<lac 
o[ the !::,i lmian oi: Uot land , laimlstri.im. Lks<· r ibeLl hrn species of' 
ascoceratoicls from the zone ol' 8/,·icl,lu11</ i11i11 l i/'/1/u ( lmrcr Midcllc 

ilnrian ), a lo,rer limizon th an 1hat \\·hid1 has : ·ield eLl most o[ the 
Silurian a;;cocerntoiL1s. H e ( p. J7 ) 1·e<·ognizccl tha t these forms 
presented certain st1·ikin g differ cnc-es !'mm 1y]lieal ~lscorc rns ol' 
the nppel' ::'ll iclcll c Silm·i,rn o[ Bohemi,1 , hu t he w,1s too rn utions to 
vropose a generic nam e Jor them. Since the tim e ol: the publica
tion of hi s memoir, onr lrn O\rleLlgc o.E the OnlO\·ici,m mixoehonnitic 
ccphalopoL1s has been incre.1sed many fo l<l, ,md it 11 0,,· see ms that, 
as is to be cxpccte<l :f'i-om the hori zon they occHpy, th ese lower 
Middle Silurian forms arc clea rl y int ,' rmedialc bchrecn p ,11-t of 
the L"p!JCr Onlo,·icia11 forms ( .'<.chucli cr/oc crns ) a JHl pa1t of the 
upper ::\l idd le Silmian fo rms ( Pt1 r 11s1·oc 1 /'/IS, ,lesc- 1·i IJe,l bclo,1·) ; 
11cYel'thclcss, they ,q,pear to 1ic gc11eri<'ally ,listinct fro m both, .tml 
1hc generic n ame Li11ds/rouHoccrus is l1 erc pi-oposctl for them a_nd 
J,. [.·l scoccms] clolium ( l ,i 1Hlst 1·om ) J'l'Om Lindstrom's :l'ol'm,1t1 on 
" b " near Yish,·. C:otbml. is Llc:-;i;tne<l as the genotype. 

Onh' 1.hc aclo~·~il obese pal'L o[ the conch o [ this species is kno"\l·n, 
and o~Lr lrn m1·leclgc of it is hnseL1 on hrn speci mens. The conch is 
small, breYiconi c, and c- _n·tuc-eraconir , and the kn o\\'11 portion is 
subonl1.c in sk1pe as it is short , obese, nb rnptly co n1rarle<l Ol'ad , 
and more g'l'atluall y so ,1p i('a(l ; it is distinctly corn Jll'C~sccl laterall_v 
and is ln oa cll r elliptical in ou tline. bnl it s yentral sit.le i s some,rlw t 
more couYCX than i ts clor~al. The ac101:al pnrt of the conch is pro
jected in to a sho1-t neck-l ik e ex tension, hut its length and the nature 
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of lite :.11Jcrture arc not knoll'n as neither o[ the types is complete 
aclor::ill y. 

The s urface o[ 1hc internal mold is c1·osscd by numero us ~mall 
h·ans,·c rsc rid ges \l'hich cunc sli ghtl y apicacl ::is they c rnss the 
ycntcr; they arc somc"ll'hat less than 1 mm. apart. Both 0£ the 
types 1·etain tra ces of: fi ,·c septa; the adapical two, the sep1um o.E 
trun ca tion and the ba sal sep t nm ar c normal, saucer-shape l nau
til oid septn , moderately connx apicacl, and s lightly inclin ed lo the 
1011 g axis of the concl1 ; they slope oracl from the nnter. 'J'hc 11cxt 
sep tum is close a]7(1 almost parallel to the preceding on es in the 
n11 1rnl haH of the conch , lrnt near th e mid-h eight of the conch i t 
hemls abruptly oracl and continues in th at direction lo ihc center 
of th e s1)eL:imcns where it bend s abrnp tl y dorsad and meets the 
do1·sum near it s m id-length. 'J'lic next septum is n1·y close and 
,lJlproximately parallel to the preceding one in the aclapi cal half 
o[ the speci men . , bnt n ear the center of them , where the preceding 
::.eptum curw: clorsatl, this :cptum cunes Ycntrnd and oracl and 
1hen grnchrnlly ceases to s iring Ycntrac1 and cnr,·es clorsacl ; it 
rn cc ls 11 ,c doi-sum 11 e:1r tl ic base of the adoral neck-like exten sion 
of the l il'in g chamber, fa r orad of the p1·cceding septum. The 
adoral sep tum i not complete; i t coalesces with th e precedi ng sep
tum just dor.sacl of'. the si11lnm clc and apparentl y becomes distinct 
fro m it aga in onl y in the extreme acloral part of the conch. 

The nature o [ t!1c siplrnnclc o[ tlic em·l icr sta ges of th e ph r ag
ma conc is not known, lrnt in the acloral Ol'oicl e:-;pansion o.E the 
c011 ch it is nnti-al in position and is mod era tely small bnt it grad-
11al ly increases in di a meter oracl. 'l'hc scptal necks apparently are 
~l1ort and sti·ongly 1·ecnnccl 'l'hc srgmcnt o f'. the siplrnnclc bc-
1,1·ec 11 th e sqJ tum o\' truncat ion a nd the h,1 sal septum is expanded 
within th e ca mern , and the connecting 1·i 11 g is subfusiform in 
sh ape; 1liose of the ncloral seg ments ar c 11 ot prescncd in either o.E 
th e t_,·pes, but they probably ,Yerc snbnummuloidal in shape. 

Th e g-e11 eral sh.ipc of the conclt and the sutures of A scocc rns 
coc li/1·ulum Linclst rom o.E th e soft gray sh,1 lc ( Lindst rom 's fo rmn
tion " b '' = lo\\'el' :\ l icl ,llc Silt1ri,1n ) near Yi sh,1·, c:ot l.111 Ll , are 
;;t riki11µ;I,, - :-;imi l,1 t· 1u that ol' the aiJ01·e-clcscrilJecl genotype, am1 
th er cl'.u rc that ,;pecies is 1·eganlcd b_,. the ,niter as belonging to the 
genus under <:onsiLlc ra tion although its conc-h is st rongly amrnlatccl. 
The sillgl c fr agm entary specimen fo uml in the " r ed limestone 
[ up1>er ::\l iddl c Silurian ] at Holms haller i 11 "\\Tamlingbo, " C:otland, 
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r,nd reganlcd li.r Lin(ls!l'iim :1s a donb!ful \·,u ielr of !his sprc ies 
only because oC a sirnil,n il ,\· in srn·faee seull>ltn-e. ])l'Ohahl.\· clors no t 
l1rlong· to th is ge1111s lrn! lo .11,l1ruumilc.~. ,11Hl no ot her s pe(· ie,; is 
lrnom1 to the \\Titer !ha t should br 1·cfrned 1o 1his gr nus. 

Th r fact th :1t 1he rtdornl rxpa nsion or th e c·o nch of thi s g·enus 1,; 

wry short mH1 obese :rnd is -;uho\'Oid in shape is indi c·,tli\·c of a 
c·losc 1·e lntionshi p 1o 1hc l· pper Onl()\·il'i, 111 ;11H I Lo\Yel' S iluri ,1n 
rni xoc·110,rn iles, hut Ilic la(n,tl <·omprcs, ion , ,1ll.ipi c·;1 l u11en un( io11 , 
n rnl mocl cra tcly long- :1 1Hl cfo,t i nC'L a(lorn 1 rx1 ension o 1· 1 he Ii \· i ng 
thamhet· i11Lli ca(c a relationsl1ip to !he uppc t· ~l id,ll c SilL1 ri:rn 
:1 scocc r:t! oids; (l ie gr nL1 s serrns lo he <lis!in c· 11.\· in1 r l'lnccl i,11c lJc
h1cen , 'c/1 11cllrrloccrus oC lite l ·p!)('l' Onlo\· ic·i ,1 11 ;1 1\\I prnh:1iil,\· th e 
LO\\'{' ]' Sillll'i ,m ;1nd / '(1/'{IS('()('( /'(IS or the 1lpj)CI' ~\ I iddl c Sil lll'i :111 . 
The p t·c,c nc·c o[ a lia s,1 I sc 1>1 um sc 1•\·es to d is1 inµ:11ish it fl'Olll R ill
i11ysi/(s o[ !he l ' ppc1· O!'cloYi('i,m (allll possib l,\· l it e Lo\1·c 1· ~ilul'ian ) 
uncl . \ gcoccru~ s.s. arnl . l 11l1my111ilrs of tile 1q111c l' .\l i<ldle ~ il11l'i a11 . 

l'l:1it' \'II . l"iµ:,-:. :;. 1~ 

<H til e 1111111crnL1s ,1sc·oc·crn1oids lrnO\nl l' rnm I IH' 11pprl' ~I iddl c 
~il11 ri an, onl,\· 011 e1

' spc(' ics, . l scoc1r11s jis/11/f/ l,i11d s11' ii 111 01· the 
uppermost Ionn al ion ( Lindst1 ·iim ·s "sl !',t!1 1m Ji" ) or (: 01l ,111tl. 
J•osses-;cs a so-{'allcd b,1,a l sC ll lt1111 , i.e. , a ,ep1 urn hei\\'ee11 th e sr ptnm 
or t 1·u1H·a(io11 ,t nL11h e fil' s(. sigmoicl,tl sr pt11rn . Li11ds1 1'iirn c-;1ll 1•(l n1-
1cn (i on (o th is fad und he r cn li zcd thnl 1lt c possessi on ol' thi s sep-
111111 inllicaled a c- lose 1·ela lio11 ship hehYcc11 11ti s ;e pcc·ics ,111d the 
forms rrom ihc ]o\\'Cl' ::\ l i,ldl c ~il11l'i,rn 1crn1 cd .l, i11ds lrorn wcrrns 
,ilJo\·c, but he npp,1 rc11 tl.\· a11;ic·hccl li!lle impol'l ,111<· <' 1o it. Th e 
significamc ol' (his b,1sal scplu 111 i, (ren1C'd o[ cls\\·li c l'c i11 1'1 is 1·e
pori lm( perhaps it ~houlcl ]Jc mc11 t io11cd hr ,·c 111111 11tc lll·csc 11 c·c or 
abse nce oI it c11 alJl es 11s lo d is1 i11p1 ish I \\'O c·losc l.\· l'Cla(ccl sloc·ks 

is Thr s1wl'inwn, shmring- tw,1 s<·pla api1·a1l of' the· firsl sig n10 idal one•, th at 
narr :u1d l' ( L~,,, l'\l· ns !1! 1, pl. -l!l 1, iigs. ~-, ) ,l(,,,nihrd a n,l fig un·d an d n ·
fr iTc•tl lo . l scocu11s 11111rc/1iso11i wns n•g·ard, •d h_l' L ind std; rn ( pp. ·1.~ - l!l J a s 
in,li1·ali11"· a <·los,• rc•htiunshi p l,l'l11·,·1·1 1 th a t spc t' iPs :u ,,l . lsco,·u" s fis/11 /0: ln1t 
in lhe w7itrr's •11•i11io11 that Sj>l'(' illll 'll is l'i th l' I' al1 11 11rn1a l. in that lrn111·abon 
:1< ... idpnt\v t ouk p! a,·t• sl ig ht Iv n pi,·ad or thf' ad, 1rn I c•11d n r t h<' 11 rth11tlui:rn 1t1 t' 
J>art of the e1,11t'lt insl\'nrl of' at the ,iundion wi_th ti :(' 1·.nto ,·h_o:111i t i•· 11:irt. or 
it is an in1matu 1r i11,liYidu:1 I 11 1 \rll11·li th<' a1ln p 11 •;tl port,1111 ol ti ll' 1-on..!1 h; 1d 
]IJJl hr(•JI hrnkcn urr as ,"C't and 011lv til l' hro a,l o r:11 ca1111•rn _11 1' it \\' (' J' (' Jll'l '

~('l'\'C'(l . Tlw ~<'ptum rf'~: :1. rc ll• 1l 1'.,· Lin ll:-tr(im a:,; li n111ul11µ:ous w1tl1 t ltt\ :--u 4 ea ll e_d 
lia,al ,<'ptnm of . I . _(isl///,, is no l 1·los1' to tlw firs t ,i;pnoi,la l s. •ptum hut JS 

1clnti,·ch · far from it . and llw ~rg-nw11t of th,• siphunde hl'tm•en th l' t,ro \YaS 
ul!l1oubt<.'dly c-ylindrical an11 not 1;um111uloi1lal. 
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that ll if'fcl'e111iate(1 i11 lh e Onl oYi<·i,rn ,nH1 crnln'cl ;1lo 11 p: p,n.,ilkl 
lines u11 ! il near th e c:losc oC 11ic :.\ l i: lcll e S il u1·ian , ,1·hen 1Jol11 hecam e 
ex.1 i11 et. J t slt oukl a l~o be r e])ca led lic l'e ro l' t li e sa ke of cmplw si,; 
1hat as .l'al' ,is is 110\1· k11mrn , 1'1 c sc t)lnm or· 1nmc·a tio11 in th e 
mi xo<"ho,1ni1i c· c·cplt alopoLl s ( \ri1h i hc poss ibl e except ion o[ ( 'lw
a11 oc1 rus ) 111 ,1!'ks til e ,jun d io11 ol' 1h c ol'1l1 oc·l10;111i li r Jlil 1'1 o[ 1hc 
<"Omli ,,·itl t 1'1e <·.ntoc·hoai1iti r , ,rnL1 !hc1·efo 1·c 1hc 1) r csc• 1H·c or a 
basnl sep!um (• ,m 1101 l1c cxp lai11ctl mc1·rlr lJ.\- ,1ssumin g· (l'11nr,t!ion 
a long a mol'e 1>os!erio1· septn m ; i1s <lC\'Clop rn c11( \\'as far mo1'<' (•om
p li cat c,1 ihn n 1hat. 

, \ s is olJ\·ious from ,,·hat lws hce n sla! ell ,tl)o\·c, tl1 is s1wc· ies wp-
1·cse11 ls a µ:cn ns 1!iat is qui1 c di-,tin<-l fl'om 1.\·pieal . h cocrrn.,, 
t ho ugh it 1·cse 111bl es (lt,1 t l'o rn1 in 111,111 ,Y 1·e,-peds, aml 1he na me 
J'u rnsco cc ms is l1 erc p 1·oposeC:l l'c)I' i1 ; / '. [. l scocr ms ] fls/11/a ( l ,i11d 
sll'om), th e onl .\· k 11 0\r n ,-pc<· ics, is !he· gcno l_qic. Thnt ronn i,; 
kn o,rn tu oc·c·m· 0111 ,r i n 011c li o1·izon in ( :otln11(l, lrnt ·i1 is com
p,1 rn1 i\' ely .1ln111 clirn t th er e antl J,ind s1l'iim figured a ,,];t ]J onl y two 
or three in1·hes ·qu:nc !hat rn11(nins l\rcnly-on rn o1·e or less pel'f'cc·t 
rc•11r esenial i \'CS o C it. 

, \ s is ptoh:ihly 1he case ,1·i1 1t most of 1h c oili er mi x<)(·hon11i tie 
replwlopocl,·, th e <·On ('h oC thi ,; spN·ies rorn,i,d s oC l\rn tlisl ind pa1·1". 
The adap ira l luhnlar part, 1ei-rn Cl1 1li c " S a11ti loid stage of gro,\·1h . , 
lly J, i11 dst1·iim he<·a nsc its s0 p1a ai·c 11 01·111al sni1ec e-~lrnpetl di sks 
:qrp l'oximal el.1· 1 mn s\erse lo 1h r long ax is of th e co1H·h , .is ltel'C 
C'all ecl th e Ol'lh ocl1oan iti c part. 'l' hc ,1tlorn l ]lol'l ion ot 1he co 11 c- h 
in \\'hi ch ull oi' th e septa hut lit e so-cilllc,l lws,11 scptnm arc s11·ong
l.\· s igmoi d,tl , is !errned the " 1\ scoccms sl,1gc' · lJ,r Li11cl s1rorn , hut 
it is here c-a ll ed th e c·.n toeh oa niti c pal'l oC lhe c-0 11 <: !1 ; it inc·lmlcs th e 
li\·ing c-hn rnher as ,rcll as !he (•.nl oc·hoan i1i e pad o[ th e phrng ma
ronc oC rnal111 ·c spec imens. Tit<' sep1 um oC tn1n c·a!ion nppa 1·enll,\· 
form ell !he junetio11 oC th ese 11m pa 1·ts, and th e ! \1·0 Ji aye n eH' I' 
been found c-0 11ne<:1cd ; ncYel'lh elc:-s, 1hc si mi la1·ilr oC lheit· size aml 
sm·race sc ulpture , th e posi!i on o[ theil' siplt u11c·l es, r1 1Hl the l'.wt 
t hat 1h e l\\'O a1·0 J'o u11cl onl y in H 'l' ,V c· lose nssof' i,ition intlir·n( c tha t 
( lie.\· 1·ep1·rse111 1 he same spc('ics, and that ili c :1 (b]) iutl pol'I ion o C 
ilte coneh ·1rn <; !t·un e:a ted durin g 1hc life of 1he incliY.idnal. 

