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The present report, which forms Part IV of Volume I of the "Con
tributions to Canadian Palreontology," is a memoir "on the Fossils of the 
Devonian rocks of the islands, shores or immediate vicinity of Lakes 
Manitoba and Winnipegosis," consisting of 105 pages of text, illustrated 
by fifteen full page plates. The drawings for these plates were made by 
Mr. L. M. Lambe, the artist to the Survey, and lithographed by Messrs. 
Mortimer & Co., of Ottawa. 

In the introductory letter to Part III it was stat ed that the volume 
wouid be conclurled with Part IV, but, since the paper "on the fossils 
of the Hamilton formation of Ontario " was published in Part II, so much 
new material has been obtained, that it is thought desirable to include in 
this volume, as Part V, a supplement to that paper. 

ALFRED R. C. SELWYN. 

GEOLOGICAL SURVEY DEPAR'l'l\1ENT, 

OTTAWA, December 15th, 1892. 





GEOLOGICAL SURVEY OF OA ADA. 

CONTI\IBUTIONS TO CANADIAN PALJEONTOLOGY 

VOLUME I. 

BY J. F. WHI'l'EAVES. 

6. The Fossils of the Devonian Roc!.:s of the islancls, shores or immedicite 
vicinity of Lakes Jfctnitobct ctnd Winnepegosis. 

IN'l'RODUCTION. 

The northern extremity of Lake Winnepegosis, it may be well to pre
mise, is in the District of Saskatchewan, but by far the larger portion of 
that lake and the whole of Lake l\'Ianitoba are in the province of Mani
toba. The shores of the southern portion of Lake l\Ianitoba are so low 
and fiat as to exhibit no rock exposures, and the area. from which the 
fossils referred to in this report are collected is included between latitudes 
51° and 53° N, and longitudes 98° 30' and 101 ° 10' ·w. 

Prior to the year 1888 but little was known of the fauna of the Devo
nia,n rocks of the islands and shores of Lakes Manitoba and \Vinnepeg
osis, or of the geographical distribution and stratigraphical relations of 
the e rocks. Up to that elate, the little that was known on either of 
these topics is to be found in Professor II. Youle I·Iind's official " Report 
on the Assiniboine and Saskatchewan Exploring Expedition," published 
at Toronto by the Ontario Government in 1859, and in l\Ir. (now Dr.) 
J. IV. Spencer's "Report on the country between the Upper Assiniboine 
RiYer and Lake Winnepegosis and Manitoba,'' published at l\Iontreal in 
1875, in the Report of Progress of the Geological Survey of Canada for 
187±-75. 

In the earlier of these two publications the existence in l\Ianitoba of 
rocks of Devonian age was first announced by l\Ir. E. Billings, on the 
evidence of a few fossils collected by Prof. Hind at Snake Island, Lake 
vVinnipegosis, and at Manitoba Island, Lake Manitoba, which were pre
sented by or through him to the Museum of the Survey. The fossils from 
Snake Island, as identified or described by JU r. Billings in the twentieth 
chapter of Prof. Rind's report, are as follows : Atrypa reticularis, L., and 
its var. asperct; Orthis Iowensis, Hall j "two srnal: species of Productus ;" 
"Lncinct el1iptica, Conrad;" Lncina occidentalis, Billings (sp. nov.); two 
species of Euomphalus; "a fragment of a Lo:conema, most probably L. 
nexilis" ; " fragments of Ortlwceras, Gomplwceras, and a species of ~fcm-
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tihis or Gy1·ocerns." In reference to these .iY[r. Billings remarks that 
"al though we have none of the characteristic spirifers, corals or trilobites 
to guide us, yet I think that upon the evidence of the above fossils we 
can safely say that this locality is Devonian and most probably about the 
age of the Hamilton group." The fossils from :\Ianitoba Island, he adds, 
"are mostly the same as those from Snake T sland, with the exception of 
two species of Chonetes and fragments of a large fish. There is also here 
a large Stromaloporci, probably S. concenti'icci." 

The present writer has never seen the specimens referred to by Mr. Bil
lings as "two small species of Productus," and as "two species of Eiiom
phalns" ; but, apart. from these, the following i · submitted as an amended 
list of the species obtained by Prof. Hind at Snake Island : 01·this stri
atula, Schlotheim (=0. Iowensis of Billings and Meek); Atrypa reticu
laris, L. ; Atrypa rPticiilaris, var. aspera, Sehl. ; Parncyclas elliptica, 
Hall, non Conrad, of which Lncina occidentalis, Billings, which is incor
rectly figured by his artist, is only a <listorted form, both it and the typi
cal P. elliptica being very doubtfully distinct from P. lirnta, Conrad; 
Lo.1,onema, species undeterminable, the specimen being a mere fragment ; 
Ortlwcern.s Jlindii ( =Actinocems lfindii, Whiteaves, but not a true 
Actinoceras) ; Uomphocercis, species uncleterminable ; and C:y1·ocl'ras sub
mmnil1atum, \Yhiteaves. The four specimens of Chonetes collected by 
Prof. Hind at Manitoba I sbnd, and seventeen precisely similar ones 
obtained by l\Ir. Tyrrell and the present writer at the same locality in 
1888, are all clearly referable to a single species, which is described and 
figured in this report under the name Clwnetes .llfanitobensis. The expo
sures of De\'Onian limestone examined by Prof. Hind are those at Flat 
Rock Point, Steep Rock Point and Manitoba I sland, on or in Lake Mani
toba, and at Snake I sland, in Lake \Yinnipegosis. 

In 187 <le Dr. J. \V. Spencer examined Hevernl outcrops of Devonian 
rocks on the shores of Swan Lake, Manitob:1, and Lake \Vinnipegosis, and 
gave the name of Dawson Bay to the north-western portion of the latter, 
in honour of Sir J. ·w. Dawson, the principa.l of McGill University. 
About a page a.nd a. half (pp. 61-62) of Dr. Spencer's Report is devoted 
to a general description of Lakes \Vinnipegosis an<l Manitoba, and two 
pa.ges (pp. 67-68) to an account of the " Deposits of Devonian Age" in 
and ltround Lake \Vinnipegosis and Swan Lake. On page 68 he states 
that "the best localities for fossils, so far as my observation extended, are 
\Varren Island, in Swan Lake, and Points \Vilkins and Carrollida, on 
Dawson Bay. The palreozoic fossils which I collected have been deter
mined by Mr. Billings, who pronounces them all to be of Devonian age. 
'The following were collected from rocks in situ at the above localities: 
Athyris, Cyrtina, At1·ypci aspern, .A. reticulciri:s (Devonian type), Spirifern 
and 01'this .. , The "Athy1'is" of this list is A. vittata, Hall, and the 
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"Cyrtina" most probably C. lfamiltonensis of Hall. "The following," 
he says, " were obtainecl on the western shore of Dawson Bay, from slabs 
apparently derived from the neighbouring cliffs: Receptaculites (1), Pavo
sites (2 species), Sy1·ingoporci, Acei·vidaria profimdci (this occurs in the 
Hamilton group in Iowa), Ifeliophyllmn (like II. Halli), Diphyphyllmn, 
Stromatoponi, crinoidal columns, Gypidida, Rhynchonella, A trypa reticu
laris, Athyris, Strophomena, a brachiopod resembling Stringocephalus, 
Eiwmphal?is, Plew·otomaria, Belle1'0phon and Phillipsia." The specimens 
referred to in this list as " Receptcicidites (1)" are two worn examples of 
Sphre1'0spongia tessellcita; the two species of Favosites are P. Gothlandica, 
var., and Pachypom cervicoi·nis; the "Ifeliophyllum like II. Halli" is a 
new species of Actinocystis, which will be found described and figured in 
this report as A. variabilis; the " Gypidula" is Pentamerus comis; the 
"brachiopocl like Stringocephal1,1,s" is S. Biirtini; the "Enomphaliis" is a 
small species of Strapai·ollus here described and figured as S. fiiicinctiis ; 
the "Bellerophon" appears to be B. Pelops, Hall, and the "Phillipsia" a 
variety of Pi·oetns Ilcddemani. To this list, also, may be added Orthothetes 
Chemun.c;rnsis, var., ancl Conocardiwn Ohioense, :i\Ieek, which Prof. V\Thit
field says is the young of C. tri.!Jonale, Hall, though Prof. Hall himself 
says that his C. trigonale is a synonym of Conrad's C. cuneiis. Finally, 
Dr. Spencer says, "among other specimens which had evirlently b6en 
transported from a greater or le8s distance, there were Pentcimenis, Atrypa 
reticidaris, A. aspera, Sti'oplwmena, Chonetes, Euomphaliis, &c. The 
"Pentame1·us " of this list is a Silurian species, which has since been des
cribed by the present writer under the name P. decussatus, ancl which, 
so far, has only been found in place at the foot of the Grand Rapids of 
the Saskatchewan. 

By far the most complete examination of the geology around Lakes 
Manitoba and \Vinnipegosis that has yet been made, was effected by Mr . 
.J. B. Tyrrell, M.A., B.Sc., of this Survey, in the summer seasons of 1888 
and 1889. All the rock exposures on the islands, shores and immediate 
vicinity of these two lakes were examined by Mr. Tyrrell, who outlined 
the boundaries of the belt of Devonian rocks across this tract of country, 
discovered many new fossils in these rocks, and traced out the horizons in 
which these fossils occur, as well as the stratigraphical relations of the 
different bands of limestone to each other and to the Cretaceous rocks by 
which they are overlaid. In 1888 he discovered a small exposure of rocks 
of Silurian (Upper Silurian) age at Davis Point, Portage Bay, Lake Mani
toba, and in 1889 a large area of rocks of the S'1me age on the north
eastern shore of Lake Winnipegosis. During both these years he was 
assisted by Mr. D. B. Dowling, B.A.Sc., in a topographical survey of this 
district a,nd in the collection of· fossils, and in the sum10er of 1888 the 
}Jresent writer had the pleasure of visiting nearly all the fossiliferous ex-

lt 
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posures in or around Lake Manitoba in company with ~Ir. Tyrrell. The 
collections of fossils which l\Ir. Tyrrell obtained from the Devonian rocks 
of the neighb:mrhood of these two lakes on the occasions referred to, and 
which will form the subject of the present report, are 1tmong the largest 
and most important that have been brought back by any of the Survey 
explorers for many years. The species represented in these collections 
are of unusual interest, not only on account of the number of new forms 
among them, but also as showing the close relations that exist, in so many 
respects, between the fauna of these rocks and that of the Devonian rocks 
of Europe. As several of the locnlities mentioned in this report are not 
to be found in any of the older maps, it may be mentioned that they are 
all laid down cm the " Geological Map of North-western Manitoba and 
portions of the districts of Assiniboia and Saskatchewan," recently pub
lished by this Survey, and here referred to as Mr. Tyrrell's mtip. 

The whole of the species enumerated or described in this paper appear 
to be from the l\Iiddle or Upper Devonian, in the sense in which these 
terms have been recently used by Kayser, Tschernyschew and other Euro
pean writers. By far the larger number are from the Stringocephalus 
zone, and, in order to avoid repetition, a capital s (S) will be prefixed 
to the names of each of these. According to l\Ir. Tyrrell, the rocks 
which are hero called l\Iiddle Devonian, consist of "a series of dolomites 
which extend upward from the basal beds at Devils Point, Lake \Vinni
pegosis, to the upper beds exposed on the islands and shores of Dawson 
Bay, in which Stringocephal?ts is particularly abundant. The Upper 
Devonian of this district consist<; of a series of more or less impure lime
stones, extending from the lowest beds at Onion Point, Lake ~fanitoba; 
Snake Island, Lake \Vinnipegosis, and a few other localities, through the 
light grey shales" (of the Cuboides zone\ " on the Reel Deer River, &c., 
to the light pinkish limestones at Point Wilkins." 

In the preparation of this paper the writer is indebted to Mr. L. M. 
Lambe, F.G.S., of this Survey, for valuable assistance in ascertaining the 
exact character of many of the species, especially the inLornal structures 

. of the corals and the minute generic and specific features of the Polyzoa; 
to Dr. Fritz Frech, of Halle, Germany, who paid a short visit to Ottawa 
in October last, for critical suggestions in regard to the affinities of the 
Cyathophyllidrn; and to Mr. E. 0. Ulrich, of Newport, Kentucky, for 
notes on the ;pecific relations of some of the Polyzoa. 

The classification followed, as in previous pa~·ts of this volume, is 
mainly that auopted by Dr. Karl Zittel in his "Handbuch der Palrnonto
logie," but the corals are arranged in conformity with Dr. Frech's memoir 
on the Cyathophylliche and Zaphrentidrn of the German ll1iddle Devonian* 

* Palreontol. Abhandl. herausgeg., von W. Dames & E. K ayser. Berlin, 1886. Vol. 
IH pt. 3. 
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and the Polyzoa or Bryozoa in accordance with Mr. Ulrich's recently 
published monograph of the "Pah-eozoic Bryozoa,'' in t he eighth volume 
of R eports of the Geological Survey of Illinois. 

DETERMINATIONS AND DESCRIPTIONS OF SPECIES. 

REOEPTAOULITIDJE. 

(S.) SPIIEROSPONGIA 'rESSELLATA, Phillips. (Sp.) 

Plate 33. All the figures. 

Sphreronites tesi;ellatu.,, Phillips. l84J. Pal. F oss. Dev., Cornw. & W. Somers., 
p. 135, pl. lix, fig. 49. 

Echino .. p /uerites te3sellat1is, Murch., De Verneuil & Keyserling. 1845. Geol. Russ., 
&c., vol. II, p. 381, pl. xxvii, fig. 7. 

Sphreronites te.~sellatns 
0

Bowerbank. 1845. Ann & Mag. Nat. Hist., p. 299. 
Austin. lb., p. 406. 

Proboscis of crinoid. G. & F. Sanclberger. 1850-56. Verstein des Rhein. Schicht. 
-Syst., pp. 384, 385. 

Sphrerosponr;ia tessellata, Pengelly. 1861. Geologist, vol. IV, p. 340, pl. v. 
Pasceol!is tes&ellatiis et Rathii, K ayser. 1875. Zeitschr. cler. deutsch. Geol. 

Gesellsch., p. 780, t. xx. 
Potygonosphwrites tessellalits, F. Roemer. 1880. Leth. Pal. vol. I , p. 297, fig. 54. 

Zittel. 1880. H andb. der Paheont., Yol. I, p. 106. 
Dictyophyton gerolsteinense, F. Roemer. 1883. Zeitschr. cler. deutsch . Geol. Gesellsch, 

vol. XXXV, p. 706, fig. b. 
Sphcerospongia tes.,ellata, Hinde. 1884. Quart. Journ. Geol. Soc. Lond., vol. XL, 

p. 840, pl. xxxvii, figs. 1, hi.-c. 

T wo badly worn and loose specimens of a fossil which E. Billings refer
red with doubt to the genus Receptacidites*, were collected by Dr. J. vV. 
Spencer in 1874, on the western shore of Da,rson Bay, Lake vVinnipeg
osis. On examining t hese specimens in the spring of 1888, the writer 
became convinced that they are identical with the Sphcerospongia tessel
latci, Phillips, (sp.) as described and figured by Dr. G. J. Hinde and 
others. A single specimen of t he same species was collected by Mr. A. 
P . Low, in 1886, at t he Limestone rapids of the Fawn branch of the 
Severn River. 

In July, 1888, four tolerably good specimens of S. tessellata were 
obtained by Mr. J. B. Tyrrell and the writer on the north-w.est shore of 
Lake Manitoba, at Pentamerus Point. Two of these specimens were 

" Geol. Sur v. Canada, Rep. Progr. 1874-75, 1875, p. 68. 
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loose, but the other two were found in place, in a pale yellowish-brown 
coloured or nearly white dolomite of Devonian age, a~sociated with Striny
oaz1lwlus. 

In l 889, a large number of specimens of a Sphcerospongia, which, in 
the writer's judgment, are undoubtedly identical with S. fPsse1lal11, were 
collected by Messrs. Tyrrell and Dowling at several localities on the 
shores and islands of Dawson Bay, especially on its south-eastern shore, 
at a point four or five miles north of the mouth of Shoal River, called 
Whiteases Point on Mr. Tyrrell's map. These specimens, some of which 
are in unusually fine condition, were obtained in place, from a partly 
compact and partly vesicular dolomite, also holding StringocPpludu<'!. 

The originals of all the figures on plate xxxiii are from Dawson Bay. 
At this locality the specimens are more or less curved or twisted, espe

cially near the base, the most curved specimen collected being that repre 
scnted by fig. 6. They vary considerably in shape, size and proportions, 
but they all enclose a large central caYity. In some specimens the contour 
is subpyriform (figs. 1, and 10) and the height not much greater than the 
maximum breadth . Others, again, are subconical (fig. 9), arcmLte and 
club-shaped (fig. 6), or <'Ven almost cylindrical (fig. 4), and the latter, of 
course, are much higher than broad. 

The details of their structure have been carefully studied by Mr. L. }I. 
Lan~1 be. He finds " that, with the exception of a, basal circlet and a Yery 
small area at the summit, the whole of the outer surface of the organism 
consists of close fitting hexagonal plates, which are slightly convex on 
their outer surface, arranged in altermLting vertical row , and tlmt each 
plate has a small rounded elevation or tubercle in the centre, as deticribed 
and figured by Phillips, Hinde and others. In addition to the central 
elevation, each of the hexagonal plates in the Dawson Bay specimens is 
marked by a few lines of growth parallel to the periphery, as shown in 
fig. 2. 

The base of the organism is entirely, closed, pointed and composed of 
four longitudinally elongated, five-sided plates, as represented in figs. 5 
and 5a. These basal plates are marked with sculpture lines similar to 
those of the hexagonal plates, but in each of the basals the central or 
subcentral portion is developed into a comparatively large protubenmce. 

The external characters of the summit are not yet satisfactorily known, 
but in the only specimen in which any portion of it is presen-ecl (fig. 1) 
the appearance is as there indicated, and there are no indications that the 
summit was covered by hexagona.l plates. 

The interior of the fossil presents the appeara.nce of a number of inter
locking, hollow cruciform 'spicules,' each of which has its central and undi
vided portion anchylosecl to the centre of the inner surface of one of the 
hexagonal plates. The four rays of each ' spicule' lie in a plane parallel 
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to that of the plate of which they form a part, and project considerably 
beyond its margin, but in two of the rays the general direction is vertical, 
and in the other two horizontal or lateral. All the rays are thickened at 
their junction with each other, striated longitudinally, and taper gra
rlually to an acute point. The horizontal or lateral rays are longer than 
the vertical, and the former a.re curved slightly inward and downward. 
The distal mys, or those vertical rays which are directed forwa.rcl, incline 
slightly inward, and the proximal rays, or those vertical rays which are 
directed backward, incline as slightly outward. 

The rays of the 'spicules' of immediately adjacent plates interlock in a 
very regular manner, as shown by Dr. Schluter in his figure of S. mega
mphis* and as specially indicated in fig. 1 a, of plate xxxiii, in which the 
dotted lines represent the relative position of the hexagonal plates. The 
distal ray of each ' spicule ' passes behind or inside of the proximal ray of 
the ' spicule ' immediately above it. The lateral rays of each ' spicule' 
pass between the distal and proximal rays of the 'spicules ' lying to the 
right and left of it, while the right lateral ray of each 'spicule ' passes 
above the left lateral ray of the conesponding ' spicule' in the second row 
to the right of it. 

In the narrow portion next to the base the ' spicules ' appear to be par
tially amalgamated and are less clearly defined, so that this part of the 
fossil often presents a longitudinally ribbed a.ppearance, the ribs being 
rounded or flattened and convergent posteriorly. 

At the summit the distal rays of the last two or three ' spicules ' in 
each longitudinal row are prolonged and convergent and ultimately meet 
together at its apex. These prolonged smnmit rays are hollow and flat
tened laterally and the central summit area formed by them is about four
teen millimetres broad at the base, in the only specimen (fig. I.) in which 
it is preserved. 

In attempting to free the organism from the matrix, the rock in these 
specimens from Dawson Bay often carries with it the outer covering of 
hexagonal plates. The result of the fracture of these plates from the 
'spicules' of which they formed a part, is shown in fig. I a. When the 
rays of the ' spicules ' are not present, which is often the case, their 
original shape and position are indicated by corresponding moulds of their 
exterior in the matrix. The spaces between the spicules, also, are repre
sented by raised ridges crossing each other at right angles m1d directed 
diagonally across the specimen, thus giving the peculiar reticulated appear
ance shewn in figs. 1 and 4. 

The maximum breadth of the largest specimen collected, which is too 
imperfect to show the height, is fifty six millimetres. The most perfect 

* Zeitschr. dPr Deutsch. geol. gessellsch., 1887, vol. XXXIX, pl. i, fig. 6. 
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specimen is forty mm. high and twenty eight mm. in its maximum breath. 
In the central portion of this specimen the dimensions of the ray of the 
' spicules,' as measured from the centre of each ' spieule,' are as follow~ : 
length of the proximal rays, 3·5 mm., length of•the horizontal or lateral 
rays iH5 111111. ; thickness of the rays at their bases 9 mm. The dimensions 
<>£ the four ba al plates shown in figs 5 and 5a are, length 4·5 mm., 
breadth 3·0 111111. The subcylindrical specimen represented by fig. 4 is 
rather more than 35 mm. in height, and 12·5 mm. in its greatest breadth." 

This species is the type of Pengelly's genus Sphcel'ospongia, which was 
iirst characterized in 1861, and of Ferdinand Roemer's genus Polygonos
phcel'ites, which was published in 1880. It is still doubtful which of 
these names should be retained, the first having been given on the hypo
thesis that the organism was originally a sponge, and the second on the 
assumption that it was not. Of late years Phillips' species has been 
referred to Sphcemspongia by Dr. G. J. Hinde in 188-i (op. cit.) and by 
Dr. Clemens Schluter in 1887*, but to l'olygo1iosplul'rites by Zittel in 
1883t, and by Herr Raufft, as well as by Professors Nicholson and 
Lyddeker in 1889§. Dr. Hinde claims that it is a Lyssakine Hexactinel
lid sponge, but Herr Rauff maintains that it and the R eceptaculitid;-e are 
not silicious organisms, but that their skeletons were originally calcareous 
and t he silicious specimens mere pseudomorphs, or the result of subse
quent silicification. The group therefore, he concludes, cannot be referred 
to the Hexactinellid :ponges, and its systematic position is still entirely 
uncertain. In the present Report, however, the generic term Sphcerospon
gici is still retained, though not without some hesitation, on the grounJ 
that the hypothesis that the type of the genus was not a sponge, has not 
yet been conclusively proved. 

A specimen of a Sphcerospongia which appears to be indistinguishable 
from the present specie , has been figured under the name S. co1·niwopice, 
Goldfuss (Sp.)I\ by Dr. Schluter, who states that it was recorded (aufge
fiihrt) by Goldfuss in 1832 as occurring in the Devonian rocks of the Eifel 
and named by him Scyphia cormicopice. The volume in which the latter 
name was first indicated is inaccessible to the writer, but it would seem 
that the species was never properly characterized by Goldfuss, and hence 
that his specific name cannot be accepted as prior to Phillips', fo1" on page 
30 of Da,·idson's l\lonograph of the British Devonian Brachiopoda the 
following passage occurs. "In 1833 " (according to Dr. Schluter this 

* Zeitschr. der Deutsch. geol. Gi,sellsch., Berlin, vol. XXXIX, p. 13, pl. 1, figs. 1 
and 2. 

t Handbuch der Palreontologie, vol. I, p. 728. 
+ Zeitschr. der Deutsch. geol. Gesellsch., Berlin, vol. XL, p. 60(). 
§Man. Palreont., 18S9, vol. II, App., pp. 1563-64. 
II Zeitschr. der Deutsch. geol. Gesellsch., 1887, vol. XXXIX, pl. 1, figs. 1 and 2. 
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should be 1832) "Goldfuss appended a list of fossils to Von Dechen's 
translation of Sir Henry de la Beche's 'Manual of Geology' and intro
duced a number of new names without description or illustration, and has 
thus furnished us with another instance of the confusion that can be 
created by the pernicious effect of manuscript names." 

SPONGIA;. 

(S.) AsTRiEOSPONGIA HAMILTONENSIS, Meek and Worthen. 

For the synonymy of this species see page 197. 

East sid e of Lake V'tinnipegosis, on a small island ea t of t he south end 
of Birch Islrind, and about four miles north-east of vVade Point : a single 
six-rayed spicule, which appears to be essentially similar to thtit repre
sented on plate xxviii (figs. 1 and la) of the present volume. 

A THOZOA. 

ZOANTHAJUA. 

0YATIIOPHYLLUM, Goldfuss. 

Group of Cyalhophyllimi heterophyllmn, M. Edwar<ls and Haime. 

0YA'l'IIOPHYLLUM YERMICULARE, Goldfuss, var. PRiECURSOR, Frech. 

Plate 33, figs. l , la and 1 b. 

A-1trocyallrn" rermirulari.;, Ludwig. 1866. Korallen aus palmolithischen Formation 
(P,dreontographica, vol. XIV.) t. 58. 

Cyathophyllwn cermiculare, Goldf. mut. n. pr0!Cllr801-. Frech. 1886. Die Cyathophyl
liden und Zaphrentiden des dcuLschen i\li.tteldevon, (Palreontol. 
Abhancll. , Dames and Kayser, ,·ol. III) p. 63, pl. ii. (xiv.) figs . 4, 
6, 7, 8, 9, JO. 

Red Deer River, at t he Upper Salt Spring and about five miles from 
Dawson Bay, Lake Winnipegosis, D. B. Dowling, 1888: one small speci
men. Lake vVinnipegosis, at the south end, on a small island near 
Charlie Island (the specimen figured) and at the north end of Snake Island 
(one specimen); also on the south-west side, at the north side of South 
Manitou Island (one specimen), and on the south.east side, at Point Bra
bant (one specimen): J. B. Tyrrell mid D. B. Dowling, 1889. R.ed Deer 
River, near the Lower Salt Spring, and two or three miles from Dawson 
Bay (four specimens) and at the Upper Salt Spring, two or three miles 
forther up the riYer (six specimens): J. B. Tyrrell, 1889. 
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The identification of the specimens from these localities with the Euro
pean coral named abo"e, is given on the authority of Dr. Frech himself, 
who examined the whole of them carefully during a visit to Ottawa in 
October, 1881. The individual figured represents a short and broad form 
of this coral, others being much longer in proportion to their breadth, 
and more narrowly sub-cylindrical. These latter approach very nearly in 
form to the C. Richardsoni, of the Devonian rocks of the Mackenzie Riv~r 
basin, which belongs to this section of the genu , but according to Dr. 
Frech, the septa, of C. Richarclsoni are thicker and less numerous than 
those of his C. verinicnlare, var. prcPcurso1·. 

Group of Cyathophy11nm ceratites. Goldfuss.* 

0YA'l'IIOP11YLLU)I DlAN'rllUS, Goldfuss. Teste Frech. 

Cyatlwphyllmn !licmtln~;, Goldfuss. 1826. Petref. German, vol. I., p. 34, pl. xd. figs. 
1 b, c, cl, but not figs. l a-c, nor pl. xv., fig. 13. 

Frech. 1886. Die Cyathophyll. und Zaphrent. des deuts
ches ~1ittel.-Devon, (in vol. III. of DanLes k Kayser's 
Palceontol. Abhandl. ), p . 68, which see for a full list of 
synonyms of Europe>m specimens of this species. 

Cyathophyllwn ca'.~pito.1um, \Vhiteaves, non Goldfuss. Pa,..;. 1891. This volume, 
p. 200, pl. xxvii., figs . 7 and 8. 

Dr. Frech, who has examined the specimens referred to C. ccespitosmn, 
Goldfuss, on page 200 of the present volume, thinks that the small mass 
of loosely aggregated corallites from the Peace l'tiver, collected by Professor 
i\Iacoun in 1875, is conspecific with C. ccespitosmn, but that the simple, 
or nearly simple, specimens from the Hay Hi ver, collected by Mr. McCon
nell in 1887, are referable to C. diantlms, Goldfuss. A single example 
of a coral which has precisely the same internal structure as these Hay 
Hiver specimens of C. clicintlms, and which differs from them chiefly in 
having six lateral buds, was collected by Mr. Tyrrell in 1889, at the 
Lowe1; Salt Spring on the Hed Deer River. 

0YA'l'IIOPUYLLUM IVASKASENSE.t (N. Sp.) 

Pl<Lte 3±, figs. 5, 5 a, 6 and 7. 

Oorallum simple (figs. 5 and 5a), or proliferous and consisting of a single 
corallite from which as many as from four to six lateral and divergent 

*Dr. Frech thinks that the coral from the Hay river, described under the name of 
Cmnpophyllum ellipticUAn on pages 202 and 203 of the present volume, and figured on 
plate XXVII (figs. 5 and G), is a Cyathophyllum belonging to this group, and possibly n. 
variety of his C. Lindsti·!Ylni. 

t ]from the Cree name for the Reel Deer River, which, according to Mr. Tyrrell, is 
'Vaskasew Sipi. 
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buds proceed (fig. 6), or increasing by calycinal gemillation (fig. 7), the 
simple form ttnd those from which lateral buds are produced being conicfl,l, 
rather slender and more or less curved or bent. Epitheca faintly ribbed 
longitudinally, transversely striated and marked also with lt few irregu
la,rly disposf'd constrictions and re-elevations, the results of periodic 
arrests of growth : calyx rather deep, fiat at the bottom and with nearly 
vertical sides : primary septa twenty four, extending about half way to the 
centre and slightly irregular: secondary septa equal in number to the pri
maries, but not reaching more than half as far inward. Internal structure, 
as seen in longitudinal sections, consisting uf a very narrow outer zone of 
Yesicular tissue and of a broad inner tabulate area. The vesicles are 
small and rather regularly disposed, while the tahuhe, which are for the 
most part complete and rngular in their disposition, are very close-set flat 
in the centre but bent downward at their outer margins. 

Reel Deer l~iver, at the Uppe1· Salt Spring and about five miles from 
Dawson Bay, Lake ~Winnipegosis, J. B. Tyrrell, 1889 ; abundant. Beardy 
Island, Da,wson Bay, J. B. Tyrrell, 1889: one specimen. 

The specimens for which the foregoing name is proposed appear to differ 
from those which are here referred to C. clinntlms, in the much greater 
regularity and completeness of the tabulre in the central tabulate area. 

CYATIIOPTIYLLU~l PE'L'RAIOIDES. (N. SP.) 

Plate 34, figs. J, l a and 2. 

Corallum simple, straight or slightly curved, in well preserved speci
mens attached to some foreign body by a small a.nd partially clasping 
basal expansion, conical and broadly spreading, the entire height being not 
much greater than the width at the summit. Outer surface marked with 
faint longitudinal costai, also by fine transverse striai and a few rather 
coarse wrinkles at irregular interYnJs. Calyx circular, oblique in some 
specimens but not in others, subconical but irregular in shape, usually very 
deep and in most cases excavated to within an extremely short distance 
of the base : septa about forty five in number and apparently equal in 
size, consisting of mere ridges, which are acute and moderately prominent 
in the upper portion of the sides of the cup, but which arc much more 
strongly developed at and towards its base. Internal structure, as shown 
in longitudinal sections, consisting of vesicular tissue between the septa : 
tabul;e almost but not entirely absent, a single transverse diaphragm at 
the bottom of the cup being observable in two out of the ten specimens 
collected. 

Dimensions of the i;:pecimen figured : greatest height, thirty nine mil
limetres, maximum width, twenty nine mm. In another specimen the 
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greatest height is about forty mm., and the width at the summit thirty 
two. 

Onion Point, Lake Manitoba, J. B. Tyrrell and J. F. Whiteaves, 1 88 : 
one specimen. 

Small island at the extreme south end of Lake vVinnipegosis, J. B. 
Tyrrell, 1889: one specimen. Red Deer River, at the Lower Salt Spring 
(five specimens) and at the Upper Salt Spring (four specimens) : J. B. 
Tyrrell, 1889. 

This species is singularly like a Petraia, both in its external shape and 
internal structure, but it differs from that genus in the development of 
vesicular tissue between the septa. It resew bles the "Zaphrentis solida " 
of Hall and \Vhitfield, from the Devonian rocks of Iowa, in many res
pects, but differs therefrom in t he almost entire absence of tabulre. In 
Z. solidci the tabulre are described as "distinct, closely arranged" aucl 
"extending half the diameter of the cup." If all the specimens collected 
by Mr. Tyrrell and the present writer bad been of small size, the absence 
of tabulm in them might be attributable to their being immature indivi
duals in which these structures were not yet developed, but, as a matter 
of fact, wost of the specimens of C. petraioides are considerably larger 
than the largest known examples of Z. solidci. 

Group of Cyatlwphyllum hexagonmn, Goldfuss.* 

(S.) CYA'l'IIOPBYLLUM ANNA, Whitfield. (Sp.) 

Styla811"<Pa Anna, 'Yhitfield . 1882. Ann. N. Y. Acad. Sci., p. 199. 
1890. lb., p. 520, pl. vi., figs. 1-3. 

Lake Manitoba, on the east side of the Narrows, J. B. Tyrrell, 1888: 
one specimen. Dawson Bay, Lake v-Vinnipegosis, at \Vhitea.-es Point 
(four specimens), and on a. small island close to the north-west end of 
Beardy Island (six specimens); J. B . Tyrrell, 1889. A single specimen of 
a coral collected by Dr. R. Bell in 1877, from the Long Portage of the 
Missinaibi River, in the district of Algoma, and referred to in the Report 
of Progress of this Survey for 1887 -88 (page 5, c) as Cyathophyllwn 
Davidsoni, has since been found to be referable to the present species. 

The generic name Stylastr(m was proposed by Lonsdale in 18.J-5, for a 
fossil coral from the Carboniferous rocks of Russia. The type of the genus, 
which Lonsdale described and figured under the name 8. inconje1·ta, has 
since been pronounced to be a Lithostrotion, by D'Orbigny, in the "Pro
drome de Paleontologie," published in 1 50, and by Edwards and Haime 

*Dr. Frech thinks that the Cyathophyllum anticuni of Meek, from the Devonian 
rocks of Alaska and the Mackenzie River district, is synonymous with this species, as 
suggested by the writer on page H)() of the present volume. 
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in the" Polypiers Fossiles des Terrains Palreozoiques," published in 1851. 
}!orris, in the second edition of his "Catalogue of British Fossils" (1854-), 
Lindst rom, in his "Index to the genera of Palmozoic Corals " (Stockholm, 
1883), and E theridge, in the first volume of his "Fossils of the British 
I slands" (1888), also make Stylastrcm, Lonsdale, a synonym of L itlwstro
tion, though Zittel, in the first volume of his "Handbuch der Palreonto
logie (1876-80), regards it as a synonym of Diphyphyllnm, but uses the 
name Stylastrcm, Fromentel, for a Lia0 sic genus of corals belonging to the 
Astl"ceacPCP. 

Although they agree perfectly with Profe sor Whitfield's description 
and figures of the coral from the Devonian rocks of Ohio which he calls 
Stylastffm Anna, it yet seems to the writer that t he specimens collected by 
Dr. Bell and Mr. Tyrrell are referable to Cyatlwphyllum rather than to 
8ty1astnea, and that they are very nearly related to the C. rugosum of 
Hall. From the last named species they seem to differ only in the cir
cumstance that t heir septa only reach about half way to t he centre and 
that they are not continued, as carinations, on the upper surface of the 
tabulre. 

(S.) CYATIIOPIIYLLUM PROFUNDUM, H all. (Sp.) 

Acerrnlaria profundci, ~fall. 1838. Rep. Geol. Sun'. Iowa, ml. I, p t. 2,p. 477, pl. i, 
figs. 7a b, c. 

"\Vestern shore of Dawson Bay, from slabs apparently derived from 
the neighbouring cliffs," J. vV. Spencer, 187 4- : two or three specimens in 
which the internal structure of the corallites is beautifully preserved. 
These were identified with the present species by E . Billings, on page 68 of 
the Report of Progress of this Survey for 1874-75. 

Since then, precisely similar specimens have been collected "in place" by 
J . B. Tyrrell, at Lake Manitoba, on t he east side of the Narrows, in 1888, 
and by Messrs. Tyrrell and Dowling, at Lake ·winnipegosis, on three 
islands in the southern part of Dawson Bay, and on the Red Deer River at 
the Lower Salt Spring, in 1889. In each of these, the avera,ge maximum 
diameter of t he adult corallites is from t hirteen to fifteen millimetres, and 
the number of their septa from thirty eight to forty .* Some of the septa 
extend to the centre and others not quite so far, but these latter are of 
varying length and do not regularly alternate with the former. There 
are no tabuhe, t he spaces between the septa being filled with vesicular 
tissue, the general direction of the vesicles being upward and outward. 

According to Dr. Rominger, t "the corals described under the name 

*·Prof. El all says that there are from forty one to forty six septa in full grown indi vi
duals of hi s Aceri-ularia p1·ofunda. 

t Geol. Surv. Michigan, Fossil Corals, p. 106. 
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Acervidaria Davidsoni and Acerv. profunda, which latter," he considers 
"merely as a variety of the former, are in structure identical with Cya
thophyllum rugosmn." "The genus Acervularia is represented as having 
its central portion of the polyp cells surrounded by an internal wall, but 
neither the above-mentioned corals nor the typical forms of the genus 
Acervidaria (Cyath. pentagonwn and Cyath . ananas of Goldfuss) exhibit 
an internal w<111. In the circumference of theabrupt inner cell-pits of all 
these forms a sort of annular demarkation is conspicuous in transverse 
sections, because the shorter ones of the alternately larger and smaller 
radial lamellm terminate there with somewhat thickened edges, but they 
never corn bine into a closed, ring-like wall." \Vhile following Dr. Rominger 
in regarding Acerviilarici projimdci as a Cyathophyl1nm, and Dr. Frech, 
who has seen the specimens collected by Messrs. Tyrrell and Dowling, in 
referring them to the group of C. he:ragonum, it is thought desirable to 
retain Hall's specific name for these specimens, as they correspond much 
better with his description and figures of A . profimdu than with those of 
A . Davidsoni. 

