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This report ia the W G O ~ ~  of a mriea of planned reference texte on the pahnt-  
ology of the Pdammio Btrata of the O t t a w d t .  Lawrence Lowland. The mriea 
commences with etudiea of the fauna of the Ottawa, formation, the initial coptribu- 
tion, Geological Survey Bdet in  No. 4, d e w  with the Echiidermata. The 
Ottawa formation iklf is of hte Middle OrdoPician W, and its lithology and 
&mtigrsphic pmition with relation ta other Pdzeozoic formations m fully discussed 
in a recent report by the game author, Memoir 241,.on the "GeoJogy of the 0 t h ~ ~  
St. h m n c e  Lawland". 

Brachiopo& comtitute the most important group of fossils in the Wawa f orma- 
tion, both in rapect  t o  nmbels of pnem and species and numbera of gpecimens. 
The following exhadive  study of the numarous forms will, it is hopzd, supply a 
useful guide to the correlation af Ordovician formations in the various p& of 
Canada where mnrine altrata of this period are represented, 

OTTAWA, April 2, 1946 





BRACHEOPODA OF THE OTTAWA FORMATION OF THE 
OTTAWA-ST. LAWRENCE LOWLAND 

rnODTTGTION 
GENEELIIL BTATEMENT 

The O t t a M t .  h m e n c e  Lowland is the early F 'bxdc  b e  drained by 
Ottawa rand St. Lawrence Rivers. It is bounded on the north and south by the 
C s n a d i  Shield and Adironclack Mounhine respecti~ely, on the amthweat by 
the Frontenw axis, which consecta the ShieId with the western Adirondacka, and 04 
the emt by the Beauharmis antidme, a h e r  axis partly concealed by the earlie& 
Pafreozoic sedimenta and extending from St. Jerome, Quebec, to the emtern Adiron- 
daaks. 

mthin this bssin khe PrecambriRn £l mr is overlain by about 2,300 feet of Lower, 
mddle, and Upper Ordoyician sedimenta. The Ottawa formation occurs at the top 
of the Middle Ordovicim and i ~ l  of Black River-Trentan age. It overlies depmits of 
C2ui.q age and underliea the shale! of Collingwood-Glaucester age. The fomtion 
has a thicknem of R90 feet. It i s  composed mainly of thick beds of limestone-though 
some shale and sandstone b interbedded gt the base. The lower beds, consisting of 
about 75 feet of limestone and dolomitic limestone interbedded at  the baw with 
some sandshe and shale, were originally considered to be of CIiasy age, and were 
mapped as such. The rermining G 2 5  feet of limestone were designated the Black 
River-Trenton group by early geologists. Both aw included in the Ottawa form* 
tion becauae there was no interruption in the deposition of the d e n t s  and no 
si@cant change in lithology, and becauae f orJsil8 fmnd in tha lower beds show that 
they, too, are of Blmk River we. The more rccent New York term 'Mohawkian' 
cannot be appIid here became it does not include the lower beds. 

The 690 feet of Black Htivw-Trenton sedimenta havc been split into seven 
 division^^ variously called 'members' or 'farmations'. T h e  severd divisions am 
here considered to be beds of faund aasooiations. They are not s b p l y  differen- 
tiated either in lithology, or, excepb in a wry few cases, in the occurrence of fossils. 
A change in fauna would mur inevitably during the length of time required to 
deposit 690 feet of sediments, and such a chmw does occur, but it is gradud. Cer- 
tain groupings of fossils can be recopbed, but passing upward fmt one and then 
mother apecica or genus of each group gives place to other species or genera so that 
the grouping changes padually with sn overlapping of species and without B defin- 
ite Iine of demarcation. These groupings or associatiom of fossils are not faun4 
zones, bwause most of the species range irregularly through two or more groupings. 
For t h m  rewjons, then, the grouping of fossils within cerl;sin beds are faund assock 
tions rather than faunal zones, or, rather than 'members' or 'fomtims' as pre- 
viously de6ned. The original mmm of the so-called 'members' or 'fomtions', 
however, are retained here, in conjunction with the  more e M i c  term 'beds,' to  
desigmta the general level RG which eaoh fossiI speoiea oocum and to show its m g e .  

The Ottawa formation b e s  the most prolsc fauna of the Ordovician for- 
tions of the region. All the formation within the bmin lies north of the Intemationsl 
Boundary, and its best exposures &re found in the vicinity of the city of Ottawa md 
below the city in the valley of Ottawa River, from which m w  its name i~ taken, 

'She Braohiopoda constitute the most important group of fossils found in t h e  
Ottawa formation, and are the most prolific in genera m d  species and in number of 
specimens. They m classified here according to the pedicle opening and the MO- 
ture of the mimd aa reflected upon the interior of the valves, rather than upon the 
punctae system of the shell as adoptad by G. A. Coopers, 



One hundred and eighty-four ~pecies of branhiopads. have been found in the 
Ottawa limestone. 

7 firat appear in the Pamelia or Pam&hwilb lxda 
19 in the L o d e  or h w v i b h y  beds 
62 In the h y  or bray-Rockland beds 
15 in the Rocklad W Rockland-Hull be& 
I4 in the Hull or Hull8heman Fall W 
2.5 in the Bhennan F d  or Bhesman Fall-CO- W 
42 in the Cobouq be& - 

I84 Mal 

Table I shows the  ranp of each of the bmchiopods within these beds. Of tbe 
184 speciee only 32 (those in bmcketa) are confined to  the beds in wKoh they occur, 
and 18 of these 32 occur within the doubtful beds that some authors call b r a y  and 
others RockPand. There are, then, only 15 definibly limited species, exeept the 42 
species that do not a p p  until the deposition of the Cobourg beda, and it must be 
remembered that the CO ourg beds cornprim the upper hdf or m m  of the foma- 
tion, 

8: 
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I. westport, Ontarjo 
2. Lot 10 con, VIII, Worth Clrosby tp., Ontario 
3. Lake hear, Ontasjo 
4. W& side of Lalce CharI Ontario 
6. North side oE h k e  Clear 3 m i I a  east of W& end, Ontario 
6. One mile weat of hmonde, Opeongo rod,  Ontarjo 
7. Paquette Rapids, Ontario 
8. !h RhBne snye at fmt of Psquetb Rapids, Quebec 
9. Pointe.SBcbe, Quebec 

10- Egmvlllc, Ontario 
11. Bonnechkre River M o w  Eganville, Ontario 
12. North shore, opposite limekib, h m c h b r e  River Wow fault, now EganviUeIe, Ontario 
13. Jc~sop Rapids, Bonnechh fiver, Ontario 
14. Four miles west of the 4th CM&, Bonnechh River, pntario 
15. 4th Chfite, RonnechEre Xtiver, Renfrew comty, h t a n o  
16. Cobden road, northeast of Dougly 1, Ontario 
17. Om nrib south of Dough, Ontarno 
18. Lot f ,  con. 7, MeNab tp., Ontario 
19. Hill above Band Point, Ontario 
20. Pakenham, Ontario 
21. Quarry east of Pakenham, Ontario 
22. Bimt corner oast of Panmm, Ontario 
23. One-half block north of Panmure, Ontario 
24. Lot 1, con. IV, Etamy tp., Ontario 
25. ht 28, con. XXI, Fibray tp., Ontario 
26. Ld 25, con. I, Torhlton tp, Ontario 

' 27. Jht 27, con I, TorboIton tp., Ontario 
. 2& ILata 22 and 23, con. 111, Torbolton tp., Ontario 

29 h flat, lateau-like m, Torbolton tp., Onlsrio 
30: ~ac%n fancling, Ontrario 
31. Lot 20, con. V, Hull tp., Quebec 
32. North from Ayher, Quebec 
33. Two miles north oE Aylrner, Q u e k  
34, Broad atreet, Ayhex, Quebec 
35. Creek crossi road wwt of Fairy Lake, west. of HuII, Quebec 
36. East side of?*@ W e ,  Quetwc 
37. Back of schoolho~~ae north of Fairy Lake, Quelsec 
38. V d  Tetreau, Quebec 
39. East of Val Tetreau, Quebec 
40. Between IIuU and Val Tetreau, Quebec 
41. LB petite Chaudibre, Val Tetmau, Q u e h  
#L C.P.R. cut south of Ayher road m i n g ,  Hd, Quebec 
43. Phibmon bland, Hull, Quebec 
44. Cache Bay, Hull, Quekc 
45. Bcaver meadow, Hull, Q u e h  
46. Table rock, Chaudibre Fa&, Hull, Quek 
47. Booth Milb Ottawa, Ontaoo 
48. Small island at foot d 'slide', Hull, Quebec 
49. East of c m k  though Eddy's property Hull, Quebec 
50. Cliff behind Eddy% match factory, ~ u h ,  Quebec 
51. Armourim, Hull, Quebec 
52. Between C.P.R. track and J?mnt strcei, HuU, Quebec 
53. n7right uarry, Hull, Q u e h  
5% Top of %right qus Hull, Quebec 
65. Opposite ~a&an?&kiog factory, Hull, Quebec 
66. Behind axe fecto Hull, Quebec 
57. Rrewary Creek, &l, Quebec 
58. Bri~ham Quarry, Hull, Quebec 
59. Brigham (hamy? Lake, Hull, Quebec d 60. Cement uarry ull, Quebec 
61. Wcst of L k e  E'lora, HuU, Q u e k  
82. RR.  h k ,  one mile east OF Stittwille, Ontario 
63. Qumy east of tUrn ta StittmiUe, Ontario 
64. Lot 13, con. XII, Goulbourn tp., Ontaxi0 
65. Lot 18, con. XI, Goulhura tp., Ontario 
66. Lot 8, con. XX, GouIhourn tp., Ontario 



F'dhwMd, Onkio  

71. Zot 36, RF., N e p n  t p . ,  Ontario 
72. LOS C LF. ,  Nepeao tp., h t a r i o  , 
73. Duntiie qumy, Carlingten, Ontario 
74. Cit View, tlouthwat of Ottawa, Ontario 
75. ~i l%ide  op osite church, City Kew, Ontario 
76. Bgse line, &ty View, Ontario 
77. Mcrivale road, south of Csrlingtoa, Ontario 
78. Fostm's quarry M e r i d e  road, Onm-io 
19. H o p k k ,  mu& of Ottawa, Ontario 
80. H o ~ b a c k ,  ri@;ht bank below bridge, Ontario 
81. Quarry east of Hoghack, Ontario 
82. Homback, quarry east Bide of ririver abwe bridge, U n k u  
83- South of WalkIey road, wn. 111, Gloue~ter tp., Ontario 
a. 4.cLury Farm 7, O t t ~ w a ,  Ontmio 
85. Conler Fifth ave. and Pwcy mt, Ottawa, Ontario 
86. W& and of Fifth ave. Ottawb Ontarin 
ST. Corner Fifth ave, and b r o w n  ave., Ottawa, Ontario 
88. Fourth ave., Ottawa, Ont. 
89. M c s i d e  Psrk,  Ottawa, Ontario 
90. Booth (Division) street, Ottawa, Ontario 
91. South end of LeRrctao street, Ottawa, Ontario 
92. Wsst  side of Dow hike,  Ottawa, Ontarjo 
93. Kortheast of Dow Lske, Ottawh Ontario 
94, Ruekin am., west of Ilollancl ELV~. ,  Ottawa, Qntmio 
95. Corner ot Roch& and Lydis streets, Ottawa, Onhris 
96. Bureau of Mnes acevation, h t h  etreeh Ottawa, Ontario 
97. Between Lyon and Bay streets, Ottawa, Ontarjo 
88. Between Ruchester s l r e ~ t  aod Mount Shnrwood, Qttawh h k i o  
99. hlount Ghcrwocd, Ottews, Ontarjo 

1001. Old Ernekiln, Ottawa, Ontario 
101. C.N.R traclrs, just weat of B r o w n  w e . ,  Ottawa, Ontario 
102. Cliff at west end of Sparks atmet, Q t ~ ? ~ w a ,  Ontario 
103. Corner Bmtb and E h  &reeta, mta- Ontario 
10.1- Corner Lorne ave, ancl M& 10 street, Otterwn, Ontatio 
1 D5. Corner Somemet s h e  t anzspd ina  w e . ,  Ottawa, On& 
106. West side of Parkdale ave., north 0 5  C.P.R tracb, 0th- Ontnrlo 
107. Bridm to b m k u x  Islend, Ottawa, Ontario 
10% North and eaat aide of Lemieux Island, Ottawa, Ontario 
100. Kt.ehani~l lc ,  Ottawa, Ontario 
110. F'jctoria EsW, Ottawa, Ontario 
111. Canal basin, Ottawa, Ontario 
112. La S~l l e  College m v ~ t i o n ,  Ottawa, Ontario 
113, R w l l  ave. ?, &taws, Ontsria 
114. Parliament f i l l ,  Ottawa, Ontariq 
115. M y  Grey Drivo, Ottawa, Ontano 
£15. Nepean Point, O t b w a ,  Ontario 
117, B e t m n  Nepean Point and Quesm W, 0th- Ontario 
118. Foot of S-x street Otbwa, Ont&tio . 
119. Bkmnboat landing, d m x  street, Ottawa, Ontario 
120. East of steamboat landing, Susex street, Ottawa, Ontario 
121. Rmearah Counc~l Laboratories exarvation, Ottawa, Ontario 
122. hlachmn Milh (Mwarda Mills?), Ottawa, Ontario 
123. Kew Edinhurgtb Ottawa, Ontario 
124. Crichton s h t ,  New Fdinburgh, Ottawa, Ontario 
125. McKay atreot, Ottawa, Ontario 
12A. Corner of Mchy and Thornrts M b ,  Ottawa, h t r v i o  
127. Loom on shore, McKay skeet, Ottawn, Ontario 
128. West aide of Governor Bay, Ottawa, Ontario 
129, Governor Bay Ottawa, Ontsrio 
130. Near ltideau k a ~  gab, Ottawa, Ontario 
131. I2id-u Hdl,  Ottawa, Outmio 
132. Beechwood m e t e r  Ottawa, Ontario 
1.33. From an umpesifie~~.Ocality, Ottars, Ontario 
I34. East of Notre Dame =meterg, ~ t w e w ,  east of Ottawa, Ontario 
1 35. Road north of Notre Dame cemetery, k i n s w ,  &Ontario 



136. Creat of hill, Rookeliffe Aerodrome road, east of Ottawa, Ontario 
137. Powder Magazine uarry, Montreal road, a ~ t  of Ottawa, Ontario 
138. Robillard quarry, o n b e d  road, eaat of Ottawa, Ontario 
130. Shad r o d ,  3 milw east of Ottawa, Ontario 
140. Field east of S k d  road isnd north of Montreal road, east of Ottawa, Ontario 
141. Montreal road, west of Greon Cmck cromi Ontario 
142. Ewt of Green Creek, about 5 miles east o f x b w a ,  Ontario 
143. One-half m i l e  southeast of Green Creek c~wsing, Ontario 
14% Top of scarp, mt of tank proving ground, 6 m i h  eat of Ottawa, On taFjo 
145. Zot 23, RF., Gloueater tp., Ontario 
146. Near corner Navao road and Montreal mad, Ontario 
147. Lob 3 md 4, con. 111, R.F., Gloucester tp., Ontario 
148. Xorth of Orleans, Ontario 
149. F'wlt line, n o d  of Orleans, Ontario 
160. Kear Daniston, Ontario 
451. Squiggley Tlill, we& of Cu~mberhd, Ontario 
152. Southeast of Cumberland, Ontario 
153. Creek bed, l mile suutheaat of Cutnberhd, Ontario 
154. Lot 3.5, con. F, Cumberland tp., Ontario 
186. Lot B, con. XV, Cumkland tp., Ontario 
156. Skw& quarry, 1 mile muth of b W d ,  Ontario 
157. Upper 10 feet of Stewart quarry, sout,h of Rockland, Ontario 
158. Quarry aouth of Stewart quarry, south of Ibckhnd, O n e o  
159. Lot 21, Front con., CIarence tp., Ontario 
160. Creak bed, old highway, east of Roclcland, Onbio 
161. Fox C m k ,  Clarence tp., Ontario 
162. Lots 13 and 14, con. I11 'dorth PIantagenet tp., Ontario 
I 63. One m& northeast of dient, Ontario 
164. .musop Hapids, Nlttion River, Ontario 
165. Fast Ride of Nation river, #born Jeaaop Rapids, Ontario 
166. Plantagenet near the bridge, Ontario 
167. I 'htagenet below the bridge, th lhr i~  
168. h t  10, con. TT, North Plantagenet tp., Ontwio 
169. Bri e south of Plantagenet, Ontario 
170. Lot ? , con. IX, C u m k h d  tp., Ontario 
171. Lot 0, con. VII, Cl~rnbcrhnd tp., Ontario 
172. Lot A, con. YII, Cumberland tp., Ontario 
173. Ridge crwaing lot A, c u l ~  Vii, C u m b z h d  W., Ontario 
174. Ipt 2, con. IV, Cumberland tp., Ontario 
175. North of Wavan, Ontario 
176. Hill rxoming Navan roatl 4,130 fmt north of junotion with Blaakbrmi road, Ontario 
177. Escarpment on Navan-Sansfield mad, Ontario 
178. Lot 31 ? con. I, Cumberhnd tp., Ontario 
179. Twa and one-halt miles east of Iaonard, Ontnrio 
180. Cons. TX and X, C h n m  t Sarsfield road, Ontarjo 
181. hts11andl't,cons.Xan8h,CImnwt Ontario 
182.  arth hest east of thrso qmmies, ~011th from Rwonce C&, Ontario 
183. One mile aouth and 2 miles wt of C~8rencs Creek, Ontario 
184. Southwest of Bo el, Onttvio 
185. Lot 19, oon. ~ ~ g o u t h  Plsntageaet, O n h i o  
186. C&or River below Embrun, Ontario 
187. Thequartem mile south of E m h n ,  Ontario 
188. Lot 9 ?, c m .  X, R w l l  tp., Ontario 
189. Capselman, Ontario 
190. One and three-quarter miIes east of St. A b r t ,  Ontario 
191. Lots 13 and 14, cons. IX and X, Cambridge tp. ( lme  on road), Ontario 
182. Lot 22, con. V, W i n c h d r  tp., Ontario 
193. Lot 25, COL X, Cambridge tp., Ontario 
194. Lot 24. con. IX. Finch tm.. Ontmin - - . . . . . 
195. River h d ,  ~ r ~ u l s r ,  0n&h 
19fi. Lol 13, cou. VXX, Finch tp., Ontario 
197. Sear Berwick, Ontwin 
188. Payne River, south of bridge, mns. IV and V, Finch tp., 2 miles norCh of Finch, Ontario 
199. Pavne River. l?incki. Ontario 
200. On;! mih W& of ~ i b c h ,  Ontario 
201. East of Gol&eld, Ontsrio 
202, Soutbwt  of Goldfield, Onttlsio 
203. Lots 25-21, con. V, Osnsbrwclc tp., h k i o  
2U4. North of Alfred Centre, Ontario 



l3 

206. h t  of Alfred Centre, Ontario 
206. Alfred Centre, Ontario 
207. ht 14, con. V, Alfred tp., OntPlrio 
208. Industrial School, Mfrod, Ontario 
209. Quarry, con. V, east side of first north+outh road east of Alfred, Ontario 
21 0. Ange gardien road, 4 m i b  -west of L'Orignal, Ontario 
21 1. North of cheese factory, Ango gardion rod ,  Ontario 
212. Pu'orth of west red brick house, An& d e n  road, O n k o  
213. Quarry on south sido of Awe gardien mad, Ontario 
211 Quarry weat of L'Orignal, QnWio 
215. Murray'~ qilaq-, IlOrignnl 7, Ontario 
21 0. LJOrignal-not specified, Ontsrio 
217. North of Cmburn, Ontario 
218. Creek, I+ miles wmt of Cmsburn, Ontario 
219. School west of Caashurn, Ontario 
220. Stepney Hill, north of Vsnkleek Hill, Ontario 
221. Lot 10, cun. 111, Weat Mawkesbury tp., Ontario 
222. Qurrrry on coo. IV, West ITawkesbury tp., Ontario 
223. M~Upine,  Ootltriu 
Z2rL West aF Mohlpine, Ontario 
225. Two and one-hall mila wesl of MC Alpine, Ontario 
n6. Currnn ? (loose?), Ontrrrio . 
227. Soulhwest of Skj-e, con. XI, Caledonia tp,, Ontario 
228. Wwt of Dunvegan, a Imao block, Ontario 
229. One mile wt of a liltle south of Dunve~an, Ontario 
230. 'Lot 12, can. 'PITI, Kcnyon tp., Onmrio 
231. Lot 28, cox VI, Ksnyon tp., Ontario 
232. Lot 22, con. IV, Kcnyon tp., southeasfi of Greenfield, Ontario 
233. h e  a2, con: III, KBUYO~ W., Ontario 
234. Lots 30 and 31, con. I, Lochie1 tp., Ontario 
235. Mill dam, Loch Gerry, Ontario 
236. h& 22 and 23, con. VII, Roxhtough tp., OnMo 
237. Lot 33, con. 111, Kenyon tp., Ontmio 
228. Lot 6, Indian Lands, con. 111, Gnyon  tp., norbh of the how on Apple NiKMaJrville 

road, Chtmo 
'238. Lots 24 and 25, con. Vi, Roxbomgh tp., Ontario 
240. Lot 9, UOIL IV, Roxborough tp., eavt of Gravel Hill, Ontario 
241. Lot 22, con. UI, Roxhmugh tp., Ontario 
242. Lob 13-15, con. 111, Ruxborough tp., ~ n t a r i o  
243. Le& 10-12, con. 111, ICoxborough tp., Ontario 
24.4 Lot 1.5, oon. 11, Roxborough tp., Ontario 
W. Lot 2, con. I, Roxborough tp., Ontario 
2413. Baak of c h e w  factmy, Strathmore, Ontarjo 
247. Were s t m  crmses road, l mile east of Strathmore, con. I, Roxbomugh tp., Ontario 
248. Road intersecting hdian h d a  and con. IX, Charlottenburgh tp., 2 milea muthmt  of 

Btrathmorc, Ontario 
240. Indian h&, corn. VIlI and IX, Chmlotknburgh t p ,  Ontario 

* 250. Corner, msd betweon cons. V11 and VTII, Charlottenburgh and fmt north+outh mad east 
of Cornwall t p .  boundary, Ontario 

251. Second north-~outh road east of Sandfield M&, Onbrio 
252. Lots 34 and 35. con. XX, Charlottenbur& tp., sauthmt oE Appk Hill, Ontario 
253. Mumoo Mills, Ontario 
254. One mile southwest of St. R a p h l ,  Ontario 
266. In creek south oE Martintown, O n k i o  
256. Onc milo cast of McGillimy bridge, Aux =aim Rim, OnLwio 
257. Lot 21, con. VIII, Cornwall tp., Ontsrio 