'l'lt c or!l1 or·honniti e pa r t o[ i he eon c-h is lon g, nanow, iulrnlar, 
and alm os t s11 ·a ight, and it is onl.1· \'C l'_\ · !!,Tacluall,\· expamlcd onid; 
i1 is cirentn- or near ly so .in ('!'OSS ~et! ion. Th e protornm·h is not 
Jrnown, and th e acl api cal eml oC the conch is 1Jlnn1l,\· ronndecl. Th e 
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surface of the conch is crossed by nmnerous, low, ronndcd, in
conspicuous transrnrse 1·idgc., , " ·hich arc considcrahl .r less 1lrn n 1 
mm. ap:Ht arid \Yhi ch Cl lrYC slightl y :111icac1 as they cross th e n n
tcr ; the surface of these 1-idgcs am1 th e c-onc,wc spnces bct11·cen 
th em is fine l.r transycrsely strintc. The septn. are modcnit cly con
YCX apicad mi d are approximately t ranswrse to th e long nxis of 1hc 
conch but slope slightl y orad from th e ye 11tc1· ; the sll tures ai·c 
simple and strai ght and approximntcly circul ar. Thc.1· arc mod 
erately close together , but the distance bchl'ccn th em .incrcc1ses 
progrcssi-vcly orad. The siplrnnclc is yeutral in positi on nncl is 
small. The septal necks ar c \-er r short, but tl1 ey nrc 11 ot 1·ecnncc1 
and the connecting rin gs arc not expanded trans1·c rselr \l'ithin the 
camerae but arc cylindrical in slrnpe. 

The adoral or cyrt ochoanitic pait of the conch at mat111·i t,r con 
sists of the living chamber and fo ur camerae. It is slightl y CUl'YCd 
longitudinnlly and is long, narrow, and suhcylindri cal in shape, 
but it is somewhat compressed laterally and is thcl'eforc broadly 
elliptical in cross section. Its maximum transH1·sc dimensions 
arc attained some,1·hat apicad of its mid-l ength, and i t is contrnctcd 
slightly both orad and apicad of there. The adoral end of the 
living chamber is proj ected orad into a long cylindl'ical neck-like 
extension, ,1·hich is ci rcular in cross section and const itutes about 
two-sc,·enths of the total length of the fo·ing chamber. The sur face 
of the conch is marked by numerous small transycrse ribs about 
j;3 mm. apart; these curve slightly ap ica d as they cross the venter, 
ancl they arc finely striate. 'l'hc septum of trnncation and th e 
basal sep tum are very similar to the septa of the orthochoaniti c 
part of the conch and arc normal, sa ncer-shapcd, nantiloid septa 
that are approximately transnrse to the long ;nis of the con ch but 
slope slightly orad fro m the yentcr . 'I'he next septum is approx
imately parallel to the basal septum in the ycntral half of the 
cc,nch, bu t in the dorsal hnlf it cuncs strongly orad and then 
slightly yentrad, and, near the mid-length of the spec imen, c1nTes 
strongly cl orsad to meet the dorsum. \\Tith the exception oJ: a sin gle 
specimen figured by Lindstrom, in whi ch the fi l'st t\rn sigmoiclal 
septa arc entire, the t,Yo adoral septa are no t compl ete centrall y 
as they unite and then coalesce ,l'ith the 1n'cceding septnm j nst 
clorsad of the siphnncle and separate fro m it on ly in the acloral 
l:alf of the conch; they extend the phra gmacone along the dorsum 
to the base of the neck-like adoral extension of the liYin g chamber 
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mentioned aboYe. This coalescin g of the sigmoidal septa is Yisibl c 
onl y in sectioneLl specim ens, for tl~e e<lges of: all these septa arc dis
tinct and the ir sutures do not coalesce. It is interestin g to note in 
1l1is connecti on th at in sc 11ilc 1·eprcsent a ti1·cs of this genus, as in 
those of: A scoa m s s.s. and Pscuclascoccras, an additional septum , 
here 1errncd an aclt·enlitious scplllm, is added in the pos tc1·i or encl 
o[ th e lil·in g chamber close to th e atloral sigmoiclal septum ; n o 
1rncc of i t is \-i siblc along th e clorsum as it coalesces ,,·ith the pre
ced in g septum in the dorsal pa rt o[ th e co11 ch. The siplnmdc of: 
this cyrtochoanitic pal't of the conch is Yentral in positi on and is 
moderatel y smnll , but its segments are expand ed trans1·ersely with
in the cmnerae. Th e scptal funn els apparently arc short and 
strongly r ecm·yccl , and the connecting r in gs arc subsphcri cal in th e 
posterior part of the specimen bllt become much shorter in the 
ador a.l part, where they are asymmetricall y snbnumnrnl oidal. 'l' hc 
septal 11ecks and connecting rings of the ach cntitions septum pre
sent in senile indi\·iduals arc similar to those of the precedin g 
sep ta. 

As mentioned aboYe, no species is known to the writer that is 
congencric with this genotype, and its closest rclatiYcs seem t o be 
the three fo rms discussed below and referred to a n ew genu s, 
Pscmlascoccrns, in whi ch the basal septum appar entl y was resorbcd 
before the individual s attained matnrity. It is belieYed by the 
writer tlrnt both this form and Psc11dascoceras CYoh ,ed from L ind
slroemoccrns of the lower l\liddlc Siluri an, whi ch is a shorter and 
more obese form with a much shorter and less di stinct n eck or ad
oral ex tension of the fo-in g chamber. The presence of a basal sep
t um scnes to distinguish the genus under considera ti on from other 
similar gen era. 

Genus P :::;Et;D,\SCocmus l\Iiller, n. gen. 

P late V, F'igs. 7-21 

As mentioned abo,·e in the di scussion o.E Parascocc ras, three of 
the numerous species of ascoceratoids describcc1 by Lindst1'i:im from 
the upper l\Iidcllc S ilurian of Gotland apparently possessed a 
ha sal se11tnm dllring part of their deYclopment but rcsotbed it 
before attaining maturity. These forms then ar c closely related 
to Pa1·ascoceras and Lindsiro emoceras, \Yhich retained the basal 
septum th roughout li fe, ]Jut externally they appear t o r esemble 
mnch more closely A sc ocerns s.s., which never possessed a basal 
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septum. They ob1·io usl.,· ,ll'C generi call y <li stinet from Hll three of 
1he genera menti oned, and the ge11 c1·i c name I'sC'wloscocc ras is he1·c 
proposed for th em and P. r .:LSCOC('/'(/S l cl ec ipiC' ns (r, i ncl s1 rom) 0 [ 
!he ll~)perrnost fo1·mc1t ion oC (i ot lmHl (Li ndstrom's " strnt urn. h'' ) 
1s designated as th e genot~·pe. 

That spcr.ies is lmo1rn f rom 1rnmerous spec- im ens from Yn ri uns 
localities on the island o[ C:01l a1Hl . Its c011t:h c-onsist s of hrn llis
tinct part s; th e adapit:al one is orthoc·ho,tniti c, th e H1l o1·a l r ,· rto
cli oaniti c. Th e fo rrn e1· was g-enera ilr broken off clu1·ing- th e li .fc o[ 
th c, indiYidnal , but both pa rt s arc kn o\\"n a nll ha,·e IJeen fun 1Hl 
connected in imm atur e r epresenta til"es. 

The orthochoaniti e part o[ the conc·h is rnoclen11 el .1· long, 11n1Tow, 
and n 1-y graduall y expancled orad; it is distinc·th- cuned exo
g,1stricall y, but th e amount of c-un·atur0 cl ecn·ases 

0

Hdornlh-. The 
Jirotoconch is not known, and th e bluntly round ed apex of th~ con('h 
docs not show any Llis1in ct r ica t rix. Th e snrfa ec of this 01-tho
choa niti c par t of the comh is fin ch· t1·ans1·eJ·seh striate an d in 
addition bea rs small, lo"·, r oundecl, incli ·tin ct lon°g i tucl i nal 1·idge:':. 
Th e septa. are sa nce1·-shaped a nd modera tely connx ap icncl. They 
r. r c rather close togeth er , but th e d istan ce bet\\'ee n th em ya1·i cs 
somewh at and in genernl inC'l'c:1<;es prog1·e,·si 1·el ,r ora cl. They ar c 
transYerse to th e Jo11g· axi s oC tl1c conch, and the sutm·es ate 1hcrc
for c simple cin:les. Th e siplnrnclc is small , c-in·ular in <:ross sec-
1 ion, and Yenttal in pos it ion. The septal n e<;ks arc ~11 01-t b ut arc 
11 ot r ecunell , nnd th e c01rn ec- ti11g tings arc cylindri c-a l in shape; 
tll c1·cCorc the segments o [ 1 he: siph n nc-l c a re llOl expamlcd appre
cia h ly ''"ithin 1hc camerae. 

The ac.loral or c~-rtoc-hoa nit ic pa1-t of th e c-on c·h o[ mnl m·e sper i
mens consists of th e Ji,·in g c·lwmber and :four c-a mel'a e. Jt is sli ght
ly curYed exogas1ric-allr, and is long, nmTO11·, nml s11hc·:·limh-i('al 
in shape, hut it is sli gh tl y compressed lat erall y and is th el'efo1·c 
broadly el liptic·al in noss sec- ti on. ]t is 11 ea 1·l y straight ,ilong 1hc 
do1·sum but is c-o nYex :il ong· th e ,·en tcr. It s maxi nrnm I 1·a ns1·ersc 
clirncnsio11S ai·e a ttai11 ccl n en r th e rniLl-le11gth of th e ]i1·i11g c-hnrn]Je1· 
proper, and it is somc\\'l1at c-o ntrn r tcd apirad and sligh tly so Ol'ad 
of that poi n t. 'l'hc adornl end o[ 1hc li1"i11g chamber is proj ec teLl 
into a long narrow tnlrnlar 11 e(' k thnt is circ11lar in c-ross sec ti on 
and is c.listinctl:· in c-l in ed lo the long axis o[ the ro nch ; its maxi
mum length and the 11 a l inc of the aperture arc llOt kn o\\'n, but i t 
is at least t\\"o-fi f1hs as long as th e li\·in g rha mbcr proper. 'l'l1e 
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entire c·.1-rtoc·l1oanit ic part of the conc·h is fi nely tn111s1·e rsely 
stri a te and is markc<l al so by ~mal l, ]011·, 1·ouncled longitudinal 
1·idges. Th e orn a men la tion Ya ri es SI i1-.d1 t ly i 11 th e differen t pa r1 s 
of th e ·on ch ; it is fi 11 c1· on the ,·c n1 1',il a nd apical po1·tions of' the 
specim ens ,rnd is coa rser on 1hc nec-k. The se1> tum o[ ti·1m ea tion 
is as~·mmetricall y subconi ca l a11Ll is in c-lin ed to 1hc long axis o[ the 
conch ; it slopes orncl from th e 1·e11t e1·. Th e next sep tum is ,1p
pi-oximat el~- pnrallel to it i n 111c n ntrnl three-fourths o[ th e eonC'h , 
bu t it s llo1·s1il pnl'l cm·,·es ahniptl,1· Ol'ad 11ml tl1en some1\"lw t ,·e n-
1 ra tl and ro nli11nes in thnt clire(' t 10n to 1hc cent er o[ th e JiYi 1w 
<·hamhe1: "!>l'OJ)e l', " ·hence it c- un-es nb l'uptl,,· llorsall to meet 1h~ 
dol's11m . '!'h e next !'our sept a ,1 1·c not c-ompl etc centra lly ,i s th e,, 
11 nit c ,11HI th en coalesce \\·itlt th e fil'st sig-moicl11l septum jt;,t do1·sn ~l 
nl' tl1 e sipht 11 1<·lo and beco me li istinl:1 f'l'om :it ngnin on !,\· in the 
ndo1·a l linll' o[ th e co nc- h; th e · ex lcnd th e phr,1°·maeonc aJ01JO' th e 
llorsum to th e base o[ ti le ,1tlon1l ne<·k ol' th e li 1·i~1 g ehamher . "This 
eo:il escin g 01· th e sep1a is 1·isibl c on! ,,· .in sed ion ell "pcc· imcrn:, fol' 
1itc e<lges o[ al l the sigmoidnl se pta and th el'efo l'c th e sutures arc 
di st in r· t . Lin<l strom ohsen ·e(l a thin 1lcposit tlrn1 he heli c,·ell to he 
01·gan ie in ori g in on 1ltc insi (lc ol' th e li,·ing· chamhel' ex temlin g· a 
:-; hort tli s1.rn rc ear lt sitlc o[ 1hc ju11('!i on of the allol',d septum 11·itl1 
ih e clol's11rn. hut Ili c signifiC'a ncc ol'. th is is not umlcrstoo1l . The 
~iph nn c· le ol' thi s part of li lC eo n<·h is :- mall nl its p11 ssage 1h rough 
;:. sept urn. but the segments ,ire g l'cnt ly exp,111cled t 1·a ns1·e 1·scly 
\\·ithin th e <·nmerac. A s111,1ll ohliquc na l'l'U\\' tube c-o nn ec-1s th e 
~ i phrnl('l es o I' t li e hrn pa i- ts o [ th e eo nc·l1. Th e septa I n ee-ks a re 
shoi- t antl st1·0 11 1 .. !'l.1· reelirYell. 'J'lte r· on1H•cting 1·ing between th e 
:sep tum ol' tl'llll l'a!ion ,11Hl 1hc fin;! sig·moidal sevtum is almost 
i-- 'lllill'e in long itu<li11i1 l sed io11 , hut 11 cal' its mid-length it bea l's a 
<·onsll'i etion , co mparn bl e to that obsen·c1l in 8c!i!lchcrloccrns, but 
m1gul1.11· on th e ,·en l l'al side and rnu ndcd on I he dol'sa l. This ~cg
mcnt of' 1h c sip lnm clc is mol'C than 111·iee ns long as th e succcetlin g 
ones, a 11d the ('()lls1l'ic·ti on 11 e,H· its mill-leng·1lt is i11terpi-cted by th e 
\1Ti1e1· ,1s :t ,·e,;t igc of a sep tum- <:o mp,1rnb le to the has,11 septum 
o l' l'r1r11scocr /'/fs nnd L inds l!'oc1110cc l'os- 1hat 1r,1 s pi-esc nt llurin g 
p;11'L ol' tl 1e tlc1·elopm enl of th e indi1·illL1,il 1ml \\'11s resol'bcd be[o l'c 
mntul'it ,,·. '!'h is c·onstril:!i un is therdo1·e 1·ega n led as one o[ 1hc 
must si g·ni fi<:nnl of the gcner.it c-l rnl',1c-lel's. 11ml it .indieales tltn t thi s 
fo l'm is mu c-h more clo"cly 1·eLited 1o th e hrn genera mentioned 
aboYe th an to , lscocuas, to ,rhi t h .it is strikingl y similal' external-
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ly . 'l'hc acl oral fo ur segments of t l1 e siphun clc c1 1·c much shorter 
a nd arc :rnbnm11m.t1lo1· l1,•1 l 1·.11 l tl l s 1ape; · 1ey )Crome progrcssi \·c I y 
sl1or1 cr oracl 

It is exceed in gly im1Jol'tan t to not e tha t a senil e in di. 1·idnal of 
1~1is sp ecies ~1~ s been described by Lindstrom in ,d1i.ch as m an y as 
:l_m:r a chcnt1tJo ns ~cpta a r e presen t " in the ac1npical part of: the 
li vm g clrn mbcr . " These ar c all non na l, snticcr-shal)crl n antil oid 
septa, strongly c01w cx ap icacl , and sli ghtly in cl ined to the lon o· 
nxis of _the conch ; they slope ornd fro m th e ,;en ter. The septal 
necks o[ the fir st t\\'o of 1hesc septa a re stron gly r ccnn-cd an d the 
connectin g· ring of the fi r st is :1s~·mmcl rically subn nmm1;loiclal in 
slrn1)e, , rhcr cas t ha t of the 11 ext is asymmetrical ly fusifor m. 'J'hc 
scp~al. n ecks o~ the t wo a cl o1·al septa , ho\1·e \·er , arc not 1·ec1n ·yecl, an d 
th_cir conn ectmg rings a r c onl y slightl y expan ded tran s,·crsely 
,nthm th e cnmer ae . The irn port nnt thin g· t o n ote in this conn ec
t ion is that this p ar ti cular indiYidual has 1·c1·cr ted t o an or tho
ehoan it ic fo rm af ter passin g thrnugh a cy1-tochoanitic stage . Th e 
signifi can ce of thi s is m ore or less of a n open r1ucsti on , bu t it 
see ms to the ,1Titer t ha t thi :-.; c1cmons1ra tes tl ial 1l ie dist inct ion lJe
t ll' een cyrtochoa ni tic and orthochoa n itic fo rm s is n ot as gr eat ;1s 
m ost p aleon tologists arc i nclined t o belic \·c . ~ 

It shonlcl nlso be noted tliat other r epresen ta li \'CS of tl1is species 
haYC been desc1·ibccl by L imlstrom that indicate that t ltc aclor al 
11art o f the con ch ,ni s completed by the imfo·iclu al hd orc the sio·
m oiclal. ;.;epta wer e dcYclopcd an d t runca tion occnncll . One ,qJ c~i 
mcn r epresents an i mmatm·c ind i \·idm1l whic-h had sccr ctecl 011 l 1· 

t he first of the sigmoidal sep ta an d hacl n ot b roken off' 1hc acla pic,;l 
portion of the con ch ; th e acloral conn cd i ng r in g oE this sp cci men 
lieni·s 1 he r·haraeter istic const rict ion n c,1 t· i1 s m id-le ngth a 1Hl llcm
cm st r a tes that , as would be expec tc cl , the ass t1rneLl basal sep t um \\'a s 
resorhecl bc[or c the sigmoiclal sep ta \\'Cl'C for mecl · 

.As is ind icated hy the name rrn d has hecn cxplainec1 ahO\' C, rcp
r csen tali \'CS o f this gcm 1s ca n be cli ffe1·entia lccl fro m typi ca l 
A scoccras on ly hy mean s o C interna l s1r uct urcs, i .e., Yest igcs o f a 
hac:al sep t um ; therefore onl y tl wsc sper- ies i n ,1·l1ir-li 1he cl etail s ol' 
the s i11 hu11 t lc ,n-c k no\\'l l c·,m he (lcfi nit cl .1· ,1ll olted. .\ s l';1r ns 1he 
,1Ti le t· ]ms bee n ,dJle lo asvc rtain , 0111_1' ~\scocrrn s si/J/1 0 JJillllstrorn 
,rnll ~lscocc m s urndulum L im1st1·om, lJoth of the l"11pn ~hdd lc 
Silm·inn ( Li ndstrorn ·s "strat mn h .. ) oE C:o tlaml ha\'C hcen shcmn 
t o p o:-;ses:-.; simila r 1·est iges o f a ba ,-,a l scpl nrn ,m(l t he r d orc to be-
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long t o t his gcm ts. I n th e fntu r c i t nwy be possible 1.o show that 
some of the n nm c1·o us sp ecies at• JH'escnt assigned to Ascocern s, 
actually r epl'Cscnt this gc1111s, hnt unti l r cprcsentc1 ti Yes of those 
for ms haYc bel'n se c: tim1 ed arn'l stncliccl , it ,\'i ll be best t o lcaYc them 

in the gen u s to 1\'h ic-h the)- ltaYe hce n rc[crred . 

