


CEOlOCICAL SURVEY OF CANADA 
GEORGE :If. DA\Y~OX. C.11.(~, LL.D., F.R.,~., DEPUTY HE'D ."D llIREcTnn 

PALJEOZOIC FOSSILS 

VOL. III .. PA.RT II. 

J. Rel,ision of the ja'ltna of tl/1' O-ne1ph );)onutioll of Orilw'io) In'tll 

,lcscrij)(io'lls (/ a j~1f' 'IU?I{' species 

d. '')'/ISII'IIWfil' list, w'ith 're}-'I'c///'es, of the jo,..:s'ils of rIll' ffnrlsl)!I Hirer 

Ot' Cincinncf-tijo1'JJwt'ion (tt Stony 11£onntccin, 3Icvn·itoba 

BY 

J. F. WHITEAVES, F.G.S., F.R.S.c'., ET{' 

Ul'TAIVA 
PRINTED BY S. K DAWSON, PRINTER TO THE '/UEEN'S MOST 

EXCELLENT MAJESTY 

SEPTEMBER, 1895 





The present Report, which forms the second part of the third y"IUlUe 
of" Pahl3ozoic Fossils J) noi\' in course of public(l,tion by this ~nl'vey, 
consists of two papers, viz.: (2) a revision of the fauna of the Uuelph 
formation of Ontario, with descriptions of a few species, and Cl) a 
systematic list, with references, or the fossils of the Hudson I'ci"er or 
Cincinnati fOl'lllation at Stony l\iol1ntain, J.\Ia.nitoba. 

The drawings for the seven plates illustmtiye of the first "f these 

papers, were made from nature by :lIt-. L. :II. Lambe, F.G.S., the artist 
to the Sun'ey, and,'eproduced on stone by :Ill'. (), E. Prud'homme. 

GEOLOUICAL ~UnVEY DEPARrnIE~'l', 

OTT"WA, .July 8th, 1895. 





GEOLOGIOAL SURVEY OF OANADA 

P AL~OZOIO FOSSILS. 

VOL. III. 

2. Reviftion of the !Cf/nna qf the Cht.,elph /onnation oj Ontw'io, If_'ith 
descriptions of a fell" 'lIelC species. 

By .J. F. \VIIITEAVES. 

Since the first part of this volume was written, quite a number of 
fossils from this formation have been acquired by the Survey, most of 
which were collected by :lIr .. J oseph Townsend, of Toronto. Some of 
these fossils are much better specimens than had hitherto been obtained, 
of species that were already insufficiently characterized, others are nE'''- to 
this formation in Ontario, anu a few appear to have been previouflly 

undescrihed. Of late years particular attention has been given to tliE' 
collecting of natural moulds of the exterior of shells of gasteropoda, etc., 
from this formation, as it has been founel that gutta perclu, impressions 
of such moulds often give much luore information about the exact shape 
and surface lllarkings of the shell than can be derived from mere casts of 
the interior. Quite a number of these natural moulds have recently been 
obtained from a small exposure on the south bank of the Chand Hi\(~r 

at Belwood, formerly called Douglas or C;arafmxa, in the township of 
West Garafraxa, seven miles nortll-(::'<tst of l,-'ergu:-;. Several of the figures 
on the plates which accompany this paper are drawn frmll impressions of 
such moulds. These impressions were skilfully >1ncl IllOSt ouccessfuJly 
made by ;\1 r. L. liT. L>1mbe, to whom the writer is indebted for valuable 
assistance in ascertaining the characters of some of the lllOl'e cl'itica.l 
species which are neither enumerated or described in this Report. 

The publication of many special monographs and papers, >1nd notabl y 
that of Lindstrom's beautifully illustrated memoir "on the Silurian gas· 
tropoda and pteropoda of Gotland,"* has thrown so much new light upon 
the fossils of the Silurian (Upper Silurian) rocks, that it is now thought 
practicable to attempt a revision of the entire fauna of the GuelI'll 
formation as developed in Ontario, based not merely upon the new 
material collected, but upon all the specimens in the Museum of the 

Survey. 

~··Kongl. Svenska vetenskap::;·acaderuienf:l Hu,l1dlingar, Bandet 10, X( •. Ii. Stockhollll,l~:-;.J-

1~ 
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In the earlier days of the Sun-ey's operations, the fossils of this forma­
tion were collected-at Galt by ~'... Murray in 1847, by Professor ,J"mes 
Hall in 1,c:qS, by E. Billings, a~sisted by John (not ,James) Richardson, in 
IS07, by Dr. R. Bell in 1801, and by T. C. Weston in 1,"(>7; at Guelph 
by E. Billings in I ,S:;" ; at New Hope (now called Hespeler*) by E. Bill­
ings in 1,:'57, by T. C. 'Westun in 1867 and lSi!; at Elora by Dr. R. 
Bell in 1861, and by T. C. 'Weston in 1,:'67. Some of the fossils of the 
Guelph formation in the Jlluseum of the :';un-ey were collected by :\Ir. 
David Boyle at Elora between the ycus I,S/Ii and 1881, and a large 
number of unusually fine specimens, upon which both thi:-:; and the pre­
cerlill~ part of the present "olume are largely based, were collected by 
)Ir. Townsend in the vicinity of Durham in 1878-1;), and since then at 
Elora, Delwooll, etc. 

For the inform::t.tion of tlwse who may not be familia.r with the litera­
ture of the sul'ied., it may IJP well to state that the earliest descriptions 
nf the fossils nf this formation in Canada are contained in the second 
volume of the Palreontologyof the State of K ew York, published in 1852 
and in pages 1!)-1-1fj~t of the first volume of" Pal[t'ozoic Fossils" published 
by the Sun-ey in lS(j~ and 1,~G.). Tn the former, fifteen species were 
clesC'rilJecl and figured by Professor .Tames Hall, and, in the latter, twenty­
one adclitiol1(tl species were described by E. Billings, sixteen of which are 
figUlWl. Between 1,~G,) and the elate of publication of the first part of 
this volume (1884), clescriptions of a few more fossils from the Guelph 
formation of (Intaril) have appeared in various publications, but it will 
not be necessary to refer to the.se descriptions or publications any further 
here, as the name of each species in the following systematic list will be 
accompanied with full references to the memoirs or papers in which it has 
been described or quoted. The classification followed in this list is for 
the most part that adopted by Zittel in his Handbuch clpr Paheontologie, 
but the gastel'opoda ,U'8 arranged in accordance with the order followed 
in Lindstrom'~ monograph of the Silurian ga:-)tropoda, etc., of Gotland. 

In 1,S,SS rocks containing numerous specimens of a coral apparently 
iclenticn.l with Pycnostyllls (,'/I('1pl/f-'I/.~'is, and of a Stromatoporoid appar­
ently referable to ('lut7n'()di"/!pm ostil)lr({IIlJI, and therefore probably of 
the age of the I: uelph formation, were discovered by :\11' . .T. B. Tyrrell at 
Davis Point, on the eastern shore of Lake Manitoba. At the meeting of 
the American Association for the Aclvancement of Science at Rochester 
K. Y., in l,:'ll~, Professor Albert L. Arey exhibited quite a large series of 
fossils characteristic of the Guelph formation, which were collected in the 
immediate vieinity of that city. 
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ALCYONARIA. 

HELIOLl'1'ES INSTERSTlNCTUS, L. 

11I(/r1!'(~p(!/'a inlu,~liJ/(:tc", LinlH~ns ........ Ii!}i. :";y.;;;!, Xat'
J 

ea. 12, jJ. l:ljl'j, 

JirJio{1"(v-; 'iJl(lj"tilll'ta, Edwitrcls & Haime.l.':\.,).J. !;l"it. Foss. COi'cds, p. :2.J~J (which see 

for a list of ::-'yJl()ll~'m" of Eut'opea,n 
specitllen~), IJ1. .)/, tigs. 0, !l. a·t!. 

Billings .186:3. (~t'()l. Canada, p. 3(J;j, fig. 30l. 
EIllioh'/cs /II/!:)·,tluctns, Rominger.. IS/n. <leoL .,",lll \-, :Jlidl., Fn:-;:-,. ('(>1'.lb, p. 

S. A. ~Iiller. 
11,1'1. I, fig. I. 

..1S,~!). 1\. Am, (';-eo1. & PaL'·(Jllt., 1).192, 
fig. lSI. 

Hespeler, T. C. "\Yeston, 1867: two imperfect amI badly preserved 
specimens, which were identified with this species by E. Billings. In the 
"Geology of Canada" (186:3) H. i"te1'8tinctIl8 had previously lJeen recorrled 
as occurring in the Niagara limestone at Thorold and 0 wen Sound, Ontario, 
and in rocks of about the same geological horizon at POl't Daniel, in the 
Baie des Chaleurs. 

HALYSITES CATEXGLA.HIA, L. 

Tllbip01TI ('cthII'Idu/'ia, Linwl'llS. 
Cui, nipol'Cl Ic~uy1·illth£ca. Golc1fnss 

Ca(enipon~ e8r;/w/'oirle8, Hall .. 

I-faJy8ife ... · "O/I:IIIl/((ill", Billings. 
HcdY8ite8 (,(Ltentuaria" Ni~holsOll. 

17~;1. ~y:-,t. ]\at., ell. ]~, l'. 1:270 . 
. IS:!I). Petrd. f~erm'-tn., vol. L, l', 7,~" pI. 

:2,~" fig. 5. 
l~.),). 1;l'ie Foss. Comls, p. ~;II (which 

,<;ee fot' iI fnll h~t of s)'nonym~ of 
European :-;}It'cilnt'lI~, up to that date) 
pl. ~.--1, figs. 1, 1, a-I'. ' 

lS,-,~. Pal. l'{- York, vol. 11., p. l~i, pI. 
:~;'i, figs. 1, I, (I-I. 

J Sf)::. (~e(jl. ('anada, p. :.:HI,-" li~. ;-:11::. 
I ~'/;). Rep. l'al. Pro\,. Ont., p .. -)1, tig~. 

:2--1-. ((.1,. 

J-fcdysite8 ('atenn/ata, RQlninger. ]."I;I-j. '-~eol. Sur,\,. l'Ilich., Foss. C'omls, 
p. 1/, pI. :!!), figs. I,:.? and .. I.. 

Hctiy:;ites caten'ltlu)us, ,'ar. /a/JY";lIih;('/I"';, \Yhitticld. (;(:01. 'iSi,';CIIllS., \(jl. n"., 1:-;:-;~, 

vp. :2,/1·7:2, pI. 13, fig. "; 
S. A. ~lillel' ISS!). N. Am. (~t'ol. & PahJollt., p. ]91, 

fig. ]."10. 

Guelph, E. Billings, IS.'l1 ; Elora, Dr. R. Bell, ISlll ; Hespelet", T. C. 

,ye.o...;t.ull, 1867 j and Durham, .J. Townsend, 187:)-18:32. In the Gpolo,s'J" 

of Canada, H. ccttenozdatus i:-; said til have been found 'in the Black H.iYer 
limestone of the Ouatchouan Ri.-et", Lake ;)t .• J ohn, P.Q. ; in the Hudbon 
River formation at the w~st end of the island of Anticosti: in all the 
divisions of the" Anticosti Group» of that island j and, in the Xiagara 
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limestone, near Thorold, Owen Sound, the Manitoulin Islands, Rockwood 
and Isthmus Bay (Lake Huron); at Lake Temiscamang, Dudswell and 
Port Daniel. The specimens in the :Vluseum of the Survey from most of 
these localities belong to the large tubed or typical form of the species 
which Prof. ~Whitfield suggests (op. cit.) should be called H. catenn/cttns 
val'. labY"inthicns, but some of those collected at Lake St. John by :111'. 
James Richardson in 1857 or by :'dr. Walter McOuat in 1871, and at 
Port Daniel by :-iit· \\'. Logan in 1843, represent the small tubed form or 
dimorphic variety which Edwards and Haime described and figured as the 
I [{{lysit!'.'] ('!:ichal'oides of Lamarck. 

Since 1863, characteristic examples of the typical form of H. calellll/ar;a 

have been collected by Dr. R. Bell (in 1879) at the second and third 
limestone rapids of the Nelson River, Keewatin, ancl it has been found to 
be abundant in the Trenton limestone of the Red Hiver valley, in Mani­
toba (at EastSelkirk and Lower Fort Garry), of the western shore of Lake 
'Yillllipe,g: and of many of the islands in that lake. Specimens of the 
typical form of the" chain coral" and of the variety with extremely small 
corallites (H. r({'/en/ll({tll~ val'. li1i('r()J!Orn~, vVhitfield) were collected by 
Prof. A. P. Coleman in 1864, in the Silurian (Upper Silurian) rocks of 
the north-east shore of the Columbia River, neal' D'mald. :VIr. McCon­
nell obtained the typical form in 1886 at several localities "along the 
central and more elevated parts of the Beaverfoot Range of the Rocky 
l\Iountains and its con tin nations, " in rocks which are well exposed between 
Pallisel' and U"lden, on the line of the Canacli,tn Pacific Railway. 1\11'. 
Tyt'rell collected it in 1889 ill rocks fl.pparently of the age of the Niagara 
limestone,on the Saskatchewan HiveI' at and below Cedar Lake. It has been 
found near the N eigette River, six or seven 111iles east of Rimouski village, 
in the province of Quebec, by Mr. 'Vest on in 1880, and at Lake Meta­
peclia by Prof. L. II'. Bailey in 1888. 

C}(lJillij,ul'n ugglome-m.ta, Hall. lS . ./-:). (;1.'01. Rep. 4th Distr. X. York: tables 
of fossils, :K o. 2:2, fig. '2. 

Hall. .1~;1:2. Pat. S. York, \701. 11., p. 129. pI. 35, 
figs.~, a-g. 

H(d.'l-i1r" (I:f!llo/)/lI·(~t(f, Nicholson .. 1:'::\'7.), Rep. Pal. Provo Out., p. 51, figs. 24" r;.rl, 

alHl p. 66. 

Uuelph, Prof. H. ,-i. ~icholson (op. cit., p. 66). 

HALYSITES AGGLOMERA'l'US, var. COMPACTUS. 

Huly.,ir,.~ ('ompartl/,';;, Rominger .... lSiti. Geol. Snry. Mich., Foss. Corals, p. 78 
pI. ~n, fig. :3. 

"\Yhiteayes .. 1 .... S.J-. This Yolume, pt. ], p. :2. 



Galt, Rev. A. Bell, 1846-50; Elora, Dr. R. Bell, 1861 ; and Hespeler, 
T. C. Weston, 1867. In the specimens from these localities the corallites 
are circular in outline and closely approximated, but they are irregularly 
disposed and do not form continuous lines 01' loops. The distances between 
adjacent corallites are usually not much greater than their own diameter, 
which averages about two millimetres. 

ZOANTHARIA. 

TETRACOHALLA. 

PYCNOSTYLUS GUELPIIENSIS, vVhiteaves. 

PY"lW8tylu,8 (/nl:/l)hr:n"i.", 'Vhiteaye<;. l~S-+. Thi~ \'olume, p. :3, pI. 1, figs. I, In 
awl 11). 

Abundant at Guelph, Hespeler, Elora and Durham; the names of the 
collectors of the specimens and the dates at which the specimens were 
collected having been already given on the third page of the first part of 
this volume. The genus Pycnostylus, of which O,.(!tu}i(f"dinlll, Schluter, 
1889, is probably a synonym, differs from "LlljJ1e"."" ollly in the circum­
stance that it grows in colonies of compound and apparently fasciculated 
corallites. 

PYC:SOSTYLUS ELE(;.\XS, 'VhiteavE's. 

JlynI08ty11"'" elr;!Jan.'lJ \Vhiteaves .. 1:::-:84-. This volume, pt, I, V -1-, pI. 1, figs. ::? .,1"lul ::'(1. 

Hespeler, T. C. vVeston, 1867; Durham,.J. Townsend, 1,'7.'.';,); ap­
parently nluch rarer than the preceding species. 

ZAPI-IRENTIS. Species undetenninable. 

Ijpecimens of a species of Zupitn!lIlis, which are too imperfect tu be satis­
factorily identified, but which are apparently allied to and pos.~ibly identi­
cal with the Z. Rr/!·iIU'1l8t'S of \Vhittielc1,* from the :Niagcl.,ra limestone of 
vVisconsin, were collected at Guelph by Dr. H. Bell in 1861, at Hespeler 
hy Mr. T. C. Weston in IS71, at Elum by Mr. David Boyle in 1880, and 
at Durham by }[l' . .Joseph Townselld hetween the years 18i'~) a,nd l.).~~. 

:\Iost of these specimens from Ontario are mere casts of the interim' of 
the calyx of the coral, in a bad state of preservation. 

CYSTOSTYLUS INFUNDIBULUS, \Vhittield. 

8yr·inaopOTCf.J illfundilndc~, vVhit.ficld .. lS77. Ann. Rep. Geol. .'inr\'. 'Viseon . .,., p. 
i!l. 

CY8to8tylw5 iufunrlibulu8, \Yhitfield ... 1SS~. Geol. ,\Yiscons., yol. IY., p. :!iJ, pI. 
14, fig. 7. 

'Vhi~eI:We8, ,.187-1:. This volume, pt. 1, p. 2. 
----

"'-Geology of \Viscnllsin, vol. IV. (1882), p. ~7'j, VI. 14, fig..:" 1 and ~. 
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As already ~tated, on the second page of the first part of this yolqme, 
this species has been collected in the Guelph formation at New Hope 

(= Hespeler), Elora and Durham. 

HE X A CORAL LA. 

FA VQSITES (-l-OTHLA~DICA, Lamarck. 

},'nl'OSIII -; aothlan(11'cc~, L~m(l,rck.. . .... 1816. Rist. (les An. sans "\C crt. J \Tol. II. J 

Ca1ctJllOjWi'(t (/oth/wuli('a, Gohlfuss ... 

CU(U/ilfllilJI'1/ /1.1 l'u.'II. (+Ol,UllSS . 

1-'ul'o'II", l,'olh!lIlld;,'u, Ellw. & Hainle 

p.2U6 . 
. 1 ~:!~). Petro C;'erm., pl. 26, figs. 3((, :31;, 3r, 

;)( (C<l:t. exclusis) . 
. 1 S:20. Ihitl., pI. 26, figs. 2({, :.!I', 

I s,-, I. Polyp. Foss. Terr. })aliJ.:'oz., p. 2:i2, 
ana (ltl3J) Brit. Foss. Cor., p. 236, pI. 60, 
figs. 1 al)(ll(~. 

F(((o.,ir" (,'oll~(us.,i) Ed",. &, Haime ..... IS;)I. Polyp. Foss. Terr. Pal:lo'oz., p. 2:i.), 
pl. :20, fig. :-1, and (1833) Brit. Foss. Cor.) 
p. :211, pI. +1) figs. :1, 3t . 

.. ]s,-)l. PaL 1:\. York, ,rol. II., p. 1:2.), pI. 
:~..j...:1, his., fig. J. 

Pw'o,;II_".Jil/"(!~rl, (?) Hall. IS:1I. I1,ill., p. 1:26, pI. 2J~l bis., fig. 5. 
F'(lco,il, ~ (,'olhhlllfli,·u, Billings. .l.~,-)~', Clll:tll .. JouI'n., n.s., \'oL IV., p. 99, 

.. lSIi:--;, Geol. Canada, p. :303, fig. :~O:2. 

Nich()lson ....... lR74. Ret'· PaJ. Provo Ont" p. -4.3 . 

POI·("il" (,'nth1rwll/,.n, Xieholsoll. 

. 1 S-;-,-1. " 31. 

.1oS'/.'). Pab_'ont.. Ohio, yol. 11., p. ~:2n . 
. L~IL\. C';'C'(,L. Surv. Mich., Foss. Cor., p. :20, 

pI. 4, figs. 1·4 (Lml pI. .), fig. 2 . 
. . 1Hif). Tab. ('Ol, P,tb·oz. Per., p. Jli, pI. 1, 

figs. 1, :-: and ,5. 

In the .. (;e(jlu,~;y of Ca.nada ') this species is stated to occur in the 
Guelph formation at t:"lt., Hespele.r, Elora and Fergus, and Prof. H. A. 
Nichol:-;. J1l cites it as fI'om Hespeler, in his second Heport on the Pah~onto­
logy of the Proyince of Ontario. There are, however, no examples of the 
typical form of F. (]othlctndiw, with large corallites, from the Guelph 
forlllation, in the l\fuseum of the Survey, and the only specimen that 
the present writer has seen from that formation in Ontario which can be 
at all satisfactorily identified with F. Oothictnciica, is a small colony col­
lected at Galt by Dr. n. Bell in IS61, in which the largest corallites do 
not exceed two millimetres in t,heir maximum diameter. 

FAYOSITES FORBESII, Edwards &; Haime. 

FWl'o"il, , For/lesii, Eelw. & Haimc, .1831. Polyp. Foss. Terr. Pal., p. :238 . 
. 1 S.),). Brit. Foss. Cor., p. :2.58, pI. 60, figs. :2, 

:2, n-[l. 

N"icholson ' ... , .1:),0, Tab. Cor. Pal:::eoz. Per., p. 56, pI. I, fig. 
7, and pl. :2, figs. 1, let and lb. 
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This species is mentioneel by Professor H. Alleyne Nicholson, in his 
seconel Report on the Paheontology of Ontario, as hewing been founel at 
Hespeler, but it is not inclueled in any of the lists of fossils from the 
Guelph formation in the" Geology of Canada," and the writer has failed 
to recognize it in any of the later collections received by the Survey. 

FAVOSITES HISINGERI, Edwards & Haime. 

FOI'(",itr:.,'-. Hi.sin[!ui, E(hv. & Haime .JS:)!. Polyp. FoCi::;. 1'1.'1'1'. PaJ., p. :24-0, pI. 1';", 
figs. :2, ;2, cd}. 

Asf,'()('F;,'ioll/ COllIS/lilli, Hall..... 1,'-;.)'2. Pal. X. York, yo1. 11., p. l~O, pI. :~-!, 

fig.", J, a-j. 
Faro.sifes ]Iising(:r'i, EthL & Haime. ] S,~).-). Brit. Foss. Cor., p. 2.j9, pI. 61, fig . .,;. I, 

let and ]/" 
P'UI'r"il","" I'elll!slu, Nicholson ... 
Fru'n,itH' I·(~IIW·.{II'" Rominger .. 

lSI.). Rep. PaJ. l'l"O\". Ontario, p. G5. 
I:-;~Ij. Ceo] Sn)"\'. "'\[icli., Fosc;. em., I'. :.!:.!, pI. 

5, fig. :3. 

Galt, Dr. R Bell, IS61 ; Hespele]', T. C. Weston, 1867; Elora, Dr. R 
Bell, ISGI. T. C. 'Weston, 1867, and D. Boyle, 1880: DUl'IHim,.J Towns­
end, 1878-82. lVlost of tlie spe(:imens from these localities are SII higltly 
dolomitized that the more minute internal stl'UetUl'es of the eOl'alJitE:':") are 
obliterated, but the spiniform septa >1re well preserved in a specimen horn 
Lot 16, Concession 1 of Bentick, and the mura,1 pores in specimens from 
Durhanl. 

In the Geulogy uf Canada (1863) F. lJ,s'/lgcl'i is recorded as OCCUlTing 

in the Niagara limestone at Thorold and Drummond] slawl, alsu in rocks 
of about the same age at Port naniel, in the B"ie des Clmleurs. It has 
recently been recognized by L\Ir. L. ~J. L<1.1I11:.II_' in collections made by ~\r 1' . 

. J ames Richardson, in 1856, at the .J umpers and Cormorant Point, ...:.\uti­
costi, anel by 1\11'. T. C. Weston, in 186.). at vV"ll's Cove .. 'uti"",ti. 

FAVOSITES POLYlHOHPI1A (Goldfuss) Billings. 

Fw·o.~itl;"i polymol'pha ((i-olclfllSS) Billings. I :-in:.; 
Xicllol.,>otl !~i;:;. 

(~eol. ('<Lll,ula" Pl'. :3-l0 (~lltl :;"~:2. 

Rep. Pal. Pro". ()nt., p. ii.). 

Hespeler, Elora and Fergus, E. Dining's; Hespeler and Elora, Profes­

sor H. ~.\... Nicholson. 
The corallites of the few specimens of a Favosite with a branching 

cOl'allull1 that the writer has seen from the Guelph formatioh at t.hese and 
other localities in Ontario, al'e polygonal, unequal in size and thin walled. 
These specimens clearly do not belong to the genus Fudly}llIrri and their 
specific relations aft; obscure. They are here provisionally referred tt) F. 
polymorl:lict in accordance with the identifications of Billings and Xic}j(jl­

son. 



HYDltlJ:\LEDUSJE. 

HYDROIDA. 

CLATHRODICTYON OSTIOLATU:1I, Nicholson . 

8tl'Omatoporn Q.,'liolala, :Kicholson. ... . It.;';:,. Ann. Xrtt. Rist., ser. 4, 
vol. XII., p. 90, pI. .J., figs. 
1 and lao 

......... 1874. Rep. Pal. Provo Ont., 
IlL 1, figs. 1 and lao 

..... 1 :-\,.), Rep. P,d. Provo Ont., 
p.6:3. 

1 Sit;. .J aurn. Linn. Soc., vol. 
XIV., pI. :?, figs. 1 and ~. 

Clath,'orlictyon (Stro})w(o(lora) ostiolatwn, Nicholson .. 1886. )'lon. Brit. Stl'omatop., 
lIt. 1, p. 14:. 

(?flt}u'()t/i"',IIOII Qsliolalll1n, Xiclirll..,(,n .1S:-)'j. Ann, 1\,tt. Rist., ser. 
,S., \'nl. XIX., p. 11, pl. :3, 
figs. ]·3. 

The specimen upon which this species was based was collected by Mr. 
John ,Vilkie at Guelph, not late!' than the year 1.';i3, but a few specimens 
which have been identified with C. nstiolaiulli by Professor Nicholson and 
which are now in the Museum of the Suney, were collected by Mr. David 
Boyle at Elora in 1~~O, and by::\[r .. Joseph Town,end at Durham in 1884. 

CLATflRODICTYO~ FASTIGIATU:ll, Nicholson. 

C/oflu'otlil,tyoll /rt'llirlia( nm, XidlOlson .. 1 s,sH. :11011. Brit.. Stromatop., pt. II, p. 4:3, 
fig. :1. 

],"1,':<1. Ann. Xat. Hi~t., seT •. \ yol. XIX., p. 
,~, pI. :2, figs. :3 and 4. 

1 SSS. Mon. Brit. Stromatop., pt. 2, p. 152,. 
pI. 19, figs. ]'0. 

Glenelg To\vnship, six miles from Durham, .J. Townsend, 1884: five 
specimens, which have been examined and named by Professor Nicholson. 

LA DEeHIA. Species undeterminable. 

DUl'haw, .J. Townsend, 1884: a few specimens of the cffillosteull10f an 
apparently undescrilJed species of this genus, which are too imperfect and 
too badly preserred to admit of a sufficiently accurate description of their 
distincti ve characters. 

STRO~IATOPOK\ G-_-\LTE~SI8, Dawson. (Sp.) 

C(l:'lIo~f1'oma Ort/llen'll', D::nyson ...... lS7.-). Life's Dawn on the Ea,rth, p. 160 . 

. 1 '.;79. (~l\{ll't. .J onrn. Geol. ~UC') Lond., yoL 
XXXY., p. 52. 

8ll·ol//((!o/Jf)!'(( O(dltnsi.~, i\icholson. l""~J I. :J.lon. Brit. :-Stromatop.: p. 1,3. 
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Hespeler, T. C. Weston, 1867: one specimen. Prof. Nicholson, who 
has examined a portion of this specimen, says (op. cit.) that its minute 
structure" is practically destroyed by dolomitization, but all its genentl 
characters would lead to the belief that it is very closely relflted to 
Stro"wtopora typica, Rosen, and is probably identical with it." He further 
states that Cmnost1·O)n.(~ constell(~tu1l"/' of Spencer, * from the Niagara lillle­
stone near Hamilton, does not appear to be any way distinguishable as 
regards its general characters from O. (/nl t pllse, Dawson," a,nd that be is 
'~strongly disposed to think that it is really identical with ,(,,'. tYjiir'(1) 
Rosen. If the above view should prove to be correct, then CfI'IIO:-:{/'Ii/JIU. 

Galtense, Dawson, and C. constel1(ttiul1, Spencer, must be considered as 
synonyms of S. typicct, Rosell." 

STRO.i\lATOPORA AXTIQUA, Nicholson and Thlurie. 

Pnchy.';fi·O'iftC~ C6}ltiquCl, Nicholson & ~Illl'i<.:. 1)";7,'..;. ,JOUl'll. Liull. ~""., \'01. XIV., p. 
:2:24-, pI. 4, figs. :2 .• -1. 

Stromntoporn antiqnn, Niuholson .. lSS(i. ::\J'Jn. Brit. :-:;troll1(~top, Ilt,. 1, p. 
]7, pI. .), figs .. '-,·11. 

Durham, J. Townsenu, 1884: one specimen, which ii:l now in tlw 
::\Iuseum of the Survey. 

STRO}lATOPORELLA. ~peci(::'i:l undeterminable. 

DU1'ham, J. Townsend, 1884 : two specimen 1:), which are too imperfect 
to admit of theil" specific relations being s>1tisbctorily >1scert>1ined. 

BnACHIOPODA. 

THI:'IIERBLLA (;UANDIS, Billings. 

Tn'lIl, /',)1a !/I·u/ldi ... , Billings .. 

Dall. ... 

] S6:2. I :('(d .. ':imT. Canada, 1"t1. Fuc,"" \'01. 1., 
p.16G,tigs.1Gl,ckb. 

lS/o. ..AliI. .Journ. Cmll:h., \'01. II., pt. :2, p. 
11:)0 an,l (1:-:171) vol. VIL, p. S:2. 

Davidson & King. IS74. (Jltart. ,Jonrn. Heol. .~OG. LOI1ll., \'01. 

XXX., p. l.j...j., pI. U, figs. ~ awl :~. 

Nir:hol.':Ion. ]S':1. Hep. Pal. Peo"\'. ()nt., 1'. VI, awl p. (;,"1, 

Hall ... 
tig. :~7 . 

.. . 1.'-:9:2. Pal. X. YOl'k,\·ol. YIII., Ut. 1, pb. cbA, 
figs. 1 amI :2, awl 4JJ, figs. :2, :~, ..j. awl.). 

Casts of the interior of shells of this species are abundant >1t (+>1)t, 

Guelph, Elora, Hespeler and Durham, but the writer has seen only one 
specimen in which any portion of the test is preserved. This is ,m 
imperfect pedicle valve collected at Durham by :\fr. J. Townsend in l.'.';l, 
which shows part of the exterior of the test and most of the characters 

*Bulletin No, 1 of the lTlli\·('l·~it)· of th(~ .~rak of )Ii~~lJuri, p. 4:-:. pI. (i., fig. 11. 
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of the interior of that valve. It is much flattened exteriorly, and its 
surface is nearly smooth, possibly as~ a result of weathering prior to 
fossilization. Its beak is erect, n,nd its" cardinal area JJ and" deltidium " 
are not flattened ol)liquely backward and receding, as those of the 
T. Lind8tr(f'illi from Gotland are. Its interior does not present any 
additional characters to those of Davidson and King's restoration of the 
pedide valve of T. gmndis on Plate 13, fig. ~c. of their paper on the 
Trimerellid," (01" cit.), but the platform vaults are apparently a little 
longer in proportion to the entire length of the ya} ve . 

. 1862. (iUI)l. .')un. CalHl,da, Pal. Foss., 
vol. I., p. ]fjl au(l p. HiS, fig. 15l. 

Dil\idson & King. 1~'7..J-. Quart . .Journ. Geol. Soc. Lond., 
yo1. XXX., p. 1.Hi, pI. ]."i, figs. ±-i', and 

Hall. 

pI. 16, fig8. 1 and ~. 
L,,>-;,), Rep. Pal. 1'ro\'. Ont., p. 68, fig. 36 . 