258. Lot 1, WII, CornwaH tp., Ontario , 

259. Bonville, Ontario 
2M, Aux G 1 1 8  &er, mile west of North Lunenburg, rwa V, Cornwall tp., Ontario 
261. Cut in stream crowing road betman Luaenburg hnd North Lmenbwg, Ontario 
262. South of where Hoople Cresk c- road betwee@c~ns. I and H, Osnabruck tp., h k o  
263. Aux a i m  River nair Black River Sbtion, Ontario 
2M. Milk R o c k  quarrias, Ontario 
285. S o u t W t  of St. Andrews, Ontario 
266. Ridge northwest of Grants Cornem, con. TV, Cornwall tp., Ontario 
267. Lots 13-15, COIL 1x1, Chrnwali LP., Ontario 
268, base at lot 22, cm. W, Gratton tp., Ontario 
269. ht 24, con. IV, Admaebn tp., Ontario 
270. Lot 10, con. WIX, N. amby tp., Ontario 
271. Lam, Huntley tp., Ontmio, Imality not apecifted 
272. Lot 3, con. III, GouIbourn tp., Ontario 
273. Lot 13, con, 111, Goulhurn tp., Ontario 
274. Nepean tp., Ontario, lmality not spaoiGed 
276, HuLI, Quebec, locality not specified 
276. Murid atrect, Ottawa, Ontario 
277. Pumphow, Queen street, Ottawa, Ontarjo 
278, Esst side of Chaudibre F&, Bull, Quebc  
279. The 'DumpJ, Hull, Quebec 
280. Chateau hurier, Ottawa, Ontario 
281. Wmt end of Ridosu street, Ottawa, Ontario 
281 Major Bill Park, Otbwa, Ontario 
283. IA Sdb Acadamy, Ottawa, Ontario 
284. Montreal mad, east of S k d  mad, caat of Ottawa, Ontario 
W. Montrcal road, east oE &man Catholic Naviciate, esst of Ottawa, Ontario 
286. Lot 5, con. VI, Clarence tp., Ontario 
287. South of Wendover, con. 11, N. Plantagenet tp., Ontario 
2-38. One mile muth from Tmadwcll, Ontario 
289. Thurso abeet, locality not specified 
290. Below bridge at Plantsg~nwt, Ontario 
291. Lot 2, oon. VIXI, Cumberland tp., Ontario 
m2. Top of hill, lot 8, bokaon cons V1 and VII, Cumberland tp.,'Ontario 
293. Lot 26, con. X, Winchester bp., Ontario 
294, blonds  quarry, west of Alfred, Ontario 
296. Old quarry, muth of St. Iaidore, Ontario 
296. C o n  E, Kenyon tp., Ontario 
297. West of Dunvegan, Ontwin 
%Eg& Lotcl 20 and 21, con. VIhI, Gnyon tp., Ontario 
290. LOB g and 10, con. VII, Konyon tp., Ontario 
800. Dam west of Alexandria, Ontario 
301. Lot9 3 and 6, con. IU, Gnyon tp., Ontario 
30'2. Along stresm, southwest of Greenfield, Ontario 
303. Indian Lands between Ilenyon and Roxbomugh tp.,  Ontario 
304. Lot 28, con. VII, Roxbomugh tp., Ontario 
305. Lot 35, con. TV, Roxbomugh tp., Ontario 
306, Lot 3, m IV, Roxbwough ;h., Ontario 
307. W e m n  farm, southvrest of Gravel Hill, Ontario 
308. Lot 46 ? (Indian TAII~B), con. VII, Charlottenburgh tp., Ontsrjo 
309. EIaIE mile east of Cornwall and Chaslottenburgh boundery, con. E, Charlettenbur& tp., 

Ontario 
310. East side of first d, con. TV, Cumberland bp., Ontario 
311. Lot 35, Front con., Cumberland tp., Ontaria 



312. I& 23, wa I, Kenyon tp., Ontario 
3 l X  ' Allnmgtte Island, Ottawa River, Quebec 
alc ~ n t  a, mm. m, A U ~ S  b., ~uebec 
31 6. m, at h k e  Do&, OnlarIo 
316. Cobden road,  north of Douglea, Ontario 
317. 8wth of Cobden road, Brodey tp., Ontaria 
318, Upper 10 ieet of outmap, south d Cobden road, Bmmley tp., Ontario 
319. Two milea west ot 4th ChIlte of Bonnechh River, Ontario 
220. Munroe quarry, McNeb Cp., Ontario 
321. Top oE billwk s little south of junction of F i h y  Harbour, M i d m e n  Lad@, md Wood- 

bridge m&, Ontario 
322. NcRthmt of junction of fitamy H s r b ~ ,  M-n Landing, and Wwdbridge 

Ontario 
323. Southeast end of ht m a  west of MacZamn L k n d i ~ ,  Ontario 
224. h a $  about one mile north ol Ayher, Quebec 
325. New top of bill, Ayher, Quebea 
326. Railway track, one mile northeant of Stittsdll~, Ontario 
327. l%& of Duntilw quarry, C d n g  we., werrt of Ottam, Ontario 
328. North of City View, southweat d WWB, Ontario 
329. North of C9.R tmh west of Parkdale am., Ottawa, Ontario 
330. Primroee Avenue HiU, W a w a ,  Ontario 
381. Upper layers of quarty at White cottage, Bkead road, east of Ottawa, Ontario 
a32 on m o o k  east oi SU road, mt 01 0th- ontario 
333. Montreal mad, m t  of Gmen Creek bridge, east oI Ottawa, Ontario 
334. Top of cut on d n g ,  old road 2 m i k  east of OFlearw, Ontario 
835. Lot I, con X I ,  Rammy tp., Ontario 
338. Northeast of Orient, Ontario 
3-37. Lot C, COL VII, Curnberlsnd tp., Ontario 
338. Xnt 3, con. VI, CwnbrLand tp., Ontario 
336. L m  blocks on top of Stewart quarry, RockIand, Ontario 
340. Con. X, RurraoU tp., Ontario, just W& of ILemieux road 
341. Lots 20 m d  21, con. V I T ,  Hcnyon tp, OnLario 
842. One mile west of Kenyon Station (Grwnfreldl), Ontario 
343. Three miIw north of Alexandria, Ontario 
344. Two miles eoutheaat OF Btmthmm, Ontario 
845. A b u t  one-half mile & of h w d l  Q. boundmy, in c o n  IX, C'barlh-  tp., 

Ontario 



DESCRIPTIONS OF SPECIES 

Genus, Enobolm Ha11 

Genotype, Obotus conradi Hall. 

Subcircular or trmsvemEy ovd in outline, broken by s prominent pedicle 
beak; valves convex, thick; concentric &ire present. 

Pedicle valve &h sn mte projecting beak; c a r d i d  area of considerable 
width, triaagular, more or less elevated, CransvemIy striated and m s e d  v e r t i d y  
by the pedicle groove ; interior having a, m d l  platform, narmw psteriorly, widening 
towards the front, extending midway and hrtving B V-aheped anterior margin with 
apex antedorly pointed; platform vaults abruptly conical; central muscle scar in a 
p a v e  on the platform, lateral scars occupying mast of the r e t  of the space; 
anterior median septurn and pallial sinuses faint, 

Brachial valve with Beaks inconspicuous; c a d a d  area, narrow, inner crescent 
strong; platform narrow and its V-shaped anterior naargina more ~harply pointed 
than in the pedicle vdve; platform vaults short and conical; central scars deep 
in furrow, at the front end of which faint anterior  cam visible in some ~pecimens; 
median eeptum low, but stronger t h  in pedicle valve; pdllal sinuses more or less 
d i s h c  t. 

This is the only genus of the Trs'merella p u p  that occum in the Ordovicim 
ayatem. The outer form bears a mperiicid resemblance to  Eichuddia, which 
i n t e d l y  is very different. It can be distinguished externally by the erect and 
projecting beak of the pedicle valve, as compared with the incuning beak of 
EiehmIdia, and the c a h a l  area of Dinobolus is very different from the internal 
plate of Eichzaddh 

Dinobolus can&m+s (Biingsj 

Plate I, figure 24 

Obolw camdmwk Billings, Can. Hat. &I., 3, 1868, p, 4-41, m 20-23 (not 6g. 19); GeoL 
Sum., Canada, Rept. oE Pmg 1857, 1858, p. 189, tip. 2&23 (not 6g. 19). 

ObddJim mud& Billiw, Can, Nat. GeoL 2nd ser, B, 187 l, pp. 222 and 328, 1 4 .  
D d ~ b d u s  ccanrsdepbetk (BiUjngs), Davidaon and King, Quut. Jour. G w L  h. Londoq 30, 

1871, p. 162, R. 19, fig. 7. 

Outline oval with posterior enrl narrower than anterior; biconvex; width, 
length, thiclmess, and hinge of holotype: 33 mm., 38 mm., 16 mm., and 21 mm., 
respectively; c d n a l  area ereot, 5 mm. in height, curving laterally to disappear a 
little posterior to mid-length; surfrace lffith concentric stria, more prominent near 
the anterior margin. 

Pedicle valve with projecting beak, and interior typical of the genua. 
Bmhial valve: beak incwed, shorter than pedjclc valve by the height of the 

pedicIe cardinal area, which makes its length more nearly eqad to its width; 
interior typical. of the genus. 

Billings originally described two forms under this name. He noted that the 
species was variable in outline, and Iater limited the species D. m u  to those 
forma that are longer than mide. 

0cw-i-m. bray-Rocklmd beds, 1maIitit.s 7 and 15. 
Tgp. Bolotype, G.S.C. No. 1150; paratype 1150a; from Leray-Rockland 

beds, the 4th Chilh of the Bolmech&re, Renfrew- CO., Ontario. 
T k m  abbrsPintim O.8.C. .fa d far ths tym & m m  in the dhctirna of :be h l o d d  alrvey. Canada, 



finobolw m m h ~  nay .  

PI& I, figure 25 

A pedicle valve only is knom and it is highly silicified. Enough is pmemed, 
however, to Bhow that it is di~tinct from any described species, 

Large, slightly longer than wide, having the typical concentrio atrim and the 
tmnaverse  trim on the ' d i n a l  area; pedicle beak very long and prominent; 
pedicle groove mrmw with sub-pd ld  sides; cardinal e m  very large; the interior 
shows the platform large, wide at the interior, and lateral supports widely divergent; 
platform vault concave the front. 

The only chsrackr of the hmchitll valve preserved is its oubline, which is 
almmt identical with that of D, ~i~ Billings. 

The spetiw diifem from D. Billings and D. mnademh Billings 
in having the pedicle valve much longer in proportion to  its width, the beak 
more prominent, and fhe pedide groove &h sub-parallel d e s .  Ia ddition, 
it d i e r s  from B. wmdmks in its more transversely oval bmhial valve. 

Q-. Leray-Rwkland beds, locality 15. 
Type. Holotyp, G.S,C. No. 6301,fromLeray--RockIand b d a ,  the 4th ChQte 

d the Romech&re, Renfrew CO., Ontario. 

Dak.~bolzca mupi$m (Biiingg) 

Plate I, figures 20, m 
Obulue canadstash B i b  @art), GeoI. Sum, Csasda, Rept. of Prog. 1857, 1858, p. 180, 

6g L8 (nnt20-23)- N a t  GeoL, 3, 1858 p 441, fig. 19 (not2C-23). 
W 3 i n a  -@m di~yp, Can. Fah. MI. dryl em. R, 1872, p. 329, fi 7 
Dimbotua magnz~5~ua (B~hngs), JSandson and Kng, Qtlwt. Jow. ~ e o 1 . L  London, 80, 

1874, p. 164, PI. m, fig. 8. 

This speci~s was originally included under D. cmadmda, but BiIings later 
distinguished it from the typical D. m g d m * s  by its more tramvexaely oval form. 
BiIlings and later authore figured the brachiai ~ d v e  only. A poorly presemed 
paratype p how in^ the beak of the pedicIe vdve ja illustrated here to show that  the 
beak wcss blunt, thet the transverse oval outline is true for the whole specimen, and 
to compare i t  with the pedicle valve of the p d i n g  species D. w ~ t u a  n.sp. 

Occurrence. hmy-Rockland beds, locality 7. 
Type. Eolotype, G,S.G. No. 11161; parat-, 1181a-1161d; from Leray- 

Rockland beds, Paquette Rapids, Ontario. 

Genus, L i n p l a  BrumiBre 

Genotype, L. anudina hmarck ( -L. unguds b.) 

Tongue-shaped, don@?, ovate or subquadrate in outline; broad toafefds bhe 
front,  sides paralIel or tapering towards the beak; valves subequd, often hard to 
distinguish, the brachial valve generally slightly shorter than pedicle; pediale 
opening common to both valvea; muscle mars usudly indistinct, two pairs of ad- 
ductors, four pairs of gliders; she11 thin, usually compressed, glistening, blmk, 
smooth, or with concentric or concentric and r d h l  strise. 

The genus LR'npda hss  changed little from Ordoecian time to the p m n t .  
The general shape combined nith the gliiteninp; bIack surface dizrtmgr~hes it from 
other genera, and the speciea are genwdl y sepsr&bd by the variations in outline aad 
tha presence or absence of striation. 



L h g d a  briseis Billings 
Plate I, figure 7 

u n g u h  E m ,  Bum., Canada, P d  h, 1,1865, p. 48, fig. 62; &L & d a b  
1863, p 161, hg. 186. 

The 8pecies is 18 mm. h length and ia  chmcterized by its nearly hraight 
anterior marginI and lack of ~hoddem on the posterior margin. 

Ormmmce. Sherman Fall beds, lacality 42; Cobourg beds, locality 95. 
T w .  Cotypes, G.S.C. Nos. 1643c and 1643e. The types m not from the 

Ottawa-St. Lamnce Lowland, but from Ridre Bayoane, Berthier m,, Quebec. 

L-iH cobozcrgerbais Billings 
Rate I, figure 16 

Linglda wbowpetmin Billing, b l .  Surv., Canada, Pal. F-., 1, 1886, p. 50, fig. 64; &E. 
fhmda, 1863, p. 161, &. 132. 

E d  D k p h .  hgularly oval; large, greateat width slightly anterior 
to middle; lzngth abut me-third greater than width, length 25 mm. to 36 mm., 
width 18 -5 mm, ta 25 mm.; convexity gent!- spechen 25 mm. in length ia 7 mm. 
in thickneea including both vaIves; extremities mbequal, posterior very obtusely 
angular, anterior evenly rounded; sides very gently convex cenkdly, but with a 
sharper curve towards the extremitiw; brachial valve gently convex in median line; 
pedicle valve slightly flattened in the median line above the long umbonal muscle 
scar, which in one partly exfoliated specimen is 0-72 of the totd length; surface, 
black, mooth, shiny, o m e t e d  by fine concentric gmwth lines crossed by less 
conspicuous d a t i n g  lines. 

The type specimens come from Cobourg, Ontario, but the form is found at 
Othwrs. 

Occ2mmce. Shennafl Fall beds, locality 198; Cobourg beds, localities 43, 87, 
91,92, W, 124 126, 133, 134, 170,208, 229,242, 257. 

Type. Holotype, G.S.C. No. 1635a. The type is not from this region but from 
Cobourg beds, Cobourg, Ontario. 

&uLu Gnrad, Jour. Acad. Net. Bci., Philadolphig 8, 1842, p. 288, PI. XV, k. 12 ; 
Hall, Pd. New York, 1, 18-47, p. 07, PI. XXX, fig. 6; Bitliw, Geol. Cam& 1883, 
p, 161, fig. 188. 

This species can be distinguished from others by its small size and almost 
equal length and width, giving it a su bcircular outline except for the alight irregu- 
larity at the beak. 

OCCUTTBE~. Hd b&, 1mAi-t~ 61; Sherman F d s  W, localities 180, 199, 
203,210; Cobourg bda,  locality 141. 

Twe. PEesiotype, G.S.C. No. 6304, from She- Fall beds, lot 26, con. V, 
Ornabruck bp., Ontario. 

Lin& elmgatQ Hall 
Plate I, figure 5 

LinguEa Hall, Pd New York, 1,1847, p. 97, PL XXX, fig. 5; Bdbpa, GeoL Cnnadg 
1863, p. 161, fig. 135. 

This speoiw can bo distinguished from L. b r i s k  Billing by its more nearly 
parallel sides, ita lack of radial stdre, md, unless orushed, by itEi greater convexity. 



O m m c e .  Hun beds, 1ocaLitiee 59, 60; She- Fall beds, I o d t i e a  52, 
57, 203; Cobourg beds, locality 134, 

Type. Plesiotypes, G.S.C. 1639 and 6314, from Sherman Fell beds, 
lot 26, con. V, Omrsbruak tp., Ontario, and from Hull b d g  cement quarry, Hull, 
Quebec. 

La~agub B W & k  a.sp. 
Phte X, figure 6 

Medium i s l m ,  e l o n g a b p e n h p d ;  posterior blunt with two sharply rounded 
shoulders marking the greateat width; beak projecting but little beyond; sides 
gently converging towards the rounded anterior angles; anterior margin truncated 
with slightly convex outline; convexity not very great; holotype memuring; width, 
anterior width, greatest length, and thiekuess (one valve) 9.5 mm., 6 mm., 15. b 
mm., and 1 .5  mm., mpmtively; concentric s t r i ~ ;  lmge median ~eptum evident. 

The form is distinguished from L. elmgala by its blunt posterior shoulders and 
truncated anterior. In outline it is very like L, ks'ng8kmemh from which it m y  be 
derived, but the gpecimem seen are all larger and blunter in the posterior region. 

Occurrenc~. Lou~illeLeray beds, Iwli ty  787; HuII beds, locality 57. 
Tztpe. Holotype, G.S.C. No. 6318, from Hull beda, Brewery creek, Hull, 

Qnebec. 
Gngula hurmm& Bill& 

Plate I, figures 14, 25 
L. h w m i a  Billing, C m  N a t  Geol4,I859, p. 433, tig. 9; Geol. Chnda, 1808, p 124, fip, 4% 

This species difTers fmm others af its aize in having three trianguhr facea and 
a straight anterior margin. 

O m m e e .  Leray-Rwklsnd beds, l d t y  147. 
Type* The hoIotype is not from the Ottawa-St. Lawrence Lowland but from 

Lake Huron. Holatype, G.S.C. No. T 159; paratype, G.S.C. No. 1159h; plesiotype, 
G.S.C. No. 6319; from k y - R o c k d  W, lot 3, con. 111, River Front, Gloucester 
tp., Ontario. 

fin* m-- Wdmn 
Plate I, figum 10, 11 

Ling& mmmtuad W i h ,  C s L  SW., Cam& Buk 33, 1921, p. 44, M. III, 4-6. 

The specia is clasest to L. t r w  Cenrad, L. kir4mkmm&8 Billin@, and 
L. nkinifmm9 Hall, but can be dietingulehd from them by its nammess, its 
sharper beak, and more trundated anteriot. 

Occzk77e7ace. Pamelia beds, Iocalitiea 31, 35, 94; h d e  beds, localitim 
106, 109. 

Type. Holotype, from LowviFIe Ws, Parkdale avenue, Ottaws, Ontsrio, in 
t h e  collections of the Royal Ontmio Museum, Toronto, Ontrsrio. 

fin& obtma Hall 
Plate I, figme 3 

L Eall Pd Nem York, I, 1847, p. 98, Fl. XXX, 6g 7; Bilbnga, G e o L  SW., C a d ,  
1863, p. 161, fig. 137, 

The diagnostic feature of this species ia the combition of the ohturn angle of 
the beak and ita non-tarmina1 position, 

Ommence. Leray beds, locality 26; Hull beds, locality 60; RuEl or Shmm 
FdT beds, locality 50; Shermam Fall MS, localities 57,203; Cobourg beds, localitim 
43,96, 134, 162, 179, 208. 

Fgpe. Plesiotype, G.S.C. No. 6323, from Sheman Fall becfa, lot 24, con. V, 
Osnabmck tp., Untsrlo. 



LifaBulQphhhSillings 
Plate I, figure 12 

L . p h i h e l a B i  &oLSum.,Csnada,Pal.Fm,l 1 8 6 5 , p 4 9 , & 5 3 n G d C a n +  
1868, p. 16% 133; Hall and CIarke, Pal.  er -fah 8, pt. 1, 1892, I, b. 6.. 

Very long, sides slightly convex, almo8t parallel; beak obtusely angular; 
anterior end narrowly rounded; length more than twice the width; shell convex; 
shallow, narrow sinus e x t e n b g  from one-quarter to onethird anterior to the beak 
along the median line, h o s t  to the anterior margin; ornamenbtion, h e  coneentria 
growth lines interrupted anteriorly by squamose irregularities; colour black 

This form ia readily di~titinguished from d1 others by its long, narrow outline, 
median sinus, and anhriox ornamentation. 

Occurrence. Hull bedB locality 60; Sherman Fall beda, locality 180. 
Type. Hoiotype, G.5.C. No. 1641s; pmtype, No. 1641; from Montmmncy, 

Quebec, not from this region. 

h& rdilateralti majw Ruedemann 
Plate I, figure 13 

Lingda mdddwdia 'Emmum, h!. New York, Re 2nd %., 1842, 898, 6. 
I&& Hall (not Ecbaald), Pd. N e w  hrl, L W ,  p. 96, PL h, jig. 4: p. 2M. 

P1. fig. L 
Lingula recEi la td i~  1Ehrmons, Ruedemann, New York Stab MW. BdL, 102, 1912, p. 91, 

PI. IV, fig. a. 
Lapaguka mdiIahml&i m ' m  Ruedemenn, New York Btate Mm. BuU. 292,1025, No. 1, p. 110, 

PI. m, figs. 1 and 2. 

This form is of approximately the same size and general appearance as 
L, wbmrgm-S, but b distinguished from that speciea by its strsight sides and more 
or less trunc~bted antsrior margin. 

Occurrence. Rockland-Leray beda, locality 147; Hull beda, locality 58. 

Linguh wkiiaifmia H~11 
Plate I, figure 2 

firgdu tecinifm& Hdl, Pal. New York, 1,11847, p 95, PL & 2; win&& and 
Lhuchefi Otol Milmaot., 3, 1893, p. 343, f i ~  21, PL -3 9. 

The species, from 6 mm. to 8 mm. in length, is chmcterieed by its even con- 
vexi* and by it9 somewhat attenuated pmterior part ending in an obtuse beak. 

Occurrence. h a y  beds, locdity 171; Hull beds, localities 53,60, 61 ; Cobwrg 
M, locality 96. 

Type. Plmiotype, G.S.C. No. 6324, from Hull beds, Wright's quarry, Hull, 
Quebec, 

Jji- eindairi n.sp. 
Plate I, figures 8, 9 

Very mall, broadly ovate ; m r i o r  subsnguhr, anterior broadly rounded; 
beak not quite terminal, pmkrior to the beak and t o  the pmtegulum a narrow baud 
bearing the continuation of the concentric strire, not always v i ~ b l e  if the beak is 
slight1 y buried, often broken off leaving a short straight poerterior margin; convexity 
modemte; position of medim septum evident in a w e d  crushed ~ee imsns;  average 
greatest le*, 5 mm., greatest width, 4 mm.; concentric d r i s  very h e ,  of two 
sizes, several exceedingly fine ones between two larger; rsdial stria? very be, often 
interrupted near the anterior by fine squ&mm+like irregulaities. 

The ~peeieg is cbse t o  L. wm8a descrihd by IIalll, but it is dearer to give the 
Ran, S.: PnL New York. 1, 1847, p M, PI. XXX, 5s. 8. 



%m limestone form s new name beoause Hall does not mention the alternation 
of concentric striae, and from his description and illuskations it ia evident that he 
has included more than one species. The specie8 differa from others in i t e  small ~ize ,  
the non-terminal beak, and the ornamentation. 

The form is named d t e r  G. W. Sincldr who has done oonsiderable collecting 
in the region. 

Omrnmce.  Shemm Fall beds, locality 200. 
Type. Holotype and pemtypa from Sherman Fall b d a ,  1 mile west of f i c h ,  

Ontario, in the private collection of G. W. Sinclair. 

L%'n&a Ereatmm'8 Conrad 
Phte I, 1 

Ling& kedmmrb Camad, Jour. Acsd. Mat. hi-, Philadelphia, 8, 1842, p. 266, P1, XV, 
fig. 11. 

Linglrla at&zuala t Hail (not Sowerby], PaE. New York, 1,1847, p. 94, PL XIIX, fis. 1. 
This spcci~s is characterjsed by the lack of convexity. Et is vexy close to small 

forms of L, oblmu Hall, but has a sharper and a te&1 beak, is longer in propor- 
tion ta its width, and is Iesa convex. 

O m r r m x .  Pamelia ? beds, locality 79 (lam) ; Sherman Fall beds, locality 
200; Cobourg beds, locality 124. 

Type .  Plesiotype from Cobourg beds, P a r b e n t  Hill, Ottawa, Ontario, in 
the private coIlection of G. W. Sinclair. 

fingut- Ulrich 
Genotype, L. schudwti Ulrich 

Outline linguliform, subqudrate or subpentagoml; biconvex; greatest thick- 
ness posterior to the middl~; greatest width at the mqaared anterior m-; poe3hrior 
margin doping gently to the sides from a di~ht ly  p m j h g  h&; pedicle valm 
extending beyond the brachial; shell aubstancr: rather thin, and generally black M 

in LinguSa; concentric stris, with radial s t r k  showing 011 dightly exfoIiakd apeci- 
mem. 