C:enns .A s cOC'EHAS B,ll'r ande 18±7 

[ = Cruptocr l'([ s 13nnande (18±6 ) 18±7, but n ot CruplocC' ras 

D 'O1·hi gn y 1850] 

P la te V I , Figs . 1-G; Plat e YII. Fi gs. 1,2 ; Pla te VIII , Figs. 10,11 
A clctailecl snm m,n ,v o [ tl1e clcwlopment of om· lm O\rlccl gc of 

this genus Jw ,; been ahly JH·cscn tell h: · B ar ranclc and la t er by Lin cl
s trom, ancl thCl'd or c it , r ill ,,llfi irc hnc to m en t ion onl y the more 
significant po int s. I n 18..J.G Bnna ml c anno unced the cliscoyc1-y of 
this genus ancl iwoposed 1lie 11an1c Cryp locc ras for it ; ho,1·cyer as 
h e then stated only that it is a " genre q nc nous ayons cr 66 pou r 
classer des formes a11pa1·ay ,rn t i11 con11ues et t res-bis,1r r es,'' he :failel'l 
t o establ ish th e 1iamc, for this statem ent can not be consider ed a 
gen eric diagnosis am'l it is n ot accom pan ied by an illustration . In 
the following yen r Barran de aban doned the name Crypioccrns as 
he belieYcd it ,m s too similar to Oruptoccru s L atre il lc, a, h ym en
opter ou s insect , and he 1woposed to cnll h is gcnns :l scoccras ; this 
time he gaYe a concise cl i,1gnosis o [ i.h c genus and es tablished its 
name as A scoc crn s. It ,ms not necessar y for him lo abandon 
Cryplocc rns, but in as muc·h DS he cl icl so before it ,ms establi shed , 
i .e., whil e i t , rn s a nmncn 1u1cl11n1 , 11w1 t erm cc1 n not he r c\·iyecl on 
the gr ounds o[ p riority, ns lws 1·ccc ntl y lJCen suggcslcd h:· S r:l1in
clcwolf ( l!J'2 !J , p . 171) . Fnrthennor e, sit1cc in the snmc publi cat ion 
in whi.ch Ji sc occ ra s is es lablishccl , i t is stated tliat Ban-mi clc 's term 
Cryptocc ms r eferred to the same gen us, tha t n ame also is estab
lished , an d i t must be rcganled as a di r ect syn o11y m of A.scoc crn s; 
i t ,1'clS " stillbm-n and can n ot be hronght t o liJe. " J\ ccording to 
B a rraml c (1867, p. 335 ) the abow -rn enti.on ecl or iginal dia gnosis 
of Jl scocc rn s was " impr imr'c d ·:1honl clans Ocsic rr. E /ii/1. f iir L i tt . 
1l. JC nnsl en 18±7 ct e11 s11itc cl.m s I lrt idi11gc r's B Cl' icldc JU , p . 268," 
J.8-l:8. The writer has n ot been abl e to loca te a copy of the first or 
t hese t wo r efo1·en ccs, lm t Banandc's statement is r 01 1nnned hy the 

editor of the second. 
I n m am1script p r epared i 11 l 8J 7 lJll t n ot ptthlished unlil 18:'50, 
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D 'Orb ignyrn 1111:nrarc ol' Banamlc ·s e,nl ic1· u,c or the tCl' m Cryp
tocera s, empl oyed it fo l' a n entirely d iffe1·e nt grn up or n,rn til oids, 
acconlmg to lum k no\1·n to he rcp l'esentell by one n e\'0 11i,m an d 
one Ca rboni fe rous ,;;pcc: ics ; anc1 in tl1c seconrl edi t ion of 1Vooll 
Y;al'd ·,;; Li 11w111wl of Ilic Jiollusrri . . .. L ond on , rnGG (11. 189 ) . 
.1 scocerrrs Da rrandc is in n(hel'te11 t ly Ji,,te<1 ns a s.n1011Ym of: Cryp
ioceras D '(h·bi.gn ~-. In h is 1-' rodrome ell l'ul/o11/olor;ic,' . .. ( l'Ol. J . 
l) . 58 and P- 11-l, 1 50 ), D 'O rhi g·n~- I istcd as t he h rn spec ies 011 
whi ch he had bn~cd hi s gem1s X uu lilus sub! 11/Jr-rrnlalus C:. a nd J,' . 
Sandbcrgc r of the l ) e\'O ninn o[ Uc1·m,rn ,- ,1m1 .Yuu/ilus clorsa /is 
l?i_ll ips o r the Ca l'hon iicrous or En g l,rn <l . · J n 1883 II~·,1tt (p . 283 ) 
Ues1gnatecl tl1c fo rm er as the 1ypc of t he gcn11s, " ·]1i<·h. ]10\r C\'C r , li e 
regarded as a R)' n01 1.rm of: J'cm11oc lui/11s ;\ [ 'Coy 1 -1-+ ; .Youlilus 
( T emnochci l11s ) co r 011al1 /.-, l\[ 'Co.r or: the C' ,n·boni i'c l'ons of: h clam1 
is the type of 1'c11 111ocl1eil11s. The 1ypcs oC these two ge nera a l'c 
not Yery simi lar, and the modc1·n refi nement in li m iti ng nantiloil1 
gcn ern makes it expedi ent to resnncc:t ]) ·O 1·big- 11 y\, ge nus, but in 
-view of tl1 e fact that tltc numc emplo.,·cd liy ]) 'O1-bigny \\i! S pre
occupied, i t is necessary to coin :i new gene1·ic 11;imc fo r the gen us, 
and it is here pl'Oposed 1o c1ill i t _Yaswuorcras; t he 1y pc spec ies, .V. 
!_Nau tilus ] s11 /J t 11/J crcu lalus G. nnd V S,rn c1 bergcr 20, r,rnie f' l'Om 
t he De\'Oni an of Kassa u, :i fonn e1· dnel1Y of Germain-. 

In 18G3 BcnTa nclc for the firnt tim.c na med ai1~1 desc ribed a 
spec ies o[ . l scoce ras, _, l, uohrmirwn of th e 11pper ::\Iic.l dl e Silu rian 
of B ohemia (s in ce fo und also in th e upper l\ li (lcll c ~ ilul' ian of Go t
Ja nd ) , a 11 d i t is the type o[ hi s ge nus. Onl y the adornl or (•~Tto
choaniti c par t of U1c conch of th is species is lrn om 1: i t l1 ns bee n 
(!esc1·ibed in detail by Banande, L inds tJ·cim. 11 nd J.,'oo rd , nrn1 th er e
fo re the fol lO\r in g concise descr iption ,rill suff ice hn·c. 

The lrnO\rn portion o[ the conc l1 of this speeics, the adoral c.n-to
choa niti c part, in t ypical , mature speeim ens consists of the li ,·in g 
chamber and the mlor,11 :four (someti mes Jhc ) c,1mcn1c of the 
phragmaco nc. It is suhcyli nclri cal in slwpc bu t is co11Ycx cx-
1cr iol'ly nml , ns it is compressed Ji1tcra ll .1·, is o\·11 1 in c- rnss sec ti on ; it 
is more IHUTO\\' ly r ounded Yentn1ll,r than dorsa ll_,-. Th e ,1 doral fi f' th 

79 lJ 'Orhig11 _, ~, ...-\ kidt\ (\1u r:-: l'Ji;n11\11tn.ire ,-IP J):1ll·u 11hd og ie et till (:i'•o]()~-iL) 
s tn1tig-1·ap hi 4 u(•s, Yol. 1, p . :? ,~6 . Pa,-is, ·1.~-f!I ( 11ot puhl .ishrd u11til IS ."iO ~<· 
conl i11 g- t o n a, rande l1 8G 7, p. :1 :13n. 

20 0 1igi11a l l_v ,h•~ni i,,,,l b.,· 8a11dbc1grr, (;ui<l o . a11d 8a11tlhc•,-ii<' 1·. F,i,lulin , 
Di e -VL•rs te in t1 rtt 11g-011 des rhein i:--rilen f·khic· l1te111syst<1 n1 s i11 ~'\a:-::-:a11

1 
·pp. ·1:~:; .l ::+, 

pl. 12, figs . :;:i -:lr, 1fi<':;hadr11 , J830-185G. 
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o[ the li \" ing chamber is projected apcrtu r;11ly in to a neck-like ex
tension that is circulal' in cross sed ion and is iJJ clin ed to th e long 
axis of the conch ; the apertu re is circula r and is directly trans
verse to the long axis of the n cc·k and therefore in clin ed to that of 
the conch. The test is mode rately thi ck and is fin ely t 1·ans\·cr sely 
st ria te. The septum of truncation is a nol'mal sa11c:cr -sha ped 
nau ti loid ·cp tu m tha t is onlr slightl.,- conwx apicad and is d is
t inctly asymmctrico l ; it slopes orad fro m the Ycnter and is there
fore inclined to t he long axis of the co11 ·h. The next septum is not 
far orad of the septum of t runcntion and is opproximatcly par allel 
t o it in th e ycntra l fonr-fi Cths oC the conch, bu t sli ghtl y below the 
dorsum it cnnes oral1 and Yc11trad and continues in tha t direct ion 
to near tl1 e mid-length of the fo·in g cha mber p r oper , ,\"her e i t 
curves abruptly dorsacl t o meet 1hc dorsum. The next fonr septa. 
ar e not complete ce ntrn ll~- as the~- uni te and th en coal esce with the 
firsL sigmoicfa l sep tum just do 1·sa d of th e siplrn nc: le and become 
distin ct from i t aga in 0111 .1· i n the adora1 lw l f: of. 1hc specimens; 
they exten d th e phra g- maconc al ong the ,1orsum almos t to the ba se 
of th e adorn l n eck of: t he li1·i11 g chamber . 'L'he maximum dor so
vcntral thickness ol' the ad01·al po1tion of th e phrngma conc is at
tained ·ome\\'lrn t orad o[ the mid-length of the li\·in g chamber 
proper along the thi1·d cmncra , and th e adoral segment oE the 
phrag mac011e is much sm,1ll er tlrn n the 1weccdin g· ones. The de
tai ls of the coalc,;cing· o r th e se pta Yan · in differe nt indiYiduals 
,m d appa ren tly in s01~ c c:ascs (sec Linc1st r om, pl. 3, nnd B arrande, 
pl. -±9-1: ) i t c,m be obscncd oil!.,- in scetioned specimen s as th e edges 
of th e septa and th el'(~fore the ,mt m cs a re distin ct . H owever , 
Barrandc fig m ec1 one specimen (pl. 93) in ,d1i ch th e t wo adoral 
sutu res coalesce la t cralh ·, am1 anoth er (pl. 513) in wh ich all of the 
sigmoidal septa coalesc; .·ucccssiYcly alon g th e la tcr,1l sides of the 
eonch . 'fhe sutm·es of th e sigmoidal sep ta cunc sligh tl y ap icad on 
th e dor so-lat era1 sides oJ the conch a nd form broad, :;]iall ow median 
lobes along t he dors um ; these ho 11·eycr become less prominen t 
aclorall y. 'l'hc siplnm c:le o[ thi s pa rt or Lhe conch is \·entral in 
position ,rnd is rn ode1·a tel.,, lar g·e, but it appai ·e11tl r dcc:r eases in 
diameter adorally. The scp tal nec ks arc fa irl y ,;ho1t arn1 arc 
st rongly recnnecl; t he connecting r ings arc g reatly expand ed 
t ronsvcrsely within the camerae, and the segments of the siphun cle 
are asymmetrically subnummuloidal in ·liapc. 

As mentioned aboYe, the earli er stages o E the phragmaconc of 
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this species arc not knO\rn , bnt tltc.1· clouhtlcssl:, ,re1·c 1·c1-y simi lnr 
to_ tho<.;e oE ~l scocc1·u0 11wl!11/1ril(}11 T,i11dstto111 m1c1 alscorc /'(/s /a gcnrt 
Lmdsti·om, \Yhich 11,we been found in conn ection , ri1h the ,ic.lonil 
portion of tl1 e conch. TJ1c ,1,lapi(':11 01· orthocho,i niti c part of the 
con ch of both of those species is 10 11 g', 11anm1·, Yer~- grad uall y ex
panded orad , and gently Clll'YC(l cxog·,1stri call.1·. Ncithe1· the pro
toconch nor the nd;ipical C'm1 or: the phrngnrncone is kno\\'11. 'l' he 
sntnres nrc simJ)lc circles ,rnd the septa ;1rc 11 01·nwl srinccr-slwpcd 
n antiloi,l scvta mocler,1tel,r co11Yex ,1pic,1d and np)lroxi nrntely trans
vei·se to the long axis of the c011r·h; they arc fairly r losc togctl1er 
in the acbpirnl pa1-t oC the conc·lt . lrn t the d istan ce hrt,1·een them 
in creases pl'Og1·e.~sively orn ,1 anc1 cq unl s or execccls the climncter 
of this portion of the c011ch 11c,n' its junction ,rith the cn-tochom1-
itic pOl'tion. Tl1e sipl1Lm cle is small and is locntec1 cl~se to the 
Yentral wall of the conch. The septal necks are short bnt arc not 
rccnn-ed, m1d the connecting 1·in gs ;:ire not expa ncle(1 ap11reciably 
within the camerae bnt arc rylindricn l in shnpe. 

The conch of the abm·c dcsc l'ihcd genotype, A scoccras bol1 cmi
cwn, is sorne\\'hat Lirger tlrnn that of most of the forms tlrnt haYe 
been referred to this g<'m1s, hut as n<'ar ns the writer lrn s been able 
to determine from the liter;1tnre :md th e rnotei·inl aYa il able for 
study, the follml' in g species po~scss t he smne gen ern l chnra ctcrs 
and shonld therefore be referred to Ascoccrns s.s ., : 11. b1·om1i Bnr
randc21, Ll. 111w·chiso11i BmT,mde, A. , in q11lu!'c B,1rr,111,lc, ,ind A. 
1'C'rncuili Bal'I'an dc, all of B.1n,md c's cl iYision "e2 " of st age E 
( = E~ of K ettner alld Kol1rm ) oC the nppcr 1\J ic1cllc S ilurian o[ 
Bohemia ; .1l scoccras cf. A .. m1u·chisol!i (identified hy Pe1·ncr, 1922, 
p . 60 ) of Ely, that is, tl1e p:1ssng-c beds ( = Dnhius hc,ls or: P er
ner) bet\\'een cl nnc1 e2 of Bohemia ; LL pupa Lin dst rom, 11. 1·c
ticnlafo1n Lindstrom, ~l. a111pulla Linclsti·om, .cl. collul'c Lindstrom, 
A. lagacna Lindstrom, .il. ?)l(/1/ ilbl'ium Lindstrom, nml .fl. Cl/Cll ?Hi.~ 

Lindstrom, all of the uppel'most formation (Lindstrom 's '' stra tnm 
h ") of th e u pper ~Iiclclle Silmian o[ Gotlamli LL bal'randii Salter 
of the Upper Ludlow o.f: E11glm1d; 11. s011/lmclli ·w orthen of the 
Port Byron of Illinois; .,1, cro)lri,i Foersic oC the Racine of '\Vi s
consin i A . incliancnsis Ne\\·ell of the llnnti11gton of northern In
dimia; and A. lo1 c11 sc11cli '\Vhite:1ws of the Guelph of :southeastern 
Ontario. Also, the affinities of the follo,ring forms, ,vl1ieh ,ire 

21 Th e forms ori_s_:·illall_,- ,lr~crii)(',1 li,,- l1nnamk n., . l ,cocrros ( . lz!lm1g111il1s) 
salt cn \\'Cr e later cunl'dly rncludcc1 l,,r him i11 _'1,~cocci'(/s uro11 Hi. 
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1wsec1 11pon poorl,1· 1n·cseneL1 nwte1·ial an c1 nrc therefore incom
pletely kno,rn see m to be ,1·ith th~; µ·e1rns rather 1 han any oE the 
other gen era c1isc·n sse<1 i n this r eport: LL i·crmiformc Blake from 
the Lo1Yer Ludlow (nnd Upper Ln,110\d ) o[ J,;n gland ; the speci
men from the 'Cpr1c1· Lm110,1· o[ "\\' liitccl ifCc, Enµ:lmH1 , tl rnt BL1ke 
(p. 208) in conectl ,1· iclcntificll os A .. bohcmic11m : tl1 c spec imen from 
the Huntingdon o[ Delphi, Im1i,11rn, that Ke,rell (p. -1- 8+) incorrec t
ly idcnt i fi cLl n,; " ~l.w·oc<1·11s .Yctd)(·rn;i Hiliing-s" : uml the rnl'ions 
forms from tl1c upper 1\ licldle Silminn o[ C:o tbml fig-u1·e,1 h,r fond
strom (pl. -! ) os .tlscoccrns spp. .\dditi om1l mnt eri,11 mar ena bl e 
us to allot these for ms definitel,1· in the fotHre . lmt I'm· the p1·csent 
it seems best to lcaYc them in the genu s to which t l1c.1· haYe been 
1·efen ecl. In snrnm:ll'y it can be stnted tlrn t , l scocc rus s.s. is lrn o\\·n 
to be r epr esented in the upper )liclal c Sihn·i,m o1 Boh emin , C:ot
lancl , England, Ontnrio, Indiana , Illinois, anc1 '\\Tisconsin . .cl. toicn

sencli '\\ThiteaYes (ftgnred on pla te YIII, figures 10, 11 , ol' thi s re
port ) is the last reprcsentatiYe or th e gronp kno\\·n t o occur in 

Korth America . 
The genus A.scoccl'((S can be readily clistingui shed from Gloss-

occ1·as by its simple :1pertur e; from L1J)7uug rni! cs by its n on-an
rinlatec1 con ch; from JJ illingsilcs hy its lat:ernlly compl'esscd, sub
cylin drical conch ,l' it h circular a1)c1·ture an c1 longe r , rnOl'c cli stin ct 
11cck i and from Sc lwcl1 cl'iocc rns, L indslroemoccrns, I'urn scocc ra s, 
and Psc1((lasroccl'as by ihe ahsen ce oE a has,11 septnm or Yestiges 

of it. 