..... ],-.;t):!. ral. X. York, yo1. VIII., pt. 1, 
pI. ± B, fig. G. 

This species has been collected at the same localities as Tr'imenlla 
!/)·(lJld;.~, and almost iuYal'iably in the same condition, viz., as casts of the 
interior of the shell. A large but very imperfect pedicle valve of a 
:-;pE'cimen of T. nnrl/l ;uat(/, with part of the test remaining, though in a 
very bad state of preservation, was, however) collected at Hespeler in 
18G7 by 1\1r. T. C. ·Weston. It has most of the be:1k broken off, as well 
as a large portion of nw-' side of the valve, and sho'ws little more than that 
the surface of the te.'-;t is nUl..rked by concentric lines of growth, at irregular 
inlen·als. 

THDIEHELLA OIlIOE"SIS. Meek. 

Plate 10, figs. 1 antl let. 

'l'n'IIIU'lllu Ohi()( 11"i." .:\1('(,k. . . }'S71. Am. JouI'll. ~c. & Arts, Ser. 3, vol. 
I., p. 31.). 

D'LII. .IN/I. Am. ,JonI'n. Conch., vol. YII., pt. 
2, p. 8:3. 

!\It"l:k. 18,;3, Rep. Geo1. ,')lUT. Ohio, 1'01. I., pt. 
~, p. 1 k;~, fig. a, and pI. lG, figs. 1, a-c. 

Va\'j<lson 8,: King .. ]S-;J. (~llal"t. ,Jonrn. I~el)l. Soc. Lond., 

'-01. XXX., p. L~l:l, pIs. IG, figs. 3-7, and 
19, figs. 1 anc12. 

Hall. I~!1:? Pal.::\. York, 1'01. VIII., pt. 1, p. 
::l5, pI. 4A, fl.g::;. :~.!). 

"Guelph limestone, Canada 1 one yah'e, E. Billings." Dall. The 
writer has either not seen 01' has failed to recognize the specimen referred 
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to by Dr. Dall, but the unusually perfect specimen represented on Plate 
10, which was collected at Durham by Mr .. J. Townsend in IS.':4. is 

probably the pedicle valve of a variety of T. 01,i"""";,,, The interior 
of this valve, however, is so completely filled \vith the matrix that its 
identity with that species is not quite certain. The exterior of the 
valve is compressed convex, its marginal outline lJroadly snboYate, 
broader than long and broadest in advance of the midlength. The beak 
is slender, elongate and acuminate, its apex being acutely pointed and 
slightly incurved. The maximum length of the valve is a little more 
than three inches, and its greatest bread th not quite two inches and a 
half. Its outer selTice i~ marked with concentric stri,l' of growth. Its 
"deltidium)) is much higher or longer than hroad, but the surb,u' 
markings of the whole of its cardinal area are obscured by the tc,uc;h 
and tenacious matrix. 

A cast of the interior of both valves of a specimen from Elom, kindly 
lent to the \vriter, for examination, by :\[1'. B. E. \\r ::dker, uf TOl'onto, 
appears to be referable to this species. 

In the second part of the first volume of the" Report of the Ueological 
Survey of Ohio/' pages 11:)4 andl,~.\ JUl'. }I('ek concludes that T.Ollior'118ls 
is Ul0re nearly related to 'P. a-cuminata t1lan to '1'. f/I'((md;:;, and statC's that 
he "should not be surprised if further comparisons should Pl'IJYC' t.he 1'. 
Oil 1:()~1l8is to be only a more robust, broader variety of T. (ICIIIII ii/af((,. 'J 

.. 1871. Am. ,Journ, ('[Illch., \'ol. YIIJ., 
pt.:?, p. ,'-::2, pI. II, ligs. 1 dlld :2, lJUt, 

to 1 l'l \. & King, not jig, :;, 
D,wiclsoll & King. l.Si-L Quart. ,Jonrn. (;(>01. ~I)('. Lond" 

yo1. XXX., p. l.j(), pI. Hi. fi;,;~. '-: ,mil U. 

" One cast of ::t neural valve showing the chal'acters of the area, pns­
terior margin, &c., distinctly, was kindly lent for examination and 
description by JYI1'. Billings. I have alRo seen two other ,"pecillli~n':o from 
the same locality." D,dl. 

" .AJI we have seen of this species is the intel'nal cast, measuring tW() 

inches three lines in length by 011e inch five lines in width, 41f a sin!.,:)4' 

pedicle-valve, found by 1\[1'. Billings in the Uuelph limestone itt ~ ow 
Hope, ,Vest Canada." Davidson and King. 

The cast of the interior of the pedicle valve refelTed t" in the fure"'oi"" 
quotations, which was collected by :JIr. Billings at Hespeler in ],':'57, amI 
which is still in the Museum of the Survey, is the only specimen of 1'. 
B£llingsii that the present writer has seen, 
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TRlilIED.ELLA DALLI, Davidson and King. 

Tn'IIII_I'I~/I(I Dalli, Da,ddson & King. IS"l4-. Quart. Jonrn. Geol. Soc Lond., "01. 
XXX., ]'. ].i+, pI. J C', figs. 1-3. 

Nicholson.... .1."'1,), Rep. Pal. Pro\', Ont., p. 68. 

Hespeler, T. C. 'Weston, 1867: several casts of the interior of the shell. 
Elora and Hespeler, Professor H. A. Nicholson. 

]HONOUERELLA PRISCA, Billings. 

llfollomen'.lht jJri.w'{/, l:illillg.,-:. .IS71. Can. Na.t., \'01. yr., sel'. 2, p. 221. 
Vavirlson & King .. 187 -t. (!nal't. J ourn. Oeol. Soc. Lond., vol. 

Kichnlson. 
Hall. 

XXX., p. 156, pI. 17, figs. 5-8. 
lS7,). Rep. Ped. Pro,-. Ont., p. 68, fig. 38. 
IS~I:.? Pal. N. York, \'01. VIII., pt. 1, 

p. 4-1, pI. JC, figs. 0-1:3. 

The types of this species and all the specimens of it referred to by 
~le~srs. Da\~idson and I{ing in their paper on the Trimerel1idre were 
Gollected at Hespeler by ..lIt-. 'Weston in the spring uf 1871. Professor 
Nicholson (01'. cit.) records it as occurring also at Elora. All the speci­
lllens of JI. po'sica and J/. O1'l)i,,//!ct)'/"" that have yet been obtained are 
111e1'e casts, in dolomite, of the interior of the shell. 

I\lIo~oMERELLA ORBICULARIS, Billings. 

JlolIO))1udlu orbh'ulari8J Billing8. 1871. Can. I\'"ftt., vol. VI., ser. 2: p. 221. 
])(I,\'l,-1."on & King. 1:::11 +. Quart. J ourll. Geol. Roc. Lond., 

\'01. XXX., p. }.lS, pI. ]1, fig. 10. 

Elora, T_ C. "\Veston, I ~(; 7 ; fiye casts of the interior of the shell : 
Durham, J. Townsend; a similar specimen. 

"\Io\"olHERELLA OVA'l'A, Whiteaves. 

J11ollomerr:lla Ol'Qt(~, '\,hitea\·es.l~S-l-. This yo1. pt. 1, p. 3, pis. 2, figs. 1, and 8, 
figs. 1, 1, a-(', 

H,,]!. ..... 18H2. Pal. K. York, yol. VIII., pt. 1, pI. JD, figs. 
13-1.>. 

Durha,m, J. Townsend, 1:-:-:75-.~:J : one perfect specimen, with the valves 
slightly displaced, and four separate pedicle valves. 

:'}IONO:'oIERELLA OVATA, val'. LATA. 

J[ollc)/I/ud(u (ll'ci/a, yar. lata, Yi,'hitea,\'es.lss+. This Yol., pt. 1, p. 6, pis. 2, figs. 2 

and 2a, and s, figs. '2. and 2a. 
" Hall. ...... 18D=? Pal. K. York, vol. VIII., pt. 1, 

pIs. -IC, figs. 17-18, and 4D, figs. 11 
and 12, 
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Durham, J. Townsend, 1874-82: two pedicle valves with the test pre­
served, and a well preserved cast of the interior of the same valve. Speci­
mens which Professors ~Hall and Clarke believe to belong to this variety 
have since been found in the Niagara limestone at Hawthorne, Illinois. 

lilOXOlllERELLA DURHAlIIENSIS. (N. Sp.) 

Plate 9, fig. 1, and 1'1. IG. fig. 1. 

Shell strongly convex, especially in the umbonal region, elongate ::-mbo­
vate in marginal outline, u1uch longer tha.n broad, hroadest in advance of 
the midlength, and narrow and pointed posteriorly: beaks of both valves 
extremely large and elevated, apparently equal or nearly equal in size, 
each with a correspondingly high cardinal area or pedicle surface. 

Pedicle valve. Cardinal area obliquely flattened, slightly divergent from 
that of the brachial-valve, subdivided longitudinally into a central and 
four lateral pOl,tions, corresponding to the" c1eltidiulll)" "cleltidial ridges," 
and" areal borders," of authors, by four slightly divergent linear grooves. 
" Deltidium " fully twice as high as brmtd, flat, it.s surface marked by 
crowded and nearly transverse raised lines, which curve slightly forward 
and are crossed and made somewhat tu berculate by a few small and 
feebly developed longitudinal ridges. "' Deltidial ridges J) rather broad, 
nearly half as broad as the deltidium, slightly convex and transversely 
striated. "Areal borders" narrow. Characters of the interior of this 
val ve unknown. 

Bmchi"l t'(<lve. U mbonal region eno"mously thickened, the test of the 
beak being almost solid, though composed of numerous thin larnin,e. 
Cardinal area fiat, not subdivided longitudinally by four grooves, "s that 
of the pedicle valve is, but striated across, and bounded externally on each 
side by a low narrow ridge with rounded summit) like the" <:1real border" 
of a Trimc1·ellc,. "Cardinal facet" apparently mther n;,rrow, though its 
limits posteriorly are not clearly defined, curved a little forward in the 
centre and slightly backward on each side. Immediately in front of the 
cardinal facet, and on each .side of its forward curve, there is a shallowly 
subcrescentic excavation or depression of the hinge plate. Crowll of the 
crescent apparently narrow, its sides and ends not clearly defined. In­
terior of the valve deeply concave posteriorly, simple and devoid of 
umbonal chambers. Platform .slmrply V-shaped; platform vaults appa­
rently shallow; anterior septum short, extending from the apex of the 
platform to a short distance from the front mar~in of the valve. 

Surface of the exterior of both valves apparently smuuth. 
The only specimen known to the writer is not sufficiently peried to 

admit of exact measurements, but, when unbroken, it was probably about 
three inches and a half in length, and an inch less in its greatest breadt.h. 
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Edge ~iil1s,' near Durham, J. Townsend, 188+: a single specimen with 
a considerable portion of the test preserved, though the apices of the 
beaks of both of the valves are broken off. The specimen consists of two 
pieces, which fit together eXiLctly. ( lne of these pieces, the original of 
flo-nrc 1 on Plate 9 shows the test, thoug'h b"dlyexfoliated, of the pedicle 
v:I\Te, the well pre~erved hinge area of'-tllat YCLlyp, and an imperfect cast 
(,f the interior of the brachi"J ,·,,1w. The other piece shows both sides of 
the test of the umboml,! region "nd part of the beak of the brachial valve, 
the other portion of that y"he, as represented by figure 1 on Plate 15, 
1 JAin:; drawn from '-1.. gutta perch a imprB-:;sion of the corresponding cast of 
the interior of the shell. The (,'st in the umbonal region of the brachia! 
ya[ye is fully half an inch in thickness. 

This remarkable shell is refereed to the g:enus J.lIII}/ollil:J'i)/f(, mainly on 
the authority (If Professor oj. ~I. Clarke, who has carefully examined the 
specimen described. The :::;pecies differs from the typical forms of the genus, 
in the enormous development of the beak and pedicle surface of the 
brachial valve, and in the apparent }JJ'I-'sF~ncl' of shallow platfonn \Taults in 
that \Talve, but it could very well be congeneric with such shells as ...11. 
Eglll/l and ...11. ICiilyii. 

~[O~O:'lJERELL.L ~lwt'if~s uncertain. 

Rhyllol)oln.~ a(dt(JI~i~, 'Yhite<.LY8fl. (Pars.) .1~,'-<,4. This volume, pt. 1, pI. :-), fig. 3(t, 

lJut not ii,L;. :l 
Jlono)J!P{'(llct, ~l" ~ Hall & C'brk.. ISf):2. Pal. K. York, yo1. VIII" p. 45, 

fll. -1-0, figs. :3 aml.t. 

The specimen from Hespelel' represented on Plate 7, figure 3a, of the 
first part of this volume, as the pedicle valve of Rlr!)I1/J/)()l/1," Urdtensi8, was 
thus identified to a certain extent on the authority of the late Dr. Thomas 
Davidson, by whom it had been exan"lined and studied. Except in the 
much gTeater proportionate breadth of the hinge plate, it is remarkably 
similar, in shape, size and surface markings, to the brachial val ve of that 
spec it's, but its interi, II' is completely tilled with the matrix. ::Jlore recently, 
however, Pn,ff:'s...,nl's Hall and Clark have expressed the opinion that this 
specimen is prolJubly the hrachial Yah'e of a species of "jlonomerella, 
and in this opinion the writer is inclined to concur. They state, with 
much apparent justice, that this specimen does not agl'ee with the pedicle 
vah-e uf the shell now known as Rhinovolns (;ull('}/.~'is) as fig'ured by David­
son and I~ing, but that" it i", on the contrary, of about the same outline 
as the brachial valve JJ of that species, -with a low incurved umbo and a 
yery broad margin of contact, much like that seen in the species Mono­
mel'ellct ovata.J and J1. (;.,.~(_ i/,I'i.') The brachial valve of 31. 01)atCt, however, is 
much larger, more strongly convex, and its beak much Inore incurved than 
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that of the species now under consideration: while the hinge plate uf the 
corresponding valve of lE. Greenii is much narrower in proportion to its 
size. 

RHDroBoLUS GALTENSIS, Billings. (Sp.) 

Plate 15, fig. 2. 

Obolus Gct/tensis, Billings. . ....... 1;";0:2. (~enl. SUL,\,. Canada, Pal. Foss., 

vol. I, p. IG8, fig. 1."):2. 
T)'imr:,.,~tla l!lil/Of', Dall .. . ... 1871. Am .. Journ. Conch., Y01. YII., p. 

Rhy!wbolu8--? (Compare Obo/us r/a(l( I/,,-is, 

Billings) Hall .1.'.'\71. T,,'enty third Rep. Reg. X. Y. ,"'t. 

('!Lb. Nat. Rist., p. 247, pI. 1:3, fig. 10, 
and expL of thctt plate. 

Obolellina, (:nitellsis, Billings.. . .. lS1 1. Can. Kat. aUfI Geol., vol. VI., 
N. 8., p. ~:?:! . 

. lSi:!. II" ~ pp. :~:!1-:{:!9. 

Tn'I//I'!"::(!u / Uetitel/8i8, DavicLsoll & KilJg. ],'-\j-L Qurtrt. .Jonrn. Uenl. Soc. Loml., 

yoJ. XX\:., p. l.-d, pis. l:~, fig. 1:3, awi 
la, figs. 4: and 4, ct. 

Rhynoholu.s U(/(Iell.~;~, \Yhitea'\"e~, .... lSS4. This vol., pt. 1,1" 7, pI. el, tig. :1, 
and pel'iHtpS pl. :?, fig, 1 ct, but not lJ1. 
x, fig. ;1 (t. 

Rhinoboln8 Ocdtensi,..,', Hall &:, (,liU'k~.. ,. ])-19'2. Pctl. X. York, \~()l. YTIL, pI. .. U:, 
and el:planation of that plate. 

The original description of Obol1J.,s (/altr:n'n's, Billings, is as f(jl11Iw,,, : 
"Ovate, both valves moderately convex; sides gently, and front margin 
broadly rounded; apical extremity of ventral valve 70 0

; greatest width 
a little below the middle. The area of the ventral valve is flat, with a 
concave groove along the middle; and \vhile in one specimen it lies 
nearly in the plane of the margin, in another it slopes a ,little outwards. 
The largest specimen seen is 25 lines in length and I,\..( ill width. 
Locality cmd POI'I"ntion.-Galt. In the Guelph formation; Middle 
Silurian. Collectors,' E. Billings, R. Bell." In a paper" On the Genus 
Obolellina," published in the Canadian N atumlist and Geologist f"r 
April, 187~, }Il'. Billings adds the following particulars: "The beak of 
the ventral valve is very large, its length being one-half that of the body 
of the shell. It is slightly incurved. The area has three furrows, the 
peduncular and the two lateral grooves. The muscular impressions are 
rhomboidal rather than ovate, and confined to the central portion of the 
shell. There are no cavities uncler the area." 

While writing the paper last mentioned Mr. Billings states that" fifteen 
casts of the interior of O. Galtel1sis" were lying before him, but the 
specimens in the i\luseum of the Survey upon which the foregoing 
descriptions of that species would seem to have been most largely based, 

~ 
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are five in number. Two of these are natural casts of the interior of the 
bro.chial valve, both from 1" ew Hope, now called Hespeler: the one 
evidently that referred to as the" largest specimen seen," and the other, 
(a gutta-percha impression of which is represented on Plate 15,) the 
original of figure 152, printed inadvertently upside down, on page 168 of 
the nr.'it volume of the" Palreozoic F03sils." One is a cast of the interior 
of both vah'es of a slIlall specimen from Galt. This is the original of 
figures 4 and 4a of Plate XIX. of Davidson & King's paper on the Tri­
m-erellidm, in the thirtieth volume of the Quarterly Journal of the Geo­
logical Society of London. The remaining t\VO are CJ.sts of the interior of 
the pedicle valve, with the inner surface of the beak and area also fairly 
well preserved, both from Galt. The smaller of these two is the type of 
'l'rlllleJ'l311a minOT, Dall, and both are almost certainly the specimens upon 
which Billings, Davidson and King based their descriptions of the beak 
and area of the ventral or pedicle valve of the species now under consi­
deration. 

The genus Rllinobolus \vas based upon a gutta-pereha impression of a 
w,tural cast of the interior of a ventral or pedicle valve collected by Hall 
at 1;,,11 in I,~±,~. Billings, Davidson and King seem to have been fully 
satisfied that the type of RIII',,(,!'(,lIl8 is a ventral or pedicle valve of O. 
(;,r/leIIsi.;, Billings, although Hall and Clarke appear to have entertained 
some doubts on this point, possibly because they had not seen any 
authentic examples of the pedicle valve of that species, which was not 
figured l,y Billings. However that may be, it seems to the writer that 
the characters of the two pedicle valves from Galt, upon which Billings 
evidently hased his description of that valve of O. ((a/tellsis, are essen­
tially similar to those of the type of Rhinobolus as described and figured 
by Hall. 

R. 1((dt""s;8 was collected <1t Galt by 1\. Murray in 1847; at Galt, 
Guelph and X ew Hope (now Hespeler) by E. Billings in 1857; at Galt 
and Guelph by Dr. R. Bell in 1861; at Hespeler by T. C. ,Veston in 
1.01), and 1871; and at Durham by J. Townsend in 1880-83. Most of 
the specimens collected are natural casts of one or both valves, bnt a few 
(six) brachial valves with the test preserved were obtained at Durham by 
::Ill'. Townsend. On Plate IV. B (fig. 8) of the eighth volume of the 
Palaeontology of the State of New York, Hall figures "the interior of a 
small brachial valve" of R. Cialtensis, from Elora. The specimen from 
Durham, figured on Plate~, fig. la, of the first part of this volume, as 
the pedicle valve of R. Cialtensis, has the cardinal area completely covered 
with the matrix and the interior filled with dolomite, so that its identi­
fication with that species is by no means certain. 
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RHlNOBOLUS. 

(Species uncertain, but perhaps a val'. of R. (~(llte"s;,<,) 

Plate 9, figs. 2 and 2 a. 

Pedicle'l..'al1-le. Exterior compressed convex) ~ubovate in marginalout­
line, about one-third longer than broad, broadest a little in ad vance of 
the midlength and rathe,r abruptly pointed behind, its surface marked 
with concentric lines of growth at irregular but sOlnewhat distant in­
tervals. Interior shallowly concave, the concave portion a little longer 
than broad. Beak elevated, solid, erect: cardinal area or pedicle surface 
a little broader than high, occupying about one-fourth of the length of the 
valve, its interior margin convex and slightly produced in the centre and 
concave on each side. "Deltidiull" gently convex, moderately promin­
ent, much higher than broad and striated across: "deltidial ridges n 

broad, not so much raised as the" deltidium)) and almost flat: "areal 
borders" consisting of a pair of widely divergent narrow and acute 
angular ridges, which are separated from e[Lch of the deltidi[L1 ridges by a 
linear groove. "Umbo-lateral scars " represented by a pair of distant, 
small and indistinctly defined shallow pits. Crescent much like that of 
Trimerella, hut with its sides more nearly marginal. Platform apparently 
essentially similar to that of R. Ij,tit"1l8i8, but placed a little farther 
forward. 

Bntchial valve. IT nknown. 
Length, forty-eight millimetres; greatest breadth, thirty-two mm.; 

maximum thickneBs of test, eight mm. 
Irvine Rocks, Elora, at the "cave n near lVlodeland's foundry, .J. 

Townsend, 1885: a nearly perfect [Lnd well preserved specimen of the 
pedicle valve, with the test preserved and showing the whole of the 
characters of both the inside and outside of that valve, though the front 
margin of the platform is slightly broken. 

This shell has a much shorter cardinal area or pedicle surface than that 
of the pedicle valve of R. Galtensis, but it may possibly represent only an 
extreme variety of that species. 

ORTHlS. 

A few casts of the interior of single valves of apparently two species of 
Orthis have been collected at Durham, but they are all much too imperfect 
and too badly preserved for identification or description. 

STROPHOMENA. 

Elora, T. C. Weston, 1867: a coarse cast of the interior of the com-ex 
valve of a Bpecies of this genus, which is also much too imperfect to be 

identified. 
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SPIRIFERA PLICATELLA, L. 

AI/omia plicntellc(" Linn,t'lls. 17(1'. Systema Xatnnl', 12th ed., p. 1154. 
ptil'affl/a, Da\"iclsoll .. 186/i Brit. Siluro Brach., p. s.t (,vhich see for a. 

complete list of synonyms of British and Eur,Jpean 
specimens up to that date) pI. 9, figs. 9-12. 

Durham, J. Towmend, 1874-.'3: one small specimen with both valves 
presen'ed, two separate dorsal and two separate ventral valves. Elora, 
J. Townsend, 1892: one small specimen with both valves preserved. All 
the specimens that the writer has seen, so far, are either casts of the 

interior of the she:1 or else have the outer layer of the test exfoliated and 
hence do not show the fine radiating raised lines characteristic of the 
species. The two dorsal valves from Dnrham have the mesial fold partly 

divided by a faint longitudinal grove, and there are three low, rounded 
plications on each side of the fold. The characters of the two ventral valves 
from Durham are so similar to those of the Sjl;n:;;-T bicostatus, the 01·this­
II/cos/atIlS of Vanuxe.m, as described and figured. by Professor Hall, that 

it is just possible that these two val ves should be referred to that species 
rather than to S. lJlic(ttella. S. }Ilil'/(hdla and its val'. radiat(t had pre· 

viously been recorded (in the Geo1cgy of Canada, 1863) as occurring in th& 
Clinton formation at Flamborough 'Vest, near Dundas; in the Niagara­
limestone at Thorold, Flamborough ,Vest and Grimsby; in rocks of about 
the sallle age at Port Daniel, in the Baie des Chaleurs; and in division 4 
of the Anticosti group at South-we~·d .. Point and the Jumpers. 

SPIRIFER~\ CRISPA, Risinger. 

T, ,', I,ml n/a cnqm, Risinger (not of Lillll~t'US). 182fi. Vet. Akac1. Han(llinga.l', pl. 
7, fig .•. 

8/lil'lj;'" cri.~PIl·~, Hall. I~.):? Pal. X. YOl'k, Y01. 11., p. 
~n:2, }II. ,-).-1, figs. :3, a-k. 

Sj,i"lj: ,'(I ('I'i,po, 1 );tyidl-.on .1866. Brit. Siluro Brach., p. 9j 
(whieh see for a full list of 
synoDytTlS, -with references, of 
British (Ll1(l European specimens) 
3. n-k. pI. 10, figs. 1:3·10. 

Durham, J. Townsend, 1,~,"':J: a single ventral valve. 

A_ccording to Professor Han (op. cit., p. :?G:J)! S. crispa. occurs in the 
Xiagara shales at Lockport, Lewiston and other localities in the state of 
.2\ew York, but Dr. Davidson says that he does "not feel certain" 
, ....... " whether the .. l\.merican fossil really belongs to Risinger's species." 
In the" Geology of Canada)) (1863) S. crispa is recorded as having been 

found in the Nia~ara limestone at Thorold, Ontario, and (under the name 
", ....... crispata," an obvious inadvertence or typographical error) in rocks of 
the salllt" age, at Port Daniel. 
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WHITFIELDELLA HYALE, Billings. (Sp.) 

Charionella (1) Hycde, Billings .. 1866. Geol. Slll'\'. Can., Pal. Foss., \-01. I., p. 166, 
figs. 1.")U, a and 0. 

Oharionella Hyale, Nicholson ... IS75. Rep. Pal.t'ont. Provo Ont., p. G"i. 
lVhitjieldelia Hyaie, H"ll.. ..1893. Pal. X. York, vol. VIII., pt. 2, Pl" 60 

and 79, 

Galt, John (not .James) Richardson, 1.%7, and R. Bell, 1861 ; Hespeler 
and Elora, T. C. ,Veston, 1867; Elora, l{ichol80n and HeJ!. Apparently 
abundant at each of these localities. 

ATRYPA RETICULARIS, L. 

Anomia reti("lilari8, Linmeus .... 
Atrypa 1'flil'ulal'is (L.) Hall.. 

17Wi. :-)y~t. Kat., eel. xii., p. 11.-):2. 
lX.-)~. Pal. K. York, vol. II., p. I~ (which see 

for a list of synonyms, with references, of this 
ul,it.,Iuitout'l species) pI. ~:3, figs. ~,a-r::. 

" Dcwidson .. lR!i6. Brit. Siluro Foss., pp. 1~~1-;30 (which ~ee 
for a still fnller list of synonyms of British 
and Europea.n specilllens of this shell) pl. 14, 
figs. 1 to :22. 

Hespeler, T. C. ,Yes ton, 1867: two specimens. 
apparently rare in the Guelph formation. 

ATRYPA RETICULARIS, val'. ASPERA. 

This species is 

Tereb'ralttlites a;;;per, Schlotheim. ..181:1. Leonard's Ta.schenlmch, p. 74, pI. 
I, fig. j. 

Att'ypa a8pe1'a, Da.lman.. lS'.ti. \~(:L AkacL HanelL, pi. 4, tig. ;~. 

Atrypct 1'I>til'ulaJ'i..:;, ,'ar. aspera, Davicbon .181)4. l:h'it. De\'. Bradt., p. 0/ (which 
~ee for i~ lil'it of synonyms of this 
shell), pI. ](J, figs .. j~~. 

Hespeler, T. C. Weston, 1867: one small but "ery characteristic 
ventral valve, which is marked by eight nodulose radiating ribs or 

plica tions. 

RHYNCHONELLA PISA, Hall & ~Whitfield. 

Rhynchonellapisa, Hall & \Yhitfield. IS7.-). Rep. (~eol. ~m'Y. Ohio, yoL II., pt,:2, 
p. 133, pI. 7, figs. 1.'-\·:2:2. 

Hespeler and Elora, T. C. vYeston, 1867: a single cast of the interior 
of the shell from each of these localities. These specimens agree Yery 
well with the description and figures of R. pisa, but they are too imper­
fect to be identified with much certainty. 

PENTAMERUS OBLO:-1GUS, J. de C. Sowerby. 

Pel1tarneru-s 1(1"ri..:;, James SO\vel'by.. ,.181:3. ~lin. Can., Y01. 1., p. 7G, pL :::..;. 
Pentameru.-; oblon(jus, J. de C. Rowerhy ... ,]8:39, Rilur. SysL, 1)1. 19, fig. 10. 
Pentame--ru,-; lceI.'i8,Sowerby..... .1838. lb., pI. 19, fig. 9. 



Pentamern.<; ob/on[Ju8, Hall. 

Billings. 
Davidson ... 

Nicholson. 
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I S4~. (ieol. Rep. 4th Distr., N. York, 
p. 7, figs. 1-5 . 

.. . 1852. Pal. K. Y., vol. II., p. 79, pI. 
:;'\ figs. 1, [(.-111, and pI. 26, figs. 1, a-d . 

. 1863. (;t'oL Canada, p. 316, fig. 326. 
1867. Brit. ~ilur. Brach., p. 151 (which 

see for a list of synonyms of British 
and European specimens of this species) 
pI. 18, figs. 1-12 and pI. 19, figs. 1 and 2. 

1:-I';'Fl. Rep. Pal. Provo Ont., p. 61, figs. 

81, a-h. 
Ha11 &., \Vhitfielll. ... 1875. Rep. Geol. Sun'. Ohio, vol. II., 

Whitfield ..... 
pt. 2, p. 1:37. pI. 7, fig. 9. 

1SS:2. In (';'eol. 'Yiscons., vol. IV., p. 
288, pI. 17, figs. 4-9. 

Durham, J. Townsend, 1.'iS-8~: four casts of the interior of the shelL 
This well-known species, which is stated by Hall to be abundant in 

the Clinton group of the state of New York, appears to be com para­
ti,'ely mre in the Clinton and Guelph formations in Canada, but to be 
one of the commonest fossils of the Niagara formation throughout 
Ontario, and of the two upper divisions of the Anticosti gl'OUp of the 
island of that name, It has long been known to be abundant in the 
outlier of Niagara limestone at Lake Temiscaming, and, more recently, 
it has heen recorded hy Dr. H. }I. Ami, * as occurring at the Forks of 
the Seaufnenac Hiver, in the province of Quebec~ where it was collected 
by Dr, R. IV. Ells in 1883, 

PENTAMERUS OBLO~GUS, var. BISINUATOS. 

PoUamUH8 bi.,·iIlWt{U8, :"IeChesney ISHI. New PaL Foss., Extr. Xn. 2. 
p. S.-) . 

. .. . .. . . 1865. Illnstr. N. Sp. Foss., pI. 9, figs. 
1, a·h. 

'Yhitfielel 1:-:';:-;:;. (:eoL \Yiscons., Y01. IV., p. 290, 
pI. 1-;, fig. 8. 

PelltarrnrllS Ohl0l1[!1l8, yar.I!/·"iIlH((.tll.~, Hall. 1893. Pal. X. Y., vol. VIIL, pt. 2, 
fa-se. 2, pp. 2:).'\ "mel 239. 

Durham, J. Townsend, 1882: a cast of the interior of the dorsal or 
brachial \'ah-e, showing the single septum said to be characteristic of that 
valve of P, /,;s;J/l/ntllR, But, according to Hall (op. cit.), the septa of the 
brachial valve of P, oblongJ/s "are usually very short and rest upon the 
inner surface of the shell. It sometimes happens that these septa unite 
before reaching the inner surface, and the spondylium thus formed is 
supported by a vcry low axial septum, This is the case in the original 
specimen of P. 0isin l ((illlS, J\fcChesney, and in the Wisconsin shell re­
ferred tu that variety by Whitfield." 

*In G-eulogical Survey of Canada, Report of Progress for 1882·83·84, p. 26 E. 
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PEN1'AMERUS OCCIDENTALIS, HalL 

Plate 9, figs. 3 and 3 n. 

Pentamel1t8 occide11talis, Hall. .I~,)". Pel. N. York, vol. II., p. :341, pI. 79, 
figs, 1, a-s, and ~. 

Billings ... lB63. Geol. Canada, p. 337, figs. 341, a, band c. 
Nicholson. 1875. Rep. p.t-l. Provo Ont., p. Wi, fig. :l5. 