Pedide vdve having the area largely enclosed within the ahell, making a mall 
&elf beneath which he the apical ends of some of the muscle soam; a low oonoave 
platform present, the anterior margin of whioh is not hoIIowed, extending approxi- 
m&dy half the length of the shell, and with a median mptum produced from its 
anterior margin; muscle scars on the platform; transverse scars beneath t h e  plab 
form at the antem-lahrd angles. 

Brachd valve more convex than the pedicle, having a high platform about the 
BLUne extent aa the platform of the pedicIe valve, with,a concave anterior margin 
produced in a, long median septum; a maller median rid@ produced from the apicrtl 
region and l ~ g  upon the posterior two-thirds of the platform; on either side of it 
Eie the muscle acar8; transverse m w l e  wars in the antero-laterd margins beneath 
the platform M in the pedicle valve. 

Int~riorly Lingulmma diff em from L& in the platforms of the two valves. 
Exteriorly it can be distinguished by the greater convexity of the part of the shell 
tha t  covers the platform, by the squared front, and umelly by ik larger size. 

L i r q u h  eva {Billings) 
Plate I, figures 21, 22, 23 

Lngula eva BiKnga, Can. NaL *L, 6, 1861, p. 160; GmL SW,, Can&, 1863, p. 141, 
fig* 73. 

Pasdolingula T m 3i- Roy. h, f h d a ,  3rd Er. 89, I W ,  p. g0. 

The species is distinguished by i ts  subpentagonal outline and ita very 



h e ,  The hdotype is 31 mm. in Iengbh but another specimen attains 40 mm. 
The Ottawa specimen is edoliated &owing the radial stria! clearlv. 

OUW~&. Hull bede?, locdity 215; Cobourg beds, lmiities 1131, 133, 
141. 208. 

Type. Eolotype, 6.8.G. No. IlBOa; paratype 1160b. The types we not 
fram the Ottawa-St. hwrence Lowland, but from Murray Bay, Quebec, from an 
horizon thought to be Black & ~ e r  in age; pleaiotype, G.S. C. No. 6325, f rommCsbourg 
beds?# from an mpe&ed lomljty st O t t ~ w a ,  Ontario. 

h u 5 ,  Cmiwaia  W i n  
Genotype, C. minuta Wdmn? 

"A small p w ~ i t i c  shell, subovate in outline, with fine r d i t i e g  strim. Pedide 
groove wide at the posterior end. The preservation of the specimen ia ,joor and the 
outer shell layer of the host ss cove= it that  it is difficult Ito etrablish it S relationship 
to other members of the family. The radiating &rim are quite distinct from other 
forms slready detscribed." 

CmwaUia rnifitsla Wilsoa (?) 
Plate I, figure 17 

C. min& mhn, b y .  b., Caneds, 26, 1832, sec. 4> p. 388, PI. IV, Sg. 4. 

Pamitic; outline suboval; pedicle valve, the only one seen, convex; d, 
measuring: width, length, and thickness 3 mm., 3 mm., and 2 mm., respectively; 
fine radiating stris. 

Schuchert,' thought thia the young of some other species, but aa no other form 
like it has been found in the Ottawa formation, and as it does not correspond ta any 
species elsewhere desaribed, it ia included here. 

O E C U ~ ~ .  Cabourg beds, locality 247. 
Type. HoIotype, G.S.C. No, 6609, from Cobourg beds, Indian Lands, con. m, Kenyan tp., Ontario. 

Genus, Trmdia Sharpe 
Genotype, O r W  h i d M  Emmona 

Circular or tmmvemely oval in outline; &cIe vaIvc dep& pdmimly 
apex near the pmkrior margin; pedicle opening below apex, widening pderiorly 
with straight or outwardly curvjng sides; pedicle interior with faint furrow between 
the opening and the apex, from which extend radiating branching sinuses; brachial 
valve evenly aonvex, apex marginal or slightly projecting, posterior mmgin thick- 
ened and grooved for pawge  of pdicle; bbrachial interior with two transversely 
elongakd posterior $cam, between which a median tnpturn begins and becornea more 
prorninen t anteriorly ; central scars oblique, wit h divisions, d l  deeply excavated; 
~urface covered by pit9 a m a n d  in quincnnx or in radiating mm; sheU substance 
an outer pu11ctat.e calcamus layer, and an inner irzlpunctate corneous layer. 

The form is distinguished from S d b a n i a  by its characteristic ornam8nb 
tion, md the shape of the pedicle notch. 

Trmadks ottawmwia B X i  
Plate I, 6gurt.s 19, 20 a, b 

T. c&mm& Billin@, GeoL SW., Canada, Pal. Fa., L, 1865, 53, $55;  nail sod Clsrb, 
Pd New York, 8, 1892, p. 139, PI. IVG, b. 18-17; Wino ell an k h u o k t ,  Pd. Min- 
new@ 8, 1893, p. 969. 

The type specimen measures 25 mm. in diameter, but others attain PO mm. oh 
more in the greatest diameter. To the o@d dmcription may be added that some 

' * b s r t . ~ ~ a ~ m m 8 E k a t h . . !  



tend ta be more t r a m d y  oval: rather than circular as in the illusbted 
holotype. 

The large sim, dark colour, flattened convexity, and retioulak ornamentation 
are the outstanding features of the speciea. 

Occafft-ace. Hd1 beds, localities 53,58,60; Hull ox Sherman Fall beds, locality 
62; Sherman Fall beds, locality 203; Cobourg beda, localities 43, 90, 133- 

Type. Holotype, G.S.C. No. 1661; paratype, No. 1651a; plesiotype, No. 6326; 
from Bull: beds, HulI, Quebec. 

Tr rn48  h a n d &  ( h ~ n s )  
Plate X, figures 18 a, b 

Orbicda tew&a.!ia Emmam, Ged. New York, &pt. 2nd I]& 1842, p. 395, Q. 4 
T m a t i a  h i n a l i a  (Emmons), S h ,  Qumt, Jour. Geol. &o. London, 4, 1848, p. 08, 

figa. 13; k n a ,  Amer. CfeoL 1, pt. 2, 1866, p. 201 ,  fig. 63; PL mII, fig. 11. 

T h e  species varies from 8.5 to 15 mm, h lengt8, and from 10 to 13 m. in 
width. As described by Emmcsns the brachial valve is gently convex, the conocntric 
atrice very fine, and the punct~e penetrah the inner shell where they we oornpare 
tively distant and have a quincuncial rather than a radial wmngement the puncm 
of the outer surface in guincunx arrangement, but becoming crowded and out of 
either radial or concentric alinement near the anterior. 

The species differs from most other speciea in the quincuncial arrangement of 
of the punctse; fmm T. fr61i8 in having the punetm all over imwd of on the 
paterior part only, from T. miUepu?actafa in having puncts on the inner de l l ,  and 
from T. punclostriala in lacking the linear arrangement of the  punetre. 

Ocncmence. limy-Rockland ? beds, locality 215; R o d a n d  beds, lacalitiee H, 
172; Sherman Fall beds, locality 200. 

Type. Plwiotype, G.S .C. No. 6327, from Leray-Rwldand beds, Murray's 
quarry, LIOrignaI, Ontario. 

Genua, Schizoctaniu Hall md Whitfidd 
Genotype, Orkkuk P f i h a  Hall 

Parasitic; aubcircuIar in outline; p d c l e  valve flat or oonvex; apex subcentral; 
pedicle notch deep and wid~ with its apicd angle occupied by a pIatp; brachial 
valve larger than the pedicle, convex, beak b m i d ,  two sets of muscle scars on the 
interior, one pair of strong posterior adductor scars, separated by a low median 
ridge, diverging from the beak and in some cases fainltly divided transversely, a 
second pair of faint, minute scars centrally placed; ~urfgce ai pedicle valve concen- 
trimlly wrinkled and of brachial valve d d y  striated. 

The genus is Brnaller than ~~~8 and lmks its Minc t ive  ornamentation. 
It can be readily distinguished from other parasitical Qrdovician brachiopods by the 
t e r m h a l  beak of $ha brachid valve; and the pedicle valve differs from that of 
Orbidoidea in its wide notch in place of the n m w  limitd dit. 

Schhcran<u N s a  HdI 
Plate 11, figures 17, 18 

&&& tflosa -11, Pal. New York, 1, 1847, . 99, H. XXX, fig. 8. 
Schkmmk film Rall Hall and WhithId, d Ohio, 2 1876 p. 73, P1 I, h. l%rS; H& 

and Clarke, Pal. dew York, 8, pt .  1, 1892, p. 143, h. I Y ~ ,  22-30. 

The specim is characterized by the fine thread-like &rim of the bmchid valve. 
Et is distinguished from S. 7 &is by its more circular outline, from S. schlsch&- 
by the finene of the radiating u t r k ,  arid from the following new species S. mnw- 
&a by its size. 
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Occurrence. Lowville beds, locality not specified; Leray-Rockland beds, 
locality 216; Rockland beds, locality 210; Hull beds, localities 56, 60, 213; Hull or 
Sherman Fall beds, locality 50; Sherman Fall beds, localities 200, 263; Cobourg 
beds, locality 89. 

Type. Plesiotypes, G.S.C. Nos. 6328 and 6329, from Leray-Rockland beds, 
near L'Orignal, and from Hull beds, cement quarry, Hull, Quebec. 

Schizocrania minuscula n.sp. 

Plate II, figures 25 a-c 

Minute, almost circular in outline, 2 · 25 mm. to 3 mm. in diameter; pedicle 
valve very flat, smaller than brachial valve and ornamented with strong concentric 
wrinkles. The only specimen seen is broken, and the edges of the pedicle notch are 
not preserved, but the specimen shows the brachia! valve projecting beyond it. 
Brachia! valve convex, the greatest convexity being in the posterior half, giving the 
whole a false appearance of greater width than length, beak terminal; valve showing 
internally two small posterior and two tiny anterior muscle scars; surface of the 
brachia! valve covered with minute sharp radial strim, t en to 1 mm. at the anterior 
margin of the largest specimen seen. 

The species is distinguished by its minute size and the fine, sharp radial strim 
of the brachia! valve. 

Occurrence. Cobourg beds, locality 17 4. 
Type. Cotypes, all on one slab, G.S.C. No. 6371, from Cobourg beds, lot 2 ?, 

con. IV, Cumberland tp. 

Genus, Orbiculoidea d'Orbigny 
Genotype, Orbicula morrisi Davidson 

Outline circular or subelliptical; valves not equal; pedicle valve flat or depressed, 
apex excentric, inclined posteriorly, pedicle groove beginning at apex passes pos­
teriorly for a short distance then continues as a tube that opens obliquely into the 
interior near the posterior margin, but the oblique opening is rarely preserved; 
brachia! valve depressed conical, apex exc<mtric, inclined posteriorly; surface smooth, 
with concentric strim or more rarely with radiating strim. 

Brachia! valves are most commonly preserved, and are to be distinguished 
from those of Crania in that the apex is less centrally placed and less erect. Pedicle 
valves of Crania lack the pedicle slit. Orbiculoidea differs from Schizotreta in the 
reversal of the valves. The pedicle valve of Schizotreta with the pedicle slit is convex. 

Orbiculoidea lamellosa d'Orbigny 

Plate II, figures 12, 13 
Orbicula lamellosa Hall, Pal. New York, 1, 1847, p. 99, PL XXX, fig. 10. 
Discina circe Billings, Geo!. Surv., Canada, Pal. Foss., 1, 1865, p. 51, fig. 55. 
Orbiculoidea lamellosa (Hall), Hall and Clarke, Pal. New York, 8, pt. 1, 1892, PL IVE, 

fig. 12; Winchell and Schuchert, Geol. Minnesota, 3, 1893, p. 364, PL XXIX, fig. 25. 

Circular outline; both valves convex; diameter 15 to 20 mm.; strim concentric, 
coarser near the apex. 

Pedicle valve depressed convex; apex subcentral; a pedicle groove extending 
from the apex but p.ot reaching the margin. 

Brachia! valve more convex than the pedicle valve, several specimens measuring 
4 mm. in height; apex about one-third the diameter from the margin. 

The species is distinguished by its circular outline, low convexity, subcentral 
beak, and concentric ridges. 

Occurrence. Hull or Sherman Fall beds, locality 212; Cobourg beds, localities 
91, 133, 166, 223, 234. 



T w .  Plesiotypes, G.S.C. No. 6372, Cobourg ? beds, Ottawa, Ontario, and 
Hull or Sheman Fall beds, 4 miles west of L'Orignd, Ontario, in the private collec- 
tion of G. W. Sinclair. 

Genus, SchizotPetca Kuturga 
Genotype, S ,  e l l i p t h  Kutorga 

S m d l ,  subcircular in o~itline; vaIvm unequal; pedicle valve convex, apex 
excentric, pedicle groove ellipticd, extending half or lese diitmce from apex to 
posterior margin and then merging inta the i n k m 1  aiphon; cardin$ dope convex; 
bmchial valve flat or dfipremd: apex a l ~ o  excentric; surface with simple concentric 
growth lines interrupted by the pcdicle groove. 

The genus can be distinguished from &&Eoidea and Crania in the reversal 
of the valves, the pedicls vaIve of SchGwEreta with its broader shorter pwve  is 
convex, not flat aa in the other two genem, and the apex of the valves is more ex- 
centrjc. The convex vdve  of Crania is brmhial and haa no groove. 

Schizatrm mmmkwis n.sp. 
Plate LI, figures 14,15 

Smd, almost circular, 6.5 mm. in diameter; pedicle vdve moderately convex, 
apex very excentric, 2.5 mm. fmin the posterior margin and inclined anteriorly; 
pedicle groove narrow and ahort, being 0.75 mm. in 1ene;th; brachial valve flat, 
apex less excentric than that of pedicle vdve; surface, black, ahiny, having fine 
concentric growth lines, crossed by low, fine, radial lines not very evident extemalty, 
but showing better in exfoliated parts. 

The apecies k distinguished from S. +pea in its maller size, posteriorly 
placed apex, m m w  pedicle groove, and faint radiating lines. 

Occumm. Leray beds, locality 174; Sherman Fa11 or Cobourg beds, locdity 
110. 

T w .  HoIotype, G.S.C. No. 6373; paratype, No. 6373a; from Leray beds, 
lot 2, con. IV, Cumberland tp., Ontario. 

Schizotrda pelopea (Billings) 
Plate 11, figure 16 

Dacim p l o p  Billiny., GaoL #W., C a d ,  PaL FM., 1 1865. p. 62, @ 66. 
SchimtwQ p e w  (B1 h-), Winchell and Schnchert, GeoL MirmwoN 3, 1893, p 286, 

The species is characterized by its conical. pedicle valve with the excentric 
beak and small oval pedicle opanhg. The dgerenm between it and S, c . m m h m s  
are given under th8t species. It differa from S. t e r a u h a  @dI) in being smaller, 
having a more convex t-alve, and in its short cano4shaped pediete opening. 

Occurrence. Coburg beda, localities 90 and 131, 
Type. Holotype, G.S.C. No. 1656. The specimen marked as the type came 

from Montm1. There is considerable doubt as to its being the true type, beaause 
of it$ exfoliated condition. Pleaiotype, G8.C. No. 1655a, from Cobourg beds, 
Ottawa, Ontaaio. 

Genotype, A m i a  oaniola~ Linnaeus 
P&tical, d l ,  subcircular with posterior part slightly wider; pedicle valve 

flat, depressed eonvex or conforming to the host, lacking any pediele opening; 
br~chial valve convex, apex subcentral, posteriorly directed; surface smooth, spinose, 
concentrically or radinlly striate; interior of both valves with two pairs of adductor 



scars, the @rior pair dose to the m g i n  and widely separated from one another, 
the anterior pair smaller and near the centre ; shell calcareous and strongIy pun* 
tate, the canals dividing near the surfaoe. 

The pedicIe valve of Crania differs from OrEcz6loidea and Schiwmania in having 
no pedicle opening; the brmhial valve in usudly emidler, less circular in outline, 
more conical in convexity, and poskriorly directed. 

Crania setigera Hall 
Phh II, fipm 11 

Crania Hd, Descr, n.ap. of Crinoidea and other Fcmih, 1860, 12; 24th Rept 1 
. New York State Cab. Nat Hi&, 1812, p. 220 PI. VII, Bg. 16; & f h d  Clark, Pal. 

New Ymk. 8, pt. 1 .  1892. PI. IVH. fim. 14-16: Wfinchell and Schuchert. Geul. M h m s o h  

The species is cited by W. R. Billings f m  OttawaI but has not been m n  by 
the writer. 

O C C U ~ T ~  Cobourg ? beds, l o d i t y  133, 

Crank t rmbwwia  Hall 
Phte 11, figure B0 

Cmnia Hall, Descr. n.sp. of Crjooida m d  other Fmils, 1888, p. 12, 24th 
hp=rk State Cab N a t  % L872 . 219, PI. YII, B p .  11, 12; H$ aod 
W k e ,  Pal, New York, 8, pt. 1, 1892, pi. &, [gs. 21,22. 

This apeciea is particularly oharmterhed by its strong concentric growth lines, 
The Ottaw&t. Lawrence h w l m d  spacimens are dightly smsller than the typical 
species, but in form and muscle scars they conform b it. 

Occurrs~zce. hy-Rockland beds, locality 14; Cobourg bede, Imdity 43. 

Genus, Phlidops Hall 
Genotype, OrbicutQ squanaifmnis Ball 

Smdl, biconvex, equivdvate, oval or rrubelliptical, apex subcentral or marginal, 
unattached, a ~mooth, broad border at the contact of the valvea, which externally 
me difficult t o  distinguish; internally, p d d e  muscle subcentral within a small, 
sharply defined, elevated, triangular area having its apical angle pointed gnt.miorly, 
psterior adductam at the b e  of the triangle and IOW posteriorly; brmhial 
posterior adductors similar, but separated by the elongate median anterior muscle 
wan; surface with atrong, concentric p w t h  linea, in a few csses crossed by inter- 
rupted radial striae. 

The genus M~rs exbendy fmm other W& in its biconvex form, inter- 
nally in its sharply defined aubcezltd triangular muscle area. 

Cooper1 revived th? name C m i o p s  for Plaolidops. Hall is the author of both 
m m ,  and in 78W substituted Pholdop for Cranwpa. It seema to the writer that 
i t  causes confusion to revert to a name dropped by i ts  grtuthor, after 80 years of m 
of his substitute name. 

PRddops tren-a (Hall) 
Phte 11, figure I 

PMidops - W, Dmcr. u p .  of Crinoidea and Other Foaalls 1866, p. 14. 24th 
Re L m Fitate Cab. Nst. Hi& 1 872 p. 221, P1. VII, fie $; Hall and dkh, 

New York, 8, pt. 1, 1892, p. 157, +L IV k, tig. 17. 

The few qecipens found are small and may belong to P. Er* minor 
Wmc!hell and Schuchert, but we retained in the species rather than in the variety 
becauae without more specimens it is not pmible to establish a persistency of small 
size, mcl the OttaweSt. Lawrence Lowhnd is much closer geograpbicdy t.a the 
depmihion basin of the specim. 

ICk-opm, Q. A.: Wmb. A d .  ki. Sour.. 3.2. No. 8. p 229 (194% 



O m e n c e .  Hnll beds, Eooa1'i 60; Sherman Fd beda, Ioealitiea 39,42,120; 
Cobourg h&, localities 43, 319, 218, 

Type. Plesiotype, G.8.C. No. 6374, Sherman Fd M s ,  quarry, VaE Tetmau, 
Quebec. 

Genw, Ptedmthis 'm1 and C h k e  
Genotype, OrUtG plicQldla Hall 

ThmvemeIy &pticaI, p r d e  bimnvex; anbrior margin faintly auIcab; 
ventral valve deeply convex, ventral area projecting, dightly c m e d ,  shorter than 
the greatesk width; dorsal d v e  less convex, do& area straight, shorter than ven- 
tral, apex s l i i t ly  projecting and curved; delthyrium and notuthyrium unmodified. 

Ventral interior showing delthyriaI aavity shallow, teeth s m d ,  at the angle of 
hinge and deIthYr;um, fossetites oblique, faint; dentsl plates thin, cIearly defined, 
continued around the crescent diductor area; muscle area hearbdmped, between 
one-third and one-half she11 length, 8dductom linear w i t h  the diductors, a low 
ridge extends fomrd from t h e  adductors. 

Dorsal interior ahows a shallow notothyrium cavity, mrclidia about onefdth 
length of shell; brachiophorea short, grooved inside, supported by t b  converging 
plates obliterated in many specimens; socketa deep; cardinal process a thick, rounded 
ridge with crenulatd muscle surface; in old specimens a me& ridge extending 
from the mterior of the cardinalia platform, 

Most specimens do not preserve the h e l y  drawn characteristics of tha interior. 
For practical use in identification the most easiiy recognized genario differencze 
are cited here. Placbrthds differs fmm He-hia extmnally in being biconvex 
ihstesd of concavwonvex or plano-convex, in having a lower cardinal area, and 
in having a hinge lina a h o r h  than its greatat width. The PlecWis  ventral valve 
htbs a shdlow cavity and the muscle area is defined by a proIonga'tion of the dental 
plates. In HespmorUbG ventral valve the cavity is shallow and the dental platca 
receding. In Plectorthis bbrschiaI valve the cardinal process is s thick rounded ridge 
with crenulated acar and the brachiophores arc short, stout,  grooved inside, and 
Limited by a small ~hte; in Hesperorthis the cardind proceM is simple, blade-like, 

'expanded alightly and of ten cleft, the brachiophores are simple, ventrally carinate, 
and uarmpported. Pleclorthh is similar to Jieberktia in the c h m t e r  of its cardinal 
process, in its brachiophoras, and in having the 8mall concave plate attaching the 
bmchiophores to the wail and thw defining the sockets. Extemlly it can be 
distinguished by its even convexity lacking the fold and sinus of Hebedeh at the 
anterior half, and by its more curvd ventral beak. Internally both the ventral 
and dorsal cavity are shallow, md the teeth small, unlike the deep cavities and 
strong teeth of H&&lla. 

PIabrthG f ~ g g h d u  (Jamea) 
Plate 11, figures 8, 9 

The species is characterized by the implantation rather than the bifumation 
of the geaondary h&, at various didanees from the beak, the frst area of implantt+ 
tion being at 2 mm. to 3 mm. from the beak in the O t t a d t .  Lawrenoe specimens. 
The wondmy strite soon attain the same height and width as the primary. 

The species diffenr from P. plieakth in ih srndler size and numemug seoondary 
atric, from P. wqzcalia, P. fimhsls, P. j m & ,  and others in the introduction of 
additional &rim by implantation and the consequent lack of fascicles of at*. 
The specimens found correspond exactly with the description and illustrations of 
P. mglecta, arid it ia felt that a, lower horizon and geograpkicd distance are not 
snficient reasons for i n t d u c h g  a new specifio name. 



O m .  Shsrman Fall beds, Ioodity 199; S h e m  Fall or Cob- beds, 
locality 6; Cobourg beds, localities 72, 86, 128, 131, 133, 249. 

Ptedmlhis otlawmn& n.sp. 
Plate 11, figures 5 a d  

S m d ,  sd+vaI ;  p r d e  unequaIly bicanvex, pedicle valve slightly convex, 
brschial valve less m; neither fold nor piurn, though both valves have a tendenuy t o  
htten snteriorly; average specimen having greatest width 10 mm. t o  11 6 mm., 
-test height 7 mm. t o  8.25 mm.; increase in striation once ody, by implantation 
about 1 5 mm. from beak in pedicle vaIve, and at no other place, by bifurcation in 
the brachial valve, aIso near the beak but distance slightly mow. variable; strire 
rapidly attain full size, coarse, about 27 to 30 in number, having interspaces about 
equal ta their width, crossed by dmost invisible p w t h  lines. 