Uc1rns , \ l' lJIL\G:\1 LTE:-, Dar rnnde J 86:3 

Plntc VIII, Figs. 1-9 

As is indi ca ted by its name, this genus ,ms cre,1tecl by Barrancle 
as a result oE a misconception , i.e. , chuin g much o[ h is study of the 
ascoceratoids, he belicYCd that one gronp o[ them mi s essentiall? 
witliont septa. As e:ul,v as 185;5 he menti on ed thi s Yiew and fig
med Ascocc /'Cls buchi Barrande oE the upper ::\[idclle Silnri:m of 
Bohemia as t ypical o E the gronp, ,d1ich, howeyer , he clic1 not name 
nntil 1865, ,1·hen in a Yolmne of plat es (explanation of p l. 94 ) he 
wrote os follo1Ys: "Nons ctabli ssons le so us-genre . .Jvhrngmitcs 
pour comprcnch-c Jes clenx espcces: B ue hi ct Sallcri, dnn s lcsqnclles 
il n e para'i:t cxister qu 'nne scnlc cloison pcrmancnte, t ermin:rnt la 
grancl c clrnmhrc, s:rns cloisons intc1·rn cdiares." Jn the t ext. to ac
company these plates, pnbfo:hed t1ro years later, he (pp. 366-372 ) 
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raised Apliruymilcs to ge 11 e1·ic 1·, rnk, cli scussed it nt fio rn e len g th, 
and described the t \ \"Q species that he lrncl rc [errcd to it. H ow
ncr, in 1877, " ·hen h e completed his YOlllminous m asterpiece on th e 
ccphalopods, he (p. 9.J: ) renoun ced thi s g·cirns, stat in g "nous co n
eevon s, qne l '.:mirnal 1·6sorb,1it tont cs Jes cloison s ocloss6es a la 
grande chomhrc, a r hacn ne des 6poqu es pcrioJiqu cs. qui corres
pondent a sa cr oi"s,rn r c ct a J ·agrnndi ssement clc son hnhit a ti on . 

En adop tant ce tt e con cep ti on ... n ous aYons etc am cn 6' a 
rcganler lcs coqnilles dP nu res de ton te cloiso n int crne ct p ar ce 
motif, nommccs p,n· 1i ous 1l pl1rugmill's . co mme repr6se ntnnt l 'c't'at 
trans itoire, qui co tTesp onJ a Lt t1 ·,m sl'onna tio11 en qnestion. Nous 
sommes cl on e obli ge de con sidr'rer le genre Aphraumiles cornm e 
d6sonnais sa ns n1ison d 'et1·c et n ous clcYons de'tcrminer quellcs sont 
les cspeces du genre A.scoccras, auxquellcs Jes 2 :form es n ornmr'es: 
Aphragm. B 11chi ct .-l pl1ray111 . 8rr // eri, clo i\·e n t. 0ti·c ni pportres. 
~ ons a llon s exposer pour rhacun c de ces 2 :formes Jc,s m oti fs qui 
nous incluiscnt a lcs incorporcr, la premiere (la n s 1 ·espece 1l scoc. 
Desha yesi ct la .-econ de clans 1 ·espere . lscoc. B ro1111i." 

In 1883, H >·a tt (p. 279 ) resm-rectecl !'hi s genus, s tntin g that he 
preferred Barrande ·s enrlier opini 0J1 in rc~;m·cl to it. :md in 1900 
(p. GIG ) li e 1·cca pitul a ted this \ic,r. ½i ttcl ( l 886, p. 371 ) likc\\·ise 
took cogni zonrc of it and c·o11 s id e1·ed it a Y,ilid gem1s. th ough he \\·as 
cantious en ongh to men t ion Bcinancle's ultima1c con clusion s in 
1·ega rel to it. 

Iloweve1·, it 1·e11rn in eJ :for T1irnlst1 ·om to dcmonst l',1t c th e tru e 
natu re of tl1i s mi stmde1·,;1ooc1 " gcnlls" and to sh ow that it in r ealit y 
represe nted a clcYelopmcntnl sta ge of rlsrocrms, i .e. , ns a11 indiYid
nal of tha t genus approached mnturit,\· it appnrcntly l111(lerwent a 
m etamorphos is ,rn d sn cl clcnl >· in cr eased th e d iameter of the coll ch 
that it wa s secr eting ; the ,rnlls o[ thi s expa nded adornl portion of 
the con ch wer e th en compl eted apert u1 ·nll>- ,rhilc septa ,rcrc be ing 
formed in the nano\\· adapica l portion of th e con ch. At or shortly 
after this stage in th e dcYclo1m1en1'. the aclapical septate portion of 
the conch ,ms cast off an d septa ,rcr c :formed in the npicn l and 
dorsol parts of th e 1·emainin g ( th e ex panded ) 11ortion of th e con ch. 
Jnst befor e 1hese l,1t cr :septa were scc1·et e(l , tl1e c·o m·h , r ,1s in the 
" J\phragmites st:1ge" of (lc\·clopmen f'. 

In spite of the fart tlrn L "-1J1liruy111ilcs" as orig i11a l l,\· eoneei\'cd 
1·cprcsented olll~· a d e\·e loprn ental stage of .J.s cocc ras, it JI OW seems 
desirable to retain th e gen eric name; for as has already been n oted 
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by Focn;tc (192-±, pp. 2JG-217 ) . th e eon eh (and the inte rn a l mold ) 
of i l scocc ras buchi, " ·hich ha s always been 1·cganlccl as the typ e of 
.-iphraumilcs and :is here selec-tc\1 ac; s neh, is prnmincn tl r annubtcd 
1ran s,·el'scly , ,,·hercas that o[ typi cal 11.scoccrns is srn ootlt or fin ely 
stria t c. 

Only 1hc acloml, expamled , or cyrtoc·h o,111 i tic p a1t o.C the conch 
of the gen otype, ~t pl1rngmit c..; [Ascoc crns] buchi (Barl'aml e)" 2 of 
stage E of the upper Middl e S ilm·ian o[ Bohem ia, is knO\rn, and 
as it ha s been desc ribed in detail by B ct n,mdc (1867, pp. 361-362 
and 370-371; 1877, pp. 9.J:-9,J ), th e follo \\·111 g c:o ncisc clesc-ript ion 
will suffi ce here. 'l'hc cal'li cr stages of t he pht,1grnacon c, the mtho
c:hoanitic part of the co ncli, in all. probability, 11·e rc co mp,1 1·a1J lc to 
those of Ascoceras s.s. 

'l'hc knom1 po1tion o [ the cyrtocc rn conic conch o.C thi s rare 
species consist s in mature specimens of the lirill g chamber and the 
aclor al four ca merae of the phragmocone. It is modenitely small 
and is subfusiform in shape. but it is comp1·csscd luterall y ;:i nd is 
ther cCorc ellipti c,il in cr oss sec tion. 1t is a lmost stra ight (Ycry 
slightly c01wcx ) along the clorsum but is st rougly gibbous alon g 
the Ycn tcr; its maximum tran s\·ersc d imension s are attain ed n ea r 
its mid-length and it is ra thc1· s tron gly contra cted both ,1pirad and 
orad of that point. Its ndornl p orti on is JYl'oj cc tcd aperturallr into 
a neck-like extension t lia t is n bout on e-third ns long as the li 1·in g 
chamber proper, is distillctly in c-lin ed to th e long nxis of the conch , 
and is circul ar in cross sec tion. The apcrt11rc is sim1>lc nnd, as it 
is transycr se to the long axis of the 11 eck , is c:ircul.ir in oufl i'n .c. 
The test is moderately thin , and both i t mid the i nte rnal mol ~I· arc 
strongly annulated t r,m s \·c1·scly. The n:n1:mrly 1·ou11d cd ,1 mrnb c 
are about the sa me size as the intermedia te g 1·00,·es a nd are direc tl y 
trans1·er se to the long ,1:-;: is of the con eh. The,\· a r c ,1bo11t 1/:z mm. hi gh 
and 11/:z mm. apart in the central portion o[ th e spec imen s, but the,\· 
become less pl'Omin cn t and m ore C:loscl.'· spac·ed hoth aclap ica ll y and 
adorally ; thc.r m·e rather :f'ai11t mid onl y a bout 1/:z mm. apart on the 
acloral n eck . The septum of t run cat ion is a n ormal , sau c-er -slrnpcJ 
nautiloid septum that is slightly in clin ed to the long axis of the 
con ch; it slopes orad from th e -..e nt er. Th e d orsal part oC th e n ext 
septum is bent stron g ly Ol'ad mi d sli ghtl y Ye ntrac.1 so as to form a 
very prominent deep clorsa l saclcllc befor e i t m eets the dorsum slight-

02 Th i~ ~I),'(•ic'S a n,l .Jsr·oc, ,-us des!1a.1/ ! si Hana.11,le :ll'<' . id 011ti(·:d , :end the 
older 11amc is rcttline,l . 
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ly apicad of th e mid-length o[ 1he frr in g chamber proper. The 
nature of the rest of ihe sep1a in ihe Ye n ll',tl hal[ o[ the con c-11 is not 
knom1, but they probabl_\- unite ;rnL1 then coa lesce 1Yith the 1weccc1-
ing septum sl ightly dorsaL1 o[ the sip ln m clc. , \n,\ ·110\1'. they arc 11ot 
complete ccnlrnll: ·, allCl the_\- sep,11·a tc f'rom the pl'ec:ed in g sep tum 
and tlicn f r om each othet in the a<lorn l lrnH oL th e spel· imens; th ey 
e:xtcnd the phrngmaconc along- the llo1·st1m to the lrnsc of the adol'a l 
n eck of the li1i11 g chamber. The maxinrnm dOl',o-Ye ntl'al thickn ess 
of this ador,il dorsal I)Orhon 01· th e plrn1gmaconc is attai n ed some
what or ad of th e mid-lcng·th of 1he li\·ing- chamber })l'0l)er along- 1hc 
aclapical encl of the adoral carne1·a or !l ie aLlornl c11Ll of' the p l'eced
ing on e. The s utures o[ the second anc1 th in1 o[ these s igmoi da1 
septa cnne s li g l1tl_v apicad on th e llorso-b1eral sid rs of: tl1e c:onch 
and form shallo \1· med ian lobes nlong the clo rsu m. _\ll ot these s ig
moiclal sutu res appear to conlcscc Li 1cn1ll_\· ne,n· the sa me v oin t in 
the adapi cal thin1 of ihc s1wci n1011 ,-, : rn1 l'or1 u11 ,1 t el _\· their natui·c on 
1he Yentr,1 1 siLl e of 1hc conc-h is not kn (nrn. The siphtnH: lc is YCntl'nl 
in positi on and is moderntelr smal l ,1L its p,1 ,s,1g-e 1ln·ongh a sep tum , 
but i t appea l's to be cx11,llld C\1 ,1ithin tl1 c (•a rn crnc ; no1lt in g- ful't l1cr 
is knO\\"ll in 1·cgan1 to it. The ,-, iplrnnc-lr a 1ll1 1he n nt1·,1 l !1·,1ccs of th e 
sigmoidal sep ta of this genus a1·e ll l'Ob,il>l:· 1101 g-rca tl y diff'c1·e11 t f'rom 
those of .J scocc ras s.s. 

A s near as ca n be tolc1 fro m tl1c li 1erntw:e . tl10 foll o11·i11g spec ies 
p osses,-, th e sa me gen crnl c-harncte 1·s at thi s gcnot_;·pe ,llld :-hollld 
t l1erefor e be g1·oupcd toge1hcr with it 1111 Llcl' th e ge neti c nam e 
.1Jpl1rau n1 ilcs: .1b coccras r;olclf11ssi .Fh11Tm1de, _L, i nL" criC'm; D,11·
·1,_m de, .:-1. l, ruscrlinui Bnnande, ..- L. a111oc1111m (B ,11-r,1 11Llc )"3, a nd 
.1l. konincki Bai·rnndc, al l oC the s,1 mc gen e1·,1l hol'izon nnll loc-ali1_;· 
as the genot_\·pe, i. e ., B,nT,rnLlc ·s \l i\·ision · ' c:2 ' ' of' stilge J,; ( = E i3 of 
K ettner and K od_\·m) of tl1e n pJJCl' ~\ l id<llc S ilmian o[ B ohemia. 

It seems like I_\- tlrn t tl1 is g·em 1s ::n-osc fro m . l.~coc11·us or its im
media tc J)l'ogenitor h,\r the inncnscd promi11 enc-c of certain oE tltc 
t rans,·crse str iae, an d it is Jlrthnps sig-11ific>ant that it is n ot lrno\n l 
to occur outside o[ Bol1cm i,1. w it h ihc poss ibl e excrp ti on of th e 
sin gle f ragmentary spec imen J'rom th e upper 1\1 iddlc Si I uri,m of: 
C otland men! ioned a lJoyc i n th e discussion o [ L ind:,/ rocmoccras. 
It shou ld iilsO be n oted in thi s connec tion t hat at least one of ili e 
lrnown 1·e1ll'es<'n lati1·es of B illi11usil cs [fl. cosl1ilalus ("\\' liiteaxcs ) ] 

,., 'J'hi s ·f'orm ll"a s ,kscrilJc1l l,~- flana11<1<' as r, Y:Hid_1· n( . /., ,·ou ms l.-1 vscr
lingi, l ,u t it is i,1•rc Tl'gar<lecl as :c ,listir1/'t sp0(·i<"s . 
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bear s rather promi ncnt tnmsycr~c ridges on the exterior of its 
con ch, but the internal rnolLl is smooth ; also tnns\·crsc mmulation s 
w~r c dcYelopec.1 in at lciist 0110 other group o[ th e :\[i xochoanites, 
Lmclslrocmoccms o[ the lrmer )l i<kl lc S iluri an of Gotlan cl. 

'fhc con ch of 1 his genus is stri kin /.d,\- .~i mi l;ir to 1 ha t of A scorcras 
fro m \\'hi ch i t cli ffe1·s chiefly in hci11g· ;mm1l ated, an d it can b~ 
diffcren!i atecl fro m othrr simila1· grnc l'a h,\· the r1·itc ria m enti oned 
at th e close oJ tl1c discuss ion of: !lint gen us. 

C:cnus GL0,-;,-;orn1us R 11-r,rn\lC 186,i 

Plat "\"[IT, 1-'i gs. l 'Z-'.2.'5 

This genus ,rn s establi shed hr Bannncle in a Yolumc of p la t es 
(explana ti on of plate 9±) as a suhgcn n-; of .i scocrras, a nd defined 
as follo11·s : " .\'ous clahl issons le sous-ge nre GlossocC'ras, pour 
cornprendrc Jes formes clont 1 ·01n-e1·1m·c est contra c- t cc par 1rnc 
languettc, cornmc cello cl es L i/11il. O;ll1ioccrus, et l'ep1·otlni.t a pe11-

pres le t ype c.l e l 'o nY cr t nrc d es J1hrur;m occrns ct Gomplwr crns." 
The text to accompan y these p lates d icl. 11 ot appear m1ti l h rn yea r s 
la ter , and in it Barnmde (pp. 37'.2-37:5 ) rai sed Gfossocerns t-~ o·c-
11 cric r an k , cliscussccl it at some leng th , and dcscri liecl in deta il 0~1c 
species and a rnriet.,- o[ it (lierc r eg;1 1'(1cc1 as t1rn dist in ct species ) . 
Since then B ananclc, IT_\~at t , Zittel. l-'oorc.l , ,m cl other m1thors Jrn yc 
discu ssed this genus nt Yini ous l imes. lm t only Lindstrom has 
added apprcc iabl.,- to om· kno,\lcclµ·c of it. H e found a rep1·cscn
tativc of i t in tl1c upper :\Iicl l1l c Silmian of Gotl anc.1 and studied 
its internal strnct u rc in deta il , whirh B arra nde h nd fa il ed t o do. 