Galt, A. Murray, 1847, E. Billings, 1857, and T. C. Weston, 1867; 
Hespeler, T. C. 'Weston, 1867; Elora, Dr. R. Bell, 1861, and T. C. 
Weston, 1867 ; Durham, J. Townsend, 1878·82. Guelph, Professor H. 
A. Nicholson; who very justly states that it is" one of the most character­
istic brachiopods of the Guelph formation." The unusually perfect 
specimen represented on Plate 9, was collected at Durham by ;U r. 

Townsend. A specimen from Galt, kindly forwarded to the writer by 
:;Ill'. B. E. Walker, of Toronto, shows that the surface of this species, when 
well preserved, is marked by low, rounded longitudinal ribs, which are 
very unequal in breadth, and crossed by numerous, close-set, minute lines 
of growth, and by rather distant faint transverse constrictions, indicatiY6 
of periodic arrests of growth. 

PENTAl\IERUS (BARRA~DELLA) \,E~TnICO~U:-;, Hall. 

Pen{coner1l8 ( Pefltarnendla) l'entricol)u8, Hall. 

... ]~(jO. neo . Sun-, \Yis­
cons., g2p. Progr., p. 

2,alld (1~621 Geol. Rep. 
\Yiscons. vol. I., p. 
430. 

l.,-\I;~. ~I. wentieth Rep 
Reg. X. Y. I't. (',il. 
Kat. Hist., p. :1/4, pI. 
13, figs. lR·~l. 

Pel1(ament.s cen(rico8HsJ Nicholson. . . .......... .. ] ) .... ;.-,. Rep. Pal. Pro\'. 
()nt., p. (fi. 

Penlmner1t8 (Pentauuyella) I'I}/{ri("osn.~, Hall & \Yhitfield. l:-l7.-). Rep. UeoL .':1 Llrv. 

Penta.meTlt8 ventricosus, \Vhitfield .. 

Pentnmerw; ( Bar1'andella) ventriCOS1l8, Hall .. 

Ohio, "01. II., pt. 2, 
p. ];.;s, pI. I, figs. 7 
and 8 . 

. . . . 1882. ti-e()l. \V iscons., 
yo1. IV., p. '2!l1, pI. 
J7, figs. u·n. 

lSf!3. Pal. N. York, 
vol. \rlll., pt. '2, faBc. 

2, pp. ~+:2 and 2 .. U. 

Hespe1er and Elora, Professor H. A. Nicholson. The writer has never 
seen a specimen of this species from the Guelph formation of Ontario, nor 
indeed from rocks of any age in Canada. 
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PELECYPODA. 

PTERIXEA. 

Two cast.s of the interior of single yalves of a species of Pte't'inea were 
collected at Elora by ;'IIr. Townsend in 1882 and 1892. One of these is the 
cast of a small right valve, not quite seven millimetres in length and with 
the posterior wing hroken off, the other a nearly perfect cast of a left valve. 
I t is scarcely practicable to identify such specimens specifically, but in 
many respects they agree fairly well with Hall's description and figures 
of P. brisCt, \vhich is regarded as a synonym of P. stri(fCosta, l\IcChesney. 

AMPHIC,ELIA NEGLECTA, McChesney. (81") 

Aml)onychia, III ~/111·t(f) McChesney ....... 18tH. Deser. New. Pal. Foss., Extr. No. 
~, p. s~. 

Ptuinea (Amh.) III'!llecia, :"JeChe."lley .. 1 So;,), Expl. of pI. 9, fig. 2, Illust. New. 
Pal. Foss. 

Amphi('(f'lia IIprl!I'I'I(~, 11cChesney. .186:--\. Trans. Ac. Suo Chicago, vol. I., p. 
41, pI. 9, fig. ~. 

"J.Ieek & '""orthen.. Ll.ios. (;eo1. Ill., \'01. III., p. :3.'18, pI. 5, 
fig. 9. 

Lfptodom 1t8 lief/I'-I'fus, \Yhitfie1d. . .. 1882. (i-eoL 'Yiscons .. \'01. IY., p. 292, 
pI. IS, tigs. :1 and 4. 

Elora, J. Townsend, 1892: an imperfect cast of the interior of the 
right valve of a shell which is probaUy referable to tbis species. 

)[EGALO}IUS CAXADEXSlo, Hall. 

l-.;.i~. Pal. K. York, vol. I., p. 3-!-:1, pIs. 80, 
figs. 1, a·r; 81, figs. 1, a-f; and S:? figs. 1, a-i. 

Billings. . I s!-n. (:eol. C'anatla, p. 3:18, fig. :14-~" 

Xicholson . un.!. Rep. PR.L Provo Ont., p. (:it;, figs. 39, a.·I". 

Galt, A. Murray, 1847, E. Billings, 1:-<37, and T. C. 'Weston, 1867 ; 
Uuelph, E. Billings, 1857, Dr. R. Bell, 1861, and T. C.Weston, 1867.: Hes­
peler, T. C. \\-e.o("", 1867; Elora, Dr. R. Bell, 1861, T. C. vVeston, 1867, 
and D. Boyle, 1873; Durham, J. Townsend, 1878-82; and Belwood, J. 
Townsend, 188D. 

Casts of the interior of this remarkable shell are abundant in almost 
every exposure of the Guelph formation in the province, but specimens 
with the test preserved are rare. The species occasionally attains to a 
comparatively gigantic size. Thus, a cast of the interior of the closed 
valves found by Mr. Townsend at the junction of the Big and Rocky 
Saugeen ri \-ers, in the township of Bentinck, is seyen inches and two-tenths 
in length, six inches and three-tenths in height and four inches and nine-
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tenths in breadth or thickness. A large left valve, from Durham, with 
the test preserved, is seven inches and seven· tenths in length and its 
maximum height is four inches and eight. tenths. 

lIiEGALO)IUS COMPRESSUS, Nicholson and Hinde. 

JJleualomus compre!;;.-;lt8, Nicholson and Hinde. 187.), Rep. Pal. Pro\T, (lilt., pp. (is 

and 69, figs. -to, [t-fJ. 

"\Yhiteayes. . .... lS~4. This volume, pt. l. pp. 10-1:2, 
figs. 1 and 2. 

This shell is found, but much less frequently, at the same localities as 
the preceding species, of which it may be only a variety. 

GO~IOPIIORA CRASSA, White aves. 

Goniophora C1'a.~8a, 'Yhiteaves. ItlS4. This volume, pt. 1, p. 9, pl. 9, figs. :3,3, a-r. 

Hespeler, T. C. vVeston, 1867: an imperfect cast "f the interior of 
both valves and a simibr but nearly perfect cast of a right valve. Dur­
ham, J. Townsend, 1874-82: several specimenH, most of which are single 
valves, with the test preserved. 

CONOCAllDIGM. 

Numerous specimens of a small and probably undescribed species of 
this genus were collected at Durham hy lIfr. Townsend in 107J·8~, but 
none of them are sufficiently perfect or well preserved to be described 
with any reasonable degree of accuracy. They are either mere casts of 
the interior of the closed valves, or fragments of moulds of the exterior of 
the sheIL 

ANODONTOPSIS CONCIN~A, iVhiteaves. 

AnodontOjJ8is coJlcinna, \Yhitea,yes. IS:-.i4. This volume, pt. 1, p. l~, pI. ~,tig. -J., 
antI pI. 7, figs. -t Ancl4 a. 

Galt, T. C. vVeston, 1867: a cast of the interior of a right valve: 
Durham, J. Townsend; a similar cast of both vah·es. 

ILIONIA CANADENSIS, Billings. 

Iliollia Canaden8i8, Billings ..... 1875. Can. Nat. amI Geol., ]\,~. ,'-IeI'. , \'01. VIIJ., p. 
:301. 

"Thiteayes. 1884. This volume, pt. 1, p. 13, fig. :3. 

Hespe.ler, T. C. Weston, 1867; five badly preserved casts of the interior 
of as many closed valves: Elora, D. Boyle; a similar specimen. 



68 

ILiONIA GALTENSIS, ,Vhiteaves. 

Plate 15, fig. 3. 

flio1l1u On//PII,,.is, 'Yhiteaves. l~s .. t This \'olume, pt. 1, p. 15, pI. 3, figs. I, I, a-b . 
. ~. A. "liller.. 1~.'9. X. Am. Geo!. and Pal,~ont., p. 483, fig. 833. 

This species was based upon two ver.Y imperfect specimens, the one 
collected at Galt by Dr. R. Bell, in 1861, and the other at Durham by 
:Ill'. Townsend between the years 1878 and 1882. Neither of these speci­
mens gives a correct idea of the marginal outline of the valves or of the 
nature of the surface ornamentation. Since the first part of this volume 
was written, Mr. Townsend has obtained five additional "nd more perfect 
examples of I. G,dlnls;s at Durham. and, quite recently (in 1894), the 
unusually perfect and well preserved left valve from Elora figured on Plate 
15. This specimen, which is drawn from a gutta-percha impression of a 
natural mould of the exterior of that ,'ahf', shows that, when perfect, the 
valves are nearly as high as long and that the ventral margin is narrowly 

rounded and somewhat produced at or a little in advance of the mid­
length. The beaks are small and subcentral, and the surface markings 
fl.re seen to consist of ,-err numerous and closely disposed fine concentric 
stri:e, with a few coarser ones at irregular but more distant intervals. 

The systematic position of Ilionia is quite problematical, as the muscular 
impressions are not at all well preserved in any of the specimens collected, 
and its hinge dentition is still unknown. Zittel, in the first part of the 
second volume of his Handbuch del' Pah-eontologie, published in 1881, 
places it hetween the Pholadomyid,e and the Anatinid"" in a group 
characterized as "paheozoic genera ,vith a simple pallial line, and of doubt­
ful systematic position." Tryon, in the third yolume of his" Structural 
and SystematicConchology,"published in IS84, places itin the Anatinid"" 
and Fischer, in the last "fascicule" of his Manuel de ConchylioJogie, 
published in 1887, includes it in the Lyonsiidre. On the other hand, the 
external form of the Elom specimen of I. Gaitensis figured on Plate 15, is 
so similar to that of some of the lower Paheozoic species of L"cina (inclu­
sive of Pru'ncycl,,-,) that it is difficult to see how Ilionia is to be distin­
guisherl from Lllr'ina, and in this connection it is to be observed that the 
T,d! il/(( prisca of Hisinger, which E. Billings states is a typical Ilioni(f" 
is regarded by Bronn and Ferdinand Rcemer* as a LIl('1'11(L 

lLIO"IA (1) COSTULATA, ,Vhiteaves. 
Ilionin (?) fOstulnta, \Yhiteayes. 1 xs-t. This volume, pt. 1, p. 15, pI. 2, fig. 5. 

Elora, T. C. ,Veston, 1.%7: two specimens: and Durham, J. Townsend, 
1879-1883; one specimen. ~o additional examples of this species have 
been obtained, since it was first described in 1884. 

*In the explanation of Platl::' 14, figs. 2, a-b, ~f the first yo1. of the Lethrea Geognostica. 
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GASTEROPODA. 

SCENELLA CONICA, Whitea,"es. 

Sr:€fU;{/a, conica, \Vhiteaves. 
S. A. Miller. 

1884. This volume, pt. 1, p. 8'2, pI. 5, figs. '2 & '2 a. 

1889. N. Am. Geo!. and Pal:eont, p. :392, fig. 648. 

Of this species there are about a dozen specimens in the Museum of 
the Survey, which were collected at Durham by ;\Ir. Townsend between 
the years 1879 and 1884. Each of these is a nearly perfect cast of the 
interior of the shell, upon which not a vestige of the muscular impressions 
can be detected. 

The genus ,)cenella, which was constituted by E. Billings in 1872, is 
not mentioned in Dr. Paul Fischer's manual of recent and fossil sbells, 
by Zittel in his Handbuch der Paheontologie, nor by Nicholson in the 
latest or any other edition of his Manual of PaLeontology. Tryon, in 
his" Structural and Systematic Conchology," and S. A. Miller (op. cit.) 
place it in the class Pteropoda, but its conical, limpet-like shell suggests 
that it may rather be referable to the Patellid,., or Capulid:e. It seems 
to the writer that ')ceneila, P,dreacmea (Hall, 187:3), and Hen'ywl/o 
(Kayser, 1878) are very closely related, if not actually synonymous. 

CAPULUS CANADE,,"SIS, 'Vhiteaves. 

Plate II, fig. I. 

Tryblidiltlll CanadeJ/se, \Vhitea\,es. 1~84. Thisvoillme,pt. 1, p. 31, pI. :J,figs.l &, 1 a. 

The only known specimen of this species is a cast of the interior of the 
shell, from Hespeler, which does not show the muscular impressions at all 
clearly. Still. upon this cast tbere is an obscure, narrowly elliptical de­
pression on each side of, and at a sbort distance below, the nearly terminal 
apex. These depressions seem to be united into one continuous subhemi~ 
spberical scar, under and immediately behind tbe presumably pusterior 
apex. Tbis supposed muscular scar is not quite correctly represented in 
tbe two figures of J'ryUlidiwn Call-ademe on Plate ,5, of tbe nrst part of 
tbis volume, and a new figure of tbe type specimen is given on Plate 11. 
If tbe appearances just described are correctly interpreted, tbey would 
seem to indicate tbat tbe fossil now under consideration is referable to 
tbe Capulidre of Cuvier ratber than to tbe Patellid:e, thougb one would 
expect to find the muscular impressions upon tbe cast represented by 
slight ele"ations rather tban depressions. Until more perfect specimem 
are obtained, therefore, it is thougbt desirable to refer tbe present species 
to C"pulus, in the sense in wbicb De Koninck uses that generic name, 
rather than to J'ryblidi",n. 
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BELLEROPHOS. Species undetermina.ble. 

B!;,:~;,!!J $~i~7Jli.O-3!l (?) ,\Yhiteaves .. 1884. Tbis volume, pt. I, p.34, pIs. 5, figs. 3 
and 3 a, and 8, fig . .J,; but perhaps not B. stig. 

mo:sa, Hall (1852). 

The '""0 specimens from Galt that are doubtfully referred to Bucwnia 
"'iop":,',, on page 3,j" and figured on Plates 5 and S of the first part 01 
uris ,olume are mere casts of the interior of the shell. that are too im­

petteet to be idenri£ed specifically. 

TRE:lLHOSOTr5 "'-SGr5T.H"LS, Hall. (Sp.) 

B~l'_'."!. :',1 cU;~J!(sf'1fa, Hall... ..IS,'):]. Pal:S. Y"ork, ",oL II., p. 349, pI. 84, 
fig::;, -;, a-d. 

B~:._"'_1 ~ia (,;"'i'_·'1'lc,-:r,.,-i.~, .\IcCbesney.lS60. Deer. S. Sp. Foss. Pal Rocks W. S., 
. p.49. 

B:"·."., -:._~ ,::,:.' ~i'~71l.~faja. Billings. 1363. GeoL Canada, p. 3-U, figs. 352, a-b. 
Tr:j:;~LC".! ..::l._·_l'~r !i-", Hall. _ .. 1:365. (Jan.) Enr. in ad,. of Twentieth Rep. Reg. 

Y. Y. 3[. Cab. -:\at. Hist., p. 3.J,7. (teste Hall & 

"-hirfield. ) 
B:' .. ~_r;ia Ct;;·._-.1:f,."j~-I;-'-".~. ~IcChesney 186.5. l..:1..priL) Plares ilium. S. Sp. Foss. 

PaL Rocks \\. S .. pI. S, figs. 4, G-b. 

T:': .'. _, -"'._ --.:l ~~;~~ Tl·~. HalL.. . .. 1367. Twenrieth Rep. Reg. S. Y. St. Ca.b. 
Sal. ~l., pL 15, figs. 23 and 2-:1. 

:'Ie-ek... .1S-:-S. Rep. GeoL Sur,. Ohio, T"oL 1I. J pt.2,p. 
1.J..5, pL S. fig. l. 

\\hiteaws ... 1SS.J.. This ,olume, pt. l,~ p. 3.J,. 

G2Ct. A.. ~Iurray. I,Hi, and E. Billings. 1357: Guelph, E. Billings, 
155, : Hespeler, T. C. "\Ieston. 1867 and IS,1 : Elora, D. Boyle, 1880; 
and Durham. J. Townsend. 1:375-3:':. 

~-'..:l the specimens fro:n these localities. ill the JIuseum of the Survey, 
~re "'lOtS of the interior of the shell. Those or adult shells almost invari· 
3.01: S~(\W tr-aL'es ot the .. interrupted oblong nodes!~ on the centre of the 
F-2:':phl'f:. thaI ar-ersaid to be L'haracteristic or T. ---1lphells, ann most of 
them Me marked with sp.iral gr00,es Oil the outer ,olntion. 'IheEe" ob­
lei!:;; nc·des .. on me periphery are said to be a"hEent in B. angustata, but 
the L:l-,e ,Yr that species is stated to be a ., rough cast in limestone,l' which 
is Ci.'')'.l'Dl::ess tOJ imperiectly presen-ed to 5h~w them. In the writer1s 
~',:QgmC'!lr. B. 'Jl12'~' ,::;'~t(l ~illd T . ..:l1phells are names expressiye merely of 
ci.:::'c-!'"c-:l: StzHes or prese-r,anon of the ffillle ::::pecies. 

It's not imprc1babJe th at T. a ng",tatlls itEelf may proye to be identi­
L-':'~_ wllh (he Bd'~n'tJl'ht~H daatat'i.l~ of 80-werb"'\. which is no\\" known to 
c-t'~,-,r::g to the ge-nu5 I;·O:i(l~l~n0(u,>:. How-e,er- this rna\" be in the Museum 

or the :-3'.:r\2:- there is a tine specimen of T. diZtlfatu;. id~tified as such 
t·y tbe hte ~Ir. E. Billin1!s. and showing the "Widely e~ded outer lip of 
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the adult shell, collected by Dr. R. Bell in 186~ from rocks of about the 
age of the Niagara limestone, at L'Anse it la Vieille in the Baie des Cha­
leurs; an.l another but less perfect specimen, also identified, though 
with some doubt, by :lIt-. Billings as this species, collected by the late 
Mr. James Richardson in 1856 from "Division 2" of the Anticosti 
Group, at Cape Band Bay, Anticosti. 

PLEUROTOMARIA. 

The Pleurotolllari,,, that have so far been collected from the dolomites 
of the Guelph formation in Ontario are so imperfectly presened that it 
is not yet practicahle to group them according to their natura.l relations 
:lIany of the species are still known only from casts of the interior of the 
shell, and even in those rare specimens which are partly or wholly testi­
ferous, the minute structures of the slit band are not preserved. Under 
these circumstances the only course that seems to be feasible is first to 
group together those species that are now known t') have an alate or 
spinose periphery, and afterwards to consider those apparently devoid of 
either, in accordance with the dates at which they were described, COll]­

mencing at the earliest. 
A. Periphery alate. 

PLEURO"ro,)lARu. VALERIA, Billings. 

Plate 4, figs. I and la, and pI. II, figs. 2 and :i. 

Pleu)'otomaria Valerw, Billings. 1865. Geol. Surv. Cani.llla, Pal. F08S., YilI. L, 
p. 169. 

\YhitL'(ln~.".ISS4. This W)lUllll:, pt. 1, p. ~~, pI. 4, figs. 1, 
aml1 n. 

Probably = PL('w'otoJl1w'iu aleda, \\Tahlenberg. 
efr. P/en-rolomc/.,ria a!nlu (\V 11111.! I1S figured by Lindstriim in 188,J. on pI. 10, figs. 1 ,""i·;i~ 

of his Silurian CiasterolJ()d,~ and Pteropo,b of 
Gotlaml. 

The type of P. ) "((iel";((, which was figured for the first time in the 
present volume, is an imperfect cast of the interior of the shell, collected 
by :"Ilr. E. Billings at Galt in 1857. Between the years 187(1 and 1'''0~ a 
few specimens of this species, with the test partially and imperfectly pre­
served, were obtained at Durham by :lIr. Townsend, and one uf these is 
figured on Plate 4, fig I a. Two specimens from this locality are n"tural 
moulds of the exterior of the apical side of the shell, and gutta-percha 
impressions of these moulds, such as that represented on Piate 11, tig. ~, 

show that the comparatively slender tubular portion of the outer volution 
is encircled externally by a thin ane! slightly curved alate expansion, that 
is broader than the tube itself, and shallowly conc,,,"e. The correspond­
ing alation of the later volutions of the spire is not even indicated in either 
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of these casts, so that they do not give a very good idea of the original 
contour of the spire, and the only surface markings that they show, are 
numerous flexuous growth lines upon the outer volution. 

The umbilical side of a shell of this species is well seen in the gutta­
perch a impression of a natural mould of the exterior of a .specimen col­
lected bv Mr. Townsend and the writer at Belwood in 1893, and repre­
sented ,;y fig. 3 on Plate II. In this specimen the peripheral alation of 
the outer volution is remarkably perfect, the outer lip is clearly defined 
and the incremental strice are beautifully preserved. These latter are 
curved concavely backward on the tubular pl1rt of the outer volution, and 
obliquely as well []'s convexly outw[]'rd and forward on the peripheral alation. 

From the additional information afforded by these specimens it would 
seem that J'. l'aleria is most probably synonymous \I ith P. alata. Still, as 
the few specimens of 1'. l'aleria that have been collected so far, are 
neither sufficiently perfect nor well presened to aumit of a satisfactory 
compctrison with the pUbli'hed de<criptions and figures of 1'. alata, it is 
thought better to provisionally retain the name already given to the 

former. 

PLEUHOTOMARIA VELAHIS. (::i. Sp.) 

Plate 11, figs. 4, amI 4. a. 

SlIell conical, more than twice as broad as high: its base widely and 
deeply umbilicated. Volutions perh[],ps as many as six or seven when 
perfect, though only the last four are preserved in the single specimen 
collected, those of the spire obliquely compressed, the alation of each of 
its three later yolutions partially overlapping and appressed to the "olu­
tion that immediately succeeds it. Outer volution expanded laterally and 
rather strongly convex next to the alate periphery above: the alation 
broad and curving concayely outward and downward, as viewed froD1 the 
apical side: base of the tubular portion gentlycollvex around the umbilicus: 
aperture transversely subelliptical, a little broader than high. 

Surface of the apical side marked by low, rounded, flexuous, transverse 
p1ications and stri;:e of growth, also by numerous small revolving raised 
lines or minute spiral ridges, that are more distinct upon the peripheral 
alation of the last yolution than upon its tubular portion. Crescents of 
the slit band unknown. Base marked only by flexuous incremental strice, 
that curve conca"ely and obliquely forward upon the tubular portion of 
the outer volution, and convexly outward and forward on its alate expan 
sion. 

The specimen described is not sufficiently perfect to admit of an accurate 
statement of its proportionate dimensions, but both the figures are of the 
natural size. 
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Irvine rocks, Elora, J. Townsend, 1885: one specimen with the test 
preserved. The apex is imperfect, but the three latest Tolutions of the 
spire, and most or the outer volution, with the characteristic alation of 
each, are well preserved. 

The shell for which the foregoing name is sugg<-'stec1, may prove to be a 
variety of P. Vale1·ia or of P. alata, but the surface markings of its apical 
side seem to be very different to the corresponding markings of either of 
those species. 

PLEGROTOMARIA H."LEI, Hall. Val'. 

Plate IO, figs. 2 and 2 a. 

Pleurotomaria Hcdei, Hall.. 1861. Hep. Sup. (;col. Sun', \Yisc(Jll'l., p. :3-1 . 
. . 1805. Extt'. in ache. of Eighteenth Rep. on the N. Y. 

St. Cah. Nat. Hist., p. :144. 
ISA'. Twentieth Rep. Re.!,;. Y. Y. St. C~h. XRt. Rist., 

pI. 15, figs. l:l & 14. 
eir. Plelv'otomariu limata, Linclstri_irn. 1,'0;84-. Silur. (;Hstr. and Pterop. l3otlanll. 

p. 114-, pI. HI, figs. ~-17. 

Shell conical or turbinate conical, mllch broader than high, and deeply 
though not very widely umbilicated. Volutions probably four or five 
when perfect, though only the three later ones are preserved in the speci­
mens collected, those of the spire ventricose 01' expanded, the penultimate 
volution distinctly angulated anteriorly, in sOllle specimens, such as the 
one figured, a little below the middle, and in others at or near the base 
and next to the suture below. Outer volution widely expanded, a little 
higher than the spire, ohliquely convex near the suture and faintly Clln­

cave next to the alate periphery aboye; encircled about the midheight 
with a prominent, but apparently non-spinose, alate keel foul' millimetre, 
and a half in altitude, which incloses the slit band; rather strongly con­
yex beneath, but depressed and deeply umbilicated in the centre, the 
umbilicus occupying about one-third of the diameter of the base, though 
its margin is rounded and indefinite. 

The surface markings of the umbilical side are well preserved in most 
of the specimens collected, and consist of crowded, flexuous, strii12' of gro"\vth, 
which curve obliquely and concavely backward from the peripheral alation 
to the umbilicus, and are crossed by spiral incised lines. The crescents 
of the slit band are crowded, but they are not sufficiently well preserved 
to show the details of the irstructure. The surface ornamentation of the 
apical side is not nearly so well exhibited, but it appears to consist of 
numerous and closely disposed lines of growth, which are crossed by one 01' 

more spiral ridges. 
Durham, J. Townsend, 1882-89: nine specimens. As seen from ahove, 

these specimens bear a certain general resemblance to P. Elora, Billings, 



but in the former the alation of the outer volution is central and appar­
ently non-spinose, and the base rather strongly convex exteriorly. In 
P. Eiora the alation of the outer volution is basal and distinctly spinose, 

and the base flattened around the umbilicus. 

B. Periphery of the· outer volutioll distinctly spinose. 

PLEUROTO}lARIA ELORA, Billings. 

Plate 11, figs. 5 an(l6. 

Pfenrotoma.rin Elom" Billings. 1862. tl-eol. Surv. Canada, Pal. FOSEl., \'01. I' J p. 
154, fig. 13:5. 

1 I-it):{. (~eol. Canada, p. 343, fig. 348. 

This species was described from a very imperfect cast of the interior of 
the shell collected by Dr. R. Bell at Elora in 1861. A few additional 
and much more perfect specimens, some of which have most of the test 
preserved, have recently been obtained by Mr. Townsend at Dnrham, 
Elora and at Aboyne, one mile east of Elora. The testiferous specimens, 
two of which are figured, show that the angulated periphery of the outer 
Yolution, when perfect, is armed with a single row of long and slightly 
curved, slender and hollow spines, not unlike externally to those of Guild­
/ordia or some recent species of . .:18tn.tl i /Un. In two rem.arkable specimens 
collected by Mr. Townsend at Aboyne in 1892, and presented by him to 
the Museum of the Survey, these spines, as shown by figure 6 on Plate 11, 
are more than three-quarters of an inch in length. In another specimen, 
the original of fig. 5 on the same plate, the spines appear to commence on 
the outer half of the last volution of the spire, where they form a spiral 
row of small tubercles immediately aboye that part of the suture which 
separates the spire from the outer Yolution, near the aperture, in conse­
quence of their being almost completely overlapped by the upper portion 
of the outer volutioll. The surface of the apical side of the shell is. 
marked by the usual flexuous stri,,, of growth and that of the spire by a 
few spiral raised lines, but the markings of the umbilical side are still 
unknown. 

C. Periphery (as far as known) neither alate nor spinose. 

PLEUROTO)IARIA BISPIRALIS, Hall. 

Plell'r'otomaria uispirall8, Hall. IH52. Pod. N. York. vol. I., p. 349, pI. 84, figs. 2, a-b. 

Galt, Professor .J ames Hall, 1848 : a single mould of the exterior of 
the shell. An imperfect and very badly preserved cast of the interior of 
a shell collected at Hespeler by Mr. 'Weston in 1867 has since been iden­
tified with this species by E. Billings. P. bispiralis appears to be very 
rare, as these two specimens are, so far as the writer is aware, the only 

ones known. It is recognizable by its narro,,:v turbinate-conical form, by 
its imperforate or nearly imperforate base and by its elevated spire,. 
encircled with two spiral ridges. 
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PLEUROTOMARIA PERLATA, Hall. 

Plewrolofiwric(, p£1'latu, Hall. 1852, Pal. N. York, ''''01. I, p. 349, pI. 34, fig~. 

5, a, b, c. 

Ple'w'otoma)'ic(' 8ohtroicle8, Billings (probably hy im\\hrertence). 1863. Geol. Can­
ada, p. 341, fig. 347. 

Galt, A. Murray, 18H, and Professor James Hrdl, 1848; Galt and Hespe ler, 
E. Billings, 1857 ; Elora, T. C. "\Veston, 1867; Belwood, J. Townsend and 
.J. F. "\Vhiteaves, 1893. A fine large species of which only casts of the 
interior of thq shell have yet been found. It is, however, distinguishable 
at a glance from all the other PlelU"otomari[e of the Guelph formation, by 
its compressed lenticular form, acutely angulated periphery and deep 
but rather narrow umbilicus. 

PLEUROTO:\lARIA GAL'l'ENSIS, Billings. 

Plate II, fig. 7. 

Plr:.IO'otolllaJ'ia (/uitt:lIsi.\, Billings. ISfi2. ';Cl)l. Sun-. Canada, Pal. Foss., vol. 1., 
p. 1M, fig. 136. 
1~63. Geol. CaM<la, p. 3:l4, fig. :349. 

The types of this species are two imperfect casts of the interior of the 
shell, collected at Galt by Dr. R Bell in 1861. The apices of both of 
these specimens are broken off, and only the three outer volutions are pre­
served in the more perfect of the two. In September, 1893, :Ill". Town_ 
send and the writer obtained at Belwood two casts of the interior of a 
shell which is evidently referable to P. Galtell';;';, with corresponding 
moulds of the exterior of each, from which the intermediate test bas long 
ago disappeared. The figure on Plate 11 is a representation of a gutta­
perch a impression of one of these natural moulds. It shows that the 
volutions of the spire are angulated and subcarinate at (II' near the'ir base, 
that the outer portion of the last volution is angulated a little al),)\·e the 
mid-height and encircled by a spiralriclge which is concave on the apical 
side ,1,nd cpavex on the umbilical, also that the very convex umbilical side 
is imperforate when the test is preserved. On each side of the spiral 
angulation the whole surface of the sheI! appears to hrwe been smooth. 

PLEUROTOl'lIARIA DEIOPEIA, Billing~. 

Plate 12, fig. 1. 

Ple'llroto1Jwrin De1'opeia, Billing:-;, l,<";()~. Deol. Sun'. CantHICl., Pal. Foss., vol. I, 
p. 155. 

This insufficiently detined species, which is now figured for the first 
time, was based upon a very imperfect cast of the interior of the sheI!, 

3 
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with a small piece of the test presen-ed, collected by Dr. R. Bell at Elora 
in lSfi 1. No other specimen of it has been seen by the writer. In addi­

tion to the original descril'tion it may be adeled that the umbilicus of the 

type of P. D"iopein is so narrow that it is most probable that the base of 

the shell is imperforate when the test is preserved. 

PLEURO'l'O)IARIA HERe,,, A, Billings. (:-;1'.) 

Afll1"I'hi,olli(t Hercynu, Billings. )S(;2. (~eol. :-:;ury. Canada, Pal. Foss., vol. 1., 
p. 158, fig. )4.1. 

Galt, E. Billings, 1857: two casts of the interior of the shell, one of 

which has a portion of the test preserved. Elora, T. C. "\Yeston, 1867: 

two similarly preserved specimens. According to Professor Lindstr m, * 
the JI/I,",)/I'so'lIi(/, l-lerc!Jna of Billings comes near to Ple'UrotolHci1'ia 
elliJdl>II, Risinger, and IDi1y possibly be only a variety of that species, 
though the Oa,nadian shell is more elongated, and its apical angle is more 

acute. The characters of JI. flen'!lIIII, on the whole, seen1 certainly to 
accorel better with those of PleHrotoJlIC,rin than with those of llIH,"chisonin. 