The form is distinguished from P. p l d e l l a  tra?-'s Foerate by its d l e r  
she and by i ta method of inererasing the strize. It differs from P. mg1ecta in having 
only one area of striation increase and in hying the inckrtse by biurcation in the 
bmchial valve. It diff em from P. plicatellu I a u ~ ~ m  in its fewer initial plicatiom 
and their incre% by implantation. 

O c c m w w .  Leray-Rockland bds,  I~~ 7 (Ami cited a Ptedorlfi from 
loeality 67, which may bo t h i ~  species); Sherman Fall beds, Iocality 259; Co'bourg 
beds, localities 3, 89, 90, 104, 125, 128, 174, 224. 

Type. Bolotype, G.S.C. No. 6375, from CoBourg beds, corner of Lame aw. 
and Maple st., Ottawa, 

PledmthM plicdella Eaurm7%a n.var. 
Plate 11, figure 4 

The variety averagee: width 11 mm., length 8 mm., though a number of speci- 
mens are lasger. It has 29 to  33 coarse simple plications. 

The species P. plicdeUa restricted has 20 to 26 coarse plioationa, and according 
ih Foerate' haa tb strong tendency to intrduce m c o n d q  ooes. T h e  variety then 
Mera from the mecies in its smdIer she, its more numerous plications, and its 
lack of secondary plications. It is distinguished from P. plicdella trmhmmis 
Foe-, which also lacks secondary picatons, by ita smaller size and more numeroua 
plications. 

OM- S h m  Fd 'MS, localities 13, 56; S h e m n  Fall or Cobwrg 
beds, locality 6; Cobourg W s ,  localities 3, 43,90, 81,103, 121, 131, 134, 183, 208, 
219. 223. 

' Type. Halotype from Research CounciI Laboratories, Suesex st., Ottawa, h 
the private aolle&ion of G. W. Sinclair. 

P W d s  plimielda t r e  Foerate 
Phte IT, figures 7 a, b 

Orlhis P M & )  ~~ Wlnahell and Schudm-L, &P Minnwota, 3, Em, p 434 Pt 
XkXIII, fie. b-7. 

P. plicalelta l m h d  F-, Bci. L b .  Denison Urtiv. BuL, Iti, 18x0, p 49. 

This variety b large, some specimens attaining a width of a0 mm. It hsa from 
2.0 ta 28 straight, coarse, simple plications. The diflerence from the speck and 
P. plhtet la  laurmtina n.var. are given under the latter variety. 

Occumeraee. Sherman Pall beds, locdity 185; Cobourg beda, Ioaalitk 103, 121, 
128, 234,223. 

Plectdhds pd&Qa map. 
Phte 11, figurea 6 a, b 

Semicircular; pmfde b o a t  equally biaonvex; neithr fold nor ainua present; 
I P-, A. F, : S. h b .  U ~ V .  BUU.. le. ialo, p re. 



medium size, holotype measuring : width, length, and thickness, 19 mm., 15 - 5 mm., 
and 6 mm., respeotiveIy ; hinge 12 mm. ; cardinal snglea blunt; cardid area narrow, 
that of the pedicle valve being the higher; &rise bifurcating regularly, beginning at 
4 mm. from the beak and continuing almost to the margin, abe of striae increasing 
rapidly, but the f aacicular bifurcation produces an irregularity in spparance. 

The gpecies is close to P. fisicostu Hall but differs in its more circuhr outline, 
and the stria of P. p h h e l l a  increase in size ao rapidIy that tha initid shrh m lost 
among the rest, where= in P. fmiwslata Mall they remain stronger to the margin. 

Occurrence. Leray-Itoddand beds, locdity 7; Cobourg beds, localities 121, 
133, 134. 

Type. Holotype, from Research Council Laboratories, Sussex st., Ottawa, 
in the private collection of G. W. Sinclair. 

Genus, PlaCystrophia King 
Genotype, Terebm$uliks biforatzas Schlotheim 

Spiriferoid, strongly biconvex; anterior margin subparallel to  hinge; prominent 
fold in brachial valve and sinus in pedicle valve; oardinal -lea acute or obtuse; 
cardinal areas bmadl y triangular, curved, subequal; beaks inaurved, striated, Ten- 
tral beak corxltllonly re-absorbed; delthyrium and notothyrium open; strong radial 
costa and minute granules; shell impunetate. 

Ventrnl interior: teeth wide, moderately skrong; fossettea shtlow oblique; 
dentd plates gtr~ngly defined; deep umbonal cavities, often filled in gerontia 
specimens; muscle scars obscure, in young surro~mdded by a ridge; sdductur scars 
broad and linear ; diductors clongato ; cdlosity in the apex; anterior margin costate 
in youth but only at extreme margin in gerontic speoimens. 

Dorsal interior: nohthyrium cavity shallow, area small; brachiophores grooved 
on the inside, supports mnvergent; teeth mcketa shallow, having a smdI delimiting 
mncave plate as in Pledorthis; cardinal process a simple IOW ridge; p&rjor scars 
larger than anterior and separated f mm them by u low ridgo at right angles to the 
madian ridge. 

The genus is distinguish& from dl other Orthidm by its spiriferoid form. Inter- 
nally it is distinguished from PlectmZhis in particular by the very low &a1 pro- 
cess, though essentid characteristics are often covered by additional shell matter. 

The genus is very variable md might have h e n  aonsiciered as one species 
with numerous variations aa has been done in the case of h e  variable speoies 
C m R U a  hemiplioata (Hull). Platystrophia) however, h a  been divided into a 
number of species on the basis of differencm in binge line, height of fold, and 

' striation. The several specie8 have been grouped by Cumings, and the grouping 
further deveIoped by McEwan. The basis of the grouping is the development of 
the costa in the sinus and on the fold- 

I. Uniphcats gmup 
1 plimtion in th sinus and 2 on the fold. 

11. Biplicata p u p  
A. 2 nlicatiom in sinus from the bifmtion of the arimarv. 3 on the fold. 1 im- .... r - -  " , 

planted between the 2 primaries. 
B. 3 of equal strength in &us. 

4 of e a d  m n & h  on fold by biEurcetion of d n  secondary plication, h i n ~ e  
lor;g, ma lob fold* 

C. 4 in &nus, p r i q  bifureatas and 2 lateral added, 5 on fold, l. intercalated then 
2 primacy b ~ f m t e ;  hinge line short. 

D. 5 in sinw, p r i w  bifurcatm, 1 median imphted  then 2 Iateral im h t a d .  
6 on fold, two pwarim, one implanbd, which then bifurcates, fofbwed by 

bifurcation of two primari~. 
111. Triplicatt! p u p  

3 in slnua, ths primary unaltered and two lateral implanted. 
4 on fold, by bifurcation of two primaries. Three aubgrou~: low fold, high 

compressed fold, and hlgh fold. 
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I, U ~ C A T E  Qaom 
Phty&mphit~ mipliaatd M a h m  

Plate 111, figures-l, 2 
P. mi@a&h MuEwm, U.S. Nat. Mm. Roa., 66,1019, p. 405, PL XLII, m. 1,X 
The species is charackrhi by the single plicatiou within the Gnus and two w 

the fold derived from a single bifmcation: The specimens am uaudy small and 
have bem cited from the Lower Trenton at Lake Champlain. The range is here 
extended to Upper Trenton. 

Otmmma, Goburg beds, localities 93, 115, 162, 247, 249, 257. 
Type.  Pl&otypea, G.S.C. Nos. 6376 and 6378, fmm CObuuq be& northeast 

of &TV lake, Ottawa, and from con. 1, Roxbomugh tp., where stream c-s road 
aast of Strathmore. 

Subgroup A 
Plutyd~ophia precahm M eEwan 

Plate 111, figure 3 
Phtflaaphia f8cshu McEwan, U.S. NhE. Mm Pm., M, 1019, p. 405, El XLU, m. 1,8. 
The specimen at hand k poorly pmemd, but it shows the typical bifurcation 

of the plication within the sinus, and that the hinge h lem than the greatest width. 
The Ottawa-St. Lawrence Lowland specimen is a little larger than that illua- 

trated, but the species is the only one cikd from h& older than the Richmond, 
O m m e .  Cobourg beda, locality 88. 

Subgroup B 
P,!@~atrophia t s . m M  M c E m  

Plate 111, figune 4 
PWgmWphia trmhemh McEwan, W.& Nak Mm Pm., 68, T9l9, p, 407, R. XLTL, fip. 8,B. 
The species is characterized by ita wide hinge line, the dightness of the eleva- 

tion of the fold, and the bifurcation of the median plicatiw of the fold. 
Two broken specimens seem to  belong to  this species. 
Omumna.  Lerhy-Rockland M s ,  locality 25; Cobouxg beds, E d t y  223. 

8ubgroup C 
Pldystrqphia sp. 

All mernbm of Subgroup C have heretdfbm been cited £mm the 8ilurirtn. The 
four specimens here Ltssigrred to that subgroup are all ventral valves and are too 
poor for specZe description, but they have the plication p~ttern of the ginus of 
Subgroup C. In size, length of hinge line, and total number of plications they are 
closer to P. brbchpoia (Hall) than to P. retrersala (Fmrete) of Subgmup C. 

O m t ~ m .  Cobourg beds, localities 562, 189. 

Subgroup D - 
PIQtyaErophh h e r r n b ~ h  McEwan 

Plate n1, figure 5 

The speuies ia distingui&ed by.ita long hinge line and its laok of mwxits. 
Only one pedicle valve is present asd is smaller than the Tennessee specimen 



described. The hinge is wide, even with the tips broken. The convexity is not great 
and the plication pattern in the &hue, the proportions of the outline, and the total 
number of plications are correct. The epecies is chsracterized by its wide hingz line 
and 5 plieations in the sinus, which have increased by the  bifuroation of the initid 
one and the implantation of three, one in a median poaition and two appaaring later 
on the sides. 

Ourtlwence. Cobourg beds, localities 223,252. 
Twe. Plesiotyp from M d p i n e ,  Ontario, in the private collection of G. W. 

Sinclair. 
III. T R I P L I ~ S  GROUP 

(a) Low Fold 
PEa.tys&ophia extensa McEwan 

Plate 111, figure 10 
Plui-hiu mtsnsa MaEwan, U.S. Nat. Mua. h., M, 1910, p. 410, P1. XLn, Bga. 8941. 

The species is charaokrized by its wide hinge line, its tendency to  flatness on 
the slopes of the brachial valve, and the 9 Go 13 rounded plicatiws on the lateral 
slopes. 

The specimem from the Othwdt .  h m n c e  Lowlaud me somewhat larger 
than the typioal species, being more Iike P. P . m a  in size, but the number of 
lateral plieations, 9 to 13, plcsces them with P. ezlensa McEmn. 

Oocumet2ce. Sherman Fall beds, locdi2;ies 42, 185,209, 210 ? ; Cobourg beds, 
loodities 86, 168, 218, 225, 238. 

Tgpe. Plesiotype, G.S.C. No. 6380, fmm Sherman Pd beds 3 , Ange @en 
rod ,  4 miles west of L'Orieal, Ontario. 

Pldyslrophia a m m  McEwan 
Plate 111, figures 7a, b 

Ph@bphia  cmrosno Mehan, U.8. Nst. Mua h, 60, lQIQ, p. 412, PI. XLLII, figs. 1-8, 

The hinge is appmmately the width of the shell, which is thin, subequally 
convex, with low, spreading fold and shaIlow sinus; 4 plicatiom an the fold and 3 
in the sinus; 9 plicahom on the aides. 

The forme listed by Ami as P. bifmzta SchZotheim and P. i5ifrna-h var. lynx 
Eichwald probably belong to  this species. 

The species is  by far the most abundant representative of the genus in the 
Ottawa-St. Lawrence bwland. 

Octmwme. hay-Rockland beda, Iocdities 7, 19, 65, 77, 148, 151, 164; 
Rockland beds, locality 30; I3dl beds, localities 45, 46, 138, 161, 215 ? , 227; Hull 
or Sheman Fall beds, localities 50, 210; S h e m n  Fall beds, localities 10, 42, 129, 
16a,l66,I86, J99,210,259,264; Sherman FaU or Cobourg beds, Iocdity 6 ;  Cobourg 
Ibeds,Pocdities 43, 85, 86, 90, 91, 101, 107, 110, 111, 115, 116, 119, 131, 134, 140, 
168, 169, 174, 175, 189, 191, 198, 208, 224, 225, 232, 236, 234241, 244249, 252, 
25&. 259. --, - 

Type. Plesiom, G.S.C. No. 6381, from Cobourg beds corner of Fifth ave. 
and Percy st., Ottawa, Ontario. 

Pldga t rap  hia a w w m  hgkardinal ia  McEwan 
Plate 117, figure 8 

The variety ia like the species in its thinness and in its plicalion pattern, but 
has extended cardinal extremities. 

The form is distinguished from P. mferasa by its malIer size and few Iateml 
plimtions. 



Ocnsrrence, Gray-Rdand  beds, l d i t i e s  161, 164; HuU beds, locality 58; 
She- Fall beds, localities 39,42, 166, 179, 185,. 187, 199,209; Sherman Fdl or 
Cobourg beds, Imdity 180; Cobourg beds, localities 43, $5, 88, 90, 95, 101, 119, 
121, 131, 133, 134, 162, 168, 189, 208, 224, 226,236, 241-243, 248, 252, 253, 258. 

Type. Plesiotype, G.S,C. No. G382, from Cobourg be&, mill dam a t  Loch 
Garry, Ontario. 

PEQlgstrvphia anwenu rrrbwta MC- 
Plate III, figure 9 

P. aneostaca tobLblla McEwan, U.B. Nbt. MW. h c . ,  56,1019, p. 412, Pl. XEIII, figa. 14-17. 

This variety differs from the s p i e e  in its greater convexity and generally 
more rob& form. The Ottsw&t, Lawrence Lowland ~pecimena are nomewhat 
larger than the typical form, but otherwise they agree with the description. 

O ~ ~ .  Cobourg ;beds, Iocdities 168, 189, 2U3, 249, 257, 259. 
T Plesiotype, G.S.C. No. 6383, from Cobourg beds, e&st half of lot 21, 

mn. VIII, Cornwall tp., Ontario. 

Platpetrq~hia e l e g a ~  McEwan 
Plate 111, figurea 0 a, b 

# 

P. degadula MoEmn, U.8. NaL Mm Pro&, 66,1918, p. 410, PL XLm, figs. W?. 

T h e  species is small and subglobose, with a hinge line shorter than ih greatest 
width, ancl with 3 plicati~ns in the &us increasing to  5 m mturiQ ia approached, 

Ommeme. Sherman Fall beds, locality 265; Cobourg beds, localities 240, . 
242,253,259. 

Type. Plesiotype, G.S.C. No. 6384, from Cobourg beds, lot 9, con. TV, 
Roxborough tp,, east of Grave1 Hill, Ontario. 

(b) Ponderosa Group (high compmmd fold) 
PlutysErophtk prepmkosa  McEwan 

Plate In, figures 11,12 
P. pmpduwm McEwm, U+#. Mat. Mua h, 56, 1918, p, 427, Pl= XL, fig. 0-8. 
The fold is mderably high and somewhat compressed, the bhickness e q u d ~  

the length, the hinge ia equel to or 1- than the greatest width, and there are 8 or 
9 plications an the slopes. 

The w & e s  is distinguhhed from P. a m  wbwh by its fewer lateral plicrt- 
tiom, and from P. exhma bp its less etrtended binge and fewer lateral plications. 

The forms identified as this specie3 are mmewhat broken, but they appear to 
agree with the description. 

~ m m m .  Gbourg beds, locality 175 7, and from an unknown locdity. 

Genus, S h i d i o i h  Sohuchert and Cooper 
Genotype, S. b i i l a g &  Schuchert and Cooper 

Small, semi-elIiptical; hinge line stmighk; cardinal efiremities mute or nearly 
a right angle; biconvex to concavmnvex; fold and &us in some cases present; 
cardinal area erect or inclined mbriorly on the pedicle valve; d e l t h ~ u m  open; 
surface having radial strim. 

Pedicle interior ~ & h  s b n g  teeth; dental supports forming a shallow spondy- 
lium, free in front. 

Rmhial interior with shallow cavity; ooncave socket p b h  present; b~schi,io- 
phores long and slender with supporting plates; a madian septum; c d b a l  process 
linear. 



SkmtXioidm P mmope (Billings) 
Phta 11, -a 2, 3 

B ~ W ,  G ~ L  W., pal. F-, I, 1~65, p iag, h. 116. #%~Z&YOP, (Bifing), Hall and Cluh, Pat. New York, 8, 1892, p. 242, PI 
figs. 31 and 32. 

d ~ i d a ' ~  P mop @ i b g a ) ,  Sohuahert sod Cooper, Padmdy Nat. Hiak Mm, Mem. 4, 
1932, p. 72. 

Sub-elliptid in outhe; very minate; greatest width at the hinge line; width 
and length measwing 4 to 5 mm., and 2 mm., respectively; anterior margin b r o d y  
rounded, almost p d e l  with h g e  line; c d n d  extmmitiea a right angle or acute; 
cardinal area of the pedicle valve emct or slightly inclined anteriorly; surf- of 
valve with an even convexity, sloping down abruptly t o  the margins. b racm 
cardinal area not so high, valve gently convex with a broad, shallow, median ahw; 
atrise 24 to 28, &nple, coarse for the size of the shell. 

Outwardly the form  orr respond^ with the geneno description, but no interior 
has yet been found so that some doubt exists ws to its beIonging to this gmua 

Q c m e r u .  Rockland beds, locality 166. 
Type. Bilhga types are missing, h'eotypes, C.S.C. Nw. 6385 and 6386, 

RockIand beds, Stew& quarry, Rockland, Ontario. 

Genue, Hesperorthas Schuchert and Cooper 
Genotype, 0t.Ehis iYkmmik Conrad 

Semicimular or semi-elliptical in outline, plan* or ooncavwoavex; binge 
M g h t ;  cdinal  angles acute or forming a right angle; anbriar margin straight or 
broadly mavex; ventral area long, plane or gently wrving, dorsal area shorter t h  
ventral area and plane, 

Ventrd valve convex, beak gently curved ; delthyriurn long and narrow covered 
by a partial or complek ddtidium; ventral interior having deep cavity; W h  &l; 
mural fossetLa shallow and oblique; muacle scars subcircuIar or subcordate; 
diductors ourped or subtriangular; adductors central, lanceolate; three ridg,es 
anteriorly directed. 

Dorsal valve : nuhthyrium open or partly c l 4  cavity ahaIlow ; brachiophores 
aimpIe, supported by a thickened shell. substance; cardinal process simple, samethes 
cleft; a median ridge pment from cavity platform to  anterior of the muscle scar; 
muscle area large; asterior adductors triangular, larger than the posterior. 

Simple Btmng castas with a few finer ones between them, m e d  by concentric 
g~owth lines; shell substance impunctate. 

This genus practically includee all thoae American specie6 tbat have been 
fmerIy identified as Orthis. Schuchert and Cooper ~epamte it from the typical 
European genus Odh.is on features that are persistent but more a matter of degree 
than =E differences, Heaperorthis is planpconvex or concavo-convex, which is 
 US^ with the European Orthis, but some of the Latter are biconvex. Na~perorthis 
has a loner cardinal area, the baak is gently not strongly incurved. Internally each 
rib has a median cleft inateacf of a ridge; in &he ventral valve are small teeth und the 
shallow crurd foswttes, w h e w  in O r t b  the teeth are strong and cmml fossettea 
deep; in the d m l  valve the muscular area of BqmmrthaS is Irwge, that of 
8IllfLll. 

Hqeros.thG -a& ( C a d )  
Plate II, figures 19 a-c 

Orlhw - Coarad, Proc. A d .  &L Phitadel hi I 1843, p. 333: GaFter, W. G m ,  
~=.Org.Rem., d m  1,188),p.39,&;k.6g3. 1-4. 

Hqerortmit? trkmmb ( C o d ) ,  Scbucbert and Cooper, Peabody MW. Nat. &t., 4, pt. 1, 
1932, p. 85, PL ZV, &X 13, 14, 17-21,%27, 29. 

The species is characterized by the high cardinal area of the pedicle d v e  and 
the large, coarse, aimple plicatjom. A large specimen measupes: 25 mm., 23 mm., 



and l1 mm., in width, l e e  and thickness, rqwtimly. More average @ens 
are kpproximately 21 mm,, 20 mm., and 8 mm., mpctively. 

Thii widespread species haa been well described and illustrated formerly aa 
an Orlhia. The reasone for the change in generic name are given under the generic 
description. The speoim is not m proIifrc a t  the upper horizon a8 it is at the lower. 

Occurrence. Leray M, IocaIities 10,21,74,77,132,154, %IQ; Leray-bkland 
beda, localities 7, 20, 28, 67, 78, 81, 83, 140, 142, 146, 147, 152, 156, 164, 187, 206, 
220; Rockland MS, localities 27, 30, 136, 148, 156; Cobourg beds, localitius 91, 
103, 131, 134, 229, %7, 259. 

Type. Plesiotype, G.S.C. No. 1151c, Leray-Rockland beds, P~qus t t e  Rspidg, 
Ottawa River, Ontario. 

Genus, GZm& Foerate 
h o m e ,  Orlhi~ inmdpfa Hdl 

Shell small or large, m~b~uadrate, subellipticd; anterior margin convex or 
emqinate; hinge wide and straight; cardinal mg1ea right angIed or obtuse; 
unepnralE y bi~~onvex, the dad ~ a I v e  being the more convex, md haring a more or 
less shailow sinus; ventml beak and area curved or plane, projecting ore&; doraal 
area straight or incurving; ornamentation stmng frilled'cost~, shell impunctate. 

Ventral interior moderately deep; teeth strong; fosseties oblique; den td  plsks 
atrong; muscle scar obcordate, i m p r e a d ,  elevaked anteriorIy. dduchra broad, 
central, commonly elevatRd; diductora narrow, divergent, eiong-ate; adjmtors 
narrow, elongate, at the base of the dentd plaks; s short median ridge present 
extencbg anterior1 y from the adductors. 

Do& valve with ~ballow cavity; eardiaslia strrmg; bmhiophores m in OrlhGt; 
cardinal pmrxes a thickened b e a r  ridge, muscle accars on the side ; platform thick- 
ened,. produced part length M a median ridge; posterior adductors s d l e r  thm 
antenor, separated from one mother by an arched ridge at right angles or oblique 
to the median ridge. 

Externally Glyprwth& &Tern from bath H ~ l e ~  and Heapmod& in ih 
rugose ornamentation. 

Internally the venm valve of GEypiWh& hm weU-de6ned adjustor scars, 
attenuated diductora, broad adductora, a median, ridge anterior to  the adductom 
and prominent kidney-shaped ovarian markin* sa compmd with the lack of 
djustor smm, diductora expmded in front, adductors borne on ta mrmw median 
ridge, the lack d a median ridge antzrior t o  the adductam, and the lack of prominent 
ovarian markings in H e b d h  In the dorsal valve Glyphrthis haa a thickened 
linear cardinal p m ,  and sockets defined by &ell thickening.as compared with 
the thickened end of the cardinal procow and a plate defining the sockeh in - 
Hebeddh.  

Interndlv the dom1 valve is similar to H m d h .  The ventrid palm 
differs in ita &ong teeth, broad adductors, divergent m o w  diductors and one 
aakriorly directed medim ridge, as cornpad with the small teeth, lanceolate 
adductors, subcireular or mb-cordate diductors, and three ridges wteriorly directed 
rrs in Reqmorthb. 

G ~ ~ . ! . d h i s  h J h r ~ g 0 8 a  (Conrd) 
Plate 111, figurea 13, 14, 15 

MW bcaarugasa &mud, h. A d .  Hat. Boi., PhiZadelphia, 1,1843, p. 838; RaU, Bal. Nea 
York, 1, 1847,p 118,PI,XX;YEI,fig. ?. 