The single species recognized by Bananclc, m ossoccms [Jl'({cile 
(Barranclc ) oC cfo·i s ion " e2·' of stage E ( = E~ o[ K ettner and 
K oclym ) of tl1 c 11ppcr :i\ 1 iddlc S i. l nr ian of B ohrmi.n, is th e t_q)C 
of the genus. Only the adoral or c_n-1ochoa nit ic part o[ its con ch 
is kn mrn , hut the eai·licr stages of it. ph, ·ng- ma conc, i .e. , the 01-tho
choani tic p,ll't of 1hc comh, in all probabili ty, 1Yerc compilrabl c to 
those of A scoccrus s.s. In as much as 1h is g·en otrpe ha s been cl cs
er ibcd in d eta il hr Rirranc1c the foll mYi n g concise c1e,-:crip ti on ,ril l 
suffice h ere. 

The known portion ol: the con c-h o[ thi s species, the ncloral or 
cyrtochonni1ic pa1·t. con sists in rnil ture specim ens o[ the li\·in g 
ch amber and 1hc n<lorn1 s ix ca mcr,1 e of the plu:.igrnncone. It is 
long and slender il nd is so me\Yh,1 t cnn-cd exogastri c;ill,\·; it is com
pressed laterall y an d , bein g n1orc narrmYly rounclc(1 wntrnlly than 
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clor ·ally, is on1 l in crnss sec tion. 'l'h c adoeal filth 01 the liYin g 
chamber is proj ected ap ertura lly into a lon g, n arrow cylin d r ical 
n eck t hat is ci r cul a r in cross cction ; th is n eck is d is tin ctl y c un cd 
cnclogastri callr, and th er efore the spec im en s ns a \\·h ole arc s ig
m oidal in shape. The dor sal s ide of the npcrturc i s p rojected as a 
modera tely lon g anJ nan·ow sub tr inn g nlar lohc, , rhi ch is cuned 
rather s trongly ,·cnt rad ; the la teral an d yc ntrn l sides of the ap
c1·tnre arc appr oximatcl .,· t rnn srcr se to the long axis oE the n eck 
r. nd :11·e n ear ly s tra i 0 ·h t , hu t there appCD l'S to he a tcndc)l(:-.,· fo r 
them to become sli ghtl y con cayc and for s m,111 YCnt r o-la tcrnl lobes 
to be dc,·clopcd- such lobes arc Ycry di s tin ct in th e oth ct t,ro 
k n o\\'n spec ies o f thi s gen us. The t est is ornam en ted by f'a in t lon 
g i t u clina l a nd tran s ,·cr sc lines, ,rhich giYc it a r ct i(' ula tc nppca r 
ance. 'l'he septum o[ 1nrn ca tion is a nOl'mal n au til oid sep tum, bu t 
it is rnthcr stron g ly co1wcx ,1p icad a nd, as it slopes orad from the 
Ycnter , is distin ctl y in cl ined to the lon g axis o[ th e co nch . 'l'h e r est 
of th e sep ta Dre n ot well p r cscn cd in an )· of th e t~·p ical ma ture 
sp ecimen s th at ha ,·c been fi gur ed , but ::i ppa r cnt l~· th e d or ,-al p::i r t 
o[ the septum just orad o[ th e septum o[ 1n mca t ion r unes strong
ly or ad and some\\·lrn L n ntrad so as to form a long d eep dorsa l 
~ad d le; this septum th en cnncs a br n p tl~r clor :ad and mee t,:; the 
dorsnm onl.r slightl y apicacl oJ: the m id -len g th of the li,·ing ch am
b er prop er. The n a t urc o [ the rest o C the septa in t he Ycn tral half 
of the con ch of thi s specie: is n ot k nmn1 DS BDrnrn dc fa iled t o 
detect th em, buL they p robably Dre not g rea t])· differ ent from 
those of Glossoceras linclstrocmi, n . sp. , d iscussed below. Th e five 
adoral sigmoidal .·cp ta a r c not complete central]:'·, and they sep
a rate fro m the p r ecedin g septum an d then from each other in the 
adoral half of th e ·pecimcns; they extend the phragmacone alon g 
the dor sn m t o the b ase oC t h e Ddoral n eck of t he liYing chamber. 
All of the sutures oJ: the ·e sep ta Dppcar to coalesce su ccessiYcly 
b elow the dor sum alon g th e la teral sid es of the con C'h ; th ey prob
a bly arc d istin ct alon g th e ycntrnl side of 1h c con ch, hnt Barran dc's 
fio·ures d o n ot show them. V ery li ttle inform ::i tion is aYa ilablc in 
r ; o,,ud to the s ip ln m clc o[ this species, hn t i t is n' ntrnl in p osition 
an: 1 is small at i ts p assage th r ough the sep tum of trunca tion bn t 
appear s to be expanded \Yithin the ad j ace nt camera ; it pl'Obably is 
not v er Y di ffer en t fro m that of Glo. socc1·as linclst rocmi, discussed 

below. 
.A s mentioned abo,·c, L indstrom ( pp . 33-3-:1: . pl. G, figs. 44-52 ) 
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disco1·cr cd a 1·cprEscnta t iYc of 1 hi s grnus in the llll l}Cr l\liddl c 
--:· 1 . ( n I 
, .1 m·rn,1 o u ot· ,1 11 d mid s tu d ictl ,in(l tlcsnibcd it in h is m::istc rl v 
way. H e l'Cfc n ed h is sp ec imen s to ' ' Glossocr> ra s gracile Ynr. c1irt;i 
B arran d e · · buL 1·ccogn izcd tl rnt 1h e:.,· p 1·csc11 tcd certai n dif'f'c i·cnccs 
from th a t fo rm. e.g., in the shape 0 1· the ton p: ne-likc lobe on the 
dorsa l s id e of t he aperture. nnd i t 11 0\\· seems (lcsi ra blc to i·co·,1t·J 

. ~ 

them as r cpl'csc nt,n g· a di s t in c·t ,;p c(' ies; it i,- h c t'e p t oposetl to ca ll 
it Glossocc ra s li11 cl:; /rormi, in ho11 01' of it c; d is('o ,·ct er . ']' he kn o\\·n 
por t ion o l' i ts ('OJl C-h , th e ,1d orn l 0 1· ryrto(' hon nit ic part . is shorter 
than tha t oC the gcn otn)c an d con s is ts o f 0111 .,· fo ur or fi l'C c-am ei·a c 
of the phr,1gmaconc and t he li1·ing clw rnbc r, bu l ot he n r isc the t \\'o 
species arc n ot gr ea tly d iffer en t, an d om· kn owledge of th e i n ter nal 
stru ctu rn ~f th is form , ri ll scn c in li e u o C tha t of !li e gen otype. 
Th e firs t s ,g moicla l septum is co mp le te nnd is csscnti ::i ll r l ike that 
of the gen otype desc ribed aboYc; the r est 01 t he Ddor a l sig moid al 
rnpta u ni te i mmed ia tely d orsntl o [ t he s ip h u ncle and then coalesce 
wit]: the pr~cccling septum ; they become Ll ist i nct from th at septum 
ag_mn on! y m th e acloral h a lf o E the sp ec imen s. 'l' he s iplnm cle of 
th is ~ol't1on o[ the con ch is s mall a t i ts p assage 1htongh th e septa , 
bu t its segments arc grea tly expan ded trn nsYcrscly , ri thin th e 
camer ae, an d the sep tal n ecks apJ)a rcn tl y arc s tr on gly r ecur\'ecl. 
The segm en t oJ: the s iplmn clc hch r ccn th e sept um of truncation 
an d the first ·igrn oiLla l sept um is s uhglob ula r in sh ::i p c, bu t the 
other adora l segmcu ts arc m u ch ~hm·te r ::incl arc nsy mmct ri call y 
subnu mmuloidal. · 

A s n ear as the \Hiter h as been able to tell from th e li tcra tm·c 
only three s1 ccic of thi. genus arc kn o\\' 11 , and ::ill three Dl'~ 
striking ly : imilar and a r c con fln cd to t he u ppc1· M iddle S ilurian. 
They ar c: Glos,orcras gracilc (R 11T:111cl ) ( th e gen otyp e ) ::i n d G. 
C1l1't wn ( Da 1Tandc )2 ' of (fo·isi on ' · c:2 " o [ s tage E ( = B ~ of 
K ettn er aml Kodym ) of the nppe1· '.\I idtl lc S il u ria n of Boh emi n 
an d G. linclst rocmi l\lill cr (n a med Dbo,·c aml Llcscri bcLl by L ind ~ 
strom, 1890, pp. 33-34, p l. G, fi gs. 4-:1: -G:2 ) o[ t he upper most f'o nna
tion (Lindstro m 's "stratum h ") of the uppe r l\ l idcll e Sil utian o[ 
Gotlan d . 

'l'hc s mal l speci men from the ooliti c lim estone of d i ,·is ion "cl· , 
of s tage E o.f the Mi ddle il mi an o [ B oh e mi a . th at B an and c (1877, 
p. 241 ) r ef rrcd to Glo:;:soccms gracilC' . onl y hc(•ausc of i t. slend er 

24 Th is fo l'rn was ,l~srri lJl'd li,v nal'r:t 11tlp as :t 1·a .. it'!,1· of (;/osso1· r· ra s [j l'(Wi/ (' , 
but , t 1,; h(•r,• 1'0gardt•,l as a <l,, t, nl't SJH'<·1Ps . 
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fo l'ln and the 1·eli cul11te 01·n,in1 enlil1i on of its co nc·h. is so in com ple te 
:ind so i1iad e( tll,1t cly desei-ihe(l that i t is not 11 011· po,·sibl c to pince 
it g·cncr ica ll y; the allot·,11 J),11-t oC 1he spec im en is not_ p1:·escnc~l , 
and th e onl y sep tum 1ha t is disr-crn ib lc f' rom Bn1T;1 11<lc s Ag- ures is 
th e septum o[ trun cation. ::\111Tow conchs nnd rcti c- ulal c surfa re 
oniament;ilion ,l l"C now kn o1rn to octm· in se1·e 1·,1l gencm ot the 
mi xoc li oa 11i ti c c-cp lrnl opods. 

The spc(•irnen fro m th e upper ::'lli <ldl e :-, ilul'i,111 (( 'hi('()t1e ) o[ 
, \ 11ticosti bland thnt Bil li ngs ( l SG fi, p. 60) de,;('l'ibetl as CTloss
oc cras d.£sid1 ml 111 n has r ec·enll Y lJee n. 1·ctlc,n ilJetl ,rn tl fig-t11"ed b:· 
1 1 e · ·tc ( J O·) L1 "Jll) ·) (J"L-·>G·> 1il JO fin·. ~) ,IS "() r//1U('(/'(/S dcsirl 1rn -J' O l S a _ n , . - - - , . . . ,... 

fom (13il li,1~·s) .·' Lt beal's so littl e 1·escmhL1nc·c_ to t_1·p_i<·al Gloss
oceras, tii,1t ono ('an n ot help hut 1ro1Hlcr " ·h.1· B1illll g-s J"el e1Ted1t to 
thi s a;cnus. ~\l ,o, it .is xt rern el:· doubt l"ul i I' 1 hr srnglc spc('nnen 
fro m~:m nnkn o1rn hori zon in sonthr:i ste 1·11 Polii nd (1', ,rn o\\"ec ) flint 
Si crnirn llzki 2 '' descl'ibed a nd iig111·Ctl ns Olossoc1ms c11ri)l(1/ 111n ( th o 
SJ) CciA c name is asc• J"ibell to .\ ltli. ,rho np 11,n·entl_1· usrtl_ it in rn~
pnhlishcd m,111usnipt ) a<:ftwil_1· 1·c1ll'c,ents tltis ~-t' lll!S. 'th a t speci
men is a small 1·n1g lllent 1rh ic· lt ,1ppm·e11tl~· 1r,1s rnt cl'J)l'etcd .is r ep
i·cscnlin g the extn' mO atlo l',il rnd oJ" the li1·i11g- c·lw ,nber . n1Hl _ th e 
onl y puhlishc(l (lesnil>li on or it is so in c-o mplcte ns to be o[ little 

yalne. lff 
l jiiidst rom hn s sugµTs tcd ( p. 3:1 ) flint this ge nus (•,rn be c_ 1 er-

enli alcd fro m t)·pi cal . l srocuas hr 1hc L1c-t that tl_ie ncl o1·al dorsal 
porti on oC its plmI~llla<:onc eontinnes to i1 1nc,1 sc .1 11 clorso-YcJ~trnl 
thickness aJ or,111 .i · . ,i·hei·c,i s i 11 . ls<·occ ras t hr ,1<lorn l _ scg lll ent s o C th e 
plnagmncone nrc i·cl;1ti1·el .1· sm,ill. This is tnrr_ 111 th~ _exn rn plcs 
cited by ·1jimlstrom , hut there u1·c ,o m,rn:· exre pt'.011 s to it. th.tl _11ie 
gcnernli zation is o[ lit tl c n1lue. ~\ " a rnnttrr oC l'.1cf". the con t hs oI 
;n.ombcrs of thi s u;cnus 111-e ,·e ,·:· simi l,n to those o[ some oE the rep
re ·entati1·es oI 1l scocc/'/ls ,incl e,m be d isting-uishe_<\ frolll_ th em o'. 11.v 
by thoir lobed npcr lu l'es. The ~em1s c-a n lie cldl ei-cnl1ntcd 1 10111 

other similn r ge nera hy the eritc1·ia menti oned al th e dose o[ the 

di sc ussion o[ the ge nus . lscoccras. 

Zll I' 

Pl' · 
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[ = C'l101111icrm s LindslTiim J.<..: ,<..:N. 110111111 1111c/11111 pa 
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Thi s ge nus ,ra .-.; es tabli slir;l h.1· Lind strom lo in clu(lc ,1 uniquo 
species. Cl1 oa11ocu·11s mu///lii/t J,indst1·om 01· the llJlJlN most fo rma
ti on (Li11ll st1·iim ·s '" s11·atum h") or t he upper ::'lli dd lr Silrn·i,rn o[ 
Gotla11d, a11tl as fo r ,is the ,nit e l' h.1s hce ll ;ihl c to Jem· ll no other 
repl'esent nt i1·c o[ i t lws been 1·et·(mlr (l si Jl c•e ." The gc' notype ha s 
hecn exc·eelli11!.!·l.1· ,rell dc~c·1·iiic(l il: · l.i11dstJ·iim (pp. 3."j.;H ) . h11t in 
:is mu <: h ns his monogT,1pli is not i-en(lil.1· arn il.1hlc to mn1,:1· llnl con
tologists. Ili c [oll o,r ing co11c-i~e cle, nipti on mn .1· p 1·01·e oC interest. 

The c:o nc·h is long· a 11 d n;1 1To11· nnd, h i11g· <·il'(·ulnr in c-1 ·0;-·s sec· t ion 
nml onl y Ye 1·.1· gTndually exp:rn tl ed o;n d. is es,·enti,1'1_1· c-.1· linclt-i cal in 
tdwpc. but iL is gelltl _1· c-u1·1·ed rx.ig·,1,-; t1·i <' ,1il.1·. 'J1J1c e, ll"li r1· stages 
of th e pln·,1gnw c·onc ,ire not k1 Hmn. a1Hl ilJ>p;11 ·e ntl_1· thc.1· ,re1·e 
broken off 1luring· the Ji J"c or t li e indi 1·idual ; tJ, e c-onc-h ol' rnntrn·e 
specim ens C'O ll sists oJ' th e i1(lu1·nl /he c·,11n e1";i e oi' th e plm1g-macone 
and th e l i1"i11~· c·hambe1·. ·111 t hcsc spe(·illl ens the li1·in g c-lwrnhee 
occ upi es nt least ll inc-lcnths ol' the n ' mnillillg' pol't ion oC th e conch. 
The ext1 ·cme ,l(l oml 1>01-tion 0 1· t!Ir c-onc·h h,1s nc1·e1· been olJsen ·cJ , 
bnt as 11onc or th e k ll o11·n n·p resr nta t i1·cs is c-011t 1·,1c-tcd :ulornlly, 
the apc,·!urc prolrnhl .'· mi s 11ot (•onsl l' idecl nncl 1ra s cil'cul ,n· in 
outl in e. 'J'l tc sul' fate or th e tc.~t i.~ nw 1·kcd 1>_1- 1111 c simwns long·i
tud i1wl lili es ,II Hl that o[ so lll e ill 1Cl'llal mollls liy " mi croscop icnll.v 
smal l rle 1·,lfctl po illt c:," 11·l1i<·l1 Li11,lstJ-i illl J·cgn1·llc(l as " belong· ill g 
to Hn ill tCl'ior st1 ·atrnn o[ tltr sl1rll. .. 