"PLEUROTOl\JARIA'! '"VIOLA/' Billings. 

Plate 12, fig. '2. 

PhW'uIUII!w'iu? rio/({, Billings. J.'''O.-). (;~ul. Sun·. Can,vla, PnJ. Foss., '>01.1, p. 169. 

G;:-dt, E. Billings, 18·~17 : a badly preserved cast of the interior of the 
shell, with nearly the whole of the "'loire iJUried in a compact crystalline 
dolomite, and showing little more than the general shape of the broadly 
and very deeply umbilicated base. This specimen, which is the type of the 

species, and which has not lwen figured before, is the original of the 
drawing reproduced on Plate U. Elora, D. Boyle, 1 SSO: a cast of the 
l11teri'll" \vith the basal portion only exposed. Belwood, .J. Townsend, 
1 r-:.;3f): two ::;irnilar specimens. 

This species i, so imperfectly characterized that it is yery doubtful if it 

can be retainecl. X a specimen has yet been collected in which even a 
very small piece of the test is l,re:-;f:'t'ved, or any considerable portion of 

the spire is visible, and the outer volution of the type, as described by 
Billings, shows only "some appearance of an angulation." It is by no 
means certain, even, that the species should not be referred to 8trapa-
1'01111S rather than to Plenroto1nnrin. 

;'-Ol~ the Silurian Gastropo(!a. and Pteropoda of Gotland. KOl101. Svenska Vetens­
kaps·Akad. HancU., Y01. XIX., ::-fo. 6, Stockholm. 1884, p. 106.

0 
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PLEUROTOMARIA OCCIDENS, Hall. 

PlturotoJlw?'ia occidens, Hall. 1867. Twentieth Rep. Reg. St. N. York, p. 364, pI. 
15, figs. 11 and 12. 

Hall and 'Yhitfielcl. IS73. Rep. Oeol. Sun', Ohio, yo1. IL, 
pt. 2, p. 14:), pI. 8, fig. 3. 

Elora, T. C. \Veston, 1867 (one specimen), and J. Townsend, 1892 (one 
specimen); both with a considerable portion of the test preserved. In 
his memoir on the Silurian Gastropoda and Pteropoda of Gotland (page 
113), Professor Lindstrom includes P. o,·cide". among the synonyms of 
P. lcd""08a, Hall. This latter species was collected by "it' 1". E. Logan, 
in 1843, from limestones of about the age of the Niagara limestone at 
Port Daniel, P. Q., and from the supposed Lower Helderberg limestone. 
between Cape Gaspe and Cape Rosier. 

PLEUROTOMAIUA CYCLOSTOrtIA, IVhiteaves. 

Plew'otomnTin cyclostoma, 'Yhiteayes. 1 :-';.)-1-. This volume, pt. 1, p. 23, pL ;-::, figs. 
12and l~a. 

Durham, J. Townsend, 1874-82: two specimens. 

PLEUROTOMARIA DURHAMENSIS, \Vhiteaves. 

Pleu.rotomal'i(~ Dnrhamensi8, 'Yhitea\'es. I SS-!. This ,'olume, pt. 1, p. :24, pI. -1-, 
fig .. , 

No other specimen of this species has )Jeen obtained, to the writer's 
knowledge, than the one which was described and figured in the first part 
of this volume. A salient feature in this specimen is the slender acumi­
nate apex, which is composed of no less than four minute but distinct 
volutions. It may prove to be only a variety of P. (;ailellsis. 

PLEUROTO)!ARIA Tm\,NsExDII. (X. Sp.) 

Plate L), fig. 9. 

Shell small, turbinate, naticoid, a little higher than broao, spire elevated, 
but, in its dorsal aspect, distinctly shorter than the last volution: base 
imperforate. 'Volutions five in nurllber, increasing rather rapidly in size, 
those of the spire convex and rounded, the outer one moderately inflated 
and a little broader than high. 

The surface markings are indicated only in the concave mould of the 
exterior (or convex surface of the test) of the lftst volution and pCtrt of the 
last but one, of the specimen figured. To the naked eye the surface of 

31 
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the outer volution appears to be nearly smooth and marked only with a 
narrow and apparently flat spiral band a little above or on the apical side 

of the mid-height. Under a lens it seems to be marked with numerous 
and extremely minute transverse lines of growth, '\vhich are crossed by 
equally minute spiral raised lines, but the specimen is not sufficiently well 
preserved to show the minute details of the sculpture at all satisfactorily. 

Dimensions of the most perfect specimen, the original of fig. 9: entire 
height, as measured in the median line of the dorsal surhtce, fourteen 

mm.; greatest breadth, ~leyen mm. and a half; height of spire, five mm. 
and a half. 

Durham, J. Towsend, 1878-82: one natural mould of the exterior of 
the shell (with part nf the test of the spire preserved, though its outer 
surface is buried in the matrix) and four small casts of the interior of the 

shell. 
This little shell appears to helong to that section of the genus Pleuro­

!uollu'ia which Lindstrom, in the memoir pre\riously referred to, designates 
a.s the ~YatiwiJell'. .-'--\..ccorciil1g to Lindstrom, only one species of that 
section was pre"dously known, viz., the P. e,'.'yuisita of that author himself, 
from the Silurian rocks uf Gotland. The minute surface markings of P. 
TI!I("lIsl'ill1i;~ so far as they can be ascertained at present, seem to resemble 
those of p. e<,·~" isila, hut in that species the slit band is placed helow or 
on the umbilical side 4)£ the mid-height, the spire is shorter and much l110re 
obtuse and the hase distinctly umbilicated. 

;II URCHISONlA. 

It will be convenient to group the species of this genus that are known 
to occur in the Guelph formation of Ontario, as far as practicable in their 
natural order, commenciug with the short-spired Pleurotol11al'ia-like forms, 
and ending with the slender species with very nume:;:ous volutions. Jf. 
Hl3l'cyna, Billings, is n<)", regarded as a PleluotoJII(()'ia; 3£. Boydii, Hall, 
appears to the writer to be a Loxonema: and Fisher's genus Lo:t'oplocus 
will he retained for Jf. solnta CWhiteaves) of which III t1'O}J'iriophora 

(IVhiteiLves) is now known to be a synonym. Specimens of M. bivitte<ta 

collected at Belwood by J\Ir. Townsend in 1892, which happen to he broken 
in such a ,yay as to afiord good longitudinal and transverse sections of the 
empty shell, show that the earlier volutions of the spire are divided into 
chambers hy numerous transverse partitions, also that the columella, 

which has long heen known to be encircled with two spiral folds, is 
tubular and hollow throughout . 

.d. Short spired species, approaching to Pleu)'otornaria. Volutions 
four to seven. 
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1\1URCHISONIA HESPELERE~SIS, 'Yhiteaves. 

Mn1'chisonia, Hespele'I'ensi8, ,Vhiteaves. ],,-\:-;4. This yolume, pt. 1, p. :2-4-, pI. 41, 
fig. 3. 

Hespeler, T. C. 'Yes ton, 1867, one perfect cast of the interior of the 
shell; Township of Glenelg, J. Townsend, 1,'83, a similar speeimen. 
This species should, perhaps, be referred to 1'Ienl'OloIJ/ari" rather than to 
JJIllrch i801/,I:n. 

l\1URCHISOXIA 1\1 YLITTA, Billings. 

Mnrchi801?1:a Jiplitta, Billings. lS(i2. (~eol. 8111'\'. Canada, Pal. Foss., yol. I, 
p. if') 7 , fig. 14(). 

Elora, R. Bell, 1861 : a single cast of the interior of the shell with a 
small portion of the test preserved. The specimen is represented as 
measuring twenty-four millimetres, or a little less than an inch in ht!ight, 
but the figure of it is slightly restored, the spire of the original being 
rather badly preserved and its apex iJroken off. According to ]\fl'. Bill­
ing8, the shell of this species is short and consists of "four or five velltri­
cose whorls, with a narrow spiml band a little above the middle on the 
last," and, it may be added, on the last only. 

MURCHISONIA. (Species uncertain.) 

Platel:!, fig. :3. 

Between the years 1878 and 1882 1\11'. Townsend collected, at Durham, 
:five specimens of a rather large shol't-spired JIll r,~h i."rr/l ia which lllay 

represent the adult condition of Jf. .Mylill", but which in some respects 
seems to be intermediate in its characters lJetween that species and J[ 
X(('lIflll]ijll', Billings. The largest of these specimens, -which is imperfect 
at the apical end, is fifty-four millimetres 01' upwards of two inches in 
height or length, ,md three of the smaller ones have most of the test pre­
served. In these latter the slit band, which is enclosed in a prominent 
but WLrrow spiral ridge or keel, encircles the outer "olution above the 
mid-height, especially near the aperture, as represented by the figure on 
Plate 12, and the volutions of the spire are angulatecl a little below the 
mid-height. The whole five give one the impression of a shell like the 
)lfn1'chisonia bicinc/c, of Hall, with only one spir",1 keel developed, l1ncl 
closely resembling that form of M. I,ic/neln from Ardre figured by Lind­
strom under the name Pfeil rotnmccria {n"cine/a on Plate 8, figure :30, of the 
"Silurian Gastropoda and Pteropoda of Gotland." In that monograph 
the" Trochonemct (Ennema) fatlta of Hall, from the Niagara limestone of 
vVisconsin, is regarded as a synonYlll of PlellJ'otolllaria bi"in,cta. 
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J\IURCHISO~IA XANTHIPPE, Billings. 

Jlun:hisoilia _YcOIthippe, Billings. 1~62. C~e,)L Sun', Canada, Pal. Foss., vol. 1.,. 
p. 15.j, fig. 137. 

Galt, E. Billings, 1807: a single and apparently slightly distorted 

natural mould of the exterior of the shell. 

)IURCHISO~IA -VITELLL-\, Billings. 

MW'l'hisol!ia TTildlifl, Billings. 
fig. l:lS. 
XidlOlson. 

I....,~i:.!. C+eol. .')un'. Canada, Pal. Foss, Y01. I., p. 15G, 

IS75. Rep. Pal. Prov., Ont., 1'.3, fig. 6. 

Galt. E. Billings, 18'17: a natural mould of the exterior of the shell. 
The woorlcut of the type of this species is t",ken from a gutta-percha im­
pression of thi~ mould. Elora, Pr()fes~1)r 1-1. ~..\. Nicholson. Durham, 
.T. Townsend, 1,'-;,,::\3: one rine large specimen with the test preserved. 
The volutions in 3I. J'itl,/licl are described by ~Ir. Billings as six in num­
ber, "strongly ventricose, obtusely angular, and with a fia,t spiral band 
along the middle.)) 

B. ~pire elongated, shellslencler: JIII"cliislJrz,ia proper. 

BB. Volutiolls not. more than twelve. 

J\lURCHISONIA CO"RALJI, Hall. 

JIIII" hi,(IIIIO C(lIlIyuli, Hall. I SOl Twentieth Rep. Reg.:K. Y. St. Cab. Sat. Hist., p. 
:J.l4, pI. 15 (6), fig. IU. 

\Yhiteaves. 1 ,'-:sJ. This ,"oInme, p. '27, pI. 4, rig. 6. 

The three specimens collected at Elc,ra by :}18""r8. \Veston and Boyle, 
and referred to on page 27 of this volume as a loced variety of JI. Conradi, 
are the only ones from the Guelph formation of Ontario that the writer 
has seen. Professor Hall states that the shell of the typical form of this 
species consists {( of about seven volutions." 

J[II)·('hi."lIllir(. LO!Jani, Hall. 1:-.>.5'2. Pal. X. lork, yol. II., p. 346, pI. 83, figs. 4, a·b. 

Galt, A. Murray, 184" and E. Billings, 1857; Elora, R. Bell, 1861, 
and T. C. 'Weston, 1867; Hespeler, T. C. \Veston, 18G7; and Fergus, 
teste E. Billings, in the H Geology 11£ Canada." 

The surface markings of this species are still unknown. all the speci­
mens that have been collected so far being either coarse and imperfect 
natural moulds of the exterior of the shell, upon which no remains of the 
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slit band or lines of growth are preserved, with the corresponding cast of 
the interior in place, or separate casts. All that appears to be known of 
the shell is, that it is elongate, turreted and composed of "bout eleven 
rounded ventricose volutions, that are much broader than high. 

MURCHISONIA "ACROSPIRA, Hall 

11[u)"f'hi'-;Qlliu n~acro8}Ji1'a, Hall .. .1,"". p"1. K ew York, y,,1. II., p. 3.16, pI. 83, 
fig. 5. 

Billings .... 186:3, ';eol. Came.]«, 1'. 3:39, fig. 33.J. 
Nicholson .. IS75. Rep. Pal. Pro\', Ont., p. i(), pI. :~, fig. 9. 
\Yhiteayes 18~J. This Yolume, p. 27, pl. 4, fi.g. i anll 7(('. 

Galt, A. :\f urmy, 18-!5, and E. Billings, 18:)7; Elora, D. Boyle, 1,~SO. 
The species has also been collected at Durham by }[ r. Townsend, and at 
Belwood (in 1893) by Mr. Townsend and the writer. 'With the excep­
tion of the one from Elora represented on Plate 4, fig. 7 a, of the present 
volume, all the specimens of this species that the writer has Sl-~('n are 
natural Illoulds of the exterior of the shell. The type of 111. 'II/(tCI'()'~J)ii"{, as 
figured by Professor Hall, is a mould of the exterior of five of the later 
volutions. A gutta-pereha impression of this mould has recently been 
presented to the Museum of the C;urvey by Professor R P. 'Whitfield. 
,It shows that the volutions are rounded, ventricose and encircled at tIteir 
mid-height by a low, rounded, spiral ridge which represents the slit band. 
Other specimens shew that the :r:!.urnber 1)£ volutions is at least nine. 

It is very donbtful whether the distinction between this speci.", "nd 
.L1I. Logaui can be be sustained. The original figures of both give the 
impression th"t the volutions of iJ[ Loyani are a little broader in pro­
portion to their height and perhaps slightly more numerous tlmn those of 
)[ macTospi"", but these apparent differences do not seem to hold good 
when a series of specimens is compared. In the diagrammatic figure of 
lrl. macrospira on page 339 of the" Geology of Canada,)) the volutions 
are more like those f)f 31. Logani than those of M. macTospi1'a. ...:\.gain, 
the writer can see no difference, except in sizE', between the specimen 
which Professor Nicholson figures on Plate :3, fig. 4, of his second "Re 
port upon the Pahvontology of the Province of Ontario" as Jf. LOi/ani, 
and that which he figures on the same Plate, figure 9, as JI. lIulcrfi:::plnL 

MURCHISONIA BOYLEl, Nicholson. 

MIl,"chisonin Boylci, Nicholsoll.1S7:i. Rep .. P,-d .. Pl'OV. Ont., p. 71, pI.. 3, fig 1. 

Elora, D. Boyle: a natural mould of the exterior of the shell, which IS 
stated by Professor Nicholson to have been presented to the Museum of 



Toronto University. The shell, as represented by a gutta-percha imp~es­
sion of this mould is described as "turreted, with a long cOlllcal spIre, 

, . I' 'jtb"ten the apical angle of which is about] ,1-;''', Its va utlOns are sale 0 e 
or eleven in number, increasing regularly from the apex to the mouth, 
fiat with a well marked spiral band or angulation situated just above the 
sut~re )) which causes" the lower part of each whorl to project over the 

upper 'portion of the whorl next below." The suture is represented as 

"canaliculated," the body whorl as little larger than the precedmg one, 
and not ventricose, and the base as "SOlllBwhat produced below, appar­

ently with a small umbilicus. 
The writer has never seen a specimen of .11. Boylei, but it appears to 

be a well characterized and distinct species. 

J\IURClllSOXIA CO"STRlCTA, \Yhiteaves . 

. M1I1'r'hisQ}l,ia f'OIl"tl'icta, \\"hiteayes. lS~ .. 1. This yolnmc, p. 2.\ pI. 4, fig. 4. 

Durham, J. Townsend: a single specimen. Perhaps a variety of the 

preceding species. 

MURCIIISONlA llnTl"TATA. Hall. 

Plate 12, figs. ,-I anrl 6. 

lS52. Pal. N. York, yolo 11., p. 34;3, pI. 83, 
figs. 1, a·1). 

Nicholson .1875. Hep. Pal. Proy. Unt., p. 'iO, pI. 3, fig. 7, 
hut not fig. ~. 

Galt, A. Murray, 1847, and E. Billings, 1~.5i; HespeJer, T. C. ,Yeston, 
18Gi and IS7l; Elora and Hespeler, Professor H. A. Nicholson; Bel­
wood, J. Townsend, 18D~, and .J. Townsend and J. F. ,Vhiteaves, 1893. 

This is one of the commonest fossils of the Guelph formation at these 

localities, and une that, as has been pointed out by Professors Hall and 
Nicholson, is most readily recognized by the" double spiral fold or carina" 
upon its columella. The condition ill which 111. Z,i"iUa/(( is usually ob­
tained, is either that of natural longitudinal sections of the hollow shell, 
with the columella preserved throughout and the broken edges of the 
test exposed; or casts of the interior, or specimens with the outer layer 

of the k.,t exfoliated. ,Yhen perfect the shell was evidently composed of 
two layers of about equal thickness, but no considerable portion of the 
outer surface of the test is preserved in any specimen that the writer has 
seen. 

Specimens of this species recently collected at Belwood by Mr. Towns­
end and the writer, give the following additional information about the 
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external shape of its shell and its internal peculiarities. Fignre 5 on 
Plate 12, which represents a gutta· perch a impression of a natural mould 
of the exterior of the shell from Belwood, shows that it is rather slender 
and composed of about twelve volutions. Those of the spire are com· 
pressed convex above and distinctly anguhtted below the mid·height ; the 
suture is deeply impressed; the outer volution is angulated, apparently 
with a spiral band, about the mid.height, and rounded and apparently 
narrowly umbilicated below. Figure 6, on the same plate, represents a 
longitudinal section of the npper portion of the shell, also from Belwood. 
It shows that the transverse shelly pal·titions of the earlier volutions of 
the spire are concave, numerous, and placed at intervals of from one to 
two millimetres apart. Other specimens from the .same localities show 
that the columella is hollow throughout, as previously stated on pagel.S. 

Jf. I,i"i!tll!a seems to be most nearly related to Jf. Estella, Billings, 
but in the latter species the shell is still more slender and composed fJf 
more than fifteen volutions. The diagrammatic representations of ill. 
bivittata on page 3:39 of the" Geology of Canada" is nry unsatisfactory 
and does not giye a correct idea of its characters. 

BBB. V olutions more than twel ve. 

]\f URCIIISONIA ESTELLA, Billings. 

jJ[urchisonia Estetla, Billings. lS():!. Geol. Sury. C,lllac1a, I'fLl. Foss., \'ul. 1.,1'.1;')7, 
fig. 1:39. 

Galt, E. Billings, 1.S:;7, an imperfect mould of the outside of tc,e shell, 
consisting of fifteen Yolutions, and Dr. R.. Bell, U::~(jl, a similar :-::pecimen. 
According to 1\lr. Billings" this specie., is allied to Jll. lonv/spir((, Hall/' 

"but i:-; more acutely angular in the ,,,,hods." 

J\JURCIIISO:O<IA LONGISPIRA, Hall. 

.Jhu·rhi.<:Olliu /ongispirct, HnJl. . .. 1~52. Ped. i\. York, yo1. II., p. ~1J;J, pI. :-;:~, 

figs. 2, u-o. 
Kicholson. 1::-173. Rep. Ped. Pro\'. Ont., p. 10, pI. ;;, figs. 

11 and 12. 

Galt, A. Murray, 1847, E. Billings, Hi',7, and Dr. n. Bell, 1861; 
Elora, T. C. Weston, 1861, and D. Boyle, 1880; Hespeler, T. C. Weston, 
1871; Guelph, Professor H. A. Nicholson; Durham, J. Townsend, 
1878·83. 11I /ongispi?y, is remarkable for its extremely elongated and 
very slender spire, also for its numerous volutions, ,,,,hich are stated to be 
"rounded on the surface, and carinated below the centre." Professor Hall 
says that he has counted twenty·five volutions in a mould of this species 



from Galt, that is imperfect at the bltse. Not more than twenty-one 

volutions can be counted in the most perfect specimen (from Elora) III 

the Survey collection, but this specimen is imperfect at both ends. 

}IURCIJISONIA 'rURRITIFORMIS, Hall. 

Plate l~, fig. 4. 

I.'.'~, Pal. N. York, vol. II., p. 347, pI. 83, 
figs. (), a·i), 

Nicholson.. l~i''-). Rep. Pal. Provo Ont., p. 'iO, pI. 3,. 
fig. 10. 

'\~hiteaves. ISS-I-. This Yolume, pt. 1, p. 26, pI. 4, 
fig. ;) 

Galt, A. :\lurray, 1,':'-[" and E. Dillings, 1.~'i7; Elora, Dr. R. Bell, 1861 
and D. Boyle, 18"'0; Hespeler, T. C. 'Weston, 1,%, and 1871; Durham, 

J. Townsend, 1.)/ J-S:? 

The specimen representerl on Plate 1 J, the test of which is beautifully 
presen'ed on the S8\'en later Yolutions, though the earlier on8S are broken 
off, was obtained l,y ),[1'. Townsend, in 1.':'85, at the" cave," Irvine rocks, 

Elora, and presented by him to the lIIuseum of the Survey. In thi" 
specimen the volutions of the spire are latemlly compressed, but most 
prominent and obtusely sub-angular a little below the mid-height, where 
they are encircled Ly a rather narrow "ne! not much elevated spiral band, 

which is flattened at the summit and bounded above by a spiral impressed 
line. The outer valution, which is not much larger t.han the one which 
precedes it, and rounded below, is encircled by the 'piral slit band a little 
above the mid-height. On each of the yolutions the numerous and close­
set stri,e of growth curve ohliquely hack ward to the slit band above and 

forward to the suture, on those of the spire, or to the base of the outer 
volution1 below. 

LOXOPLOCl)S SOLUTUS, \\-hiteaves. 

Plate 12, figs. 7 and S. 

JIlu"'his(jllia .')olula, \Yhiteayes. ]ss .. t-. This volume, pt. 1, p. 28, pI. 4, figs. 
S twd S a. 

J[ul"'hi.~"J/;rl (f'opidophora, \Yhiteaves. IS:->4. I1Jid, p. :2!:), pI. 7, figs. ;) and 5 a. 

Lo;roplocw, tropidophont.-~, Fischer ..... 1:-1.'-\;-). :olano de Conchyl., etc., p. oS..!i. 

The original description of JI. snlnl(1 was based upon a number of casts 
of the interior of shells collected at Hespeler, Elora and Durham by 

Messrs. Weston, Boyle and Townsend, which show only one spiral keel on 
each yolution. JI. tr()}I/llllpll0 I'{l, on the other hand, was described from 

an imperfect specimen with nearly the whole of the test preserved, and 
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shewing the characters of the entire outer vol uti on, which is encircled by 
three spiral keels. The aperture is circular and the outer lip slightly 
expanded. 

In 1893, however, :'Ill'. Townsend obtained natural moulds of the ex· 
terior of two shells (one at Elora and the other at Belwood), which have 
convinced the writer that the specimens upon which JI. sulni,( and JI. 
tTopiclophom were based, are merely different states of preservation of the 
same species. Fig. 7, on Plate 12, represents a wax impression of the 
.mould from Elora, and fig. 8, on the same plate, a similar impression of 
the mould from Belwood. These show that, when the test is preserved, 
the spire is encircled by three spiral keels, two of which are placed com­
paratively close together, at the upper part of each volution, and the third 
at the base. On the outer volution of the type of 111. troyiclopltOm the 
basal carina ultimately becomes contluent with the upper or posterior 
margin of the lip, on the columellar side. 

EuoMPHALUS I"ORNATUS, \Vhiteaves. 

Phcte 13, fig. I. 

Trochonemct inornatwn, \Yhiteaves. It-:84. This \'olume, pt. I, p. 19, pI. a, fig. /. 

The specimen from Elora represented on Plate 3 of the first part of the 
present volume is the only one that the writer has seen, upon which any 
portion of the test is preserved. The figure of this specimen, however, is 
not at all satisfactory, and the additional and much more correct illustra­
tion upon Plate 13 of the present part of this volume, is drawn from a 
cast of the interior of the shell, from Durham. In spite of its compara­
tively elevated spire, and narrow or perhaps closed umbilicus, the generaJ 
shape and the insinuation of the growth lines on the shoulder of the outer 
volution, would seem to indicate that this shell is referable to EI""III,lw­

Zns rather than to 1',·oclwnel1w. It may prove to be merely an "bnormal 
form of the species next to be considered. 

EUO~IPHALUS G-ALTENSIS, Whiteaves. 

Euo1nphalu.~ Oaltensis, \Vhiteaves .... .. ls,sJ, Tbis volume, pt. 1, p. 21, pL 3, 
figs. 9 a.nd H a. 

Cfr. Euomphalns Gotlaildiclt.~, Lindstrijm .... 1884. Sil. (~il::;tr. and Pter. (;(ltlalld. 

p. 139, p1. I~, figs. 19-:11. 

Galt, E. Billings, 1857; Hespeler, T. C. \Veston, 1867; and Durham, 
J. Townsend, 1878-82. 

This species is very closely related to, if not identical with, the .E. (;ot­

lanclicns of Lindstrom. Still, if the two should prove to be identical, E. 
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Gaitensis is a little the older name, as may be seen from the fact that the 
first part of this ,"olume is quoted from, more than once, in Professor Lind­
strom's monograph. 

EUOMPHALU3 CIRCINATUS, Whitea,'es. 

Ecrutioml'halu.5 ('ircifIC/tns, \Yhiteayes. This volume, pt. I, p. :35, pIs. 3, figs. 4,4, a-c, 
and . ..." fig. ;1. 

Galt and Hespeler, T. C. 'Weston, 1867; Elora, D. Boyle, 1878; Dur­
ham, .J. Townsend, 1<'378-84. 

Professor Lindstrom says *that the genus Eccnliollyphalns was originally 
based by Portlock npon two shells which are expressly stated to bear 
"great resemblance to an unrolled ElIolJlpli(tlus.!I Since then Eccnli01n­
pl/ld/ls has heen made to include" species of evolute Enolnplwli and like­
wise 8yolute PIe 11 /'IJ{olilltri,,-. It must, consefluentlYJ Profe:ssor Lindstrom 
thinks, "be broken up and its species distributed in these genera." In 
,-jew of these remarks, Ecculio1nphalus ci}'cin((,fll~ appears to the writer to 
be a, sinistrally coiled evolute Elfomplwlus. Further, Professor Lindstrom 
hus sllOwnt that in A'lIo)/lpl/rt!lIs {/otlnl1dio(:3 the shell may be either 
involutE' with the whorls everywhere in contact, or evolute and loosely 
coiled, also that its volutions are coiled indifferently to the right or to the 
left. Hence it is not at all improbable that E. circinatns may prove to 
be merely an evolute sinistral variety of E. Ualtensis, though at present 
nO specimens with characters intermediate between these two fOrillS have 
been seen by the writer. 

Professor .J aIlles Hall has applied the name Phane1'Otinu8, Sowerby, to 
the uncoiled species of EIlO1nphalns, but the type of the genus Phanm'o­
lin",. the .Enomplwlus 'Tislatlls of Phillips, is stated by that palfeontolo­
gist to be provided with a "large double dentated keel, continued to the 
inner whorls." 

LoxollelJw Boyrlii, Hall.. 

LOXO"E>IA BOYDII, Hall. 

.l'-':-l:~. Rep. Fourth Geol. Distr. N. Y., p. 138, fig. 
:1 ("). 

~lfur,_'hi"onir( }Jo.ll,lii, Hall.. .1:--;,"):2. Pal. N. York, Y01. II., p. :346, pI. 83, fig. 3. 
Billings ... 1863. Geol. Canada, p. :i99, fig. :i4:1. 

Galt. A. :lIulTay, 1847, and E. Billings, 18", ; Hespeler, T. C. Vveston, 
186/ ; and Durham, .Y. Townsend, }.':·\/,')-82. . 

After the brief description of j"fnrchisonia Boydii in the second volume 
of the Palreontuiogy of the State of J'i' ew York, Professor Hall says: "the 

*Silurian Gaf;tropoda and Pteropoda of Gotland, p. 13,". 
+Ibid., on pl. xiii, figs. HI-31. 
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few iUlpressions of striEe remalnIng upon the cast are not sufficient to 
decide whether the fossil be a Loxonema or lvI urchisonia; and since all 
the Galt specimens, which are of the same age, appear to belong to ,1[,,,.-
0"i80ni(" I have concluded to refer this one to the same genus." All the 
specimens from Ontario that the writer has seen are lllere casts of the 
shell, upon which no vestiges of the surface markings are preserved. Still 
in these the general shape of the shell, with its compressed convex but 
evenly rounded volutions, devoid of the slightest indication of a slit band, 
appears to the writer to be much more like that of a L,vonPill" than that 
of a Jvlu1'chisonict. Moreover another species of Lo'('oneJH(t is now known 
to occur in the Guelph formation of the province. The largest specimen of 
L. Boydii known to the writer, when perfect, would probably have been 
about an inch and three-quarters in height or length. The apical angle 
of specimens from Ontario is ~4·. 

The genus Lo.mnema is included by Lindstrom in the family of Euom· 
phalidre of De Koninck on account of its insinuated growth lines like those 
of Enomphalns, its solid axis and earliest" whorls filled with an organic 
deposit of homogeneons calcite," as in that genus. On the other hand, 
the late Dr. Paul Fischer* regarded these points of resemblance as "f little 
importance, and placed LoXOneln(6 in the Pyramidellid::\:-' and EIiO!ltl'}udll::; 

in the Solariidre. 

LOXONE'!A MAGNUM, \Vhitfield. Var. 

Plate 13, fig. :2. 

Loxolltmc(, magnum, \Vhiteayes. 1884. Thi.,:; volume, pt. 1, p. I ~. 

Shell rather large, elongated, turreted, slender: apic,,1 angle about IG'. 
Volutions not less than eight amI probably as many as ten when perfect, 
the later ones moderately convex and not much broader than high, the 
last not much larger than the one which immediately precedes it: sutul'e 
deeply impressed in the cast. Surface marking:-:; unknown. 

Galt, Hespeler and Elora: the specimens referred to on page 1/ of the 
first part of this volume as LO;C01nenn Tna,qnnm, vVhitfield. They seen~J 
however, never to have attained to so large a size as L. magnulJI, and 
their volutions are apparently much more convex proportionately than 
those of that species. The rate of increase of the volutions of the typic,,1 
L. magn1<rn is said to indicate a "length of fully eight inches for the 
entire shell," but judging by the proportions of specimens from different 
localities in Ontario, their entire length could scarcely have been much 
more than five inches. Still, these supposed differences may be more 
apparent than real, and the writer is by no means convinced that the 
Ontario specimens are specifically distinct from L. mag"""'. 

----------------
*1vIanuel de Conchyliologie, &c., p. 71fi. 



88 

PYCNOMPHALUS SOLARIOJDES, Hall. (Sp.) 

Plate) 3, figs. 3, 3 a, 4-8. 

J>/(lfl'oto})wrio ."'olurioidcs, Hall.... l~r)~. P:L1. K. Y., vol. IL, p. 348, pl. 84, fig. 
4: OJ belt not 4 a. 

Nicholson .. ltl75. Rep. Pa,}, Provo Ont., p. 72, pI. 3, fig. 
15 (1). 

Sf?yt]J(()'ollus solcwioides, \Vhitfield.. IS,,,,:.!. Geol. \Yiscons., yol. IV., p. 358. 