GlypMhis bellarupm ( C o d ) ,  Foemte, &l. h b .  Denison Univ., BulL 17, 1914, p. 25% 

The species in smaller than Q. i d p i a  (Hall) and the bra- valve has a 
tendency to be more convex. In both valves the muscle scar is less robust rrnd in the 
pechcle valve there i9 a dight difference in the codguration of the shell just anterior 



ta the muscle scar. (Compare with 3cbuchert and Cooper, Peabody Nat. Hi&. 
Mus., Mem. 4, 1932, PI. VI, fige. 18 and 29.) 

O m m .  Lowvill+Lerav be&, locelitv l56 : &v-Rockland beds. localities 
7, 1B6. 

Typ~ .  Plersiotypm from Leray-bHand beds, Paquette Rapids, Ottawa 
Riwr, Ontario, in the private coflection of G. W, SincZair, 

BkgytwUsis i d p t a  (Hall) 
Plate 111, @urea 16 a, b 

&this k e d p l a  Ha Pd. New York, I, 18-41, p. 125, Fl. m, 12; Meek, Pd. Ohio, 1, 
1873, p. 99, P1. i~ h. 1. 

Glvplorthia C s c d p t a  (dall), Foerste, 86. Lb. D&n Univ., Bull. 17, p. 258;Gchuchert snd 
C o o p ,  Peabdy Nat. Hiat. Mua, Mm. 4, 1932, PL VE, fip. 17,18,24 21,26,29. 

The main differences between ehia species and Q. bdlunqom Conraid is the larger 
&B of G. imculpta (Hdl} and the greater nurnbw and h e r  radial &rise. In the upper 
beda of the Otihwa formation one specimen has been found corniderably larger than 
the others and bv ing  a slight tendency h a medial depression in the dorsal valve. 

O m e n w .  Cohwg beds, locality 103. 

Genus, E~orlkis Faerste 
Genotype, E. n W  Fcewte 

E x t e d y  the pedicle valve of Erid.&& has 5 fold at the beak that grdually 
becomes a shus at the anterior. The brmhial vaIw begins with s  hallow einw 
that anteriorly becomes a fold. 

Eridorthis was originally d e h d  by F w m  aa being a subgenus of Pledorthe's. 
He did not mention the Btrongly imbricated ornamentation, but recognized the 
reversal of the fold and sinus of both valves. 

Cooper has sham that the speciaa ia most aloaely related to C f l m t h M ,  but 
&emidly diflFers in that in the latter the sinus of the bpchial valve and the mn- 
vexity of the pdlicle valve r m a b  rmpctively a sinm or shallow depression and a 
convexity throughout life. 

Internally, in the pedicle v d w  of EmXorhis the cavity is shalIow, dental plates 
well defined in maturity, adductor trmk linear expanding anteriorly, as compared 
with the same valve of Glypfwlhi9 in which the cavity i~ moderately deep, dental 
p l h s  strong in youth but obsolete in old age, and adductor h c k a  broad and corn- 
mody elevated. 

L Eviddhia m k l a d d  n.sp. 

Plate IFI, figu~es 17 W, 18 

Subcircular to  subquadrate in outline; greatest width a littl; anterim to the 
middle; hinge about tw+thids width; holotype measuring: width, length, thicknea, 
and hinge, 23 m,, 18 mm., 13 mm. (both valves), and 16 mm., mspectively; two 
other pedicle d v e a  averaging: 19 mm., 14 mm., 7 mm. (one valve), and 13 mm., 
mpectively; cardinal angles obtuse; cardinal area of pedicle valve high, the p a w  
type 5 mm., in height; delthyrim large, triangular, and opm; teeth strong; stria 
50 to 60 in number, strongly imbricated ; ventral fold low, becoming a shallow sinus. 
Interiors not seen. 

El-idorlhis rocklademis differs from E.  nicklesi and E. rcyvm& in being Isrger, 
more gibbow, in having more numeroua and finer strize, and in having the fold and 
sinua of the pedicle valve and the sinvs and fold of the brachial valve legs ~trongly 
marked, though this may be due h past to poor preservation. 

O m m w ,  LowvilIe-hay beds, looality 156; Lemy beds, locality 158 
Type. Holotype, G.8.6. No. 6387; paratype; No. 8388; both from Zeray beds, 

Stewart quarry, Rockland, Ontario. 



Genus, Dolmaneh W and Clarke 
Genotype, O M  A w h d M  Hill rand Ckke (non Didman) 

Subcimuhr or s u b q d b ;  slightly biconvex m plan~onvex; moat species 
smttlI; binge shorter than greatast width; c m  angles rounded; cardinal area 
small, pediole area the larger; delthyrium open; atrire, sharp, grou* in bundles, 
generally curving slightly on the whga and along the cardinal regon; dl crossed 
by growth h e s ,  amd in pbcw rum concentric lines; &all, punchte. 

Pedicle valve longer than the braohid, and having a low fold. 
Brachid valve flat, having a shdlow snlcus. 
Pedicle interior: cavity and fmttes  deep; teeth heavy for the h of the valve; 

plates strong, diverging; muscle scar bilobed anteriorly ; adductors linear; diductora 
elongate usuaIly beyond the adductors. 

Braohid interior: oavity occupied by short, ntout, divided c m 6 d  process, 
whiah in some fills the delthyrium; bmchiophores simple, divergent, supported - by adventitious shell matter; median ridge low; muscle scar mdl. 

The genus is dtstinguished by ih plan~onvex profile, its fasdoles of &is 
ouwing on the wings, and ib bilobed ventral m m l e  scar. 

Schuchert and CDoperx in revie- the we of Bancroft's gene& name h a ' &  
substituted for Dalmmella concluded that c m n e s a  or fineness of striation is not 

- a sufficient basis for generic differentiation zbnd retained the genus Ddmnellu, 
beoause the internal! structure of Ddmanslba and a n a i e U a  is the same. Later 
Cooper1 w e d  the whole group of North American DdmtreUm to Bancroft's 
genw fikwedla with& giving any mason. The present h t e r  rehim the long 
established genus D a E m l h ,  which ia perfectly underatood, until the sy&matjsts 
establish a firm basis for a generic dzerence. 

D d d  rndlsptsnc&da Wilsw 
Plalte 11, figures a0 a, b 

D. d l e p w  W b n ,  Rg.. Soc., 3rd ser., 26,1932, m, 4, p. 389, PL W, & 6,g. 
ComparativeIy large for the genus; width and lmgth 20-n mm. md 15-18 mm., 

respectivelyj greatest width &bout mid-length; cardinal area not o b d ;  atrim 
numerous, beginning with 11 and increasing by bifuraation; cr>untle~ minute 
punctse, to a large extent arranged in rows ao closely placed ata to make the inter- 
spaces appear as ridges, particulrrrIy when situated upon the stria. 

D. m-a differs from the ubi uitorts D. r o g a  in size and in the promi- 
nence of the punctse. It is smaller an more subcircular than D. emacerala or 
D. tuhittdwi. 

3 
Ocm~ence. Sherman fiIl beds, loodities 196, 197, 200, 210,255, 260; Sher- 

m F's11 or Cobourg beds, locdity 43; Cobourg beds, locality 247. 
Type. Holotype, G.S.C. No. 6610, from Cobourg beds, outcmp where a 

stream crosses the mad, one mile esst of Strathmore, con. I, Roxbomugh tp., 
Iontario. 

DalmtmdEa pp&mis (Sinclair) 
Plate I T ,  figures 24: a, b 

OPmaai& p q ~ s e  Binclair, Can. Field NR~. ,  69, 1946, p. 73, PL IL, figs. 2,3. 

Tramverse outline; planwonvex, pediole mlve wedy cun~ex~  brm'hial valve 
fEat; d i d  angles broadly rounded; length and width of holotype 11 mm. and 
14.5 mm. respectively. 

Pedicle vdve having a b d ,  ahdow &us, brachial valve hawing a m m  
sponding low, gentle, median c o n d t y .  

Stfise, ooawe, few, about 4 to 5 in 2 mm, at  the front. 
1 &bubert. C k ,  aad Cuopsr. G. A,: PmWy MW+ Nut. RM.. Mm. 4, 1888, D. 181. 
S Cmm. Q. A.; Index Fwzla ofsorth Amer~ca. SW. p. a51. 



The species is nearest to 0. lob- Raymond, from which it differs in its 
more rounded cardinal anglea and maller &e. IO cI8a-a from the  more pmlsc 
D. rag& in its Imger aim, more transverse outline, and coanser s t r i ~ .  

Ommm. Lemy-Rockland MS, locality 7. 
Type. Holotype, from hmy-Rackland be&, Paquette Rapids, Ottawa River, 

in the private col1ections of G. W. Sinelair. 

DdmanellQ TW& (Sardeson) 
Plate IT, figure 21 

~ e s o n ,  Minneeote A c d  Nat. W, Bull. 3,1882, p. 33, PE, V, 14, 
:%kmdla) lcdudim& ( D h n )  Hall and Clark@, New Y m k  P&L, 8, pt 1. 1802. 

PL VB, k. 27-31. 
~~h roglfa (Ssrdmn), Rsmvnd, b 1 .  Bum,, C k d a ,  MUFA BuU, 31, 1921, p. 1% 

PL v, figs. 5,6. 
OutIine mborbic Jsr ; pmHa planmnvex; d l ,  averaging: width, length, 

and thichess, 11 mm. ta 14 mm., 10 mm. to 12 mra, and 4 mm. to 6 mm., respec- 
tively; hinge a jittle ehorkr than the great& width. 

Pedicle valve modemtely convex, with convexity prominent, almost forming a 
fold dong the median line; brachid mIve flat with a hal low depredon fmm beak 
nearly to the mterior margin. 

Stria, as Raymond has shown, 11 primaries bifurcating with one, two, or three 
muondark, which inorease alowly in &e giving the d v e  an irregular fascirmlate 
ornamentation. 

The speedies has been far yeam designated aa D, ihnhdinmiu @h) from 
Europe, but Raymond hna shown that i t  diflera in having I l primaries instead of 
approximately 30, the secondari~s originate farther from the beak and increase 
less rapidly, p d u c i n g  a less regular appearance. 

The species differs from D. whithkem' in its m m  mbcircuiar oukhe, maller 
sise, shorter hinge line, and less numerous stria. It diffem from D. rniXkpxclala 
in its m l l w  mm, fewer striae, and less striking punctz. 

Omrrmw. 'LowviIJe beda, locality 156; Leray beds, Imxlitim 4,31, 77, 109, 
156, 164,171,214, 264; by-Rockland beds, locdities 7, 20, 145; Rockland bde, 
Iodities 22, 24-, 65, 139, 148, 156, 163, 173, 211; Rockland or nulI beds, localities 
136,209; Hull M, localitiw 44, 51,53, 58,Q 82, 138,215, 217,227; Hull or Skier- 
man Fall beds, locality 50; S h e r m  Fall beds, localities-at all exposures; Cobourg 
beds, l d i  tim-at all exposures. 

Type. Plkotype, G.S.C. No. 6390, from Leray beds, quarry west of L'Orignal, 
Ontario. 

D Q l M  w h M  ?itaymod 
Plate 11, figures 22, 23 

lhhtdh, w h i W  Ebymdnd, Geol. Burr., C d a ,  Mm. Bull, 31, 1921, p. 16, m. V, 
fige. 11-14. 

Ranmnvex; wider than long; I- for the genus, holot-ype a large a p e h e n  
measuring: width, length, and hinge, 25 mm., 18 mm., and 22 mm., respectively; 
a t r i ~ ,  thread-like, inore+ rapidly by bifurcation with ten to twelve finer s t r i ~  
between two c o m r .  

Pedicle valw modemtely convex, and lacking a m d a n  ridge. 
Brachial valve almost flat, with s alight median g m e  mar the beak. 
Interiors not holm. 
It has not been cited before from Eastern Ontario. 
The species differs from D. rog& and D. m i m m  In itrs sks, 

moM transverse oatline, longer hinge line, and more n m m u s  s.ltrire. 
0-m.  Shemm Fall beds, localities 11, 13; Cobourg beds, lomliity 252. 
Type. Helotype, G.S.C. No. 3210; pmtype, No. 3240a; from Peterbrough, 

Ontwiv. 



Genus, Dinortha'g Hall and Chrke 

Trawersely semi-elliptical, suborbicular to wbquadrate; profile biconvex or 
aonmvo-convex, exoept for the umbo; margin broadly rounded, &might or faintly 
marginate; a broad sinus often in the pedicle valve, also some having a narrow, 
shallow depression in the brachial d v e ;  c a r d i d  m s  almost &might, pedicle area 
a h o a t  at right angles to the brrtchid area md longer than and projecting over it; 
delthyriurn gend1y uncovered, but many filled by cardinal process; ornamenb 
tion, cost% not very numerous, c r m d  by fine concentric growth lines; shell im- 
pmctate, but ocem~siondly having tubdose cm&. 

Pedicle interior shallow; teeth strong; mckets shallow; f&tes oblique; 
dental plates not receding, obscure in gerontia individuals; muacle a m  quadrate, 
mteriorly bilobzd; adductors md1, forming an oval field divided by a low median 
ridge; diductors diverging, expmded in front, enclosing the adducbrs; adjustora 
distinct ; p+Pid markings prominent ; anterior margin fineIy arenulate. 

Brachlal interior: cavity smrtI1; brachiophores orthoid, diverging, supported 
by shell thickening, bluntly pointed; cardid prmem strong, menulated, often 
appewing bilobed ; median ridge short, posterior adductors smaller than anterior, 

Di7bOTthis is distinguished by its bicoavex or concavooonvex profile, and the 
bilobed anterior muscle field of the pedide vaEve. The genus exhibib two typw of 
brachial vdves, those that are convex throughout, and those in which the regularity 
of the convexity ,Jr broken by a median depmsion or sinus. The genus has also 
been divided acmrding to the fineness or co~mness  of s t r i ~ .  The subgenua 
P l a d m y s  been established to designate those forms having numerous fine 
atria?. 

Erthis differs fram H e h W a  in having a more h p l e  prome and coarser 
and fewer stria. 

Plate IV, figures 18, 19 
Sub-elliptical outline; resupinate or plano-convex, except at the umbo; large, 

holotyp meamring: width, length, and t h i b w a ,  29 mm., 23.5 mm., and 8 mm. 
(braehial valve), many specimens larger; hinge, 22 mm; cardinal angles rounded; 
anterior margin broadly rounded. 

Pedicb vdve flat or reaupinata, except at the umba, &owing a tendency to 
ham a broad &allow depredon extending from behind the umbo t o  the anterior 
margin. 

BrmM valve aonvex, without a &us, a tendency ta flatten in the m& 
region. 

Btriee, 40 to 55, ~trn~lg, coarse, rounded on top, with interspttcen equal to  or 
greater than themselves, multiplying about onethid the distance from the beak, 
in the brachial valve: one, two, or even three new implmted between tlze 
p M e a ,  rapidly in&g in size, BO that the alternation of atrire, characteristic 
abut mid-length, becomes uniform near the margin; multiplication by irnplanttk 
tion in brachid vdve and by bifurcation in the pedicle vdve, in a few cases one 
8 t h  hmmes th ree ,  but the increase in size is so rapid that the regularity is only 
slightly disturbed; an occasional additional 8 t h  occurs near the margin of both 
vdves; strke on cardinal wings not numerous nor exceptionally fine. 

The speciea diers from D. p&i& in its size md mult ip~i~t ion of s t r k .  
It differs from D. aubqwdrah in being larger, in lacking a siuus in the bmhial 
vdve, snd in the multiplication of strk once in place of twice. It is simiEex to 
D. iphigmia in having no sinus in the bmchial valve, but differs in ilx much greater 



~ise ,  in muitiplication of strire onoe instead of twice, in the coarser and in the more 
pr~nounced alternation of 6 in the mid region, and in not having numerous b e  
stris on the cardinal win@. 

Oorm~etace. ICOCkland be&, looality 166; Rookland or Hull bed@, Imlity 158; 
Hull beds, localitiw 58,60, 167, 195,213; Mull or Sherman Fall beds, locality 212; 
Sherman Fall beds, localities 186, 263; Cobourg beds, locality 251. 

Type. Rolotype not from the Ottawdt.  hwrence Lowland, but from 
BeLlde,  Ontario, G.S.C. No. 1620; paratype No. 6391, from Hull or Sherman 
FsU beds, north of W& red brick house, Ange- gardien road, 4 miles west of S1OrignaI, 
Ontario. 

D i m  lxldmi m*. 
Plate W, figures 16 a-c 

Sub-elliptid in outline ; mupinate, medium she, measuring: width, length, 
and thicknew of holotype, 29 mm., 21 mm., and 7 mra, respective2y; hinge 14 mm.; 
cardinal angles blunt; cardinal area very n a m w  at the extremities, that of the 
pedicle vdve riaing abruptly near the be&; anterior mzqin slightly sinuate. 

Pedicle valve flat except for a broad, sbdlow depmion that includes about one- 
third of the area. 

Brachid valve without b u s ,  oonvex in the median region, dm& a b d ,  
low fold, hemming flattened towards the sides. 

Strire, about 40 to  60 at the margin, th red ik~ ,  sharp1 muItiplJring once 
near the beak, and a m  about two-tbda the didmce to the margin, increaeing 
rapidly in size; interspacca equal to  or greater than the skire. 

D. d& belongs ta the group of the genus that hcka a ginus or depression in 
the braohid valve. It dfiem from D. iphigmia and its varieties in it9 lrarger size, 
more flabellate formk md more pronounced fold in the brachia1 valve and sinua in 
the pedicle vdve, and it lacks the tendency to form numerous small etrim on the 
&a1 w i w .  

0mwm.a. Shemm Fall beds, localities 127, 160, 199, 283. 
T g p .  Hdot , from Sherman Fall beds 1 mile W& of Finch, in the private 

collection of J. A. T alder. 

Dimhi3 d&a Lsp. 

Rate m, figure 20 
Sub-eElifical in outhe, kbeflate; phmonvex, except at the umbo; lwge, 

width, length, and thicknm avenging: 35 m, 25 mm., and appmximrately 5 mm. 
brachial valve) ; cardinal angles rounded; anterior margin broadly rounded. 

Pedicle valve almost fiat, except at the umbo. 
Bmckial valve with moderate convexity e~nsidering the size of the species, 

flattening out at the wings; having s broad, shallow sinus, particularly defined in the 
umbonal region and disappearing bmrds  the margin. 

Stris approximtely 60, sharp, comparatively fine, multiplying at approxi- 
mately 6 mm. from the beak, and &gain at 11 m, occasionally two implanted 
almost, at the mme atage of growth between two primaries, and oc~f~sionally s 
tertiary stria; increase in &e so rapid as to give a general impression of uniformity; 
interspaces equal t o  or p a t e r  than the strk. 

All of the few a p h e n s  present are crush~d. Better material would yield more 
satisfactory results. The species beIong~ to the group having a m e 4  sinus. It 
diffem from D. d g w d r d a  and D. d q u d r a t a  altmda in its larger size and more 
flabellete outline. 

Ocnsl7enee. RockEand or Hull beds, locality 79; HulI ? beds, locality 215; 
8herman Fell beds, locality 13. 



Tgpe. EoIolotype, horn Hull ? beds, Mumay's quarry, L'Orignal, Ontario, in 
the private collection of G. W. Sinclair. 

DinoTEhi8 iphigmia (Billings) 
Plate IT, figures 9, 10 

i p h i p i a  Bil l iw,  Gol .  Sum., Canada, P& F=., 1, 1805, p. 138, &. 110. 

Subelliptical or mbqundrate in outline; moderately biconvex, width, Iength,' 
and thickness averaging: 23 mm., 19 nim.,, and 8 mm., respectively; hinge short, 
12 mm, ; cardinal angles rounded; cardha1 area IOW, neither valve projecting far; 
brachial beak dightly incurved; anterior mrtrgIn straight or broadly rounded. 

Pedicle valve gentfy convex at the d o ,  almost flat on the sides, and having 
a broad, shallow, mesial depression at the anterior. 

Rrachial valve moderately convex, no rnesial depression but a ~ I i h t  ff attening 
of the convexity in the oentral region. 

From 45 ta 60 very h e ,  eubangular &&E, multiplying about o n ~ u & e r  
distance or lew from the beak, and in some indances sgain new the anterior margin; 
by implanttition in the brachial and by bifurcation in the pedicle valve, growth in 
aize rapid so that  the regularity of ornamentation is more or less retained; inter- 
spaces equal to or greater thsn &h; s h i m  on the e a r d i d  wings fine and numeroua. 

D: iphipmia diflera from all others in the numerous fine s t r i a  on the cardinal 
wings. It diffem from D. p&ineUa in its multiplication of s t r h  and in its short 
hinge line. It differs from D. .~ubqudrata in its smaUer size, proportionately shorter 

i hinge h e ,  low cardinal area, lack of a mesial depression in the brachial valve, and 
in the rapid increaae in abe of with broader intmpaces. 

Occtstrence. R o c k d  beds, locality 165; Hull beds, localities 137, 210, 217; 
Sheman Fall beds, localities 13, 42, 186, 210, 263; Cobourg beds, localities 43, 96, 
133, 189, 208, 232. 

p .  Cotypea, G.S.C. Nos. 1634a-c, from Cobourg beds ?, an unspecified 
locality at Ottawa, Ontario. 

Dinorthis i p h i p i a  d i a  n.var. 
Plate IV, figures 1, 2 

Sub-elliptical to sub-orbicular in outline; phwmnvex except at the umbo; 
small, hoIotype (brachid valve): width, length, and thickness, 20 mm., 16 mm., 
and 6 mm., respectively; hinge line 13 mm.; paratype (pedicIe d v e  of another 
specimen) 18 mm., 13 mm., and 3 mm. ; cardinal anglea m d e d ;  pedicle cardinal 
area erect, brachial area not seen but, apparently, more incwing. 

Pedicle valve flat with very 1ittIe elevation at the wnbo. 
Brachial valve convex, though some specimens are slightly Iess convox acrosa 

the median region, and without a sinus. 
About 18 primary abrim, muItiplying to 35 or 40 at the margin; the holotype 

has an additions3 5 minute s t r i ~  added just posterior to the margin; other specimens 
h o w  an occasional one or two; multiplication of striae by implantation on the 
bmchial, and by bifurcation on the pedicle valve; in mod cases new strire in the 
b~achial valve dtemte with the primaries, but occaaioaally two are added simub 
tmeously; multiplication begins 6 mm. to 8 mm. from the beak; enlargement rapid 
so k h a t  there is an appesrance of comparative regularity; in pedicle vdve multipli- 
cation 6 to 9 mm. from the beak, one s t r i ~  dividing inta two or in some cases three, 
and in one indance into four, plications, or the p h r y  may continue simple t o  the 
anterior margin, Unexioliated specimens exhibit a tendency to have severd finer 
stris crowded on the cardinal wings, as in D. iphigmia. Exfoliahd specimens show 
 harper atrise, and a greater difference in the a1 ternation of primaries and secondaries. 



42 

D. iphigenia media is like the species in general outline, in the brachia! valve 
lacking a sinus, and in the comparative evenness of the strire. It differs in being 
smaller and in having more numerous strire. 

The variety differs from D. iphigenia minor in being a little larger, in having a 
greater alternation of strire, and in having a flatter pedicle valve. 

The variety differs from D. meedsi in having few strire, and these are not strik­
ingly arranged in bundles. 

Occurrence. Leray-Rockland beds, localities 3, 7 (loose), 16, 19, 24, 207; 
Sherman Fall beds, localities 13, 43, 84, 160, 166, 186, 199, 212, 261, 263. 

Type. Holotype, G.S.C. No. 6392; paratype, No. 6392a; both from Sherman 
Fall ? beds, Jessops Rapids, Bonnechere River, Ontario. 

Dinorthis iphigenia minor n.var. 

Plate IV, figures 3, 4 

Transversely sub-elliptical; gently biconvex at the umbo; small, width, length, 
and thickness averaging 17 mm., 13 mm., and 7 mm., respectively (both valves, 
the brachia! being the more convex); hinge about 11 mm.; cardinal angles rounded; 
cardinal area low; both beaks slightly incurved; anterior margin straight or broadly 
rounded. 