CYA'l'JlOPUYLLU)I PROFUNDU)I. (Var.) 

Plate 34-, figs. 4 and 4a. 

Corallum large, composi~, massive, in the only specimen known to the 
writer depressed subsphmrical : corallites polygonal or rounded polygonal, 
intimately united throughout their length, and sepctrated only oy a single 
and extremely thin wall, unequal in size, the adult ones averaging from 
seventeen to nineteen millimetres in their maximum diameter. Ca,lyces 
shallowly concaveexternally, the abruptly and not very deeply excava,ted 
central portion occupying rather more than one-half of the entire diame
ter of each cornllite ; septa as many as fifty four in number in the 1<1rgest 
corallites; at the bottom of the cup and below it m;iny of the septa reach 
to the centre, the others being shorter but very unequal in length. Inter
nal structure, as shown in longitudinal sections, consisting of fine vesicu
lar tissue between the septa, their being no tabuhe nor arched carime. 

South end of Snake Island, Lake Winnipegosis, J. B. Tyrrell, 1889: a 
single colony, about six inches in length, five in breadth and two and a 
half in height, a portion of which is figured. The specimen seems to indi
cate or represent a local variety of C. prnfundiim, in which the adult 
corallites are larger, their septa more numerous and the intersept<11 vesicles 
proportionately smaller and more numerous than those of the typical form. 
Dr. Frech thinks that the specimen is very nearly related to the C. hypo
cratei·ifonne of Goldfuss. 
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Group of Cyathophyllwn ( Blothrophyllmn) decorticatwn, Billings. 

0¥ATHOPIIYLLUM A'I'HABASCENSE. (Var.) 

Plate 34, figs. 8 and Sa. 

<Jyathophyllimi Athaba"cen8e, \Yhiteaves. 1891. This volume, p. 202, pl. xxxii, 
figs. 1, la, b. 

Lake \Vinnipegosis, on the south western shore of Cameron Bay, J. B. 
Tyrrell, 1889: a single and perfect specimen, which appears to be a mere 
variety of this species. It differs from the types from the Devonian rocks 
of the Athabasca River only in having its central area occupied by flex
uous, irregularly disposed but for the most part continuous tabul:ce, rather 
than by lai·ge interseptal dissepiments, and in its narrower vesiculose 
peripheral zone, the inner margin of which is more clearly defined. 

(S.) COLUMNARIA (CYA'l'IIOPJHLLOIDES) DISJUXC'I'A. ( "· Sp.) 

Phtte 34, figs. 3, 3a and 3li. 

Corallum composite, consisting apparently of a colony of cylindrical, 
straight or flexuous, ascending or erect corallites, which are separate but 
sometimes partially in contact, and more or less closely aggregated: diame
ter of the corallites averaging about five millimetres, their mural invest
ment single and external. Surface markings of the corallites unknown, 
though in transverse sections there are indications of longitudinal ribs cor
responding to the septa within. Calyces deep, with erect sides : primary 
septa thirteen, simple, neither crPnulated nor dPnticulated, very thin, 
laminar and extending to the centre at and below the bottom of the cup : 
second<wy septa similar in number and structure to the primaries, but 
reaching only half way to the centre. The only internal structures, 
besides the septa, are rather distant, thin and laminar horizontal dia
phragms, which partake partly of the nature of tabulre and partly of dis
sepiments. These diaphragms either form almost continuous floors across 
the corallites (at intervals of from one to two millimetres apart) and thus 
resemble tabul&, except that their continuity appears to be interrupted 
by the septa, oi· they are disconnected and not on the same plane and 
thus partake more of the nature of dissepiments, though they are never 
curved. 

Pentamerus Point, Lake l\Ianitoba, J. B. Tyrrell and J. F. \Vhiteaves, 
1888. South-west shore of Dawson Bay, Lake \Vinnipegosis, at the 
mouth of Steep Rock River, J. B. Tyrrell, 1889. At each of these loca
lities a few comparatively large portions of a single colony were collected, 
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in which the corallites are everywhere surrounded by hard compact dolo
mite, though their interior is quite free from the matrix. The specimens 
present good longitudinal and transverse sections of the corallites, which 
show the internal structure of the latter admirably, but the surface mark
ings of the corallit.es are nowhere visible, and the exact mode of growth 
of the whole corallurn is uncertain. 

This species differs from the typical forms of Columncirici in its cylin
drical, separate, and probably fasciculated corallites, and belongs to an 
aberrant section of that genus, for which Dybowski has proposed the name 
Cyatlwphylloicles. It is clearly congeneric, and may even prove to be 
conspecific, with the Cyathophylloicles Rhenanum of Frech, from the Devo
nian rocks of the Eifel, which Dr. Frech informs the present writer is 
also a Colmnncirici. Around Lakes Manitoba and vVinnipegosis, too, C. 
clisjuncta has, so far, been found invariably associated with St1'ingocephci
lus Burtini, as C. Rhenanum is at Paffrath. 

(S.) A:UPLEXUS, or DIPIIYPHYLLU)L (Sp.) 

Plate 35, figs. 2 and 2a. 

A number of fragmentary specimens of a species of Arnplexiis, Pycnosty
lns or Diphyphytliim were collected by Mr. Dowling in 1889, on the west
ern shore of Dawson Bay, on two small points, one two miles and a half 
and the other four miles and a half north of the mouth of the Red Deer 
River. These specimens do not show conclusively whether the entire 
corallum was originally composite or simple, the surface markings are 
unknown, as are also the characters of the calyces. On the other hand, 
the internal structure of the corallites (or corallum) is well preserved and 
clearly shown in numerous natural sections. The specimens consist of 
straight or flexuous cylindrical tu bes, which average about five millimetres 
in length, are imperfect at both ends and irnbedded in compact or vesicular 
dolomite. The interior of these tubes is composed of a very narrow outer 
or peripheral and septate zone and of a broad central tabulate area. The 
outer zone appears to be bounded internally by an inner wall. The 
septa, which are equal in length and thirty two in number, all extend 
from the outer to 1..he supposed inner wall, and terminate on the inner 

· surfa,ce of the latter, in some cases as continuous and slightly raised lon
gitudinal ridges, in others as linear rows of minute tubercles, both modifi
cations being observable in the same tube. The interseptal spaces between 
the outer and inner wall are traversed by small dissepiments. In the 
central tabulate area, which occupies about four fifths of the entire dia
meter, the tabulrn are for th most part flexuous and irregular in their 
shape and disposition, the distances between them varying from half a 
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millimetre to two millimetres. Most of the tabulre are complete and 
stretch completely across from one side of the inner wall to the other, but 
they sometimes inosculate and occasionally one or two incomplete ones 
are intercalated between two of the others. 

Dr. Frech, who has examined the specimen::; collected by Mr. Dowling, 
is of the opinion that they belong to the genus Amplexus and that they 
are nearly related to the A. Ilercyniciis of A. Romer, from the Stringo
cephalus limestone of Germany. Dr. Frech thinks that the supposed 
inner wall of the tubes, represented on Plate 35, fig. 2a, is caused by the 
cutting of the curved tabulre. On the other hand, there are clearly disse
piments between the specimens from Dawson Bay, which are ~tated to be 
wanting in Amplexus, and there is a remarkably close resemblance, in 
size, shape and internal structure, between these specimens and the Di
phyphylliim stramineum of Billings, which Dr. Rominger says is both con
generic and conspecific with the Eridophyllum Simcoense of the same 
author, and which therefore should be called D. Simcoense. In the actual 
types of D. stramineum, however, the central area of the corallites is not 
separated from the peripheral cycle by an internal wall (as pointed out by 
Dr. Rominger), the septa are unequal in length and extend much farther 
inward than do those of the Dawson Bay specimens, and the tabulre are 
straighter and more regular in their disposition. 

(S.) AcTINOcYsTrs v ARIABILis. (N. Sp.) 

Plate 35, figs. 3 and 3a. 

Corallum simple, slightly cutved, varying in shape from broadly turbi
nate and widely expanding, with the breadth at the summit exceeding 
the height, to cylindro-conical and somewhat contracted at the summit; 
outer surface apparently almost smooth and marked only with a few trans
ver;:;e wrinkles; calyx rather deep, conical, narrow at the base ; septa 
about eighty five in number, extending from the exterior to within a short 
distance from the centre, but feebly developed, thin, and rarely, if ever, 
quite straight, their regularity being frequently disturbed by anchylosis 
with the walls of the interseptal vesicles. Internal structure, apart from 
the septa, essentially the same as that of Cystiphyllum, and consisting 
exclusively of coarse vesicular tissue. The vesicles are very large in the 
central area and diminish gradually in size towards the periphery. As 
viewed in longitudinal sections, they appear as lenticular cells which radi
ate obliquely upward and outward from the centre of the coral. 

"Western shore of Dawson Bay," Lake Winnipegosis, "from slabs ap
parently derived from the neighbouring cliffs," J. W. Spencer, 1874: one 
small spRcimen, which was referred to by E. Billings as a "Heliophyllum 

Septt>mber, 1892. 2 

I 
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(like H. Halli)'', and which bears a considerable resemblance to that spe
cies externally, though its internal structure has since been found to be 
quite different. 

South-east shore of Lake Winnipegosis, a few miles north of Point 
Brabant, and west shore of the same lake, at a small point north-west of 
Fox Point, J. B. Tyrrell, 1889 : one specimen from each of these locali
ties. South-east shore of Dawson Bay, Lake Winnipegosis, at Whiteaves 
Point (two specimens), and on a small island two miles west of this point 
(one specimen); J. B. Tyrrell, 1889. West side of Dawson Bay, at the 
south end of Rowan Island, D. B. Dowling, 1889: one specimen. 

(S.) FAVOSITES GOTHLANDICA, Lamarck. (Var.) 

Cfr. Favosites Billingsii, Rominger. 1876. Geol. Surv. Mich., Foss. Corals, p. 28. 
Favosites Gothlandica, var. Billingsii, Nicholson. 1879. Tab. Cor. Palreoz. 

Per., p. 55, pl. l, fig . 6. 

Cfr. also Favosites Hamiltoniw, Hall.1876. Illustr. Devon. Foss. ,pl. xxxiv,figs. 1-9. 

Western shore of Dawson Bay, Lake Winnipegosis, Dr. J. W. Spencer, 
187 4 : one loose and imperfect specimen. 

Lake Manitoba, at Monroe and Pentamerus Points, J. B. Tyrrell and 
J. F. vVhiteaves, 1888. Dawson Bay, Lake Winnipegosis; on the south
east side at vVhiteaves Point; on four small islands at the south and south
east end of the bay; also on the south-west side, about five miles south 
of Salt Point, and on a small point east of Steep Rock River; J. B. 
Tyrrell, 1889. A few specimens, which seem to be intermediate in their 
characters between the typical Ji'. Gothlandica and the var. Billingsii, and 
which can scarcely be distinguished from the Ji'. II amiltonice of Hall, were 
·collected at each of these localities. 

Most of the specimens are well preserved portions of large colonies, but 
'One large and nearly perfect example is a depressed expansion of irregular 
form, which measures about eleven inches in length, seven inches and a 
half in breadth and five inches in height. In each specimen the corallites 
are polygonal (not rounded polygonal) and most of them are nearly equal 
in size, their average diameter being about three millimetres. The septa 
are represented by rather short, rounded and apparently very fragile 
spines, which are usually broken off. The mural pores are disposed in 
one or two (rarely three) longitudinal rows on each of the prismatic faces 
of the corallites, and where there are two rows the pores are sometimes 
alternate and at others opposite. The tabul::e are complete, continuous 
and rather regularly disposed, but they do not show the "marginal punc
tiform depressions" which Dr. Rominger describes as one of the charac
ters of Ji'. Billingsii. 
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(S. ) PACIIYPORA CERVICORNIS, DeBlainville. (Sp.) 

For a list of the synonyms of this species, with references, see page 206 of the pre
sent volume. 

Lake Manitoba, on the east side of the narrows, near Manitoba I sland; 
on the north-west side, at Big Sandy Point, Monroe, Pentamerus and 
Onion Points ; and on the north-east side, north of Steep Rock Point, 
J. B. Tyrrell and J. F. Whiteaves, 1888 : more or less abundant at each 
of these localities. 

Dawson Bay, Lake Winnipegosis, on five small islands at the south end 
or south-east side, also on its western shore at five localities between the 
mouths of the Steep Rock and Red Deer Rivers, and on two small points 
immediately north of the Red Deer River, J. B. Tyrrell and D. B. Dow
ling, 1889 : a few specimens from each of these localities. 

PACIIYPORA, or ALVEOLI'l'ES. (Sp. Undet.) 

Red Deer River, at the Upper Sal11 Spring, and about five miles from 
Lake vVinnipegosis, D. B. Dowling, 1888: two specimens, but obtained 
abundantly on the same river, at the Upper and Lower Salt springs, by 
J. B. Tyrrell in 1889. A few specimens also were collected by Mr. Tyrrell 
in 1889 at several localities in the southern portion of Lake Winnipegosis, 
as at the south end of Snake Island, the north side of South Manitou 
I sland and Point Brabant, also at two localities on the south-west side of 
Dawson Bay. 

The specimens from these localities consist of rather small or medium 
sized corals, with much the same general shape and proportions as Pachy
pom polymorpha. The stems are cylindrical, widely and doubly bifurcat
ing, with an average diameter of about eight or nine millimetres in the 
thickest part. The corallum in each seems to differ from that of P. poly
rnorphci in the much greater obliquity with which its corallites open out
ward to the surface; also, in the circumstance that their apertures are 
frequently transversely semielliptical, semilunar, or sub-triangular, and 
broader than high, with the lower lip of each distinctly projecting. In 
most respects, these specimens agree remarkably well with the published 
descriptions and figures of Alveolites c1·yptodens, Billings, and even with 
the types of that species in the Museum of the Survey, but the throats of 
their corallites are almost invariably filled with dolomite, and shew no 
traces of the three internal ridges or " longitudinal crests" which are so 
characteristic of .A. cryptodens. 
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, (S.) . ALVEOLITES VALLORUM, Meek. 

Alveolites i:alloruin, Meek. 1868. Trans. Chicago Ac. Sc., vol. I., p. 86, pl. xi, fig. 9. 
" " Rominger. 1876. Geol. Surv. Michigan, Foss. Corals, p. 41, 

pl. xvii, fig. 3. 

Lake vVinnipegosis, from the basal beds of the Upper Devonian at the 
north end of Snake Island (one specimen); also, from the Stringocephalus 
zone at three localities on the south-west side of Dawson Bay (two or 
three specimens from each), and on three small islands in the southern 
portion of Dawson Bay (a few specimens from each); J. B. Tyrrell, 1889. 

The specimens of A. vallorwrn from the Hay, Mackenzie and Peace 
Rivers referred to on page 207, have the outer surface of the corallum 
well preserved, but the structure of the interior of the corallites is more 
or less obliterated by crystallization, the corallites being completely filled 
with matrix. In the specimens from Lake Winnipegosis, however, which 
do not occur in shale, but in a compact or vesicular dolomite, the exte
rior of the corallum is not so well preserved, but the corallites are nearly 
free from the matrix throughout their length. The corallites are laterally 
compressed, and their apertures vary in outline from narrowly elongated 
or somewhat crescentic to polygonal, and in their greatest diameter from 
half a millimetre to a millimetre and a half. The septal spines are well 
developed, but apparently very fragile. As many as from six to eight 
rows of these can be counted, though with difficulty, but there do not 
appear to be ever as many as twelve rows, as there are said to be in A. 
squamosus. The tabulre are complete and ofter rather regularly disposed. 
Of the lateral or marginal mural pores, about ten can be counted in the 
space of five millimetres. 

HYDROMEDUSJK 

HYDRO IDA. 

(S.) STROMATOPORA. Sp. 

(Cfr. Stromatopora Biicheliensis, Bargatzky, sp.) 

Caiinopora Biicheliensi.~, Bargatzky. 1881. Die Stromatoporen des Rheinscben 
Devons, p. 62. 

Stromatopora Biichetiensis, Nicholson. 1886. Mon. Brit. Stromatoporoicls, Pt. I, p. 
23, pl. x, figs. 5-7. 
Nicholson. 1891. Ib., Pt. III., p. 186, pl. xxiii, figs. 4-7. 

Lake vVinnipegosis, on two small islands in Dawson Bay, one on the 
south-east side of the bay, and the other at its southern end, J. B. 
Tyrrell, 1889 : a single specimen from each island. 
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The whole of the Strornatoporoids collected by Messrs. Tyrrell and 
Dowling in 1888 and 1889, from the Devonian rocks of Lakes Manitoba 
and vVinnipcgosis, were sent (in January, 1890) to Prof. H. A. Nicholson, 
who has since reported on them in a paper published in the "Annals and 
Magazine of Natural History" (London, England) for April, 1891. Ac
cording to Prof. Nicholson, on page 313 of this paper, these two specimens 
in particular "have the general aspect of Stromatopora Biicheliensis, Barg., 
sp., and are probably referable to this species. Unfortunately, the speci
mens in question are dolomitized, and their internal structure is so far 
altered that this reference cannot be regarded as free from doubt. " 

S'l'RQ)JA'l'OPORA. Sp. 

(Cfr. Stromatopora Hiipschii, Bargatzky, sp.) 

Gawwpora Hiipschii, B'trgatzky. 1881. Die Stromatoporen des Rheinischen Devons, 
p. 61. 

Stromatopora Hiipschii, Nicholson. 1886. Mon. Brit. Stromatoporoids, Pt. I, p. 50, 
figs. 6 a, b, and pl. x., figs . 8 and 9; also lb., Pt. III. (1891), 
p. 176 (which see for a complete list of the synonyms of this 
species, with references), pl. xxii., figs. ·3.7. 

Lake vVinnipegosis, at the south end of Snake Island (one specimen), 
and on a small island on the south-east side of Dawson Bay (one speci
men); J. B. Tyrrell, 1889. 

In reference to these two specimens Dr. Nicholson writes (op. cit., p . 
314) that they "belong to a species of Stromatopora in many respects 
similar to S. lliipschii, Barg. Structurally these specimens agree with 
the latter common European and British type, and differ from S. Biiche
liensis, Barg., in their coarse skeleton-fibre, the lax reticulation of the 
skeleton, and the loose spreading form of the astrorhizre. The internal 
structure of these specimens is, however, very poorly preserved, and it 
would be rash to refer them unreservedly to S. lliipschii." 

A single specimen of a Stromatoporoid collected by Dr. R. Bell in 1877, 
at the Long Portage of the Missinaibi l'{,i ver, is also doubtfully referred 
by Prof. Nicholson to S. lliipschii. 

(S.) Ac'l'INOS'l'ROMA EXPANSUM, Hall and Whitfield. (Sp.) 

Stromatopora expansa, Hall a.nd \Yhitfield. 1873. Twenty-third Reg. Rep. N. York 
St. Cab. J\at. Hist., p. 226, pl. ix., fig 9. 

A ctino,;trorna expansurn, Nicholson. 1891. Ann. and M«g. Nat. Hist. vol. VII., 
sixth series, p. 316, pl. x, figs. 1 and 2. 

Lake Winnipegosis, at a small island on the south-east side of Dawson 
Bay, J. B. Tyrrell, 1889 : two specimens. 
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(S.) ACTINOSTROMA TYRRELLII, Nicholson. 

Actinostroma 'l'yrrellii, Nicholson. 1891. Ann. and Mag. Nat. Hist., vol. VII, 
sixth series, p. 317, pl. viii, figs. 4 and 5, and wood cnt, 
fig. 1. 

Lake Winnipegosis, at five localities on the shore and islands of the 
southern portion of Dawson Bay, J.B. Tyrrell and D. B. Dowling, 18.89; 
apparently not uncommon and in fine condition at each of these localities. 

(S.) Ac'rINOS'l'ROMA FENESTRATUM, Nicholson. 

A ctinostromafenestratiiin, Nicholson. 1889. :M:on. Brit. Stromatoporoicls, Pt. II, 
p. 146, pl. xvii, figs. 8 and 9. 
Nicholson. 1891. Ann. and Mag. Nat. Hist., vol. VII, 
sixth series, p. 322, pl. x, figs. 3 and 4. 

Lake J'lfanitoba, north-west side, at Pentamerus Point, three miles and 
a half north of the mouth of Crane River, J. B. Tyrrell and J. F. Whit
eaves : several specimens. Lake vVinnipegosis, on two small islands at 
the southern end of Dawson Bay; also on the south-western shore of 
Dawson Bay, a little to the west of Salt Point, and at the south end of 
Rowan Island, in the western portion of the bay, J. B. Tyrrell, 1889: one 
specimen at each locality. 

ECHINODERMATA. 

CRINOIDEA. 

(S.) OmNOCRINUS. (Sp.) 

('.fr. Ctenocriniis decadactylits, (Goldf. sp.) G. and F. Sanclberger. 1850-56. Die Ver
steiner. des Rheinischen syst. in Nassau, p. 396, 
pl. xxxv, fig. 15. 

Cfr. also, Ctenocriims typus, (Bronn.) Zittel. Handbuch der Palreontologie, vol. I, 
p. 372, fig. 260. 

Although portions of the stems of crinoids are not infrequent in the 
Devonian rocks of Lakes Manitoba and vVinnipegosis, only two specimens 
have as yet been obtained in which any portion of the calyx or dorsal cup 
is preserved. These were collected by Mr. Tyrrell in 1889, one on a small 
island on the east side of Dawson Bay and the other on a small island at 
the south end of the bay. The more perfect of these two specimens has 
ten of the calycinal plates preserved and not quite two inches of the 
column. Each of these calycinal plates is hexagonal, slightly convex ex
ternally, smooth in the centre, but crenulated round the margin. The 
column is thick, averaging about seventeen millimetres, or about three 
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quarters of an inch, in diameter, circular and annulated, with one or two 
fiat articulations usually alternating with a single raised and moderately 
prominent one. In some portions of columns, however, from the same 
localities, the raised articulatioAs bear rounded and much elevated tuber
cles. Both of the specimens are far too fragmentary to be identified, even 
generically, but they be11r a striking resemblance to the C. decadactyliis, 
as figured by the Sandbergers, and to the C. typus, as figured by Zittel, 
though some palreontologists regard Ctenocriniis as synonymous with 
Jfelocrinus. 

VER.MES. 

SPIRORBIS OMPHALODES, Goldfuss. 

Serpula omphalodes, Goldfuss. 1826-33. Petref. Germ., vol. I, p. 235, pl. lxvii, fig. 3. 
Spirorbis omphalodes, Nicholson. 1874. Rep. Palreont. Prov. Ont., p. 121, fig . Ma. 

\Vhiteaves. 1891. This volume, p. 209, pl. xxviii, figs. 3, 4, 4a, 
5, and 5a. 

Dawson Bay, Lake Winnipegosis, at a small island on the east side (one 
specimen on a piece of a crinoidal column), and at Point Wilkins, on the 
south-west side (several examples, attached to the shells of brachiopoda); 
also on the Red Deer River, at the Upper Salt Spring, five miles from 
Dawson Bay (one specimen on a simple Cyathophyllum); J. B. Tyrrell, 
1889. 

At each of these localities the specimens are rather more closely coiled 
and consequently more narrowly umbilicated than the types described by 
Goldfuss, but they agree very well with Ferdinand Roemer's figures of S. 
omphalodes, on plate xx.xi of the Atlas to the first volume of the L ethcea 
Geognostica. 

POLYZOA. 

LEPTOTRYPA QU ADRANGULARIS, Nicholson. (Sp.) 

Chwtetes quadrangularis, Nicholson. 1874. Geol. Mag., N. Ser., Dec. 2, vol. I, 
p. 58, and Rep. Palreont. Prov. Ont., p. 61, fig. 18. 

Paleschara qiiadrangidaris, S. A. Miller. 1889. N. Am. Geol. & Palreont., p. 177 
(under Chwtetes) . 

'Vhiteaves. 1891. This volume, p. 213. 
L eptotrypa quadrangidaris, Ulrich. 1890. Geol. Surv. Illinois, vol. VIII, p. 455. 

Red Deer River, half a mile above the Lower Salt Spring and about 
two or three miles from Dawson Bay, J. B. Tyrrell, 1889: one specimen 
attached to a valve of Atrypa reticularis. 
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PINACOTRYPA ll!ARGINATA. (N. SP.) 

Plate 36, figs. 1, la & lb. 

Zoarium explanate, forming thin, flattened or flexuous, subcircular ex
pansions, from three quarters of an inch to an inch in their maximum 
diameter. Under surface covered with an extremely thin laminar epith
eca : upper surface consisting of a broad central celluliferous area, sur
rounded by a projecting lateral expansion of the epitheca, which is 
entirely devoid of cells. Celluliferous area marked with large star-shaped 
maculre, whose centres are about six mm. apart. Outer and noncelluli
ferous expansion variable in breadth, its upper surface marked by longi
tudinal and nearly parallel raised lines of unequal size, which in some 
specimens are interwoven with a few similar but concentric lines. Zomcia 
(or autopores) at first recumbent but ultimately erect, very short, cylin
drical, about a third of a millimetre broad at their summits, arranged in 
subparallel lines which radiate from the maculre, but very closely disposed, 
and in some cases almost touching each other : orifices of the zomcia fre
quently closed by flat opercula, and surrounded in each case by a thin, 
slightly elevated and apparently granulose peristome. lnterspaces very 
narrow, occupied by a single series of polygonal interstitial cells or meso
pores (over whose apertures a thin smooth calcareous membrane or " roof " 
is usually stretched) except on the macul::e, where they are disposed in 
small clusters. Lunarium nearly or quite obsolete. Microscopic sections 
show that the interstitial cells or mesopores are comparatively large, and 
placed one over the other, even in the maculre, so as to form tabulated 
tubes, and not vesicular tissue as in Ji'istulipora. 

Lake \Vinnipegosis, at a small island on the south-east side of Dawson 
Bay, J. B. Tyrrell, 1889: seven specimens. Also on a small island on the 
east side of Lake Winnipegosis and east of the south end of Birch Island, 
J. B. Tyrrell, 1889; two specimens, loose. 

This species is referred to Pinacotrypa rather than to Fistulipora or 
Lichenalia, on the authority of Mr. E. 0. Ulrich, who, in a letter to the 
present writer, dated 23rd September, 1891, makes the following remarks 
on two of the best specimens collected by Mr. Tyrrell, which were sent 
to him for examination : "This is a remarkable form which I think may 
be safely described as a new species of Pinacotrypa. The general expres
sion of the surface is much as in several species of Fistitlipora, but the 
constant nummiform shape is distinctive. The chief peculiarity, however, 
is the longitudinal striation of the basal lamina. This is a very remark
able feature, and one quite unknown to me. The cells are smaller and 
the maculre more distinct than in P. elegans, the Fistiilipora elegans of 
Rominger." 



WHITE AVES . ] DEVONIAN FOSSILS OF MANITOBA, ETC. 279 

(S. ) CYSTODICTYA HAMILTONENSIS, Ulrich. 

P late 36, figs 2, 2a and 2b. 

Cy.stodictya Hamiltonensi, Ulrich. 1890. Geol. Snrv. Illinois, vol. VIII, p. 493, 
pl. xlii, fig. 4, and pl. xliii, fig. 1. 

Monroe Point, Lake Manitoba, J. B. Tyrrell and J. F. Whiteaves, 
1888: seven specimens. Lake Winnipegosis, at a small island on the east 
side of Dawson Bay, D. B. Dowling, 1888: three specimens. The spe
cies has since been collected by iessrs. Tyrrell and Dowling in 1889, on 
the east side of Dawson Bay, at Whiteaves Point, and on three small 
islands adjacent thereto, on the west side, at Rowan Island, also (loose) 
on the east side of Lake Winnipegosis at a small island east of the south 
end of Birch Island. 

The specimens from these localities were first identified with this spe
cies by J\Ir. L. J\I. Lam be. 

(S.) FENESTELLA YERA, Ulrich. 

Phite 36, figs . 3 and 3a. 

Fencstella i·era, Ulrich. 1890. Geol. Surv. Illinois, vol. YIU, p. 535, pl. xliv, figs. l 
and la, and pl. liv, fig. 3. 

Dawson Bay, on two small islands near White:wes Point, three speci
mens on one of these islands, and one specimen on the other; also on the 
east side of Lake ·winnipegosis, at a small island east of the southern 
extremity of Birch Isla,nd (a small fragment); J.B. Tyrrell, 1889. 

These specimens agree very well with J\Ir. Ulrich's description and 
figures of F. vera, but they are not sufficiently well preserved to show the 
"very minutely granulose" surface of "both branches and dissepiments," 
said to be characteristic of that species. Only the outer or non-celluli
ferous side is exposed in any of these specimens, but the shape, number 
and disposition of the zoc:ecia has been clearly ascertained by scraping 
away small portions of the exterior. The identifications of the specimens 
here referred to this and to the preceding species have been verified by 
Mr. Ulrich. 

(S.) FENESTELLA, Sp. 

(Cfr. Fenestellct dispcinda, Hall.) 

Plate 36, fig. 4. 

Fenestella didpandn.~, H all. 1886. R ep. St. Geol. for 1883, aclv. sheets, Expl., pl. 
xli,-, figs. 1-4. 

Fenestella dispancla, Hall. 1887. Pal. N. York, vol. V I , p. 114, pl. xliv, figs . 1-4. 
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Dawson Bay, Lake Winnipegosis, on the south-east side, at Whiteaves 
Point (two specimens) and on the west side, at the south end of Rowan 
Island, also on the east side of Lake Winnipegosis at a small island oppo
site Birch Island, three specimens ; J. B. Tyrrell and D. B. Dowling, 
1889. 

The specimens from these localities agree fairly well with Hall's figures 
of F. dispcvnclct, but their identication with that species is doubtful, owing 
to the contradictory nature of the measurements given in its description. 
They differ from the specimens here referred to F. vera, in their straggling 
mode of growth, striated noncelluliferous surface, large oblong fenest
rules, and in their more slender branches and dissepiments. 

(S. ) PoL YPORA ( POIWSA 1 var.) MANl'l'OBENSIS. 

Plate 36, fig. 5. 

Cfr. Fenestella porosa, Hall. 1881. Trans. Albany Inst., vol. X, abstract, p. 26. 
Fenestelta (Polypora)porosa, Hall. 1883. Rep. St. Geol. for 1882, Exp!., pl. 31, 

figs. 1-6. 
1887. Pal. St. N. York, vol. VI, p. 163, pl. 
xxxviii, figs. 1-6. 

Zoarium infundibuliform, rather widely expanding, irregularly and 
shallowly undulated. Branches slender, usually zigzag when the fenes
trules are alternate, but occasionally straight where they are opposite and 
appearing externally, on the noncelluliferous side, as smooth (?) slightly 
angular longitudinal ridges, which are a little broader than the transverse 
noncelluliferous clissepiments. Fenestrules large, a little longer than 
wide, elliptical or approaching to hexagonal in outline and averaging about 
·8 mm. in length and ·6 mm. in width. In a distance of six millimetres 
there are four fenestrules as measured longitudinally, and six as measured 
transversely. Cell apertures disposed in from two to four alternating lon
gitudinal rows, about four of thesfl apertures in each row to the length of 
a fenestrule. 

Monroe Point, Lake Manitoba, J. B. Tyrrell and J. F. Whiteaves, 
1888: four specimens. Dawson Bay, Lake vVinnipegosis, on three small 
islands, two on the south-east side and the other in the southern portion 
of the bay, also on its eastern shore, at the second point north of the 
mouth of the Reel Deer River, J. B. Tyrrell and D. B. Dowling, 1889: a 
few specimens from each of these localities. 

In each of these it is only the noncelluliferous outer surface that is 
exposed, the characters of the zocecia having been ascertained by scraping 
down small portions of the ~branches. The close affinity of these speci
mens to the P. porosct of Hall was suggested to the writer by Mr. Ulrich. 
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From that species they appear to differ principally in their much more 
slender branches and dissepiments, more hexagonal fenestrules, and in the 
greater extent to which the arrangement of the zocecia in two rows pre
vails. 

BRACHIOPODA. 

(S.) DISCINA. (Sp. lndet.) 

Western shore of Dawson Bay, at the first small point north of the 
mouth of the Red Deer River, D. B. Dowling, 1889 : two casts of the 
upper valve, whi.ch are too badly preserved to admit of determirnition or 
accurate description. Both are small and nearly circular in basal outline, 
with a depressed apex, which is nearly central in one of the specimens 
and slightly excentric in the other. 

0HONETES LoGANI, var. AURORA, Hall. 

Chonetes Logani, var Aurora, Hall. Pal. St. N. York, vol. IV, pt, 1, p. 137, pl. 
xxii, figs. 16-28. 
vVilliamR. 1880. Bull. Geol. Surv. Am., vol., I, pp. 
490 and 491, pl. xii, figs. 10 and ll . 
vYhiic-aves. 1891. This volume, p. 215, pl. xxix, figo. 
2 and 2a. 

Red Deer River, half a mile above the Lower Salt Spring, J. B. Tyrrell, 
1889 : abundant. 

0IIONE'l'ES MANITOBENSIS. (N. Sp.) 

Plate 37, figs. 1, la and 2. 

Shell small, concavo-convex, strongly compressed, transversely semiel
liptical, about twice as broad as long and broadest at the hinge line : car
dinal extremities angular and very slightly produced : sides rounded in 
front: anterior margin nearly straight or but faintly convex in the centre. 
Ventral valve compressed convex, its cardinal border armed on each side 
of the beak with three or four slender and widely divaricating spines, 
which increase in length outward: its beak inconspicuous, minute and not 
projecting, its hinge area narrow, with a small triangular fissure. Dorsal 
valve shallowly concave, its beak minute and its hinge area narrower than 
that of the ventral. 

Surface marked with very minute radiating raised lines, which increase 
in number at variable distances from the beaks, by bifurcation, trifurcation 
or intercalation, so that around the outer margin as many as from seventy 
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to a hundred can be counted under a lens. In addition to these, the ex
terior of well preserved specimens is marked with exceedingly fine and 
close-set, concentric raised lines. Interior of the valves minutely papillose. 
~fuscular impressions unknown. 

The dimensions of two average specimens are as follows: of one, maxi
mum length nearly ten millimetres, greatest breadth, nineteen; of another, 
length ten mm. and a quarter, breadth twenty. 

Rather abundant at the north end of Manitoba Island, in Lake Mani
toba, where it was collected by Prof. H. Y. Hind in 1858 and by J. B. 
Tyrrell and the present writer in 1888. 

This small Clzonetes seems to differ from the C. carinata (or coronata) of 
Conrad, as described and figured by Prof. Hall in the fourth volume of the 
Palreontology of the State of New York, in its uniformly smaller size, 
flatter and more transversely elongated valves, finer sculpture and in the 
greater length and smaller number of the spines on the cardinal margin 
of the ventral valve. According to Prof. Hall, a careful measureof the 
radiating strire on numerous specimens of C. carinata from the State of 
New York " shows that they range from nine to fifteen strire in the space 
of two tenths of an inch," while specimens from Illinois gave from nine to 
twelve in the same space. In three average examples of C. Jlianitobensis, 
from twenty to twenty two radiating raised lines were counted in a corres
ponding space. 

C. Jfonitobensis is also very closely allied to the C. striatella of Dalman, 
from the Silurian (Upper Silurian) of Europe, and to the C. Hcirdrensis 
of Phillips, from the English Devonian. Of the former it may prove to 
be a local and stratigraphical variety, a,ncl from the latter (as described by 
Davidson) it seems to differ chiefly in the circumstance that its radiating 
"strim" are not minutely spinosc. 

(S.) PRODUCTELLA PRODUCTOIDES, var. MEMBRANACEA. 

L eptmia membranacea, Phillips. 1841. Pal. Foss. Cornw., Dev. and "r· omerset, 
p. 60, pl. xxv, fig. 101. 

Strophalo8ia producloides, (J\lurchison, 1840) Davidson. 1863. .\lon. Brit. Dev. 
Brach., p. 97, pl. xix, figs. 18-21; also, this volume, p. 
216, pl. xvi, figs. 1 and 2. 

Monroe Point, Lake Manitoba, J.B. Tyrrell and J. F. \Vhiteaves, 1888 : 
six specimens. 

In the first part of the eighth volume of the Paheontology of the State 
of New York, just published, (p. 317) Professor Hall follows Professor 
King in referring the typical form of this species to Productellci rather 
than to Strophalosia, and this view has been adopted here, as equally 
applicable to the var. membranacea. 
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PRODUCTELLA SUBACULEATA, Murchison. (Sp.) 

Productus subaculeatus, Murchison. 1840. Bull. Soc. Geol. de France, vol. XI, p. 
255, pl. ii, fig. 9. 

, Leptcenafragaria, J. de C. Sowerby. 1840. Tran. Geol. Soc. Loncl. , 2nd. ser., rnl. 
V, p. 704, pl. lvi, fig . 5. 
Phillips. 1841. Pal. Foss. Cornw., Dev. and W. Somerset, p. 
59, pl. xxv, fig . 100. 

Prodiu:tus subaculeatiw, Davidson. 1865. ~Ion . Brit. Dev. Brach., p. 99, (which sec 
for a full list of referenees to European publications in which 
this species is clescriberl or referred to) pl. xx, figs. 1 and 2. 