Galt, A. Murray, 1847, and E. Billings, 1857; Hespeler, T. C. 'Weston, 
1867; Durham, J. Townsend, 1878-82; Elora and Belwood, J. Town­
send, 1802. Nicholson (op. cit.) says that P. solarioides is "not uncommon 

in the Guelph formation of Hespeler, Guelph and Elora." 
In the writer's judgment, figure 4[(' on plate 8+ of the second volume 

of the Pahontology of New York, which is stated to represent the base 
of a specimen of P1ell rol/!lI/((l"i(~ solarioides, represents rather the under 

side of an imperfect specimen of P. }Je,.z"t". A number of specimens 
collected by }lr. Townsend at Durham, Elora and Belwood, which corres­
pond perfectly with the other figure (fig. 40) of P. soZ"rioides on plate 84 
of the volume referred to, have cOllvinced the writer that this specie. is 
referable to Lindstrom's genus Pycnomphalu,s. 

Some of these specimens are mere casts of the interior of the shell. In 
these the volutions are depressed somewhat obliquely above and regularly 
rounded beneath. The base appears to be widely and deeply umbilicated, 
and the inner volutions exposed up to the apex, as represented by fig. 5. 
Other specimens are casts of the interior, with the test preserved in the 
umbilical cavity and between the volutions. A section through the centre 
of one of these, transverse to the volutions, as shown in fig. 6, shows that 
the inner surface of the Jatter is encircled by a narrow and slightly 
recur,~ed prominent spiral ridge, which projects to the centre, leaving 
open only a narrow spiral umbilical perfor(l.tion. This spiral ridge was 
first observed by "rr. Lambe in a natural section of a specimen from Bel­
wood. Besides these a few natural moulds of the exterior of the base of 
the shell, in a dolomitic limestone, have been collected. A gutta-percha 
impression of one of these moulds from Belwood (fig. 4) shows the char­
acters of the lower half of the aperture, the heavy thickening of the inner 
or columellar lip, the contour of the exterior of the base, with its narrow 
umbilical perforation, and some indications of the growth lines around 
the umbilicus. The largest specimen of this species that the writer has 
seen (the original of fig. 4, on plate 13,) is fifty-one milliD2etres, or a little 
more than two inches in its maximum diameter. 
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POLYTROPIS, DeKoninck. 

In a paper on the development of the gastropod", from the Cambrian 
to the Trias, * Professor E. Koken remarks that, in his view, the genus 
Oriostoma of Munier Chalmas includes very different things. The typical 
species of Oriostoma (or HO"iDstomc" as the word is amended hy Fischer) 
he thinks belong to the Capulida>, while the forms from the Upper :-lilurian 
described by Lindstrom (excluding O. helicinmn, O. dispa>' and O. niticli",i­
:rnnm .. ) group themselves around the Eumnplutllf>8 rugosns and E. di8CI)I'.~· 

of SowerlJY, for which DeKoninck, in 1881, proposed the genus l'oi!Jtr"7":"-' 
This latter genus is referred to the Turbinid;e by Lindstrom on account 
of the nacreous structure of its test and tbe peculiarities of its opercululJ1. 
Acoording to Koken, Polytropis, as understood by him, extends "ery far 
back in time, as it probably inclurles the" J'h!/f rO/OIIUt1'ln (?) ('(tip/In/'ll 1(( '1 

of Billings, t from the (~,u8b{-'c group of Newfoundland, which is, he says, 
nearly related to "OriostOlJiCfJ globo8U1JL" 

In the" Geology of Canada)' (1.':)(;3. p. 444) EIM)/Jlph((/'II~ 'l'It!JUI'U8, which 
would now be called Polytropis' disl'ol's val'. rngos1l,s, is recorded as OCCUl'­

ing in the Silurian (Upper Silurian) rocks of Port Daniel, in the Baie des 
Chaleurs, and the Plenrot01narict p1'ince8S(~ of Billings, t from the Lower 
Helderberg rocks between Cape Gaspe and Ca,pe Hn"il't' is also a j)/ily­

tropis. 
Some of the depressed conical, solid, shelly opercula, with nUlllerous 

narrow coils, that were formerly referred to EII(JI/lj!1ialus by English 
authors, are no,," known to belong to species of this genus. Such opercula. 
are not uncommon in the Guelph formation at Elora. and lJurham, aucl 
two of these are represented on Plates 3 and 7 of the first part of this 
volume. Five species of Fulytj'{)pis are now kno\vn ttl occur in this 
formation in Can<1da, viz., P. :ndl'cttlls (= G!r'oncllla sull·utlllll. Hall); 
P. '1II(tI'}'oriJleatlls (= Eno7llphcdu.'s })/ac}'olinl'l(tIl3, ,Yhitfield); F. {'n/illlhUIiS 

(= Strapa1'ollns c1'I')1nl(l)tlls, vVhiteaves); and two which were previously 
undescribed. 

POLYTROPIS SULCATUS, Hall. (Sp.) 

Plate ] 3, figs. 9 a,nd 9 a. 

Cyc/onenu(' 8ulcatc(', Hall. ].";.3:2 . . Ped. [\. York, vol. IL, p. 34:7, pI. 3J, figs. 
1, a·d. 

Billings. ,1863. (-;'001. Can alia, p. 34:3, figs. :3,)0, 0-1" 

Cyc!oneTiut .cmlcatu1J1, 'Vhiteayes .. ] S8.../-, This volume, pt. I., p. 18, pI. ;{, fig. :i. 

*Scparat-Abdr. Neuen J~~hrb. fur lYlin. Geol. and Pcl,l;:eont, lFi:~~!), Beilagehand VI. 
tGeological Survey of Ca,nada" Paheomic Fossib, vol. 1., p. 230, figs. 21·.J:, fI.I), 

:t" " "vol. II., Vt. 1, V. 5!J, fig. 2U. 
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Galt Professor James Hall, 1848 ; Hespeler, T. C. "Weston, 1871; 
Du'rha~, .J. Townsend, 1.-;,.';,83; Elora, J. Townsend, 1892 and 1893; 
and Belwoocl, J. Townsend ,md J. F. IVhiteaves, 1893. 

The origin"l types of this species, as figured by Hall, are three in 
number, viz., (1) an imperfect cast of the interior of the shell, with part 
of the exfoliated test preserved on the lower half of the outer volution; 
(2) "a sm"ll individual" about nine millimetres in height; and (3) "an 
impression of" the" base of t.he shell in limestone.)) These give a very 
imperfect idea of the shape of the shell, and none whatever of the surface 
markings of the spire "nd upper portion of the outer volution. The 
woodcuts of C. SI(II'(lIff) in the "Geology of Canada)) ,1r8 mere reproduc. 

tions of two of Hall)s figures of that species, and the specimen fron1 Dur­
ham referred t<, and illustrated in the first part of this volume, does not 

add much to our knowledge of its characters. 
The specimens recently collected at Elora by lVIr. Townsend are two in 

number. Both of these have nearly the whole of the test preserved, and 
Olle of them h"8 also a small portion of its operculum still remaining, 
<tlmost i,l .-:itl(, but turned inside out. :-:\1' much of this operculum is 
broken off that it is impossible to say whether it was originally solid or 
hollow inside, but there is enough left to 8ho\v that it is calca,reous, multi­
slliral and not much elevated exteriorly. 

The specimens collected at Belwood by :'Ill'. Townsend and the writer, 
are sharply defined natural moulds of the exterior of four different shells, 
and gutta-percha impressions of these moulds, such as the one figured in 
Plate 13, t".~etller with the two testiferous examples from Elora, give the 
fol1owing new information about the species. A specimen of average size 
is about thirty millimetres in height, and twenty-five in maximum 
breadth. The volution.s are fin~ qt" six in number, rounded and ventri­
COSE" but depressed and flattened above in such a way as to form a 
shoulder with a narrow band between it and the suture. In the centre 
of the 1J(1,<';(:' of the outer volution there is a narrow but rather deep Uill-

11ilic tl depression, but no portion of any of the inner volutions is ex­
piNel!' The upper portion of each of the last three volutions is marked 
by a fe\y spiral raised lines, and their central and lo\ver portions are en­
circled by nalTOW ridges. lJ pon the lower half of the last volution of 
the spire of the specimen figured there are four spiral ridges, and upon 
the central and basal portions of the outer volution of another specimen, 
there are as many as ten or eleven spiral ridges, the three around the llm­

bilical depression heing more prominent and distant than any of the 
others. The volutions, also, are everywhere crossed by crowded and 
oblique minute raised lines. 
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POLYTROPIS ;lHCROLINEATUS, ~\yhitfiBld. (Sp.) 

EuomphnZu8 ;naCl'ohlU::atlls, 'Vhitfield ... ,1:-1,:-;. Ann. Rep. Geol. Sur"" ,"Viscous., 
for J.~17, p. S~. 

l.'-i~~. (:elll. \\"iscons .. \'01. IV" p. 294, 
pI. l~) figs. 5 and 6. 

\Yhiteayes. .lS84. ThiH volul1Ie, pt. I, p. 20, pI. ;{, fig. 6. 

Elora, T. C. Weston, 1867: a specimen with such an unusually high 
spire as to suggest the idea that the" Iff/llljil'Ir (7) flt','/(lel/lal is)) of Nichol­
son, which has been found only at Elora, Illay have been based upon a 
cast of the interior of a shell of this species. Durham, J. Townsend, I ~8:J : 
the original of the figure on Plate 3 of the first part of this volume. These 
two s.pecimens were identified with EIIUI/III/udll;; iJlaIT/I/i'/ll'aIIlS, in l.s,~-±, 

on the authority of Professor vVhitfield, to whom they were submitted for 
examination. That species was referred to Pol,llt/'(Jj!is by Koken in l.-':',,)~') 

in a foot-note to page 42;5 of the paper previously quoted. 

POLY1'ROPIS CRB~ULA'l'UR, 'Yh;teaves. 

StTCt]JarOUu-\ f"'f:lllr/ntlls, \Yhiteayes .1884. Thi:,; volume, pt. 1, p. '21, pl. 3, figs. 8, 
S, a-I,. 

Durham, .J. Towllsend, 187.'3-:--:2: two specimens. These are remark-
ably similar to a shell that Hall figures on Plate ~5, figs. 11 and 1 J, of 
the revised edition of the Twentieth Annual Report of the Regents of 
the State of New York, uncleI' the name (( PleilJ'/)flilillu·iu (1'/'I)/'/wIIl?flla) 

Hoy';," but bear very little resemblance to the type of that species, as 

.figured on Plate 15, figure 10, of both editions ot that report. ;I-lor,-over, 
the periphery of P. jjoy, is deseri\Jed as "somewhat flattened, with a de­
pressed band trune"ting the upper angle," whereas that of the Durham 
speciluens is regularly lJut rather narrowly rounded. 

POLYTROPIS DUHHAMENSIS. (N. Sp.) 

Pl"te 14, figs. I aua :!. 

Shell of medium size for the genus, suhdiscoidal and more than three 
times as broad as high, spire depre."ed and scarcely raised above the 
highest level of the outer volution: suture deeply channelled: last volu_ 
tion gently convex above and below, subangular and obtusely sub­
carinate at the reriphery.: base rather widely hut shallowly umbilicltted 
in the centre, the umbilicus occupying more than one-third of the entire 
diameter and exposing nearly one-half of each of the inner volutions, 
though its sides slope gradually inwards and its margin is rounded and 

. 4 



very indefinite. Y olutions three in number, or possihly four if the apex 

were preserved, and encircled by narrow spiral ridges, which are every­

\\' here cro:-3sed by nUlllerous and crowded tnl"tlsyerse strire. On the last 

yolution there are tiYe spiral ridges, one at the periphery, two on the 

apical and two on the basal side, hut the two above the periphery are 

much more prominent and cli:-:;tinct than the two which surround the 

umbilicus. On the last volution of the spire there are two prominent 

spiral ridges. 
~Iaximum breadth of the largest specimen collected, thirty-four milli­

lllf'tl'l:'~: greatest height of the same, ten mm. 
Edge ~lill", near Durham, .J. Townsend, 187D-l:~,);): two specimens 

with the test preserved, and a remarkably well preserved natural mould 

in dolomite, of the exterior of the apical side of another specimen. 
If the angulation and vbtuse carination of the periphery of the only 

two specimens in which that part of the shell is preserved is not abnor­
mal and due to vertical pressure, it would seem that this species is most 
nt'arly related to Polytropi8 1I1(tlll.", the O,'iosto})lll ((l({tHin of Lindstrom, 

l-igured on Flak 1G, figs. 14-19 of hi" monograph of the Silurian Gastero­
pod a and Pteropod" of Gotland. The upper side of the specimen repre­
sented by hg. I on Plate 1:3 of the present paper is exactly similar to 

thi1t of the specimen of Orio:-::toJH.a o I/,rjl I !ct (lI/JI , "\Va.hlenberg (Sp.) figured 
by LindstrLilll on Plate 20, rig. ::17, of hismonogl'aph, but in vVahlenberg's 
species the shell is planorbiforll1, with rounded periphery and an extre­
mely wide and ()I)(O'll umbilicw.;. /')'((({j)(trul1us ~ri({y(tJ'f!lIsi.-;, ::\Ieek,* which 

is probably also a jJl!l!J()'opis, is described as having a discoidal shell, 
,yith rounded \"olutions and an umbilicus in which "almost the entire 
diallleter of the inner volution is exposed." 

POLY'l'ROPIS P_'RVULUS. (:\. :-:1'.) 

Platel:~, fig>;. 10 ,Ulll 1 I) a. 

Shell small, depressed turbinate and a little broader than high: 
spire not much elevated, not :su high 1:18 the liL,-,t yolution. -Volutions 

three, or perhaps four when the apex i.., preseryed, rounded and 
,-entricose, but tlattened and lmJ'rowly shouldel'ed at the suture above: 

suture angular hut apparent.ly not channelled: L(ls(--;' of the last volution 

l'at.her n:=t.rrowly but deeply unlbilicated, though the inner yolutions are 
appal'ent.ly coYel'ed over . 

. Surface marked. by narrow spiral ridges) which appear to be crossed by 
llllnute and crowded transvecse raised lines. On the last vol ution there 
are ",e\~en spiral ridges visible (and there may be one or two more in the 



03 

umbilical cavity, which is almost filled with the matrix), but the 
ridge at the shoulder above is much more prominent and separated on 
each side by a wider interval than any of the others, and the four which 
surround the umbilicus are smaller than the three upper ones and placed 
very close together. 

Dimensions of the only specimen known to the writ'('T IW1Xlmum 

height, about ten lllillimetres; greatest hreaJth, thirteen mm. 
Durham, J. Townsend, 1884: a single specimen with most of the test 

preserved. 
This little shell resembles Polytr()Jli.~' Wi.'..;l'//f!lls/,-.; (the Ol'ius/IIIII((. lJ'is­

oyense of Lindstriim*) from the Silurian rocks of Gotland, in '" many 
particulars, that it may ultimately prove to be only a geograpltieal vari­
ety of th"t species. As far as can be ascertained at present, the princi. 
pal difference bebveen these two fonns seems to be that on the umbilical 
side of the Canadian shell there are at lectst ti ve spiral ridges, which '11"e 
closely dispo~ed and not very prominent, Whe1'8<ts on tha,t side of the 
shell in the Gotland species there are only two spiral ridges, which are 

large and distant. 

CODO;OCHILUS l'lTRIA'I'UB, \yltite:lYE:'~. 

COdoliocheilll.~ ... dririlnm, 'Yhitea\"es, lS~·;'±. This yolume, pL J, p. J-;, pI. :3, fig.:1 
CO(lOIII)I'hilll" 8t1'ictf 118, Fischer. 

Hespeler, T. C. '\Veston, 1867, two specimens; Durham, .1. Townsend, 
1:-:;78-;...;\ abundant; Irvine H.,ocks, Elora, J. Townsend, U:':',--:;'\ thre(~ 

large specimens. 
The systematic position of the genus Cu({rl//ul_'hilll,'-; is still uncertain, 

though, as pointed out by Fischer (op. cit.) it is obviously most nearly 
related to SI'/)I,:o.,;tOlita, Braun. Zittel, in the second yolume of his" I-Iallc1-
buch der Palxontologie," makes no mention of COdO)/OI,hiIIIS, but place~ 

Sco1iosto/Ju~ in the family Scala.riad:+,. Fischer, on the other hand, places 
Corlo·no/,ki1,I.s in the Delphinulidil?, immediately after SC(JII;()''''.:/(Jllla and its 

sub-genus Conchnh~, Steininger. 

STRAPAROLLI:-IA DAPHNE, Billings. (Sp.) 

Stra,pw·ollu...; Daphne, Billings. L<";O:!. (';-enl. Sut'\'. C'allad<~) Pal. Fns~., vol. L, p. 
160, fig. 1-1.-" 

Galt, A. Murray, 1'~41, and R Bell, 1861; EIo-:a, D. Boyle, 1880 ; 

Durham, J. Townsend, 1~7,~-8~. 
--------:-c::------:----:--::-----:c-:- --- - ----­

*Silurian (-::-f\,~teI'opoda and Pcel'opoda of Gotland, Stockholm, 1.-';:-;-:1. 1'. In7, 1)1. 17, figs, 
26-28 and 43"4G. 



Only casts of the interior of this shell have yet heenobtained. Judging 
IIV th~se the species is provisionally referred to Billings's genus Stra­

Ji;tndlillJI
J 

though it may prove to be a Pycnomphalus. 

~'j'R:\I'.\HOLLCS HIPPOLY1'A, Billings. 

SIIYtjl((I'ol/ II." flippo/yIn, Billings .. 1 sn:2. (~eoL ."'n1''". C,\.Il,Lih"l" Pal. Foss., vol. 1., p~ 
Inn, fig. ]-1::-1, (1-11. 

G,tlt, E. Billings and John Richardson, 1,',,7, amI R. Bell, 1861 ; 
Elom, T. C. \Ye.,(o1l, 1,'1;7. This species, also, is still only known from 
casts of the shell, upon which no trace of the surface markings is. 

preserved. 

HOLOPEA, Hall. 

The genus Holo),eo was referred to the Littoriniche by Salter in 1859, 
and by Lindstrom in I ",q, but to the Turbinidre by Zittel in 1882. 
Fischer, in his" l\Ii-Llluel de Conchyliologie," remarks that it is composed 
of incongruolJs material, and that it has been circumscribed by Salter and 
Lindstrinu so as to include SOllle snuell shells apparently near to the 
Littorillid<!'. Four species of gasteropoda from the Guelph formation of 
Ontario have been referred to lIolapea, but two of these, viz., H. 
(;lu.'I/)II"11818 and ii. 1I"('il/f"ntalis, are known only as casts of the interior of 
the shell, so that t.heir generic position is still uncertain. 

HOLOPEA HARillONIA, Billings. 

IJolop"rt ]JO"lIlollin. Billings. L'-i!j:!, C-::-eol. ~un·. Canatla, P~l. Foss., H)l. I., p. 158~ 
fig. l4:1. 

Gal t, .John Richardson) 1857: a single speeimen with most of the test 
preserved on thE" last yolution. 

The salient feature in the type and only known specimen of H 
1['U'lIlfl'lio, as described by Billings) is the" wide fiat band," which is 
stated to be "equ,Ll to a little more than one-third of the whole height, of 
the ,vhorl,') around the middle of the last "olution. This" band," how­
P\ Pl', is merely a yt't'y f<"l.int latl'ral compression of the centre of the last 
volutioll, but in every other respect the shape of the shell is essentially 
similar to that of the type of 11. r;,·w;o. 
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HOLOPEA GUELPHENSIS, Billings. 

Holopea (-htelphl~IUJi8, Billings. . .. 1862. Geol. ''''m'\', Cana(la, Pal. Foss., vol. I., p. 
l:iD, fig. 1.:1. 

,18tl3, (~eol. Canalla .. , p. :3-1::3, fig. :~.)l. 

Nicholson .... 11"7.), Rep. Pal. P['(w. Ont., p. 7"2, pI. 3, tig. 18. 

Galt, A. Murray, 1847; Elora, D. Boyle, ISi4; and Durham, .T. 
Townsenrl, IS7S-I'~ : a few casts of the interior of the shell. 

This species is very imperfectly characterized, and may he referable to 
PolytTapis rather than to lIolopen. 

HOLOPEA GUAeIA, Billings. 

HolOpNt Orcu'ia, Billings. 

\Yhiteaves 

Ph,te 1., fig. 3. 

.1~62. Ceol. :-)un'. Canada, Pal. Foss., \'01. 1., 
p. 159. 

. .. 1884. This Yolume, pt. 1, pI. :1, tig. 4. 

Galt, E. Billings, 11'57: '" single cast of the interior of the shell. The 
base of this specimen was originally covered with the matrix, and in the 
original description of the species it is stated that the umbilicus anrl snr­
face 11larkings are unknown. This matrix has since been removed and 
the base of the cast found to be compressed convex exteriorly, and de­
pressed in the centre, with iL very narrow umbilicus partially filled by the 
inner lip below. Remains of the surface markings show that they COll­

sist Qf lines of growth that curve ohliquely and somewhat convexly back­
ward ahove, and concavely backward helow. As stated on page 1 K of the 
first part of the present volume, two specilliens, which are pruhably very 
large individuals of this specie" were collected by :lIt-. Townsend at Dur­
ham, between the yem's 1,',.1, and IS8~. 

HOLOPEA (~) OCCIDE~TALIS, Nicholson. 

Holollf'a (J) ol'C/flultalis, NidlOlson .. ISj;"). Rep. Pal. prO\'. Ollt., p. ~,\ rig. (JO. 

Elora, Nicholson. This species is not represented in the Museum of 
the Survey, and the writer has never seen a specimen of it. As stated on 
page 91, and) judging by the figure, it may have been based upon a cast 
of the interior of the shell of a large and high-spired variety of Poly/I'opi" 

rf1.,(I,crol i neat "'8. 
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~"C:cn:::"LITE::: \E~-rRIC05LSJ Hall. 

l:;":',~. 

~i·.:.~r:,L"Dn_ 

1'-5~. Pal:\. >ork, ,ol II., p. 347, pl 83, figs. 

7. a-T:., 
.1 ~t3:i. GeoL Canada, p. 339; fig. 34-6. 
1,7.5. Rep. Pal ProL Om., p. 71, pi 3, fig. 5. 

era,, __ \.. :'>Iuer-F. E~;. and E. Billings, Eo7; Elora and Durham, J. 
TOWIL"€nd. l:';,-,-~; Hespeler, );"icholson. 

3;.[.~,:, :-~ .. C;ljffjI"1.'~~'.!..~; \Y!:.::~<:iSe5 .. E~. Tbi.:;: '\olurue: pt. 1; p. 16_ pls. 3, fig. 2; and 
:-. Ii.?_ 6. 

TIlli stc.-ics "as 0,-izin.a;;' descrihed from a single specimen collected 
a, D-"rh~m. and Ihere -are ';0" three other typical examples of it in the 
)1 useUIll 'YI Ite :3ti.:~-::--:-. one Trom He::--peler, one from Elora and one from 
Durham. It.3 princi~al characteristics are the slender, subfusiform con­
t4)nf or t:ho:- ~he:;L and the nearly- c-dindrical shape of the somewhat con-
3triCI-?-d outer \oluLio~ "Which ~ us·ually a little narrower than the one 
rhar immediately precedes it. The later ,olutions of the spire, too, are 

generally much broader than high. 

S'CB"CLITE3 CO}fP..:\.CTl::-S ~ '\ ar. 

P:ct.E: I-!: figs . .J and 5. 

Six specime~ or a small 3Jf0J~ld'?~·; collected by )Ir. To"Wnsend at Dur­
ham and no" in the Sur-ey }I useum, differ from the type of S. compactus 
in the iollo,,-IDg- paniculars. They are still more slender in shape, .not 
most tumid at the mid~length, and the Out€r ,olution of each is scarcely 
contracted but gently com-ex, a little more so than the one which precedes 
it. The last -volution c.r the spire and sometimes the last but one, are 
usually higher than broad. It is doubtful whether these specimens (two 
of "hieh are fi,,"Ured) should be regarded as a mere ,ariety of S. compac~ 
t J~~. or as a distinct species. 

OPERCCLI. 

of unknown genera and speci~s. 

A. Paucispil'al opercula. 

Plate l±, fig. 6. 

A. few paucispiral opercula, like those of reoent species of Tatwa or 
Littorin'" were cDllected by:'>1r. Townsend at Durham in 1884 and 1885. 
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These are described in some detail in a paper published in the Canadian 
Record of Science for December, 1891, and entitled" ;:;Iotes on tbe occur­
rence of Paucispi!'al Opercula of Gasteropoda in the Guelph formation of 
Ontario." As there stated, they are" rather thin, nearly fiat, but slig'htly 
concave externally and as slightly convex internally, broadly subovate, 
about one-fifth longer than broad, obtusely pointed at the end correspon­
ding to the posterior angle of the mouth of the shell whose aperture they 
closed, pancispiral and composed of from two and a half to three rapidly 
expanding volutions, the nucleus Seing eccentric. "* "(july the outer or 
concave surface of each of those opercula is exposed to view, the inner 
side being buried in the matrix." Figure 6 on Plate 14 represents the ex­
terior of the largest and most perfect specimen known to the writer, of 
natural size. Its maximum length is twenty rnillimetres, and its greatest 
breadth sixteen. It is so highly dololl1itized that it is difficult to estimate 
its exact thickness, but at the distance of a millimetre from the edge, "t 
the somewhat truncated termination of the outer volution, its thickness 
is bet,ween one-half and three-qumters uf a millimetre, though it seems 
to increase rapidly inward. 

These opercula would seem to have belonged to shells that are referable 
either to the ::\ aticid", or to the Littoriniej,p. At present there is no 
satisfactory evidence that the N aticid," dated as far back in time '" the 
Pah,ozoic era, but the Littorinicle' are saiel to be represented in the Silurian 
period by numerous species of liolli/leo. It has previously been shown 
that four nominal species of HolojJect have been described from the Guelph 
formation in Oanada, but the generic relations of 11. OI,(~lplu'II."i8 are sti 11 
very obscure, and it is most probable that Ii. o('o'dn/frfli8 is a l'olU(!"up;8 

B. Supposed multispiral opercula. 

Plate 1."), figs. +, .l, ;j a and G. 

Several specimens of an organism, which may be the operculum of Eorne 
gasteropod, were collected eet Elora and Durham by :lIessrs. I:"yl," and 

. Townsend between the years 1878 and 1892. The most perfect of these 
organisms, such as the speciu1en represented by tigute -± on Plate 1\ an-' 
elongate conical, nearly three times as long as broau and tl'unGated at the 
larger end. Their iuternal structure, as shown in natural or artificial 
longitudinal sections, like that represented three times the n;Ltural size 
and somewhat diagrammatically by figure 6 on the same Plate, is very 
singular. It consists of an extremely elongated, slender, multispiral cal­
careous and solid central axis (a), which is everywhere surrounded 1,0' a 
second and correspondingly slender, solid and tightly enveloping calca-

iCRather th~m " f;ubcentral, " as stated in the VttlX'!" referred to. 
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reous coil composed of from twenty to thirty sinistral volutions, in close 
contact (b), and this in it:-:; turn is enveloped in a thin calcareous outer 
layer or sheath (e). The volutions of the outer of these two shelly coils are 
flattened from ha.('k to front and narrow at the edges, so that in specimens 
such as the ol'igimtls of fig" 6 and 5 a, in which the thin outer coating is 
not preserved, as is usually the case, it is only the outer edges of the volu­
tions that are visible. At the larger end, the outer layer or sheath, when 
preserved, seems to project very slightly beyond the outer shelly coil and 
to form a l'ai:-;ecl rim around it, but in those specimens in which the outer 
layer is not preserved, the last volution of the outer coil appears to ex­
tend a little beyond the central axis, and to be ultimately truncated 
rect<111gularly, thus giving the appearance of a comparatively broad de­
pression in the centl'f' of t,}18 larger end, as represented by figure 5 a. 

CEPHALopnDA. 

()HTHOCERAS NEL"\YYXI, Dillings. 

O!"th()"~m~ ,r...,',·llI'iui, Billings. p.j(j:2. C';'l'O!. Sun'. Cana(la, Pal. Foss., vol. I., p. 161. 

Galt, Dr. R. Bell, ISGI ; a very imperfect cast of part of the interior 
of the septate portion of the shell. The siphuncle is placed at a short 
distance from the margin and apparently moniliform, like that uf O. 
(('11,gllirdlllll, ,Yahlenberg, as figured by Fool'd, (figs. I, a-f) on page 71 of 
the first part of his Catalogue of t.he Fossil Cephalopoda in the British 
l\iuseutll) uut the ."urfa~e markings are unknown. The only other speci. 
men of this imperfectly chamcterized species that the writer has seen is 
an e'jually badly preserved cast of the interior of part of the septate por­
tlOn of the shell, collected at Elora by ~I r. Townsend and kindly pre­
sented to the :lIuseum of the Surn,,, by :'11'. B. E. 'Yalker, of Toronto. 

ORTHOCER.\S CREBESCE~S, Hall. 

lStij. T"\ventieth Rep. Reg. K. Y. ~t. 

('a!~ .. :\(":_ Rist., p. :tJel, pI. 19, figs. 
1, _ antI .3. 

Hall &. ,Yhitfielc1 l;"j.~l. Itt::p. (:eo1. ,'-iur\'. Ohio, yo1. 11., pt. 
2, p. IJ~, pl. !), fig. :2. 

\Yhiteaves.. lS,s-±. This Yoitllne, pt. 1, p. 37. 

Hespeler, T. C. ,Vest"n, 1.'71, and Elora, Mr. James Gladstone, IS76: 
the tw~ specuuens referred to on page :37 of the first part of this volume. 
Both of these at'e coarse and impedect casts of the interior of the shell 
upon which no traces of the surface markings are presen~ed. ' 
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ORTHOCERAS MEDULLARE, Hall. 

Orthoceras merhtlla're, Hall. . .. 1860. Rep. Frogr. (-:-eo1. Slit,\,. '''i,'wI-ln:=... fl)r 
1 ~.~l~) p. -1. 

1~67. Twenthieth Rep. Reg. X. Y. ~t. (';-tlJ. :--"-nt. 
Hist" p. 3.'):1, pI. :if) (11), figs. 1 an,-1:2. 

\Vhitea,'es.IS,~4. This YOlllme pt.. 1, p. :\7. 

Elora, David Boyle, 1876: the specimen referred to on page :37 of the 
first part of this volume. 

ORTIIOCERAS SCA:'IDIOXI, ~icChesney. 

Orthocel'a:; (o//{/JwrtI'P, Hall. 1860. Rep. Progr. neoL :-)un". \\'i>;cons. for 
]839, p. --1:. Bllt a.pparently not 0.1"1)1/1/1/1/(/1"1, 

~rarldin, IS;-,'j'. 

S('nmmoJII:, 1JcChesney .. 18Gl. New Pubt'oz. F!)ss., p. !I:.? (Te~te Hall.) 
Hoyh:, 
h'neotatIlJn, 
irreuuJare, 
cwrruiatwn, Hall 

('olnmlla}"l?, Hall, 

[W!lIlIcUllln, Hall 

OT'/I~'j, Hall. 

.1867. Twentieth Rep. Reg. \-. Y. ~t. (\ll). 

K,lt. Rist .• p. :l.j;l. pI. I~ (10). fig". ]0 an,1 II. 
Bot possihly not O. ((1/~/ld(f/II!Ji, ,\Yahlenherg, 
Is~i. 

ISiO. Rev. etl. Twentieth Rep. Reg. :\. Y. ~t 

('ab. Xat .. Hi1::it., p. -fll,pl.I(J,ti.\.',.-: . ..j.,j)<lwl'i 
.. ISil), Ibid., p, ..J.l:~, pI. 19, figs. 10 ltwlll, awl 

pI. :!..J., fig. 1, 
IK7"i. III first eel. of ~. A. ),Iillel"s Am, Pal. 

FOB::;" p. :!..J..-l. 

Prnbahly also Ol'tli0f'€m-; ('(Ulnllls, Billing;;, l~ti'j, ('(~t. SillH'. F03S, Antit:osti, p, 
8:1; aCt:. to H,dl. 