Pedicle valve gently convex at the umbo, becoming fiat on the sides and fiat 
or slightly depressed in the central region. 

Brachia! valve evenly convex, no mesial depression. 
From 35 to 45 strire of two orders, secondary ones not increasing in size rapidly, 

giving the whole an aspect of alternation of strire right to the anterior margin; a 
group of very fine strire on the wings as in the species; implantation on the brachia! 
valve and bifurcation on the pedicle valve as a rule occurs once only, beginning 
about one-third the distance from the beak, very rarely one or perhaps two ad-
ditional strire near the margin. . 

The species is like D. iphigenia in having no sinus in the brachia! valve, and 
in having numerous very fine strire on the cardinal wings. It is smaller, and exhibits 
a much more marked alternation of strire. It differs from D. meedsi W. and S. in 
having fewer strire, and in the definite alternation of strire. It differs from D. meedsi 
plana n.var., described below, in these same features and in being more robust. 

Occurrence. Rockland beds, localities 24, 155, 165; Hull or Sherman Fall beds, 
localities 50, 210; Sherman Fall beds, localities 182, 186, 199, 216, 263; Cobourg 
beds, localities 43, 111, 179, 258. 

Types. Holotype, G.S.C. No. 6393; paratype, No. 6393a; from Cobourg beds, 
lot 1, con. VIII, Cornwall tp., Ontario. 

Dinorthis (Plaesiomys) meedsi germana (W. and S.) 

Plate IV, figure 6 
Orthis meedsi germana Winchell and Schuchert, Amer. Geol., 9, 1892, p. 290. 
Orthis (Dinorthis) meedsi germana W. and S., Geol. Minnesota, 3, 1893, p. 428, Pl. XXXII, 

figs. 43-45. 

D. meedsi is characterized by its biconvex profile, with the brachia! valve 
strongly convex, and its strire grouped in twos and threes. This variety is similar 
but smaller, the ventral valve has a slight angulated fold, and the dorsal valve a 
shallow but distinct sinus. 

The two specimens found correspond to the description except that the brachia! 
valve is more convex, the size a little greater than the illustrated type, and there 
are several coarser concentric growth lines. 

Occurrence. Cobourg beds, localities 91, 258. 
Type. Plesiotype, G.S.C. No. 6405, from Cobourg beds, lot 1, con. VIII, 

Cornwall tp., Ontario. 



DinorlhG h 8 a  phm n.vw 
Plate IV, figures 5 a/-c 

O f i h  &maa (Sa1tm), EiUw, G o I .  SW., Canada, Pal. F-, 1, 1808, p. 188, 111 
-1. 

Subquadrate in outline; planwonvex except at the umbo; d, averaging: 
width, length, a ~ ~ d  t h i c h m ,  18.5 mm., 14-5 mm., and 4.5 mm., respectively; 
hinge not quite three-quarters greatest  length; cardinal angles rounded ; eardinaI 
area narrow, that of pedirle valve low, but rising abruptly with the brachial vdve 
projecting beyond it; short, wide, trianguhr delthyrium. 

Pdicle valve almost flat, except for alight rise at the umbo. 
Brachii valve almost flat, except at the urnbo, without a true sinus, but 

exhibiting s flattening in the central third of the anterior. 
S t r i ~  55 to 60, crowded on the wings; h e ,  enlarging gradually, producing an 

irregularity in size; multiplying t h m  timea, secondaries beghing about 3 mm. 
h m  the beak, the tertiaries at 10 mm., and the quatemries very close to the 
margin; rnultjplication by implantation in the brachinl valve, by bifurcation in the 
pedide valve, where, in a few cases, the s t h  divide into bundles of threea. 

The variety is like the specica in gened  size and outline, but differs in being 
.very thin and flat, and in having the brachial project beyond the pedicle valve. 

O m r e n c a .  Sherman Fall beds, locality 57; Cobowg bda,  localities 1100,217, 
226 (loose ?) , 258. 
Tw, Holotype, G.S.C. No. 6395, from C~bourg beds, old limekh, R o o h d r  

street, Ottawa, Ontario. 
~ ~ $ e  oltaeoameis nap. 

Plate IV, m r e  17 
Subquadrate in outline; profile of pedicIe valve not known; medium she, 

width, length, sed thickness averaging 26 mm., 20 mm., and 9 mm., respectively; 
hinge equal to length; d i d  angles Munt; cardinal arm not seen. 

Pedicle valve uncertain, no comp1et.e specimen fd; one broken valve, 
showing approximately the avemge namber of shic,  appears to belong to  the species. 

Brachial valve gibbous over two-thirds of the shell, curving down rather 
steeply to narrow wing.3; m e d  depression p m n t ,  varying from a flattened area 
to a narrow dnus from be& to anterior margin, compsratively deep on the urnbonal 
region. 

Stris, 00 to 75, h, w i t h  intempwes wider than fhemdves, multiplying twioe, 
once. at about on+third or less from the beak and again near the sntePior margin, 
where the amber is @i~&lly doubled, appearing like a fine frill; intempaces 
equal to or greater than atrim. 

The ~peciee diffem from all othem in its giibous bracKm1 valve combined with 
the numerous fine stries with their multiplioation near the margin. 

Occurrmce. Cobourg beds, lwalities 101, 105, 121, 168, 174, 185, 191, 208, 
236, 243. 

Tgps, Holotyp, G.8.C. No. 6398, from lot 23, con. VII, Roxborough tp., 
Ontario. 

Danmthb p e d i d a  ( h o r n )  
Plate TV, figurea 12,13 

*&M && Emmom, GBoL New York, 2nd D*., 1842, 394, fig. 2. 
~inw$is  e c l i d a  (lomomm) &U and Clarks Pd. N m  YO~&;  8, 1882. pL l, p. 228, PI. V, 

figs. A-23; W h d  and Raymond, MW. domp. W,  68,1928, p. 268. 

The species restricted is mborbicular; plano-convex, except at the umbo, 
widbb, length, and thiclmess af s p i m e m  in this region averaging 22 mm., 18 mm.; 
and 7 mm., rwpectively; binge Iine approximately 18 mm., somewhat less than the 



greatest width; cardinal angles binnt; pedicle area higher than hrwhial; mterior 
msrgin broadly rounded. 

Pedicle valve prominent at the umbo, becoming flat and almost concave 
towads the margins. 

Brachial vdve regularly convex, moat prominent in the middle; no m e d  sinua. 
SLriris numbering 22 to  30, rounded, com~te, simple, with intervening spaoee 

equal t o  or greater than the striee. 
Many form8 have been included under the name DdrwrLhia pectinella. hens' 

type has simple strong pIichtions, and Wcard and Raymond have restricted the 
species to those bvjng this omzmenkfion. The species can be dkhguished from 
others by this h c t e r i s t i c  striation. The Minnesota species D. pediwlh - 
hae the same t y p e  of s t r i ~  but it js smaller. 

A variety of finorthis &imUa, found at the quarry about f mile west of 
Finoh, is much larger. 

Occzcrretace, bray-Rockland bode, localities 144,187 ; Rockland beds, localities 
166,211; Hull beds, locdity 210; Sherman Fall be&, Imalitiea 10,186,193,200,202. 

Type. PIeaiotypes, G.S.C. No. 6399, frum S h e m n  Fall beds, Castor River 
1 mile  east of Embrun, Ontario, and from HuII ? beds, M m y  quarry, L'Ori~l, 
in the private collection of G. W. SincIair. 

Danmthi8 pdnel la  cf. mwmep (N. E. Winchell) 
Plate IV, figures l l a, b 

0&& V '  N. H. Wiohell, 9th Rept. Ged. Nat. H&. Sum., Minnesota, 1881, p. 187. 
O h 6  (Diwlbiu) pectineh Tar. N. K UTinchell), Winchell and Schuehert, &l 

Minneeda, 3, 1893, p. 426, P1. d. 6ga. 35-38. 
D i W h i s  peditaeUa surem$ (N. H. Wmchcll) is like D, p&ineUa in its general 

outline, profile, and straight, simple plications. I t  difiera from the  s p i e s  in being 
consistently m l l e r ,  avenging approximately 17 mm. in width and 12 mm. to 
13 mm. in Iength. 

The specimens found in the region are few and broken, but they appear to 
correapond in all particulars. 

O m w .  bray-Rockland be&, locality 151; HdI beds, Iocality M; 8her- 
m m  F 1  beds, localities 185, 202. 

Dtndhis p o r c h  @i&y)? 
Drtm's pmah (McCoy), Billine;~, &l. Sum,, Cmads, Pat, FM., 1, l=, p. 186, fig. 111. 
B- cites thia form from Ottawa and L'Origaal. McCoy's original illustm 

tion is very poor, but it h the large simple &rim of D. pecti9beUa. BjlLinga alm cites 
the species from the Richmond of Anticmti, and it ia probable the drawing was made 
from an Anticmti specimen. No such a p e c i ~  has been seen by the writer. 

regdaria nap. 
Plate IV, &gm 15 

Buborbioular to mb-elliptical in outhe; p H e ,  planwonvex, except at umb 
if the identification of the pedicle vdva is correct; large, holotype (bmhiak valve) : 
width, length, and thickness, 34 mm., 25 mm., and 7 mm., respctively. . 

Pdicle valve not estabhhed.. 
Brachial valve without b u s ,  convexity greaterst abut 6 mm. from the beak, 

doping down evenly to the anterior and sides, but flattening out aomewhat the - 
S&, shsrp, round, mther fine, 19 or 20 prhmies ,  mulLiplying to 45 to 50 

~t the mrargin by implantation of the secondaries at about 9 m. from the beak 
and a few tertiaries near the margin, all inoreasing m rapidly in size that a general 
uniformity i~ maintained; an evident tendency ta have s number of finer striae 
on the wings; intersp~wa broader than shim. 



The speci;?s belongs to the goup of the genus lacking a -a in the brachial 
valve. It differs from D. iphigmia and its varjetiw in king subcircular, in ih larger 
mze, in averaging larger interspaces, and in 1%- the fine sstrim on the cadinaI 
wings. It differs from D. browni in lacking the mesid sinus in the brachid valve, 
in its more suborbiculm outline, and in the p a t e r  regularity of lthe strk. 

O m m e .  Rockland beds, lmatities 22, 165; Hull beds, loc~bIEties 215, 221, 
227; Hull or Sheranan Fall beds, localities 61, 212; Sherman Fall beds, PwaIitiea 13, 
263. 

Type. Holotype, G.S.C. No. 6402, from Sherman Fall beds, Aux Raisias 
River, juat east of Blaok River Station, Ontario. 

Dimrthh s t r&m*a  W h n  
H B . ~  W ,  figures 8 a, b 

~ ~ i s a b m l h m w h , ~ . ~ , C a n a d a , ~ e r . 3 , 2 6 , n e a 4 , p . 3 9 1 , P L , f V , ~ 7 , 8 .  

DaDanmthis 8tralkmm-a in size and rshspe is most c l d y  allied to D, iph-ia 
m i w  n.var., but the striee are h, more m m w ,  70 to 90, and, so far as can 
be seen, they lwk the ~lternation of &h. 

It ia curious that no other wcimens have been found of like dim and having 
m& numerous fine str ie .  

O m m .  Cobourg U, tclcaIity 247. 
Type. Holotype, G.S.C. No. 6611, from Cobourg b&J outmop in atream 

crossing the r o d  1 mile east of Strathmore, Ontario. 

Dirswlhi8 mbquil&& (Hall) 
Blab IV, figures 7 a, b 

M i d  aubgwdmld Ed, Pd. New York, 1, IS47 . 126, Pl. XXXTIA, Q. 1. 
Orlhh (Ds*-hia] s u b p d n a t a  (Hall) -hell and fchuchert, ~ e o l .  Minneaob, 8, p. 428, 

Pt. XXXIT,. @. 46-60. 
Dimrthiu ( P h w m y a )  adquad& (Rall) Buhuchert and Cooper, Peabody MW. Nht. Ebb., 

Mem. 4, pt, 1, 1832, M. X, figs. 15, 17, 18, 24-26. 

This species belongs to the group included in &he subgenys P l a e h g 8  became 
of the number and fineness of the strisa, 50 to 75. It is charaoterized by its sub- 
quadrate outline, the mesh1 &inus in the brachial valve, the multiplicaticln of h e  
s t r k  onm near bhe beak, and in many cases again neax the margin, with increase 
in size so rapid as to  give the striation an appemnce of uniformity. 

The type species is cited from the Richmond, but there are a n u m h  of speci- 
Inem in the oolleotiom that correspwd to the description and illustrations. 

 me. Hull beda, localities 60, 137, 138; Hull er Sherman Pdl M, 
locality 61; Sheman Fall beda, locdities 42, 188; Cobourg beds, locdities 43, 86, 
99, 123, 133, 185, 189, 226. 

Type. PIesiotype, G.S.C. No. 6403, from Hull W, R o b i  quamim, 
east of 0th- O n b o .  

Dinurthds wbqu&& aikmda n . w .  
Plate W ,  figures 14 a, b 

Or* +drab Billings, Ceol, Canada, 1863, p, 105, fig. 148. 

Outline subquadrap; profile planwonvex, except at the urnbo; large, hole 
type - rnwamiy:  width, length, and thicheas, 27 m, 21 mn., and 8 mm., rtr 
spechve1y; hinge 20 mm. ; cardinal ebngles bluntly angular; cardinal area narrow, 
but pedicle area rising abruptly, in the centre third, alm& a$ right angles to the 
plane of the shell; wings gently deflected, more pronounced in mme specimens 
than in others; anterior mwgin almost straight. 



Pedicle vdva flat, except for the alight convexity at the umbd and in mme 
apecimem the deflexion at the winm. 

Brmhial valve mder~ t e ly  convex, but h~ving a shallow sinus that becomm 
flattened ankriorIy, producing the rather straight anterior margin. 

S t&, approximately 45 to 60 multiplying twice, once near the beak sod agbin 
near the mmgin, increase in size gradual, producing an altern~~tion in striation 
more marked in Borne spechew than in others. 

The variety is like the species in size, in having a mesh1 sinus in the brachid 
valve, and in having a subquadrate outline, though in many specimens the ratio 
of width to Iength is proportionately greater than in the typical species. The great- 
est diflerence, however, is the variability of the increase in size of the secondary 
and tertiary s t r k  and the consequent appearance of alternation. 

The hdotype is the specimen figurcd by Logan m Orthis d q c d r d a  Hdl. 
Occeffl-etsce. Hull beds, localities M, 217; Shemm Fd W, localities 55, l%, 

263; Cobowg a, locditiea 118, 133, 162,258. 
Type.  Rolotype, G.S.C. No. 1630, from Cobourg ? beds, an urxspecified 

locality, Ottawa, Ontario. 
There are in the collectiom five tma of pedicle valvw of Ds'mrthh. AU M- 

metis are detached, and it is not possible to assign them to my known species, 
therefore, no name ie given them, but until relationship can be established atten- 
tion is drawn to these several forma. The contrasts are tm ~ , t  that the specimens 
are described below. 

With these pedide vdvea are ~ v e d  crushed brachkl valves, having strira 
of about the same order. They are lrsrger and more convex than most Ddmrlhis. 

Pedicle vdve No. 1 
Plate IV, figure 23 

Sub-orbicular; flat; large, width, length, and hinge measuring: 37 mm. 32 mm., 
snd 30 mm. respectively; tb few specimens are a little smaller; cardind  an&^ blunt; 
anhior margin rounded; stdse, broad and rounded on top, having fht intorspaces 
less than the width of the drim and with angular margins, as show from the inner 
side; bifurcation of strim at least twice; the first a little obscure from the inner aide 
but apparently at about mid-length, a second near the margin and exhibiting one, 
two, or even three snaller striss between two larger; muscle scar typical and strong. 

Omwace. Shermafl Fall beds, locality 200. 
Type. Holotype from Shemm F d  beds, the quarry I mile mat of Finch, 

Ontario, in the privak collection of G. W, Binclsir. 

Pedide valve No. 2 
fiteKv,figure22 

Subqdrate; fbt or slightly convex; large, width 28 mm., length 20 mm., 
hinge 25 m,; cardinal angles blunt, anterior margin rounded; 38 r ib ,  stmng, 
generally wider t h n  their interspaces; multiplying at  one-third distance from the 
beak, and a& at threequartem distance. 

O m m c e .  Shemm Fall beds, locality 84. 
Tgpe. Holotype, G.S.C. No. 6404, from Sherman Fall beds, Goveinor Bay, 

Ottawa, Ontario. 
Pedicle vdve No. 3 
Plate IV, figme 21 

Subquadsate; flat; beak more prominent than in No. 1; compmtiveIy large, 
width 29 mm., length 20 mm., hinge 20 mm. ; cardim1 angle8 blunt; anterior margin 
rounded, 65 striae, multiplying 6rs-t at mid-length, a few in bundles of three; inter- 
spaces about equal, to shire. 



The form is very h No. 1 in aim snd shape, but h finer and more 
numerous atrim. 

O m m .  Hull beds, locality 210. 
Type. Holotype from old quarry 4 miles ead of L 'Or igd ,  Ontmio, in the 

private coIlection of G. W* Sialdr.  

Pedicb valve No. 4 

Plate TV, figure 25 

S u b q h ~ , t e ;  gently oonvex, particukrly at the umba, flattened almost to 
s &us in the median third; width 31 mm., length 23 mm, hinge equal to length; 
cardinal mgles obtuse; anterior margin almost straight; ~trk,  100, first dividing at 
4 mm. from the beak, a m o n d  division at Y mm., and a third near the margin; 
interspaices equal t~ strire; dl crossed by h e  growth lines, and there are in addition 
several come imbrications near the masgias. 

The form is a little larger than the two preoehg, the Btrk are more numeraus, 
anrf considerably h e r .  

O . m m m .  Shermaa F d  beds, Iwdity 186. 
Type. Holotype. from Sherman Fall beds, Castor Ever below Embrun, 

Ontario, in tho private collection of G. W. Binclair. 

Pedicle valve No, 5 

Plate LV, @we 24 

Subquadrate; flat, with a faint depression at the anterior margin; width, 
length, and hinge meamrbg: 34 mm., 26 m, and 26 mm., respectively; cardins1 
angles rounded; cardinal area high, sloping forward bqond the perpendicular; 
anterior margin broaclly m e d ,  almost parallel to the hing; drire, abut 120, fine 
for the genus, having interspaces Iesa than their own width; bifurcation of stria, 
four or even five times, each strim enlarging rapidly. 

The form is like pdcle  valve No. 4 in ita rounded cardinal angles, and in its 
numeroua and frequently bifurcating strire, but it is larger, %tter, and in the car- 
dim1 area slopes fomrd.  

Oeeurretace. Cohurg beds, lml i ty  95. 
T w .  Holotype, Cobourg beds, corner Rochester and Ly& streeb, Ottawa, 

Ontario, in the private aoltection of G. W. Sinclair. 
The following table rewala a number of tendencies in the  development of 

f i n d h i s  as it occurs in this region. Although the genus was present in older rocks 
it did not make its appearance in the OttawsrSt. Lawrence Lowland until the first 
hundred feet or more had been deposited. In ita development within Black River- 
Trenton time the p u p  without a sinus or depression in the bmhial valve entered 
the region first. Those first introduced apparently disappeared first. Some of the 
younger forms livod on until the retreat of the depositing sea. ?'he forms with a 
sinus or depression in the braclid vdve appeared later than the first of those lacking 
the ~sinua, snd of the &X p x b s  and varieties found, five continued until the end of 
deposition. 

Et is evident, also, that there is a, tendency for increase in the number of striea 
in the younger forms. 

So far as they go these findings do not bear oult the mggestion of Schuchert 
and Cooper1 that "D. pectiwna and related forms represent a culmination of a 
trend in the direction of the simplification of ribs". 

1 $ohaahert, h, end-rG.A.! Peabody Mnamm NPt. Hi, Mm. 4, M. 1 . h  H (IOZ??. 





Genus, Daler- Cooper 
GenOtyp.8, Orlhb gibborn BiIings 

Semi-elliptical; bimnvex; wide, shdlow, anhbrly developed sinus in pedicle 
valve and fold in the brschial valve; hinge line straight; shorter than greatest 
width; delthpium open, notothyrium m d f i e d  by cardinal proceee; many radial 
atrim crossed by growth lines; shell fibrow and impunctate. 

In the ventral: valve the dental lamell re are prominent; diductom mescent 
h p e d  and elongate, outlined by a thickened margin; adductor ridge iagle, 
elliptical; a d j u ~ b s  elonpte, narrow; ovarian ridges radid. 

In the brachial vdve the cardinal process ia a thick ridge; bmhiophm long, 
blunt, with convergiag mpporta; concave pktes present, liiting aockets aa in 
P ~ ~ i 8 .  

E x t e d y  the genua U e r a  from He!&& in being subeqdy mnvcx; 
interndly the ~eutrrsl muscle area laclcs the double adductor ridge of that genua. 
The doFsal valve is similar. 

The genus ean be readily dhbgubhed from P h o k  by ite impmcbte 
shell. In addition it has .a wider hinge line and a mare pronounced fold and &us. 
Tntedly  t l ~  venhral valve diduchra are curved and elongak, not aubAabell&te. 
In the brachd interior the brachiophore suppork are convergent not divergent as 
inP7iHdma 

Billing' type specimen of Orthii Nbom, which m l d  automatically become 
the genotype, h a  unfortunately been lost, and Cmper ha9 designated as neotyp  
k sh& from widely distant areas, two from Minneacrta and one from the type 
Iocality, p m t e d  to Dr. Schucherk by Wdter Billings. 

Dohoide8 p'bbow (B i ig8 )  
Plate In,  figures 27 a, b 

M ~ B i l l i n g a , ~ l . f l w . , ~ R e p t . o E P r o g . X W ,  1857, 208. 
Pimdema Foente, 8d. Lb. Dc-n Univ., Bull. 1 4  1908, p 221, m h u ~  a, 1912, p+ 

139. 
Dobodes dbus (B'-], W, JOUF. Pd., 4, 1930, p W ,  PL m, m. 7 d 

14, PL XXXVII, fig. 2. 

Subcircular ia outline; gibboua; plesiotype measuring: width, leugth, thicknew 
md hinge, 20 mm, 19 mm., 13 m, and 14 mm., mspeotively; a low fold snd 
sZ1~11ow sinus premt; striaa numeroua and h. 

D. @%born differs from D. p d z l s  and D. p m M w  o t t u m w  in being pro- 
portionately l e ~  transverse, in having a relatively shorter hinge line, h being more 
giibous, snd in having a more definite sinus in the pechcle valve. 

O m r n m e .  PamelbLowille beda, locality 33; Leray bode, localities 38, 74, 
109, 152; Leray-Rockland be&, lmliticd 7,147. 

Type. Bilbg~%olotyp is lost. Cooper has named three nmtypes, one of 
whiah comes from #e type locality; lesiotype, G.S,C. No, 6409, from Lemy- E: Rockland beds, lot 3, con. 111, R. F., loucester tp., Ontario, 

Dolwde8 p d w  &mnm W~hon 
Plate III, figurn 2& 29 

Ddmoida~ p d w  o&bbtucpnus Wilaw, &U. Nat, 46, No. 6, 1982, p. la6, PL I, fip. 3d, 
Pk 11, figs. 14,15. 

This form from the OtbwML h m m e  Lmhnd w a s  identified aa l%m&mu 
mbqwta (Conrad) in all the older likradme, until Cooper show4 that the genuus 
P h d e m a  is punctak, whereas the apecies from the Ottawa formation is im.. 
punctste. 



Broader than long, holotype measuring: width, length, thickness, and hinge 
line, 19 mm., 14 m q ~ ,  7 mm., and 14 mm., respectively; fold and s h u a  vwy ahdlow 
and with indefinite sidea; stria numerous md fine. 

The species diffm from D. p m  in being d l e r  and in having foM and sinus 
lem well developed. The differences between it and D. gibhsrcs (Billingtl) are given 
under t b t  spexim. 