Proditctella subaculeata, Hall. 1867. Pal. St. 1 . York, vol. IV, p. 154, pl. xxiii, 
figs. 4 and 5. 

A few specimens of this well known European species were collected 
at each of the following localities. North end of Manitoba Island and 
Onion Point, Lake Manitoba, J. B. Tyrrell and J . F . Whiteaves, 1888. 
At twelve localities on Lake vVinnipegosis; i. e., at the south end, on 
Snake and another small island ; on the south-west side, at PointBrabant; 
on the north-west side, at Devils Point and in Cameron Bay; also on.the 
shore and islands of the south-eastern, southern and south-western por
tions of Dawson Bay: J. B. Tyrrell, 1889. Red Deer River near and 
between the Upper and Lower Salt springs, and Hog Island in Swan 
Lake, Manitoba: J.B. Tyrrell and D. B. Dowling, 1889. 

OR'rms (ScmzoPIIORIA) STRIA'l'ULA, Schlotheim. 

For a list of synonyms of this species, with references, see page 218 of the present 
volume. 

Snake Island, Lake Winnipegosis, Prof. H. Y. Hind, 1858 : Upper Salt 
Spring, Red Deer River, Prof. Macoun, 1881. 

0RTIIIS (ScmZOPIIOR!A) MANITOBENSIS. (Norn. prov.) 

Plate 37, figs. 3, 3 a, 4, 5 and 5 a. 

Shell rather small, resupinate, transversely subelliptical or subquadran
gular, a little broader than long : thickness through the closed valves 
about one third less than their maximum breadth: hinge area a little 
more than one half of the entire breadth; front margin rather deeply 
sinuated in the centre. Ventral valve much flatter than the dorsal, with 
a concave sinus at and near the front margin, its hinge area apparently 
broader in the direction of its height than that of the dorsal, and its beak 
prominent but nearly straight . Dorsal valve strongly convex, its umbonal 
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and central region tumid, its umbo rather prominent, and its beak incur
ved and slightly recurved. 

Surface markings consisting of fine, subequal and closely disposed, radi
ating raised lines, which increase in number by bifurcation, trifurcation 
and intercalation, and are crossed by a few irregularly disposed, but for 
the most part distant, concentric strire of growth. Around the outer 
margin of the dorsal valve figured (fig. 3), about 136 radiating raised 
lines can be counted, and in a still la rger dorsal valve, which is not figured, 
about 150 were counted. 

Three casts of the interior of the dorsal valve of a shell which is pro
bably referable to this species, from the local base of the Middle Devonian 
at Devils Point, Lake Winnipegosis (figs. 5 and 5 a) shew two linear 
grooves, which probably represent the impressions made by the brachial 
processes, diverging on each side of the umbo, also a minute and very 
short slit, which widens into a small subcircular or subrhomboidal per
foration in the apex of the beak. Muscular impressions not clearly defined 
in any of the specimens collected. 

Of the two testiferous specimens figured, the one showing the dorsal 
valve only (fig. 3) is thirteen millimetres long and sixteen broad, while 
the one drawn to shew the front margin (fig. 4) and relative convexity of 
t he two valves, is nineteen mm. broad and eleven mm. and a half in depth 
or thickness, though it is too imperfect posteriorly to show the exact 
length. 

Dawson Bay, Lake Winnipegosis, on the east side, at Whiteaves Point, 
and on two small islands in its immediate vicinity; on a small island 
about three miles north of Salt Point, and, on the west side, at the first 
small point north of the mouth of the Red Deer River, J. B. Tyrrell and 
D . B. Dowling, 1889 : one to three specimens from each of these localities, 
most of the former being detached dorsal valves, the only example with 
both valves preserved being very immature. 

The specimens for which the foregoing provisional name is suggested 
may prove to be only a small local variety of of the typical 0. Iowensis of 
Rall, as originally described and figured in the Geology of Iowa, but not 
of the large northern form which has been referred to that species. They 
seem to differ from the typical 0 . I owensis chiefly in their much smaller 
size and more quadrangular form ; also, though this may be due to their 
being highly dolomitized, in the apparent absence of the "tubular open
ings " on the surface of the radiating strire, and of "fine pores or punctre 
over the entire surface," which are said to be characteristic of 0. Iowensis. 
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(S.) 0RTHOTHETES 0HEMUNGENSIS, Conrad. (Sp.) 

8trophomena Chemmigensis, Conrad. 1842. J ourn. Acad. Nat. Sc. Phil., vol. VIII, 
p. 257. 

bifurcata, Hall. 1842. Geol. Rep. Fourth Distr. N. York, p. 266, 
fig. 2. 

arctostriata, Hall. 1842. Ibid., p. 266, fig. 3. 
pectinacea, Hall. 1842. Ibid., p. 266, fig. 4. 

Orthis perversa, Hall. 1857. Tenth Reg. Rep. N. York St. Cab. Nat. Hist., p. 
137. 

inequalis, H all. 1858. Geol. Surv. Iowa, vol. I, pt. 2, p. 490, pl. ii, figs . 6, 
a·C. 

pravus, Hall. 1858. Ib., p. 490. 
8treplorhynchiis Pando1·a, Billings. 1860. Canad. Journ., N. ., vol. V, p. 266, 

figs. 12 1nd 13 ; and Geol. Canada, 1863, p. 369, fig. 
384. 

Orthisina arctostriata, Hall. 1860. Thirteenth Reg. Rep. N. York St. Cab. Nat. 
Hist., p. 80. 

alternata, Hall. 1860. Ib., p. 81. 
Stnptorhynchu,s Chemiingensis, Hall. 1867. Pal. St. N. York, vol. IV, p. 67, pls. iv, 

ix and x. 
" (Var. A.) Streptorhynchii-1 Pando1·a, Billings. 
" (Var. B.) S. arctostriata, H all. 
" (Var. C.) S. perversa, Hall. 
" (Var. D.) 8. pectinacea, Hall. 

Streptorhynchits Pandora, Nicholson . 1874. Pal. Pro1' . Ontario, p. 70. 
llemipronites Chenmngensis, var. arctostriata, Meek. 1877. Geol. Exp!. Fortieth 

Par., vol. IV, p. 117, pl. xiii, figs. 7, 16. 
Streptorhynchi~s Chemimgensi8, Walcott. 1884. Pal. Eureka distr. Nevada, p. 

117, pl. xiii, figs. 7, 16. 
Orthothetes Chemiingensis, H all. 1892. Pal. St. T . Y., vol. VIII, pt. 1, p. 255. 

Devils Point, Lake Winnipegosis, in the lowest beds of the Middle 
Devonian (six specimens); on the east side of Dawson Bay, Lake Winni
pegosis, in the Stringocephalus zone, at Whiteaves' Point (two specimens), 
and on a small island about two miles north of this point (two specimens); 
J. B. Tyrrell, 1889. 

According to Mr. C. D. Walcott (op. cit.) in the State of New York 
this species "ranges from the Upper Helderberg up into the Chemung 
group, and in the Eureka district " of Nevada "from the base to the 
summit of the Devonian limestone." 

S•rROPHODONTA ARCUA'l'A, Hall. 

Strophodonta arwata, Hall. 1858. Geol. Surv. Iowa, vol. I, pt 2, p. 492, pl. iii, figs . 
1 a, b, c, and 2 a., h, e, f. 

Lake Winnipegosis, on a small island at the extreme southern end of 
the lake, (one specimen), and on the east side of Dawson Bay, on a small 
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island about two miles north of Whiteaves Point, (one specimen); J. B. 
Tyrrell, 1889. Red Deer River, half a mile above the Lower Salt Spring 
and two or three miles from Dawson Bay, (one perfect specimen), and 
at the Upper Salt Spring (abundant); J. B. Tyrrell, 1889. 

(S.) STROPllODONTA INTERSTRIALIS, Phillips. (Sp.) 

Plate 37, fig. 6. 

Orthis interstriali.s, Phillips. 1841. P al. Foss. Dev., Cornw., and ·w. Somerset, p. 
61' pl. xxv, fig . 103. 

Leptcena intentrialia, Schnur. 1853. In Dunker & Von Il'.Ieyer's Palreontographica, 
vol. III, p. 222, pl. xii, fig. 2. 

Leptcena interstriali8, Davidson. 1864-65. "Mon. Brit. DeY. Brach., p. 85, pl. xviii, 
figs. 15-18; also, Snppl. (1882-84) pl. iii, fig. 21. 

East side of Dawson Bay, Lake vVinnipegosis, on a small island about 
two miles north of Whiteaves Point, (three well preserved ventral valves, 
one of which is figured), and on another small island about the same dis
tance to the south-west of that point (two similar specimens) ; J . B. 
Tyrrell, 1889. 

These specimens are obviously much more like Davidson's figures of 
L eptcena interstrialis than they are to Hall's illustrations of the very 
closely allied Strophodonta incequistriata of Conrad, in the fourth volume 
of the Pah.Bontology of the State of New York. Prof. H . S. Williams, of 
Cornell University, Ithaca, to whom three of the best of these specimens 
were sent, for comparison, thus writes concerning them. The ventral 
valve figured "is a good representative of the L eptcena interstrialis, 
Phillips, as it appears at Lummaton, in South Devonshire. I have com
pared it with good specimens identified by Davidson. Our Strophodonta 
incequistriatci, S. Patersoni and S. Cayutci are allied forms, but your spe
cimens are closer to the Lummaton forms than to either of our New York 
species." Davidson's figure of L. interstrialis on plate iii of the "Supple
ment to the British Devonian Brachiopoda," leave no doubt on the mind 
of the present writer that Phillips' species belongs to Hall's genus Stro
phodonta. 

(S.) SPIRIFERA FIMBRIA'I'A, Conrad. 

Delthyri.s.fimbi·iata, Conrad. 1842. Jour. Ac. Nat. Sc. Phil., vol. VIII, p. 263. 
Spiriferafimbriata, Billings. 1861. Canad. Jonrn., r. Ser., vol. VI, p. 257, fige. 

68-70. 
Hall. 1858. Geol. Surv. Iowa, vol. I, pt. 2, p. 505, pl. iv, figs. 

5 a-e. · 
Hall. 1867. Pal. St. N. York, vol. IV, p. 214, pl. xxxiii, figs. 

1-21. 
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Spiriferafi?nbriata, Nicholson. 1874. Pal. Pro,-. Ont. , p. 82. 
NotSpiriferajimbriata, Morton. 1836. Am. Journ. Sc. and Arts, vol. XXXIX, p. 

149. 
Spirifera Oonradana, S. A. Miller. 1883. Am. Pal. l!'oss., Second Eel., p. 2!)8. 

1889. N. Am. Geol. and Palroont., p. 372. 

Monroe Point, Lake l\Ianitoba, J . B. Tyrrell and J. F. Whiteaves, 
1888: one perfect but not very well preserved dorsal valve. A single 
specimen oi this species was also collected by Mr. J . B. Tyrrell or Mr. D . 
B. Dowling in 1889, at each of the following localities on or near Lake 
vVinnipegosis : in the southern portion of the lake at a small island off 
\\Teston Point; in the i:'tringocephalus zone at several exposures in the 
eastern, south-western and western shore of Dawson Bay ; on two small 
islands on the east side of the bay, and at the south end of Rowan 
Island, on its west side; also, in the Ouboides zone on the Red Deer R iver, 
half a mile below the Lower Salt Spring. 

SPIRIFERA (MARTIN1A) RrcrrARDSONII, Meek. 

Plate 37, fig. 7. 

Spirifera ( 11fartinia) Richarcl8oni, Meek. 1868. Trans. Chicago Ac. Sc., vol. I, 
p. 104, pl. xiv, fig. 2. 

Lake Winnipegosis, at Point Brabant (two casts of the interior of ven
tral valves), and at Devils Point (two specimens); also, in Dawson Bay at 
a small point half a mile north of the mouth of Bell River (two speci
mens); at the head of a small bay about three miles south of Point 
Wilkins (several small specimens); and on the Reel Deer River near the 
Lower Salt Spring; J. B. Tyrrell and D. B. Dowling, 1889. At each of 
these localities the specimens collected are small and rarely exceed half 
an inch in diameter. They are all a little longer than broad, nearly 
smooth, with an undeveloped or very feebly developed mesial fold and 
sinus. 

In 1888 Mr. Dowling collected numerous specimens of a small Spirifera, 
which is probably referable to the present species, on the south-west side 
of Dawson Bay, at the second point north of the Red Deer River. These 
specimens (one of which is figured) are invariably hollow and imbedded 
in a vesicular dolomite in such a way as to show the character of the 
interior of the valves only, the spiral coils and hinge teeth being beauti
ful! y preserved. The hinge teeth of the ventral valve are slight! y curved 
and diverge rapidly outward and forward. The shelly cones consist of 
only five loosely .::oiled, separate and rather distant, apparently smooth 
volutions, on each side. 

September, 1892. 3 
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CYRTINA HAMILTONENSIS, Hall. 

Cy,.tia Hainiltonensi8, Hall. 1857. Tenth Rep. Reg. N. York St. Cab. Nat. Hist., p. 
166. 

Billings. 1861. Canad. Journ., N. Ser., vol. VI, p. 262, figs. 
80-82. 

Billings. 1863. Geol. Canada, p. 384, figs. 415 a-c. 
Cyrtina Harniltonensis, Hall. 1867. Pal. St. N. York, vol. IV, p. 268, pl. xxvii, 

figs. 1-4, and pl. xliv, figs. 26-33 and 38-52. 
Meek. 1868. Trans. Chicago Ac. Sc., 1•01. I, p. 99, pl. xiY, 

figs. 5, 7 and 10. 
Nicholson. 1874. Rep. Pal. Prov. Ontario, p . 83. 
Walcott. 1884. Pal. Eureka, clistr. Nevada, p. 147. 
\Yhi teaves. 1891. This volume, p. 226. 

Onion Point, Lake Manitoba, J. B. Tyrrell and J. F. Whiteaves, 1888 : 
four specimens. A few characteristic examples of this species also were 
collected by Messrs. Tyrrell and Dowling in 1889 at each of the following 
localitie~ : Lake Winnipegosis, at the north end of Snake Island, at a 
small island off Weston Point, on the north, outh-east and south-west side 
of South Manitou Island and at Point Brabant; on the south-west side 
of Cameron Bay, and in Dawson Bay on a small island to the south-west 
of Whiteaves Point, at Point 'Wilkins, and at the head of a small bay 
south of Point 'Wilkins; at the C. P.R. crossing of Mossy River, Man.; 
on the H.ed Deer River at its mouth, and at the Lower and Upper Salt 
springs ; at Rosebush Island in Swan Lake, and at the lowest crossing of 
the Swan River; also, loose, on the east side of Lake vVinnipegosis, at a, 
small island east of the south point of Birch Island. 

In this district only one specimen of C. Hamiltonensis has been found 
in the Stringocephalus zone, but it appears to be everywhere abundant 
throughout the Upper DPvonian. 

ATHYRIS VITTATA, Hall. 

Athyris vittata, Hall. 1860. Thirteenth Rep. Reg. N. York St. Cab. Nat. Hist., 
p. 89. 

Hall. 1867. P<tl. St. N. York, vol. IV, p. 289, pl. xlvi, figs. 1-4. 

Warren Island (possibly the Rose Island of Mr. Tyrrell's map), Swan 
Lake, Manitoba, J. W. Spencer, 1874; six specimens. 

Dawson Bay, Lake Winnipegosis, in the Upper Devonian rocks at Point 
vVilkins, and at an exposure about two miles sou th of Point Wilkins ; 
also on Rose and Hog Islands in Swan Lake, J. B. Tyrrell and D. B. 
Dowling, 18 9 : apparently not uncommon at each of these localities. 
Most of the specimens collected are nearly pp,rfect, but none of them 
show any of the characters of the interior of the valves. The mesial fold 
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and sinus are rather feebly developed in each, and these specimens from 
l\Ianitoba correspond much better with examples of A. vittata from the 
Hamilton shales of Muscatine and Scott counties, Iowa, kindly forwarded 
for comparison by Professor Calvin, than with the specimen from the 
Falls of the Ohio figured by Professor Hall. 

(S .) ATlWPA RE'£ICULARIS, L. 

P late 37, fig. 8. 

For a full list of synonyms of this species, with references, see Davidson's "Mono
graph of the British Devonian Brachiopoda,'' page 53, the same author's 
"British Silurian Brachiopoda," p. 129, or Hall's" Palreontology of the tate 
of New York, vol. IV, pt. 1, p. 316. 

"Flat Rock Bay" and north end of :Manitoba Island, Lake Manitoba, 
and Snake Island, Lake Winnipegosis; Prof. H . Y. Hind, 18f58. Point 
Wilkins, on the west side of Dawson Bay, Lake \Vinnipegosis, and 
vVarren Island, Swan Lake, Manitoba ; J. W. Spencer, 187 4. Found also, 
more or less abundantly, in nearly all the outcrops of Devonian limestone 
on the shores, islands and immediate vicinity of Lakes Manitoba and 
Winnipegosis examined by Messrs. Tyrrell, Dowling and the present 
writer in 1888 and 1889. Common throughout the whole series, but most 
abundant above the Stringocephalus zone. 

In the Devonian rocks of the .Mackenzie River district, as stated on 
page 230 of the present volume, the typical A. 1·eticularis and its variety 
aspera are connected by numerous specimens which show intermediate 
gradations between the finely ribbed and coarsely plicated forms. On 
Lakes :Manitoba and vVinnipegosis, the two varieties, which almost 
always occur together, are remarkably constant to their respective cha
racters. At each of these lakes the specimens of A. reticularis often have 
the broad "marginal fringe" or "foliated expansion" of the ventral valve 
preserved entire, but, as the matrix in which they occur is a hard dolomite, 
it is very difficult to reduce such specimens to a portable size without 
injuring them. The marginal fringe of the specimen figured (from Pen
tamerus Point, Lake Manitoba) is nearly an inch and three-quarters broad, 
and the shell has a maximum breadth of about four inches and a-half. 

(S.) ATRYPA RETICULARIS, var. ASPERA, Schlotheim. 

For a list of the synonyms of this shell, with references, see page 229 of the pre
~ent volume. 

Localities, collectors and dates practically the same as those for the 
preceding species. Common also throughout the whole series. 

3! 
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(S .) RnYNCHONELLA PUGNUS, :.l\Iartin. 

The synonymy of this species has already been given on pages 230 and 231. 

Pentamerus Point, Lake ·i\Ianitoba, J. B. Tyrrell and J. F. \Vhiteaves, 
1888 ; and Dawson Bay, Lake vVinnipegosis, at the mouth of the Red 
Deel' River, J. B. Tyrrell, 1889 : one small but characteristic specimen 
from each of these localities. 

(S .) PENTAMERUS co~ns, Owen. 

Atrypa comi.,, Owen. 1852. Rep. Geol. Surv. \Vise., Iowa and Minn., p. 583, pl. 
iii A, fig. 4. 

P entamerus occidentalis, Hall. 1858. Geol. Iowa, vol. I , pt. 2, p. 514, pl. vi, figs. 
2a-c. Not P entamei·us occiclentalis, Hall, 1852. Pal. St. N. 
York. Yo!. II, p. 341, pl. lxxix, figs. l a-s, and 2. 

P entarnerus r;aleatiformi.s, Meek and \V orthen. 1866. Rep. Geol. Surv. Illinois, vol. 
II, p. 325 (foot-note). 

Gypiclula occiclentalis, H all. 1867. Pal. St. N . York, vol. IV, p. 380, pl. !viii A, 
figs. 1-8. · 

P entameriis comis, Meek and \Vorthen. 1868. Geol. Surv. Illi11ois, ml. III, p. 428, 
pl. xiii, figs. 6a.-c. 

\Yalcott. 1884. Pal. Eureka distr. Nevada, p. 159, pl. iii, 
figs. 4 and 7 ; pl. xi,-, figs. 15, 15a, b ; and pl. xv, figs. 5, 
5a, b. 

"Western shore of Dawson Bay, from slabs apparently derived from 
the neighbouring cliffs," J. W. Spencer, 187 4 : several single and for the 
most part ventral valves. Lake Manitoba, on the north-west side in the 
Stringocephalus zone, at Monroe and Pentamerus points, abundant, and 
on the east side, at Steep Rock Point, one specimen : J. B. Tyrrell and 
J. F . \Vhiteaves, 1888. South-west and west shores of Lake Winnipeg
osis, at Weston Point and a small island off \Veston Point; at Devils 
Point (in the beds beneath the Stringocephalus zone); and on the west 
side of Pelican Bay, J. B. Tyrrell, 1889 : a few specimens from each of 
these localities. Abundant also at many exposures o_f the Stringocepbalus 
zone on the islands and shores of Dawson Bay, where it was collected by 
Messrs. Tyrrell and Dowling in 1889. 

Next to Ati'ypa ?'eticularis and its variety asperci this is the commonest 
species of brachiopoda in the Devonian rocks of this district, where it is 
usually found associated with Stringocephalus. 

(S.) STRINGOCEPHALUS BuRTINI, Defrance. 

Stryr;ocephalus Burtini, Defrance. 1827. Diet. des Sc. Nat., vol. LI, p. 102, and 
Atlas, pl. lxxxv, figs . 1 and la. 

Terebratvla p01-recta, Sowerby. 1827. Min. Conch., pl. 576, fig . 1. 
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Stringocephaliis Biirtini, Davidson. 1865. Mon. Brit. Dev. Brach., p. 11, (which 
see for a complete list of synonyms of this species, with 
references) pl. i, figs. 18-22, and pl. ii, figs. 1-11. 
Whiteaves. 1890. Trans. Royal Soc. Canada, vol. VIII, 
Sect. 4, p. 93, pl. iv, 'figs. 1-9; and (1891) this volume, p. 
235, pl. xx ix, figs. 10, lOa, 11 and lla. 

I 

vVestern shore of Dawson Bay, Lake '\Vinnipegosis, J. W. Spencer, 
187 4 : a loose and imperfect cast of the interior of a very young shell. 
Lake Manitoba, at Monroe and Pentamerus Points, J. B. Tyrrell and J. 
F. '\Vhiteaves, 1888 : a few very large but imperfect and badly preserved 
specimens at each of these localities. South-west shore of Lake Winni
pegosis, at ·weston Point, J.B. Tyrrell, 1889: one imperfect cast. Col
lected abundantly and often in fine condition by Messrs. Tyrrell and 
Dowling, on six of the islands in Dawson Bay, and at eight more or less 
widely separated exposures around its shores. 

The specimens from these localities have been described in some detail 
and illustrated in the eighth volume . of " Transactions of the Royal 
Society of Canada." 

(S.) TEREBRATULA SuLLIVANTI, Hall. 

Plate 37, figs. 9, 9a and 10. 

Terebrat-idci Sullivanti, Hall. 1867. Pal. St. N. York, volume IV, p. 387, pl. Ix, 
figs . 5-10 and 68. 

Lake Manitoba, at Monroe and Pentamerus Points, J.B. Tyrrell and J. 
F. Whiteaves, 1888: one good specimen at each of these localities. Daw
son Bay, Lake vVinnipegosis, on the south-east side, at '\Vhiteaves Point 
and on three small islands in its immediate vicinity,-on a small island 
about three miles north of Salt Point, and on its south-eastern shore, 
about two miles west of Salt Point, J. B. Tyrrell and D. B. Dowling, 
1889 : collected rather sparingly at each of these localities, but most 
abundantly at Whiteaves Point, where eleven fine specimens were ob
tained, most of which are nearly perfect. 

In some of these the anterior margin is simply truncated in the centre, 
and such specimens are essentially similar in external form to the example 
of T. Sullivanti from the Corniferous limestone of Cayuga (Ont.) repre
sented by Prof. Hall on Plate lx, fig. fi8, of the fourth volume of the 
"Pal::eontology of the State of New York." Others, again, are rather 
deeply emarginate in front, with a shallow mesial sinus in both valves, as 
in the original of figs. 9 and 9a on Plate xxxvii of this volume. The 
internal loop, which is seen only in one specimen, in which it is imperfect 
and obscured by a crystalline deposit, seems to have been originally both 
short and narrow. 
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PELECYPODA. 

P'l'ERINEA LOBATA. (N. Sp.) 

Plate 38, figs. 1-4. 

Shell inequi valve, compressed at the sides, though the main body of the 
left valve, apart from the two wings, is moderately convex : marginal out
line subovate, the length being about one-fourth greater than the height : 
outer margin of the valves in adult specimens shallowly but distinctly 
lobate. Anterior side short, its wing comparatively large, pointed and 
projecting, and the lower part of its margin, beneath the wing, rounding 
abruptly into the base, at least in the immature specimen represented by 
fig. 3, but apparently somewhat produced above and sinuate below in 
adults, as in the original of fig. 1, which shows indications also of what 
seems to have befln a byssal sinus, below the anterior ear of the right 
valve. Posterior side longer than the anterior: the outline of the former 
not satisfactorily shewn in any of the full or even half-grown specimens 
collected, though in the largest individual (fig. 1) it appears to be longest 
and obtusely pointed a little below the middle, beneath which it narrows 
rapidly into the base below, in two shallowly concave curves, with a 
slight prominence between them. Posterior wing of the a,dult shell elon
gated, its exact contour unknown, but, in the left valve of a very young 
shell which may possibly be referable to this species (fig. 4), the posterior 
alation is concave at its outer margin, and the posterior end rounded and 
somewhat produced below. Beaks rather small, scarcely raised above the 
highP.st level of the hinge line and placed a little in advance of the mid
length. 

Central portion of each valve marked by from five to seven, usuaJly six, 
rounded and slightly nodulous radiating plications, which broaden rapidly 
outward and project a little beyond the front margin as rounded lobes, 
with a shallowly concave sinus between each pair. The spaces betwe_en 
the plications and the posterior wing also, are marked with narrow radi
ating ridges, and the concentric markings consist of numerous, more or 
less close-set, raised li;_es, which seem to be most prominent on the poste
rior wing of the left valve. Hinge dentition and muscular impressions 
unknown. 

Dawson Bay, Lake vVinnipegosis,-on t he south-east side, at Whiteaves 
Point, and on a small island between that point and Salt Point; on the 
south-west shore, at a small point about two miles ea,st of the mouth of 
Steep Rock River, and at an exposure about two miles west of Salt Point, 
J. B. Tyrrell, 1889: one or two imperfect and not very well preserved 
specimens from each of these localities. 

Although in rather poor condition, these specimens are obviously very 
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dissimilar to any of the known species of Aviculidce from the Devonian 
rocks of North America or Europe. Their lo bate outer margin, in the 
adult state, gives them a certain general resemblance to Tridacnci, but 
they seem to indicate a new generic type, which cannot be satisfactorily 
defined until the characters of the interior of the valves are ascertained. 

(S.) ACTINOPTERIA BoYDII, Conrad. 

For the synonymy of this species, with references, see page 239. 

Pentamerus Point, Lake Manitoba, J. B. Tyrrell and J. F. vVhiteaves, 
1888: four specimens. Dawson Bay, Lake Winnipegosis, on the south
east side, on a small island to the north of Whiteaves Point, D. B. 
Dowling, 1888: one specimen. South-west side of Lake Winnipegosis, on 
a small island off vVeston Point, one specimen: J. B. Tyrrell, 1889. 
Dawson Bay,-on the south-east side, at Whiteaves Point (one specimen) 
and on a small island north of that point (abundant); on a small island 
half way between Whiteaves and Salt Points (two specimens); on the 
west shore, at the first small point north of the mouth of the Red Deer 
River (abundant) and on the second small point north of the same river 
(nine specimens): J. B. Tyrrell and D. B. Dowling, 1889. 

Two or three additional species of A viculidre are indicated in the col
lections made by Messrs. Tyrrell and Dowling, but the specimens in each 
case are mere casts of the interior of the shell, which are too imperfect 
and badly preserved to admit of their being identified or described. 

(S.) GossELE'L'IA. (Sp.) 

South-west shore of Dawson Bay, Lake Winnipegosis, about two miles 
west of Salt Point, J. B. Tyrrell, 1888 : a single cast of the i"uterior of 
the closed valves of a species of this genus, which although evidently un
described, is too imperfect to be properly characterized. 

(S.) MYTILARCA INFLATA. (N. Sp.) 

Plate 38, figs. 5, 6 and 6a. 

Shall small to medium sized, mytiloid, straight, strongly inflated : 
length,* from the beaks to the opposite extremity, about one third greater 
than the maximum height or dorso-ventral diameter: thickness through 
the closed valves a little greater than their height. Valves equal, tumid 
in the ventral region, most prominent and subangular on e<tch of the 

*Dr. Paul Fischer (Manne! de Cond1yliologie, p. 963) calls this the height and the 
dorso-ventral diameter the length. 
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umbonal slopes, thence inflected rather abruptly and more or less convexly 
inward on the ventral side and obliquely compressed or narrowing con
vexly and more gradually on the dorsal. Ventral border straight for the 
greater part of its length : postero-dorsal margin moderately elevated, 
most prominent and faintly subangular a little behind the midlength: 
hinge line short, oblique: posterior 'or anal margin broadly and obliquely 
rounded, though its junction with the end the farthest removed from the 
beaks is either narrowly rounded or somewhat pointed : umbones promi
nent, much narrower in their dorso-ventral than in their lateral diameter : 
beaks terminal, curved strongly inward and slightly forward. 

Surface markings and characters of the interior of the valves unknown. 
The casts of the interior of the valves, however, are marked with a few, 
irregularly disposed but for the most distant lines of growth or concen
tric wrinkles. 

In the largest specimen collected (the original of fig. 5) the maximum 
length is thirty-eight millimetres, the greatest height twenty-one mm., 
and the thickness through the closed valves is estimated at twenty mm., 
but in other specimens, such as the one represented by figs. 6 and 6 a, the 
greatest thickness considerably exceeds the maximum height. 

Pentamerus Point, Lake Manitoba, J. B. Tyrrell and J. F. Vi~hiteaves, 
1888: ten specimens, most of which are very small. Dawson Bay, Lake 
vVinnipegosis,-on two small islands off Whiteaves Point (two specimens 
from one island and one from the other), - on the south-west shore about 
two miles west of Salt Point (two specimens, one unusually large, the 
original of fig. 5), and on the west shore at the mouth of the Red Deer 
River (three specimens): J. B. Tyrrell, 1889. 

In this species the greatest height of the valves is invariably a little 
behind the midlength, the dorsal margin being longer than the anal. In 
this and in some other respects the largest specimen collected (fig. 5) differs 
materially from the Jlf. gibbosa of Hall, to which it otherwise bears a 
certain general resemblance. Other and smaller specimens of JJ1 injlata 
approach nearer to some of the shorter varieties of M. ccirinata, Hall, in 
lateral outline, but the former are never as distinctly angulated on the 
umbona,l slope as the latter are sn.id to be. According to Dr. Frech, 
* il£ytilarca, Hall, is exactly synonymous with il1yalina, and, if this be 
the case, the present species will have to be called Myalina in.flata. 

(S.) M YALIN A TRIG ON ALIS. (N. Sp.) 

Plate 38, figs . 7, 7a and 7b. 

Shell of medium size, subcuneiform in lateral outline, truncated some-

* Zeitschr. der Deutsch geol. Gesellsch., 1888, vol. XL, p. 363. 
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what obliquely at the posterior end and distinctly triangular in transverse 
section : length nearly twice as great as the maximum height, and about 
one-third greater than the maximum breadth. Valves broader than high, 
most prominent and strongly angulated on each of the ventral umbonal 
slopes, and flattened in the ventral region, the outline of which, as seen 
in full front view (as in fig. 7 a) is ovate cordate: sides (see fig. 7) obli
quely compressed, faintly and longitudinally depressed next each ventral 
umbonal slope, then slightly elevated in the same direction, in such a 
way as to form a low, rounded and obscure dorsal umbonal ridge, which 
becomes obsolete at a short distance from the posterior end, in each valve, 
and ultimately narrowing abruptly into the dorsal margin. Hinge line 
short, oblique: dorsal margin long, nearly straight, but slightly bent a 
little in advance of the midlength, at first divergent from the anterior 
margin at an angle of about 55° but afterwards nearly parallel with it, 
the greatest height of the valves being at the junction of the dorsal mar
gin with the truncated posterior end, which is obtusely pointed below. 
Um bones prominent: beaks terminal, incurved and slightly recurved. 

Surface marked only with concentric lines of growth, which are rather 
irregularly disposed. Characters of the interior of the valves unknown. 

Dimensions of the only specimen collected : maximum lP.ngth, thirty-one 
millimetres; greatest height, sixteen mm.; maximum breadth, twenty
one mm. and a half. 

\Vest side of Dawson Bay, at the first small point north of the mouth 
of the Red Deer River, D. B. Dowling, 1889: one nearly perfect speci
men. 

This interesting shell seems to be congeneric with the so-called "Car
dinm dimicliatum" of Goldfuss,* which t.he late Ferdinand Roeme1· 
doubtfully referred to Jlytilust and Tschemyschewt to 1llytilci1·ca. The 
two species may, however, be readily separated, even at a glance, by the 
great difference in their lateral contour. 

(S.) 1\IODIOMORPIIA ATTENUATA. 

1lfodioinorpha atteniiala, '1fhiteaves. 1890. Trans. Royal Soc. Canadti, vol. VIII, 
Sect. 4, p. 96, pl. v, figs. 1 and la. (Separate copies.) 

South-east side of Dawson Bay, Lake vVinnipegosis, at Whiteaves 
Point, J. B. Tyrrell, 1889 : "one nearly perfect cast and three very im
perfect casts of the interior of the shell." The specimen upon which the 

*Petre£. Germ., vol. II, p, 284, pl. clx, fig . 14. 
t Lethoea Geognost., vol. I, Atlas, pl. xxix, figs. 3~, b, and ex. pl. 
:):Die Fauna des Mittleren und Ober. Devon am West Abh. des Urals., 1887, l\Iem. du 

Com. Geol., vol. III, p. 47, pl. vii, fig. 11. 
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species was mainly based would, if perfect, have slightly exceeded seven 
inches in length. 

(S.) }foDIOMORPHA CQ)JPRESSA. (.r . Sp.) 

Plate 38, figs. 8 and 9. 

Shell subelliptica,l, moderately elongated, nearly twice as long as high, 
and very inequilatcral: valves strongly compressed laterally, very gently 
convex, and most prominent on the oblique posterior umbonal slope of 
each valve, and broadly but shallowly depressed in front of these slopes. 
Anterior side short and narrowly rounded : posterior side much longer 
than the anterior, its outer margin obliquely truncated above and nar
rowly rounded below: dorsal margin nearly straight or very gently con
vex, ascending slightly behind and ultimately forming an obtusely suban
gular junction with the posterior encl: ventral margin nearly straight 
and faintly concave in the centre in some specimens, but somewhat con
vex in others: umbones broad, compressed and depressed: beaks curved 
inward and forward, placed very near to the anterior end, but not quite 
terminal. 

Surface markings not satisfactorily shown, all the specimens collected 
being mere casts of the interior of the valve . A small portion of the 
test, which happens to be still adherent to the posterior end of one of 
these casts (fig. 8) is, however, marked by two or three concentric raised 
lines. Anterior muscular impression nearly circular, comparatively large, 
and situated close to the anterior margin. Pallial line distinctly impressed, 
entire and parallel to the ventral margin. Posterior muscular impression 
and characters of the hinge dentition unknown. 

The specimens are all too imperfect to admit of an accurate statement 
of their dimensions, but both of the figures are of natural size. 

Shores of Dawson Bay, Lake Winnipegosis, at vVhiteaves Point (three 
specimens), and about two miles east of Salt Point (two specimens); J. 
B. Tyrrell, 1889. 

This shell has much the same lateral outline as the JI. cdtifonne of 
\Valcott*, from the Lower Devonian of Nevada, but the former is strongly 
compressed at the sides and the latter as strongly convex. 

l\iomoMORPIIA ·rumDA. (N. Sp.) 

Plate 38, figs. 10 and 10 a.) 

Shell of medium size, ovately subelliptical, rather less than twice as 
long as high, and highest a little behind the midlength : valves tumid and 

*Palreont. Eureka distr. Nevada, 1884, p. 169, pl. v., fig. 9. 
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strongly inflated in the um bonal region, but obliquely compressed in the 
antero-ventral: anterior side short, narrow and abruptly rounded or some
what pointed : posterior side broader and much longer than the anterior, 
its extremity rather narrowly rounded, but rather more broadly curved 
below than above : cardinal margin nearly straight immediately behind 
the beaks, thence rising into a short and not very prominent, obtusely 
angular alation about half way between the beaks and the posterior encl 
(at least, in the largest specimen collected, the original of £g. 10), and 
ultimately sloping very gradually downward : ventral margin gently con
vex posteriorly, but straight anteriorly : umbones rather broad : beaks 
curved inward and forward, placed near the anterior encl. Surface con
centrically striated. Hinge dentition and muscular impressions unknown. 

Maximum length of t he specimen figured, fifty-five millimetres; great
est height of the same, thirty-two mm. 

Lake vVinnipegosis, on the south-west side, at a small island off \Veston 
Point (£ve specimens), and on the southern shore of Dawson Bay, at the 
second small point east of the mouth of Bell River (two specimens); J. 
B. Tyrrell, 1889. 

(S.) 1IomoMORPIIA PARVULA. (N. Sp.) 

Plate 38, fig. 11. 