'fh e sutures :i re all para l id nn<1 J1ea1·lr i: t l'ai g-ht hut· :ire sl ightl.v 
inclined to th e long axis o J' the c·unc·h; 1 hr.1- slope ora d fro m the 
Yente1·. Th e sc·pta al'e as,nnm et1·i 1·:ill.1· suhc-oni c,il in slrnpc, nn (l in 
mature spcc- im c11s the adorn! three n1·c not complet e ns 1h r:,· un ite 
anJ lhcn c·oalcsce 11"it h the JlI"('C'ed ill g· se 1it1 1m sl iu;h t 1.1· w nt 1·nd oC 
the sipln rn tlc a11d betorn c d istilld l'J'O m it ;ig-,1 i11 onl _1· in thr ext l'cme 
Ye11tral [) ,t rl o[ th e ronc·h ; thi s lrH1·cs a la1·g-e l' llipti c·;1I l,H·un n in 
the Ycntral J1aH of eaeh sept ulll , ll1,1t is c·o111 pa 1·n bl e to th e rnrn·h 
larger la r- u! Ja 1n the l101·sal pOJ"ti on of the all ora l sr pl a ol' ihe 
ascoecn1toitls. Tn in ,ma tui-e sJ>l' t·im r ns on l)· 1l1c ,tllo1·, il th ree (•11 m -

"" L i11d s t1 ii111. (: .. l. i,t 111" J'os, i/ fa1111a, ,.f :-;1\1 •111·11. p. 7. I :'\1J ( R<'1' 11 1,y l/1 (' 
\rritl•r] 

"' ll yatt ( 1!11111 . p . . "j/."j ) a11d l:rt>ili ( i !t~J. p. -i~I ) li,t this c:·t' 11 u, as nr, ·111·
ri11 g- i11 h,-,!i t/11' (hd ,,,·i,·i :w a11d th e :-;i/11ria11. 1,ut t lH· 1ni(1•r h:i·, 1111( l11•e11 able 
to lut ate ll1t! 1,a,i :; for thi s .-tatl' rn c11l. 
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er ac ol' t he ph ra g rn acunc nr c r C' t11 incLl a nL1 al l of th C' SC'p ta .we c- om
p lctc. bu t as the in L1i\·id ua ls n cn r m a turi t.\·. the num be r 0 1· c,1 111-
01:ac tha t ar c r c ta in cl1 is in cr c,1.-; d , th e scp t.1 bcc·orn c m o rr st 1·011 gl _\· 

:i sy mm ct ri cal a nd the d istan C'c bcbrcc11 the m is dcc rc11 scd , ,rnd th r 
a<loral sep ta coalesce in th e 1·cnt ra l 1ml [ o l' t hr conch as cxp l,1incd 

a bo1·c. 
Th e :-i phu 11<:lc is small at it s p,1ssagc t h1·orn..!'11 th e sep ta but th e 

,-c p ta l n ceks a rc st r o11 gl _\· r ccnncL1 am l th e scµ·mcnts or t he s i
p huncle a rc g reatly cxpam1cd t r,111 sycrsc l.\· \1·ith in the r·a mcr11 c . Th e 
sh ap e oJ: the eonn e<:t in g- rings rn r ics \\·i t h th e st.1 µc o r· g 1·0\1·t h oJ'. th e 
in d i\·idua l ; in tl 1e s nw llest sp ee irn cn kn o\\'11 th e.1· ,1 1·c sulJ(•.1·li11dri 1:a l. 

bu t i n ~omc1l' hat hll'gc r spcc- imcns t he.\· a rc 1·cla ti 1·c lr shu l'! c e and 
a r c ,-·ubsph cri ca l, \Yh c re,1s in m atu re specim ens the~· a re asym 

m etrical ly :-: ubnu m mul oi<l;i l. 
Tt is p erlrnps Yery s ig n ifica n t 1hat in ma t u re spec- irn en s a "!> C'Cllli a r 

d epos it , cal lc<l a "sp u r " by l ,in clstri:i rn , is form ed on t he in sid e 
of th e scp ta l n ecks. 'J' l1is de posi t n c;i r l .\· e loses th e scpb1 l apcr tm ·c, 
an d TJindstro m d etected a small coni c-a l plug tha t sea lr d t he 1·c

m a i nin g opening in th e ,.;cptum o[ tnrn c·at ion . 
The r clnti onship oC th is genus to t l1c gc ne rn d csr: 1·ihcd ;il)oyc is 

more or lcs · of an open probl em. Th e Yn ri a tion in tl1c s hap e o[ 
th e sip1rnncul a r se,Q:m en ts in t he d iffe rent p nr ts or t l1e plnag maeonc, 

the coalescin g of th e ador a l scptn, ,rn d t he trun ca t ion or th e 
ea rli er stages of the p hrag ma con c, ;i ll indi<·ate a r ela ti onsh ip to the 
ascoccr a toid s. H o\\'CYcr . t ha t r ela ti onshi p can n ot be ,·e r .\· clo,·e 
for th e s ip lrnn cle of th is genus is essenti all y centra l i n pos iti on , the 
ch a n ge i n t h e shape o E it s segmen ts is g r ac1 u,il , as f'ar as is H O\\' 

k nown all of the sept al n N·ks arc s t rongl~· rrc·une<1, t h e sep ta 
coalesce on the ,·cn t rn l side o[ the eon eh inst e;i ll oI on th e d orsal 
( or , a s i · possible bu t YCr y imp roh abl r , th e eon eh is cu rY cd c11<..1o
gastri call y rather th an cxogastr ical ly ) . t l1c seJ)ta ar c 1nuc·lt m o re 
s tron gly com ·cx an d do not for m lon g d eep do rsal . ,ldL1 1es. a nd th e 
adoral part of the con ch i · n ot eontraelcd so that th r npc l'tu rc 
appar en tly 1·cmained wide op en thro ugh ou t th e l ife o[ tl1c individ 
u al. It is p r obable tha t the sha p e of th e npc r ltn c hn s been O\' Cl' 
e:: mph asizcd in the classifica tion of th e n a nt i loid . . fo r i t p robnbl,\· 
d ep ends somewhat u pon feeding liahi ls . i .e., t l1 o~c fo rms \rith . tron g
Jy con stri ct ed ape rtures must h ,l\'e fcl1 on m ierosc:opie food : new r
thelc , the fac t tha t in thi. genus th e ;ipc r tnrc is so m a 1·ked l: · d i [-
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fc r cn t f 1·0 ~1 th ose of .1 11 oI th e other fo 1·ms· 
to" J I I cl isc w;sed abo 1·c, se1·,·c 

~mp insizr ne( of <·lose relat· 1 · · · , 10 11Sl l j) 

'J'h esc fac ts. ta ken too·e th e1· 11" , ·c leLl. 1·1 . 
, • - , "' 1c \\T iter t ti . l · 

t 1int tlrn; genus must i·e1n·csen t ·1 s toc+ th , t rff o . ic co ne n s1on 
m .i in stoek o r the ~1· . . 

1 
. . 

1 
.' · '. <1 c I c ,·e nt i.it ccl fro m the 

·' ixo( i,rn1 C'S r ·1r h · rn tJ () 1 . . 
" ·e _ha rn n ot disc01·e l'cd c,nli r r .1·q~rc~e n [·1ti:: s ~,~ <;lne ia1_1. ai1 cl tha t 
It is thctcf , J 1· 1 , ' · tc g1oup as Yet . 

. _010 JC JC\'C( d1.1t G' lw1111 orc rus sl1oul cl h r o·• . . • 
o11 ll y 111 g m e rnhe r of th e -\I . . l . . . . c. e,,at dcd as an 
1 . l · . . - ixor io,1mt cs, hu t it crr tamh· ,:houl d not 
l p .J c>cd lll the sa m e fam il~· ,ri th am· o f tl1e t·l . 1-· . , - 0 l Cl '11 0 11 ll _forms . 
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Wit h one 0 1· two p ossibl e exceptions, the genera c1i seltssel1 nbovc 
con sliLutc a g ronp o E nn u t iloids tha t arc elosel~· l'clntec.1 nn c1 arc 
()Hite dislin et from all o [ th e other rnnltitudin ous l'orms known . 
The rn ost :c;ignifi.cmi t [eature that tl1cr sha re in cornnwn , am1 is n ot 
known to occur in ,1 ny o [ the other g rou ps o [ mrnt iloids, is the 
marked cl1,111 ge in th e rn1tm·e o[ t l1eir siph unl·l c ,1s they n c,ir ma
turity, i .e. , n, chan ge from an 0"1 ·thoch o,111iti c t o a c.n-t oc lt onniti c 
structure. Thi s, taken t ogcthe1· ,Yith sn ch oth er nhn onnnl featu res 
as the nnnsrwl ;;hape o[ their co11chs, tl1 e lrniY er sal trun cation o[ 
the earlier ;; tn gcs o[ their pbragnwconrs. nm11he prcnlinr ;;]wpe and 
the coalesc in g ol' ihei1.· ndor,11 ~rpt;1 , nrnkes it ohYi ous tlrn t these 
form s con stitute a distin ct gTonp . for " ·h ieh tl1 e n ::i rn e rdi xochmm

ites oI D yntL is 1rn 1.·licu ln rl.,· nptlii eahlr . 
This gr oup ::ippn 1.·en tly Ol'i gin,11ec1 c11 rly in 11i e OnloYi r i,m

2

s mid 
cnn he definit ely 1·ccog11 ized hr th e rni c1c1le o[ t lwt perioc1 in I' ro
billi11gsi lr s. Tlw t gcnns ob,·iousl)- de ,·elopcd m1t of nn On cocc ra s
like form, hnt tl1e \\Titer lws n ol been ahl e t o loca te a c1cfi 11ite ,lll 
cestor of i t. The aY::t ilahlc c,·i drnc· e scern s t o indica te thnt P ro
bill ingsilcs, or its progenitor , ga,·e 1·i se t o t\\·o stocks whi C'h can be 
cliffe1·cntia ted by the 1)l'ese11 ce or nb~e nce oC n so-call ec1 '' basa l' ' 
septum. 'l.'b cse stocks hccame dist inc t nt least hy "Cp pcr Orc1oY iri:m 
times anc.1 c1eYelopec1 along closel :· p arn ll cl lin rs t o ll1 e close oC the 
l\Iiddle Silurian. Jn the uppcr )li.d ll lc Si lurian hoth appnr en1l.'· 
reached n, clima x . fo r t he~· ~:rnl c1 cnl .'- lmmC'hc<l ont i nto a Ynri ety of 
forms ::rn <'l then becam e extinct-. "\Yhnt appen r s to he th r culminn
tion oE a thi r d stock is to he seen in Ch oo11ocu r1s oC th e nppcr 
)folclle Sih 1rin11 , lmt un l'or1ll n,11cl.'· th e em-lic1· stngcs oJ tl1nt stork 
r. r e n ot kn o,Yn. ~\ l)pnrcn tly it cliffc r r ntiatc<1 fro m th e rn,1in stock 
of the :;\ l.i :-;.ochoanitcs enrl;;- in the ()n l oYi t ian , arn1 ,1·e ha,·e not 

fonnc1 ::iny bu t i ts nltirn,it c singe as :·ct. 
Tl1e general sche me of the eYolnti on oE th is group as con ceiYed 

by the \\Titer is ohYions from the nccorn11nny in g cli,1gn1 rn , nnc1 fo11· 

2, ' \'ll c SJ' C' "it11<' II S frnrn t\1 t' Ozn rki " 11 ( 0111'ota rl l) \,rn1it<' ) of _D n';-ln1 l'IL _:. fi1 111 f' 
f'i 1ta . t ha t \\'(' \' (' ,l\'s('l'i\ic,l 1,,,- \·'. "\\' . :-; :11 ,k,on (1111\Jl l'Sllt ,, . \ c:1,I. ::\at. :-;1•1. ]~1111., 
yo \. J , i ill . ). p . l(I :! . \s\il i ) 1111 .i,' l' t ill' 11 " n•1· · •,\ ,nll'c' l':1 , i,: ihl ,0ros11m' · :1r<; , t n t <'1l 
l, _1· }'op r s tt' ( I \\ ~ 1, ]L :2l 7) (JI\ the' nn thont _,· n{ E . o. l ln<"h t o reprl'Sl' ll t. 'a ]\ (' \\' 
gc nu:; of Cl1il un, r e \a tc l1 t o / ' ri.,c:od 1i/91 1-, 11 0\\· rn1ckr Jll\'Cst1 g att011. '' 
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supp lcmentary 1:crnm·ks a re nec:cssa rr. Th e genus 8 /urnw 11 a 11· acrms 

is so in cornplcl cl)· lrn o11·n lh;1l i t is br no mem is cr rt;iin that it 
should he inelrnTed in the ·,1 ixoc·h on 11itcs, lrnt hccn usc or th e genc rnl 
si rnil,n-ity of tli e f o1·m or its c-onch rlml its s 11 tu rc•s to 1l1 osc oE 
P robilli11r;silcs . it is tent.iti1·el.1· ussociatecl ll'i1h tk1t gcn11 s. 

' l'hi s cli ngrnm sc n ·es ;ilso lo indi c·ntc the elmlllo log ic:nl clistrib'.1-
lion oI the Y,Hious gcner,1 emir-ern cd , lrn1 it ll ocs not 1n·csc11t lheff 
gcog rnphical cli st rihut ion . The ,1 rn il,1hle c1·idenc-c scrms lo i11 -
di (':i tc that this grnup. 1hc \ li xrn·l10;i11 ite;;, originnt c<l cnrl,\· in the 
j\ l iddle Onlo1·ic·i rl n in ,1 11 c pi('()lil incnh1l sc;1 in th r intc1·ior o[ 
:\ort It ~\ mci·ica ,111 c"l slo1l'i ,I' migr,ited from t her r north cns l mtnl , 

11·hci·r i t upprl rcntl.1· rnHlcnl'cnt :l'urthrr dc1·clopm cnt in ;m :ircti c 
01· s11lJaecti c se:i, 11rnlrniJl.1· a. h1 ·anclt ol: the n orth ern , \ tlnnti c. In 
tl1 c l,1tt cr p,nt oI til e Upper Ord01·icia11 it then SJH·end sonll11rnrd 
into ~ orth 1\rncri cn . 1\'hcrc i t is cxeccclingl)· wiclcs1Jrc:1cl , ;iml i11to 
Portlnl' cstcn1 Europe. \\'l1 ct c it mn:· lune lingcrc,1 clming the 
e:1J·l .1· p ;i r t 0[ the T,01\'Cl' Silnrian"" · ]huing tl1c first lwl [ oE tli c 
:\Lidd le Siluri,rn . ;1 s in th e Lo1l'er Silmian. it is 11 ol lrn om1 to liaYc 
hccn represented in ::\'orlh ..--\m crierl ,1ml rlJlp,1 1·(' 11tl.1· ,ms 0111:· 
,- p,ui ngl )' rcprcscntcll ill 11 01·1l11l'C <; tCl'll Emopc u:01l,rnd ) . ln '. t Jll 

I he l,ist haH oC thnt cpoc-h it ,1g,1in ent er ed th e 111tc1·1or of ::--.: orth 
.\m cri ea Jrom 1]1c .\ re-ti e. ,111\l 1Y,1 s prest· 11t in 110 1·tl11rrstern Brn·opc 
,1s 11·ell , 11·lierc it ,1·,1s more 11·id csp1·cml tlwn C\·c 1· lirl'o rc ;1rnl ~ms 
,i!)lJJHbntl.1· 1·e lll'esc 11t cd in the slrnllo11· seas 1lrnt t 1•;111~grcsscd C.ot 
Lrnd , Bolwrnin. ;\ IHl -1~11glnml. ·wi th the 1·~t 1'(';1l or tile ;;cas at or 
n C',11' the close of the ~l.i tl <llc Silmian the ~l1x:oc·ho;in11cs ,ls n group 

hecnmc ex:tind . . _ . 
lt i,; inte1·csti 11 g to n ote t he ehnn~es th.it took p ln c·c rn thi s p:r~np 

during it s de,-clopment ancl to :--l)C(·nlat c as t o thei r t•;J \ISCS. L1~·1ng 
nnntiloitls s,rim lnwkmin\ h:· jct prnpnlsion. nntl th erefore it 1s 
logi(•al to rlssnme tlrn t the mixocho:rnit cs dill . li kc1\·ise. ! ,ong , 
,-]ender shel ls 1rnlll<l he n ;;rr ions harnlicap to , u<·h n lll 0tl c ol loc·_o
lllot ion . anll Jlal'tic·u\;11·1:, ,,o 11llcn the:· \\'('J'(' sl i;i·htl.1· eun·cc:- 1\l 
1·,1et 01ic c;rn not hcl p but 1l'011Cl er l101r m,111,1· o\' th e <· .1Tt oC'o111<· lorms 
C'ontnJl led th e c1ircet io11 of tl1 eir progr ession tlur in g h,1 (' k\rnnl pro-

. 'I'J1 n1•nro1•n. 1· t lllllSt h ,l\ C' hcr11 cli stin c-11 ,\' n<hm1t,1geons to puls1on. , , , 

- -~-- .•
1

. 1 ,, 
111

,,, ti ionl'd in 1l1i:-: t·n111H•i· tiPn that tli1• n<· 1· 111T<'1H'l' nf 
... , Lt ,,111,nld I"'' '·' I" ' · I ] '. I I f · • · · • I t . , . . "' J' ifli ,uis i f< s and S('/1 11 ,·J, t do{'( 01.-.,- 1 n t ll' \.IC 1 morn o 

~,J!'li tr·111-1t11111,1 ' l" ·' ·1· ' · 1· f c • \ tl P · ' · · t: 1· 1·1 1
1 

, • 11 ,,, . l 't•!H' r L t' J1t:1t.'11a .111H':--to1 11 .. o ,""'1 \\"1 ' t r,_, . 1 
'( ti \mcnn lH' ,a · '' · · · tl t 
• "' 1 • . '-·t f ", 1.11 .. 1, - nn i'l th r LHkh ol 111 of r-:,to111:1. 111 ,lw.il\•- ia _ 
('·1 · .. rn 11n(l l1rn 1'"' Pl\\' tl ·" 1 