The specimen of O. Cadlll1l8 from Elora referred to on page :J.~ of the 
first part of the present volume, is a fragment of a longitudinally ribbed 
and fluted Orthocera,s, not quite an inch and a half in its maximum 
length. Although identified with O. OIe/nl"S by E. Billings himself, it 
is difficult to see how this fragment can be satisfactorily distinguished 
from the O. Dm·1/·ini, Billings, of the Guelph formation, as that species 
is now understood, or from the O. &ellatuInm, BillingR, from the Anticosti 
group of Anticosti. 

A much more perfect specimen, which agrees perfectly with Hall's 
figures of O. angnlatum, on Plate 19 of both editions of the Twentieth 
Regent's Report, was collected by Mr. Thomas G. Connon at the Inine 
River, Elora, in 1887. This specimen, which has recently been pre­
sented to the Museum of the Survey by ~fr. Connon, consists of a piece 
of the septate portion of the sbell about five inches in length, and a 
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portion of the hody chamber ab()ut an inch and it half long, but there is 
a piece missing between them, \\thich, from the rate of tapering, is 

estimated at nearly two inches in length. Allowing two inches for the 

missing piecp , the specimen, ,yhich eyt'll then is imperfect at both ends, 

coulcl scarcely haY8 been much less than eight inches and a half long. 
It has a '~'omidemble portion of the test preserved, especially at the 

smaller encl, and the position of the siphuncle is clearly seen in two 

nearly trans,'erse fractures. The surface markings consist of narrow 
amI continuous l!)Il.!..:.'itudina,l l'idge~J separated by rather wide intervals, 
allfl by numerous - transverse raised lines between the ridges. The 

.siphuncle is \'pry nearly central. 
In the T\n-'Iltietb Regent's Report, Hall says that his O. ((nqulatum 

.. is probably the species (lescribecl by :III'. :;\IcChesney, in a paper 
puLlished in l:··qil, under the names O. Sra/llI/tOni, 0. l-Ioyii, O.lineolafum, 
(), i/'I·I~.r/III((J·(" (). Jro()(lll'()!'llii. The la'lt une figured is a fragment less 

thall an inch in length. .\ gutta-percha cast sent by Prof. iVinchell 
under the na,me O. S'lliilllllltli, corresponds very well "\vith specimens 

referred by me to O. ((/Iy/l/alllll~. Should the species prOY8 distinct from 
the I<:uropean 4111t', we may select a name from among those above cited." 

In a foot note tn page 4U of the re"iRed edition of that Report, he says 
al"u. in effect, that 0, ((IIY"/fllllliI, Hall, (), CUll/lIll/OI'I!, Hall, O. ,,:>'(·ammoJ1·i, 

"\fl'l'hesllc'Y, Itud O. COdIllIIS, Billings, are all probably the same species, 
and in the explan·ttion of one of the figures of O. nnglrlaflllll, in the same 
Hf-'ll()rt. it is ~t,atecl that tht' character of its surface "is precisely like 
that of n. 1'(1/11'1)/((1/11/1, Hall, from t.he ::\iagara group of Sew York, and 

ditfers in no essential pal'ticuhtr from the minute surface markings of 
(1. CUlUl/lIW!"r:.·' 

~-\t different. times no less than ten names have been given to this 
spt'l'ii-'''; hut, of these, (I. SI:lIl/llIll)lIi, }[cChesney, is here pro\Tisionally re­

tained on the gl'uuncl that it appears to be the first that is not pre-occupied. 
)J1". Foord't; figures of English and ,-";wedi:-dl specimens of O. ((JIgnlat1Mn, 

vVahlenberg, on page 71 of the first ]J>1rt of his catalogue of the Fossil 
Cephalopoda of the B,-itish ,IlS""m, represent shells that are distinctly 
L'un ed, .with sub marginal siphuncles, but his description of O. canali-

1'11111/lIlli, ;o\lf\\'('rI)y, applies remarkal)ly well to the large Elora specimen 
here referred tq 0. ,')"'/IIJIIIIUIlI:, 

ORTHO('ERAS D_-\HWIXJ, Billings. 

ISli:!. Cieol. Sun'. Canada, Pal. Foss" yol. 
I., p. J61. 

]S7.~), (::-eo1. Sun'. Ohio, \"01. 11., pt. 2, p. 
I-t9, pI. ~, fig, 9. 
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Ot,thocera8 Dax,,-,ini, \YhiteaY8s. . .. IsS.J.. This \'olume, pt.. 1, p. :3:-.:, pI. G, figs. 
:2 and 2 a. 

Oyrtoceras Jlyrh'e, \Yhitea\'es. . .. 1.SS-l-. Ibid" p. ;38, pl. (i, figs.:3 a.lHl;3 n. 
O/"thol'ent8 !Jw'/I'ini, Foord. _..... .1~S;';. Cat. Foss. CephaL Brit. ~II1.-J., pt. 

1, p. in, fig. x. 

The type of this species is the abnormally compressed "nd badly preserved 
cast of the interior of a shell collected by E. Billings in 1.%, at Hespeler 
(then called New Hope), referred to on page 38 of the tirst part "f the 
present volume and figured on Plate 6. Two additional specimens, both 
undistorted and well preserved casts of tbe interior of the shell, were 
collected by Mr. Townsend at Durham between the years 187S and IS.~3, 
and one of these is figured on Plate 6 of the first part of the present 
volun18 under the name Cyrtoceras .illy/'icl-', This latter specimen is remark­
ably similar to Professor Blake's figure {Plate 7, fig. 1) of O.lIlIqlfl((tIfJlZ 

in the tirst part of his" British Fossil Cephalopoda," which :Ill'. Foord 
says represents O. cirya/I{III, Sowerby. It seems to the writ~r that tllt'!'€' 

is very little difference between O. D(I1'II"I>ni, Billings, O. bdlatnlllJrt, Bill­
ings, and O. ril'g(ltlllll, Sowerby. In the ~luseLllll of the ~unTey there is 
a small well preserved fmgment of an Ortlw"eras, collected by Dr. It.. Ilell 
in 1862 from the Silurian (Upper Silurian) rocks "t L'Anse it la Vieille, 
in the Baie des Chaleurs: which was identified \\'ith O. ("il'[Jtll II iii , ~()\\·el'lJy, 

by E. Billings. The slll'face ornamentation of this ,'>pecilllell consists of 
very n,v'row longitudinal ridges, with extreruely fine, numerOus and equi­
dist;'-1nt, tl'ans~'erse raised lines in the rather wide space:-; betwpen them, 
thus producing a cancellated appearance when the specimen is placed in 
a favourable light. 

OR'l'IIOCERAS ANNULATUM, val'. AMEHICANU,". 

O/,thol'l iY(~ w/lIldalum, Hall. 

0/ t hol'l; m ~ norlol'OstahtlJl, NlcChesney. 

O/'fho('(-r{/~ ullri1l1(1fwn, Billings .. 
O,/·thO('era8 nodoco8lcUmn, McChesney. 

01'thO(,Uct8 anmdatum, Hall. 

IS;-,:2. Pc'Ll. N. York, Y01. II" p. fiG, 
pI. ~!), fig. :~. 

1 S,-):.? Ihid., p. ~!):j, pI. ti-! ,mel pI. 
U5, fig. :~. 

, .. ],"Hl1. New I\d:\,(,z. FOHS., p. !I-I-, 

pl. ~J, fig. ,) . 
. . .. , .. ,lXI);3. Gco!. ('all<L~h, p. :~:.?). 

HWI:i. Trans. Chicago AI·, -:\"M. ,<"':c, , 

vol. 1., p .. ,;l, 1'1. g, fig. '" 
, ... 1R(ii. TWf'lltieth Reg. Hep. N. 

York :--;t. C<tb. :\at. Hist., p, ;),)1, 
pI. ~O, figs. J·G . 

.... . 1870. lb., Ji.ev. e(l., p. -!-11, pI. ~-l-, 

figs. 2--!. 
Hn.ll and 'Yhitfiel(l ...... l.S7:i. (~eo1. :--;nr\,. Ohio, n)l. 11., 

pt. ~, p. 14;, 1'1. 9, fig. I. 
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Od/!ocr:ras CtlillIIlrdnm, \rhittielcl.... . .. 1882. Geo!. Sury. Wiseons., yol. 
n'., pt. :3, p. 298, pI. 19, fig. I. 

\\'hite,wes.. .1 ,Q,S-f.. This volume, pt. I, p. :38. 
Orlllll<'/:!"(I.,' anllu/ntnm,Y<1r. ~-1ml'I'iN/ld(ll!, Foord .1888. Cat. Foss. Cephal. Brit. 

"1I llf-;" pp. ;)(i and 57. 

Hespelcr and Elora: the two specimens referred to on page 38 of the 

first part of this volume. 
Mr. Foord (01'. cit., p. 57) thinks "that there exist sufficiently well­

marked characters in the .. A.merican form of O. aJlllliJatllm to make it 
desirable to sep Irate it from the European one," and he accordingly proposes 
a local designation fol' the former. " The characters," he says, " by which 
the ,'ariety Allu~ricanHIn is distinguished from its European allies reside in 
the surface ornaments. These coneist of transverse elevations, partaking 
more of the nature of undulations than of ribs, and becoming in some 
places indistinct or even ohliterated. The undulcttions are generally wider 
than the spaces separating them, being at a distance of about one-sixth 
the diameter. The fimbri<t' are coarse~ as in the variety craS8UJn, but 
with their arches or festoons much wider apart. Three or four only 
occupy the spaces between the undulations. The longitudinal elevations 
are HOIlletimes so strong as to cause a nod use appearance ,; but this is not 
always the case, as I have a specimen befOle me in which they are very 
obscure. The rate of tapering in a somewhat flattened example from 
Canada, measured alung its broader diameter, is 1 ill 17." 

GO:-'1 PHO(~gHAS SEPTOHE, Hall. 

) Sfii. TVi'entieLh itel" Reg. )"l, Y. St. 
C'ah. Nat. Rist., p. 330, figs. 9 and 10. 

IS;.~). Hep. r:-eoL SUI'\". Ohio, yo1. 11., 
pt.. 2, p. 15l. 

1 SSJ. This YOlllme, pt. 1, p. 39. 

Elora, R. Bell, 186/ : the cast of the boely chamber referred to on page 
:39 of the first part of this volume. The six lateral sinuses and azygos 
dOt'sal sinu.s in the apertUl"e of this specimen clearly show that it belongs 
to that 8eetion of the genus (T'ollljdlf)f'I"I'as which Hyatt has separated under 
the na.me .1)'lptallll'I'/!I·('I'!(s. * This latter genus i-; said to be founded upon 
a speeles ~ll the :\Iu~eum of the Geological 8urvey of Canada, the Gom­
jll/l~~I'I"'((S II,//otlllll of Billings, but (;. 1)1.t7'ftllll/ is a mere manuscript name, 
whIch has never been published, attached by BiIIiIlO"S to a rouah cast of 
the interior of the body clu1mber of a shell, with th~ aperture badly pre­
s<j{"veel, fl"Ulll~~e~ilul"ia~ (Upper 8ilurian) rocks at L'Anse a la Barbe, 

X~~r'"/.l:.l~:~ 2~,~~u","il Ct-'l,jl.tiuputl.o.;. Prl)c. B()I"'tun t;~;1t. Rist.) April, 1883. vol. 
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near Port Daniel, in the Baie des Chaleurs. lIIoreover, it is difficult to 
see how the specimen thus labelled is to be distinguished from (I. 8/(b­

grctcile, of the same rocks, or from G. I:Wptr)J'I:'. 

ASCOCERAS TOWNSENDII, vVhiteaves. 

AM·ocel·a.~ TOII'II.~elldi, \Yhitea,yes. 1884. Thi" Yolullle, pt. 1, p. -t.l, pI. fl, fig::;. -l an (I 
JCt. 

The specimen collected by Mr. Townsend at Durham in 180:3, and 
described on page 41 of the first part of this volume, is still the only ex­
ample of this species that the writer has seen. 

UYHTOCERAS ARCTIC~\.'\IERA'l'UM, Hall. 

Cydocera8 an'fil'anwrahulI, Hall. l~,-):? Pal. N. York, \'(Jl. IL, p. ;~±!J, pI. ,'-;-k 

figs. 7, ((.d. 
Billings . .. . 1863. C::-eoL Canatla, p. :340. 

Galt, A. IVIurray, lS-!I, and E. Billings, 18C)/; Hespeler, E. Billings, 
1867. These localities are given on the authority of E. Billings, in the 
" Geology of Canada," and the names of the collectors and d",tes at which 
the specimens were co:lected, on that of old sheets of p' inted lahels pre­
pared for use in the I\1useull1 of the SurvAY, but the writer has never seen 
a specimen of this species, 

CYH'rOCERAH OROVES, Billings. 

Plate 14, figs, 7, S :l,-h, anrl R 

Uy/'tOCUYlS O/'od,-...:, Billing!> .. 1862. <-i-eol. Sun'. CamLl1a, PaL Foss., yo1. L, p. Jl-i:2. 

Hespeler (New Hope), E. Billings, 1857: >1n imperfect c,,,t of the in­
terior of the shell. This specimen, which is the type of the specie.s. but 
which has not previously been fi.!.!,ured, i') represented !Ill Plnte 1 +. In 
the original de~cl'iption of C. Ol'o(f(~s no mention is made of the siphuncle, 
but it is evidently exu.gastric and situa.ted close to the margin of the 
venter, 

Two specimens, which agree with the type of tlli" specie~ in general 
form, also, very nearly, as far as known, in the relative position of tlJe 
siphuncle, were collected by Mr. Townsend at Durham between the years 
1:-)78 and H\8~. One of these, the original of fig .. \ on Plate H, is a 
well preserved but slightly distorted specimen of the septate portion of 
the shell, about three inches in maximum length, and with the test pre­
served. The surface is nearly smooth, and marked only with very fine 
and closely disposed transverse sLri", ancl a few mo,·e distant and a little 
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coarseI' OllPS. This specimen \vas carefully ground down on the ventral 
side iT) such a way as to give a longitudinal section t~lI'ough the centre of 

the siphuncle and to .3how the edg2s of :.!:? septa, as represented in fig. 011. 

These sept" are about one millimetre apart at the ,malleI' end, and four 

millimetres at the larger. Between the septa the siphuncle is not en­
largec!. The other specimen from Durham (lig. 9), which is a little over 
tw; inches and a ha.lf in its m8,ximum length, consists of the greater part 
of the body chamber /tlld the posterior half of the sept[1te portion of the 

shell, both almost completely covered with the test. The venter and 
dorsum are ,-ery sliglitly compressed, and each of the beautifully preserved 
trn.l1..;.\'er"e stri;t' upon the tf-'st forms a very faint hyponomic sinus on 

the median line of the Hn t.er. 
In 1.~90 :Ill'. Townsencl obtained at Elora a large but not very well 

presen-ed specimen, llPi'lrly foul' inches and a-half in length, whi?h is also 
beli,'ed to be referable to C. Ol'0deo. It is somewhat compressed on the 
\-enter and dorsum, and its siphul1cle is apparently exogastric a.nd almost 
marginal. It is \"ery similar, in general outline, to large specimens 
of ()1/1-,/I'n'lh }lett;!i, Billinp;s,* from the ~itL.~·8X8., limestone at the North 
(;"I'e, (;I'illt'b\'. Ontario, but the siphuncle of the latter is inflated be, 
tween the septa. 

PURAC-i\lOt'EUA:S HECTOR, Billings. 

Phl(t~/"iun m, H,.I-r,ll', gillillgS IS!)::? (ienl. :--ilUY. Canada, P,d. Foss., \'01. 1., pt. 
I, p. H;:~) fig. 1.J:7. 

Hespeler and Ualt, E. Blllings, V:(·) j one cast or the interior of the 
shell froll] each of tlw'e localities. The specimen ligured by Billings is 
labelled Galt. ""t :\' ew Hope (or Hespeler as it is now called) as 
st"ted in the first ,'olume of the" P"beozoic Fossils." and both specimens 
show the shape (It the aperture. 

Hyatt, in his "Uen<'l'H of Fossil Cephalopods,"t maintains that Phrag­
~ruJl·e!·:tI, is a mere synonym of Uompltocf'ras, and divides the latter genus 
Into SIX genera, based E'xclu"iYt-'iy upon the characters of the aperture. 
Zittel, nil the othel' h11nd, in the secoml \'Glume of his "Hanrlbuch del' 
Pal;t-'CJlIt()lu:~;lt',': places r;'()/Iljil/u"t:I"(/.') in the fau1ily Orthoceratid:::e and 
~'I"I(~ml)l'~/'I(S in the CyrtucE-'ratillre. .Fiscbt'l', in his )[anuel de Conchy­

h~log~~ ( 1 ~~:l) regards the two genera as distinct <1nd places both in the 
::.:; autlhd,e. The characters which have fa long been used to distinO"uish 
l~ll!"l(g!'ll)cl?"ns from rillllll,lil!('PI'((S appear to the ·writer to be still :alid 

and of more structural and systematic importance than the modifications 
of the aperture upon which Hyatt's ~ix genera are based. 

*~ '',It<d''g.llC ~f the Si~uri~n ~ossil~ ~f t.l~e Island of Antk~'o-s-ti-,-p-.-8-6~. ---~­
tPlOcet'dmg.", of the f..,,, . .,t,.l1l ,'-;')C. ~at. Hlo;t., April 4, 1883. vol. XXII, p. 277. 
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PHRAGMCCERAS NESTOR, var. C:\X ADENSE. 

PhFClUI/IO('tras lVestoJ'J \'ar. Canaden8e, \Ybitca\Tes. l:-;.~...J.. This YOIUllle, lit. ], p. ;)~J, 

pI. /, tigs. ]. Ift-/., 

Hespeler, Elora and Durham: the three ",,,\s of the interior uf tile 
shell described and illustrated in the first part of this volume. 

PHRAUMOUERAS PAHYU\l, Hall and ·Whitfield. 

Phra~/IIIO('l:I'rts pr:t1'cml1, Hall & ,\Yhitfield. IS,;). Hep. (;C'l. Snry. Ohio, yol. II.. pt. 
:2, p. LSI, pL S, fig. ]0. 

\Yhitea,yE's. . ISS.!. Thi'3 \"Jhlllle, pt. 1. pt. -tI, pI. 7. 
fig. ~. 

Durham (not Hespeler, as inadvertently shted on page H of the first 
part of this \·olume) ,J. Townsend, 1881: \"'0 imperfect (',,,\s "f the 
chamber oi habitation. 

TROCHOCERAi':i DESPLAI:--.rg::-";-:E, }Jt'ClH:''-.lH:'Y' 

T,'odw"fras 1J,:'~/';(filli'/I;,i", :"h:Chesney. IS,}!-). Descr. 1\1:'\\ Sp. Fn~:-, Pal. rncks, 
&c., p. (is. pI. S, fig.!. 

1'/'OC/lOf'V;YP: /)r"l,/rIl'/IVII,'w, Hall.... lsn7. Twentieth ncp' Rc!S. :\ Y. ,~t. (·;,I!. 

'X;1.t. Hi:'5t., p. ~.'i9, pI. ] (5, fig"' ..... ·IIl. 
\YIJite<Lye:':l. l;':':-';-I-. This volume, pt. I, p. ;{Ij, pl. .~). tig .. -1. 

Hespeler, T. C. vVeston, 1867: the two specimens referred to Ull pa.~e 

36 of the first part of this volume. One of these shows that \,he position 
of the siphuncle is cent""l, as represented by Hall in Olle of bis ligures of 
T. Desplainense. Elora, J. Townsend, 1085, a well pn.>selTed Cdst of tbe 
interior of the septate portion of the shell, a litt,]e more th,m an inch in 
its maximum diameter. In this specimen the sutures of the septa, CUl'\"e 

concavely forward Rond are e~;erywhere crossed by the rather distant 
transverse ribs, which are directed obliquely backward, as in T. ~HI/{)ff;';, 

Hall, which, however, is flattened on the side-·. Professor Hyatt, who 
has seen these three specimens, thinks that they should he referred to Ilis 
recently constituted genus P/JiSliZCIt.'Pl'/Ui.* 

DISCOCERAS URAFTOXENSE, Meek and 'Yorthen. ("'I',) 

L-ituiff' . .; (;'mjlf)lIf·lIsi . .;, l\Ieek & ,\Yorthen. 1 s70. Pmc. A.c. ;-;- at. ~c. Phibtl., Yf)L 

XXII., p. 31. 
.. Geol. Bury. Ill.,Yol. \~I., p. ;-)Oi, pI. 25, fig. I. 

" mllifiI"04n/II.', 'Yhitfiehl. ........ I.I..;S~. C::'eo1. \Yi:-;-':I)t\s .. yoL IV., p. :jo:~, 

pI. 20, fig. ,. 

"'Phylogeny of an Acquired Characteristic) p .. ~oo. 
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I S"J. This \'olume, pt. 1, p. 36, pI. 6, 
figs. 1 & la, 

.1.'0\94. Phylog. of an Acquir. Character., 
p. ;,or, 1'1. 8, figs. 21·23. 

Ek,ra, Dr. R. Bell, 1861: Hespeler, T. C. Weston, 1867 and 1871; 
Durham, J. Townsend, li<7,s·,s3 : a few specimens from each of these local­
ities. An additional and unusmdly fine specimen collectpd by Mr. 
Townsend at Edge :'\Iills, Durham, in 188;), is nearly two inches and a 
half in its maximum diameter. It shows that the chamber of habitation 
occupies fully one-half of the outel' volution, that the sutures of the 
septa are cl"O.sed by the rihs in much the same manner ag those of the 
preceding species, and that the spaces between the ribs are filled with 
crowded lines of gl'owth which are parallel to the ribs. 

CHGC:L\.CEA. 

OSTRACODA. 

LEPERDITL\ B . .\LTlIH'A, var. (3UELPHICA. 

Le-/w/'diti(( Bnlthic((, (Hisingel'j \-<11'. O/(I'/Jilllf'((, .Jones .. ]891. C~ntro Camul. Micro­

Pal., pI. 3, p. 80, pI. 13, 
figs. 12:, a-b, and) 3, a-c. 

Durham, .J. Townsend, 1884; three single valves Grand River at 
Aboyne, near Elnra, .J. Townsend, 189:2; a right valve sixteen millimetres 
long. 

LEPERDI'rIA PHASEOLUS, var. UUELPHICA. 

/"fjHI'llilirr l'h((.~,:o(II"" (Hisinger), ntr. (,'1I'~(Jlhi('a, ,Jones .1891. ContI'. Callac1. Micro­

P"l., pL. 3, p. 86, fig. 5. 

DurlJa1l1,.J. T~W_~C5encl, ISS-!: one right yalve : Grand RiyeratAboyne, 
.J. Townsend, L'~~ . a larae left "',h-c '..ll the . f thO d . '. a c. -"- speCImens 0 IS an 
of the precedmg specles have been kindly determined by Professor T. 
Rupert .J ones, F.R.S. 

TRILOBITA. 

C_\'Lf'\lEXE BLu~rE;.rBAcHII, H(ongniart. 

lS~:2. Rist. Xat. Crnst. Foss., p. 
11, pI. l, figs. la-d, and of subse~ 
quent British and European au­
thors. 
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Calymene Nia(jetren8i8, Han ••...•............. 184:3. <ieo1. R.ep. 4th Distr. ::-\' 
York, p. J()~,al1(lfig. 30np. 101. 

CalymeneBtwnenhachiivar. Niagetren:..;i:::., HaIL.lS.32. Pal. X. York, \'01. II., p. 

Calymene Bl-umenhachii, Billings ..•.... 
Calymene ll£agnrensi8, Hall .•............. 

307, pl. 67, figs. 11 and I~. 
1863. Geol. Canada, p. 340. 

.lsr:i7. Twentieth Rep. Reg. N. 
York St. C,b. Nat. Hi8t., p. 3:34. 

On one of the tablets in the Museum of the Survey there are three im­
perfect and badly preserved specimens of a trilobite collected at Cialt, two 
by A. Murray in 1847, and one by E. Billings in 1857, which were label 
led with the name of this species by E. Billings, many years ago. These 
are evidently the specimens of C. Blwnen/,achii referred to on page 340 of 
the Geology of Canada. Two of them are coarse casts of the interior of 
the head and thorax, a.nd one a similar ca8t of the thorax and pygidium. 

idr. Bi:lings was of the opinion that C. senal'ia, Conrad, C. _rinyrt/"l-'Ilsi,,<, 

Hall, and C. plcr-tys, Green, are synonymous with C. Bl1l-lJIeubachii, but 
Salter, in his l\{onograph of the British Trilobites, retaint:> C. sPIII(ri(~ as a 
distinct subspecies, although he places C. ~YiayaJ·'?II,,,i.,,, Hall, among the 
synonyms of C. Bl/ll/u'ldJa(,lll·;. Exclusive of t.he trilobites from the 
Trenton and Hudson River formations \vhich are generp lly referred to C. 
senctJ'irt, there are in thE' i\luseum of the Sun;ey, r-;pe~'illlens labelled C. 
Blu,1Ilenb(~chii by E. Billings, from the Niagara. limE"stnne at Limehouse, 
Ontario; from the Anticosti group at six different localities on the isLand 
of Anticosti; from the Lower Helderberg rocks at Cap Bon .. A.mi, near 
Dalhousie, New Brunswick; and frum the "ilurian (G pper Silurian) rocks 
at Arisaig, Nova Scotia. In the "Geology of Canada" (1863), C. 
Bl/.{})wnbctchii is recorded as occurring also in the Clinton formation at 
Flamborough West, near Dundas, Ontario; in the Niagara limestone at 
Thorold Imd FlamlJorough \Vest; and in the limestones of the Anticosti 
Group at the Chatte River in the province of Quel)ec. 

According to Lindstrr;m * this species was fi"st described by Brunn in 
17Kl under the name l'rilob1.·tes t/{bercl/!allls, a,nd hence ::;hould be called 

Cal.lJlnlJlene (nlJf!1"C1l1r('(ct (Brunn), as it is by Friedrich Schmidt t and some 

othl r recent writers upon Europea.n paheontology. 

CEIUURUS NI.WARE}!SIS. Hall. 

CerCW1'lt8 iI/8;u"is (Beyrich) Hall .. 1~52. Pal. X. York, vol. II., pp. :300 allil :~06, 
pis. 66. fig. 4, ,:mcl6'i, tig8. n [Lllil 10 . 

.. ( )f\"I'r~igt K. Vetellskaps-Ak. Forhn.ndlingar, 1R85, p. 63, pI. If), fig. H. 
+Revi~ion der Of.ithaltischen Silul'ischen Trilohiten, in ~Iem. fAe. TlllJl. dl--'~ ~c. oIl' 

St. Peten,bourg, .~t-'r. VII., vol. -t?, p. 13, p1. 1, figs. 1-7. 

5 
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'C/U:lnll'lI' 11I.,i:!! iI-; (Beyrich)" Billings .. lS(j6. ('(~t. Siluro Foss. Anticosti, p. 60. 
Ce1'WO'/I." /1/1((:/ 0 )'(11'1" Hall.. .1867. Twentieth Hep. Reg. K. Y. f-;t. 

Cal,. :'\"t. Rist., 1" :176, pI. 21, fig. 10. 
\Yhite(;we~.. . . 1 :-;~-! This YOIUIllC, pt. 1, p. 4:2. 

l'\"01'H1,ly a yariety of C'l/< 1,'",'11.' ill,I:/lIi." Beyrich, which, according to 
:''';al~el', .\1011. British. Tl'ililhites, p. 6;~, i:::: a t'ynonym for C. fJimu­

,','III/(lfU', :'lnn.:1l1-;111I, blJ-

He'l,eler, T. C. ,Yeston, 101;,: the two specimens of the glabella re­
ferred to on page ~~ of the first part of this volume. These and a small 
cephal on frolll the Anticosti group at the south west point of that island, 
a large pygidiulll and imperfect glahella from the Niagara formation at 
Grimsby, and :-;ix small specimens frolll rocks of about the same agA at 
Port Daniel in the Baie des Cha]eurs, \vere identified many years ago by 
1\ir. E. Billings with ClleiJ·II1'II.~ ill .... ignis, Beyrich. A nearly perfect and 
well pre'8.1'\'8<1 caRt of the hypos tom a of C. Xic<ya1'e'llsis was recently col­
lected b)' !\II'. Townsend at Elora and is now in the Museum of 

t.he f:\urn?y. 

Cephaloll broadly rounded in front, truncatecl behind, broader than 
long, and l)]'oadest posteriorly, moderately convex, ll10St prominent a little 
in ad\"anc(3 ilf its mid-length and SOlllewhat Ratteneel lJehind. Eyes of 
medium :-.iZf" moderately promi.nent., each situated ctt a distance of about 
eight millillletl'c::; from the lateral <-111d f1'0111 the posterior margin; dorsal 

furro\ys indi,tinctly defined both posteriorly and centrally, hut each fur­
ro\\ cun'es ('ullcan:']y forward anel outwal',I and tenninates in a lather 

hl'gl~ shallow depression at' pit at a short distance f1'0111 the anterior mar­
gin. Facial suture not dearly seen in the only specimen collected: 
surface m'lrkings and characters of the genal angles unknown. 

Pygidiulll not at all three lobed, regularly convex, but fiatter and 
much ltl(ll'C narrowly rounded t.han the cephalon. 

The few s1 )8cimens collect.ed are h)o imperfect tl) admit of very exa.ct 

measurements, hut the cephalon and pygidium figured are both of the 
natural sizl3. 

Aboyne, neal' Elora, J. T()wnf'enc1, 1 i~~)2 : Au imperfect cast of the 
cephalon and casts of two det<whecl pygiclia. 

~1"lthuugh based upon rather imperfect material, this trilobite seem, to 
be quite distinct from any of the known specie~ of J111f-'11118. Its most 
salient character would appear tl) be tbe large depression at the anterior 

end of each of the dorsal furrow.':> upon the cephal on. 
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PROE'l'US. (Species undeterminable.) 

Durham,.J. Townsend, 188~: a sing"Ie well pl't'~er\'E:,(l cast uf a pygidium, 
which the writer has not been able to identify with any known species. 
This pygidiulll is nearly semicircular in outline, with a, nanmv, fiat, smooth 
margin. Its axis is prominent, conical and llHl..l'ked with ten annulations, 

'.vhile the pleural ribs on each side are about nine in number. 

ELTHYPTEHIDA. 

EURYPTElteS BOYLEI, \VhiteaY12s. 

EII"/lld, I'II~ lJoyl1 i, \\~hitea\·('s. 1:-1,'-\..1,. This \'olume, pt. 1, p. -l-:!. pI. 7, fig. ::. 

Elora, David Boyle, IS81 : the specimen described and figured in the 
first pmt of this ,'olnme. 
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,), Systematic 1£81, with t'ift'f'ences, of the f08sil.,> if the 11nd.~·on Rirer or 
Cincin1w,ti j01'1nation at Stony Jfountain, J.1Janitou(t. 

In a letter written by Sir .James Hector, dated Fort Carlton, December 
14th, 1:-;3i, and published in the official report of Captain Palliser's Ex­
ploring Expeditioll,* the following passage occurs :-"At StOllY Hill, 11bout 
fifteen miles north-west from the upper Fort" there is an isolated IJluff of 
limestone, rising from the plain level to the height of eighty feet. The 
south and western exposures are abrupt and water \varn, it having been 
at one tin18 an island; and indeed, during the great Hoods which several 
times inundated the settlement, it has been one of the few spots upon 
which the inhabitants can take refuge, reaching it by means of boats. 
The beds of limestone are horizontal or nearly so, and ""e slightly different 
from those at Fort Garry in their mineral aspect, having a more crystalline 
fracture and the colour being of a reddish hue. No fossils can be rlis­
covered in newly fractured portionsJ but on the weathered surfa.ces a few 
obscure remains of fossils are to be seen projecting along with siliceous 
and gritty particles from a dull !loury surface." 