Shell very small, averaging from a little over half an inch to three
quarters of a.n inch in length, about one-third longer than high, and high
est at the posterior termination of the cardinal margin. Valves mode
rately convex, most prominent and subangular on each of the posterior 
umbonal slopes, but obliquely compressed on the antero-ventral and post
eroclorsal sides of these slopes. In some specimens there is a shallowly 
concave depression immediately in front of the umbonal slope. Anterior 
side narrow and very short, forming a small abruptly rounded lobe below 
and in front of the beak : posterior side longer and broader than the 
anterior, its outer margin curved convexly and more or less obliquely 
downward above, and ultimately forming a somewhat pointed junction 
with the base below : cardinal margin rather long, straight and very gently 
ascending behind the beaks : ventral margin nearly straight, but slightly 
concave in the centre : beaks minute, depressed, curved inward and for
ward, anterior, very nearly but not quite terminal. 

Surface nearly smooth, marked only with fine concentric stria?, or mi
nute lines of growth. Anterior muscular impression large, placed close 
to the anterior margin, and below the beaks. Posterior muscular in1pres
·ion, pallial line and hinge dentition unknown. 

Maximum length of the specimen figured, fourteen millimetres ; greatest 
height of the same, nine mm. 
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Lake \Vinnipegosis, on the north-west side, at Devils Point (a cast of 
the interior of both valves); on the south-west side of 1Jawson Bay, two 
miles west of Salt Point (one specimen with the test preserved), and on 
the west side of Dawson Bay, at the first small point north of the mouth 
of the Red Deer River (nine casts of the interior of the partly open or 
displaced valves); J. B. Tyrrell and D. B. Dowling, 1889. 

Some of these specimens are more obliquely truncated posteriorly and 
more pointed at the base, than is the case with the original of fig. 12. 
Such individuals bear a rather close resemblance, both in lateral outline 
and in size, to some forms of the Modiella pygmcea of Conrad, as figured · 
by Hall*, but in that species the valves are much more convex propor
tionately, and not at a,ll angulated on the posterior umbonal slopes. 

(S. ) SPATllELLA SUBELLIPTICA. (N. Sp.) 

Plate 38, fig. J 2. 

Shell rather small, narrowly subelliptical, rather less than twice as long 
as high, but a little higher behind the micllength than in front of it, and 
,-ery inequilateral. Valves usually tumid and strongly con vex in the um
bonal region, but narrowing rn,ther rapidly into the ventral and posterior 
margins :·anterior sirle narrow, very short and rounding abruptly into the 
Yentral margin : posterior side broader and much longer than the ante
rior, its extremity narrowly rounded: cardinal line occupying about one 
half of the entire length, nearly straight, but very slightly ascending 
posteriorly: ventral margin nearly straight, slightly convex and almost 
parallel with the dorsal margin : beaks small, depressed, incurved, ante
rior and very nearly but not quite terminal. 

Surface marked with concentric stri::e and raised lines of growth, which 
latter are most prominent posteriorly. Hinge dentition and muscular 
impressions unknown. 

Maximum length of the specimen figured, twenty-five millimetres and 
a half; greatest height of the same, fourteen mm. 

Pentamerus Point, Lake Manitoba, J. B. Tyrrell and J. F. Whiteaves, 
1888: a nearly perfect specimen, which, however, is much less convex in 
the umbonal region than usual. Western shore of Dawson Bay, Lake 
\Vinnipegosis, on the second small point north of the mouth of the Red 
Deer River, D. B. Dowling, 1889 : eight specimens, two of which are 
nearly perfect, and upon which the foregoing description is based. A 
very imperfect specimen from the north side of South Manitou Island, in 
Lake Winnipegosis, and an equally imperfect one from an exposure a 
mile aboYe the Lower Salt Spring on the Red Deer River, both collected 
by M:r. Tyrrell, in 1889, are probably referable to the present species. 

* Pal. St. N. York, vol. V, pt.1, Lamellibr., 2, p. 514, pl. lxxvi, figs. 9-20. 
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A few badly preserved specimens of a shell, which !llay be a variety of 
S . siibelliptica, were collected by Mr. Tyrrell, in 1889, at a small island 
off W eston Point, Lake Winnipegosis. They differ from the typical 
form chiefly in being almost exactly twice as long as high, and in the cir
cumstance that their posterior umbonal slopes are obscurely or very 
faintly subangular. 

S. subelliptica is obviously congeneric with Spathella ventricosa, t he 
Orthonota ventricosa of White and ·Whitfield, as figured by Hall*, and 
differs from t hat species only in being much shorter in proportion to its 
height. It may prove to be identical with the Cypricarclites uralicus of 
Tschernyschew. t 

(S.) GoNIOPIIORA PERANGULA'l'A, Hall, var. 

Plate 39, figs. 1 and l a . 

Sanyninolite.s pera11g11latus, H all. Prelim. Notice Lam. Shells, p. 35. 
Goniophoraperangulata,Hall. 1883. Pal. St. N. Y. , vol. V, pt. 1, Phitesan<l.Ex

planations, p. 12, pl. xxxiv, figs. 1-7. 
\Valcott. 1884. Pal. Eureka distr. Nevada, p. 171, p l. X\' , 

fig. 10. 
H all. 1885. Pal. St.K.York, vol. V,pt.l,Lamellibr.,2, p. 

293, pl. xxxiv, figs. 1--6, and pl. xlii, figs . 1 and 2. 

Dawson Bay, Lake Winnipegosis, two miles west of Salt Point, and on 
one of the small islands east of Salt Point, J. B. Tyrrell, 1889 : a some
what imperfect cast of the interior of the partly open valves, from each 
of these localities. 

These two specimens, which are rather doubtfully referred to G. pe1·cm
gulatci, appear to be in some respects intermediate in their characters 
between that species and G. acuta, Hall, t heir hinge line, in particular, 
being apparently longer proportionately than that of G'. perangulnta. In 
the specimen figured, the posterior half of the dorsal margin is imperfect, 
but when entire, t he dorsal !llargin was probably regularly arched and 
moderately convex for the whole of its length, and not flattened somewhat 
obliquely behind, as represented in fig. 1. 

(S.) MACRODON PYGM1EUS. (N. Sp.) 

Plate 39, figs. 2 and 3. 

Shell decidedly small, usually less than half an inch in length, narrowly 
elongated, nearly or quite twice as long as high, somewhat trapezoidal and 

*Pal. St. N. York, vol. V. pt. 1, Lamellibr. 2, p. 408, pl. !xvi, figs. 41 and 42. 
t Die Fauna des Mitt!. nnd Oberer Devon am West-Abh. des Urals. 1887. Me

moires du Comite Geolog., vol. III, p. 50, pl. vii, figs. 4 and 5. 
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very inequilateral. Valves strongly convex in the umbonal region, both 
posteriorly and anteriorly, but slightly depressed in the centre below : 
posterior area obliquely and abruptly compressed. 

Anterior sidt: very short, angular above and rounding both rapidly and 
abruptly inward into the ventral margin below : posterior side much 
longer and a little broader than the anterior, its extremity obliquely trun
<:ated or subtruncated above and narrowly rounded below: cardinal border 
nearly straight behind the beaks, in some specimens (as in fig. 3) nearly 
parallel with the ventral margin, in others (as in fig. 2) ascending and 
subalate posteriorly : ventral margin almost straight but faintly concave 
in the centre and rounding upward very abruptly at each end : umbones 
prominent and comparatively broad : beaks depressed, curved inward and 
slightly forward. 

Surface markings consisting apparently of concentric and lamellose lines 
of growth. Muscular impressions unknown : hinge dentition for the most 
part unknown, though in the cast of the interior of the left valve repre
sen.ted by fig. 2, there are impressions of two of the thin, laminar and 
elongated posterior teeth parallel to the hinge line. 

Maximum length of one of the most perfect specimens collected (the 
right valve represented by fig. 3), ten rnillimetres, greatest height of the 
same, inclusive of the beaks, five mm. and a quarter. 

A large mould of the exterior of the right valve, however, which is not 
-figured but which gives the only information available about the surface 
markings of the test, is a little over fourteen millimetres in length. 

Lake vVinnipegosis, on the north-western shore, at Devils Point, in the 
Upper Devonian (four single valves); and in the Stringocephalus zone at 
Dawson Bay, on the south-east side, on a small island to the south-west 
of Whiteaves Point (one right valve), and on the south-west side, at the 
mouth of Steep Rock River (the left valve represented by fig. 2) : J. B. 
Tyrrell, 1889. 

All the specimens from these localities, except the solitary mould of the 
exterior of a right valve already referred to, are perfect and well pre
served casts of the interior of the right or left valve. The species is 
perhaps most nearly related to, but probably distinct from, the JI. parvns 
of White and vVhitfield, * from the yellow sandstone at Burlington, Iowa, 
which Dr. White regards as the lowest member of the Lower Carbonifer
ous in the Mississippi valley. 

* Proc. Boston Soc. Nat. Hist., 1882, vol. VIII, p. 299. 
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NucULA LIRA'l'A, Conrad. 

1'-nc11la lirala, Comad. 1842. Journ. Ac. Nat. c. Phil., vol. VII, p. 250, pl. xv, 
fig. 7. 
Hall. 1870. Prelim. Iot. Larnellibr. Shells, 2, p. 3. 

1883. Pal. s~. N. York, vol. v, pt. 1, PlatPS and Explana
tions, pl. xiv, figs. 17-27. 
1885. Pal. St. N. York, vol. V, pt. 1, Lamellibr., 2, p. 316, pl. 
xlv, figs. 5, 11, 15, 17-22, 24, 25, and pl. xciii. 

North side of Manitoba Island, Lake Manitoba, J. B. Tyrrell and J. 
F. 'Whiteaves, 1888: two or three badly preserved single valves. 

(S.) NucuLA? 1HANITOBENsrs. (N. Sp.) 

Plate 41, fig. 1. 

Shell rather small, ovately trapezoidal, a.bout one-third longer than high 
and very inequilateral. Valves gibbous, tumid in tbe umbonal region 
and above, but obliquely compressed and somewhat depressed in the centre 
below: anterior side (assuming it to be a Niicula)* much longer than the 
posterior, its outer margin obliquely subtruncate above and forming an 
-0btusely pointed junction with the base below : posterior side extremely 
short, its margin concave immediately under the overhanging beaks and 
narrowly rounded below; ca,rdino.l margin gently convex, curving rather 
rapidly downward posteriorly : ventral margin nearly straight for the 
greater part of its length, but curving upward abruptly at both ends : 
umbones broad, depressed, anterior, terminal : beaks curved inward, for
ward and a little downward. 

Surface apparently almost smooth and marked only with faint concen
tric strire of growth. Hinge dentition and muscular impressions un
known. 

Length of the largest specimen collected, nine millimetres; greatest 
height of the same, six mm. and a half. 

Dawson Bay, Lake vVinnipegosis, on a small island north of Whiteaves 
Point, and on its south-western shore, at an exposure ahout two miles 
west of Salt Point, J. B. Tyrrell, 1889 : a single right valve from each of 
these localities. 

As the characters of the interior of the valves of this species are entirely 
unknown, it is quite uncertain to what genus it should be referred. It 
is here provisionally regarded as a Nucula on account of its general resem
blance, in external form, to some varieties of the JY. varicosa of Hall, as 
figured on Plates xlvi and xciii, of vol. V, Pt. 1, (Lamellibr., 2) of the 

*Dr. S. P. w·oodward (~Ianual of the Mollusca., p. 269) says that in Nucu/a the 
um bones are "turned to the short, posterior side." 
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Palreontology of the State of New York. The present species, however, 
may readily be distinguished from N. varicosa, by its much smaller size, 
more trapezoidal contour and by the apparent absence of " strong varices 
of growth." 

.N UCULITES, Sp. 

Plate 39, fig. 4. 

An imperfect cast of the interior of a single valve of a small and appa
rently undescribed species of Nuculites was collected by Mr. J. B. Tyrrell 
and the present writer in 1888, on the north shore of Manitoba Island. 
The specimen, which is not more than five millimetres in length, is too 
imperfect for specific description, but it shows clearly the impression of 
the "vertical clavicular ridge just anterior to the beaks," which is so 
characteristic of the genus. The general contour of this specimen is not 
very dissimilar to that of the N. oblongata of Hall (from the Hamilton 
group of the State of New York), but that species attains to a length of 
from twenty-four to thirty-five mm., and is much more obtusely pointed 
at the longer and so-called posterior end. 

(S.) KEFERSTEINIA SUilOVATA. 

11.legalodon sllbovatii.;, Whiteaves. 1890. Trans. Royal Soc. Canada, vol. VIII, 
Sect. 4, p.97, pl. v., figs. 2, 2a, 3 and 3a. (Separate copies.) 

Cameron Bay, Lake Winnipegosis, on the south-west side, three miles 
south of Graves Point (one small cast): Dawson Bay, in the same hike, 
on Beardy Island ~one small cast), on the south-west shore, two miles 
west of Salt Point (six specimens), four miles west of that point (several 
specimens, some with the test preserved), and a few miles farther west, 
at the first small point east of the mouth of Steep Rock River (four large 
casts) ; also on the west shore, at the mouth of the Red Deer River (two 
specimens): J. B. Tyrrell, 1889. 

A left valve of a small bivalve shell from Pentamerus Point, Lake 
:Manitoba, and a cast of the interior of both valves of an equally small 
specimen from Onion Point, on the same lake, both collected by Mr. 
Tyrrell and the writer in 1888, are probably immature examples of this 
species. 

K. subovata was originally "referred to the genus jJfegalodon on account 
of its strong resemblance in internal structure to the M. trunccitus and 
1lf. rhornboidalis of Goldfuss, from the Devonian rocks of the Eifel." It 
was, however, stated (op. cit. pp. 97 and 98) that, in each of these shells 
the "hinge seems to be constructed on a somewhat different plan to that 
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of the type of the genus, the J/. cucidlatw; of Sowerby," and that a new 
genus or subgenus would proba,bly have to be constituted for the recep
tion of the little group of species, including the present one, of which lrf. 

trimccitus is the type. For this new genus the name Kefersteinia has been 
recently proposed by Professor ~1. N eumayr, in a paper published since 
his death by the Royal Academy of Sciences of Vienna.* 

On the other hand, it is only proper to add that, so far back as 1851, 
Griinewaldtt claimed thitt the J!Pgcilodus truncatus of Goldfuss is a ~lfyo- ' 
phoria. Dr. Frech, also, in a paper upon J!Pcynodon and Jfyophoria,t 
places Goldfuss's species in the group of Jfyophoria /wvigatci and 
maintains that it belongs to the older Trigoniadre. Dr. Frech thinks that 
all the species figured Ly Hall under the name Srhizodiis, on Plate lxxv 
of vol. V, pt. 1 (Lamellibr. , 2) of the Palreo ntology of the State of New 
York, belong to the genus 1lfyophoria and that the name Schizodus should 
be restricted to the P ermian species. According to this view, the fossil 
from the Hay River, which is referred to Schizochls Chemmigmsis on page 
241 of the present volume and figured on Plate xxx, figs. 5 and 5a, would 
also be a Jlyophoria, but it may be a X efersteinici, and not very improba-
bly even a,n immature example of K . . mbovata. 

(S.) :NlECYNODON. (Sp.) 

(Ofr. JI. E~feliensis, Frech.) 

J,feryuodon eif elien.,is, Frech. 1889. Zeitschr. der Deutsch. geolog. Gese llsch. , vol. 
XLI, p. 130, pl. xi, figs. 7 and 7a. 

Dawson Bay, Lake Winnipegosis, at the mouth of the Red Deer RiYer, 
J. B. Tyrrell, 1889: a cast of the interior of the left valve of a species of 
Jfecynodon, which, although too imperfect to be determined specifically, 
is believed by Dr. Frech, who bas seen t he specimen, to be at least closely 
related to his J/. eifeliensis. 

ANODONTOPSIS AFFINIS. (N. Sp.) 

Plate 40, figure 6. 

Shell small, rather narrowly subelliptical, about one-third longer than 
high and very inequilateeal. V ah ·es compressed convex : posterior area 
gently inflected and indistinctly ciefined, as the faint angulation on t he 
posterior side of the umbones becomes obsolete and disappears about half 

* Beitr. zu Einer Morphol. Eintheil. der Bivalven. Denkschr. der Math.-Naturwiss. 
Schaftl. cl. der Kaiser!. Ak. der Wissenschaft. Wien, 1891. Vol. L VIII, p. 88. 

t Zeitschr. der Deutsch. geol. Gesellsch., 1851, vol. III, p. 252. 
:!: Ib., 1889, vol. XLI, p.p. 127-138. 

September, 1892. 4 
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way between the beaks and the postero-basal margin. Anterior side short, 
its margin regularly rounded: posterior side much longer than the ante
rior, its extremity obliquely subtruncated above and narrowly rounded 
below : rnntral margin gently convex anteriorly and nearly straight but 
slightly ascending posteriorly: cardinal margin curving very abruptly 
downward in front of the beaks, nearly straight, with a slight downward 
declination, behind them, and ultimately curving obliquely and rapidly 

/ 

downward and outward posteriorly: um bones depressed and compressed: 
beaks small, incurved, with a forward inclination, placed near the anteriol' 
end but not quite terminal. 

Surface markings and muscular impressions unknown. In the specimen 
figured, which is the cast of the interior of a left valvt>, the existence of 
a long and thin lateral tooth in that valve seems to be indicated by a nar
row longitudinal grove which runs parallel with and close to the cardinal 
margin for the whole of its length behind the beaks. 

Length of the left valve figured, sixteen millimetres: greatest height of 
the same, ten mm. 

DeYils Point, Lake Winnipegosis, J. B. Tyrrell, 1888 : a single but very 
perfect cast of the interior of both valves, which are widely open and 
partially detached. 

This little ·hell seems to be very closely related to the Anodontopsis 
concinna of the Guelph limestone of Ontario*, but the valves of the 
former are much narrower in proportion to their height, more pointed 
posteriorly, and their posterior umbonal slopes are much less distinctly 
angulated. 

(S.) PARACYCLAS ANTIQUA, Goldfuss. (Sp.) 

Plate 39, fig. 6. 

Lncina a11liqua, Goldfuss. 1834- 40. Petref. Germ., vol. II, p. 226, pl. cxh·i, figs. 
7a, b. 

DeYils Point, Lake Winnipegosis (three specimens); also in the Strin
gocephalus zone at Dawson Bay, on the same lake, on the south-west side, 
two miles west of Salt Point (one specimen), on the west side, at the 
mouth of St.eep li-ock River (three specimens), and at the first sn1all point 
north of the R ed Deer River (one specimen): J. B. Tyrrell and D. B. 
Dowling, 1889. 

Seven of these specimens are well defined moulds of the exterior of the 
closed valves and one is a cast of the interior. The figure is taken from 

•· Geol. and Nat. Hist. Smv. Canada, Pal. Fos8., vol. III, {pt. 1.) p. 12, pl. ii, fig. 
4, and pl. vii, figs. 4 and 4rt. 
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a wax impression of one of these moulds, in which the valves are thirty 
millimetres in length and nearly thirty-two in height. 

The writer bas failed to find a single character by which these speci
mens from Lake Winnipegosis can be satisfactorily distinguished from 
the Lucinci antiqua, of the Devonian rocks of the Eifel, as described and 
figured by Goldfuss. The phrase "umbonibus postmedianis " of the ori
ginal description of that species, it is true, is not applicable to any of the 
specimens collected by Messrs. Tyrrell and Dowling, but in Goldfuss's 
figures of L. antiqua, the umbones and beaks are represented as placed a 
little in advance of the midlength. 

Judging by the descriptions and figures of both, it is difficult to see 
upon what grounds the Paracyclas Ohioensis of Meek is separated from P. 
antiqiia. Each of the eight specimens from Lake vVinnipegosis is cha
racterized by the "strongly oblique sulcus, extending from the back part 
of the beaks to the upper part of the posterior margin,'' on the "posterior 
dorsal slope of each valve," which Mr. Meek relies upon as the distin
guishing feature of P. Ohioensis, but which is equally char.acteristic of P. 
antiqua. 

p ARACYCLAS ELLIPT!CA, Hall. 

Paracyclas eUiptica, Hall. 1843. Geol. Surv. K. York, Rep. Fourth Distr., p. 171, 
pl. lxvii, fig. 2. 

Lucina ( Paracyclas) elliptica , var. occidentalis, Hall and \'lhitfield. 1882. Twenty
fourth Reg. Rep. N. York St. Mus. Nat. Hist., p. 189. 

Parcicyclas eltiptica, Hall. 1883. Pal. St. N. York, Yol. V, pt. 1, Plates and Expla
nations, pl. lxxii, figs . 23-30. 
1885. Pal. St. N. York, vol. V, pt .. 1, Lamellibr., 2, p. 440, pl. 

lxxii, figs. 23-33, and pl. xcv, fig. 18. 

A few specimens of the large and typical form of this species were col
lected by Messrs. Tyrrell, Dowling and the present writer, in 1888 and 
1889, at Onion Point, Lake Manitoba, and at many of the exposures on 
the shores and islands of Lake vVinnipegosis. 

p ARACYCLAS ELLIPTICA, var. OCCIDEN'l'ALIS, Billings. 

Plate 39, figs. 7-10. 

Lucina occidentalis, Billings. 1859. In Hincl 's Rep. A•sinib. and Saskatch. Exp!. 
Expecl., p. 187, woo.cl-cut, figs. lb, c. 

Lwina elliplica, Billings, as of Conrad. 1859. Ib., p. 187, wood-cut, fig. ld. 
Paracycla.s Billiny.sana, S. A. !ililler. 1883. Am. Pal. Foss., Second Eel., p. :311. 

In 1858, Professor H. Y oule Hind collected two lamellibranchiate 
shells, which are still in the Museum of the Survey, from the Devonian 

41 
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rocks at Snake Island in Lake ·'Ninnipegosis. Both of these were figured 
by Mr. E. Billings (op. cit. p. 187), who regarded one as identicaJ with 
Lucina elliptica, Conrad. (sic), and described the other as a new species, 
under the name Lncinci occidentalis. To the present writer these two 
specimens appear to be merely somewhat distorted individuals of the same 
species, the one referred to L. ellipticci being abnormally compressed in 

•the direction of its height, and that described as L. occidentali" in the 
direction of its length. Similar specimens collected by Messrs. Tyrrell 
and the present writer, at Manitoba Island and Onion Point, Lake Mani
toba, in 1888, and by Messrs. Tyrrell and Dowling abundantly at most of 
the exposures on the shores or islands of Lake \Yinnipegosis, in 1889, are 
almost exactly intermediate in their characters between P. e1liptica, 
Hall, and P . liratri, Conrad. They perfectly resemble the latter species 
both in size and shape, but their "concentric undulations of growth" are 
rounded and flattened, not prominent and subangular :ts in P. lirata. It 
is highly probable, however, that P. elliptiw is only a variety of P. lira ta. 

Both the typical form and the var. occiclentalis of Billings (not of Hall 
m1cl vVhitfield) are most abundant in the <trgillaceous limestones aboYe 
the Stringocephalus zone, and at the local base of the Upper Devonian. 

In his latest Llescription of P. elliptiw, Prof. Hall points out that it is 
"subject to great variation in form from compression," a statement which 
is equally applicable to the specimens from Lake vVinnipegosis, four of 
which are represented on plate xxxix. Fig. 8 on that plate represents 
the type of L. occiclentcilis, Billings, the wood-cut of that shell in Prof. 
Hincl's report being neither as accurate nor as characteristic as could be 
wished. Fig. 7 represents a specimen from Dawson Bay, which is quite 
free from distortion or compression. In the original of fig. 10, which is 
from the Red Deer River, at the Upper Salt Spring, the compression in 
the direction of the height has reached its maximum, while in the original 
of fig. 9, which is also from the Red Deer River, the compression has 
obviously been oblique. 

(S .) P.~RACYCLAS. (Sp. Undt.) 

Plate 39, figs. 5 and Ga. 

Three specimens of a large and apparently undescribed species of Pam

cyclas were collected by Mr. Dowling, in 1889, on the western shore of 
Dawson Bay, at the fast small point north of the mouth of the Red Deer 
River. Two of these are casts of the interior of the shell, and one is a 
natural mould of the exterior of the closed valves, but all three a:e too 
imperfect and too badly preserved to admit of identification or descrip
tion. The figures on plate xxxix are taken from a wax impression of the 
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mould of the exterior, but the ventral margin is slightly restored from 
the lines of growth. The shell seems to have been larger and more glo
bose than P. elliptica, but the wax impression from which the figures were 
made does not give a clear idea of t he shape of the valves, or of their 
surface ma,rkings. 

(S.) CoxocARDIU~I OmoENSE, Meek. 

Co11oca1"(linm Ohioen.se, .\1eek. 1871. Proc. Ac. N<it. Sc. Philad., p. 9. 
Meek. 1873. Ceo!. Surv. Ohio, vol. I, pt. 2, p. 203, pl. xviii, 

fig. 9, and wood-cut a on p. 204. 
H all. 1883. Pa l. St. N. York, vol. V, p t . l, Plates and Exp!., 

pl. lxviii, figs. 2 aml 3. 
H nll. 1885. Pal. 't. N. York, vol. V, pt. 1, Lamellibr., 2, p. 

411, pl. lxviii, figs. 2 and 3. 

" \Vestern shore of Dawson Bay," Lake vVinnipegosis, "from slabs ap
parently derived from the neighbouring cliffs," J . W. Spencer, 1874: four 
specimens. 

Monroe P oint, Lake Manitoba, J. B. Tyrrell and J. F. vVhiteav'es, 
1888: four specimens. Dawson Bay, at \Vhiteaves P oint, and about two 
miles west of Salt P oint, J. B. Tyrrell, 1889 : one specimen from each of 
these localities. 

Most of the specimens obtained at t hese localities a,re small and obvi
ously immature, but a single a nd nearly perfect specimen, collected by Dr. 
S pencer, is fourteen millimetres in length and nine millimetres in height. 
In this individual "the body of the shell," as stated by H all, in his de
scription of C. OhioensP, " is marked by about six strong radiating plica
t ions on the ventricose portion of t he 1·alve, and on each side by more 
numerous and smaller plications. The interspaces between t he ribs are 
marked by lamellose concentric strim." 

Some palmontologists are of t he opinion that C. Ohioense is only t he 
young of the C. trigonale of Hall, which Professor H all now regards as a 
synonym of C. ciineiis, Conrad. • 

(S.) CARDIOPSIS 'rENUICOSTATA. (N. Sp.) 

Plate 40, figs. 1 a nd 2. 

Shell of medium size, moderately convex, subcircular or ovately subcir
cular, inequilateral and a little longer t han high. U mbones prominent, 
beaks incun·ecl, inclined fo rward and placed in advance of the midlength ; 
superior border nearly straight but slightly concave in the centre, behind 
the beaks; ligamental area narrowly lanceolate in outline, as viewed from 
above. 
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Surface marked with numerous fine and closely dispo eel rounded or 
flattened radiating ribs, which are crossed by concentric stri~ of growth. 
Muscular impressions and hinge dentition unknown. 

Dawson Bay, Lake vVinnipegosis, about two miles west of Salt Point, 
and at the mouth of the Red Deer River, J.B. Tyrrell, 1889 : one imper
fect left valve from each of these localities. 

The radiating costre of t he larger of t hese two m l ves (fig. 1) al'e about 
one millimetre broad in their thicke t part, and those of the smaller (fig. 2) 
less than half a millimetre in brnadth. I n the absence of any knowledge 
of the hinge dentition of the valves this species is here provisionally 
referred to Ccirdiopsis, on account of its resemblance in external charac
ters to the C. radiatci of Meek and Worthen, as figured by Hall,* but it 
may be a I'anirca. It differs, however, from C. 1'Cicliatci in its more nearly 
circular outline, and in the position of its beaks, which are not placed 
nearly so far forward. 

Three casts of t he interiot· of a shell, collected hy Mr. Tyrrell, in 1889, 
at vVhiteaves Point, in Dawson Bay, are also probably referable to C. 
tenuicostata, though they show no traces of the radiating ribs character
istic of the exterior of its test. 

(S.) 0YPRICARDELLA BELLIS'l'RI ATA, Conrad. (Sp.) 

Plate 40, figs . 4 and 5. 

Jlfrrodon l!d/i.,t1·iata, Conrad . 1842. Journ. Ac. Nat. Sc. Phil., vol. VII, p. 247, pl. 
x iii, fig. 12. 

Hall. 184:3. Geol. Surv. N. York, Rep. Fourth Distr., p. 196, 
fig. 2. 

Hall. 187:J. Twenty-third Reg. Rep. N. Y. St. Cab. :'\at. 
Hist., pl. xiv, fig. 8. 

Eodon belti-<l ,·icit 1~<, S. A. Miller. 18i7. Cnt. Am. Pal. Foss., p. 244. 
Jl[icrodonella be/li.,triata, CEhlert. ] 881. Mem. Geol. Soc. France, :3rd 8er., vol. II, 

p. 27, pl. iv, figs. 4a, 4b . 
.Jlfrrodon (Cypriccirdella) belli.striciti~~, Hall. 1885. Pal. St. N. York, ml. V, pt. 2, 

Lamellibr., 2, p. :308, pl. xiii, figs. 17-20; pl. lxxiii, figs . 
7-22; and pl. lxxiv, figs. 5-10. 

Cfr. Sanyninolai"ia lamelto.,a, Goldfuss. 18:34-40. Petref. Germ., vol. II, p. 279, pl. 
clix, fig. 12. 

Dawson Bay, Lake Winnipegosis, about two miles west of Salt Point, 
J.B. Tyrrell, 1889: one mould of the exterior of both valves. Two casts 
of the interior of a shell which is probably referable to this species, both 
of which are figured on plate xl, were collected by Mr. Tyrrell, in 1889, 
in the Upper Devonian shales at Point Wilkins, in Dawson Bay. 

*On Pl. lxx, fig. 25, of vol. V, pt. 1, Lamellibr., 2, of the Pal. Rt. ~-York. 
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(S.) CYPRICARDELLA PRODUC'l'A. (N. Sp.) 

Plate 40, fig. 8. 

Shell of medium ize, elliptic ovate, about one-third longer than high 
and very inequilateral; valves compressed convex, moderately inflated, 
with a faint longitudinal depre sion immediately above the low, rounded 
anrl very indistinetly defined posterior umbonal slope: anterior side extre
mely short, its margin subtruncate<l almost vertically below the beaks, as 
fa.r as the lunule extends, then curving rapidly downward and backward 
into the ventral margin: posterior side much longer than the anterior, its 
dorsal and ventral margins broadly and gently convex, and its outer ter
mination narrowly rounded in the centre; umbones compressed and de
pressed : beaks small, incurved and directed forwards,'anterior and nearly, 
if not quite, terminal : lunule nanow ly lanceolate in outline : ligamental 
area or e cutcheon narrow, elongated and well defined. 

Surface marked with numerous, close-set and regularly disposed rounded 
a.ncl rib-like concentric plications, which are about equal in breadth to 
the narrow grooves between them. Hinge dentition and muscular im
pression unknown. 

Maximum length of the specimen figured, forty-nine millimetres: great
est height of the same, thirty-two mm. and a half. 

Dawson Bay, Lake vVinnipegosis, at the mouth of Steep Rock Rivet', J. 
B. Tyrrell, 1889 : a mould of the exterior of a left valve, a wax impression 
of which is figured. 

It is just possible that the shell for which the foregoing name is pro
posed, may prove to be an extreme variety of the preceding spe::ies. It 
seems to most nearly resemble the specimen of C. belli~fl'iatci from the 
Chemung Group of the State of New York which Professor Hall figures 
on plate lxxiv, fig. 5, of volume five, part two (Lamellibranchiata, 2) of 
the Palreontology of that sta,te, but in that specimen the beaks are repre
sented as not nearly terminal, the anterior end as considerably produced 
and the posterior extremity as obliquely truncated above and narrowly 
rounded below. 

(S.) CYPRICAHDI~IA PLA~ULA'l'A (?) CoxnA o, v AH. 

Plate 40, fig. 3. 

Cfr. Ptei·inect plamdala, Conrad. 18±2. Journ. Ac. K<tt. Sc. Phil., vol. VIII, p. :23 1, 
pl. xiii, fig. 15. 

Gyp.·imrdinia p/ai,idctla, Hall. 1870. Prelim. Not. Lamellibr., 2, p. 82. 
1883. Pa,l. St. N. York, vol. V, pt. 1, Plates and 

Explanations, pl. lxxix, figs. 1·5. 
1885. lb., Lamellibr., :2, p. 484, pl. lxxix, figs. 1-5. 
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Dawson Bay, Lake Winnipegosis, a moulrl of the exterior of a right 
,·a1'·e, from the Stringocephalus zone, and Devils Point, on the same lake, 
lt similar mould of a left valve (a gutta percha impression of which is 
figured), from the ba al beds of the Middle Devonian, both collected by 
Mr. J. B. Tyrrell in 1889. 

The specimen from Dawson Bay, which is not figured, is essentially 
similar in marginal outline to the C. planidata as figured by Hall, but the 
one from Devils Point is more squarely truncated posteriorly and may 
not belong to the same species. Both differ from the typical form of C. 
plrmulata in the much greater number and closer disposition of their 
"concentric undulations." 

(S.) GLOSSI'l'ES MANI'l'OBENSIS. (Norn. prov.) 

Plate 40, fig. 7. 

Shell of medium size, strongly but perhaps abnormally compressed at 
the ides, elongate-subelliptical, a little more than twice as long as high, 
and Yery inequilateral. Anterior side very short, its margin curving 
rapidly and somewhat concavely downward and forward from the beaks 
to about the midheight, then abruptly backward into t.he base below; 
posterior side much longer than the anterior, its extremity very obliquely 
subt runcated a~ove, and produced as well as naiTowly rounded below : 
ventral margin nearly straight in the c1mtre but curving gradually and 
rather broadly upward at each end : cardinal margin nearly straight, 
horizontal and almost parallel with the ventral ma rgin for nearly the 
whole of its distance, behind the beaks : umbones compressed and de
pressed : beaks curved inward and forward, placed very near to the ante
rior end but not quite terminal. 

Surface marked apparently with rather numerous, somewhat irregularly 
. disposed, narrow and moderately prominent, rounded concentric plications. 
Hinge dentition and muscular impressions unknown. 

Maximum length of the only specimen collected, forty-six millimetres : 
greatest height of the same, twenty-one mm. 

P entamerus Point, Lake Manitoba, J.B. Tyrrell and J. F. \VhiteaYes, 
1888 : a single imperfect specimen with both valves preserved. 

This shell has a considerable similarity, in external form, to the Glos
sitel! {ingualis of the Chemung Group of Pennsylvania, a. figured by H all 
on Plate xcvi of the first part of the fifth volume (Lamellibranchiata, 2) 
of the Paheontology of the State of New York, but it may not even belong 

_ to the same genus. Profe sor Hall place. Glossites in the family 1liodio
morphidrP, but the general aspect of the present species suggests that it 
is more likely to belong to the family , 'olenopsidrP of N eumayr and that 
it is nearly related to Sangiiinolites. 
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(S.) 0R'l'HONOTA CORRUGATA. 

01·thonota con·uyata, \Yhiteaves. 1890. Trnns. 'Royal Soc. Camida, vol. VIII, Sect. 
4, p. 98, pl. v, fi gs. 4, 4a, and 5. (Separate copies.) 

Dawson Bay, Lake \<Vinn.ipegosis, at Whiteaves Point and on two small 
adjacent islands, also at the mouth of t he Red Deer RiYer, J. B. Tyrrell, 
1889 : a few casts or portions of casts of the interior of the shell, on some 
of which parts of the test are preserved. 

(S. ) 

SCAPHOPODA. 

DEN'l'AL!Ul\1. (Sp.) 

(Cfr. D. ANTIQUU11r, Goldfuss.) 

Plate 45, fig8. 1 and 2. 

Dentalimn cintiqmun, Goldfuss. 1841-44. Petref. German., YO!. III, p. 2, pl. clxYi , 
figs. 2a, b, c. 

A few specimens of a species of Dentaliuin, which cann.ot at present be 
satisfactorily di ·tinguished from D. antiqiium, were collected by Mr. 
Tyrrell and the present writer iu 1888 at Pentamerus and Ionroe Points, 
on Lake Manitoba, and by Messrs. Tyrrell and Dowling in 1889 at Devils 
Point and at five locali ties in or around Dawson Bay, L ake Winnipeg
osis. 

A specimen obtained at P entamerus Point is two inches and tt half 
long, but one of the specimens from Dawson Bay must have been fully 
three inches in length when perfect. The surface markings of the whole 
a re not well preserved, but appear to consist of transverse annular stria
tions, which are usually ,-ery closely disposed, but in some individuals 
there a re indications also of fine longitudinal strire. It is only proper to 
add that the specimens from the localities have much the same shape and 
surface markings as the Coleolus c1·enatocincti&s of Hall*, which \<Vhitfi eld 
thinks is a Dentalium, but there is at present no satisfactory eYidence to 
show that the transYerse strire of the former are crenate. 

GASTEROPODA. 

(S. ) PALJEAm11EA (7) CINGULATA. (N. Sp.) 

Plate 43, figs. 8 and Sa. 

'hell small, patelliforrn, erect, conical, but slightly compressed at the 
sides, considerably eleYatecl, its height being rather more than half the 

* P al. St. l'\. York, 1879, ml. Y, pt. 2, p. 188, pl. xxxii, figs. 1-3, and pl. xxxii A, 

figs. 3 and 4. 
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maxmrnm length at the base : apex placed about one-third nearer to one 
end than to the other, nearly straigh t, but curved very slight ly towards 
t he shorter end : outline of aperture longitudinally subellipt ical. 

Surface marked with about fifteen or sixteen regularly dispoRed and 
nearly equidistant, extremely narrow and very slightly elevated small an
nular concentric ridges, with flat or somewhat concave and much broader 
spaces between them : under a lens, too, there a re indications of minute 
radiating stria>. 1Vf uscular impressions unknown. 