' • • • · • t· 
' :-- L - ·. - . II 1· . nt' I ·1t ' \ JIJ1ro~imatc!Y tli l' :-::lllh' t1m 1~ 111 PII(' c·oH 1111:uu:; 

tli 11:-:r11L>po:-:1t:-,:\\l' I (',\ 0 11 I. ~ ' 
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brc::ik off th e e;1rli er st,igcs o l" th e phrngm,wonc ,rnd thus 1·emo1·c 
rnn cl1 01· the im pediment lo t·npitl ;111d .~trni ght 1irog-r('s~io11 . Suc·l1 
tnm c·u tion , ho11·e1·c 1·, neeessitat cll til e <kH· lop,n ent o[ a 1·c11· l,1 l'gC 
rrl mc1·,1 c 01· gas eha mlJCl's next to th e li1·i11~· <·hnmiH'l' to sr 1· 1·c ,1s 
lnrn.1·s, ,111tl t l1i s 11·ill pc1-h.1ps ,1<·<·oun1 \'o r 1J1 e g·lo lrnl a1· l'o l'm ass 111n ed 
by t he car\_1· rni xoehoa 11it es. t· topin 11·,1s 11ot at!uin ecl , ho1l'c 1·c r. 
by these cnrlr \'orn1 s, 1·01· the,\· ,1\Jpnrcn tl .1· lt,1, l 111·0 se rious 11,rndi 
caps: fi1 ·st. 11·ht· n th e anima l c·,1mc to ·rest ·it s eo 11elt must 11,l111rull.1· 
lw1·c nssum ctl a 1-c rti<·,il position 1\' it h the Hl>ertul'c do\\'11 (d. 
1llodc rn ,-..,·11i r 11 /u ) : Hild. st'c·o11d . its g·lui>u l,1r l'o rn1 must h,1\·c rl't,1rd 
C' (l its p,1 ss,1g·c thrnugh th e 1rnt e1·. Th e fir~t 01· these h,rndic·aps 1rns 
s m·mou11t cd IJ_\- t he dcYeloprn e 11 t ol' 1011g. dee p llursal s,1dd lcs in til e 
adornl se pta ( th e onl's thu1 11c rc i·c t;iin cd a [tcr tnrn<·at io11) , so 
that the ph 1·;igrnac-on e (buo: ) 11;1s ex. tend ed ,il l ;dong th e do rs,1l 
pni:L o[ th e eo nc- 11 ,md tl,c 11·cigM of tlie ,111im,1l ·s bod y ,ms dis
trilrntc<l a ll ;il011g th e YC' ll tl',ll. Tito SC'('O lHl ]1a11tlieap ,ms 0\'C'l'C'0mc 
by wha t supcl'fi c: i,tll.1· appea rs to he ,t 1·c1·ers,il in crnlntion in tlwt 
th e conch tend ed to heeomc long allll mt tTO\I' ug,1i11 . but this tim e 
it assum ed a sp i11dl e-likc or fn sil'onn shape. ,l'lri eh is pa rtil'ul,n·l y 
,tdrnntngco us \'or subaqnco11s lo('Olllotion . 

'I'hc c: uri ous tl1i11 g is that in thi s group . as in nwn,1· othe r groups 
CL nnimcll s, rxt in ction fo liOll'r,1 elo~,c 11po11 th e heels of p r d cc ti on, 
,md the wri ter is as nrneh at ::i Joss to ex plain this ph e11 on1 c non 
n.clcqn,l1 cl.1· as his p ,·rclcccs,o rs h;11·c bee n. P o,;sibl :, it 1rn s du e to 
a lack o\' \l'CCLling out o\' the 1rnf-i t a nd thC'l'c!'o rn a wc;il;c11 i11 g of 
the rnc:c :is a 11·holc ,o thnt it 11·,1s not nblr to eopc 1l'ith some 11 c11· 
cn\'ironm cn(al clrn 11 gc or e11crn:· : or possibly th e group s irn l)lr 
JJCrisltcd from ni c: ial old age. It is or c·o u1 ·sc trnc that at th e elosc 
o[ the ?l l itldl e ~ilm·ian th e habitat of t hese i'on ns. the ,hn ll o1\' t' pi 
contincntal sc;is, ,rns gTentl .1· 1cs trid ccl. but it is lu nll.1· ]Jrolrn iJ lc 
that it ,ms cxt ingui sl1cd fo r m,111_\· othe r \'orm:, l'eqmrm g n s in1il,1t' 
habitrlt co11tim1ccl on into th e <; LH:c-ccd ing C'JlOc·h . 
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'l'he character s whi(•h dif'fc1·c11fo1te thi s gr onp fro m tl1 e r est of 
the n::rnt il oicl s are giye n a bo\·e , and in the wr ite1··s opini on the 
group is llllit e as clisli11 ct as it was regankd h:v Banancle and 
H yatt am1 should th ercl'orc be co 11siLlc1·ed as representing· one of 
ihe maj or lfo·isions of the order Nautiloidea and be ace:onJed th e 
rank ot a suborder. H ya tt , th e onl r paleonto logist wh o ha s so fa r 
attemp ted to sn bdi\'ide th e group in1 o units larger than gen ern, 
recogni zed t\rn families, h ut in as much ns one of: them inc1m1eJ 
onl y Jll esocc ras, which apparent])' s l10 ul d be exclnde,1 from the 
suborder, and Billingsil es, ,rhi ch is in th e direct ]inc oE the C\·olu
tion o:E .Ascoccras, th e type o[ the other family, bi s suhdi\·i sion s are 

110 longer tenable. 
LE the eYoh1 t ion postl1lated aboye is co rrec t , three logical sub-

diYisions of this groul) slionld he recognize(l. The hYo main stocks 
apparentl y differenti a ted from Pro/Jillingsilcs or its p1·ogenitor 
before the Upper Ordo,·i('ian aml ean be followel1 almost contin
nously to the close o[ the nlilldle S iluri an , when both beca me ex
tiuct. One ol: these, \Yh i (• l1 is chara cterized b)· the absence o[ a 
so-ca lled lx1 sa l septum a1Hl, in some ca,es, h,\ ' tl1 c J,ossession of a 
rclati\·c ly brge number ot sigmoiclal seJita (in oue form ns mauy 
as twelYe) in the adoral part o:f: the conch , ean be c1cfrnit cly recog
nized in B illingsiles and foll O\l'el1 tlirongh to it s eulmination in 
Ascocerus, .l phrngmilcs, mH.1 Glossocc ras. The other stock, which 
is characterized by the ]JOssession of a basal septum , or yestiges 
oE it30 , and a r ela tisely small number of sigmoidal ,epta (n eYer 
more th an fo11r or fl\·e ) i11 t he a1l.on1 L part of: the conch , can be 
recognized in 8clwcherloccrns a nd J'ollo\1·cd through Limlslrocm
occ ras to ih culmination in Parascocr.,rus aHc1 Pscudascoceras. 'l' he 
third stock, " ·hich apparently culminated in Choc111ocrras, probably 
originated early in the On lov ician , but at present we kn O\I' it from 
only its ultimate stage. 'l'his :,tock can be ,liffe renticitcd Jrnm the 
other two by the fact that its sipl1uncl c is essential!.,· central in 
position, the change in the shnpc o[ ils siplnmcul ar segments is 

so I,1 at lc:1st two n•p 1-CSL'llt:tii1·c, of tl, i, Iamil,v, Scl,11('/11 i'lO C( l'CIS arnl p.,eucl· 
a.w·or-

1 
I'<'-' . t he first seprn nt fonne ,l Ol':tt1 of t h(' ,;cp ium of truneatir,n ap [1nrently 

wu.s rcsorhcll before tlw su,·,·,·ed i ng; ,;qJtu ill 11':tS scnr•t,,a . 

GO 
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g ~-a~ual '. all o_f its scplal necks (<~s for as is no\\· knmrn ) a re slrong-
l.) 1ecu1 \ eel,_ it s sep ta coalesce on tlie YC'Jl!T·i ·I ( r· ·i1·lirl· ti .. tl 1 C 

, . ] ) • • • • • . . L · ' · ];Ill lC (Or-
S,l s ide ol its con ch an l1 do 11ot fo rm long·. deep dorsnl s·1d<llc . 1 
1l1e ·1 do J t 1· · · ' . s. anc ' ra . . par . o • its con e:h is not eo111T,1 eted a m1 it s ·1·11r ·t·· .· . 
1) ' , t[ . .. . ·· } · · ' l Ill e ,1 1)-
~ Ql Cll : \I ns \1 1cc open thro11°-110ut tl1e 11·fe 0 [ ti · 1· ·.1 J. 

1 

. . "' · . IC lll(J\' ll llcl . 

_

1 

_'J. he ind er ,rnukl t he1·efore 1·ecogn i zc tlu·ec fa milies OE til e 
1\l~xoc lwarn_tes; on ~ of: these lrns been ap tJ_y named 1\ scocerntidac 
1? ~cllT,mde, nndit is here pro11oscd to call th e second S('llllehcrt-
oc.e1at1d,1 c and th 1Tcl Choa 11oce1·atid·i c· c\] l of' ·tli.c . . _ -.\ _. . . · ' · " · !!CllCJ'cl , 110\\'ll 

Lill_,logi :a ll y nLl o t li csc t hree fa mi I ics, \1·it l1 th e 1rns,iiblc excepti on 
oE 1 i o/J illmgsdcs :md, alo 11 g with it , S l1m1wl/1til'IIC Cra s. Bot h ol' 
these genera a1·c so incompletely known that i t is ll Ot 110\1' possil.Jl e 
t o, dctc r~m 1e wheth er l_l1ey sl1 onkl be pbccl1 in th e .Ascoccraticlac 
01 the ~chuchcrtoe:cr .. 1tidac, 01· ,rltetlter Prouil/i11ysilcs sh ould be 
rcg;~n1cd as the ancestor of both or· th ose grnnps. In Yicw o[ the 
:•1111YOCii l nature of the aYa ilnblc CYi lkncc, the \\Titer Jias thmi o·ht 
rt best to place P rouillingsi/cs tcntati\·el.r in the .Ascocerntidae "'as 
that gronp ,ms far m ore ab un da nt thnn the other and appm:e ,; tl v 
should be regarded as constituting til e main stem of the J\l.ixoch~
;,\rntes; . the other ~tocks then shonk1 be con sidered offshoots O [ it. 
Shamatlawaccrns 1s nlso tcnt-lti\·ch- "s~·,•.T11ecl to tl e A . t · 1 • - L " «• ., "' 1 scocera 1c ac 
as appar ently 1t should be associalec1 \l'ith Probillingsiles. 
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T o s umm:ui zc th e abo1·c statements, it can be s tated that th e 
:il l ixochoanites. 1rhieh arc confin ed to the Ordo1·ic ian a nc1 Silu rian 
of cc1tlral and 110rthcas1cr11 .'\m-th Am erica nnd n ortl111·cstc 1·n 
Euro11C, co nstit ute a 11 a t111·,il g 1·oup o[ 11autil oicls that is d isti 11\'t 
enough to (lcscnc the r ,111k o-[ a sq1,1rnt c subonl el' ; tha t certa in 
o[ the gcncrn , y iz .. l'ol/>0rl/1 rllu , 0JJ71iclio('crus, a11d Jfr:soccn,s, t lrnt 
ha1·c hc c' n i11 c l11dcd i11 that g roup lw1·c littl e or no 1·clation 1o it 
arn1 slioulll be cx(' lud cd Jro m it: ::md t·hat· the m 1mhc r of s ub
<li1·is io11 s, both genera and fnmil ies. ol' the gl'oup tha t lun-e bee n 
r ecogn ized 1wc1·ionsl y is 110t a s laq.:·e as the di1·e1·si t )· of its for ms 
j us tifi es. T he fo llo11·i11 g· c· l, 1ssifiration o [ the g r onp is thc l'cfo rc 
l)l'Ol)OSCd: 

Snbonlcr M1xocuo.1;s 1•1• 1,:s ] l_ya tt 

l<'a rnil _y .:-\ scocEn .. 1Trn.rn Barrnmle 

Ge nus .1l scoccrus Ba1Tu 11Clc 
Gen u s Aphrnr;miles Barramle 
Ge nns Glossoccras Bu l' rnnde 
Genns B illi11usil e.s H yatt 
Gcnu. Probillingi:;lcs Foer s tc 

Genu s Slw mallmcaccrns F oer st e and Sarngc 

Family Scrn.:CTT J-: WCOCEfl .\'l'IDa\E Mill er , 11. fa Ill. 

Genu s Pscuclascoc cra s l\ l illc1:, n . ge11. 
Cenus Pa 1·ascoccrus ~\I i Iler, 11. ge n . 

Ccm1. L i11clslrorn10ccru s ::\C ill cr , n. gc11. 
Uem1s Sclwchc r/occrns l\lill er, n. gen . 

Fami ly U 110_1.'<oc 1m.ATIDAE l\lillcr, 11. fam. 

Genus Clwanocerns Lind strom 
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Ill Ol'd cr t o kcl·p ti, o liihliog,.api,y ,rit hi n n•aso11alJlc' l imits, only thoso 
publi catio11 s t o ,rhi,·h clin•rt r·pfr ,.enrc is nr ;1(l e in thr text a!'e irH'lu(lc(l. 

A.lrnL, 0. 

l!l20. J,pl,,.lJuC'lr rlcr J>aliiozoo log- ic, Jena ( :?,1 P<l ., HI:? l ) . 
D ,1r:1: .. 1:-.:1H:, J (l.lCJ lJ .\[. 

18-f6. Xoticc prelinrin ail'e sur ll' 8,rst0 ,nc S il uriPn rt Jes lrilol,itcs (le 
H1Jh cmc, p . ~3, Lripsi.r. 

:1 8+,. Bericl,tr iibl'r die .i\li ttl1P ilu11gcn YO!l J.'rc undPrt (lPr :i\alun·,i ss,·11 -

sclraftc n in '\\'ien; gcsanrnwlt u rrd hrrausgcgcbrn YOH '\l'ilh<•lrn 
Haidi11ge r, Du. :;, pp . 2GG, 268 ( n·p,.intcd from Ocstpn·. nliittrr 
fii r Lit rntur u. Kun st YOm 22 . 8q>tcnrhcr JR l7 ) . 

1855. Sur Ascore,.as, prototype des Xautiliclcs: Bulletin rle la, Soei,\(e 
G0o logiq ue do 1-'rnrr ce, 2e se ri e, t. 12. pp . J 51-l11. 

18li5-77. Systf-me S il uricn du cc'rrtre do hi Boheme, Jere Parti e, Yul. '.!; 
C0p!r:Liopotlcs, l'raguc. 

]3 1 LLIJ:o;U S, E . 

1S57. lkport for the year 1856 [fossils from _\.nticosti, and 11e11· species 
of fossi ls from th e L o\\' er Silmian rncks of Canada l: C:~11a da 
Gcol. Su n ·cy RPport of: l 'rogress for tho years 1S53-5·1·53 -.:rn, l 'J'· 
310-311. 

l 62. P alaeozo ic fossil:;, Yol. l: Canada Geo I. St11Tcy, pp. 17-1~, ]G:J -l(i -1. 
1866. Catalogues of tho S iJu ,. i a11 fossils of the I sland of Antiro,ti , with 

descriptions of some llC \\' genera and sp<'des: Uanacla G<'ol. :c;111· • 
YC)', pp. 59-60. 
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To sumrn ar1ze the aboYe statemen ts, it cnn be st;1tcd th .i t the 
:i\fo,oehoan ites, \\·hic-h nre con fi ned t o the Oi-cl o\·ician and S ilurian 
ot central a ml 11o rt lie;1sten 1 S 01· th Am e1·ic-a ;ind 11 ol'th \1·cstern 
E ur ope, c011st itul e , 1. 11 a t11 r;1 \. g roup of nantil oicl s tl rnt is lli sti nct 
enou gh to licse 1·1·e the n lllk o[ ,t scp;1rnl c snbonlel' ; tha t ('Cr ta i11 
o[ the gen era, yiz. , "\'o lhor ll1c lla, 0 /J l1idioccras, ,rn cl Jl e:;oc(' rus, that 
liaYe lJCen inclml ed in that gronp h,wr ht t le Ol' n o r elat ion t o it 
an d sho ul(l he exdu(lcd Jrom it; .i nll that the nrnnhcr or snb
di \·isions, bo th ge11 ern and fa mili es, o[ the group tliat luwe been 
recogn ized preYionsly is n ot as lnrge as the cliye1·s it;y of i ts fo rms 
jllStifics. 'J'l1e follO\Y in g- c· lnss ifi ea ti on of: th e group is th er cf'ore 
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1t\ x H. 
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l·'igs. J, '' (Jp/1io1·1rn< 11l'l: /, o/11tc11sis ( l'"jcrnlf ) 
15 

T,nt(']':tl :1llil Yc ntral Yi1•ws o[ tlw J,olotyp<' fron\ the Onl u· 

Yi('i:u1 .,r 0:ikh o lrn cn . c(unrn.,·, x ]. , \ftc•r };ji'l'uif. 

:~-6. Lakral. ,·rC1,s -s(•diom1l , apertur:11, :111,l cl ,1rs:tl Yicws of a 

c•p111pl d<' SJH'<·inwn fr om lhC' )li ,1,ll c ;:iilu r i:1 11 c>f Doh<'niia , 

x ~- After l ',nna11dc . 

1. l,011g·itudi1i:i1 s<•,·tio 11 c,f :inoth<'l' ,p1' ti nw11 , also from thl' 

i\ l idd lC' Niluri:111 of H11hrrnin, x 1. , \ l' t<' r l \nrr:111<k . 

.\ j'C'rtural. S!'plal. l:1tl'r:1l, :111<I d"r s:d Yi<'"' Ci l' th<• h<il/lt,,·pC' 

from th P ~l iddl c Nilurinn of Ho\1('111i:1. x 1: :1111\ n ·n tral Yi<' " . 

o l' th C' sanw -di g htl,,· l'nlarg,•,1. , \ ft1•r l \arrand,•. 