On the occasion of a shOl·t "isit to this locality (now more generally 
known '18 Stony Mountain) in 1875, Dr. R \V Ells noticed that pieces of 
limestone and shale thrown out while excavating for the foundation of 
the provincial penitentiary then in course of construction there, Wert full 
of fossils in a remarkably fine ~tate of preserYation, and made as large a 
collection of them as the time at his disposal would admit. Lists of most 
of the species represented in this collection and in one made at the same 
place by Dr. R. Bell in 1879, were contributed by the writer to the Report 
of Progress of this Survey for 1878-79 (pp, 49 and 50C),publishecl in 1,',~U, 
and it was there stated that" a large portion of the mass of ~toll! Jj CiUll­

t::tin con~ist8 of limestones, with clayey partings, which are identical, both 
in their lithological and paheontological characters, with the well known 

*P;\.per:-; rela.tive to the Exv1ol'atioll:'i by Capt;~jn ])alli:-;er 11£ that portiun uf Briti:-;h 
Nortll America which lies between the north ],rancllof tilt' Rivt'l' Sa~katc:llt'wall and 
the frnntiflr of the United Stfttes, and betw8t'll th!:, Red River <111U the Rocky ]\[()\\nt,~ill;-;. 
London, 185!l, page 21. 
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rocks of the Hudson Itiver or Cincinnati group of southern Ohio and 
elsewhere." ~-'..t the summit of the mountain these limestones pass into 
rich cream coloured, yellow or greyish white dolomites, but, as the writer 
had then seen no fossils from the lattel', no opinion was expressed as to 
their a~,·. A collection of the fosoiis of this locality, made by Mr. T. C. 
\Vestnn in P3t:J, consists of about twelve species frOID these dolomites, 
which it will be convenient to distinguish as the upper beds, and of an 
unusually large number of those of the immediately underlying impure 
limestones 01" lower beds. This collection and a small series of fossils 
from the upper beds, obtained by :\11'. Tyrrell in 188,~, show that the 
fauna of the upper beds, and hence that of the whole of the rocks at Stony 
:lIountain, are probably referable to the Hudson River or Cincinnati 
fornntioll, which has not yet been detinitely recognized at any other 
locality in }Ianitoba. 

The Polyzoa and Ostracoda contained in Dr. Ells's and Mr. ,Veston's col­
lections ha ,'8 been identitied or described by :Ill'. E. O. Ulrich in the second 
pMt of the "Contribution, to the .l\Iicro-Pal,eontology of the Cambro­
Silmi"n rocks of C""ad,,," published by thio Survey in ItlS9, but no com· 
plete list of tile fossils frum Stony :lIount"in has yet been prepared. The 
present papel' is an attempt to supply this deficiency, and consists of a 
systellHtic list of all the species from th"t locality which are now repre­
sented in the .M useUlll of the f'::iurvey. ..:-\8 many of these fossils are common 
and \vell known species, it is not thought desirable to give an exhaustive 
list of synonyms of each, but only snch references as are likely to be 
useful to students of Canadian geology. 

ALlUE. 

BYTHOTHEPHI:-i (like B '~'III'Clll~1I8, Hall). 

Cfr. Burhofl·'I,hi8 "/1-",1//,11,, Hall. 1:-;-1-7. Pal. X. York, \"(11. 1., p. 62, pI. :2~, 
tig.". :2,0-1,. 

A single speciwen, whieh is tuo imperfect to be determined satisfacto­
rily but which agrees fairly well with the orginal descripcion of this 
'peCles, 'YaS collected from the summit of the upper beds by ::\11' . .T. B. 
Tyrrell in 10 ,S ~J. 
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CCELE~TERATA. 

STREPTELAS~IA RUSTICU~I, Billings. (,')p.) 

8tl'':jd~/(('IIUf, "ol'lti"llinlll, Ellw, & Haime. IS.)1. ::\l'!ll, P,d,i'p. FII"-,,-':. Ten. P:Ll:l"I/.., 
p. :~~):-i, pl. 7, figs. +, -I- ((" am1 ± 1). But 
probably not S. 'f)/'ili,.,/I/I/lI, Hall. 

Pr;fmin "I,~tim, Billing~. 1 "i.):-> , Rep. Progt'. (;eul. :-)lllY. Canu,la. 
fOl' 1:-;,)/, p. j(;:-;, 

Streptelr~81lUt conn'or/lilll, XiGill,L'iOll. . lSI.), Rep- Pal. Provo Ont., p. :2'-i. 
Rnnlillger. .IS/(), (-ieol. :--Iun'. ~1i'~h., Paltl::'ont., FOtit:i. 

Cor. p. L)I (p<:1rs). Thespecinlellsfmlll 
the I-itUblJ11 Hi\'er formation only. 

Lower beds, Dr. R. IV. Ells, I,S;.>, ane! T. U. \\'e':tull, 1.~.q: several 
specimens of a small coral, \vhich appears to be a broad, short forlll of 
this species. Upper heds, T. C. IVeston, 1 ,~,,:q: apparently not so 
common. 

~THEPTELAS:'orA Rn';TICVII, var. TRILOBATU}I. (Var. nov.) 

Corallum resembling that of the preceding species, but still broader at 
the summit and longitudini\,lly trilobate, the lobes being broad and 
rounded, and the fUl"l'OW8 between them ceJlllpal'atively narrow and not 
very deep. 

Lower beds, T. O. \Veston, H:1<':I-±: tweh'e !.!;olJd specimens. I_~ ppel' 
beds, T. C. \Veston, 1,,,,,,+ : one specimen. 

F.\.YOSITES PROLIFICC~, Billings. 

F:tA'osih" 1}}'(J!~'lil'l", Billillg:-;, 1:-->6j-:i. (~e()l. :--Inn'. ('il1l,l,la" (''It. :--\ilul'. Foss .. -\1Itl. 

costi, p. ti. 

Lower beds, Dr. 1:. IY. Ells, 1875, (one large specimen) and T. C. 
W'eston, 1884, (three smaller specimens). FoUl' slmLlI specimens which 
are also probably referable to this species, were collected in the upper 
beds by Mr. ~W eston in 18,S4. The large specimen collected by Dr. Ells 
is labelled" Pa!?)ositl?s prol~jic7ls" in )1r. Billings's own handwriting. It 
is fully ten inches in its maximum diamete!' but nowhere 4juite three 
inches in height. Its corallites are polygoll(1l, nea.rly uniform in size and 
average about two millimetres in diaIneter. The tabula' are very numer­
ous, complete and placed close together. The mural pores, which were 
first noticed by :\Ir. Lamhe, are very well preserved and situated close to 
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the an"les of the corallites. It is doubtful, however, whether F. p~olijicn,' 
should "be retained as a distinct species or as a mere local varIety of 
F. Gothlandiw,. 

PIWTAR,EA VETVSTA, Hall. 

.. ,13-1-'7. PaL 0. York, \'01. I., p. 71, pI. 25, 
fig.,>, 5, a-h. 

P1'otar,r--ct n.IJI~t((. Ell\'\". & H,l,ine .1831. MOll. Polyp. Foss. Terr. Pah~oz .. , p. 208, 
pI. 14, fjg~. 6 anl1 6 (I. 

Lower beds, T. C. vYeston, 187 ~: a rather small but perfect and well 
preserved specimen. 

BEATRICEA UNDULATA, Billings. 

LJ,r/tril"f! wull/lolrl" Billings. 1857. (:eo1. ,-':Ul'\', Cana(la, Rep. Progr. 18;;3-56, p. 
:-:!J4, and (IS63) Cctn. Nat., Sec. Ser., \'01. II., p. 
J().\ ti~. 1. 

Upper beds, T. C. Weston, 1 oS+, three specimens, and A. M. Charles, 
U:;,'-;±, one specimen. 

j), ((tn',·, (/ /lOdldos(~J Billings .. IS,)/. (~eol. Sun', (',Ula(Ia, Rep. Progr. lS33·56, p. 
:J.l.l. 

l'pper beds, T. C. 'Yes ton, l.%~: one silicified specimen, which 
appears to be referable to this species, t,hough its internal structure is 
almost obliterat.ed. 

ECHINUDEHl\IATA. 

(·P.IXOIl IE.",. 

U-LY PT(JCRI:\~rs. (Specie--, undeterminable). 

Lower beds, T. C. 'Yeston, !.~.,:q: a piece of a column only, about four 
inches and a half in length, which is referred to this genus solely all 
account of its resemblance to the C'olumn of (i. }'(U/W!r./."U8, as figured by 
E. Billings on plate YII. (figs. J, af) of the fourth decade of "Canadian 
Organic Remains," published by this Sun"ey. 
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MOLLUSCOIDEA. 

POLYZOA. 

PROBOSCINA AULOPOROIDEH, Nicholson. (8p.) 

Alecta auloporoides, Nicholson ........ 18i5. Rep. (:eul. ~Ul'\'. Ohio, \'01. II., pi. 2, 

ProboscillCL ctulopo1'oicle.<.:, Ulrich .. 
p. 267, pI. 2.\ figs. ~ and 2, (1'/1. 

lS~~I. ().-eol. Sur-v. CClnacla. ContI'. :J.lil'l'O­

Pal:l:ont. CumIn'o-Silur. roeks. &c., \'ol. L, 
pt. 2, p. 28. 

Stomatopora au{oporide8, ~. A. Miller.l:-:lS~I. 1\. Am. (~eol. una P<:dwont., p. ;·t!.). 

Lower beds, T. C. 'Weston, 1884: "a small and rather badly presen'ed 
fragment." 

PROIJOSCINA FRONDOSA, Nicholson. (8p.) 

Alpf'to j-rolldosn, Nicholson. 

Proho.~r'1·Jlafromlos(i, Ulrich. 

].~i.). Rep. C:-eol. Sun', Uhio, \'01. II., pt. :.!, 

p. 2G6, pI. 2.~, figs. a alhl ;3, ((,-1,. 
PIS!). (;eol. ,'-:lll'Y. Cau;ula, ('olltl'. ~liu'D 

l\tl:l"ont. ('(I,llll,ro·Sillll'. l'oeks, &c., nIl. L, 
pt.:2, p. :2:-<.. 

Siomatopora/ro//(lo.'o, :--;. A . ..\lil1et' l:-)S~). N. Alii. Ueol. awl Pab Clltt., 1). ~{:2.-. 

Lower beds, T. C. IVeston, 188+: a single specimen. 

]}J ON'l'ICULIPOltA PAHASI'l'ICA, var. I'L;..NA. 

MOlltir·ulijJoraparasitica,ntr. plww, Ulrich. l.'-I,'.,!J. t~e()1. ~\llT. C<tlHl.d<t, ('IIUU· . 

. \J icro·PabJont. ('ambJ"(I·~ihll. r11ck", 

&c., \"01. 1.. pt. :2, p. :2 ...... 

Lower beds, T. C. 'Weston, 188+: one specimen. 

HOMOTRYPELLA "RAClLIS, Nicholson. (Sp.) 

.ltii4. Qnnrt. ,lonrn. (ieoL ~('l". 

LOIl(l., \'01. XXX., p. r.t)4. pl. 
"2!1, fig~. j awl 7 (t • 

. . . . IX/5. Rep. (ieoL ;-;U1Y. Uhio, H)l. 

II., pt. 2, p. 19.'-), pI. :?I, tig~. :-;. awl 
.'-i,ft-IJ . 

. IS/ti. AIlll. a.nd 1hg. J:\'Lt. Rist., 
.. '-\e1'. 4, \"01. :?:-I, p. ~)(), pl. .), tl.::;-. J:{. 

jJfon6cutipol"(t ( Hr:terotrYJla) !lJ'(I,/,;(;~, Nicholson .. IXS1. ~trllCt.. and Afl. (';'enu~ 

l\IonticulipOl'll, &c., p. ]:2.), tig. 
20., ancl pl2, fig:..;. I and I, ({.I,. 
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.. I ~:-;H. (~eol. • ....;lll·\·, C::maclil, Contr. 
~\lil'l'l)-Pall.lc'ont. Cctmbro-Bilnr. 
rocks, &c., vol. I., pt. 2, p. :36 . 

. 1 S!):{. Br.\'IJZ()"l Lower Siluro "\Iinn. 

(in \'ol. III. Final Rep. t-:-eo1. 
<lwl -:\at. Rist. Surv. )linn.), 

p :2:2:->. 

Lower beels, T. C. \\\'-;ton, 1884:: (, several fl'i.tgn~ents." 

})Y'l'HOPOKA DELICATULA, ~icholson. (Sp.) 

Chlillr, ~ dll;,·((III(rI~. Xidj"l",jlL ,lSi;,. Rep. (~enl. :--;m'\,. Uhio, vol. 11., pt. 2, p. 199,. 
pl. :21, fig~. f) awl n, n. 

\\'hiteHses 1 S..,O, j ~co. :--;\11''',( 'awl.1a.ltt'l)· Progr. 1878-79, p. 49C. 

!-Jyth0l'(i)'(( (.) ) tTl //I'((IIt!n, Ulrich. 1 :-;S!I. (-i-enL S"\1 \"L (';tn;uh. Contr. "YIicl'o-Palt~onL 
(\l,rnbro-8iluL rocbi, &"" p. :-~n. 

HrTHOPORA STRIAT)., lTlrich. 

RythoJ'ol'O ~11'i(tf((, Ulrich ]sSH. (-:-('()1. Snn'. ("tll<t.la, C'Illtt'. :'1ict'o-Pah~ollt. Ca,m­
bro-Silnl'. rocks, &e., p. :{Ii. 

Lower beds, Dr. n .. \V. Ells, lS7~1: one specimen. 

PETI(;OPORA 8CABIOSA, {rlrich. 

P(li:/oJ1om ..,ml,iIJ'u, Ult-icb L"ISH. Geo1. :-)ur\T.C'an,ula" ('lint!'. :\licro·Paheont. Cam 
l,ro- . ....:ilul'. l'(lck:-::, &t:., p. ;{.J.. 

Lower l)!:·d", VI'. H. \Y Ells, 1,'3,5, one specimen, and T. C. "\Vestoll:-
1.'3;-:::4, t.wo specimeus. 

l\lO~OTRYPELL.A Ql!ADRATA, Rominger. (;O::;p.) 

Gfu/-'tf't~:-: '/iUl!lm(l/, R.ominger ..... IH!j(j. Prot:. Philad. Acad.-Nat. Sc., p.llti. 
GhwidH l'li O/il I!!'!" " " ::\' i"lltd,';'Jll 1 "Ii -t. (,~ll:u·t. ,r {Jurn. (+eo1. ~oc. Lond., Y01. 

XXX., p .. -,Oi, pI. 29, figs. 11, ((,·b. 

1:'..;";.-). I-<t.:p. Ceol. ,-";llry. Ohio, voL II., pt. 2" 
p. '2( ~ 1, pL 21, figs. 12 and 12, a. 

1 Sil;. Auu. & ~l(tg. Xat. Rist. Ser. 4, vol. 

~TIII., p. 'Ii, pI. ii, figs. 1, a-b. 
JIollticlll1j10ra 1""ff/nUlllu"i" \Yltittield ISi"l. Ann. Rep. <+eo1. ~urY. 'Viscons. for-

1."Iii, p. ill. 
Iss-.2. (-:l'()l. \\'is(;Oll., vol. IV., p. 249, pL 

11, fig:.:;. 11 all/I l~. 
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J..lIonti('((lipofn (JlollotloYJ1a) 'luaclrata, 

Xic\wlsrm. .. ].,-\:-\1. Ktnll..:tureallil Atf'. (~l'lll['-; 'Jlnnticuli­
pora, &c., p. 17U, fig. 3t5 . 

. ISS!). (~~()l. , ..... nn·. (\llHl,b, ('<)1111 :'Iicro­
P(\J~t'ont.('<~1lI1Jl·(I-~illlr. rocks, &c., vol. I, 
pt. 2, p. ;{!i. 

Lower beds, T. C. \Veston, 1884,: "several fragments. I) 

BA'rOSTO>IA l\IA"ITOBE"SE, Glrich. 

Bato4oma JJ(lI//!filwl/sf-, Ulrich .. lxS9, nen}. Sun'. (',\,w\"h, ContI'. "\Iicro·Palcl'ont.. 
Cn.lllhro-,'iilur. rocks, &e" p. :~:~, pI. ~), fig:-;, ;{, :1, a-('. 

Lower beds, T. C. ," estOll and A. :.IIcChades, I ,~S±: "seveml small 
examples." 

ARTHROCLEMA A~(;ULAHE, Ulrich. 

A"thl'O("/I"IJICL W1uutare, Ulridl. I ssD. Genl. ,'iutv. (\\,lHltli.l, ('lJlltr. ,\licro-Pal.'·'Jnt. 
Cambl'o·,'hlnr. ro<..:ks, &l~., p. 4:.::;, 

.. ]~90. C-i-L''lL :-)ury. lllinniR, Y01. VIIL, p. 1)41, 1'1. :!~I. 

figs. ti, ((.11. 

Lower beds, Dr. R. IV. Ells, IS • .), "nd T. C. ,Veston, ].~,q: "sel'eral 
segmenttl.lI 

HELOPOHA HAHRI:-iU, .James . 

.fhlopol'a .fIarl'/"ii, .J,tmes .1~S;)' The P,~b'ontolfJgist, Xo. " p. 5~1, pl.:!. tig~. :!.(/.I,. 

Ulrich .. ISR9. Ueo1. Sun'. Calmtlrt, Cout!'. )'Iiel'o·P'lh·Ollt. ('<un­
bro-Silut'. rocks, &c., p . ..j.;). 

Lower beds, Dr. R. ,V. Ells, 1875, <tnd T. C. ,Veston, l.s,~l: "it nnm­
bel' of very slender segment,." 

SCEPTROPORA FACULA, ·Glrich. 

S('epfrojlo;'aj(u'n1u, Ulriuh .. 1888. Am. (:eologist, "01. I., p. :2:.W . 

. IR89. f+eol. f::un'. Canada, (·{llltr. ),1 iCl'Cl-l'al.,·(Jllt. 

Cambro·Silur. rocks, &c., p. -W, figs. 2, ((·,1. 

Lower beds, Dr. R. ,V. Ells, 18i5, and T. C. 'Weston: "detached 

egments," abun dant. 
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PTILODICl'YA ,V HITEA VESII, elrich. 

Ptilorlictya Irhit1an'.';li, -Ulrich .1~S9. Genl. Sun". Canada, Contr. Micro·Paheont. 
Cambro.l'-'ilur. rocks, &c" p. 44, pI. VIII., figs. I, 
J,({ol. 

Lower beds, T. C. 'Yeston and A. McCharles, l~S+: one comparatively 

large and t,yO small speeimens. 

DICRANOPORA FRAGILIS, Billings. (Sp.) 

Ptilo,lictyrt fraflili,~, Billings .. l~~(j. neol. :-;tl1Y. Canada, ('at. Lower Siluro Foss. 
Antic:()sti, p. 9. 

,'{ti";'-'J"!)Y{fiY~"!7ilis, ""hitfielil. IS:";::? (;eol. \YiSCIJII:i., "01. 1\ " p. ~,)3, pI. 2, fig. 
:!-J-. 

I )/0"(l1/(l1!01'(l, /1'fI:/i/i." Ulrich .. J S:-;~I. (~eol. SmT. Cam~da, Contl'. Micro-Palreont. 
('aml.ro·Silnr. l'OCkA, &c., I) . ..j,(J. 

Lower beds, T. C. 'Yeston, 1~K4: "st'H:'l'al segments, more less corn­
plp.te. JJ 

DICRANOPORA E1IACERA'l'A, Nicholson. (Sp.) 

jJfilolfiNyO l'II/WI'rulll, Nichulsoll .. 18/;), Atm. & ~]ag. Kat. Hist., Ser. 4) yoI.XY., 
p. 1 'iY, pI. 1-1:, fig::;. ;), a-'), 

. Hep()rt (;eol. Sun'. Ohio, Y01. II., pt. :?, p. 261, 
pI. :2.), ,-) and ;), n-h. 

/)/I'/'(IIWl,fj/'(I 1::/1/(1/1--/"(/11(. Ulrich. l.').')!), ( ,"\UlT. Canada, Contr. .Micro-Palreont.. 

Camhl'o·'mul'. rot:ks, &c., p. -!(). 

Lower beds, T. C, \Y E'ston, I :3S-t-: "a single imperfect segment." 

UOSIOTRYPA HILATERALIS, 1 'It'ieh. 

(,'oniol,"Y/,(t 1!/'/U/II'fI/iS, L:ll'ieh .1SS!1 (;<;111. :--lUI'\". Canada, Contr. l\licro-Pa1<1:,ont. 

Callil)l'l)-~illlr. rocks, &l~., p. -11, figs. 1,2 and 3, 
autl pI. ~), fig. L 

Lower beels, Dr. n. '\'. Ells, 1.'7.), and T. C. 'Vest on, ISS.!: seven or 
eight detached segments. 

PAC]]YDICTYA HEXAGONALIS. Ulrich. 

jJal'hyrlil,tyn hI::X((~/O))(di", Ulrich .1 S~~). (;1.;1)1. Sun'. CanadoL, Contr. Micro-Pal<:12ont. 

Ca.llJ);ro-Silur. rocks, &c., p . .J-:?, pI. 9, figs. 2, 2, a-c. 

Lower beds, T. C. ,\Y I:':-;tcln, 1 ,'3,'3-!- . one specimen. 
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BRACHIOPODA. 

DINOBOLUS. (Species indeterminable.) 

Upper beds, T. C. Weston, 1884: a large but "ery imperfect single 
valve, the maximum breadth of which is nearly two inches and a half. 
Not a vestige of the umbo or beak, but only the anterior and least in· 

structi ve half of the val ve is preserved. 

S'l'ROPHOMENA INCURVATA (1) Shepard. 

Prorlllda iW'/{I'r'(tta, Shepartl. _. ,lS:-lS, .Am. ,Journ. _,",c. a,wI Art.s, vol. XX\"I\~., p. 
l-±4, figs. 1 and 2. 

Orthi8/;nclu'cnta, Castelneau. . 184:j, Essai sur Ie :--:y~t. Siluro (Ie l'AmerilJ. .... ..:ep. 
tenk, p. 3H. 

/~ff.l'ophom~n(t ('Ol/uexc!" O\\'eu ..... 1844. Geol. Expl. lll\p, \\'i8CIJIl:-5, i.~ll(l IlL, p. i'll, 

pI. 17, fig. 2. 
I.J'pt'(·I/((j('/it(:xt((, Hal1 .......... 1847. Pid. X. York, \'01. I., p. :3, pI. :3]p., figs. 

:l,,-f. 
SfrophomJ'!l(f., ./z'litf'J.:la, Billings .lS5(), Canad. Nat. Hll(l (;(·ol()~i~t, \'01. 1., p. :!O:j, 

fig"'., 1 anil :2. 
18ti:-l. (;-eo1. Canada; p. Iti.!, fig. 14:!. 

Strophomena, incun'nta{Shepanl), 
\Yinchell & Schuchert. . .. IS~':i. Lr)wer Siluro Bra.eh. "\1inn., £1. ;~S.), pI. ;)0, 

figs. :J6·40. 

Lower beds, T. C. ~Teston, It)S4: a specimen showing only the exterior 
of the dorsal valve, so that according to Mr. Sehuchert" by whom it has 
heen examined, it is doubtful whether it should be referred to this species, 
or to /')', neg1ecta, James. 

STROPJlO:lIEN.\ FLU('TUOSA, Billings. 

Sh'ophoflwna jlw:tuo;-;a, Billings. . .1860. Camul. ;\(It. <uFl (~t"·nl.. \'01. 
V., p .. >7. 

lX62. GeoL :--;lU'V. (\llli~[ld, Pul. 
Foss., vol. I., p. I :2:~, figs. I ()2, a-fl. 

l~(j;). (;eo1. Canatln" p. 209, fig. 20"7. 

Hall. . ],';D2. Pal. X. Y"rk, "01. 'nIl., pt. 
1, p. :2.-)1, pI. ItA, figs. -+ awl .-1. 

\Vinchcll & Hehuchert, ,18!);~. Lower Hilur. Brat.:h. :'linn. 
p. :195, pI. :lJ, figs. 14-17. 

Lower beds, Dr. R. W. Ells, 11:375, a d0rsal valve, showing the character­
istic shape and surface markings; and T. C. Weston, 188~, a dorsal valve 
with the inner surface exposed and showing all the characters of the 

interior of that val ve. 
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ltAFI~E"(IUIN.\ CERER, Billings. (81") 

SII'I-'J,I/IJlllfIIO Gins, Billings. IS(i(). l'aml(~. :\'It. ,amI (ieoL, yolo Y., p.54. 
" " " l.''';H~. (:c(IL Sm'\". ( (~ll<lIla, Pal Foss., vol. 1., p. 119. 

Proh,)'bly a "arid), of 1:. oltf-,'J/(lI(I (Conmd). 

L""PI' beds, T. C. ,Yeston, 1,","-1- : two perfect and several imperfect 

speCinlenf::. 

LEPT-,EXA N[TE~S, Billings. (Sp.). 

CaHall. Xat. ;111(1 (:\:'01., \,/)1. ,T., lJ .• J:=:. 
IS!):.? (;~·(,L Nun-, Canada" Pell. Foss., vol. I.) p. ] 18, 

tig:-:;. 97 ,wfl ~)I a. 

Lowet· beds, ill'. H. ,\C. Ells, 1-',;), and T. C. Weston, 18R4: abundant. 
(In page 413 of (( the Lower f)ilul'ian Bl'aclliopoda, of Minnesota," * by 

K. H. ,Vinchdl and Charles 8dmchert, the following passage occurs. 
{( In Anticosti Sfrop!wlw:nw 1111(((/1;;, Billings, occurs, which as far as ex­
ternal ehal'acters are coneern€rl, appears to be identical with bpecimens 
from \Yillnington, Illinois, examined JJy one of the writers. The interiors 
of the8€ show them to lJf-' a species of Lep/If'lul, Da.lman, and they are 
apparently clu:-wly related to L. Iwi('1I8ta{fI." The speciulens of S. nitens 

from Antico;jti in the l\Juseum ()f the Survey do not show any of the 
chR.ractf:',l's of the interior of either valve, but, in a perfect example of that 
specie~ frolll Charleton Point) 1,111'['(' is a single rib, larger than any uf the 

others, III tlH~ median line of tbe \ entl'a,l Yalve, as in the typical form of 
L.IIII/'·I1::'/II/I[. 

OWl''''' (DIXORTllIoJ PIWA \"]'1'.', ,Vinchell anel Schuchert. 

Or/his ",,/J'lwr.t/I'aln, \Yhitea\,ci:i (a~l)f H,dl). 1~~O. (~eol. .')Ul'Y. C,mada, Rep. Progt'. 
ISiS-i!!, p. ,-)() ('. 

O,·this J',·"o/"Ita, 'YiIH:hell &: .':Ichuclwrt.. L<..;n:2. AUWl". (~eologist, yo1. IX., p. 290, 
. l."~):? BulL }linn. Ae. X i:l t. Sc., yo1. III., 

p. :·t~:2, pI. ,-,, tigs. 18-2l. 
.1 S9:3. Lo,,·er,,",ilul'. "Brach. "\linn., p . .t:.:n, 

pI. :::::!, figs. ;·)1·;)7. 

Lower beds, lit·. It. IV Ells, 1,~7:;' Dr. R. Bell, 1~79, and T. C. Weston, 
188+: abundant, large and well l'reserved. t: pper beds, T. C. ''\Teston, 
1884,: ltlllllt~I'Oll~ good cast::.; of the interior of one or both valves. The 
late, :\[1'. E. Billings, who had seen the specimens collected by Dr. Ells 

at "tony :IIountam, regarded them as it coarsely rihbed variety of Orthis 
81J!i?l/((rlrll /l{, Hall. 

'·Extrnctpd frl'lIl Y01. lIT., ()f tlw Final Report of the I\lillue:-;ota Geol<?gical SUrYey 
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ORTHIS (DALMANELLA) 'l'ESTUDINAHIA, Dalman . 

('1)1I1"<lI1. 

Oi'!h;~ "(n'r(llllr(, Emmons. 

. 1 S:2,'-;, Kongl. SY€nSKa \T~~t. ~..\..I_'(ld. Hawll. for 1 :-;:!7. 
p. 115, pI. 2, fig. --1 . 

. It::~n. ;\1111. Rep. -X. Y. (~8uL SlIlY., p. li:~. 

1.'-;4::2. (~eol. ~\. York, Rep. SeeOIHI Distr., p. ;-HI-I-. 

fig. d. 

Orthi>lII,.~r/(r1ili(II·;(/,(?) Emmons. 184:2. IlJitlem, p. --!()+, rig. -1-. 

Orthi;.; If.sillrlillr(l'/(/, Hall. 1.'-'-1-'1. Pal. X. York, \'01. L, p. 117, pI. :~:?J fig. 1) ,md 
p. ~s8, pI. j~), fig. J. 

Billing."1 .. l,";)(\. (\mad. Xat. amI (:col., \'01. 1., p. 40, ti~ . 
. 1Hti:t (~f'IJl. Cana(la, p. I (i.l, tig. l-t--I-. 

(Aud of llLllnemt1~ ~()rtll American and Europen,ll pal:"(llltolrl.::i!:-t",) 

Lower beds, Dr. R. ,I'. Ells, 187~), Dr. R. Bell, j87~, and T. C. ,\'e,. 

ton, lSSj.: abundant. 1T pper beds, T. C. \Yestoll, 1.';.'+: numel'OU' 
natural casts of the interior of the valves. 

Hl[YNCI10TRE~lA J:.L}~~~eILA,.Ln:-;) Castelneau. (.-"':p.) 

J')'pio:/i'i" illwljllim/I'/", Ca::;telneau j)-.;-t-:i. E~:-::(ti sur h· :";p,tl'lI1e :";ilur. 11e l'.-\l'l'~rl'l' 

~I:ptf~ntr., p. 40, pI. 1-1-, fig. ,'-'. 
All'Y/1iI iJ/l'J'{/II'.'NIIS (partim), Hall. L<..;-I-; Pel!.~. Y(lt'k, \"u1. L, pp. 1-1-1;, :2...,!I, pl. :::~. 

figs. 1 :~, a-h. 

Billing!:!. 
\\.\-1. 

J.'hywhOlII'//(f //I("'elwso'1I8, Billings. I ,<..;n;:. (ienI. Catlalla, p. ] ."1, fig. ] .)3, 

NhY"I·hnli"'IIHI. illl'ljlli!'(r1l'i.~, 'YinclJ(;ll 
& :";chlH:hcrt. , .. ,' Isn:{. LO\\"t:1' Siluro Hradliop. ~Iillll., 1)· -I-.)~I, pI. 

:{-I-, fig'" !1-:2.-). 

Upper beds, T. C. \Yeston, 18,'<-1: well pre-sen'eel natural casts of the 
interior of tW() perfect shells. 

Af"Y1Jf/ I"fI/J(/.(', Conrad.... 1:-;-1-:2. Jonrn .• -\..c. :\clt, ~c. Phil., HIJ. 

YIII., IJ. 2G4, pI. 1+, Mg, :21. 
Atrypa i/ll'n,/J(,sl'ell~ (partim) Hall.. .lS-l7. PaL).,. York, \"01. L, p. I-l-G. pI. 

:i:i, figs. l:i i, amI 1 :{, 1,'-,11. 

BillillgS .. ,. ]'''I;)(i. CalHul. ~(\,t. awl (~eol., \'01. 1, P 
:20,/, fig,,,. l.~" 1 H. 

R hylll"lwlIl'/(a 1'III'rI,fws('r; liS (p,~rtim) Hall. I S():!. GeoI. \\,i!:!con~., \'01. I., p. .J.), 

figs. ;)-i. 

HhYlicholldfn I'npax, Billings ............ 1Hti:~. Cieol. CaIHt{ln, p. :?l I, figs. :21::, 
RhYllchotre/Jw-, m/)(I.I', \Yinchell anel 

Sdlllchert.,. . ...... IS\):1. L(lwer ,~ilIJl Bral'hi(Jp. illinll., 
p. -I-!)~, ("which .... tT fo1' tt complete list (If 

synonyms of thi." :-'pl'l'il':-') Jll.~+,tig:-..;~n-:i 
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Lower beds, Dr. R. IV. Ells, 1875, Dr. R. Bell, 1879, and T. C. W es 
ton, 188,(: lar"e abundant and well preserved. Upper beds, T. C. Wes­
ton, 188,( : se:e:al fine natural casts of the interior of shells of this 

species. 