H eight of t he only specimen collected, eight millimetres ; length of the 
same at the base, fourteen mm. ; greateRt breadth at base, ten mm. 

Dawson Bay, Lake \Vinnipegosis, at t he mouth of the R ed Deer River, 
J. B. Tyrrell, 1889 : one nearly perfect cast of t he interior of the shell, 
with a portion of the mould of the exterior of the test of the same speci
men. 

As the muscular impressions are unknown, it is doubtful whether this 
shell hould be referred to the Pcttellidw or to the Cctpulidw. If it belongs 
to the former of these two families, the apex is of course anterior to the 
midlength, but if to the latter then the apex would be posterior. The 
species is here placed provisionally in the genus Palceacnum on account of 
its general r esemblance in ext.ernal characters to such shells as the l '. 
typiw of H all, from the Potsdam sandstone of t he State of New York, 
and to the P. annulata of Barrois*, and P. Bcirroisii of CEhlertt from the 
Devonian rocks of France. The circumstance that the P. typicct of H all 
was first characterized in the "T'venty-third R eport on the State 
Cabinet " in a paper bearing the general title " D escriptions of Devonian 
Fossils," would seem to have misled Drs. Fischer and Zittel into t he state
n.1ent that the genus Pctlreacmcea was originally based upon a Devonian 
species. 

(S.) PLEUR01'0)1ARIA C:O:-IIOS'l'O~TA. 

Ple1votoma1·ici uonio-<lomct, \YhiteM·es. 1890. Trans. Royal Soc. Canada, vol. VIII, 
i:lect. 4, p. 99, pl. Yi, fig. l. ( eparate copies.) 

Dawson Bay, Lake vVinnipegosis,-at \Vhiteaves Point,-on n small 
island a little to the north-west of Beardy I sland,-also at exposures fom· 
miles west of Salt Point,-near the mouth of Steep R ock River,-and at 
the mouth of the R ed Deer River, J. B. Tyrrell, 1889 : one or t wo speci
mens from each of these localities. 

* "Faune du calc.-iire d 'Erbray." Mem. Soc. Geol. du Nord, vol. III, 1889. 
t "Sur le Devonien des environs d'Angers." Bull. Soc. Geol. de France, Ser. 3, vol. 

X.VII, p. 774, pl. xix, fi gs. 3 and 3a. 
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(S. ) PLEUHOTO~IARIA INFHANODOSA. (N. Sp.) 

Plate 41, figs. 2, 2a and 3. 

Shell turbinated, spire short: outer volution much expanded laternlly, 
in adult specimens fully twice as broad as high, subangular above and 
below and shouldered above, its basal portion concavely and obliquely 
excavated around the narrow but deep central umbilical perforation. 
Volutions apparently about three, though the apex is broken off in the 
few specimens collected, those of the spire rounded and ventricose : outer 
volut ion truncated very obliquely backward at the aperture, broadly flat
tened and somewhat concavely depressed above the shoulder, on the apica,l 
side, but with a narrow, rounded and moderately elevated spiral promin
ence next to the suture, - cornpressed laterally below the shoulder, on the 
peripheral region, and broadly as well as concavely constricted just above 
the basal angulation, which, in one specimen at least (figs. 2 and 2a) bears 
a single serie · of large tubercles. 

Slit band placed at a, short distance below, vr anterior to, the shoulder 
of the outer volution. Surface marked with transverse but flexuous stria~ 
of growth which cur ve gently backward to the slit band. 

Pentamerus Point, Lake Manitoba, J. B. Tyrrell and J. F. ·whiteaves, 
1888 : one small specimen, the original of figs. 2 and 2a, with a consider

·able portion of t he test preserved. Dawson Bay, Lake vVinnipegosis, 
on a small island a little to the north-west of Beardy Island (two charac
teristic fragments),- at the mouth of Steep Rock River (one large cast 
of the interior of the shell), - about two miles west of Salt Point (the 
large cast represented by fig. 3 on Plate xli),--at t he mouth of the Reel 
Deer River (two specimens), and at t he first small point north of the Red 
Deer (one fragment): J. B. Tyrrell and D. B. Dowling, 1889. 

Not a vestige of the test is preserved on any of the specimens from 
Dawson Bay. Both this and the precedi11g species would seem to belong 
to that group of species of which Pleiirotomaria lab1·osa, Hall, is the type, 
and which Lindstrom, in his memoir "On t he Silurian Gastropoda and 
Pteropoda of Gothland," calls t he Divisio V, Incisce. 

(S. ) PLEUROTOMARIA. (Sp. Undt.) 

Plate 42, fig. 1. 

A single cast of the interior of the shell of a reversed or sinistrnl 
species of Pleurotomaria, which is represented in outline on Plate xlii., 
was collected by Mr. Tyrrell or the present writer in 1888, at Pentamerus 
Point, Lake Manitoba. Not a vestige of the test is preserved on t his 
specimen, so that its specific relations cannot be ascertained. The name 
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Aynesia has been proposed by De Koninck for sinistral species of this 
genus, but Lindstrom has shown that some species are both sinistral and 
dextrnl. 

RAPIIISTOMA TYRRELLJl. (N. Sp.) 

Plate 41, figs. 5, 5a, 6 and 6 a,b. 

Shell nearly flat on the apical side, convexly conical and imperforate 
below, broader than high, spire very slightly elevated, periphery sharply 
angulated and minutely crenulated. Volutions four or five, those of 
the spire flattened above, their sides completely covered by the over
lapping of those which succeed them, except at the anterior end of the 
last volution but one, where a very small portion of the upper part of the 
side is exposed: outer volution shallowly concave above, its peripheral 
angulation slightly produced on the apical side, in such a way as to form 
a minute and not very prominent crenulated spiral ridge. Slit band placed 
on the peripheral angulation of the outer volution and of about equal 
breadth on each side of it: on the apical side il:t is concave, but not 
separated from the rest of the surface by any distinct bordering lines or 
line, on the umbilical side it is flat but bounded externally by a very 
minute spiral impressed line: crescents not distinctly defined, but producing 
the minute crenulations on the periphery. 

Surface nearly smooth, marked only by extremely faint lines of growth, 
which curve convexly backward to the slit band both above and below. 

Onion Point, Lake Manitoba, J. B. Tyrrell and J. F. vVhiteaves, 1888: 
abundant, a.ssociated with Eiiomphafos .iJianitobensis, which is now 
known to belong to the genus Omphalocirrn., and Loth forms of Paracyclcis 
e/1iptica. Lake vYinnipegosis, at Point Brabant, and on the South
western shore of Dawson Bay, at two small points, one about half a mile, 
the other about three miles north of the mouth of Bell River; also, on 
Swan Lake, near the mouth of Swan River, and on the Red Deer River, 
at the Lower Salt Spring, D. B. Dowling, 1888 : a few specimens from 
each of the. e localities. Collected al o by l\Iessrs. Tyrrell and Dowling, 
in 1889, at many other localities in or around Lake vVinnipegosis, as on a 
small island at the extreme south end of the lake, at \Veston Point and 
a small island off that point, at South Manitou Island, on the south
west side of Cameron Bay, and at eight exposures on the islands or shores 
of Dawson Bay. 

l\Iost of the specimens are mere casts of the interior of the shell, but 
three examples collected at Dawson Bay in 1889 have the whole of the 
test preserved, and it is from these that the foregoing description waR 
made. These internal casts, as shown by figs. 6, 6a and 6b on Plate xli, 
are usually broader, flatter and often much larger than the few testiferous 
specimens yet collected, such as the original of figs. 5 and 5a on the same 
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plate, and the former are narrowly umbilicated. In testiferous specimens 
the umbilicus is completely closed by an internal thickening of the shell 
on tha.t side, the filling of the umbilical cavity being usually the only part 
of the test left remaining on internal casts. 

The species appear to range throughout the whole thickness of the 
Devonian rocks in this district, but to be more abundant aboYe the 
Stringocephalus zone than in or below it. It appears to be the Canadia,n 
representative of the Rciphistonui Bronni (Goldfuss, sp.) of the :\Iifldle 
Devonian of Germany and Russia, but differs from that specie in its 
imperfornte base, and in the absence of two distant spiral keels or ridges 
on the a,pical side of the outer volution. 

(S.) MuRCJLISONIA ARCUIACANA. (Norn. Nov.) 

Plates 41, fig. 7, and 45, fig. 3. 

Jlfur·chi»Ollia w1uulatci, ntr. A, d'Archiac and de Verneuil. 1842. Trans. Geol. 8oc. 
Lond., Ser. 2, vol. YI, p. 356, pl. xxxii, fig. 7; but not JI. 
augulata, Phillips, 1836. 

A few specimens of a species of .Jfurchisonia, which appears to the 
writer to be identical with .JI. angulata, var. A, of :Thl.i'\I. d'An:hia,c and de 
Verneuil, were collected by Mes rs. Tyrrell and Dowling in 1889 at 
\Veston Point and at five different loca,lities in or around Dawson Bay, 
I,ake Winnipegosis. Most of the specimens are well preserved moulds of 
t he exterior of the shell, in dolomite, and the figure on Plate xli is taken 
from a gutta percha impression of one of the most perfect of these moulds, 
in which, however, only a very small portion, if any, of the body volution 
is preserved. The original of this figure has nine angular volutions 
preserved, each encircled with a, single (not channeled) spiral keel, which 
is subcentral on all those of the spire, and there is a "second, less evident 
keel on the last volution." The other specimen figured, in which the body 
whorl and two of the preceding volutions a,re preserved, shows that the maxi
mum breadth of the body whorl at the aperture is as much as an inch and 
a quarter, that the base is strongly convex and almost or quite imperfomte, 
and that the aperture is somewhat rhomboidal in outline. Only one speci
men with t.lrn test preserved has as yet been obtained at any of the locali
ties visited by Messrs. Tyrrell and Dowling. 

In a paper on some Carboniferous species of 1lbirchisonici*, :Miss Jane 
Donald states that " considerable confusion has arisen with reg<ird t.o the 
identification of the Jlurchisonia cingulata of Phillips, owing to hi haYing 
described three distinct specie under this name. In 1836, in the 'Geol. 
Yorks,' vol. n, p. 230, pl. XYi., fig. 16, Phillips figures and describes two 

*Quart. Journ. Geol. Soc., Lond., vol. XLIII (1887), pp. 621-23. 
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different Carboniferous shells as Rostellariri angulata; and in 1841, in the 
'Pal. :Foss. of Devon,' p. 101, pl. xxxix, fig. 189, he figures and describes 
<L Devonian shell as Jfurchisonia an,c;idata, identifying it with the shells 
previously described as Rostellaria angidata, and referring them all to the 
genus Jhwchisonia, d'Arch. and de Vern. This last shell is evidently 
quite distinct from those first described, being much smaller, and the 
keels differently dispo. eel ; the only point of regemblance being that both 
it and the shell figured on the right hand of pl. 'xvi (not xii),' fig. 16, 
in the 'Geol. Yorks,' are tricarinate." After discussing the relations of 
the British Carboniferous species of Jforchisonia to Phillips's JI. angulata, 
she goes on to say: "A. d'Archiac and E. de Verneuil and Goldfuss 
have referred Devonian hells to this species. That of the former differs 
from both of Phillips's figures; the more rapid increase of the whorls, and 
the absence of the keels below the band, distinguish it from the right
hand figure, while the whorls are more excavated than those of the left
hand figure. The shell described by Goldfuss, which I have examined in 
the Bonn Museum, increases more rapidly; the band is formed of two 
keels placed close together and the whorls are more excavated. " Koken,* 
also, states that the 1lluricites cingnlatiis of Schlotheim (1822) is a Jlfiw

chisonia, but that it is quite different to the Jfu1·chisonici angnlata of 
cl' Archiac and de V erneuil. 

Under these circumstances, a new name seems to be required for the 
specie now under consideration, and as L. G. de Koninck has already 
gi ,·en that of M. de V erneuil to a Carboniferous species, it may not be in
appropriate to dedicate this to the memory of his fellow-labourer, the 
Yiscount cl 'Archiac. 

(S.) MuRcuisoNIA DowLIN(:JL (N. Sp.) 

Plate 41, fig. 8. 

Shell elongated, turreted, very slender and many whorled. Volutions 
thirteen or more, the first three or four rounded or indistinctly angulated, 
the remainder strongly angulated <Lncl distinctly bicarinated considerably 
below their midlength, the two prominent spiral keels being placed close 
together and separated by a narrow but rather deep groove, and the 
centre of the basal or anterior side of the upper keel encircled by an im
pressed line : sides of the volutions obliquely flattened and somewhat 
concave both above and below the two spiral keels, but narrowing much 
more abruptly inward below them ; suture deeply and angulady ex
cavated, its centre occupied by a very fine but deeply impresRed line or 
minute spiral groove. 

eber die Entwickel, der Ga.strop. vom Cambrian bis zur Trias. Separat-Abdr. 
aus dem Neuen Jahrbuch fiir Mineralogie, 1889, Heiln.geband 1·1. 
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Surface nearly smooth, marked only with very faint but close set 
incremental stri&, which curve very gently backward on the upper or 
apical side, and rather more strongly forward on the lower side of the 
two spiral keels, which form the outer boundaries of the slit band: 
crescents very indistinctly defined, but apparently as closely disposed as 
the incremental strire. 

Western shore of Dawson Bay, Lake vVinnipegosis, at the mouth of 
Steep Rock l'tiver, D. B. Dowling, 1888 : one imperfect but beautifully 
presened specimen, with the whole of the test preserved on three of the 
later volutions. A few sharply defined moulds of the exterior of sh~lls of 
this species were obtained by Messrs. Tyrrell and Dowling, in 1889, at 
11-eston Point, Lake Winnipegosis; also at Dawson Bay, in the same lake, 
at vVhiteaves Point, on a small island half way between that point and 
Salt Point, at exposures two miles west of Salt Point, and on the 
second small point north of the mouth of t he Reel Deer River. 'l'he 
figure on plate xli. is taken from a gutta percha impression of one of 
these moulds. 

This species appears to differ from the preceding one in its much more 
slencler form, more numerous volutions, and in the circumstance that its 
spiral keel is not only double, but placed distinctly below the centre of 
each volution. The writer desires to associate with it t he name of its 
disco,·erer, l\lr. D. B. Dowling, B. Sc., of the Geological Survey of Canada, 
who collected many of the specimens mentioned in this report. 

(S.) BELLEROPIION PELOPS? Hall, VAR. 

Plates 42, figs. 2, 2a and 3, and 45, fig. 4. 

Cfr. Bellerophon ( lhicania) Pelop.;, Hall. 1861. lJescr. New Spee., Foss., etc., p. 28. 
1862. Fifteenth Reg. Rep. N. Y. St. Cab. 

Nat. Hist., p. 56. 
Belterophon Pelop.s, Hall. l87(i. Illustr. Dev. Foss. Gasterop., pls. xx. an•l xxv. 

18/ 9. Pal. ,<::;t.1\. York, rnl. V, pt. 2, p. 9.), pl. xxi i, 
figs. 7- 13. 

Shell subglobose, body volution ventricose <.Lnd expanded at the aperture: 
umbilicus apparently closed at all stages of growth, when the test is 
pre. erved, t hough in young or half grown specimens the closing of the 
umbilicus is clearly not caused by a "callus of the lip " or columellar 
expansion: outer lip, in the only adult specimen collected, which is an 
imperfect cast of the interior, apparently shallowly incised at the outer 
termination of the slit band and broadly rounded on each side, t hough 
in immature examples, such as t he original of figs. 2 and 2a on Plate xlii, 
the slit band seems to encl anteriorly in a long and narrow slit : centre of 
the periphery encircled by a narrow and slightly elevated, flattened slit 



318 CONTRIBUTIONS TO CANADIAN PALiEONTOLOGY. 

band, which is neither grooved in the middle nor margined on both sides 
by an impressed line or minute keel. 

Surface marked with flexuous raised lines which curYe gently and 
convexly forward on each side of the slit band, and backward to the 
closed umbilicus. 

'N estern shore of Dawson Bay, Lake ' Vinnipegosis, "from slabs 
apparently derived from the neighbouring cliffs," J. \V. Spencer, 187 ±: 
one cast of the interior of the shell. Lake JYfanitoba. at Monroe and 
Onion Points, and at an exposure a little to the north of Steep Rock 
Point, J. B. Tyrrell and J . F. \Vhiteaves, 1888. Lake Winnipegosis,.- at 
Snake Island, at an island off SVeston Point, at South 1\Ianitou Island, 
at Point Brabrant, and at four different exposures in or around 
Dawson Bay ; also on the Reel Deer H,iver, a mile and a half above the 
Lower Salt Spring: J. B. Tyrrell and D. B. Dowling, 1 89. One or at 
the most two specimens were obtaine<l at each of these locnlities. 

Altogether, nineteen specimens were collected, and, of these, thirteen 
are mere casts of the interior of immature shells, five are either very small 
or not fully grown specimens with most of the test preserved, and one, 
as previously stated, is an imperfect ca,st of the interior of an adult shell. 
Not a vestige of the columellar callosity of t he inner side of the aperture 
is preserved in any of them. 

The whole of the specimens are so imperfectly preserved that it is 
doubtful whether they should be regarded as specifically identical with 
B. P el ops or not. The only points in which they seem to differ from that 
species, as describrd and figured by Professor Hall, are thttt they seem to 
attain to a much larger size when adult, <tnd that the closing of the 
u~.bilical cavity on both sides of immature individuals is not caused by 
a spreflding over it of the columellar callus. Small specimens of the 
species now under consideration are very similar, in shape a.nd sculpture, 
to the B. propinquus of Meek*, from the Corniferous limestone of Ohio, 
but that species is narrowly umbilicated and its slit band is said to be 
"furrowed along the middle, so as to present a biangular appearance." 

(S.) PoRCELLIA MANITOBENSIS. (Norn. ProY. ) 

P late 42, figs. 4 and 4a. 

Perhaps a var. of Porcellici striata, Goldfuss. (Sp.) 
Oji·. Euomphcilu.; .,/rialu-<, Goldfuss. 1841--44. Petref. German., vol. III, p. 84, 

pl. clxxxix, figs. 15, a, b, c. 
P/eurotomaria bifida, G. and F . Saudberger. 1850-56. Die Verstein. des Rheinisch. 

Schichtcnsyst. in Nassau, p. 185, pl. x.di, figs. 10, !Oa, b. 
Porcel/ia striata, Koken. 1889. Ucber die Entwickel. der Gastrop. ,-om 