17 
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PL .\ T I•: Tl I 

Pi g:--. 1-:~. S/i a 111 a l la tcocr,rr1., as(·orero ide0 F urrste alld Snxage 

\' r 11tr:i l, la t r ,·:tl, :1 11 ,1 ,l"rsn l Yil'n- s of till' holotypc from tl ,e 

S ha mat tawa l i11 11•stt ,11 ,, ( R i1·lrn1011 d ) o f 11 ur tlt l'n s t e rn ~ ra11 i to 

k1, x J . • \ftc,· Fuers t<· a 11d Snrngc . 

Fi g., . J -0. S c/1 11 1'111 rlocn as u11 / ii-o, / i1 ,,se ( ll i ll in gs ) 

-1- . :i. llors:d n11cl lat0r:d 1·i,•1r ,; of ti«· 11,•nh ol u ty p l' fr om the l·: ll i,; 

ll :1.1· ( (ia111ae hi:111 ) .,f . \ 11 t irost i l s lnn,l , x 1 . .A-ftN F ue rst(•. 

G-S . • -\ p ical, late ra l, a11 d d o rsa l ,·:e ,r s uf a s prr im e n ( Ya l<• Pl'a 

J, ,dy \ l usc•n m . ;:,~O,h ) s l101r i11g- th e irn p r<'ss ioa of tl ,c H' ptu rn 

of trn 111·:1 ti o 11 , f ro111 Zo 11 <• 7 of tlt r El lis B ,1.v ( Gn ma cl1in 11 ) 

u r a. 1·l ilf l >ctm '<' 11 llcn r Cli ff a 11 d Ca p<.• Eng·J,, , . \ 11 t i<' o,t i 

l , la 11 d, x I . 

0 . . Longitud i ria l HCl·t ion o-f ::-ani c :-- pc(' i rn cn as th e prccc di11 g
s lt o wi 11 g t l,c srp t a :111<] th r s ip h u11r le , x l. 

22 

F ig s . 10-J: :. l' rob i l/ ill,1Js i /1 , Vi><• rs t ,• 20 

10, 1 1. L a t e ra l :111Ll 1·1•:itrnl 1·i,• 1rs o[ li t<' h o lot_,·p c o f' I'. wclf1 ri 

l~oNs t c, (11<· g ,•11 11 typ t', p 1·uha h ly .from t l,e G :d e11a of , \ . is -

1· ,, 11 , i 11 , x I . .\ ft< · r F un s ti'. 

l ~ . L atn,tl, ;,, ,_. of t l1(• l,u lot ypc of 1'. ·11w 11i /0 11 / i 11 1 ,,s i:, ( J<'u c rs t<· ) 

f rc ,111 t he .\ k aforcl rn ,•111 1,r r of tlw Ri el1111 n m1 of tl ,c ea s t e rn 

!ll:1rg i11 of ) fa n ito11li11 ] s lam!, x 1 . .A f t e r F m· rst (' . 

] :} . La t e ral 1·iC' 1r of l hc hu lu ty pc of T. primus ( Fritz ) fr om tl ,c 

Cppl' l' Co ho urg mC' rn h c,· of th e U ti ea g ro up , i' a s t of Co ll ing

w oo cl , Onta ri o, x l . . \ f t<• r F rit z . 

f 
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Figs. 1-6. JJ i lli /l[J-'ilu, rono<11 ,1sis ( Jlillin gs ) 

] . Lat,,rnl ,·i,·\\· of' (hr l,c,]nt.,· l' r from tiJ,, 1':ng-lish l J" C':lll ( Ri C' h -

111,111,I ) ol' _\11li <",,, li bl:u11l, x I. . \ l'tl'l' E'orrs t r. 

L a1 ,•r,tl ,•;,,,,. "r a t_,·pi,·al ,·xa111ph> sh1111'i11g- the apcrt,Hr, 

fr11111 tli<' J-:ng-li ·, I, ! !call ( Hi <·hmoncl ) of Antirosti I sl:l.lul , 

x I . . \ rtn l·'o<'rsk. 

:; . ,:; _ D orsnl, latcrnl, ,u11l api,·al ,·i,•m, o[ a s pccim<'n ( Yal e P,•a
hod.v :.\I llS, ... Ul1l. ::"OH ) ~1i1 1\\ j 11g· th(1 i11q1 r(1~:-:i o ll Of til(' :-:Pp t 11111 

11 1" lrt111(':ttiut1 a nd tl,c lar,c:1' . 11'1•11 tl,•H' lo pcll ,ipl1t111<·lc· at ti,,, 
·1pil':t l ct1,l . rrnrn Z11 t1,' I .,r tl,c E t1g·li,h ]kad ( lli,·l 1n1<111d) 

o [ (' lt: t1 ll'lon l'11i11t, .\ 1i"ti1·11sli hl:ll td . x l. 

G. L1111g-iluilinal n«'1lia11 ,l'dio11 of snnH' sp<'e i,nr n as the prc
c·c•di 11g sl1ull'i11 g l11P ,,l'pt n :111,I the ,i 1>l1u11 ck . x ·1. 

PI..\TE IY 
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P .IGE 

_\l l "l'"'·i11w11s figu n•tl :er,• f'r,irn tl"' loll"('t' ".\Ii,l.JJp :-iiluri:c11 u( 
(:ollnrnl . a11,l all lig·ur<', ,n,, .1ft,•r Li 11 •l,ti·ii111 . 

] --L l)or s,1 1 ( , 7 J. l:tt,•1-al ( x I 10 ) . a11i<·al ( X 11/2 ) and )l111g·it11 -
,ii11al-s,,..ti1111.1l ( x :! 1 ,-i,•11, 111' a c·"t.1·p0 o( J,. do/i1u11 ( L i11 d 

~trlim ) . tl1P :-:,c •111ityp1• . 

. j_ l .al<'r:tl ,-i,•11· uf" (l1t• ,.,,,- ,"1,\ c-ot_,·pl' oft. doli11m ( Li11.Js ti-ii1n ) , 

X I. 

Ii . r_,1tcral 1·i,·11· uf' a c·ulyp<' 111' {, . cocl,/1u/,,,11 ( Li11tl,t rii111 ) , 

X I . 

- -l II . 

11. 

l::. 

1:1. 11. 

I.,_ 

1-.,, l! I. 

. \ II -1•1•c·i11 1011, n;::111·<' ,l ;\\'(' frnm l!H' lll) JH'l' ".\ri,ldl(' :-;iJ11rin11 of 

(; otla11d. an.I nil li;..:·11"'" ,11-p aftc•r Li11,l,t rii111. 

L:1t !'1:1l. \ ·t·ntr:11. c·rn:--~-~t 1<·tio11nl ( di:1g:1~1mmntic· ) a11tl l«rn

;..:it 11(li11al -,<'d i"11:il 1·ic•11·s ,,1· :t 1:·11ical n·prcs.•11 !:ctin' . x ·.L. 

I :11l:n~11n1<'11t of apl<·:.11 t ' tH1 (1f ~an1(' ~p1 •1·i11u..•11 n~ tl11 1 pn•
<·t·di11~.!' lo :-:lw\r t\ 1(' :-:f'ptn . ;\ :~. 

L n11~itudi11:tl .-.;< 11·tion or :1 !-iC'11il1\ i11di\·i1lual ~!1tnring ronl' 

:c,h, ·11titi,n;s S<' J1!:t. ·x I . :t!i,l :111 1•1il:c1·;..:c•11H'11t of tlt l' npi<'nl 

part or t]H' :-;:lllh' ~pt>t·i11H 1ll, X Ill. 

I 11111i:1t11n' i11tli1·itl11:cl r <' t:1i11i11;..: J':ll't or thl' orth()(•ho:111itic 

:-:t:q_..'.l 1 of' tiH' 1·t 11wl1 ~!nd :--ll o,rinµ, 011ly 01H' sigmoi.d :11 :-:r·1_1tum, 
X l. 

l ,11ng·it11di11:1l H '(·ti1111 of' :-: : t111 v ~pc'<·irn01 1 :1:-: tlil1 p r<1c:0dinµ:. x 

·1. anti. :111 1•11la r;..:c'" ' '' 11t 01· its :tpi<·:tl part to show th<' ,i

phu11eic·, x Ii. 

l·' r: 1~11H'llt of :111 i111111at 111< 1 n •prl'~1•11tnti,·c n1Hl ]1lllgitudinal 
s!'(•(in11 or the ~:till<' ,ht1\\'i11g- tl11• tll"tl [':trts of t\1(' (·(lJH'h ('l>ll-

11('(•1,•tl ,111tl p rn,· i,1;..:· tl1:tl :tt ka,t 11,u ,·lt ,,r the• ador:tl part of 
t!ll' ('O!H'lt \\":I~ r , )1"!7H'd \ ll' fon• t!H• :--ig·nHlida l :,:('pta \H.' l'P !-i(' 

•·rN C' tl . x l. 

l·'ra g·1l\('lit n f tli ,• ortl1o<·l1n:1 nil it p:nt u [ t 11(• 1·011 <·1 1 :-:ltt)\r i ng· 

the apP, . x 1. 

l-?(•~tor:1tit1n s\10,ri11g 1011µ:ittHlin~tl :-:cctin11 ol tlir ('J1tin 1 r·<rnc-h. 
X 1. 
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l .,;it(• rnl , dnr:-- :. 11. und ttpit ·: 11 Yifl\Y S oC a. t:'•·pi<::tl, Jnntnrr• Hpf'c•i 

!ll< ' ll fn,111 tJi,, ll!'llL'I' :\[iddl,• Nil urian c>f D uli cm i<1. s I . 'J'l1c• 
:1ilont! .11<'c·k 11:t:-: l )e :·1 1 rP~;lor('d j11 t!i(• Jat rrul \·jl'\\· . _\.ft l'l' 

JJ:1rn1 ·11 llc- . 

-1, .}. L:i t(' r,il n111l ]11 n;.:itudi 11:1l-, rr-t i<111al ,·ie ,rn of n c1>!~· ,,c irnm 
t/J ,, u111,,•1· :\/i,1d l<' Niluri«n "f (: 11t l<111,l, sJ1<nri11g- t/1 1• hrn 
1•:1rt:-: of tli(• <·oi1c·l1 c· Jl tllt "<• tf'd, i.<' ., lirfurc tr urH·::ttiun, x 1. 

, \ l' tl'r /,i11d s!1iim. 

Ii. H,•st<1rati1111 , \11min.c: J"11gitmlinal sc1·tion (If tl, c entire cuHch, 

s J . , \ft0r Li11 1l,tiiim . 
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P ,IGE 

Lo11~·itwli 11al ~t'<·ti.011 ( x l ) of a mntun") RJ.ll'<· imPn fnnn the 
uppPr ::l[iildlv ~iluri:111 uf ] lohl'111ia , a11d an c•11 l;irg-c111e11t 0£ 

lhn apil':tl ,•11 ,l of th e• s:1n1c• to sl1u11· the ua turP of th,· s i

phunck, x .I 1 c , . \ Jtn n ananilc . 

. \11 sp< ' l'i111,•11s fi ri u,·,•,l arc• l'rom tltP np]H' t· ;\ri,l,lJ,, 8iluria11 of 
(lutl,111d. au,1 all Jigun•s an· after Lindstriim . 

... La t,•ral , ·i,·11· of a sprf'in,c•n sh o\\'i11 g- ,mrl'nPC' sc11lplnrr. x ·0 

1. LnJ1g·itl!lli11:tl se r ti n1t of a t_,·pical, rnatnrc in,liYi1l1rnl sho w

i11g· ~1ia1H' of ;-; (' ) .. !:ll1<'l!t~ of' :--;ipltllll(' ](') X :J . 

n. Long-ilwlimil sediun of' the same i11,li1·idual as the 11rr 

c· ,•di11g·, 11·hi,·IL is i11 "s,•11il1• stag,· o f: dc,·cl opn1cul a11tl slto 11·s 

:111 a,hl'11titious sq, tum iu th e postrrim c•111l of tl,c ]i 1·i11 g 

ei,,rn ,1,cr, x :?. 

10. 

11. 

Late ral Yi,•11· "f "S[H'f'i111c' 1< representing· nwst of llte ort ho 

choa 11 itie part ot the c·011c lt, x :? . 

Longitl!lli11al st•di"" of a fnign1c11t "f the o rth"c·huanitic 

p art of till' rorn·h , x 7 . 

Rcstorn tiun shll 11iug lo11g itmli11a l sPdion of t h e cu tire co nch, 

X 1. 

41 
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Figs. 1 -9. 

PLATE VIII 

P AGE 

Avltrogmites b1ichi ( B::i,nancle) ....... ..... .. ... 45 

_\JI specimen s :figured arc from the upper l\lidul e Silurian 

of B oh emia, and all fi g ures arc a fter Barrande. 

1-:}. La te ral. dor,al. ancl cross-,C'ctionnl YiC' 1rn of a rnalurr sp c<·i 

rnc11 retaining part of th e kst al011 g the dorsum, x . 1. 

4. Lateral ,-ie 11· of: a n internal rn okl sh o11·ing the su t ure, , x 1. 

5. D or ~nl Yic11· of a11otl1rr in tern::i,l rnolcl sho,Yi ng su turC':;, x 1 . 

G-9. D orsal, latrral, crnss·sC'cl ionnl. an<l npical Yir1l's of th e 
same spr cimcn a s the precelii11g ,,·itl1 the clorsa l part of the 
pl1 r:t g 111acone 1cmo1·ccl, x 1. 

rigs. 10. ll . .-,[ s('OCU (f S lo1c,1sc 11cli \ \'hilcal'CS . 41 

_\pi<.:al and lateral Yiews of the lwl utype from ll1c Gul'lplt 
u.r Du r lu,m, Ontario, x :l. J\ ftcr \\'l1itc:wes. 

Fig,. J'.? -~3. Glossocu as Banamle 49 

l'.? -17. Dorsal , lateral, Y<'ntrnl, apc rtural, apica l, aml rross-sr dional 
Yi,•11·,; of :1, typi cnl, mature specim en nf G. [)l'(lci/ , J1an:tll(lc• 

of th e upper ::\Iidclle Silurian of Bol1c111ia, x J. . \ ft!·r Ua r

ra11cl C'. 

] ~-'.?0. Dorsal, lafnal. a11l1 cn1s, -scdi(l11:tl 1· i,·11·s of a11otlw r rnalt1l'l' 

spcc iJ1 1t• 11 of C. !Jl'{l cih B a namle, from ,rhiclt 1.hc llorsal p or

tiun of tire phrng nrnconc has b een rc111m·c,l, x l. . \ ftl'r ] ):1 1·

ramlL•. 

'.? L-'.?3. Y t> ntral, lal<'r:tl. ape1-tuTal, :111(1 lon g- i trnl irnil -,t'l'f inn al Yiew,, 
x ], ol' G. li,1cls ll'oc mi :\[ilkr, 11. sp. , of th e ll]'P!'l' :\[i,hll c 

Silu1·ia11 of Gutland; au,1 an ClllaTgt· lllcat of the apicrrl pOl'
tion of l11c last to sho\\' tl 1t' , t rncfrn·t• of the ,i1il1t1 ncl e, x (i. 

_\ ftcr f,i11,lstrii111. 
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PL.\TI~ lX 

('/101111oc, r,1., 11111/11/Jil, Li11,lstriim 

_\_\] 'i'"'·i111c'11s fig11l'c •d arr frnm ti"' ll\'l"'l ' :\ l i,l,l\r• i-,iluri:tn of 
(:11tl:111d . n11d all fig1tl'l'S aw :1-ft ,•r Li11dstriim . 

T.at ,· ,al, 1lur:--.:d, n ' l i l l':\I, api1·al 1 :111d l1111gitudi11al •:--t'etio11al 

,-i~•,,-.. (• t' a rnat11n· :--:JH '('imcn. -x 1: and a11 (1 1d :1rg0nu•11t of 

th,• :q,i, ·:tl r-11,\ or th,• Inst. to sh1111· tl1t• 11:ttun' u\' t\1" si 

phu1wl, •. ,; ::. Tl1<' <i<'\Hisih 011 tlH• i11(Pri11r or ti)(' st•pta l 
11,•c•k,:, ,·alll'rl ' · S\llllS ·' h,,· T. i11d s triirn. nr<' sholl'll 011 thr 

adapi,·al s<' \11:l of this 'l'' 'c·inH'll . an,l n s111all plu,.:· is ,holl'll 
c·h1:--ing· th,• n•mai11i11g- apt 1 rtun· in tl1e :--:{'ptunt of tn11H·atio11. 

j 
1 

,C:.. l..nt1gittHliHnl ~Pvti,11;s nl imniatun• n'pre~<.•nt:1tin•:-- ~l10,,·i11p; 
l'yli11dri1·:li a11<l ~t il1('ri<·;\l <·onneetil1µ; i-i11g~ and four <·u111pll' t <' 

S<'\11:l . ,; I . 

() . L1111g-itudin:tl S< 'c·tion or nn i11,li1·itlunl i11 lat,, :1,l11l1's1·c11r·r 
:--howi11µ; tl 1< 1 c·lia1,~,• .in tli1.~ ~h.111<' ol t lH' :--ipht1111·ular :-t•gnw11t:-. 

fnnll µ:lol,ular to ~ulnn.1rnmuloidal. :1nil ~110,ring· fiq 1 
~ 1..

1 pta, 
th<' :u\.,rnl of \\'hi, ·h i, i11<·uml'iC'k in the l'<'ntrnl pn1t ,,t the 

('Olldl. 
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