O ~ ~ ~ ~ m e n c e .  ZOwYilbhy a, l d t i e s  80, lU9; Leray be&, locdities 12, 
15, 17, 30, 40, 41, 62, 73, 75, 77, 78, 189, 143, 144, 148, 156, 169, 171, 220, 262 
(loose), 264, 266; Leray-Rocklaud beda, lucdities 74, 76, 83, 140, 147, 256. 

Xwe. Holotype, G.S.C. No. 6727; paratype, No. 0727a; from Leray beda, 
Rockland, Ontwio. 

Genotype, S. h a  Sowerby bars) 
Ekmi-ovd or mrnioircular; conoavo-convex, pedicle vdve convex, brachiel d v e  

mncave; gre~test width at or neaF the hinge; Gardinal andes mute, in some 
extended; cardinal area low, usually striated, occasionaUy c r w d  by transverse 
wn'nkles ; delthyrim trisngular, p&rtly closed by deltidium. 

S t r k  h e ,  rounded, of two ordera, several finer s t k  between two coarser 
a& on the pedicle valve, more even on the brachid ~ a l v e ;  cormgations in some 
m p e n t  along the hinge line. 

Pedicle interior having m 1 1  teeth, anpported by dentrt1 l m e l h  that curve 
mound halfway to the margin, farming the outside of the muscIe area; mmde 
 car elongate or oval; s short septurn, which divides infa tm divexging p-. 

Brachial interior with wimple carclina1 rocess, posterior face having two 
grooves; c r u ~  plates ~hohart, stmight, or c-8; radian ssptum in many specimens 
a pair of short aepts arising near the middle of the crural bases and converging 
t a w d s  the median line where they m join& by a pair of sub-pwel  septa, which 
extend nearly to the mterior margin; muscle scars M u s e  md ~ubfxhngdar ,  or 
distinct and oval; vascular ridgea present; some form punohte. 

Until the publication of 0. T. Jones' Memoirl on " PIxtambonites and same 
Allied Genera" all American species of Smwbpella had been msigned to the genus 
P&amhiks. Jones has shown that P b d Q h i l e s  is geaiculste, especially evident 
in the interior of the brachial mlve, as contraded with the curve of Smbyella; 
that in %.ha pedicle interior of Pkct&nites the indiahinct muscle mars are within a 
visceral depression; that a low madim elevation is connected posteriorly with the 
dental. lamell= by ahort m septa, whereas in Suwmbyella the muscle mars are 
prominent and usually distinct, and t b e  shrt  median septum ia forked with diver- 
gent prong. In the brachkl vdve of Phlambmiks the indistinct m m l e  seam are 
also in R visceral depression, and a median elevation and two lateral r i d w  disappear 
shod of the hinge h e .  In the bmhial valve of S m i & h  the musde acars m 
bordered, on the inside by a pair of submedian wpta between which is another 
narrow median septum, in nome c m .  

Plate IIT, figure 23 
Subtriangulrsr in outhe;  pndicle vdve very convex; cardinal &ES acute, 

almwt aurIcuhbe; sim, mremeEy -11, width, length, a d  thicheas of largest 
wtpecimen 10 man., 6 mm., and 3 m-, respoctivaly ; great& width at the hinge line; 
&ire, few md b p l e ,  7 to  9 in number, with bmad flat,  paces between; strong 
concentric growth Iinea; ahdl subhnce  fibrow and Gnely punctate beneath the 
outer layer. 



BmhiaI valve not reoogdd.  
Interiors not mn. 
The spwiea is put in S m ~ &  with a query because of the lack of interiors 

snd of the brachial valve. The outline and profile are of the Sowerb%(& type, 
although there is a simplification of striation. 

S. 7 minutn differs from other species in its minute &e and aimpliiication of 
st*. 

Ommmm. Cobourg beds, localities 89, 134. 
Type, Holotm and paratype from Cobourg beds, Notre Dame cemeteryI 

Eatview, Ontario, in the private collection of G. W. S i n W .  

S m b p d l a  pmtoatt-iaia Mather 
PIate n1, figure 24 

F l & h h  pundo&& Mather, Ottawa Nut. 31,1818, p. 38, PI. I, 15-17. 
TmmmmeIy m - ~ l l i p t i d  in ouItline ; medium h e ,  width and length meawr- 

h g  16 to  21 anm. and 9-5 to 12 mm., respectively; cardinal angles slightly mute, but 
not auricu1rst.o; str ia  numerous, one to two h e r  ones between a pair of caanser ones; 
rows of minute p u n c h  in the interspm between the &G=. 

Pedic1e valve having its greatest convexity a little posterior to mid-length; 
cad id  mwgim having low oblique crenulations; a low narrow mesial fold origi- 
nating near the be& and broadening anterior1 y. 

Bmchial valve not recqpixed. 
Tha species is a a r  to S. m-tiza in Gm, but is Winguiahed from it in having 

a more rounded anhier m+, by ih very fine but more conspicuous puncta, by 
rarely lacking the cardinal crenulations, and by the presence of a low, narrow m&al 
fold on the pedicle valve, originating near the beak and broadening out anteriorly. 

The specimens of the Ottawdt.  Lawrence area are more punctate than 
S. s&a, but they show a slight variation from the typical S. pun&&s.ida in that 
the fold is less conspicuous. 

Ommmce. Leray beds, locality 3; Lemy-R4>ekhd h&, locality W ;  
Rackland beds, Pocalitiea 186, 156, 254. 

Type. Pleaiotype, G.S.C. No. 6410, from Rockland beds, M a n d ,  Ontario. 

Sozoerbyde -.cm (Sowerby) 
Plate III, figure 26 

tspEaM Sower Murohi~on's Bid. 8 t. 2 1839, p. 638 PI. XIX, figs. 1 2. 
P ~ h h  s&c%w~uwerby) Hall and F ! E e ,  $al. New Y&, 4 pt 1,1882, h m, 

fig. 15-19. 
B m W h  aericw @mmby), Jam,  Geol. Bw. ,  .Great Britaia, Mm. l, 1928, p. 414, 

PL m, 1 4 .  

Medium sise, moderate ourvatwe; mbquadrate or mmicircular outline; 
cardinal angles slightly mute; h a ,  primary, secondary, and W a r y  strie, differee 
tiatad in size m pedicle valve, but more equd on the brachial valve; a Cow wrinkles 
p m n t  along the hinge line in some c-. 

Pedjcle in t e r i o ~  with well-defined dantsl lamdlm ; two elonph-ova1 muacIe 
scars, extending halfway to the anterior; median ~leptum 2 mm. to 3 mm. in length, 
forking, the prongs almost at right anglea ia one another, forming the inner aide of 
the muscle scar. 

Braohial valve having short divergent cnrrd plates; two prominent mbparallel 
septa originating just anterior to cardinal process and forming the inner side of the 
muscle scar. 

The s p i m m s  found in the HuIl h& are Iarger than average for the epecies, 
and might be musidered a different variety. In the Rockland beds, where the species 
is prolific, a few large specimens occur, but by f a r  the pater  number are normal, 



and there is a gradation from the normal to  the large fom. For this re- the 
large form hrag not been considered s variety, the aise probably being due to mme 
differewe in the l d  environment. 

O m . .  Low-dbLer&y beda, l d t y  156; Leray beda, lodties 3, 6, S, 
20, 41, 109, 152, 156, 164, 171, 214, 230, 264; hay-Rockland beds, Iwdities 19, 
144, 256; Rackland beds, Iwslitiw 27, 29, 139, 149, 150, 157, 165, 187; Hull beds, 
loealitiea 44, 58, 60, 138,210, 222, 227; Sherman Fall beds, localities 10, 13,4!2,56$ 
57,84, 129,160, 166,183, 186, 193, 200,201, 203, 210,260,261,263,265; Cobourg 
beds, localities 3, 43, 86, 89, 98, 121, 185, 190, 255, 252. 

T y p e .  Plesiotypes, G.S.C. No. 6613, from Cobwrg be& of Gravel ml, 
On-o, and No. 6411, from hray-Rockland beds, Rockland, Ontario. 

S o w t y h  h a l h  Whon 
Plate 111, figurea 25 a, b 

S m e r w l a  ~ u k u d i ~  W i h b  Ray. h, Canada, 28,1932, MC. 4, p. 808, PL 4, h. 10, l l. 

Semi-oval outline; c o n ~ v ~ ~ ~ l v e x ,  pedicle valve being quite convex; amrage 
width, length, and thichess 13 mm., 9 mm., and 2-5 mm. ; cardinal wings not prom- 
inent ; cardinal margins commonly bewing faint crenul~tions, 

Pedicle valve evenly w e d  on the umbo, with sides more abruptly curved. 
Interior not known. 

Brachid vdve not distinguishable from small specimens of S. e. 
The species differs from S. sm'cea in ita less quadrate outline, in its smaller 

siee, and in its proportiomtely more convex umbo. It is commonly dark in colo~r. 
The manner of preservation also diatinguishea it. The combinstion of smaller slse 
and proportionate1 y mare convex umbo often results in a breaking of the cardhsl 
wings; or in their being buried in the matrix, leaving the small rotund umbonaI 
region exposed. A dab covered with broken or partly buried specimens gives the 
mggestion of a smaller species. 

O m m m m .  Hull beds, locality 44; Hull or Sherman Fall beds, localities 60, 
62; Shermsn Fall beds, Iooalitim 3, 13,42, 56, 57,84, 166, 183, 193, 200, 203,210, 
260, 261; Cobourg beds, at pmtically all expomm. 

Type. HoIotgpe, G.S,C. No. 6612, from C o b q  be&, Gravel Hill, Ontario, 

Genotype, Conchita rkumhiddh Wilekern 
Outline trmwersly subquadrate or semi-oval; plano-wnvex in youth, be- 

coming oondavo-eonvex at maturity; greatest width at the hinge line, which h 
straight; crsdinal extremities nubauriculate; pedicle valve with a narrow am; 
delthpium covered by perforated convex deltidium; brachial area narrower, covered 
pmkrior1y by ebtiIidium; surface marked by conspiouous concentria corrugations 
extending fo& to region of abrupt @&tion; radiating cost=, increasing by 
bifurcation and implantation, cromed by b e  concentric growth lines; p u n c h  in 
the intermediate &ell layers m g e d  in rows between the str is  as in R a f z q i n a .  

Interior of pedicle vdve having teeth strong, divergent, dental plates continu- 
edfomwd m u n d  muacle area; adductors narrow; diductom flabellate. 

Bmhial interior cardinal pmcesa large, biM, with broad, flat, striated aurfaceg; 
sacketa deep; emml plates not sharply deked; broad ovate muscle area with rami- 
fimtions; two IOW posterior callosities from either base of cardinal process unite and 
are produced as a median sapturn, 

The genus is most closely allied to  Rqfcwquim, from which it can be die 
tinguished by the concentric cormgations a d  the definite genicuhtion. 

There is a group of maEI semi-oval shells that tteerns to be transitional between 
I;bplaerur and Rajhespina. The outline md genioulation suggest h p f m  The 



oonoentrio corrugations, howevm, are only faintly developed. L e p W  mdial& 
OkuIitch and ikptaem P dimiazlla L B ~ .  belong to this group. 

2kphem P nihw Bdlinga from the Richmond of A n t i d  Island dso may 
belong here, but the punctz of that species are not so regularly arranged as in the 
other h p t w  species and in Rafilaespuina. 

Lep- afinis n.sp. 
Plate 111, figure 19 

No complete specimen of h. affinis hm been found, BO that particulars of h e  
are not h u m .  The posterior part along the 10th crenulation from the beak 8hm~ 
the p~mportion of width to length to be 2:1. 

Strirr: and cmnulabions very fine, the Iatter numbering 10 in 8 mm., dong the 
median line. 

k p t m w  aflni8 is dIstlngaished fGm any &her species in the extreme fineness 
of its crenulations. 

O m m c e .  Cobourg ? beds, louality 139. 
T y p e  IIolotype, from Cabourp; ? beds, Go~ernor Bay, Ottawa, Ontario, in 

the private eoiIection of G. W. Sinclair. 

Leptaena ? dimin& a.sp 
Plate In, figures m,21 B, b 

Small, transversely sub-oval; Bides at less than a right angle to the h ' i ;  
broadly rounded anterior margin ; width, length, and height of the two ~ p c i m e n s  
seen 14-5 mm., 11.5 mm., and 5 mm., respectively; genicdation not sharp, but 
distinct, centred about 8 5 .mm. from the beak, acoentuating the tranlsvem appear- 
ance of the outline; posterior nnd anterior parh only alightly convex, most of the 
convexity being due t o  the geniculation; strim of two k e s ,  not greatly differentiated, 
one to five or more fine ones between kwo slightly coarser; a few faint crenulations 
present; punetre large far the size of the specimens but closely spaoed; brncbial 
vaIve and interior not known. 

The aub-oval outlino and continuous, though faint, mnulations m more 
suggestive of Leptaenu than uf Ra$wspina, 

L. P dimiazLta n.sp. is closely allied. to L. radidig Okulitah from the hray 
horizon at M o n t ~ a I .  The species here described differs, however, in being larger 
and more gibbous. 

O w ~ e n c e .  C o b u r g  beds, localities 105, 121. 
T p p .  Rolotype, from the Cobourg beds at the Research hhmbries ,  Suaeex 

m e t ,  Ottawa, in the private collection of G. W. Sinclair; paratype, G.S.C. No. 
6412, from Cobourg beda, corner Spadina and Somerset dmeta, Ottam, Ontario. 

h-ptama t r & U  Wilson 
Plate 111, figure 22 

@ h e m  tr- W h n ,  m. h, Canadn, 3, ser. 26, 1932, sec. 4, p, 894 fig. 12 

No complete specimen of I q t a m a  Erentmen& haa been found, the part belaw 
the geniculation being broken. The pmterior patt is very like L. ? i c h d m ' 8  in 
size, but the strias and crendations are Emer. 

Compared with L. ~ ~ s d 4 1 a  the crenuhtiona we deeper and broader. 
Q m e n c e .  Cobourg beda, locaLitiea 246, 257. 
Type. Holotype, G.S.C. No. 6036, from Cobourg beds, &+me factory, 

Strathmore, Ontario. 



The great variabztg of the genus Ra$rtespinu h been b a t a d  elaewher& 
and the information ia included here in order that tthi account of the brachiopods 
of the Ot t awd t .  Lawrence Lowland may be as complete as possible. 

The genw ahowa a great variability in the convexity, length, and width, mcl 
hi the presence or absence of ears, and species and variations could be grouped in 
several ways. They arc here divided into three groups according to the convexity 
of the shell, namely, 

Between the low-convexity and high4onvexity groups there are a few moder- 
ately convex foma that might be placed in eit.her aa;tegory, but usudy the mtio 
of the convexity to the size is d i c i e n t  ta e W y  them. The line b e t m n  high- 
aonvexity and gt:nioulata form is sharper than that between the low- and high- 
aonvexity forma, but there are a few forms that are rounded extanally and show 
angular genicvlrttion when exfoliated. 

There is laarked tendency toward development from large low+onvexity 
apecies to  shorter, narrower, thicket form, suggested by Miss E. 5. Salmona. 
Even in the low-convexity p u p ,  the forms from the older bray-Rockland beds 
are often larger, more robugt, and have a more ranonnced alternation d stris 
than the corresponding form from the Cobourg be c!' B. In some instance8 the differ- 
ences are very slight, and for such an endeavour has been made to show the rela- 
tion by the  name. Some forms among the high-convexity and geBirmlate p u p  
here described aa new species are really variations, but until further investigation 
it seems impossible to  be sure of the lines of their developmenh, 

Each of the tables Wow arranged from f o m  of Ieast to those of greatest 
convextity in proportion to  their length. The prop;ressive i n m a e  in oonvexity 
from low to high convexity ta geniaulate groups is evident. 

I. Low-aonvexity Group 

The known forms of the low-convexity goup are really dl vmiations of the 
genotype Raf;nmpina alhmub (Conrad), although some haw been previously 
named asspecies by the writer, and by Salmon in her excellent paper on the Mohawk- 
ian Raftwspina, and are hcre left as origindly described. 

Two of the varieties ara almost s, sub-group in themselves h a u s e  of their 
extreme fbtnem in proportion to their length and width. - 
S Wailsoa AE;hy-8w. C.nda8rdaar,88.1BII.sw.1.pp. 14FlB8. 
m ~atmo;, E. 8.: Jwr. PBI:. 18. p. 800. 



E d t e s q u i n a  Low Convexi@ 

Figure 1. 1. hj%wquina plum W i n ;  2. R, h h - m d h  W i h ;  3. R. dCsnaQ 
(Cwrad); 4 R. h d  Salmon; 5. R. cud& Wihn; 6. R. ollmmka tratPd- 
mm Wiha 
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Rdio  af Cm& to LetaglJE and Lo Wi&h 

II, High-convexity Group 

A cornparkon of the figures of the low-convexity group (Ses Figuree 1 and 2) 
with &OM of the high-oonvexity group (See Figures 3 to 6 )  shorn clearly that the 
species of the high-convexity group are proportionately narrower and thicker, and 
in some indances &ohr, than those of the low-convexity group. 

R aEkmah: Wileon.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  d. d W  bratmwsa Wilson. 

R. alltrhda phna Wilaon. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  R, hno& Salmon. 

R. allmurfu qrradmtn Wdmn . . . . . . . . . . . . . . . . . . . . . .  
R. alknuia pole Wilson.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R. altcmaia smwrnLu Wdson . . . . . . . . . . . . . . . . . .  
R ai&?nada inkmodia Wilmn . . . . . . . . . . . . . . . . .  
R. alfmrah alab Wilson.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R. d t a e a  (Conrad) . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R. carlotlzna Wllson . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 12 0 
1 12.8 
I: 9.0  
I 6.8 
1 8 -  1 
1 6 - 0  
1 7.6 
1 
1 5 - 3  7 .7  
1 ' 5 .2  6.0 
1 5.0 7-3 
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IZaEimsphm High Conoex ity 

Most of the high-convexity group &gin hiher up in the Ottawa formation than 
those of the low-oonvexity group, and most of them continue t o  the top. 



RaFinesquina High Convexity 

Figure 4. 1- RoJineWw emotadenm'n iswmlia Wilson; 2. R. m M  W W n ;  3, R, pme- 
Cur807 Rayrnond; 4. R. mbwigc-nulia Wilmn; 5 ,  R. preatmeRsia Salmon; 6. R. 
hulltwis ,Wilson. 



Egure 5. 1. h j h a q u d t b a  a W i s  Wdaon; 2. R. mwda ( C o d ) ;  3, R. s u b -  
Wifson; 4. R rd& Wihn; 5. R. - W i h n ;  6. R. o r w i s  W~lson. 



Rate olf Con- h Lmgth a d  h Width 

Convexity Width 

6 *Q 
5.5  
6-2 
5 .1  
5 0  
4.6 
5-2 
4.5 
3-8 
3-8 
3-1 
3.1 
2-5 
2-4  
2.1 
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111, GeniouIate Group 
That there was a progre&ve tendewy towards smaller and proportiomhly 

more convex shelle is evident from the d r a h g e  in the fonowing figures of the 
geniculate group, 

Rgum 6. l. R uhw B ~ W ~  minor Wilson; 2. R. micircdaA Wilam; % 3. R. dal~moras ikon; 4. R. Mi& (.lames); 5. R. cf. h& -on; 6. R. nm- 
d i g  Whom 





M 

lZaFinesqut;lla Gen iculate 

G.S.C. 
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Ratio of Convexity to Length and to Width 

Rafinesquin'2 salmoni Wilson .... . ......... . . . ... . . ... . 
R. declivis (James) .......... .. ...... .. .... ..... . .... . 
R. semicircularis minor Wilson ....... . . .............. . 
R. deerensis Salmon ................. . ........... .. .. . 
R. semicircularis Wilson .......... ... .......... .... .. . 
R. okulitchi Wilson ................. .. .... . ..... ... . . . 
R. normalis Wilson ........ . ...... .. ............. . .. . 
R. normaloides Wilson ......... ..... .. .. .... . ........ . 
R. sardesoni Salmon ? . ................ ....... .. ... .. . 
R. laurentina Wilson ......... ..... ..... .. ........... . 
R . praedeltoidea Wilson ......................... . .... . 
R. deltoide i (Conrad) ...... ....... . ..... ... . .. .. ..... . 
R. miodeltoidea Wilson . ... . ...... .. . .... .... . ....... . 
R. sinuat·.1 Wilson ....... ... .............. . ...... .. .. . 
R. ottawaensis Wilson ............... ... ..... . ....... . 
R. gibbosa Wilson .. .. . ......... ..... ... .... .. ....... . 

Convexity 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Length 

2·6 
4.3 
3·1 
2·6 
4.4 
3·0 
3·6 
2·9 
2·0 
3·1 
4·1 
2·2 
2·6 
1·8 
1·7 
1·4 

Width 

4·0 
4·8 
4·0 
3.3 
5.5 
3·8 
4·8 
3.5 
2·5 
3.7 
5.5 
2·6 
3·0 
2·6 
1·9 
1 ·7 

In the Ottawa formation, Rafinesquina first appears in the Leray beds. Brachio­
pods of any sort are not common below this. The tendency to a threefold division 
of Rafinesquina was inherent in the genus when it first appeared in the area. The 
increase in number of species and the development of divergence of form, however, 
were slow during the deposition of the lower beds. Variation was practically 
confined to the low-convexity group. The inclination to progressively greater 
convexity and then to geniculation was accelerated during the deposition of the 
uppar half of the formation. By the end of the deposition of the Ottawa formation 
there was a wide divergence and a multiplicity of forms. 

Genus, Rafinesquina Hall and Clarke 

Genotype, Strophomena alternata Conrad 
Semicircular or semi-oval; concavo-convex, pedicle valve convex, brachia! 

valve concave; hinge straight, generally, but not always, the greatest width of the 
shell; cardinal area long and narrow; cardinal extremities with or without ears; 
deltidium and chilidium present; surface ornamented with radiating strire increasing 
by implantation, the older strire gradually becoming larger so that there are one to 
seven finer strire between two coarser; all crossed by very fine concentric growth 
lines; a few corrugations present along the hinge line in some species; shell material 
punctate and inner surface pustulose. 

Pedicle interior with weakly impressed muscle area and two broad flabellate 
diductors enclosing elongate adductors. 

Brachial interior showing a low, bilobed cardinal process and well-defined 
vascular markings. 

The genus is most closely allied to Leptaena, from which it is distinguished on 
the exterior by lacking the pronounced concentric wrinkles of Leptaena, and on the 
interior the pedicle scar is faintly impressed, not sharply as in Leptaena. In the 
brachial valve, the cardinal process is low. 

Externally, the genus resembles Opikina, but can be readily distinguished by 
its rather .. coarse, radially arranged pores in contrast with the very fine irregular 
pores of' Opikina. Internally, the musculature of the brachia! valves of the two 
genera is very different. Externally Rajinesquina resembles Strophomena, but the 
convexity of the valves is reversed. 



I. hw-cmv&ey ~ m p  
R+?8'mp4a7ba * { C o d }  

Text figure 1, No 3; Plate V, figure 4 
h p h m  &mda Cornad, 2nd h Rept, New Yolk C h L  Sum,, 1838, p, 1% 
SIrvphmma altmmb (Conred), 3rd Am. Rept. New York Sum., 1839, p. 63; W o r n ,  

h l .  New York Rept. 2nd Di, 1842 89.5, fig- 3. 
hphma al-fa (domad), Hall, Pal. ~ e s b  Fork, 1, 1847, . 102 M ,  Pl. m, fig. 1. 
Rafiwpuina ahmda Hall and Osrke, P a L  ~ e w y m k :  8, pt. 1, 1892, p 282. 