Cam hr. bis zur Trias: Sep.-Abdr. itns den1 Neuen Jahrbuch 
fur Minemlog., &c., ]3eilageband VI. , p. 401. 

~~~~~~~~~ 

*Rep. Geol. Soc. Ohio, vol. I, pt. 2 (1873) p. 226, pl. xx, figs. 4n., b. 
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Shell discoidal, composed of three or four rounded volutions, which 
appear to be coiled on nearly the same plane and are in contact through
out their entire length, but partially separated on both sides by a deep 
suture and almost free: umbilicus wide and open, exposing all the inner 
whorls. Outer volution very slightly expanded at the aperture, in the 
largest specimen collected (the one figured) : its periphery encircled with 
a narrow slit band, in the form of an obtuse central carina : aperture 
circular. 

Surface very minutely, closely, and transversely but somewhat obliquely 
costulate on each side of the slit band : test extremely thin. 

Maximum diameter of the largest specimen collected, forty millimetres : 
diameter of its aperture, sixteen mm. 

Pentamerus Point, Lake Manitoba, J. B. Tyrrell and J. F. ·whiteaves, 
1888 : the specimen figured. Dawson Bay, Lake ·winnipegosis, at 
vVhiteaves Point (one specimen), at a small island half way between that 
point and Salt Point (one specimen), at Beardy Island (one specimen) 
and at the south end of Rowan Island (four specimens) ; J. B. Tyrrell 
and D. B. Dowling, 1889. 

Of the eight specimens collected, one is small and very imperfect but 
wholly testiferous, four are casts of the interior of the shell, with portions 
of the test preserved on either or both sides of the slit band, but not 
actually upon it, and the rest are sharply defined moulds of the exterior 
of the shell. The nuclear volution is not preserved in any of these speci
mens, and in casts of the interior the slit band appears as a mirrow rounded 
and not much elevated spiral ridge with a linear grnove on each side of it. 

As it is doubtful whether these few and imperfect specimens are or are 
not actually conspecifi.c with P. sti·iatci, it is thought desirable to designate 
the former by a local and provisional name. The only differences, how
ever, that the writer has yet been able to detect between P. llfcinitobensis 
and P. striata are that the former appears to attain to a much larger size 
than the latter, and to be slightly expanded at the aperture in the adult 
state. 

In the Geological Magazine for May, 1891, Mr. R. B. Newton proposes 
to change the name Porcellia of Leveille (1835) to Leveillia, on account 
of the circumstance that that of Porcellici had been given by Latreille in 
1804 to a genus of Isopods. Still, the substitution of a new name for 
one with which palreontologists have become familiar by long usage, seems 
to the writer a greater inconvenience than would result from the use of 
two similar but not identical names, in such widely different divisions of 
the animal kingdom as the Mollusca and Arthropoda. 

December, 1892. 5 
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(S.) EUNEMA SPECIOSUM. (N. Sp.) 

Plate 42, fig. 5. 

Shell ovate turbinate, a little longer than broad, base ventricose, imper
forate; spire moderately elevated, but shorter than the outer volution, 
which is encircled with six nodulose ridges or spiral keels. V olutions 
about five, the two apical ones obliquely compressed, the third and fourth 
angulated both above and below, and encircled with two distant nodulose 
spiral ridges, with a shallowly concave oblique depression between them ; 
outer volution bearing one prominent nodulose spiral ridge near the suture, 
on the apical side,-another a little above or behind its midlength, with a 
broad, obliquely, flattened and shallowly concave depressed zone between 
them,-a third, at a short distance below or in advance of the secoud,
and three sin1ilar but smaller and more closely disposed nodulose ridges 
around the centre of the base; suture angular and deeply impressed; 
aperture nearly circular; outer lip simple; columellar lip thickened and 
somewhat reflected below. 

Surface marked by transverse but somewhat oblique lines of growth, in 
addition to the nodulose or tuberculated spiral keels. 

Dawson Bay, Lake Winnipegosis, at Whiteaves Point and on two 
small islands west and south-west of that point, at an exposure abou't 
two miles west of Salt Point and at the mouth of Steep Rock River, 
J. B. Tyrrell and D. B. Dowling, 1889; a few specimens from each of 
these localities. 

Most of these specimen are well preserved moulds of the exterior of 
the shell, in dolomite, with casts of the interior in place, the intermediate 
test being absent. Three of the specimens, however, are entirely testi
ferous. · The largest example collected, when perfect, must have been 
fully 1 inches in length. The nodules or tubercles on the spiral ridges of 
the later volutions are very feebly developed in half-grown shells, but on 
the outer volution of adult individuals they are moderately elevated, 
rounded, conical and placed at distances apart about equal to or a little 
greater than their own diameters at the base. Oasts of the interior of the 
shell are perforated by a narrow but deep umbilicus. 

The species has much the same shape as the Eunema capitaneum 
(=Turbo capitaneus, Goldfuss), but in that species the outer volution is 
encircled by five comparatively large nodulose ridges, which alternate with 
five rows of smaller tubercles. 

(S.) EuNEMA BREVISPIRA. (N. Sp.) 

Plate 42, figs. 6 and 7. 

Shell turbinated, spire short, about equal in height to one-half of that of 
the outer volution near the aperture: base ventricose, imperforate: outer 
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volution encircled by three rows of transversely elongated tubercles. 
Volutions five, the first, second and third obliquely compressed and the 
fourth with nearly vertical sides, the third and fourth encircled with two 
rows of tubercles, one next to the suture above, and the other, which is 
partially 01rerlapped by eaclf succeeding volution, at the suture below: 
outer volution considerably inflated, obliquely flattened or "concavely con
stricted above the midheight and ventl'icose below, encircled with one row 
of from twelve to fourteen crescentic or spout-shaped, elevated tubercles 
close to the suture above, with a second row of somewhat similar but 
much more elongated tubercles a little below the midheight, and with a 
third row of more feebly developed elongated tubercles around the base, 
which radiate from its centre. Aperture broadly rounded on t be outer 
side, more narrowly rounded at the base, its columellar side obliquely and 
concavely emarginate by a slight encroachment of the preceding volution : 
outer lip simple : columellar lip slightly thickened. 

Surface marked by fine transverse strire or lines of growth, in addition 
to the rows of tubercles. Casts of the interior of the shell have regularly 
ventricose volutions with a deeply channelled suture, and the base of each 
is perforated by a narrow but very deep umbilicus. 

Western shore of Dawson Bay, Lake Winnipegosis, at an exposure four 
miles west of Salt Point (three specimens), and at the mouth of the Steep 
Rock River (one specimen) j D. B. Dowling, 1888. Lake Winnepegosis, 
on the south-western shore at Weston Point (two specimens), and on the 
south-eastern shore at Net Point (five specimens),-also in Dawson Bay, 
at Whiteaves Point (abundant), at exposures two and four miles west of 
Salt Point (four specimens), on a small island three miles north of that 
point (one specimen), and at the mouth of the Reel Deer River (on~ speci
men) j J. B. Tyrrell and D. B. Dowling, 1889. 

This species, like the last, is represented almost exclusively by sharply 
defined moulds of the exterior of the shell, with corresponding casts of the 
interior, the intermediate test not being preserved. The figures on Plate 
xlii are drawn from gutta percha or wax impressions of two of these 
natural moulds. One completely testiferous specimen, however, was 
obtained at Dawson Bay. In its short spire and ventricose outer volu
tion E. brevispira shows a certain amount of similarity to the E. ccelatum 
(= J.'urbo ccelatiis, Goldfuss) of the Devonian rocks of the Eifel, but the 
latter shell is much the smaller of the two, and their sculpture is entirely 
different. 

(S .) EuNEMA SUBSPINosuM. (N. Sp.) 

Plates 42, fig. 8, and 45, fig. 5. 

Shell small, turbinated, somewhat conical, a little longer than broad : 
spire moderately elevated but shorter than the outer volution, base appa-

5! 
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rently imperforate. Volutions three, or perhaps four, the apex being 
rather imperfectly preserved in the few specimens collected, increasing 
rapidly in size, the nuclear ones small and apparently smooth, the last but 
one obliquely compressed above, rounded below and encircled with six 
close-set, regularly disposed, :fine tuberculated spiral ridges; outer volu
tion much b1'oader than high, broadest near the base, somewhat com
pressed above, truncated obliquely at the aperture and encircled with six 
or more spiral rows of tubercles, some of which are spinose or subspinose, 
especially those on the upper row and those on the lowest : suture deeply 
impressed. 

Surface marked by oblique lines of growth which run parallel to the 
outer lip. In one specimen, also, there are indications of a minute raised 
line between each pair of rows of tubercles on the outer volution. 

Approximate dimensions of the most perfect specimen collected : height 
about twelve millimetres; maximum breadth of the outer volution, about 
ten mm. 

Dawson Bay, Lake -nrinnipegosis, at the mouth of the Red Deer River, 
D. B. Dowling, 188 , about two miles west of Salt Point, and at the 
first small point north of the mouth of the Red Deer River, J.B. Tyrrell, 
1889: one well preserved mould of the exterior of the shell from each of 
these localities. The figure represents a gutta percha impression taken 
from one of these natural moulds. 

(S.) EuNEMA CLATHRA'l'ULUM. (N. Sp.) 

Plate 42, fig. 9. 

Shell small, turbinated, somewhat turreted, height a little greater than 
the maximum breadth, spire rather higher than the outer volution, which 
is nearly twice as broad as high, base irnperforate. V olutions :five, in
creasing much more rapidly in breadth than in height, the first, second 
and third comparatively slender, the fourth considerably expanded,-the 
second, third and fourth obliquely compressed above, angular or sub-angu
lar in the centre, and with nearly vertical sides below : suture distinctly 
defined : outer volution ventricose and much expanded laterally, somewhat 
flattened at the base. 

Surface marked by fine spiral ridges, which are crossed by very nume
rous, close-set, regularly disposed and nearly straight, minute laminar 
costulre, the points where the former are intersected by the latter being 
minutely tuberculated, when examined under a lens. In the specimen 
figured, which though unusually perfect, is not more than half grown, 
there are two or three distant spiral ridges on the last volution but one, 
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and six or seven on the last, but in larger though less perfect individuals 
there are nearly if not quite twice this number on the corresponding 
volutions. 

Pentamerus Point, Lake Manitoba, J. B. Tyrrell and J. F. Whiteaves, 
1888 : a single nearly perfect but not very well preserveJ testiferous 
specimen. A few sharply defined moulds of the exterior of shells of this 
species were collected by Messrs. Tyrrell and Dowling, in 1889, at Daw
son Bay, Lake "\Vinnepegosis, on a small island near Beardy Island, 
at the mouth of Steep Rock River, about two miles west of Salt Point, 
and at the mouth of the Red Deer River. 

As'l'RALITES. (Gen. Nov.) 

Shell conical, imperforate, flattened at the base, periphery sub-angular, 
in the only species known fringed with a thin, regularly lobate or sinuate 
lateral expansion : columella or internal axis encircled with a single, nar
row but prominent spiral fold, which is represented by a deep spiral 
groove in casts of the interior. 

The shells for which this new generic name is proposed are essentially 
similar in their external characters to some recent species of the subgenus 
Uvcinilfo, of the genus Astrali1im, especially to the U. unguis of l\Iawe, 
from south-west Mexico. They bear, also, a considerable resemblance to 
the Onustus \llalipha;,biis) alatus of Koken,* from the Devonian rocks of 
Germany, and to the "alate" Ple1irotoma1·ia;,. They differ, however, from 
Uvanilla, Oniistus, Pleurotonwria and any other genus that the writer is 
acquainted with, in the presence of a conspicuous fold upon the columella. 

The peripheral alation of the outer volution of the typical species of 
this genus is indicated or preserved in only two of the specimens collected. 
One of these is an unusually perfect and well preserved mould of the 
exterior of nearly the whole of the upper surface of the shell. Figure 10 
on Plate xlii was drawn from a gutta percha impression of this mould, 
but a still better impression from it, which shows nearly the whole of the 
upper side of the peripheral alation, and which is represented on Plate xlv, 
fig. 6, has since been obtained in wax. The other is the testiferous specimen 
figured on Plate xlii, fig. lOa, in which the upper or apical portion is 
buried in the matrix and only the base exposed. From these two speci
mens it is impossible to ascertain whether the peripheral alation is formed 
of two thin lamellre which coalesce at their s.ummit and enclose the slit 
band,-or solid throughout. If it encloses a slit band, the affinities of the 
genus are probably with the alate species of l'leurotomaria for which 
Ferdinand Roemer proposed the genus Euomphalopterus, but if solid, 
with Astralium or the Onustidre. 

* Neues Jahrb. fiir Mineral., Geol. und P aheont., 1889, Beilageband VI, p. 437, 
pl. xi, figs. 10 and 11. 

• 
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Plagiothyra, Whidborne,* has a tooth but not a fold on the columellar 
lip, but the Littorina alata of G. and F. Sandberger, t ' hich is probably 
also a Plagiothyra, as it too has a tooth on t he columellar lip, is very 
similar in shape and ornamentation to the type of Astralites. 

(S.) AsTRALITES FIMBRIA'l'US. (N. Sp.) 

Plates 42, figs. 10, lOa, 11 and lla, and 45, fig. 6. 

Shell with a moderately elevated spire, which is about equal m height 
to the outer volution. 'iVhorls five, those of the spire obliquely com
pressed, the third and fourth with a sinuous subspinose frill at the suture 
below, the outer one sub-angular at the periphery and encircled with a 
prominent, thin, laminar and fiexuous subspinos'3 keel : base shallowly 
depressed in the centrn : suture indistinct. 

Surface of the upper or apical side marked with numerous, close-set 
and rather regularly disposed spiral raised lines, and with broad faint 
radiating plications, the c~ntre of that part of the outer volution being 
partially encircled by a row of about six obscurely defined, low, distant 
tubercles : lower surface or base marked with fine oblique lines of growth 
exteriorly, but smooth in the central depression. 

In casts of the interior of the shell, the suture is deeply impressed, the 
periphery narrowly rounded and the base deeply umbilicated. 

Pentamerus Point, Lake Manitoba, J. B. Tyrrell and J. F. Whiteaves, 
1888: one very young specimen. Dawson Bay, Lake vVinnipegosis, four 
miles west of Salt Point (two specimens), and at the mouth of the Red 
Deer River (one specimen), D. B. Dowling, 1888. A few specimens, also, 
were collected by Mr. J. B. Tyrrell, in 1889, from Dawson Bay, at vVhi
teaves Point, at the mouth of Steep Rock River, four miles west of Salt 
Point, and at the mouth of the Red Deer River. 

The specimens so far obtained at these localities consist of numerous 
casts of the interior of the shell, a few moulds of the exterior, in dolo
mite, and a single testiferous specimen (fig. lOa) in which only the base 
is exposed. All the internal casts, such as the one represented by figs. 
11 and lla on Plate xlii, show the characteristic spiral groove in the 
umbilical perforation, caused by the plication of the columella. 

(S.) EuoMPIIALUS (STRAPAUOLLus) ANNULATus, Phillips. 

Plate 43, fig•. 1, la and 2 . 

.E'uomphal~<S cmnulatus, Phillips. 1841. Pal. Fo s. Cornw., Dev. and 'vV. Somers., p. 
138, pl. lx, fig. 170*. 

*Mon. Devon. Faun. S. England, vol. I, p. 2G4. 
tYerstein. Rheinisch. Schichtensyst. Kassan, 1850-56, p. 219, pl. xxv, figs. 14, 14an: . 
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Euomphalv.s anm.v./osus, Phillips. 1841. Ib., p. 231. 

Ev.omphalv.s a11nv.latv.s, \Vhidborne. 1891 and 1892. Devon. Faun. S. of England, vol. I, 

pp. 250-51, (which see for a complete list of the synonyms 

of European examples of this species) pl. xxiv, figs. 6 and 6a. 

" vVestern shore of Dawson Bay, from slabs apparently derived from the 
neighbouring cliffs," J. W. Spencer, 1874: two or three worn specimens. 

Lake Manitoba, at Monroe and Pentamerus Points, J. B. Tyrrell and J. 
F. Whiteaves, 1888: abundant. A few specimens, also, were collected 
by Messrs. Tyrrell and Dowling, in 1889, on the eastern and western 
shores of Dawson Bay, Lake vVinnipegosis, and on four small islands in 
the southern portion of that bay. 

One of the specimens collected by Dr. Spencer has the volutions par
tially uncoiled and approaches Phanerotinus, while one of those obtained 
by Mr. Tyrrell in Dawson Bay, seems intermediate in its characters 
between E. annulatus and Philoxene serpens, Phillips (sp.). 

On page 257 of the present Report (lines 15 and 16 from the top) the 
words : " the Eiiomplwlus is a small species of Straparollus here described 
and figured as S. filicinctus " should be cancelled and the following words 
substituted :- the Eiwmphaliis is E. cinnulatus, Phillips. The writer had 
given the manuscript name Strciparollus filicinctus to the specimens col
lected by Dr. Spencer, before the fourth part of the first volume of Mr. 
Whidborne's Monograph of the Devonian Fauna of the South of England 
had been received in Ottawa, but from the detailed description of E. 
annidatus in that memoir, it has since become apparent that they are 
referable to that species. 

EuoMPHALUS (PnANEROTINus). Sp. Undt. 

Plate 43, figs. 3 and 3a. 

Lake Winnipegosis, on a small island off Weston Point, J. B. Tyrrell, 
1889 : a single cast of the interior of the shell. The specimen, which 
consists of rather less than one complete volution, is fully two inches in its 
maximum diameter and circular in transverse section. It is not unlike the 
shell which Goldfuss figures on Plate cxci, figs. la and e, of the third 
volume of the Petrefacta Germanire, as Euomphcilus serpula, DeKoninck, 
var. teres, but which De Koninck considers the typical form of that species. 
It also closely resembles the large specimen of Euomphalus (Phanerotinus) 
laxus figured by Hall on Plate xvi, fig. 9, of vol. V, pt. 2, of the Palreon
tology of the State of ew York, but it may prove to be only a par
tially uncoiled variety of some at present unknown species, whose volu
tions are usually in contact. 
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EUO)IPIIALUS (cmcuLARIS 1 Phillips, var.) SUB'l'RIGONALIS. 

Plate 43, fig. 4. 

Cfr. Euomplw/us circula,.is, Yar. \Vhidborne. 1891. Mon. Dev. Fauna S. England, p. 
349, vol. I, pl. xxiv, figs. 9 and 9a. 

Shell, or rather cast of the interior of the shell, depressed turbinate, 
almost discoidal: spire low, in the majority of specimens raised very 
little abo,·e, but occasionally depressed below, the highest level of the 
outer volution: base obliquely and concavely excavated, as well as widely 
umbilicatecl. Volutions about four, though the apex is not preserved in 
any of the specimens collected, those of the spire depressed convex, the 
outer one widely expanded, more than twice as broad as high, sub
triangular in transverse section, :flattened above, laterally compressed on 
the periphery, subangular at the shoulder above and around the umbilical 
margin below: umbilicus wide but shallow, exposing the basal side of 
each of the inner volutions: suture channeled and distinctly de.fined : 
aperture ovately subtriangular, narrow and obtusely pointed at the base 
below. 

Surface markings unknown, not a vestige of the test being preserved 
on any of the specimens collected, which are all mere casts. 

It is not practicable to give very accurate proportional dimensions of 
any of these casts, but the figure on plate xlvii. is of the natural size. 

Onion Point, Lake Manitoba, J. B. Tyrrell and J. F. 'Whiteaves, 188 : 
four specimens. Lake vVinnipegosis, at its southern extremity, on 
Charlie and Snake Islands, and at two exposures on the adjacent shore, 
also in Dawson Bay, on Beardy Island and at Point Wilkins, J. B. 
Tyrrell, 1889; from one to six specimens at each of these localities. All 
from the limestone immediately overlying the Stringocephalus zone. 

The precise specific relations of these specimens must remain doubtful 
until examples with at least some portion of the test preserved are col
lected. In the meantime all that can be said about these casts is that 
they correspond very well with the description of "decorticated" speci
mens of one of the varieties of the Euomphalus circularis of Phillips 
figured in the rnonogragh cited above. They are also somewhat similar 
in shape to the E. t1·igonalis, of Goldfuss, but the outer volution of each 
is notnearly so sharply angulatedeither above or below, and their apertures, 
in consequence, are not so distinctly triangular in outline. 
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(S.) 0MPHALOCIRRUS MANITOBENSIS. 

Plate 43, figs. 5, 6 and 7. 

Euoinphalus Manitobensis, \Vhiteaves. 1890. Trans. Royal Soc. Canada, vol. VIII, 
Sect. 4, p. 100, pl. vi, figs. 2, 2a·b and 3, Ra. (Separate 
copies.) 

Shell large, discoidal, concave on both sides, but rather more deeply 
<::oncave above* than below: spire sunk: umbilicus extremely wide and 
open. Volutions five when perfect, though the nuclear one is not pre
served in any of the specimens collected, in contact but very slightly 
embracing, coiled on nearly the same plane, those of the sunken spire 
depressed convex above, the last whorl but one subangular below and 
encircled on its outer margin with a row of tubercles close to the suture. 
Outer volution angular or subangular and encircled by from thirteen to 
nineteen, or, in unusually large specimens, by as many as twenty-six, 
large, arched and more or less spout-sha]::>ed nodes or tubercles at the 
shoulder above and on the umLilical margin below, the rather broad and 
comparatively smooth zone between these two rows of nodes being com
pressed obliquely inward and downward: suture deeply impressed on both 
sides : aperture subcircular: test apparently rather thick. 

Surface marked with flexuous lines of growth, which curve obliquely 
and concavely forward both above and below and very gently but con
vexly forward across the zone between the two rows of tubercles on the 
outer volution. In well preserved specimens these incremental lines are 
so prominent, numerous and close-set upon the upper surface as to give it 
a distinctly costulate appearance, while in half-grown te~tiferous speci
mens the outer zone between the two rows of tubercles is minutely and 
densely but very regularly granulose. 

Operculum calcareous, moderately thick, nearly flat internally, slightly 
convex externally, circular in outline and multispiral. 

In the Stringocephalus zone at Pentamerus Point, Lake Manitoba, at 
many exposures on the shores and islands of Dawson Bay, Lake Winni
pegosis, and on the Red. Deer River, between the Lower and Upper Salt 
Springs, where it was collected by J. B. Tyrrell, J. F. vVhiteaves and D. 
B. Dowling in 1888 and 1889. 

In the limestone irnmediately above the Stringocephalus zone at Onion 
(not Monroe) Point, Steep Rock Point and at an exposure north of Steep 
Rock Point, Lake Manitoba; at Lake vVinnipegosis, on its southern shore 
two miles west of Meadow Portage,-on Charlie, Snake and Routh Manitou 

*As the nucleus is unknown, it is uncerttiin whether the shell is dextral or sinistral. 
In the above description it is assumed to be dextral, but, should it prove to be sinistral, 
the terrr1s "above,, and "below," "spire" and "un1bilicus," will, of course have to be 
reversed. 
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islands and on a small island off Weston Point, at Point Brabant, on 
the west side of Cameron Bay, and at a few exposures on the shores and 
islands of Dawson Bay; also, on the Red Deer l{,iver at or near the Lower 
Salt Spring. At each of these localities it was obtained in more or less 
abundance by Messrs. Tyrrell, Dowling and the present writer in 1888 
and 1889. 

Most of the specimens from the Stringocephalus zone are natural moulds 
of the exterior of the shell, with the surface characters fairly well pre
served, and it is from wax impressions of several of these moulds (two of 
which are figured) and from two small testiferous examples, that the fore
going description was made. The specimens from the limestone immedi
ately above the Stringocephalus zone, on the other hand, are mere casts 
of the interior of the shell, most of which are very badly preserved, together 
with a· few opercula, and it was upon these casts and opercula that the 
description and figures of Euomphalus Jfanitobensis were based. One of 
these casts is so broken as to show the operculum in situ, though a little 
displaced from its natural position, but none of them show the characters 
of the lower side at all well. Before these angula ted and nodose moulds 
of the exterior of the shell were very critically studied, they were regarded 
by the writer as not only specifically but also subgenerically distinct from 
the comparatively rounded, smooth and frequently depressed internal casts 
for which the name E. jJfanitobensis was proposed, but they are now all 
regarded as different states of preservation of a single species of Ompha
locirrus. The angulation and peculiar tuberculation of the outer volution, 
as seen in moulds of the exterior or in testiferous specimens, is obviously 
caused by a thickening and plication of the outer layer of the test and 
does not affect the inner layer, while the depression of many of the internal 
casts, especially that of the type of E. Manitobensis figured in the Tran
sactions of the Royal Society of Canada, is evidently abnormal, as the 
operculum shows that the aperture must have been circular in outline 
when undistorted. 

The type of the genus Omphalocirrus of De Ryckholt (1860) is the 
Euomphalus Goldfnssiof cl' Archiac and de V erneuil, but in that species the 
outer volution is angulated and tuberculated on one side only, and the 
whole shell is more deeply concave above than below. According to 
Fischer*, Coelocentrus, Zittel (1882) is a synonym of Omphalocirrus. 

(S .) STRAPAROLLINA OBTUSA. ~ "'· Sp.) 

Plate 42, figs. 12, 12a and 13. 

Shell turbinated, somewhat conical, its height a little greater than its 
maximum breadth : spire elevated, rather higher than the outer Yolution, 

*Manuel de Conchyliologie, Paris, p. 829. 
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and obtuse at its apex: base deeply umbilicated. Volutions seven or 
eight, the earlier or apical ones depressed convex, the later or lower whorls 
of the spire moderately convex but somewhat compressed laterally,
the outer volution rounded, slightly inflated and gradually expanding, 
more than twice as broad as high : umbilicus occupying nearly one-half 
of the total diameter of the base, though the umbilical margin is rounded 
and very indefinite: suture deeply impressed: aperture apparently sub
circular. 

Surface marked by numerous minute spiral raised lines, which are 
crossed by equally minute but much more numerous and closely disposed 
flexuous transverse ridges. U ncler a lens, these latter are seen to curve 
gently backward on each side of the periphery, where each one forms a 
shallow sinus, and to be tuberculatecl at the points where they pass over 
the spiral lirul:-e. 

The approximate dimensions of the specimen represented by figs. 12 
and 12a, which is a remarkably perfect cast of the interior of the shell, 
are as follows, as measured in the centre of the dorsal surface : entire 
height, 18·75 millimetres; height of last volution, 8 ·7 mm.; breadth of 
the same, 18 mm. 

Pentamerus Point, Lake Manitoba, J. B. Tyrrell and J. F. Whiteaves, 
1888 : seven specimens. Dawson Bay, Lake Winnipegosis,-on the south
west shore two miles west of Salt Point,-on the west shore, at the first 
small point north of the Reel Deer River, at the south end of Rowan 
Island,- and on three small islands in the southern portion of the bay, J . 
B. Tyrrell and D. B. Dowling, 1889 : a few specimens, ome with consider
able portions of the test preserved, from each of these localities. 

This very distinct species is evidently congeneric with the Strapctrollina 
asperostriata, S. Circe and S . Eurydice of .Billings*, from the Black River 
limestone of Paquette's Rapids, on the Ottawa River. It is not very 
dissimilar, in general form, to S. Eiwydice, but its sculpture is more like 
that of S. asperostriatci. The genus is represented in the Lower Cambrian 
by the S. remota, Billings, of the Olenellus zone of ewfoundland, in the 
" Quebe~ Group" of that island by S. pelcigica, Billings, and in the Black 
River limestone of Canada by the three species already enumerated. In 
the writer's judgment, the "Straparollus Daphne" of Billings, from the 
Guelph limestone of Ontario, is also a Strapcirollina. 

*Described in the Can. Nat. & Geol., 1860, vol. V, pp. 161-62, and figured on p. 144 
of tht: Geol. Canada (1863). 
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(S.) PsEUDOPIIORus 'l'EC'l'IFORMIS. (N. Sp.) 

Plate 44, figs. 1 & la. 

Shell subconical, spire elevated, outer volution widely expanded, sharply 
angulated below and truncated very obliquely at the aperture: base 
flattened, imperforate. Number of volutions unknown, only the outer 
one and a portion of the last but one being preserved in the most perfect 
specimen collected, the penultimate one considerably elevated, moderately 
convex, rounded above, slightly compressed in the centre, and faintly 
concave next to the suture below. Outer volution nearly three times as 
broad as high, also rounded above and obliquely compressed below : aper
ture large and apparently somewhat triangular in outline : outer lip thin, 
produced above and receding beneath, its lower portion concavely emar
ginated. 

Surface marked with close-set imbricating lamellar stri<~ of growth, 
which curve somewhat convexly and very obliquely backward and down
ward on the apical side of the outer volution, and obliquely but concavely 
backward below. 

Dawson Bay, Lake vVinnipegosis, about two miles west of Salt Point, 
J. B. Tyrrell, 1889 : one imperfect specimen with the test preserved. A 
specimen of essentially similar shape and size, but whose surface is encir
cled by numerous small spiral ridges, in addition to the oblique lines of 
growth, and which therefore may not belong to the same species, was 
collected by Mr. Tyrrell in the same year on a small island in Dawson 
Day, about half way between Salt and Whiteaves Points. 

The name Pseiidophorus was proposed by :Meek in 1873* for an "unde
scribed group of shells," the type of which is a remarkable species from 
the Corniferous limestone of Ohio, which he provisionally described and 
figured under the name Xenoplwra 1 (Pseiidoplwrus) antiqua, Meek. 
This shell, Mr. Meek writes, "is almost certainly not a 'l'rochita," because 
the broad underside does not have the character of a mere spiral lamina 
within the margin, but is really the lower side of the body volution. It 
seems to be more nearly related toXenoplwra, Fischer(= Phorus, Montfort) 
or Onustus, Humphrey; but differs from both in not having the habit of 
attaching foreign bodies around its periphery, as well as in wanting the 
distinct umbilicus of the latter." 

The comparatively elevated form together with the much more convex 
and almost dome-shaped volutions, of P. tectiformis, will at once enable 
that species to be distinguished from P , antiqims. 

* R ep. Geol. Surv. Ohio, vol. I, pt. 2, Palreontology, p. 222. 
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(S.) PLATYCERAS (0RTHONYCHIA) PARVULUM. ( . Sp.) 

Plate 43, figs . 0, 10 and 11. 

Shell very small for the genus, nearly straight and somewhat conical, 
but compressed at the sides, unsymmetrical and rather irregular in shape, 
the posterior dorsal slope being usually more convex than the anterior, 
height varying in different specimens from a little greater to rather more 
than one-third greaier than the maximum diameter at the base : apex 
o~tusely pointed, almost erect but with a slight forward inclination : 
aperture narrowly subelliptical, nearly twice as long aR high, lip slightly 
irregular in outline, but always with a deep concave sinus on each side, 
and produced convexly downward and a little outward in front and 
behind. 

Surface markings consisting apparently of concentric lines of growth, 
which run parallel to the outer lip. Muscular impressions unknown. 

Dimensions of the largest specimen collected : maximum height, twelve 
millimetres : greatest length at the base, eight mm. : breadth of aperture, 
five mm. 

Dawson Bay, Lake Winnipegosis, on a small island north of vVhiteaves 
Point (one specimen, the original of fig. 11 ), and on another south-west of 
that point (two specimen , represented by figs. 9 and 10); J. B. Tyrrell, 
1889. 

The few specimens collected are all mere casts of the interior of the 
shell. These appear to represent a small and aberrant or abnormal and 
previously undescribed species of the subgenus 01·thonychia, most closely 
related to the Platyceras (01·thonychici) conoidewn of Goldfuss, from the 
Stringocephalus limestone of the Eifel and Nassau, as figured by Frech.* 

(S. ) PLA'l'YOS'l'OMA 'l'UMIDUM. (N. Sp.) 

Plate 43, fig. 12. 

Shell subglobose or broadly subovate, imperforate, spire small and very 
short, raised very little or not at all above the highest level of the outer 
volution. V olutions apparently about three (though the apex is imper
fect in all the specimens collected) rounded, increasing very rapidly in 
size and closely embracing, by far the greater portion of the earlier ones 
being covered by the overlapping of those which succeed them: outer 
volution regularly convex, very ventricose and widely spreading, especi
ally at and near the aperture, a little depressed below the suture, broader 

* Zeitschr. der Deutsch. geolog. Gesellschaft, 1891, vol. XLIII, p. 678, pl. xliv, 
figs. 6, 6a--0. 
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than high, broadest above the midheight, slightly produced and rather 
narrowly rounded at the base: aperture apparently not far from circular. 

The only surface markings that happen to be preserved consist of rather 
closely disposed, f!exuous and oblique strire of growth. 

Dimensions of t he most perfect specimen collected : entire heigh t, as 
measured from a horizontal line drawn on the same level as t he apex, to 
the centre of the base, twenty-four millimetres : greatest height of the 
outer volution twenty-two mm. : maximum breadth of t he same, twenty
five mm. 

P entamerus Point, Lake l\Ianitoba, J. B. Tyrrell and J. ]'. Whiteaves, 
1888 : three specimens, in each of which most of the test is exfoliated, 
only a few small fragments of its outer surface being preserved. 

This shell has a much narrower and smaller spire than the P. lineatiim 
of Conrad, the diminished size of the spire in t he former being obviously 
due to the greater amount of overlap in the outer volutions. 

(S.) NATICOPSJS MANI'l'OBENSI '. (N. Sp.) 

Plate 45, fig. 7. 

Shell imperforate, turbin.iform, subglobose, a little higher than broad : 
spire eleva,ted, occupying at least one-fourth, and in some specimens 
nearly one-third, of the ent.ire height. Volutions about four, convex, regu
larly rounded and increasing rather rapidly in size, t he outer one large 
and ventricose: aperture subovate : outer lip t hin and simple. 

Surface markings consisting of numerous, regula rly and closely dis
posed, but very sligh tly elevated, minute raised lines, or faint and 
crowded, narrow, th read-like plications, which are too small to be seen 
without the use 0f a lens, and which cross the volutions obliquely. 

As the nuclear volution is broken off in each of the specimens collected, 
it is impossible to give very accurate measurements of any of them, but 
the one figured is represented as twice t he natural size, and the largest 
specimen upon which any of the characteristic surface ornamentation is 
preserved was probably nearly or quite eighteen millimetres in height 
when perfect. 

Lake Manitoba, at P entamerus Point (eleven specimens), and Monroe 
Point (two specimens); J. B. Tyrrell and J. F. Whiteaves, 1888. 

It is doubtful whether this species and the next should be referred to 
Naticopsis or Natica. The opercula of both of these species are unknown, 
and there is no evidence that the columellar lip of either was flattened or 
transversely striated, as in Naticopsis, but in the most perfect specimens of 
both, the aperture is filled with the matrix and the columella almost com
pletely covered. Deshayes and others have maintained that the genus 
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Natica occurs as far back as the Silurian epoch, and the recent di&covery 
of paucispiral and possibly naticoid opercula in the Guelph limestone of 
Ontario seems to the writer to afford strong presumptive evidence of the 
correctness of this conclusion. Still, as the occurrence of the genus lYatica 
or of any of its subgenera, in rocks of Palreozoic age, cannot at present be 
satisfactorily proved, it is thought better to refer this and the next species 
to Nciticopsis. 

The surface markings of the present species appear to be essentially 
similar to those of the N aticopsis cequistriata of Meek,* from the Cor
niferous limestone of Ohio, and of the Naticci antiqiia of Goldfuss, t from the 
Devonian rocks of Germany and England. According to Mr. Meek, how
ever, the Naticopsis req1iistriata is less than five millimetres in height, 
broader than high, with a depressed spire. Natica anti,q_ua, also, has a 
shorter spire than that of 'Naticopsis 1lianitobensis, and a m~ch more 
expanded outer volution. 

(S.) :r AT!COPSIS INORNA'l'A. (N. Sp.) 

Plate 43, fig. 14. 

Shell imperforate, ovately subglobose, the height and breadth being 
nearly equal, spire short, conical, occupying rather more than one-sixth 
of the entire height. Volutions about four, increasing rapidly in size, 
those of the spire obliquely compressed, the outer one large, obliquely 
expanding and increasing rapidly in height, as well as breadth, toward 
the aperture, its base narrowly rounded and somewhat produced: aper
ture subovate, outer lip thin and simple. 

Surface nearly smooth, and showing only a few obscure lines of growth. 
Dimensions of the largest and most perfect specimen obtained., the one 

figured : maximum height and greatest breadth, each about twenty-three 
millimetres and a half : height of spire, as measured on the median line 
of the dorsal surface, four = · 

Dawson Bay, Lake Winnipegosis, on a small island north north-west 
of Beardy Island, J. B. Tyrrell, 1889: one nearly perfect specimen, with 
the test preserved, the original of fig. 14 on plate xliii. A few casts of 
the interior or moulds of the exterior of shells apparently referable 
to this species, were collected by Messrs. Tyrrell and Dowling, in 1889, 
in Dawson Bay, at Whiteaves Point, on a small island three miles north 
of Salt Point, at the mouth of Steep Rock River, about two miles west of 
Salt Point, and at the first small point north of the mouth of the Red 
Deer River. 

*Geol. Surv. Ohio, 1873, vol. I, pt. 2, p. 216, wood cuts a, b. 
tPetref. Germ., vol. III, 1841-44, p. 117, pl. cxcix, figs. 2 a, b. 

\ 
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The distinguishing features of this species, as compared with those of 
N. Mcinitobensis, are the shorter and more conical spire of the former, its 
obliquely expanding outer volution and different surface markings. 

LoxmmMA, Phillips. 

The most typical specie of Loxonema, as described by Phillips and 
others, are no doubt those whose surface is marked by sigmoidally arched 
costulro or crowded growth lines, parallel to the outer lip. Still, the fact 
that Phillips himself, on page 139 of his "Palreozoic Fossils of Cornwall, 
Devon and vVest Somerset," included in that genus his own L. reticnlcitum, 
whose whole surface is stated to be "reticulated by raised longitudinal 
and spiral threads," evidently shows that he intended the original 
diagnosis of the genus to be enlarged so as to include those species which 
are marked also with spiral ridges or keels. The few species collected by 
Mes~rs. Tyrrell and Dowling may therefore be arranged in two groups, 
as foµows . 

A. Typical and non-reticulate species, whose surface is either marked 
only with sigmoidal costulre, or growth lines, parallel to the outer lip, or 
nearly smooth. 

LoxmmMA ALTIVOLvrs. (N. Sp.) 

Plate 45, figs. 8 and 9. 

Shell rather large, elongate, subulate: volutions compressed laterally, but 
slightly convex in the middle, the later ones of the spire about as high as 
broad, the earlier ones unknown: outer volution considerably higher or 
longer, but apparently not very much broader than the one which immedi
ately precedes it: suture indistinctly defined and devoid of band in the few 
specimens uron which the test is preserved, but deeply channeled in casts 
of the interior : aperture subovate, higher than broad, attenuate above 
and narrowly rounded below. 

Surface £nely costulate and marked with closely and regularly dis
posed, slightly flexuous and simple raised lines, which cross t.he volu
tions transversely. Upon the later volutions of the spire and upon the 
upper and central portion of the outer volution, these raised lines are 
nearly straight or faintly concave, but on the base of the outer volution 
they curve convexly and rather abruptly backward. 

A few imperfect casts of the interior of shells of this species, some 
with small pieces of the test adhering to them, were collected by l\1r. 
Dowling, in 1888, on the south-west shore of Dawson Bay, at two small 
points, one half a mile and the other three miles north of the mouth of 
Bell River. Similar specimens, some a little more perfect and others. 
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mere fragments, were obtained by Messrs. Tyrrell a,nd Dowling, in 1889, 
at many localitieR in, 0n or near Lake \Vinnipegosis, as, at the south end 
of the lake, at an exposure two miles west of l\Ieadow Portage, and on 
Charlie Island; on the south-west side, on a small island off vYeston 
Point and on South Manitou Island ; on the south-east side, at Point 
Brabant; and at the north-west end, in Cameron Bay and at five expo
sures on the shores and islands of Dawson Bay ; also on the Red Deer 
River, at and near the Upper Salt Spring. 

The exact number of volutions in the shell vf this species is unknown, 
as the upper part of the spire is Lroken off in the most perfect specimens 
collected. Of the two specimens figured, one (fig. 8) has a considerable 
portion of the test preserved on three contiguous volutions. The other 
(fig. 9) is a cast of the interior of a shell of this species, which has been 
slightly and abnormally compressed in such a way as to make the four or 
four and a half volutions preserved, appear unusually broad in proportion 
to their height. The actual height or length of this specimen is two 
inches and three-quarters, and it is probable that when entire its height 
slightly exceeded three inches. 

The preceding description will no doubt have to be somewhat amencled 
when more perfect specimens shall have been collected, but so far as can 
be ascertained at present, this species of Loxonenw seems to differ from 
any of those from the Devonian rocks of North America, England or 
Europe that the writer can find described, in its laterally flattened volu
tions, crossed by densely disposed and nearly straight costul:.e. 

(S.) LOXONK\JA PRISCUM, l\Iunster. (Sp.) 

Plate ..14, fig. 2. 

Mllanict priscct, Munster. 1840. Beitr., pt. 3, p. 83, pl. xv, fig. 1. 

Holopellct piligcra, U. and l~. Sandberger. 1853. Verstein. Rheinisch. Schic:htensyst. 
N aEs1w, p. 228, pl. xxvi, figs. !l, 9a- c. 

Loxonrnut deonuttum, De Koninck. 1881. Ann. Mus. Hoyal, N. II. Belg., vol. VI, p. 47, 
pl. iv, figs 24 and 25. 