RIIYNCHONELLA ANTICOSTIENSI8, Billings. 

Rh,IJiII·how-lla A/{Ii"()~f;, 1I.~i." Billings. . .lRfj2. Geol. ~un'. Canada, Pal. Foss., 
yo1. I., p. 142, figs. 119, a-c . 

. . . . . 1863. (';-eol. Cana(la, p. 211, figs. 21~, a-c. 
Rhywholldht (.~) A 1Ill,'o,d l'I/.,i8, \Vinchell 

& Schuchert. . .... 1~9:~. Lower Siluro Brachiop. :"Iinn., p. 
4(j-1-, figs. :i4, a-(', 

Lower I,eds, T. C. \Vest'''I, 188,(: five specimens with the test pre­
served. Upper beds, T. C. \Veston, IS,.q : three natural casts of the in­
terior of the shell. 

PELECYPOD_.\.. 

BYSSOXYCHIA OBESA, lnrich. 

lJ,II"IJI'Y"hl(! ()/W~(I) Ulrieh .. IS~I:{. Rep. (~eol. ~tlIT. ()hin, \'ol. VII., p. 6:30, pI. 4.5, 
tig:-;. 1O-1~. 

Lower heds, T. C. \Veston, 188+: a ca.st of the interior of the closed 
vah'es, which has IJeen identified wit.h this species by ::IIr. Ulrich. 

PLETHOCARDIA. (Sp. nov. 1) 

"Like p, slIl){!nYtr(, eIrich, but anterior side too imperfect for certainty. 
On the otllP!' hand, the general aspect is decidedly like that of Whitella 
"'"IJ""'/'o,,,,, \Vhitfield, sp." Ulrich, in letter dated April +, 1894. 

Lower beds, T. C. IVeston, 188 .. : an imperfect cast of the interior of a 
Npec-imen with thp valves closed. 

I :A~TEROPODA. * 

PLEUROTO'IAHIA BICI~CTA, Hall. (Sp.) 

],~.f7. Pal. X. Y{Jrk, Y01. I., p. 17'i, pI. 
:~.\, figs. .) a-h, but not JJ. lJicillda, 
:-lcCoy, 1~44. 
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~thln:hi.~Orli(l, bicincta, Salter. . .... 1859. Geol. Sun~. Canada, Canad. Org. 
Rem" Dec. 1, p. 19, pI. 4, figs. 6,6 and 
7. But not Jr. l!icilll'(U, }]c('''y. 

Murchisolliu. JJillui, Hall.. .... 1877. In first e(l. of ~. A. 1Iiller's Amer. 
Pall:'oz. Foss .. p. 244. 

PleuJotomm'ia 'Jicil1ciu (Hall) Linc1str(ill1 .. 1884. Siluro Castrop. aIHl Pterop. (~ot­

l",n(l, p. 101), pI. s, figs. 15-2,5. 

Lower beds, T. O. ·Weston, 1884 : five specimens which appear to be 

referable either to this species, or pos.,ibly to ],f. modest", Billings, from 
the Hudson River formation of the Island of Ant.icosti. 

PLEUROT01IARIA. (Species uncertain.) 

Lower beds, T. O. vVeston, ISS·,: three hadly preserved c>tsts uf the 
interior of shells, either of which may be briefly described as nearly lenti­
culat·, three times as broad as high, with a lery slightly elev>tted spire, 

an acutely angulated periphery, and an umhilicus occupying about on8-

third of the diameter of the base. Similar specimens, from Division 1 of 
the Anticosti Group, at .Junction Oliff, Anticosti, in the 2l1useul1l of the 
Survey, a.re labelled "Pfeil /'otllfl/(()'i(f, acnt((, Nowel'l).\~," app<Lrently on the 
authority of the late Mr. E. Billings. The writer, however, has f>tiled to 
find any mention of that Rpecies in the second edition of :\Iut'l'i..., 's II Cata­
logue of British Fo~sils 11 (1854), in Dr. Hig'lhy's "TheSittlru:-; Siluricus 1) 

(1868), or in the first volume of Etheridge', "Fossils of the Bt"itidl Islands 
(1888), but the name P. o('lIta was given to an Engli.sh Carboniferolls 
fossil hy Professor .John Phillips in 183G, in tlte second volume of the 
"Geology of Yorkshire.)) 

J\IURCHI:-:lONIA BELLIC[\'('TA, Hall . 

. I S+I. Pal. 1:\. York, \TOJ. 1., P. 1 i9, pL :-~~j, rigs. 
l, [(,-{', 

Billings.. I,~(j;::. (~eol. Cclllldil, p. U.,:~, fig. 1/ /. 
Nicholson. IS/;), Rep. Pal. PI'IJ\'. Ont., p. IS, awl p. HI, 

tig. 7 (t., 

Lower beds, T. C. Westoll, 1,'38--1: several very imperfect specimens. 

J\IURCHISO~IA t:RACILIS, Hall. 

JIIII'f'hisoJlia (jiYtcilis, Ha,ll.. . l:--l-l-7 Pa.l.:K. York, yo1. I.,p. un, pI. 3!J, fig.'). -1-,11-< 

S<tlter ..... 18;")9. Geal. Sun'". Can., l 'an. Org. Rem., 1 Jl'('. J, 

p. ~", 1'1. ~'. fig. 1. 
Billings .... 1815R Geol. (\Lnada, p. I S:3, fig. 17:--1. 
Nicholson. IX;;"). Rep. Pod. Provo Ont.., p. IS, &p.19, ti~. If'. 

6 
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Lower beds, Dr. R. IY. Ells, 1875 (one specimen), and T. C. Weston, 

1884 ( six specimens). 

BEr~LEROPHON rHLOBATUS, Sowerby. 

iJel/c'I"OphOIl nilo/;atu8, :-::'o\\'erlJy .. 18:39. In Murchison's Siluro 8)'s1.., p. 643, pI. }9, 

h~. 12. 
EmTnon:-\. I S4:::!. (':-eol. X. Yark, pt. 2, p. 39:3, and p. 392, fig. 6. 

Hall ...... IS.,. Pal. K. York, vol. L,p. 1~4, pI. 40, figs. 3,ad. 
Billings .. l.<";!j:~. I :enl. Canalla, p. IS4, figs. ISO, a,,·b, 

Lower beds, T. C. 1\' pst"n, 1<',," 1 : four small specimens, two of which 

are much distorted. 

CYBTOLITE:-; co.'.] PRE::;:-;U~, COXRAD. 

t>hm!/Ilw/ill' ('OIl/riFt ','-:f/~, Con1'ad. 1 .... :-{.'-,. Ann. Rep. K. York ;--;t., p. 119. 
O!lrlo/;/f., (·fJ!IIJ'I'f".,u.\, Hall.. ]:-1-1--;-. Pal. N. York, yo1. I., p. ISS, pI. 40, figs. 

~. a-f 
'Yhitea\"es lS~):~. ('all. ReL: .. '-'l'., \'01. Y., p. :323. 

Lower beds, T. C. I\'eston, 1b8J : the specimens. This species has been 
collected also from the (G",lena) Trenton limestone at Lower Fort Garry 
by Dr. n. Bell in 18.'0, and at East Selkirk by A. :lIacCharles in 1884. 

CydoTn 11I11I111rl, Hall. IX4;=;. Am .• Journ. ;"(' <lml.:1.rb, \01. .\:LVlIT., p. 294. 

Lower beds, T. C. \Y 88t('11. 1 S,s + : one specimen, which has been 
identified with this species by :\[1'. E. O. Ulrich. 

Troclwl1emallmln.!1 •. ulo ) ~alter ..... . 

1:-;-1-7 Pal. X. York, yo1. I., pp. 43 and 
l'j',-" pIs. ] 0, figs. 9, a-b, and 38, figs. 
I, a-g. 

IS,I!). ':1.:01. SUf\7. Can., Can. Org. Rem., 
Dcc. J. p. ~7, pI. G, fig. 3. 

Billings ......... 1SJ;;{. (:c'oL ('alIa/la, p. 1..,1,5, fig. 9:!. 
T,'OI)/(iJl' 111(1 nmln:!icatmn, \Yhitea\~e:-... L~(J:-;. Call. Hec. ,~c., yo1. V., p. 323. 

L(J\n:'r jJPtb, T. C. "\Veston, 1884: several specimens. In Manitoba, 
T. ""'!,ili"at",,, has also been collected from the (Galena) Trenton at the 
Dog's Head, Lake \Villuipeg, 11Y T. C. \Yeston in 18,~J-, and at Snake, 
Berens and Commissioner's Is],tnc!s, in that lake, by D. B. Dowling and 
L. J\I. Lambe in 1890. 
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CEPHALOPODA. 

ORTHOCERAS 8ELKIRKE~HE) White aves. 

Qrthuf'lra'" S,)J,:il-ktll,"'c, \Yhiteayes. ]."l~I:2. Trans. HOYfd ;";U(', Canaila, \'01. IX" 
f:.ect. -:1:. p. :-.1:2, pI. '-:, figs. 2, 2, a-I!. 

Lower heds, T. C. Westoll, 1884: a crushed and badly presenee! speci­
men which appears to be referable to this species. 

ASCOCERAS. (Species undeterminable). 

Lower beds, Dr. R. "-. Ells, 1870: an imperfect and badly pl'esen-ed 
cast of the interior of a shell belonging to t his genus. 

LITOCERA!':l I~:-;I(;:SE, 'Vhit('<ln·:-;. 

Aj)si,lol'r')'a""£/lsi,!I/{, 'Vhitea\'es .. IS!H) TmllS. l{")'ltl ,'-inC. Cana.da, \'oL YIL, .~el't. 

-1, p. :-;:2, pI. 17. 

Lower beds: the type of the species, 1-1 large specimen, '''hieh W;ts 

kindly presented tu the 1\iuseum of the ;-)llI,\TC:'Y in 18.')9 by the ltLlllih)l,:~ 
Historical and tlcientific Society, Thi:.; specilllen is prol)r1-];ly not all 

Apsidocercts, as it was at one tirne ."upp()~.a-~d to be, and i~ here proviRioll­

ally referred to Lit()cl?J'rtS on the ground that it is cle:lriy eong'enel'ic \\""ith 
the ~-r({lltilns HI-''''·llll-'.s of Billings, which Hyatt has recently referred tC) 

that g:enu~) though with a query. * 

CRUSTACEA. 

LEPERDITIA SUBCYLI~TVHIC}., l~lrich. 

LI-'T'tl'flilio .<;n111',IIliwZrica, Ulrich lSS!-l. C";"f·nl. SUIT. (';l1ldda, l'(J]Jtl". ~liI..T()-P(\1. 

('ambro·Silllr. rocks, &l'., pt. ;!, p. --I-!I, pI. D. 
figs . .t. r!-li. 

Lower beds, Dr. R. loY. Ells, 1,~7!i, or T. C. We,tol1, 18,~,l: one 

" cOlllplete carapace." 

·Ph~·l()gt'l1Y of an Acquirt"d Chal':lC'tt'ri~tic, p. 4:-:0. 

67 
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APARClIITES mXUTISSDICS, He,]!. (Sp.) 

1.'-171. Descr. New. Spec. 
Foss. RUlIson R. (~r.) &c' J 

p. 7. 
1'7~. 24th Reg. Rep. N. Y . 

. ....;t. Cal), Nat. Rist., p. 2:n, 
pI. s, fig. 1:3. 

Hall & \Yhittiel!l .. ISi5. Rep. neal. ~ur\'. 
Ohio, yolo II., pt. :2, p. 102, 
pt. 4, fig. 4.. 

IHS9, (~eoL Sur\,. Canada, 
('ontl'. }1icro-Pal. C'a,mhro­
Silllr. rocks,&c., pt. 2, p. 49. 

Lower beels, Dr. R. W. Ells, 18,.5: the right valve figured by :\1 r. 

Ulrich. 

PI{DIITIELLA U~ICOR~I:-;, 171rich. 

Lf.jll-"'lifitt lIl/il'o/ IIi ..... , Ulrich .. }s79. .Jonrn. ('inGinll. :--;()c. Xat. Rist., vol. II., p. 10, 
pI. 7, fig. 4. 

A 1,(lI·,·hih ..... III/icon/is, Ulrich. ISS9. (:enl. ."'nn', ('<llHl'1o" ('(Intt'. ),Iicrn·Pal. Ce.mhro­
,"IitnI'. roc..:ks, &c., pt. '2, p. ,lO, pI. 9, fig. ] l. 

Prill1itif::l/u (lli/cOl'aIS, l~lril_'h 1:-;94. Lo~ver Siluro Ostnl,c. )'linn., p. 649, pI. 43, 

figs. 1.1'11 

Lower beds, the single valve referred to in :lUr. -eIrich's Report pub­
lished by this Survey. 

PnI'IITIA LATIVL\., l~]rich. 

Prililitirt Irtlu-iu, Ulrich. l.~S!). C-i-eoL :--;lll'Y. CalUula" Conte. ~Iicro·PaI. Camhro· 
:--:ilur. l"IICk.-;, &c., pt. 2, p. ,")0, pI. 9, figs. X tLnd 8 ((, 

Lo\ver beels, R W. Ells, 1",.-" and T. C. vVeston, 1 S,'" ; several single 
\·a.h'es. 

FRDJlTIA (1) ("I BEYRICHIA) PARALLEL'-\', Ulrich. 

I)"ill/itia ((.! B"!jI'ir·hiajpal'(l/le/u., Ulrich. lS:-.;9. (-i-eoI. :Surv. Canada, Contr. llicro­

Pal. C'amljro-:)ilur. rocks, &c" pt. 2, p. 
,~l, pI. 9, figs. 7 and 7n. 

Lower beds, T. C. \\'8't"l1, l·'iS+: two imperfect valves. 
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ECRYCHILIXA 1\IAXITOBEXSIS, Ulrich. 

Enr?Jchilino, J.lIfI,lIiIO'wll,is, Ulrich. ]889. Geol. 8UfY. Calmela, ContI'. I\Iicro-PaJ. 
Caml)ro-,"mur. rocks, pt. :2. p. :l:-t, pI. 9, figs. 
10 and 10 n. 

Lower beds, Dr. R \1'. Ells, 1875, one valve showing the exterior: and 
T. C. Weston, 1884, one valve showing the interior. 

TETRADELLA QUADRILIRATA, va.r. SIMPLEX. 

Beyr£"hict 'jllwlrili,,([/o, Hedl & 'Yhitfield ].'-1,.-). Rep. l;eol. ~Ul'\·. Ohio, yol. 11., pt. 
2, p. 10;"), pI. 4, rigs. Ii allil 7. 

Strepuln qllwlrill/'ufa, Ulrich. ].'-ISH. (;eo1. ,'-:urv. ('cLllada., ('Olltl', :;}Iict'u-

Pal. e,l mbro·::·mUl'. rOGks, &1.:., pt. ~, 

p .. '". pI. 9, fig. 12. 
1'etradella qnadrilirata, Ulrich..... . IS90. ,Jol1rn. Cincillll. ~'W. Kat. Hist., 

\'01. XIII., p. ] ~:2 . 
. . . . ]."I~I.f. Lower ;-';ilnr. U8trac. MinLl., 

p. (jIB, pI. ':W, figs. 1-1], 

Lower beds, T. C. IVeston, lo;.'q : a sinc:;/p ""h'p, the type of the variety 
simJlle:,~·, Ulrich. 

TETRADELLA LUNATIFERA, lTlrich. 

Strepnla Inuo,/Upj'r.t, Ulrich. .IH~9. (~e(>l. :--ImT. Canwht, C. Illtr. :\licr()-Pc~l. 

C'i:J.,tIlJJt'o-.'-lilul'. rocks, &e., pt. ::!, p. ,-)(i, pI. ~', ti~-.;. 

1..,. a-I). 
Tetrarldln lunat?je1'(l" Ulrich .. 1:-190. JOUl'll. ('ineinn. ,~()C. Nat. HisL, yol. XIIl., 

p. 11'-'. 
,],s94. Lo-..ver Silnr. ()"tuw. ,:\1 inll. , p. (-iSO, tigs. 

31 (t-h, and pl. ·W, fig.5. 12-1+. 

Lower beels, Dr. H. 'V. Ells, 1.37:3: a .'jingle valve. 

On page 48 of the second part of the "nontrihutions to the :\Iicro­
PaLeontology of the Cambro-Silurian rocks of Canacb, published by this 
Survey in 1889, a specimen from the lower heds, collected by ~Ir. IYestun 
in 1884, is referred by IYlr. Ulrich to Bythoc.lfjiris ('.lflil/ell'!(,(( (Hall). but, 
on page 688 of his memoir on the Lower Silurian Ostracoda of :Minnesota, 
published in 1894, 1\11'. Ulrich states that he is "now fnlly convinced" that 
this identification is incorrect. 



1~8 

TRILOBITA. 

CALY_'IE~E CALLI('EPTTALA, Green. 

CrliYII/f,"_I'((i/i"(L,il(l/a, i+reen.. lS3~. :Jf(IIWgr. Trilobites N. America., p. 30, 
cast 2. 

CrdYIIIHU' "w.,lfuia, :\leek. . P,;"i::l. neo1. Sut'\". Ohio, Palceont., vol. 1, p. 
1,:3,1'1. l±, figs. 14, a-.r. 

C((l,IIJIIIWllI' mllil'l-plia/u, Clarke .. 1SH.J. Lower ~ilur. Trilobites Minn" p. 699. 

Lower bech, T. C. Weston, ISS!: the cephalon, minus the free cheeks, 
of a very small specimen, which is referred to this species with some 
doubt. It is most probably identical with the species so common in the 
Hudson River or Cincinnati formation of Ohio, for which, according to 
Dr. CLerke, the name C. ,.,dZ':"epl",l" must be retained, but it may 
possibly be referable to the C. sen",.ia, Conrad, of the Trenton limestone. 
Its anteriOl' margin seems to be regularly rounded, rather than shovel 
shaped. 

CIIEIRL'RUf; ICARUS, Billings. 

Chf/"'/lrll.~ j"(IT!L-;) Billing~. . .l.'-;,")tl. ('alH1<l. Nat. and GeoL, vol. V" 

p. ti7. 
" .. ISt';:3. j';-eology of Cl:marla, p. 219, fig. 231. 

Cr;f'am''l~'1 I('({,I'llS, }leek. . ..... 187:3. Genl. Surv. Ohio, Paheont., vol. 1, 

p. 102, pI. 14, figs. 11, a·(·. 

Chu·no·Il.~ I,·(trll.~, (Billings), 'Yhitea\"es. l~S~~. j ;("1'1. ~urv. Cann,da, Rep. Progr. 

for 1 S'iH-'i~), p. 50 C. 

Lower beels, Dr. R. Bell, 1S79, one pygielium, and T. C. ,Veston, 1884, 
two pygiclia_ 

E~cRDrufmH RARICOWI'ATU8, IV alcott. 

En('riJlltnl8 Hu·i,·o . .,((lfll.', '\'akott..... . ... 1."177. A,l\'. shf'ets Thirty-first Reg. 

Rep. N. Y. "~to Cab. Nat. Hist., 
p.16 . 

.. . 1~'8. Thirty-first Reg. Rep. N.Y. 
St. Cab. Nat. Hist., p. 69. 

Saffor,l & Vogcles .... 1887. Proo. Acad. Nat. ~c. Philad., 

p. 167, fig. 2. 

Lower beds T C ,Vesto 1 -'" , . . . , •. 11, ,_,,)"±: one pycrldlum and portlOns of two 
alabelhe that may be refe' 1,1 t I . ". ' . 
. ~ .. ta. J e 0 t lIS :-:;pecte~, whICh was based upon 
P.Hpchulll only. 





Figure 1. 

PLATE lX. 

Unless othenvise statecl, ,dl the tigures are of natural size. 

l\IONOl\IERELLA DUHTTAMENSIS (page 57). 

The hrgel' portion (If the specimen descrihed, showing the canlinal 
area of the lJ<.Odide vah-e and the cast of the interior 1)£ the brachial 
yal \"e. The other pi~l't qf tIl i:-; sped men is ['epresell tecl on Plate 
XY., fig. 1. 

RHI'WII"IXS G.UTE""]8 ('?) Billings. \~a!'. (page 61). 

Figure ~. Exterior of the pellicle yalye of the only specimen kWH-YB to the writer 
'.la. Interior of the same. 

PEN'I'AMEHUS OCCIDENTAL]S, Hall (page (5). 

Figure :i. Dorsal ,-iew of an ulll1sml.lly IH::,rfect specimen of this species. 
:3(L. Lateral \-jew of the same. 
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PLATE X. 

TRDIERELLA OHIOE:-!SIS, Meek (page .54). 

Figure 1. Exterior of an unusmdly perfect and well presel'vetl pedicle yalve, 
fr(JIn Durham, ~upposed to he referable to this species. 

In. Interior of the )lame. 

PLEUROTO'IAHIA HALE!, Hall. Var. (page 73). 

Figure ~, Lateral view of a specimen front Durham, showing the height of the 
spire, and position <Lnd cOlllparative prominence of the alate slit 
band. 

~(1. Uillbilic<.d sille of the same. 
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FigurE' I. 

Figme :2, 

Fit; II n· .t. 

'n. 

Fic.;un' ,-., 

Ii, 

PLATE XI. 

c:~"t (If the interior (,f the shell of the ouly specimen known to t,he 
writer, as ~t'(·ll fl'om ahove. 

PLEl'lWTO,\lAH.IA Y.\I,EHIA, Billings (pag'e 71). 

Yit'\\ of lL gUt-tiL perella impressioll of a lliLtuntl moultl of the apical 
si(le (,f it spedlllen frum ])llrIHLlll, 

Yie\\' of fI ~imilill' illlpressinl1 (If the tlllll,ilical side of cL specimen 
h0111 I;vl\nlod, 

PLEPIW'l'O:'lIARIA YELAHIS (pR-ge 7:!), 

Lat,en)'} de\\' of the t)'jH' 1l1Hi ulIly known SpeCillJell of this species, 
Ullll,ilic,d :<Ii(le of the sallie. 

PLEl'lWTO;\lAHIA ELORA, Billings (page j.J-). 

(~utt(l perella inqJl'es,"lioll of ,l 111:\.tnraJ mduld of the apical side of a 
spedlnen from Durhanl, showing portions of some of the 
peripheral :-:pille:-:, 

l~ lIrlnli,'al bi(le uf a :-:I'eeimen from AI)I)yne, showiug six long peripheral 
:-;pines nlu\ part (If Clll<Jtirt'J'. 

PLl!:l1I-HJ'fo:'lIAHL\ U_\LTE~SlS, Billing::> (page 7.5), 

Lateral riew of it gutta pel'cha illlprebSi(1l1 of ,,), ll<ttural Illoulll of a 
speciuI(>n uf tlti:-: :-;pn'ie::;, frolll Belw()(Jr\, 
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J'LA TE Xll. 

PLECJ:()TO:'lJAHIA DEIOPEIA, Billings (page 7:)). 

FiC:lll't' 1. :-;i,l,~>i('\\ of the tYl'(' (jf this SpeGie5;, from Elora. 
la. Portion of the extcrinl' (If the tl'St. three tinJes the ncttural size, to 

Figtll't'd. 

Figt1re -1-. 

.:-:ill!\\- the surfnC'l' markings. 

PLEliHOTOi\JARl.\ \rJ()LA, Hillings (ptL,ge 76), 

]'.[URCIII'"NIA TURRITIFOR'IlR, Hall (page 84). 

~ille yie\\" Itf ,tIl llUllSl1ally WI·ll presel'vc(l :=.ipecimen of this species, 

fWIIl Elora. 

(~l1tta petclta iIJl1'I'l·,'i.'ijf)1l of a natural mould of the exterior of a shell 
()f thi:-. "pecic", fro III Belw()()d. 

)\,ltlmd and longitudinal .o..edi()\1 of the llPlJcr IJart of rL shell of this 
"llce-i," . ..;. from Ikh\"(JllIl, ,,]IO\\'jllg the 1 1 <L11;-,\'('18(:', concaye, calcareolls 
V<ll'titi"ll" of the earlier yolutiollS Ilf the spire. 

:--:j,1r· yif-.\Y of an illlpn'"-,..,il'u in wac;: frum a llatural n:nulcl of the exterior 
of a ",bell of thi~ "-IJel'il·~, fn'ltl Elnl"\. 

'Yn.x illlpre:o.;.:;inn (,f ,\ similar lllould of a specinH:n from Belwoo(1. 
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PLATE XIII 

E{~O~IPliALl'S J:-;()l{~-;'.\TC:-; (page 85). 

Fign\'l' I. ('ac;t (If the interior of a ,o;hell of this spec:ies, from Durham. 

L"'O'CE1H \1.''''''-''', ~\vhitfield. Va,.. (page .~i). 

Fi:;un· :2. :--;idc' \"iew of a Rpet.:imen from Elor;~. 

PY('.\"O\IPIIALUS SOLARIOIDES, Hall. ~p. (page ~,'3). 

Fi,!;:tll'C :-:. Api,:al ."i,k of :L east ot the interior of a shell of this sp(cies, from Dur-
haUl. 

:~a. LaLt-l'al "jew of the H,mle. 

--I:. \\Tax iULpl'C'ssion of ,t na.tul'ft\ llHml(l of the exterior of the nmbilit.:<tl 

sille of a "bell of thi:-:; "pl'cil':-i, hom I~elwo()<l, shewing the thickening 

()f tile lip OIl tbe culumellar side of the almost cl'),-.;ed umbilicus. 
fl. Umbili(~a.l sirle ()f it cast (If the inh-'rjrll' of ,L :<;pecilllen from Behyooll, 

shewing tllat the umhilicus is fleep [LIlI1 ra,ther wille, \vhel1 no '"e8-
tige {)f till; ie ... l or ()f the spiral rillge tl,l'OUl1Ll the umbilicus is 
IJl"t·,.;el·ve l l. 

\-('1 tl._·.d sediol1 of & :-;pecimen from Durham, she,ying the test of the 
inlier side of the \'()lutiolIS, '-Lull the very prolJ,inent spiral ridge 
,U'IHllld th(~ ulilbilicu ..... 

I. Ullihili':l-Ll Bille of;~ c;.\,st <It the interior (If the .<.:l1e11 froll1 DnrlmllJ, \\ ith 
the nmhilicus almost flUell by the l-mse of the spiral ridge awl a 
• .',t.'"'t of the reiliaililler of the ridge. 

s. UlllhilicHl Rillp (If a Silllibrly pre~erve(l but sll"lfLller speeimen from Dnr-
ham, 

POLYTROP[S :'ll'U .\.TC:->, Hall. 8p. (page !~q), 

Fi~llre!1 (;lltl,l 1'1:.'['1;11,\ i1l11Jl'eR~inn of a uiltnntl monlll of the exterior of a shell 
of t.his '''P(>''jc-;, from Belwooll. 

!)((, lim),ilil.'id "ide of the samc. 

P()LYTHOPI~ PAl-n'l"Ll'S (page 9~). 

Fi:...'lll·e 11.1. The t.\"JI'~ alld "Illy knmn1 specimen of this species, from Durham. 
IUrL LTlllllili~',ll ",i.Ie "f t!l~ .c;ame, 
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Figure 1. 

Figure 4. 
5. 

Figure ti. 

PLATE XIV. 

FOLYTrrOPIfi DURHA:UENSIS (page 91). 

t : u t tll pereha impression of it na,turDJ mould of (the exterior of~ the 
apical si<le of 'l ):;he11 of this species, from Durham. 

Umhilical side of a :=;pecimen ,yith the test preserved, from:Dnrham. 

HOLOPEA (~HACIA, Billings, (page 95). 

Umhilie,d side of the OligilHd t.YPl· of this species, from (-Talt. 

SUBULITES COlHPAC'fUS ~ \'a)'. (page 96). 

A small specimen from Dllrh1llll, twice the natured tlize. 
Another ~lj(';l'iJlIl'lJ from the salllP J(w;-dity. 

PAlWI:-;I'IltAL r)PEI-{CTIX i\1 (page 96). 

Exterior (If the LLrge.':lt :..t.ud most perfect sr:ecimen known to the writer. 

CYk1'OCE!lAS UnoDEs, Billing" (page 103). 

Figure'; Yelltral \"i(;'\\- (,f tll(' "l'igillill ty}/!:' of this species, from Hcspeler. The 
aotb::'lllin~H iJHlicl1te the p08ition of t.he siphunc1e. 

I{/. ()nLlilll: of ,\. t·mm;,"erse :::,~dil)ll ()t the same, showing the position 
of the l·jiphnndIC_ 

s. ])or:-;al Y1(;,W of rt ~1H:!dmen from Durham, 8uPIJOse(1 t.o be referable to 
till:::' "peci,:,.-;, with the test ]>n .. ':-;erH~d, tn shew the snrface markings. 

""1,. Ventral \'ie\\- ()f the same, groul1(l (lown to show the septa and 
;;iphuncle. 

Sll. Outline (Jf tr<LlI~'·eJ·."t' Rection of the ~mme, at the larger end. 
~). Yl'llh',ll \'il"'- of another specimen from Durham, also supposed to be 

referahle t(, this species, \"Jtll the test preserved, and showing the 
faint hyponomic ~inuses of the incremental <.:tri;,_' of the test. 
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Figure l. 

Figure :), 

PLATE XI'. 

l\iO~Ol\1ERELLA DURHAl\JE~~IS (page 57), 

Interior of tIlt ... brctchial yaln,::~, drawn pu·tly from the actual test pre. 

:-;vrYeJ on the smaller port il'Jl of the specimen represented on Plate 
IX, tig. 1, <lml p:lltly from a gutta pereha mould of the cast of the 
lllterior (If that \'(1.,1 n.:. 

HIII:"';()IIOLfT.'-; (~.-'IL'l'ENf;IR, Billings. Sp. (page 59). 

Interior 1)£ thl~ ht·a,ehi,d ndn:!, from a gntta perch(\, mould of the cast of 
the interior of til;lt ndn', from (;alt, l'epresenteel upside clO'Vll by 
tigurc 1."):2. I'll page 11; ..... , of the first ,'olume of the "Paheozoic 
Fossib," 

ILlo:.rIA U.\LTES;-;J~ (page 68). 

All nnnSlutlly perfect <mel well pr€seryecl left valve of this species, 
11!'awll from [t glltt<~ pereha inlpressioll of a nawral mould of the 
e,tcriOl' uf that v,dve, ft lilll Elora. 

Supposed Multispiral Opel'l'ub (page 97). 

Figure -t. Siile \-ie\\' flf one of thl!8C "HlPlJOsl!d opel'cllb, from Elora, with the thin 
ealcan'ol1s fJlltl!l' 1:I.Y(,I· or sl1e<1th presern·(1. 

.). ;"':illlibl' \"iuw of ,l Llq.c\' specimen, from Elora, ... Yith the outer layer not 
lin ~(:-,rn:!ll. 

.)a. Yiew (If the lal',gcr ul1l1 of toll\' "d.lIll', 

h. Longitllilinal "cdilill of onc of these (1IJI.'l'cllb, three times the natural 

Fignte I. 
s. 

Fignre 9 

size, <lwl . ..;li.:,,;11tly rl:--'~bil'ull fI, the lHUTOW, solid, multispiral, central 
(lxis: 11, a :":(:'(''11111 .... ll'nder, ~()lid <lllli ti.~htly enveloping calcareous 
coil; nnd /', tIll' thin outer Llyel' 01' sheath. 

In1lkriccL lTIJkllon ()f till':> spcciu~, frolll Aboynl:', nenr Elora. 
Pygi.limn ot the :=OHmt'o 

,Side yiewof the ll!o:-;t pf'dl'ct "l'(~l!illlr.:n knO\Vll to the writer, drawn 
from a \vax impression of illlCltlll'td ll10nlrl of the exterior of a speci­
men fronJ Durham, the slit. lJtllliJ from thE- mould itself, 
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L M Lambe.fG,S Dp]t 
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