Holopel/Cl piligeiYt, Holzapfel. 1882. Pftlreontographica, vol. XXVIII, p. 249. 

\Vhidbome. 18811. Geol. i\Iag., dee. 3, vol. VI, p. 30. 

Loxoncma p1·iscurn, \Vhid borne. 18Ul. Mon. Devon. Fauna S. of England, vol. I, 
p. 181. pl, xvi i, figs. 1/- 19. 

A few specimens of a small Lo~·onemn, which agree very well with the 
descriptions and figures of this species, were collected by J. W. Spencer 
in 187 4 on the west shore of Dawson Bay ("from slabs apparently 
derived from the adjacent cliffs "); by J. B. Tyrrell and the writer in 
1888 from rocks in or nearly in place at l\Ionroe and Pentamerus Points, 

December, 1892. 6 
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Lake Manitoba; and by I essrs. Tyrrell and Dowling in 1889, on or in 
Dawson Bay, at \Vhiteaves Point, at the mouth of Steep Rock River, and 
at the south end of Rowan Island. 

Some of the specimens from these localities are extremely like the 
two Lummaton examples of L. priscnm figured by the Rev. G. F. 
Whidl:Jorne (op. cit. ), but the former are apparently a little the larger. The 
approximate dimensions of a large and nearly perfect specimen from Pen
tamerus Point are : height or length, twenty-eight mm. ; greatest breadth, 
nine mm. : height of outer Yolution as measured in the median line of 
the dorsal surface, about nine mm. In some of the specimens from Lakes 
Manitoba and Winnipegosis the outer volution is more ventricose than 
that of the original of the figure on Plate xliv, and not so narrow at the 
base. The surface markings are not satisfactorily shown in any of them, 
but so far as can be ascertained, the shell is practically smooth to the 
naked eye, though a few obscure and minute lines of growth, parallel to 
the outer lip and close to it, can be seen with a lens on one specimen. In 
another, there is a single faint transverse constriction at a short distance 
from the aperture. 

B. Slightly aberrant and reticulate species, whose surface is marked 
with spirnl revolving raised lines or small ridges, as well as the usual 
sigmoidal costulre or crowded growth lines. 

(S.) LoxoNEMA CINGULA'l'UM. (N. Sp.) 

Plate 44, fig. 3. 

Shell rather large, narrowly elongtited and many whorled : spire 
between Lhree tind four times as long as the outer volution. Volutions 
nine or ten, the apical ones being imperfectly preserved in the few speci
mens collect,ed, compressed convex ancl increasing very slowly in size, 
those of the spire a little broader than high : outer volution moderately 
·convex, as high as broad, narrowly rounded and somewhat produced at 
the base: axis imperforate: suture distinctly defined: aperture subovate, 
higher than wide and abruptly pointed above. 

Surface marked with small and very narrow but prominent spiral ridges, 
·which are regularly arranged and near! yequiclistant, also by slightly ilexuous 
and ROlnew hat sigmoidal lines of growth. In the largest specimen collected, 
whose surface markings are not very well preserved, there appear to have 
been about seven spiral ridges on the dorsal su rface of the last volution but 
two, nine on that of the last but one, and probably not less than ten and 
perhaps as many as eleven or twel ve on that of the outer volution. 
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The figure on Plate xliv is taken from a wax impression of the dorsal 
surface of the last four volutions of an apparently adult specimen, with 
the earlier volutions restorell from a gutta percha impression of another 
specimen in which these happen to be well preserved. 

The maximum breadth of the outer volution of the largest specimen 
collected is twenty four millimetres, and the entire height or length of an 
adult specimen is estimated to have been about f'ighty five mm. 

Lake Manitoba, at Point Richard, and Monroe Point, J. B. Tyrrell and 
J. F . Whiteaves, 1888: one specimen at each of these localities. Dawson 
Bay, Lake \Vinnepegosis, at \Vhiteaves Point (four specimens), on a. 
small island about half way between tlmt point and Salt Point (one spe
cimen), and at the south end of l'{.owan Island (one specimen); J. B. 
Tyrrell and D. B. Dowling, 1889. All the specimens are mere natural 
moulds of the exterior of the shell, in dolomite, but in some the corres
ponding cast of the interior of the shell also is preserved. 

The prominent spiral ridges of this shell, which resemble those of some 
of the recent and tropical l\Ielanias from the Pacific or eastern hemi
sphere, will n.t once enable it to be distinguished from any other species 
-0f loxonemci. 

LoxoNEMA GRACILLDIUM . (N. Sp.) 

Plate 45, fig. 10. 

Shell very small, narrowly elongated, slender, turriculated and many 
whorled. Volutions about nine, increasing very slowly in size, the earlier 
ones of the spire moderately convex, the later ones ventricose in the mid
dle and below (or anteriody), but narrowly and conca,vely constricted next 
to the suture above, a little broader than high: outer volution apparently 
considerably higher but not very much broader than the one which imme
diately precedes it, though the basn.l portion and the characters of the 
aperture are unknown: suture distinctly defined. 

Surface (of the lower volutions) marked with spiral revolving ridges, 
which are crossed by numerous and very minute sigmoida,l costuhe, or 
simple and entire thread-like raised lines. In the only specimen collected, 
which is imperfect at the baRe, nine spiral or revolving ridges can be 
counLed on the last volution, and six on the last but one. These ridges, 
most of which are large enough to be seen with the naked eye, are unequal 
in size, four of those on the most prominent and lower part of the two latest 
volutions being larger and ruore elevated than the others, and all of them 
are narrow and minutely tuberculated at the many points where the sig
moidal costulrn pass over them. The sigmoidal co$tul:.e, which cross the 

6! 
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volutions transversely and are parallel to the outer lip, have a slightly 
concave curvattire above, or posteriorly, and an equally slight but convex 
curvature below. They rire closely and very regularly disposed and so 
small as to be in vi1:tible without the aid of a lens. 

Height or length of the only specimen collected, which, as already 
stated, is slightly imperfect anteriorly, nine millimetres and a half : max
imum breadth of the outer volution of the same, about three mm. 

Devils Point, Lake \Vinnipegosis, J. B. Tyrrell, 1889 : a single but 
unusually well preserved mould of the exterior of the shell, in doloniite. 
The figure on Plate xh- is taken from a gutta pet·cha impression of this. 
mould, upon which the foregoing description also is based. 

This species and the one previously described, although encircled by 
distinct spiral ridges, are also marked with the sigmoiclal costulm or 
growth lines parallel to the outer lip, which are so characteristic of 
Lo.-conemci. 

A fifth species of Lo~·onemn is indicated by a single and nearly perfect 
cast of the interior of the shell, collected by }fr. Tyrrell, in 1889, at 
Roderick Point, Birch Island, Lake Winnipegosis. The outline and pro
portions of t his specimen are quite unlike those of either of the four 
species already described or identified, but as its surface markings are
entirely unknown, its specific relations cannot be ascertained. 

(S. ) l\1ACROCJULINA SUBCOSTATA, Schlotheim. (Sp.) 

Plate H, figs. 4 and 5. 

Buccinites subcostatus, Schlotheim. 1820. Petrefactenkunde, p. 130, pl. xii, fig. 3. 

Rucci1rnrn irnb1·icatum, Sowerby (pars). 1827. ::Yiin. Conch., vol. VI, p. 127, pl. dlxvi, fig .. 
2, right-hand figure only. 

ltfac1·ocheilusarculat11s, Phillips. 1841. Pal. Foss. Cornw., Dev., and W. Somers, p. 
i39, µI. Ix, fig. l!H. 

ltfac1·ocheilus clongcitus, Phillips. Ibid., p. 104, pl. xxxix, fig. 195. 

Macrocheiliis Schlothcimi, d'Archiac and de Verneuil. 1842. Trans. Geol. Soc. Lond ., 
ser. 2, vol. VI, pt. 2, p. 354, pl. xxxii, fig. 2. 

Loxonema Phillipsi, F. A. Roemer. 1843. Verst. Harz., p. 30, pl. viii, fig. 9. 

Loxoneinci apr·essum, F. A. Roemer. Ibid., p. 30, pl. viii, fig. 10. 

Buccinurn m·culaturn, Goldfus$ (pars). lSH. Petref. Germ., vol. III, p. 28, pl. clxxii, 
fig 15b only. 

Mcic1·ocheilus •ubcostatus, Tschernyschew. 1887. niem. Com. Geol. Russ., YO!. III, No. 
3, p. 171, pl. v, figs. 6't, b. 

ltfacrochi/ina Sllbcostata, 'Vhidborne. 18()1. }[em. Dev. Ji'aun. S. England, vol. I, p. 
159, pl. xvi, fig~. 1-6. 

Dawson Bay, Lake \Vinnipegosis, on a small island south-west of ··whi
teaves Point (one specimen), and on another about three miles north of Salt 
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Point (two specimens), also at two exposures, one about two miles west of 
Salt Point (two specimens), and the other at the mouth of the Red Deer 
River (where it appears to be abundant); J. B. Tyrrell, 1889. 

Most of the specimens from these localities are either imperfect casts 
of the interior of the shell, with well preserved portions of the tests 
attached, or sharply defined moulds of the exterior, in dolomite. Only 
two or three testiferous specimens were obtained and these are very 
imperfect. The surface markings are very variable, not only in different 
specimens, but s0metimes also in different parts of the same shell. Thus, 
on the outer volution of one of the specimens from the small islc111d north 
of Salt Point, (fig. 5) the markings consist of slightly sigmoidal, acute 
ridges, from two to three millimetres apart, with fine strire between them 
and parallel to them. On the other hand, in the original of fig. 4, which 
is drawn from a wax impression of a natural mould of a specimen from 
the mouth of the Red Deer River, the crowded subsigmoidal growth lines 
or minute costuhe are very nearly equal in size and not more than from 
one-half to a whole millimetre apart. In another specimen from the mouth 
of the Red Deer River the sigmoidal costulre on the ln.st whorl but one 
are nearly a millimetre apart, with finer strire between them, but they 
suddenly become nearly equal in size and much closer together on the outer 
volution. The entire height of one of the largest specimens from Dawson 
Bay would probably have been about sixty millimetres. 

It is still doubtful whether the distinction between JI. subcostata and 
J.f. circiilatci can be sustained. The characters which Mr. vVhidborne, the 
most recent writer on the subject, (op. cit., pp. 159-63) seems to rely upon 
for separating English or German examples of the two forms are, the pro
portionately narrower and shorter body whorl of J.{. arculata, its "flat, 
angulated shoulder," and finer and more irregular surface markings. Yet> 
Mr. vVhidborne includes in the synonymy of 11£. circulata, the specimen 
figured under the name J.fac?"Ocheiliis arcidatus by Ferdinand Roemer, on 
Plate xxxii. (fig. 6) of the "Lethcea palreozoica," in which J10 such shoulder 
is apparent, and the Chudleigh specimens of J.1. arcidcitci, which he him
self figures, are all equally shoulderless. Fischer's figure of Macrochiliis 
anufotus,* which is not referred to by Mr. Whidborne, is almost a fac
simile of F. Roemer's, and the present writer has failed to understand how 
the specimens of M . arculatus figured by F. Roemer, Fischer, or Frech,t 
can be distinguished from the specimen of 1lI. subcostata figured by 
d'Archiac and de Verneuil under the name J.f. Schlotheimii. Still, if 
these two names are to be retained, the Dawson Bay specimens undoubt-

*Man. de Oonchyliologie, &c., 1885, p. 698. 

t Ueb. das Devon der Ostalpen, pt. 2, (Zeitschr. der Deutsch. geolog. Gesellsch., 
1891} p. 679, pl. xliv, fig. 5. 
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edly agree better with the descriptions and figures of the shoulderless .Af. 
subcostata than with those of the strongly shouldered ,lf. arculata. 

(S.) llIACROCIJILINA PULCIIELLA. (N. Sp.) 

Plate 44, figs. G and 6a. 

Shell small, the most perfect specimen collected being less than one
third the size of adult specimens of .Al. circulcita from Dawson Bay, imper
forate, but pointed above and one-third higher or longer than broad : 
spire almost conical, acutely pointed and a little shorter than the outer 
volution, as measured in the median line of the dorsal surface. Volutions 
five or six, those of the spire obliquely compressed, the outer one moder
ately convex, sl ightly inflated, but very faintly constricted above, about 
as broad or a little broader than high and narrowing abruptly into the 
evenly rounded base: suture impressed, linear and minutely crenulated 
by the transverse costuhe: aperture subovate, higher than wide and occu
pying more than one-half of the entire height, pointed above and rounded 
below : outer lip thin and simple. 

Surface marked with closely and regularly arranged, flexuous raised 
lines, or nearly equidistant, extremely thin and acute, minute costulre, 
which cross the volutions transversely but somewhat obliquely. 

Dimensions of the specimen figured : height or length, eighteen milli
metres and a half; maximum breadth, twelve mm. 

South-west shore of Dawson Bay, about two miles west of Salt Point, 
J. B. Tyrrell, 1889 : one nearly perfect specimen with the test preserved. 
Three casts of the interior of shells which are probably referable to this 
species, but which do not show a trace of the characteristic su rface 
ornamentation, had previously been collected by Mr. Tyrrell and the 
writer, in 188 , at Pentamerns Point, Lake l\'Ianitoba. The largest of 
these casts is nearly an inch in length. 

This delicately sculptured shell appears to differ from M. arwlata 
chietly in its diminutive size. It has somewhat the same general contour 
as the Polyphemopsis Louisvillce of Hall and Whitfield,* from the Upper 
Helderberg limestone at the Falls of the Ohio, but that species is 
represented as narrow and somewhat pointed at the base, and its surface 
is stated to be smooth. 

The following description should have followed that of Pleurotomaria 
infranodosa, on page 313. 

*Twenty-third Reg. Rep. N.Y. St. Cab. Nat. Hist., 1869, pl. xii, figs. 1 and 2; and 
twenty-fourth do., 1870, p. 193. 
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(S. ) PLEUROTm1ARIA SPENCER!. (N. Sp.) 

Plates H, figs. 4, -!a·b, 43, fig . 13, and 46, fig 1. 

Shell depressed subturbinate, more than twice as broad as high, ovately 
orbicular as seen from above, spire low and short: base concavely depressed 
in the centre, but apparently not umbilicated in such a way as to expose 
any portion of the inner whorls. Volutions four, expanding rather gra
dually ina lateral direction, those of the spire depressed convex, the outer 
one occupying three-fifths of the entire diameter, somewhat flattened, 
both above and below, and depressed next to the suture above : periphery 
narrowly rounded: suture distinct. Aperture oblique, transversely ellip
tical, with the peristome interrupted on the colurnellar side, the inter
ruption being caused by the encroachment of the narrow pet·ipheral 
portion of the preceding volution.: lip with a notch or slit obscurely 
indicated on the apical side of the periphery, but otherwise thin and 
8imple, its inner margin shallowly concave. 

Surface marked with numerous, closely and rather regularly disposed 
minute spiral ridges, which are crossed by still more minute lines of 
growth, parallel to the outer lip. These incremental strim are too small 
to be 8een without the aid of a lens, and are not shewn on any of the 
figures on Plates xli or xliii. They are, however, represented somewhat 
diagrammatically in fig. 1 on Plate xlvi. Slit band not clearly observed, 
though its presence is inferred, partly from the obscure notch or slit on 
the outer lip at the periphery and partly from the backward curvature of 
the lines of growth, both aboYe and below. 

Maximum breadth of the largest specimen collected, twenty-five milli
metres: approximate height of the same, as measured in the median line 
of the dorsal surface, about ten mm. 

Western shore of Dawson Bay, Lake Winnipegosis, "from slabs appar
ently derived from the neighbouring cliffs," J. vV. Spencer, 1874: one 
specimen, the original of the figures on Plate xli. A few smaller and 
less perfect specimens, six in all, were collected by Messrs. Tyrrell and 
Dowling in 18 9, in place, at exposures on two small islands in the 
southern part of Dawson Bay, and on the western shore of that bay, at 
the mouth of the Red Deer River and on the first small point north of 
the mouth of t he Red Deer River. Small specimens, whose max!mum 
diameter is about eight or nine millimetres, which are probably the young 
of this species, were collected by Mr. Tyrrell and the writer, in 1888, at 
Pentamerus Point, Lake Manitoba, and by Messrs. Tyrrell and Dowling 
in 1889, on three small islands in the southern. portion of Dawson Bay. 
One of these specimens (from Penta.merus Point), is represented, twice 
the natural size, on Plate xliii, fig. 13. At this stage of growth the 
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aperture of the ;;hell is not far from circular in 'Jutline, and in one 
specimen the suture appears to have been somewhat channelled. Adult 
specimens hrwe much the same shape as the recent Stom((tellct imbricata 
of L~tmarck, but some" hich are not quite full grown have more the aspect 
-0f a Sigaretus. 

This shell is very similar, both in shape and sculpture, to the Pleitro
tomaria Sigaretns of G. and F. Sandberger, but as the slit band and even 
the lines of growth of that species have never been seen, its generic 
position is quite uncertain. \Vhen tlmt portion of this paper was pub
lished in which the species of Pleurotomaria are enumerated or described, 
(pp. 312-31±) the writer was under the impression that the shell now 
under consi<lerntion should be referred to CyclonPnia or Polytropis. 
Professor E. Koken (of Konigsberg, Prussia), who has since examined 
the original of figs. 4, 4a and b, on Plate xli, is, however, of opinion that 
it is a trne Ple11roton,aria, and a careful re-examination of the minute 
growth lines of all the specimens has led the writer to form a similar 
conclusion. Professor Koken, in a letter to the writer, Rays that the 
whorls of P. Siga1·etus are more rounded and more inflated than those of 
the present species, and the spire proportionately higher. 

The writer has much pleasure in naming this shell in honour of its dis
coverer, Dr. J. \V. Spencer, now State Geologist of Georgia. 

PTEROPODA. 

(S.) Hrnunrns ALA'rus. (N. Sp.) 

Plate 46, figs. 2, 3 and 4. 

Shell large, attaining to a length of a little more than four inches, 
nearly straight, except when abnormally distorted, which it often is, 
narrowly elongated and increasing very slowly in thickness: sides broadly 
alate at theil' base, the " dorsal" margin being produced on each side into 
a broad thin laminar expansion. "Dorsal" side much flatter than the 
"ve1~tral," slightly convex along the median line and broadly but shallowly 
concave on ea.eh side: ventral side strongly convex but angulated and 
obtusely subcarinate along the median line : outline of transverse section 
triangular, with the latero-basal angles produced on each side into a 
narrow projecting spur, the base of the triangle, with its two spurs, being 
more than twice as broad a the triangle is high, and each of its sides 
faintly convex. Shape of the aperture not clearly ascertainable, though 
on the dorsal side there is a broad and rather deep sinus, which is nearly 
flat at the bottom, in the middle of the lip, and a projecting lobe, which 
is broadly rounded on its inner margin and narrowly rounded or sub
angular externally, on each side, as represented by fig. 3. 
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The only surface markings that are preserved in any of the specimens 
are a few lines of growth on the dorsal side parallel to the outer lip. 
Operculum unknown. 

Onion Point and Little Sandy Point, Lake M::i-nitoba, J. B. Tyrrell and 
J. F. Whiteaves, 1888 : La.ke \Yinnipegosis, on the east shore ttt Point 
Bmbant, ttnd on the south-west shore of Da.wson Bay, ttt two small points, 
one a.bout half a mile ttncl the other three miles north of the mouth of 
Bell River, D. B. Dowling, 1888: one or two specimens from ettch of these 
localities. A few specimens, ttlso, were collected by Messrs. Tyrrell and 
Dowling, in 1889, at Lake vVinnipegosis, on Snake and South Manitou 
islands, ttt Devils Point, in Cameron B1Ly, and ttt ten different exposures 
on the islands ttncl shores of Dawson Bay; a.lso, on the Red Deer River, 
half a mile ttbove the Lower Salt Spring. The species appears to be rare 
in and below the Stringocephalus zone, a.nd to be most ttbundttnt in the 
beds above that zone. 

In the foregoing desGription the tla,ttened side of the shell is regarded 
as the dorsal, and the strongly convex and angulated portion as the ventral, 
in accordance with the terminology used by Sowerby, Morris and Sttlter> 
and by \Valcott in his later publications. 

~1ost of the specimens collected are either separate casts of the interior 
of the shell, or casts with the corresponding mould of the exterior, from 
which the intervening test has decayed. The outline of the transverse 
s.ection of the shell, as represented by fig. 4, is well shown in nmny speci
mens. The test is mrely preserved, but indications of it al'e shown in 
three or four specimens, particularly in the original of fig. 3, which con
sists of the anterior moiety of a specimen, in which the central portion 
and one of the broad lateral wings of the dorsal surface are well exhibited, 
with the lines of growth and shape of the lip on that side. 

Mr. vValcott says* that the 11. princeps, Billings, "is the largest species 
of Hyolitlies known," but some of the specimens of H. cdatus collected by 
Messrs. Tyrrell and Dowling are considerably large!' than any of Billings's 
types of JI. princeps in the Museum of this Survey. 

The present species is only referred to IIyolithes provisionally, as it seems 
to differ from that genus in its broad latcro-basal alation, and morfl particu
larly in the deep central sinus of the lip on the dorsal side. It is most 
probable that a new genus will have to be constituted for its reception, 
but the specimens so far collected are too imperfect to admit of an accurate 
or sufficiently explicit generic descl'iption. 

*Bulletin U . S. Geological Survey, Washington, No. 30, 1886, p. 135. 
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CEPHALOPODA. 

0RTIIOCERAS HINDU. 

Actinoceras Hindii, Whiteaves. 1891. Trans. Royal Soc. Canada, vol. VIII, Sect. 4, 
p. 101, pl. vi, figs. 4a and 5. 

Snake I sland, Lake "\Vinnipegosis, Prof. H. Youle Hind, 1858 : one 
specimen. The species has since been collected by Messrs. Tyrrell and 
Dowling in 1889 at the following localities in, on or near Lake 'Winnipe
gosis. On Charlie and Snake I slands, at the southern extremity of the 
lake; on a small island off vVeston Point; on South Manitou I sland ; at 
Point Brabant ; on the south-west side of Cameron Bay .: in Dawson Bay, 
on the second small point east of the mouth of Bell River; and on the 
Red Deer River, a mile above the Lower Salt Spring. A few specimens 
of a shell which appears to be an unusually slender variety of 0. Hindii, 
were obtained by Mr. Tyrrell and the writer, in 1888, at Onion Point, 
Lake Manitoba. 

Although slightly enlarged between the septa, the siphuncle of this 
shell is not nummuloidal as in Actinoceras, nor even distinctly moniliform 
as in Sactoceras. The characters of the species, therefore, seem to accord 
better with those of Orthoceras as described by most palreontologists 
(though perhaps not as restricted by Hyatt) than with those of Actinoceras 
or Sactocercis. 

(S.) 0RTIIOCERAS (THORACOCERAS) TYRRELL!!. 

Orthocems (Thorncoceras) Tyn·ellii, White::wes. 1891. Trans. R oyal Soc. Canada, vol. 
VIII, Sect. 4, p. 100, pl. vii, figs. 1, la, 2, 3 and 4. 

Pentftmerus Point, Lake Manitoba, J. B. Tyrrell and the present writer, 
1888: one specimen. Dawson Bay, Lake Winnipegosis, on the ea~t 

shore, at Whiteaves Point (abundant), also on the west shore, near the 
mouth of Steep Rock River (two specimens), and at the mouth of the R ed 
Deer River (a few characteristic fragments); J. B. Tyrrell, 1889. 

GOMPHOCERAS MANI'l'OBENSE. 

Go11iphocerns Manitobense, Whiteaves. 18Ql. Trans. Royal Soc. Canada, vol. VIII, 
Sect. 4, p. 102, pl. vii, figs. 7 and 7 a. 

Lake Winnipegosis, at Snake Island and on a point a little to the south 
of Snake Island, on South Manitou Island, and on the south-west shore of 
Cameron Bay, also in or on Dawson Bay, at a small point three miles north 
of the mouth of Bell River, at Point Wilkins, and at the mouth of the 
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Red Deer Rivflr, .T. B. Tyrrell and D. B. Dowling, 1889 : a few specimens, 
some of them mere fragments, from each of these localities. 

It is possible, as elsewhere stated (op. cit .) t hat this spe0ies may be a 
Poteriocei·as rather than a Goinphoceras. 

(S. ) 0YRTOCERAS OCCIDENTALE. 

Cy1·toceras occidentale, \Vhi teaves. 1891. Trans. Roy[t! Soc. Canada, vol. VIII, Sect. 
4, p. 103, pl. vii, figs. 5, 5a, and 6. 

Lake vVinnipegosis, at Snake I sland (one specimen), and around 
Dawson Bay, at \Vhiteaves Point (four specimens), at the mouth of Steep 
Rock River (pieces of the siphuncle only), and at the mouth of the Red 
Deer River (the largest specimen figured in the Trans. Royal Soc. Canada); 
J . B. Tyrrell and D. B. Dowling, 1889. 

(S.) liOllIALOCERAS PLANATUM. 

Homalocerus planatum, \Vhiteaves. 1891. Trans. R oyal Soc. Canada, vol. VIII, Sect 
4, p. 105, pl. viii, fig•. i and 2a-h. 

Dawson _Bay, Lake Winnipegosis, at \Vhiteaves Point, J . B. Tyrrell, 
1889 : one imperfect but characteristic specimen and three fragments. 

Jn the elaboration of the generic and specific characters of this species 
and the next, the writer was materially assisted by Mr. L. M. Lambe. 

(S. ) TETRAGONOCERAS GRACILE. 

T et1·ago1ioce?·cis gracile, \Vhiteaves. 1891. Trans. Royal Soc. Canad,.,, vol. VIII, Sect. 
4, p. 105, pl. viii, figs. 2, 2a-b. 

\Vestern shore of Dawson Bay, Lake vVinnipegosis, at an exposure 
about two miles west of Salt Point and four miles north-east of the mouth 
of Steep Rock River, J. B. Tyrrell, 1889 : "one specimen imbeddecl in a 
piece of rock which has been so broken as to show nearly the whole of the 
characters of the interior of the septate portion of the shell, as well as the 
general shape of the latter." 

(S.) GYROCERAS 0ANADENSE. 

Gy1·ocrras Cana.dense, \Vhiteaves. 1891. Trans. Royal Soc. Canada, vol. VIII, Sect. 4, 
p. 106, pl. ix, figs . la-c, and 2. I 

Dawson Bay, Lake vVinnipegosis, on a small island about half-way 
between Whiteaves and Salt Points, D. B. Dowling, 1888: one imperfect 
specimen. Dawson Bay, at vVhiteaves Point (five specimens), and at a. 

point th ree miles north of the mouth of Bell River (one specimen); J.B. 
Tyrrell, 1889. 
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(S.) GYROCERAS FILICINC'l'U~J. 

Gy,.ucercts filicinctwn, \Vhitcaves. 1891. Trans. Royal Soc. Canada, vol. VIII, Sect. 
4, p . 107, pl. ix, fig. 3. 

Pentamerus Point, Lake Manitoba, J. B. Tyrrell and J. F. vVhiteaves, 
1888 : one fragment. Dawson Bay, Lake Winnipegosis, at the mouth of 
the Red Deer River (Lhree specimens), and the first small point north of 
the mouth of that river(onespecimen); J.B. Tyrrell and D. B. Dowling, 
1889. 

GYROCERAS sumIA;\IILLATUM. 

Gyroceras sub11w111i/lat1w1, \Vhiteaves. 1891. Tranti. Royal Soc. Canada, vol. VIII, Sect. 
4, p. 107, pl. x, figs. 1 and la. 

Snake Island, Lake vVinnipegosis, Professor H. Y. Hind, 1858: the 
specimen referred to by E. Billings on page 187 of Rind's Report of the 
Assiniboine and Saskatchewan Exploring Expedition as "a species of 
Ncmtilus or Gyroceras." Steep Rock Point, Lake Manitoba,J. B. Tyrrell, 
1888: one imperfect specimen. Lake \Vinnipegosis, at the north end of 
Snake Island (a lm·ge fragment), on South l\Ianitou Island (two specimens), 
and on a small island off \Veston Point (one specimen); also at Swan 
Lake, Manitoba, near the mouth of the Swan River (one specimen): J. 
B. Tyrrell, 1889. 

CRUSTACEA. 

OsTHACODA. 

IsocnILlNA DA\\"SONI, Jones. 

Isochilinci Dmcsoni, Jones. 1801. Con tr. to Canad. Jicro-Paheont., vol. I, pt. 3, p. 93, 
woodcuts 7a, b, c. 

South-east side of Dawson Bay, Lake vVinnipegosis, on a small island 
north of vVhiteaves Point, J. B. Tyrrell, 1889 : a few casts of the interior 
of separate valves. 

ELPE TYRRELLII, Jones. 

Elpe Ty,.,·ellii, .Jones. 1891. Contr. to Canad. Micro-Palreont., vol. I, pt. 3, p.93, wood
cuts 2 a, b, c, (a n1i8print for 8 a, b, c). * 

Same locality, collector and date as for the preceding species : one 
cast of the interior of both valves. 

*By an unfortunate mistake the figures are numbered 2a, 2b, 2c, but the explanations 
immediately below them are correctly stated to be those of figs. Sa, b, c. 
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LEPERDITIA (1) EXIGUA, Jones. 

Lepuditia (?) exi11ua, ,Jones. 1891. Contr. to Canarl. Micro-Palroont., vol. I., pt. 3, 
p. 94, pl. xii., fig. 10. 

East side of Lake Winnipegosis, on a small island east of the south end 
of Birch Island, about four miles north-east of ·wade Point, thirty miles 
south of Long Point, J. B. Tyrrell, 1889 : a single left valve. 

TRILOBI't'A. 

(S. ) BRON'l'EUS MA~l'l'OBE~SIS. (N. Sp.) 

Plate 46, figs. 5, 6 and 7-

This singular species is based upon very imperfect specimens of the 
head of five different individuals, but as it is not quite certain that they 
all belong to the same species, it iR thought best to describe each speci
men separately. 

Specimen No. 1 (fig. 5), consists of the median portion of the head of 
an unusually ·mall individual, of which little more is preserved than the 
glabella, with its long posterior median spine, and the postero-lateral 
spine on each of the fixed cheeks. This specimen was collected by fr. 
Tyrrell, in 1889, on a small island north of \Vhiteaves Point, Dawson Bay, 
Lake vVinnipegosis, and rna.y be characterized as follows. Glabella 
moderately convex, inversely subconical in outline, broadest anteriorly 
and narrowing gradually backward, shallowly sinuated at its margin on 
each side by the second or median p>1ir of lateral glahellar depressions, 
then slightly expanded posteriorly and ultimately faintly con tricted and 
narrowing rather abruptly into a ne<irly straight and very slender, median 
and posterior, tubular spine, which is fully twice a.s long as the non
spinose portion of the head, if not more, and directed backward. 
Although three pa.irs of glabellar furrows are obscurely indicated in speci
mens .J: os. 3, 4 and 5, by as many short lateral depressions or pits, only the 
anterior and median pair can be detected in this specimen and the next. 
On each side of the glabella, but just outside of it and commencing much 
farther forward than the median posterior spine, there is a rather shorter, 
stouter and more curved postero-lateral spine, which is nearly parallel 
with the median spine, a.nd, like it, directed backwn,rd. The surface, 
which is rather worn, is marked indistinctly with minute sca.ttered 
tubel'cles, which are too small to be Reen without the aid of a lens. 

This is the only specimen in which the long and slender postero-median 
and postero-lateral spines a.re preserved. 
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Specimen No. 2, which not figured, was collected by Mr. Tyrrell or 
the present writer, in 1888, at Monroe Point, Lake Manitoba. It is a 
portion of a glabella of a rather larger individual than the last, with a 
very short piece of the postero-median spine preserved. It is very imper
fect anteriorly and shows only two pairs of the lateral glabellar depres
sions. The tuberculation of the surface, however, is much more clearly 
shown in it than in specimen No. 1. 

Specimens Nos. 3 and 4. These are two examples, one of which is 
figured (fig. 6), of the central portion of the head of still larger indivi
duals than N os. l ~nd 2, collected by Mr. Tyrrell and the present writer, in 
1888, at Pentamerus Point, Lake Manitoba. Both are nearly perfect 
anteriorly, but imperfect posteriorly. They show that the front margin 
-Of the head is nearly straight, or but slightly convex in the centre, and 
that it is bordered by a narrow raised rim, which is succeeded by a trans
verse linear depression or faint groove. On the glabella of both there are 
three pairs of short lateral clepresEions or pits. The postero-median ;pine 
of each is broken off and scarcely a vestige remains in either of the two 
postero-la.teral spines. The tuberculation of the surface is well preserved 
in both, and in one of these specimens there is a low conical tubercle, 
much larger than any of the others, nearly in the centre of the glabella. 

Specimen No. 5 (fig. 7). This is a fragment of the anterior portion of 
the hen.cl of an individual of much larger size even than N os. 3 and 4, col
lected by .l\'h·. Dowling, 1889, on the west side of Dawson Bay, at the 
south end of Rowan Island. The anterior and median lateral depres
sions of the glabella are well shown on the right side of this specimen, 
and the posterior lateral depre!lsion on the left. The surface of these de
pressions is nearly smooth and the more or less scattered tubercles upon 
the remainder of the test are very irregular in their distribution. When 
examined with a lens, the anterior portion of the glabella shows traces of 
raised lines running parallel to the front margin of the head. 

The position of the eye is not indicated in any of these specimens, and 
not a vestige of the free cheeks is preserved. Still, the few fragmentary 
examples so far obtained seem to indicate a hitherto undescribed species 
of Bronteiis, in which the postero-median spine of the glabella and the 
pair of postero-lateral spines on the fixed cheeks, are far longer and more 
slender than the corresponding spines on the head o~ the B. ?·hinoceros 
of Barran.de.* Apart from the circumstance that they both bear three 
spines on the posterior portion of the head and, possibly another in the 
centre of the glahella; there is indeed very little resemblance between 
this !ipecies and B . rhinoeeros, the shape and surface ornamentation of the 
glabella and the modifications of the glabellar furrows in these two forms 

*Sil. Syst. du Centre de la BoMme, vol. I, Suppl., 1872, p. 131, pl. ix, figs. 12-19. 
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being quite different. The surface markings of the head of the present 
species are more like those of the B. granulatus of Goldfuss, as described 
a.nd figured by European and English writers. 

( S.) LICHAS (TERA'l'ASPIS). N. Sp. 

Plate 46, fig. 8. 

Portions of the marginal spines of the pygidium of a trilobite apparently 
congeneric with the Terataspis grandis of Hall, were collected by Mr. 
Dowling, in 1889, on the west side of Dawson Bay, Lake Winnipegosis, 
.at the south end of Rowan Island. These specimens, which are figured, 
probably represent an undescribed species of Te1·ataspis, which cannot yet 
be properly characterized for want of sufficient material. The species 
indicated, however, was clearly of much smaller size than T. grandis, and 
the spinules on the spines of the pygidium of the former are feeble and 
ramose, not stout and simple like those on the tail spines of 'l'. _qrandis. 

(S.) CYPIIASPIS BELLULA. (N. Sp.) 

Plate 46, figs. 9 and 9a. 

Head strongly convex and distinctly three-lobed, much broader than 
long, rounded in front, nearly straight at the sides, but slightly con
stricted posteriorly : genal a,ngles produced backward into a pair of 
slender and nearly parallel or but slightly divergent spines, which are 
nearly as long as the unarmed portion of the cephalic shield, as measured 
along the median line. Border prominent but rather narrow, although 
thickened by doublure, the test being very thin : marginal sulcus rather 
broad but shallow. Facial suture intersecting the occipital sulcus just 
inside the genal angle, passing obliquely and rather abruptly inward and 
forward to the eye-lobe, thence rather more gradually outward and 
forward to the anterior margin. Glabella occupying about one-third of 
the length of the cephalic shield, as measured in the median line, convex, 
prominent, egg-shaped, longer than broad, broadest anteriorly and 
surrounded by a groove, the basal portion of which is formed by the 
occipital sulcus : latero-basal lobes small, moderately prominent, egg
shaped, a little longer than broad and broa"dest behind. Eye-lobes more 
prominent than the latero-basal lobes, their visual surface not preserved. 
Cheeks strongly convex round each eye-lobe and sloping abruptly down
ward to the lateral margin. Thornx and pygidium unknown. 

Surface ornamented with numerous and rather closely disposed but 
distinct, minute rounded tubercles, which are obsolete upon the anterior 
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marginal and occipital sulci, as well as upon the genal spines. The 
occipital ring also is smooth, with the exception of a single circular 
tubercle in the centre. Most of the projecting part of the outer border 
is broken off in the few specimens collected, and even when otherwise 
unjnjured its surface markings are Yery badly preserved, though they 
seem to have consisted of a single row of tubercles. 

Dimensions of the most perfect specimen collected : maximum brettdth 
of head, 8·25 mm. ; length of the same, as measured in the median line, 
6·25 mm.; length of ghtbella of the same, 4·25 mm. 

Lake Winnipegosis, on three small islands in the southern portion of 
Dawson Bay, J. B. Tyrrell, 1889 : four specimens from one of these 
islands and one from each of the others. The specimens consist of nearly 
perfect and fairly well preserved detached heads, with the free cheeks in 
place, but the summits of the eye-lobes of each specimen are broken off, 
as are also the slender genal spines, with one exception, and the surface 
ornamentation of the anterior border is very obscurely indicated. 

This littl e trilobite seems to have much the same kind of surface 
markings as the C. ornatn of Hall* (from the Hamilton formation of the 
State of New York) though the anterior border of the former may prove 
to be spinose, when better preserved specimens shall have been collected. 
The glabella and fixed cheeks of C. ornata, however, are represented as 
being very much less convex than those of the present c pecies. 

(S.) PROE'l'US MUNDULUS. (N. Sp.) 

Plate 46, figs. 10 and ll. 

General form narrowly subelliptical, the length, as measured along the 
median line, being about twice the maximum breadth: surface depressed 
convex, but distinctly trilobate, with a prominoot axis. 

Head nearly semicircular in outline, much broader than long, 
rounded in front and broadest at the base : characters of the genal 
angles, and those of the genal spines, if there were any, unknown. 
Frontal area rather broad and flattened, margined externally by a very 
narrow but rather prominent upturned rim. Facia,l suture normal, 
intersecting the anterior margin almost in a line with the most prominent 
lateral portion of each eye. Glabelln (fig. 11) moderately convex, 
distinctly defined and bounded on all sides by a narrow groo1·e, a 
little longer than broad and broadest posteriorly, ovately subtriangu
lar in outline, but with the anterior angle more broadly rounded 
than the postero-basal angles, and the sides very faintly constricted at 

*Palreont. St. N. York, vol. VII, 1888, p. 145, plates xxi, fig. 1, an<l xxiv, fig. 21. 
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t he second pair of glabellar furrows, and nearly opposite the 1mterior 
termination of each eye. <.HabPll <tr furrows in t hree pairs, each lateral 
and oblique : the fii·st pair straight a nd very short, the second curved 
and longer than the first, t he third longer t lrn,n t he second and 
curving obliquely into the occipital furrow on each Ride, thus separating 
<L pair of lateral lobes at t he base of t he glabella. Occipital lobes repre
sented by a pair of small, distant tubercles in the occipital furrow, one 
placed close t.o and immediately behin<l the postero-basal angle of each of 
the latero-basal lobes of the glabella : occipital furrow narrow : occipital 
ring rather bro<td and fiat. Cheeks moderately prominent ~tround the eye
lobe, sloping rather abruptly downward and outward: eyes prominent, 
:1pprc~sed close to the sides of the glabella, and placed much nearer to 
t he occipital furrow than to the anterior or l<tteral margins of the 
cephalic shield. 

Thoracic segment;;, apparently nine in number, t hose of the axiR 
prominent an.cl strongly convex, the pleura,' not quite so convex. 

Pygidium rather more narrowly rounded at its outer margin than the 
c:eph11lic shield, its border narrow and fhtt : axis composed of from about 
eleven to t hirtee11 segments : pleunB about nine. 

Glabella and fixed cheeks minutely t uberculatecl, the fia t fron tal a rea 
~mooth. Surface markings of thorax and pygidium unknown, as the test 
is not preserved upon either, in any of the specimens collected. Under a 
le1rn, however, well preserved casts of the pygidium show that i ts axis 
:md pleunu are also minutely tuberculated, and that there is a compara 
tively large pair of t ubercles on each annulation of the axis, one on each 
Ride of its outer boundary. 

Approximate length of the most perfect specimen collected, a;; measured 
in the median line, twenty-one millimetre::; ; greatest breadth of the 
thorax of the same, ten millimetres. 

" vVestern Shore of Dawson Ba.y,'' Lake vVinnipegosis, "from shibs 
apparently derived from the neighbouring cliffs," J. IV. ,'pencer, 1874 : 
one cast of the head, minus t he free cl1eeks, and casts of two pygidi 1t· 
Sevcnil additional specimens of this trilobite were collecte<l by 1\Ir. 
Dowling in 1888, and by Mr. Tyrrell in 1889, in the Stringocephitlus 
zone at three small isla11ds in the sout hern portion of Dawson Bay, and 
at an exposure on t he south-western shore of that hay, about two miles 
weRt of R:il t Point. These specimens consist of a few detached heads, 
with t he free cheeks in phice, some with most of the test preserved ; 
numerous sharply defin ed casts of the pygdiurn; one cast of t he dorsal 
surface of the united head (n1inus the free cheeks), thorax itnd pygidium ; 
an united head and thorax, and a east of the thornx and pygiclium. 

D ecember, 1892. 7 
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At the time that the introduction to this paper was written, the writer 
was under the impression that the three specimens of the trilobite now 
under consideration, collected by Dr. Spencer, represented "a variety of 
Proetus Haldemani,'' as stated on page 257 (lines 17 and 18 from the top). 
A subsequent study of the whole of the specimens collected, however, 
has led to the conclusion that they indicate a previously undescribed and 
probrtbly distinct species of Proet'lls, which is more nearly related to the 
P . R owi, Green (Sp. ), P. Prouti, Shumard, and P. cnrvimarginat11i;, Hall, 
as described and figured in the seventh volume of t he Palreontology of 
the State of New York, than to P. I.! alderncrni. The characters by 
which these three most nearly related specias of Proet1ls can most readily 
be distinguished from P. mundulus, are as follows. The anterior margin 
of the cephalic shield of P. Rowi is not narrowly upturned, its eyes m·e 
apparently larger proportionately than those of P. nmndulil~, and them 
a.re oniy from nine to ten annulations in the axis of t he pygidium of 
P. R owi, and from six to seven pleurre. P. Pro1lti has an upturned 
border to the anterior margin of the head, but it is said to have four 
pairs of lrtteral furrows on the glabella, eight to ten annulations on 
t he pygidium and six to eight pleurre. P. ciwvinwryinotus is described 
as having four pairs of lateral glabellar furrows, large occipital lobes, 
and a pygidium with thirteen to fourteen annulations on the axis and 
twelve pleut•re. 

Two fragmentary specimens of a small trilobite which may be referable 
to P. rnundulus, were collected by Mr. Tyrrell in 1889, at Devils Point, 
Lake vVinnipegosis, from beds whose stratigraphical position i" imme
diately bPlow the Stringocephalus zone. These specimens are mere casts 
of the under surface of the right free cheek of two individuals. 

A few specimens, which are also probably referable to P. 11mndul1l~, 
were collected by Mr. Tyrrell, in 1889, from beds whose stratigraphical 
position is above the Stringocephalus zone, on the south-western shoreR of 
Pelicm1 and Cameron bays, Lake Winnipegosis ; in Dawson Bay, at the 
first small point north of the mouth of Bell Hiver; and on the Heel Deer 
H.iver, at the Upper Salt Spring. Most of the specimens from these 
localities are separate pygidia, with the test preserved. Some of these 
pygiclia are much larger and more narrowly rounded posteriorly than 
those of the typical form of P. rnundulus from the Stringocephalus zone, 
and, in the largest of these large pygidia there appear to be about thirteen 
or fourteen annulations on the axis and perhaps as many as eleven 
pleura:>. The surface of these testiferous pygidia, also, when examined 
with a lens, is seen to be faintly and very minutely t uberculated. One 
of the specimens from Cameron Bay is a detached left free cheek with 
the test preserved, but its lower sul"face only is exposed, the upper being 
buried in the matrix. In this specimen only the rather broad basal 
portion of the genal spine is preserved. 
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FISHES. 

HOLOCEPHALI. 

CHIM 1EROIDEI. 

P'l'YC'l'ODUS CALCEOLUS, Nrwb<'rry and Worthen. 

H·i11ocl1i.' ra/reohi.,, Newberry and Worthen. 1866. Pal. Jllinois, \'Ol. II, p. 106, pl. x, 
figs. I 0, 10 a- c. 

t>tytlodM ralceo/1•<, Newberry. 187.'i. Rep. C:col. 1-lurv. Ohio, rnl. II, pt. 2, (Pal:i:ont.) 
p. 59, pl. !ix, fig. rn. 

L<Lke vVinnipegosis, on n, snmll island n.t the southern extremity of Lhe 
lake (one tooth), on the western shore of Dawson Bay, at Point vVilkins 
(three separn,te teeth), a nd <Lt the head of a small bay about three miles 
souL!i of tlmt point (one tooth); J. B. Ty1Tell, 1889. Two small teeth, 
which a.re possibly refernble to this species, were obtained by Mr. Tyrrell, 
in 1889, at :i.n exposure on the Reel Deer River, alwut a, mile above the 
Lower Salt Spring. 

Separate teeth of P. calcf'oln8 are not uncommon in the Hamilton 
l?orniation of Western Ontario, on the banks of the Rablf' Ri1'er, at 
Bartlett's 1\IillR, near Arkona, and elsewhere. 

B.HYNCJIODUS. (Sp. U ndt.) 

An imperfect tooth, apparently from the lower jaw, of a species of 
Rhynchorlns, was collected by Professor H. Youle Hind, i 11 1858, aL the 
no1·t,h end of Mani tolm TRland. The specimen is sti 11 pl'Cserved in the 
museum of the Survey. 

DIPNOL 

ARTHRODIRA. 

Dnncn'L'll rs CANADENSTS. (N. Sp.) 

Phtte 46, fig. 12. 

"Premaxilla ry" tooth or dental plate (the only part of the fish 
yet collected) of small size fo r the genus, its upper portion laterally 
expanded and subrhombic in outline, its lower portion <Lbruptly con
tracted on one side and produced into a large, narrow, conical and 
pointed process which projects downward and constitutes <L lateral cone 
of the crown. Upper and expanded portion of the tooth convex 
externally and concave internally: the angle formed by its upper and 
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outer sides much more acute than those formed by the upper and inner and 
outer and lower, that formed by tlw upper and inner side being not only 
obtuse but rounded oft: Lower n,nd conical portion of the tooth 
prominent, angulated and obtusely subcnrinate along the medi::m line 
aJ)()ve (the obtuse keel extending backward to, or rathe1· rising ab ruptly 
in and commencing at the centre of t he upper and expanded portion), 
and flattened below, the outline of its transverse section being distinctly 
triangular. 

Surface nearly smooth, t hough a slightly roughened subtriangular arC'a, 
devoid of enamel, and probably representing the "root " of the tooth, is 
bounded by the upper and outer .·ides of the expanded portion and by a 
line which might be drawn from the outer lateral margin a little above t he 
11ngle formed by the lower and outer sides, to the rou nclcd off angle at the 
junction of the upper and inner sides, and passing just above the abrupt 
commencement of the blunt keel which ultimately runs clown the median 
line of the cone of the crown. 

Snake Tsland, Lake Winnipegosis, D. B. Dowling, 1889: the specinwn 
figured. 

This detached tooth or dental plate is apparently homologous with one 
of the large dental plates, which Dr. Newberry provisionally termed the 
"premaxillaries," in the centre of the upper jaw of Dinichthys. It is 
doubtful, howe\•er, whether it represents the so-called "prernaxillary " of 
the right side, or that of the left. Tn the preceding description, it lms 
been regarded as the "premaxillary" of the right side, because, in the 
corresponding dental plate of D. 1'errelli and D. lfert::e1·i, as rnpresented 
diagrammatically by Dr. Newberry*, it is the outer Ride of the uppe1· 
portion that is laterally exp;mded. H the specimen from Snake I sland 
should prove to be the "premaxillary" of the left side, the terms inner 
and outer, in the preceding description of its characters, will of course 
have to be reversed. Tn either event, it is not at all likely to be con
founded with the "premaxillary" of any of the described specif'8 of 
Dinichthys. 

AsPrnrcn·t·nys (1) NO'l'ABTL1s. (N. 8p.) 

l'hite 41, figs. l aml I a. 

The foregoing 1mme is suggested provisionally for a specimen, which, as 
suggested to the writer by Professor Cope, is probably the media,n pla,te 
of the ventral shield of a large fish belonging to the family Coccosteidw. 
vVhen entire, this plate must have been eight inches or more in length 
and at least seven inches in its maximum breadth. The specimen, which 

*Rep. C:eol. Hnrv. Ohio, rnl. II, pl. 2, PahconL., (1875), pp. 7 and . 
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was collected by fr. Tyrrell, in 1889, at South Manitou I sland, Lake 
\ Vinnipegosis, is vel'y well preserved, a.lthough imperfect and somewh11t 
crushed or distorted. Tt is nearly tlu.t but slight~y convex above, tind 
shallowly concave below. As viewed from above, it consists of a central 
tubcrculated area; with a. beoa.d and slightly bevelled outer margin devoid 
of tubercles. The central tuberculated area, whose outer limits are by 
no me11ns sharply definecl, is longer t han broad, symmetrical, m1d Rome
what five . ided, t hough the side which presumably represents the a nterior 
encl of t he plate and which the1·efore it will be co1wenient to c11ll t he 
antero-rneclian side, is shorter and narrower than any of t he others, and 
conc;wply and rather deeply emarginate, apparently to allow of the ove1·
lnp of the narrowly rounded posterior end of an antero-median ptite. 
The two antero-lateral sides are at first ne~rly straight and piLrallel to the 
longitudinal axis of the plate, but they are \-ery sligh tly expanded about 
the micllength and concavely contracted posteriorly. The two postero
laternl sides are nearly straigh t a nd converge gradually and obliquely 
until they meet at ~in acute angle in the centre posteriorly. The outer 
tLncl non-tuberculate margin is nearly two inches in breadth at its broadest 
part. 

The surface ma,rkings of t he central area consist of numerous small, 
smooth and rounded tubercles, which are unequal in size and frregula1· in 
their distribution, though the largest average two millimetres in diameter 
at the base, and from t wo to five milli1netres in their distance apart at 
the summits. The greater part of the bevelled outer margin is smooth 
to the naked eye, but a round its outer limits t here >tre indications of short 
and irregular radiating grooves and ridges. 

The actual length of t he central tuberculated portion of the specimen, 
as measured in the median line, is 167 millimetres: the approximate 
lireadth of the same, at t he lateral angles, is about 11 3 mm. The maxi
mum thickness of the teRt is six mm. 

The genus Aspicliclithys, Newberry, was b>Lsed upon a single dorso-meclinn 
plate, of gigantic dimensions, which is stated* to be "similar in fo rm to 
that of PtM·ichthys, but many t imes larger " and to be "covered with 
l<trge hemispherical, smooth, enamelled tubercles. " "The most striking 
feature in this plate," Dr. New berry says,i- "is its external ornamentation. 
This consists of knobs or bosses of smooth, shining enamel, of the size 
and form of split peas. In its general aspect this tuberculation resembles 
that of Pterichthys or Cocco8/Pns, but <lifters strikingly in this, that the 
tubercles are perfectly smooth and polished, and show nothing of the 

* Rep. Geol. Snrv. Ohio, vol. I, pt. 2, Palreont., (lfl73), p. 322. 
t Ibid ., p. 3n. 

, 
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stellate ornamentation which is to be seen on the plates of nearly all the 
great mailed fishes of the old world." This character, Dr. N ewherry 
thinks, i.s of generic value. 

The ventral armature of Aspidichthys clavatns, .r ewberry, the typical 
and heretofore only known species of the genmi, is entirely unknown, and 
the imperfect median ventral plate collected hy Mr. Tyrrell is referred 
to Aspidichtlzyg provisiona,lly, only on account of the similarity of i.ts 
surface ornamentu,tion to that of the dorso-median plate of ii. clavatu.~. 

The impression that the specimen from South M anitou Tsl:md makes 
upon the mind of the writer is that of the median ventrnl plu,te of a 
lu.rge fish more nearly allied to Goccostens than to Pterichthys or Bothrio
lepis, but which differs from tha,t of CoccostPnS in the circumstance that 
it is partially overlapped, not only by the two postero-lateral and two 
m1tero-lateral phites, but also by the narrowly rounded end of an antero
meclian plate. The median ventral plate of A. notabilis was evidently of 
much snrnller size thm1 th<tt of A. cla·;xr.t1is could have been, besides being 
much more minutely tubercu lated, a,ncl it is quite likely that the discovery 
of more perfect specimenR of these two forms may show differencf'R 
between them that a,re of generic rather than of specific value. 

TELEOS'J'O~II. 

CROSflOPTERYGII. 

0NYCHODUS. (Sp. Unclt.) 

An imperfect scale of a fish, which is prob::1bly referable to thiR genuR, 
was collected by Mr. Tyrrell or the present writer, in 1888, on the north 
shore of Manitoba Tsland, in Lake Manitoba. The scale is not quite three
quarters of an inch in its maximum diameter, cycloidal and notfarfrom circu
lar in outline. Its under surface, the surface which happens to be exposed, 
·is marked by fine concentric wrinkles and by very minute radiating raised 
lines, which are too small to be seen without the aid of a lens. The sub
stance of the scale is so thin as to be transparent, and with a lens minute 
tubercles, apparently for the most part disposed i.n radiating lines, can 
be detected over most of its upper surface. 

All the remains of fishes that have so far been collected from the 
Devonian rocks of this region, a.re from the beds immediately above the 
8tringocephalus zone, at the supposed base of the Upper Devonian. 
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The strntigl'11phic11l !'elations of the sulJClivisiorn; of the Devonirtn 
system in this region are described in detail in J'llr. Tyrrell 's "ReporL on 
North-western ifanitoba, with portions of the adjacent districts of 
Assiniboia and Saslrntchewan," published a~ Pal't E of vol. V, New 
Series, of the Annual Reports of this , 'ul'vey. In a p1·eceding papcl', 
published in the Transactions of the Boyal Society of Cana.da for 1891,* 
J'llr. Tyrrell states tha,t " near the north-eastern angle of Lake Manitolm 
the typical Niagara dolomites are overlain by a few feet of thick-bedded 
stromatoporoid magnesian limestone holding Pyrnostyliis (/tielphensis," 
which probably represents the Guelph fol'rnation. "Over these Silmi<m 
limestones there is, in Lhe lacustral region, a. gap in the known section," 
and the lowest Devonian l'Ocks exposed are a few feet of soft red shalei;, 
which are apparently unfos iliferous. Above these hales, "a hundred 
feet or more of harsh porous dolomites, containing Pentamerus comis, 
&c.," are "overlain by a similar thickness of tough white dolomites con
Ln,ining Stringocephcilus Ihirtini. " Above these dolomites are fifty to 
seventy feet of calcareous shales ma1·ked by many brine springs along their 
line of outcrop ; '' to these imcceed a "highly fossiliferous limestone con
taining great beds of At1"!J]Ja reticularis, and this is " overlain by ligli L 
grey compact brittle limestones which rep1·esent the local top of the 
Devonian." "As far as could be seen," the whole of these rocks "are 
practically conformable and almost undistmbed throughout." 

It has already been stated (on page 258) Lhat a.U the fossils that are 
enumerated or described in the present paper, are proba.bly from the 
Middle and Upper Devonian. The Middle Devonian appears to be 
represented in this region by the Strmgocephalus zone and the hundred 
feet or more of fossiliferous dolomite immediately beneath it, and the 
Upper Devonian by all the beds above the Stringocephalus zone and 
beneath the Cretaceous. 

The discovel'y of dolomiLes in which Strinyocephalu;; Bnrtini is one of 
Lhe most clmracteristic fossil s, at many localities on the shores or islands 
of Lakes Manitoba and vVinnipegosis, is of considerable interest to Lhe 
geologist. In Manitoba Lhe Stringocephalus zone appears to occupy 
much the same stratigraphical position as the Stringocephalus limestone 
of Germany and England, and it is noticeable that among the fossils of 
t he Stringoce1 halus zone of Manitoba there are several which can be 
identified with well-known Eu 1·opean species. Among these are 
Sph<P1·os71onyia tessellata; Favo:;it f's Uotltlandicn; Pachyporn cervicornis; 
-----------· ---

*Vol. IX, Sect. 4, pp. !Jl, 02. 
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Prorl11cte1fo productoide11, var. me111branacea ; Stroplwdonta interstrialis ; 
At1·ypa reticnlm·is, and its Yar. aspe1·a; Rhynclwnella piignus; Paracyc/as 
antiqua; the JJ£iwchiso11in referred to on p. 315 as ,!!. A?·chiacana, but 
which, as stated in a postscript a little fal'ther 011, is probably a variety 
of the Jlf. turbinatn of Schlotheim ; Enomphahs annnfotus ; Lo~·one11ia 
priscwn; and ,lfacrochilina .mbcosl1rt11 ; besides the Stringocephalu.~ 

Biwtini itself. 

In the preceding pages a (S.) is prefixed only to those species which 
are characteristic of beds in which Stringocephalus has actually been 
found. It has been omitted in some few instances, such as in the case of 
Cyrtina Ilamiltonensis, fol' example, where the species seems to be rare in 
the Stringocephalus zone, but abunda.nt in the beds below or above that 
Zllne; and it is of course not prefixed to species from beds whoi;e litho
logical characters and strntigraphical position are believed to be identical 
with those of the Stringocephalus zone, although no specimens of 
::ltringocephalus have as yet been found in them. 

The " Cuboides zone " appears to be represented in this region by 
those beds on the Red Deer River and elsewhere, in which CynthozJhy1lmn 
vermicn{are, var. pra'cm·so1·; CycithOJJhyl!wn dianthus ; Chonetes Lor;ani, 
var. Anrora; ProcliictPl!a snbacnleata; 01·this strint1da; Stroplwclonta 
arcnata; <1.nd Cyrtinn .flmniltonensis arn the prevalent fossils, although 
Rhynclwne{fo cnboicles itself has not yet been found in them. 

POSTSCRIPT. 

MuRCH!SONlA TURBlNA'l'A, Schlotheim. Var. 

l'tfurl'hi.<onia angulala, var. A. d 'Archiac <tnd de Verneuil. 1842. Trans. Geol. Soc. 
Lone!., Ser. 2, vol. VI., p. 356, pl. xxxii, fig. 7. 

l'tfurchi,,onia A,.chiacana, \Vhiteaves. 1892. This vol., p. 315, pls. xii, fig 7, and xiv, 
fig. 3. Not l'tI. Archiamna, de Koninck. 

1l11trchi"onia t1irbinata, 8chlotheim, var. \Vhidborne. l 892. Mon. Dev. Fauna S. 
Englancl, vol. I, p. 307, pl. xxx, figs. 5-10. 

Since pages 315 find :nG of this paper were printed, Professor Koken 
has reminded the writer that the name Mnrchisonin Archiacana is pre
occupied by de Koninck, but in the concluding part of the first volume of 
his Monograph on the fossils of the Devonian Rocks of the South of Eng
land, just received, Mr. vVhidborne regards both forms of the 1.1. angti
lata of d'ArchiM and de Verneuil, as mere varieties of ].,£. turbinata, 
::lchlotheim. 



WHITEAVES.] DEVONIAN FOSSILS OF MANITOBA, ETC. 359 

ERRATA 
Page 257. Lines 15 and 16 from the top, for "the ' Euomphalus' is a small species 

of Straparollus here described and figured as S. filicincti£S ;" rearl " the 
Euomphali£S is E. annulatus, Phi1lips." 

Page 257. Lines 17 and 18 from the top, for "the Philtipsia a variety of Proetus 
Haldemani"; read "the Phitlipsia, an apparently new species of 
Proetiis, which is described in this paper under the name P. mundutus." 

Page 291. Line 5 from the top, for "1890" read " 1891." 

Page 295. Line 8 from the bottom, erase the words" (Separate copies)," and on the 
line above, for " 1890" read " 1891." 

Page 300. Lines 13 and 14 from the bottom, for "in the Upper Devonian," read 
" at the base of the Middle Devonian." 

Page 302. Line 20 from the top, for "1890" read "1891," and on the line below 
erase the words "(Separate copies)." 

Page 311. Line 3 from the top, for "1890" read "1891," and on the line below 
erase the words "(Separate copies)." 

Page 312. Line 9 from the bottom, erase the words "(Separate copies)," anrl in the 
line above, for "1890" read "1891." 

Page 315. Line 13 from the top, for "Murchisonia Archiacana (Nom. Nov.)" read 
"Murchisonia turbinata, Schlotheim. Var." 

December, 1892. 8 



PLATE XXXIII. 

Unless otherwise stated, the figures in this and the following plates are 
of natural size. 

SPH.IEROSPO~GIA TE SELLATA (page 259). 

Figure 1. Side view of a specimen in which none of the spicular head 
plates are preserved, but which is otherwise nearly 
perfect, shewing the general arrangement of the 
spicules, minus the head plates, and the meeting at 
the apex of the prolonged distal rays of the summit 
spicules. Twice the natural size. 

Figure la. Portion of the same, enlarged three times, to shew the mode 
of interlocking of the spicules. 

Figure 2. Some of the spicular head plates of another specimen, enlarged 
four times. 

Figure 3. Restoration of the species as it occurs in this region, the 
details supplied from a number of specimens, which, 
however, do not shew whether there was or was not 
an opening at the apex, or whether there were or 
were not any head plates to the apical spicules. 

Figure 4. 

Figure 5. 

Figure 5a. 

Figure 6. 

Figure 7. 

Figure 8. 

Figure 9. 

Figure 10. 

Side view of a nearly cylindrical specimen. 

Specimen with the basal plates preserved. Three times 
natural size. 

Diagram shewing the shape and arrangement of the basal 
plates. 

Outline of an arcuate and club-shaped specimen. 

Outline of part of a slender specimen which is curved in two 
directions. 

Outline of basal portion of a broadly conical specimen. 

Outline of an imperfect subconical specimen. 

Outline of a subpyriform specimen. 

The originals of all the figures on this plate, a re from the shores or 
islands of Dawson Bay, Lake \Vinnipegosis. 
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PLATE XXXIV. 

CYATHOPHYLLUM PETRAIOIDES (page 265). 

Figure 1. Side view of a specimen from the Red Deer River, at the 
Lower Salt Spring. 

Figure la. Longitudinal section of the same, to shew the internal 
structure. 

Figure 2. The other half of the same specimen, shewing the base of 
attachment. 

CoLmINARIA (CYATHOPHYLLOIDES) DISJU:\'CTA (page 269). 

Figure 3. Natural longitudinal section of a portion of a large colony 
of this species, from the western shore of Dawson 
Bay, at the mouth of the Steep Rock River. 

Figure 3ci. One of the corallites of the same, twice the natural size, 
to shew the structure of the interior more clearly. 

Figure 3b. Transverse section of another portion of the same colony, 
to shew the outlines of the corallites, their relative 
arrangement and the number and proportionate 
length of the septa. 

CY ATHOPHYLLUM PROFUNDUM, Var. (page 268). 

Figure 4. Longitudinal section of one of the corallites of a large 
colony from Snake Island, Lake Winnipegosis, to 
shew its internal structure and the shape of the 
calyx. 

Figure 4a. Transverse section of four adjacent corallites of the same, 
shewing the thin walls, and the number and length 
of the septa. 

CYATHOPHYLLU~l w ASKASEN'SE (page 264). 

Figure 5. Side view of a simple specimen from the Red Deer River. 

Figure 5a. Longitudinal section of the same, to show the internal 
structure. 

Figure 6. A proliferous specimen, from the same locality, shewing lateral 
gemma.t10n. 

Figure 7. A proliferous specimen, also from the Red Deer River, 

showing calycinal gemmation. 

CYATHOPIIYLLU)l ATHABASCENSE, Var. (page 269). 

Figure 8. Side view of the specimen from Cameron Bay, Lake Winni
pegosi . 

Figure Sa. Longitudinal section of the same. 
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PLATE XXXV. 

0YATHOPHYLLU)l VERMICULARE, var. PRJECUHSOR (pagt> 263). 

Figure 1. Side view of an unusually broad and short specimen, from a 
small island at the south end of Lake Winnipegosis. 

Figure la. Longitudinal section of the same. 

Figure lb. Transverse section of the same, at a short distance below the 
base of the calyx. 

A:uPLEXUS, or DrPnYPHYLLUM. Sp. (page 270). 

Figure 2. Natural longitudinal section of one of the corallites of a speci
men from the western shore of Daw~on Bay, at the 
first small point north of the Red Deer River. 

Figure 2a. Transverse section of a, similar specimen from the same 
locality. 

Ac'l'INOCYS'!IS v ARIABILIS (page 271 ). 

Figure 3. Longitudinal section of an imperfect specimen of this species, 
from the south end of Rowan Island, Dawson Bay, 
Lake Winnipegosis. 

Figure 3ci. Transverse section of the same, a little below the base of the 
calyx. 
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PLATE xxxvr. 
PtNACO'l'RYPA MARGINA'l'A (page 278). 

Figure 1. A perfect zoarium of this species, from a small island in Daw
son Bay, as viewed from above, and shewing five 
maculre. 

Figure la. Portion of the same, three times the natural size, shewing 
one of the maculm, &c. 

Figure lb. Another specimen from the same locality, four t imes the 
natural size, shewing the at first recumbent but 
ultimately erect zomcia, the broad and longitudinally 
striated basal lamina, &c. 

CYSTODICTYA HAmL'.L'ONENSIS (page 279). 

Figure 2. Outline of a portion of the zoarium of this species, from asmall 
island in Dawson Bay. 

Figure 2a. The same specimen, enlarged three times, and shewing the 
details of its Rtructure. 

Figure 2b. Portion of the same, enlarged eight times. 

FINESTELLA VERA (page 279). 

Figure 3. Side view of the outer or non-celluliferous surface of the 
zoarium of a specimen of this species, from a small 
island in Dawson Bay. 

Figure 3a. Portion of the same, enlarged five times, with the right side 
partly scraped down to show the zomcia. 

FENES'l'ELLA, like F. DISPANDA (page 279). 

Figure 4. Outline of a specimen of this species, from the south-eastern 
shore of Dawson Bay, at vVhiteaves Point. 

PoLYPORA (POROSA 1 var.) MANI'l'OBENSIS (page 280). 

Figure 5. Portion of a zoarium of this species, from Monroe Point, Lake 
Manitoba, four times the natural size, shewing the 
non-celluliferous side, but with the lower part scraped 
down to show the zomcia. 
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PLATE XXXVII. 

CnONE'rEs MANITOBENSIS (page 281 ). 

Figure J . Specimen from the north si<le of :Yianitoba Island shewing the exterior 
of the vent.ml valve and the spines on its cardinal border. 
Twice t he natural size. 

Figure Ja. Portion of the same enlarged four times, to shew the surface markings 
more clearly. 

Figure 2. Another specimen from Manitoba Island, shewing the whole of the 
dorsal valve, and the hinge area, but not the cardinal spines, 
of the ventral valve. Twice the natural size. 

0RTHIS (ScmZOPlIORIA) MANITOBENSIS (page 283). 

'Figure 3. Specimen from a small island in Dawson Bay, shewing the exterior of 
the "dorsal" or most convex and l1i·achial valve only.* 

l<'igure 3a. Portion of the same, twice the naturnl size. 

Figure 4. Specimen from the same locality, shewing the front margin and relative _ 
convexity of both valves. 

Figure 5. Cast of the interior of the "dorsal " or brnchial Yalve of a shell which 
is probably referable to this species, from Devils Point, Lake 
W innipegosis. 

Figure 5a. Umlional region of the same, enlarged three times, to shew the impres· 
sions nmcle by the very short median septum in the beak and 
by the 1.wo divergent \Jrachial processes. 

STROPUODONTA INTERSTRIALIS (page 286). 

Figure 6. Specimen from a small island on the east side of Dawson B>iy, shewing 
the exterior of the Yentral valve. 

SPnUFEHA (MARTINIA) RrnnARDSONII (page 287). 

Figure 7. Specimen from t he south-west shore of D>iwson Bay, which is probably 
referable to this species, shewing the interior of the shell, the 
spiral coils and hinge rlentition. 

ATHYPA RE'rICGLAHIS (page 289). 

Figure 8. Specimen from Pentamerus Point, Lake Manitoba, in which most of the 
broad marginal fringe or foliated expansion of the ventral 
valve is preserved. 

TEREBRATULA SuLLIVAN'l'I (page 291). 

Figure 9. Dorsal view of a specimen from \Vhiteaves Point, Dawson Bay, with 
a short mesial sinus in each valve imcl the anterior border 
emarginated. 

'Figure 9a. Ventral view of the same. 

Figure 10. Dorsal view of another specimen from a small island in Dawson Bay, 
north of Salt Point, in which there is no sinus in either valve, 
nor any emargination of the anterior border. 

*CEhlert, in Fischer's Manuel de Conchyliologie, p. 1287, calls the corresponding 
valve of Oi·this (Schizophorici) stricitula, the "ventral." 
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PLATE XXXVIII. 

P'l'ElUNA LOBATA (page 292). 

Figure l. Side view of the largest specimen collected, from a small island in 
Dawson B<iy, shewing the whole of the right valve and part 
of the left. 

Figure 2. Side view of an imperfect left rnlve, from Dawson Bay, at Whiteaves 
Point. 

Pigure 3. Side view of an immature specimen of the left valve, from the western 
shore of Dawson Bay, at the mouth of 'teep Rock River. 

Figure 4. Imperfect left valve of a very young shell, from \Vh1teaves Point, 
which may be referable to this species. 

lVIYTILARCA INFLA'l'A (page 293). 

F igure 5. Side view of the largest specimen collected, from the western shore of 
Dawson Bay, at the mouth of Steep Rock River , shewing the 

Figure 6. 

F igure 6a. 

Figure 7. 

F igure 7a. 
Figure 7b. 

Figure 8. 

right valve. 
Side view of a small specimen, from a small island north of \Vhitca ves 

Point, in Dawson Bay, showing t he left vake. 
Ventral aspect of the same. 

lVIYALINA TRIGONALIS (p age 294). 

Side view of t he only specimen collected, from Dawson Bay, at the first 
small poin t north of the mouth of t he Reel Deer RiYer. 

Ventral view of the same. 
Dorsal view of the same. 

1\foDIOMORPHA COMPRESSA (p age 296). 

Side view of a cast of the interior of both \"ah·es, from the south
easteru shore of Drtwson Bay, at \Vhitea,·es Point, shewing 
the genera l shape of the left valve, the anterior muscular im
pression, and >t very small por tion of the test posteriorly. 

F igure 9. Side view of a similar cast of another specimen, from the western shore 
of Dawson B<ty, at the mouth of Steep Rock River. 

lVIODIOMORPHA 'l'UMIDA (page 296). 

Figure 10. Side Yiew of the largest specimen collected, which is ;\ cast of t he 
interior of the slightly separated rnlves, shewing the general 
shape d the right vah·e, from the south-west side of Lake 
\Y innipegosis, at a small island off \\" estou Point. 

Figure lOa. Out line of the same, as seen from above. 

MoDIOMORPHA PARVU L A (page 297). 

Figure 11. Crtst of the interior of t he widely sprcitcl out vah·es of a specimen from 
the western shore of Dawson Bay, at the first small point 
north of the mouth of t he Red Deer River. 

SPA'l'HELLA SUBF.LLIP'l'ICA (p age 298). 

Figure 12. Side vie"· of a cast of the interior of both valves, from the western shore 
of Dawson Bay, 1tt the second small point north of the month 
of the R ed Deer l{iver, shewing the general form of the left 
Yah·e, ancl indications of its surface work ings. 
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PLATE XXXIX. 

GoNIOPIIORA PERANGULA'l'A (page 299). 

Figure l . Side view of the most perfect specimen collected, a nearly 
perfect cast of the interior of both valves, from a 
small islanJ off vVhiteaves Point, Dawson Bay, 
shewing the right valve. 

Figure la. Front view of a specimen from the western shore of Daw
son B~ty, near the mouth of Steep Rock River, in 
outlinP, to shew the amount of convexity of the two 
valves. 

1\fACRODON PYGM.iEUS (page 299). 
Figure 2. Cast of the interior of a left valve, from the western shore of 

Dawson Bay, at the mouth of Steep Rock River. 
Figure 3. Cast of the interior of the right valve of a specimen from 

DPvils Point, Lake vVinnipegosis. 

NucuLITES. Sp. (page 302). 
Figure ±. The "imperfect cast of the interior of a single valve " from the 

north side of Manitoba Island, referred to in the 
text, twice the natural size. 

PARACYCLAS. Sp. Undt. (page 306). 
Figure 5. Side view of the wax impression of a natural mould of the 

exterior of the closed valve · from the first small 
point north of the mouth of the Red Deer River, in 
Dawson Bay, referred to in the text, shewing the 
right valve. 

Figure 5a. Dorsal view of the same, in outline, to shew the pruportionate 
convexity of the two valves. 

PAHACYCLAS AN'l.'IQUA (page 304). 
Figure 6. Side view of a wax impresBion of a natural mould of the ex

terior of the shell from the Routh-west shore of 
Dawson Bay, near the mouth of Steep Rock River, 
shewing the right valve. 

PARACYCLAS ELLIP'l'ICA, var. OCCIDENTALIS (page 305). 
Figure 7. Specimen, which is believed to be quite free from distortion or 

comprrssion, from the southern shore of Dawson 
Bay,at a small point about a mile east of Bell River. 

Figure 8. Original drawing of the type of Lucina occidentalis, Billings, 
from Snake Island, Lake \Vinnipegosis. 

Figure 9. Side Yiew of a specimen from the Rrd Deer River, which has 
been obliquely distorted. 

Figure 10. Side view of another specimen from the Red Deer River, in 
which the abnormal compression, in the direction of 
the height, has reached its maximum. 
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PLATE XL 

CARDJOPSIS TENUICOSTA'rA (page 307). 

Figure 1. Side view of a large but imperfect left valve of this species, 
from Dawson Bay, two miles west of Salt Point. 

Figure 2. Similar view of a smaller left valve from Dawson Bay, at the 
mouth of the Red Deer River. 

CYPRICARDJNIA PLANULA'l'A? Var. (page 309). 

Figure 3. Gutta percha impression from a natural mould of the exterior 
of a left valve collected at Devils Point, Lake 
Winnipegosis. 

CYPRICARDELLA BELLIS'l'RIATA (page 308 ). 

Figure 4. A comparatively large but imperfect cast of the interior of 
the closed valves of a specimen from Point Wilkins, 
Dawson Bay : lateral view, shewing the right valve. 

Figure 5. Side view of a smaller and more perfect but in other respects 
similar specimen from the same locality, shewing the 
contour of the left valve. 

ANODON'rOPSIS AFFINIS (page 303). 

Figure 6. Side view of a cast of the interior of a left valve, from Devils 
Point, Lake "Winnipegosis. 

GLOSSITES lVIANI'l'OBENSIS (page 310). 

Figure 7. Side view of the only specimen collected, from Pentamerus 
Point, Lake l\lanitoba, shewing the left valve. 

CYPRICARDELLA PRODUC'l'A (page 309). 

Figure 8. The wax impression of a natural mould of the exterior of a 
left valve from Dawson Bay, at the mouth of Steep 
Rock River, referred to in the text. Side view . 
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PLATE XLI. 

NucuLA (1) MANI'l'OBENsrs (page 301 ). 

Figure 1. Side view of the larger of the two right valves collected, from 
a small island off Whiteaves Point, in Dawson Bay 
twice the natural size. 

PLEUROTO)lARIA INFRANODOSA (page 313). 

Figure 2. Dorsal view of a small specimen with a considerable portion of 
the test preserved, from Pentamerus Point, Lake 
Manitoba. 

Figure 2a. Basal view of the same. 

Figure 3. Dorsal Yiew of a cast of the interior of the shell of a large 
specimen of this species, from Dawson Bay, Lake 
Winnipegosis, about two miles west of Salt Point. 

PLEUROTOMARIA SPE~WERI (page 341). 

Figure 4. The type specimen, from the western shore of Dawson Bay, 
as seen from above. 

Figure 4a. Dorsal view of the same. 
Figure 4b. Basal view of the same. 

RAPlIIS'l'OMA TYRRELLn (page 314). 

Figure 5. Small specimen, with the whole of the test preserved, from 
Dawson Bay, about two miles west of Salt Point, as 
seen from above. 

Figure 5a. Dorsal view of the same. 

Figure G. A cast of the interior of the shell of a large specimen from 
Dawson Bay, at a small point half a mile north of 
the mouth of Steep Rock River, as seen above. 

Figure 6. Basal Yiew of the same. 

Figure 6b. Dorsal view of the same, in outline only. 

MuRcmsONIA TURBINATA, Var.* (page 358). 

Figure 7. View of a gutta percha impression of a natural mould of the 
exterior of a shell of this species, in dolomite, from 
Dawson Bay, north of Steep Rock l~iver. 

1\luRCIIISONIA DowLINGn (page 016). 

Figure 8. View of a gutta percha impression of a sharply defined 
rnitural mould of the exterior of a shell of this 
species from Dawson Bay, four miles west of Salt 
Point. 

*Referred to in the text (page 315) as " Jlfu?"Chisonict Arrhincana, Nov. Nom." but 
this name is preoccupied. 
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Figure 1. 

Figure 2. 

Figure 2a. 
Figure 3. 

PLATE XLII. 

PLEUHO'l'OMAlUA. Sp. Undt. (page 313). 
Dorsal view of the specimen from Pentamerus Point, Lake Manitobit, 

refenecl to in the text. 

BELLBROPHON Pi;;LOPS, var. (page 317). 
Side view of itn immature specimen, from the Re<l Deer River, it mile 

<1ncl !L half above the Lower Salt Spring. 
Dorsal dew of the same. 
Outline of transverse section of a specimen from the first small point east 

of the mouth of Bell River, in Dawson Bay, to shew the num
ber of volutions. 

PonCELLIA l\J ANITOBENSIS (page 318). 
Figure . 4. Side view of the 1Post perfect specimen collected, from Pentamerus 

Point, Lake Manitoba. 
·l!'igure 4a. Dorsal view of the same. 

Figure 5. 

Figure 6. 

Figure 7. 

Figure 8. 

Figure 9. 

Figure 10. 

Figure lOa. 

Figure ll. 

Figure lla. 

Figure 12. 

Figure 12a. 
Figure 13. 

EuNEMA SPECIOsmr (page 320). 
Dorsal view of a irntta percha impression of a natural mould of the 

exterior of a shell of this species from oue of the small islands 
in Dawson Bay. Natural size. By !• typographical error, 
which escaped detection when the table of Erl'ata on page 359 
was prepared, it is stated in the text that ''the h•rgest example" 
of this shell, "when perfect, must ha Ye been fully ten inches in 
length." For " ten " read " two. " 

EuNm!A BREVISPmA (page 320). 
Do!'sal view of "gutta percha impression of a rnttural mould, in dolomite, 

of the exterior of a shell of this speeies from \V eston Point, 
Lake " ' innipegosis. 

Ventral aspect of a gutta percha impression of a similar mould of a 
specimen from Net Point., Lake \\' i1rnipegosis, shewing the 
shape of the aperture, &c. 

EUNE~IA SUBSPINOSmI (page 321). 
Dorsal view of a gutta percha. impression of a natural mould of the 

exterior of a shell of lhis species from Dawson Bay, at the first 
small poiut north of the mouth of the Reel Deer River. Twice 
the natural size. 

EuNJmA CLATIIHATULUM (page 322). 
Dorsal view of >t gntta pel'cha impression of a sharply defined mould of 

the exterior of an immatu!'e shell of this species from the 
western shore of D<Lwson Bay, at the mouth of the Reel Deer 
River, six times the natural size. 

ASTRALl'l'ES FIMBHIA'l'US (page 324). 
Dorsal view of a gutta percha impression of a natural mould of the 

upper surface of a shell of this species fro111 the southern sho.re 
of Dawson Bay, four miles west of F\alt Point. 

Basal view of the only testiferous specimen collected, from the western 
shore of Dawson Bay, at the mouth of the Reel Deer River. 

Dorsal "view, in outline, of a cast of the interior of t he shell from the 
western shore of Dawson Bay, at the mouth of Steep Rock 
River. 

Basal view of the same, to shew the spiral groove which represents a 
corre>ponding fold upon t he internal axis of the shell. 

S·rRAPAROLLINA OB'l'USA (page 328). 
Dorsal view of a nearly perfect cast of the shell of a specimen of this 

spncies, from Pentamerue Point, Lake .Manitoba. 
Basal view of the same. 
Dorsal view of a gutta percha impression of a natural mould of the 

exterior of a shell of this species from the south end of Rowan 
Island, in Dawson Bay, to shew the surfa~e ornamentation. 
Twice the natural size. 
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PLATE XLIII. 

EuoMPITALUS (STHAPAROLLUS) AN~ULA'l'US (page 32±). 
Figure l. View of the upper surface of a specimen from Pentamerus Point, Lake 

Manitoba. 
Figure 
Figure 

l a. A portion of the s;tme enlarge<!. 
2. Outline of transverse section of a specimen from a small island north 

north-west of l3earcly Island, in Dawson Bay. 

EuoMPllALUS (PnANEROTINus). Sp. Undt. (page 325). 

Figure :3. V iew of the expo ed portion of the specimen from a small island off 
\Yeston Point, Lake \Yinnipegosis, referred to in the text. 

Figure :3a. Outline of transverse section of the same. 

EumIPJIALUS (crncULAlUS? var.) SUBTRIGONALIS (page 326). 

Figure 4. Fro11t view of a cast of the interior of a shell of this species from Snake 
Ishirnl, Lake \Yinnipegosis. 

o~IPHALOCTRHUS MA~l'l'OBENSlS (page 327). 

Figur6 3. Diagmrnnmtic representation of the upper side of the shell of this species, 
drawn from wax impressions of a number of natural moulds, 
in dolomite. 

Figure 6. View of the lower surface of a specimen from \Yhitea,-es Point, Dawson 
B><y, drawn from a wax impression of a mould of the exterior 
of the shell, in dolomite. 

Figure 6ci. View of the peripheral portion of the san1c. 
Figure 7. 

Figure 8. 

Figure Sa. 

Figure 9. 
Figure JO. 
Figure 11. 

Front view of a "loo e" specimen from a small point three miles north 
of the mouth of Bell River, Dawson Bay, in outline only, drawn 
from a wax impression of a natural mould of the exterior of 
the shell. 

PAL1EAC~ll'EA (?) CINGULA'l'A (page 311). 

Dors<d aspect of the most perfect specimen collected, from the western 
shore of Dawson Bay, at the mouth of the Reel Deer River. 

Laternl ,·iew of the S<Une. 

PLA'l'YCEHAS (0R'l'llONYClllA) PAHVULUM (page 331). 

Side view of a specimen from one of the small islands in Dawson Bay. 
Side view of a specimen from <Lnother snmll island in Dawson Bay. 
Similar view of ttnother specimen from the same locality as the last. 

PLATYOS'L'OAIA 'l'UMIDUM (page 331). 

Figure 12. Dorsal view of the most perfect specimen collected, from Pentamerus 
Point, Lake Manitoba. 

PLEUHOT0~1AHIA SPENCERI (page 341). 

Figure 13. Dorsal aspect of a small shell, supposed to be the young of this species, 
from Pentamerus Point, Lake i\lanitob~,, Twice the natural size. 

N ATlCOPSIS INOHNA'l'A (page 333). 

"Figure J4. Dorsal Yiew of the type of this species, from a small island in Dawson 
1~ay, north north-west of Beardy Islanrl. 
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Figure ~l. 

Figure l a . 

Figure 2. 

PLATE XLIV 

P::;EUDOPIIORUS •mc'l'IFORMIS (page 330). 

Dorsal view of the type specimen, from Dawson Bay, two 
miles west of Salt Point. 

Basal view of the same. 

LoxoNEMA PRISCUM (page 335). 

Dorsal view of one of the most perfect specimens collected, 
from Pentamerus Point, Lake Manitoba. 

LOXOXEMA CINC: ULA'l'Ui\l (page 336). 

Figure 3. Diagrammatic representation of a shell of this species, based 
upon wax impressions of natural moulds of the 
exterior of two specimens, one shewing the whole of 
the spire, and the other the three latest volutions. 

1\IACHOCHILINA SuBCOSTATA (page :338). 

Figure 4. D9rrnl Yiew of a specimen from Dawson Bay, at the mouth of 
the Red Deer River, in which the costuhe of the 
surface are unusually minute and nearly equal in 
size. 

Figure 5. Dor al Yiew of a fragm<'nt from a flmall island in Dawson 
Bay, north of Salt Point, showing the typi0al 
sculpture of this species. 

MACROCTIILlNA PULCUELLA (page :HO). 

Figure 6. Dorsal ,-iew of the most perfect specimen of this species yet 
collected, from the south-west shore of Dawson Bay, 
about two miles west of Salt Point. Twice the 
natural size. 

Figu re Ga. View of the Yentral side of the same, io show the sha.pe of the 
aperture. Twice the natural size. 
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PLATE XLV. 

DENT.\LIUll. 1'.lp. (page 311). 

Figure 1. Side view of a specimen from Pentamerus Point, Lake 
~fanitoba. 

Figure 2. Similar view of a portion of a large specimen from Dawson 
Bay, J,ake \Yinnipegosis. 

~luRClll80NIA TURlllNA"n, Var. (page 358). 

Figure 3. Ventral view of the specimen referred to on page 315, under 
the name ~II. Archiaccinci, "in which the body whorl 
and two of the preceding volutions are preserved." 
Drawn from a wax impression of a natural mould of 
the exterior of the shell collected at an island in the 
southern portion of Dawson Bay. 

BELLEROPIION PELOPI> (page 317). 

Figure k Dorsal view of a cast of the interior of the shell of a nearly 
adult example of this species, from Dawson Bay, at 
\Yhitea,·es Point. 

Eu~\E.\JA SUBSPINOSU\1 (page 321). 

Figure 5. View of a gutta percha impression of a natural mould of the 
exterior of a shell of a specimen of this species from 
Daw on Bay, at a small exposure near Salt Point. 

ASTRALITES FDIBlllATUS (pp. 323 and 324). 

Figure 6. The wax impression of the natural mould referred to 0n page 
323, showing the "regularly lobate or sinuate laternl 
expansion " at the periphery, as seen from above . 

.N°ATICOPSIS }lANITOBENSIS (page 332). 

Figure 7. Dorsal aspect of the most perfect specimen collected, from 
Pentamerus Point, Lake Manitoba. Twice themiturnl 
size. 

LoxoNE"A AL'rIYOLYJS (page 335). 

Figure 8. Dorsal Yiew of a specimen from an exposure on Dawson Bay, 
half a mile north of the mouth of Bell RiYer, which 
" has a considerable portion of the test preserved, on 
three contiguous volutions. " 

Figure 9. Ventral Yiew of a cast of the interior of a shell of this 
specie$, from the south-west side of Cameron Bay, 
Lake Winnipegosis. 

LoxoNE~IA GRACILLL\Jm1 (page 337) . 

Figure 10. The gutta percha impression of a mould of the exterior of a 
shell of this species from Devils Point, Lake \Yin
nipegosis, referred to on page 338. Four times the 
natural size. 
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PLATE XLVI. 

PLEUROTOMARIA SPENCEHI (page 341). 

Figure l. Upper surface of an immature specimen from an exposure at the mouth 
of the Red Deer River, in Dawson Bay, shewing the incre
mental strire (somewhat diagrammatically) curving obliquely 
backward to the slit band. Drawn from a gutta percha impres
sion of a mould of the exterior of the shell. 

HYOLITHES ALATUS (page 342). 

Figure 2. Side view of a cast of the interior of the shell, from South Manitou 
Ishintl, Lake ""innipegosis. 

Figure 3. Anterior moiety of another specimen from the same locality, "in which 
the central portion and one of the broad lateral wings of the 
dorsal surface are well exhibited, with the lines of growth and 
shape of the lip on that side." 

Figure 4. Outline of transverse sectiou of the shell of another specimen, from the 
western shorP. of Da.wson Bay, north of Steep Rock River. 

BRON'l'EUS M ANITOBENSIS (page 34 7). 

Figure 5. The specimen from a small island uorth of 'Vhiteaves Point, Dawson 
l3<iy, referred to in the text as '' Specimen No. J. " 

Figure 6. The specimen from Pentamerus Point, Lake Manitoba, referred to in 
the text as " Specimen No. :3. " 

Figure 7. The specimen from Rowan Island, in Dawson Bay, referred to in the 
text as "Specimen No. 5." 

LICIIAS (TERA'l'ASPis). N. Sp. (page 349). 

Figure 8. Portion of the marginal spines of the pygidium from Rowan Island, 
Dawson Bay, referred to in the text. Drawn from a gutta 
percha impression of a natural mould, in dolomite, of the exte
rior of these spines. 

CYPIIASPIS BELLULA (page 349). 

Figure 9. A cephalic shield of this species, from one of the small islands in Dawson 
Bay, as seen from above. ' 

Figure 9a. Side Yiew of the same, in outline, to shew the proportionate convexity. 

PROE'l'US MUNDULUS (page 350). 

l?igure lO. Restoration of this species, in outline, as far as warranted by actual 
specimens. The chanicters of the genal angles of the cephalic 
shield, and those of the genal spi11es, if there were any, are 
unkno\vn. 

Figure l l. Glabelb of a specimen, from a small island north of \Vhitea1'es Point, 
Dawson Bay, twice the natuml size, to shew the surface mark
ings and glabellar furrow~, as well as the occipital ful'row and 
ring. 

DrnrCII'l'IIYS CANADENSIS (page 353). 

Figure 12. View of the exterior of the only specimen collected, from Snake Island, 
Lake \Y innipegosis, of the "premaxillary" tooth or denta l 
plate of this species. 
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