P1. VIII, figam 611, 27 28, t. 2, 1895, PL L-V, &p, 17, 1B. 
kfmspuina & m h m a i #  (do&], Winon, Jmr. Pal. 16, No. 6,1942, p. 674, PI. 

figs. 1-10. 
U+bp*ped outline, h a a t  semicircular; cardinal angles rectangh or very 

slightly auriculate; -test width at the hinge ; convexity of the pedicle vdw even, 
a little gre~tw in the posterior half; bmhial  vdve Rat or gently concsve; widkh, 
length, and rhiokness averaging 30 mm., 26 mm., m d  5 mm., respectiveIy; radial 
striz dkmting, I. tO 3 fine ones between two coarner, c d  by minute concentric 
growth lines; occasionally a few crenulations along the hinge line; punch numerow 
and rather small, 6 to 9 in 2 m. 

The interior of both valves ia t yp id  of the genus. 
The ~pecies is differentiated from athere of the low-mnwrxity RaJEwq~ime 

by its length, s k ,  and evemesa of uonvexity, It haa a tendency ta be larger and 
thiaker in the hy-Rockland beds, but utherwise no difference in it mu be Been 
in the higher beds. 

Ia her paper on Mohwkian R&nasqub Bdmonl substitutes 
R. Er- for R. allcrmal4, basing the changa on Hall's statement that Conrad 
had auggeekd that name in manusoripli hcmw of a possible confusion with a 
name of Sowarby's. Sowerby's apciea, however, belongs to another genus, so that 
the r e e n  for the o h n g e  becomes null md void, and Hall's continued uae of 
R. alkmdtta wm justified. Quite apart from that, the name R. QllarzQla, has ben 
wed frequently for more than a century without a doubt as h the form. C l k f i c a -  
tion m d  namea are for clesrness in interpretation, the maAh, not the matem. 
The incident has historic interest, but the change in name does not add to the clew- 
nms. Therefore, the present writer i a  u&g the name causing the least oonfusion, 
crediting it t o  its author, until auch times a4 m e  internatioml committee rulea 
epecfically on a number of such species. 

Omwmw. Leray MS, Imlities 17, 79, U3, 156, 159, 220, 269, 286, 288; 
b r a y - ~ ~ d  beds, locality 2216; RocWrtlld beds, locality 210; Hull beds, localities 
37,46,49,51,60,61,215,222,a27,284,290,293; RnU or Sherman Fall beds, locality 
210; Gherman Fall beds, locditioa 6 (P), 57,84,129,166,196,2~, 203,213,249,263, 
265, 308; Cobourg beds, localities 95, 96, 174, 258, 298, 

Type.  Pleeiotype, G.S.C. No. 8961, Hull or Sheman Fall beds, from Ange 
gardien mad, 4 miles west of L'Orignal, Ontario. 

lh$nespuim id-kwda &ha Wilsan 
Text figure 2, No. 4; Plate V, figure L8 

akmm?a aEala Wilaon, Roy. h., Canada, Trans. Xrd eer., 38, 1944, aec. 4, 
p.160,taxt6g.2, No.4,Pl. &fig. 17. 

B d y  W-shaped ; a d i d  dmmities extended; auriculate wing rather b r o d  ; 
cardinal angle less than a right angle; sides anterior to the wing almost straight for 
a ahort htance, curving iafo a b r d y  rounded anterior margin; width 
at the hinge line; profile showing the convexity, like that of R. alkmda mbpuadrab, 
more abrupt at the posterior and anterior with only a slightly convex curve across 
the top; widefi, length, and thickness, 35 mm., 24 mm., and 4 -5  mm., rewctively; 
altexnahion of stris  2 to 7 h e r  ones between two comaer;fme p v d h  h e s ;  a tend- 
ency to crendatioas along the wings; punch  as in the ~pecies,  6 to 9 in 2 mm. 

1 Kid.. pp. M7 asd 574. 



Brackid valve not known, 
Interiors not known. 
R. altmata al&, as its nme m*, difam from the other varieties of 

R. dhnu.h in it8 alate form. Like the other variations d R. allertaala. from the 
bray-Rockland ME, it is mare convex than the forms from the Coburg beds. 

Occurrence. bray-Rockland beds, localities 158, 215. 
Tgpe. Holntype, G.S.C. No. 8945, hmy-Rockland beds, lot l9 or 21, Frant 

con., Clarence tp., Ontario. 

RaJEnespim Qtlerra& i&i& W i h  
Text figure l ,  No. 2; PIste V, figure 3 

RwhtXguina ddmatu dnkmdh W h n ,  by. h., Canada, Tram. 3td: W,, 88,1944, m. 4,  
p 161, taxt Q L, Na 2, PL I, Q. 2. 

Thi variety is intermediate in size betwmn the typiaal &es a d  the varidy 
R. dtaruata p h m .  The type specimen rnewures in width, length, and thichess, 
25 mm., 20 m m ,  and 3 5 mm., mpectkeky. In other respects i t  ia similar to, and 
may be an immature form of, R. dternala, from broken specimens of which it is 
dficult to dhtinguish it. In only one of three localities has it been wociated with 
the species or with R. a l t e m a t a p h .  Were it an immatum form it would probably 
occur where the other two are abundant. 

0-m. Lemy-Rockland beds, localities 15, 152, 215 P, 210; Hull beds, 
loualities 61, 213; Sherman FaEl beda: localities 84, 203. 

Type. Holotype, G.S.C. No. 8946, Leray-Rockland beds, eoutheast of Cum- 
berland, Ontario. 

Rafin-~quhu d W  plapad Wihon 
Text figure 1, No. I; Plate V, figures 1, 2 

Rapnsspuina d h d a  h Wihn, Roy. Boc., Cam&, Tram 3rd aer., 38, 1944, M. 4, 
p.1BI,te*fig.f,%o.1,PI.I,fig.1. 

Small, PT&epd; card id  extremities making B right angle with the almmt 
atmight sides; anterior broadly rounded ; greatest width at the hinge lime, oontinu- 
ing for some distance anterior to it; profile showing convexity, low, particularly eo 
in epecimem from the upper horisom, a IjttIe higher posteriorIy, the anterior almoet 
flat; rno~surementa averaging: width, Iength, and thickness, 18 mm., 15 mm., and 
2 mm., respectively; etrise of two size8 in the central region, 1 to 3 finer ones between 
each two coarser ones, differentiation dem~ming and disappearing toward the wings; 
mmd by fine concentric p w t h  linerr; s slight tendency 'to concentric crenulationa 
at the eKtrerno anterior and faint minute oblique crenulations a t  the cardinal ex- 
tremities of mm2 specimens; punctm 5 ta 8 in 2 mm. 

PedicIe interior not known. 
Braehial valve slightly concave; dXmntELbtion of drim obscure- 
B r a c b l  interior typical of the genue. 
This little mriety is a small edition of R, dma& (Camad), having the same 

proportions. The foms might be considered aa imrmtum, but it would h &OUB 

that all should cease growth at the same stage, snd a range of intermediate forms 
would be found wherewr the two occur at the w e  locality. There are inter- 
medhk forms at some localities in the lower, but not in the higher beds, and 
variety ancl species dXer slightly. Some specheas of the variety &phibit a   light 
tendency to concentric m p ; ~  on the anterior margin and the p u n b  m a littte less 
numerous. 

Ocmmme. hwville beds, locality 156; my-Rockland beds, localities 16, 
133, 143, 215?, 216, BO, 286; Rockland beds, locality 156; Rull beda, localilties 50, 
51, 60, 195, 290; Hull or S h e m n  Fall beda, localities 203, 210, 213, 263, 275; 
Sheman Fall beda, locditim 3, 265,308; Gobourg beds, localities 85,108,110, 119, 
208, 236, 245, 202, 300. 



Type, Holotype, G.S.C. No. 8948, Hull beds, qumry muth aide Ange g d e n  
mad, 4 miles west of L ' h i g d ,  Ontario ; paratyp, No. 8947, Sheman Fdl beds, aux 
Risina River, es& of Black River station on New York Central, Ontario. 

Text figure 2, No. 1 ; Plate V, figure 11 

RafineqlEina dCsrnoln plalys Wilson, Rgr. h a . ,  h d a ,  Tram 3rd MT., M, 1944, sec. 4+ 
p. 162,teKtEg.2, No.1, P l . I , k  10. 

Subquadrate outline; mrface uneven; cmiinal extremities not auriculate; 
sides almost pardlel from binge to mid-length; anterior margin very broadly round- 
ed, subpadlel to the hinge; greatest width anterior h the hinge line; convexity 
very slight; greatest width, length, and thicknem, 25 -5 mm., 19 mm., and 2 mm., 
respectively; s t r i ~  very fine, dkmation not greatly differentiabd, 1 to 3 finer 
betweeu two slightly coarser ones, crowed by very fine concentric growth lines; 
no corrugations; punck,  only the odd one or two exposed, not enough to measure. 

Brachat valve not known. 
Interiors not known. 
Tbe species differs from R, d h a t a  and R. l m n a d e  in its size, subqudmta 

outline, and flabem. 
Occurrm.  Leray-Rockland beds, locality 159 ?; Gbourg beds, locality 177. 
T w .  IToIotype, Cobmrg beds, from eaoarpment on Navm-Sadeld mad, 

Ontario, in the private collection of J. A. Cdder. 

Rafimteaquim altmala, pota Wilson 

Text figure 2, No. 5 ;  Plate V, figure 19 

R a ~ u i n u ~ p d u W i l s o n ,  B y .  b., C- Trim. 3rd W., 38,1944, sea. 4, p. 163, 
toxt 5.& 2, No. 5, Pi. I, fig. 18. 

Large, kettIe-shaped; wdinal extremities extended, audculats; sides, anterior 
to the ears, slightly convex, curving into the broadly rounded anterior margin; 
greatest width at the hinge line; convexity gently rounded to s h u m  at 20 mm. 
from the beak, from there gradually rounded down to tha anterior margin; width, 
length, and thicknem averaging 36 mm., 30 mm., and 5 mm., respectively; sstrim 
~ n d  ooncentric g r o d  lines as in the species; a few low crenulation~ near the ears; 
prrnctm 4 t o  5 in 2 mm. 

This variation of R. dternata (Conrad) is distinguished from the species by its 
larger puncta, more auricdate oardind exhmities, and its larger siae. 

T h e  writer is in doubt whether or not bo placa this gpecimen in a new variation. 
In her deacripfion of R. letamxe~%, Salmon distinctly states that that species haa 
'510 cardind earn". The specimens identified as R. hm& from the Ottawa- 
Sit. Lawrence Lowland cornpond in every p~dicular  to her dcseription and meas- 
urements. In her illustratienl, however, the bmcMd vdve of R. lennoxmais has 
WM. It h recognised that the brachial vdve may have a d i h  t invagination not 
represented in the pedicle valve, but as the  pedicle valve of the variety here d+ 
scribe1 definitely has e m ,  and as its transverse diameter is greater in proportion 
to its length, it ia here dissociatd from R. bnmxm& Salmon. 

O m ~ m .  Bhermsri Fall beds, localities 160, 210; Cobourg beds, looalitiea 
91, 96, 103, 119, 189, 277, 

Type.  Hohtype, G.3.C. No. 8949, Coburg beds, Bteamboat landing, foot of 
Sumex street, Ottawa, Onhrio. 

18almoa E. 8.: 0 p .  dt., PI. 85, 4. Ba 



RaJae&ptim Q G t e n a a  qtuulrda Wilson 
Text figure 2, No. 2; Plate V, figure 6 

Rqlhawqsqarim a&m& uQd& Wilaon, Rw. h., Tram. 8rd ser., B, 11844, sea 4, 
p. 18% C* %. z2,Ro. 2, PI. I ,  f i ~  S. 

Broad, quadrate outline; cardins1 extremities not extended, m&iq  a right 
angle with the almost 8tmight ~ d m ;  anterior bmdy mmded, mbparsllle1 to the 
hinge line; greatest width at the hinge and for some distmce anterior to it; con- 
vexity very even; width, length; and thickness of the holotype 28.5 mm., 22 mm., 
and 3.5 mm., respectively; at& very h e ,  alternations not prominent, in places 3 
to 9 finer ones between two stronger; very fine growth lines; punctm as in the species. 

The variety h like the species in its cadrml angles and numerous punctm. 
I t  differs in hsving finer &rime and in ita q u d r ~ t e  outline. These differences seem 
to p2mist. 

Omwemx Hull or S h m a n  F d  beds, l o d i t y  210; Sherman Fall beda, 
localities 84, 100, 186, 203; Sherman Fall or Gobourg beds, locality 308. 

Type. Holotype, G.S,C. No. 8050, Sherman Fall or C h b u r g  beds, lot 48 ? 
(Indian Lands), con. VII, Charlottenburgh bp., Ontario. 

Rt$nesvina aElarnalQ e a i q w d ~ c t l Q  Wdmn 
Text figure 2, No. 3; Plate V, figure 7 

~ n e a q I s i n u  allemala sm$uodmlo W i h n  Ray. h,, Cmda, Tram a d  E., 38, 1944, 
sec. 4, p. IM, text ftg. 2, No. 3, PL I, &. 6. 

Large, wide, Udaped outline; c d n a l  extremities slightly ffrstkned, not ex- 
tanded ; csrdinaI angles mter than s right angle; sides gently convex, anterior 
mm@ broadly rounded, aubparallel to the h i n e  Ime ; greatest width anterior to  
the hinge line; convexity more abrupt near the posterior and anterior margins, 
sIight and evenIy distributed along the h p ;  hinge, greatest width, length, and thick- 
ness avera~ng35 mm., 38 mm., 28.5 mm., and 5 mm., respectively; differentiation 
of striee marked, 1 to 3 or 4 finer ones between two coarser; no cmnu1~tions; punch  
6:or 7 in 2 mm. 

Brachial valve not horn .  
Interiors not known. 
This is a larger, more robust form than R. qudraia, with more pronounasd 

omzntatioe, v d  it is not quite BQ quadrate in outline. It has been noted that 
the Rafinesquiw of the Lerrry-Rockland beds tend to be more robust than the 
younger forms, and it may be that R. p d r &  is a development of R. aem@tdrata. 

O ~ m ~ .  hay-Rockland beds, twa!ity 159; Hull or Sherman Fall beds, 
locdity 210, 

Type. Holotype, G.S.C. No, 8951, Lperay-Rockland be&, lot 19 or 21, Front 
can., Clarence Gp., Ontario. 

Rqlitbssquinu cdhmt& Cramm~a Wilmn 
Text figure 1, No. B; Plate V, figure 12 

R q h e q u i n u  d h l a  banamrm W i h n ,  Ray. Boc., Canada, Tram, 3rd W,, 38,1944, me. 4, 
p. 186; ,~~tf ig . l ,No.6,P1.I , f ig .  11. 

OutIine aubtriangdar; surface very flat, with a tendency to resupination at the 
p t I y  extended cardinal extremities; cardinal angles munded, but malung an 
mgla of l= than 90 degrees with the oblique sidm; anterior margin more narrowly 
rounded than usud; g r e ~ t e t  width at hinge line; width, Iength, and thickness 
30 mm., 21 mm., and 2.5 mm., respectively; s t r i ~  very fine, I to  4 between two 
COAM~; fine concentric growth lines; f d n t ,  short crenulations at hinge extremiliea; 
punctm 5 to 6 in 2 mm.; ooncentric arrangement mnqicuous. 



BrachiaI valve not horn .  
Interiors not known. 
The variety differs from the epedes in being considerably wider in proportion 

Lo its length, and in having extended cardinal eKtremities making an angle of less 
than 90 degrees with the oblique sides, which converge toward the more narrowly 
rounded anterior margin. h 

It is very like R. &mah plu@.s a.var. in 0zbtneas of surface m d  finmeas of 
W, but differs in having oblique ides. 

It diffem from R. alikmdu qwdrata Wilson in its triangular outline, in being 
wider in proportion Go its length, in the smaller angle at the cardinal edremities, 
and in the slight mdency toward m p h t i o n .  

The outline is very M a r  k~ R, emden& Balmon, but the specimen is 
maller than the memrements given for that species, the proportion of width to 
length is less, and the convexity ia considerably less, 

0 - m .  by-Rockland beds, locality 216; Bull beds, locality 60. 
Type. Rdotype, G.S.C. No. 8952, HulE beds, cement quarry, Hull, Quebec. 

Rajimquinu mLWm Wdmn 
Text figure 1, No. 6; PIah VII, figurea 8 a, b 

lL ~ a r l o l t h  Wibon, Roy. &C., Canada, h s . ,  3rd wr, 26, 1932, sec. 4, p. 885, PL V, 
b. 3, a 

The holotype measurm: width, length, and thicknm, 22 mm., 15 mm., and 
3 mm., respcctively, 

Reed1 wgResta that the species belongs to Bmcroft'e new genus Kj-nu, 
which is h w d  upon the p~ominent median rib and some variation in the size of the 
flabellate ventral muscle scar. The description of Kjm'naP makes no mention of 
the pore s~rstem. R. ca~latbi7s.a is here Ieft m the genus Rafinesguina became it haa 
the pore m m  of that genus, the interior is not known, and because there is such 
variation in the ribbing of Rafiwpuim that it is felt the enlargement of the median 
rib is not sufficient haak for changing the genus. 

The species differs from R. a h t a  in being smaller and shorter in proportion 
to its width, the sides curve more directly toward a narrower anterior mwgin, the 
profile is more convex in proportion to the length, and the slight concentric depres- 
sion breaka the evemess of the profile from the bak ta the anterior margin. 

O m r r e n a  Sherman Fall beds, locality 186; Cabourg Geda, ,lwalitiea 43,85, 
121, 226,305. 

Type.  Hofatype, G.S.C. No. 6652, Cobourg M, lot 35, con. IX, Charlotten- 
burgh tp., Ontario. 

RqIi7~eaquin-a h s o x m w i  Salmon 
Text figure 1, No. 4; Plate V, f i ~ r e  5 

R. F- Balmon, Jour, M, 16, No" 5, 1942, p. 678, W. m, 18-20. 

The specimens agree with the description in putline, profile, and meaaurementa 
(width, length, and thickness averaging 33 mm,, 34 mmml and 5 mm., respectiveIy), 
but am 8ornewht longer t h  t h e  form ilEustmted, whlch, however, is s bracb1 
vdvcs. ..- . 

R. hnox&, too, is a variation of R. dtsnaela, and to its original description 
it rnRy be added that, like the species, the punctae occur 6 to  9 in 2 mm. 

O m w m .  bray-Rockland Beds, localitias 15, 159, 216; Rockland beds, 
locality 157; Hull beds, locdity 213; Hull or Sherman Fall beds, Iooality 2110. 

T e e .  Plesiotype, G.S.C. No. 8953, Leray-Rockland beds, lot 19 or 21, 
Fmnt con., Clarence tp., Ontario. 

tRwd F R C-Oml 19 1837. pa40. 
9  ank kit. R. g.! ~ k e b c & u  Lt. a h  h S m  M m .  snd Pma 73, IBa0,No. 4. pp. 4 1 4 .  



11. High-mnvwdty Group 
RaJilaesquina ~ @ m E i s  Wilson 

Text &me 5,  No. l ; Rate VI, figure 2 
R&tquha aphak When, W. Soc., Canadg Tram. 3d eer., 88, 1% WC. 4, p. 187, 

text fip. 0, No. 1, PI. 11, f i ~  2. 
~ & ~ < o ; t l i n e ;  length and width, subequal; cardinal extremities slightly 

auriculate; sides W g h t  to about the middle except for the imagination anterior 
to the m; greatest width at the hinge line and antzsior to the ears; area of greatest 
convexity centrally plwd in the form of a rounded, circular apex from which the 
shell curves down to the sidss m well as t o  the anterior and posterior' width, length, 
md thickness measuring: 23 mm., 20.5 mm., and 9 mm., respectively; no geniada- 
tion; n t r h  largely exfoliated, thoae visible rather c o r n ,  with an occasional larger 
one occurring irregularly; fine concentric growth lines; no crenulatiom visible; 
punctre not well expmd, large and more Irregularly %ranged than is usual in the 
genus. 

$rachd valve not h o r n .  
Interiorrr not known. 
R. apicalah differs from R. yvrmrmr Raymond in that it curves gradually 

from the region of great& convexity, whereaa in the latter the aides flatten making 
three roughly triangular faces. The ape& differs from others in I& subequal length 
and width, and the oentral elevated position of its greatest convexity. 

O c e u m e .  Cobourp: h&, IocaIities 85, 86, 88. 
Type. Holotype, G.S.C. No. 8954, Cobowg@d~~, between Fourth and Fifth 

avenues, Ottawa, Ontarb. 
Rufinquiaa cddm' Wiison 

Text, figure 4, No. 2; PI& V, figure 10 
R ~ I s i n u  ddsr i  Wkn, Roy, h, Canada, Tram., 8rd aer., 38,1944, m, 4, p. 16% 

text 6g. 4, No, 2, PI, I, fig. 9. 
Outline su btrianguhr, conddembly wider than long; cardinal eJrtremj ties 

quite extended; greatest length st the Khge line; aides conve-g directly from 
the cardinal extremities to the narrowly sounded anterior margin; convaxity not 
pronouced, greatest a little anterior to middle, from which region the curve is more 
gradual; width, length, and thickness averaging: 27 mm., 19 mm., and 6 - 5 mm., 
respectively; stria of two ordera, 2 to 5 mal l  ones between two coarser, differsntia- 
tion more conspicuous in the anterior median region; very fine concantric growth 
lines; the punotm not visible. 

B r ~ h i s l  valve not known. 
Interiors not knoppl~ 
The speciea ia mmtly olosely died tci R. u p i d 3  Wilson and R. cwbttiaa 

Wdson in its outline, but m m p d  with the former it is considerably longer in 
proportion to its width and is proportionately much leas convex; compared with the 
latter it ia larger and much more aonvax. The outline is narrower anterior1 y than 
that of R. amnmdengg Salmon and the whole shell iq It?- robuet. 

The speciesr is named after J. A. Cdder, Ottawa, who bag kindly lent his 
private coUection for thia and other Btudies. 

Occe~wm. Sherman Fat1 beds, locality 57; Cobourg MS, localities 85, 282. 
Type. Holotype, G.S.C. No. 8955, Goburg beds, Major E U  Park, Ottawa, 

Ontario. 
RaJneapina camer& (Conrad) 

Text 6gu-e 5, No. 2; Plate VII, figures 6, 7 
Sls- wnw& C o d  Soar. A d ,  Nat. hi PhiMel Ma B 254, PL XFV, iig, 6. 
l@em m (Domad), k.U PaL New Yo* 1, 1841, P? a&, 6% 2b. 
Rafln~aquam m m l o  (Conrad), hall and Clarke, Pal. New York, 8, pt. 1, 1893, p. 283; 

Itaymond, GeoL SW., C W a ,  Mus. BulL 31, 1921, p. 21,3'1. W, W. 12 and 18, PL 
nr, E& 2 . - 

Therzpresentatives in the C o h q  beds average: width, Iength, and thick- 



W, '34 m. to 26 mm., B mm., 11 mm., respeotiveIy; punch fine and 
numerous and usually poorly p-rved, 6 to 6 in 2 mm. on the posterior part, 
inorewing to as many rss 10 in 2 mm. at the anhior.  

The apeoies is distinguished by its compact, gibbous form. Ih differs from 
R. ddtoidea in lacking gzniculation, in its rounded outline, and in its greahr and 
morz evenly distributed convexity. 

The writer differs from Salmon1 in referring to Raymondls R. m& [Conrad) 
from Cmigleith her new species R. aardeswli, Raymond's apeaimens and many 
similar ones from, the Ottawa-St. Lawrence LowIand correapoad to the early illup 
trations. They m lsrger than Salmon's illustrations of R. cam&,  though they 
have a tendency to be smaller than her mwumments of IZ. sardesmai. 

O m r r m .  Cobourg beds, localities 84,85,88,89,96, 97, 103, 108, 119, 123, 
131, 134, 162, 188, 174, 176, 177, 184, 189, 192, 208,226, 229, 235, 237,238, 241, 
242, 244 (loow), 251,257,258, 280, 282, 285, 300-304, 307. 

Type. Plesiotypes, G.S.C. Nos. 3256s and 3258, not from the O t t a w d t .  
Lawrenm hwland, but from higher beds at Crdgleith, Ontario, 

Ra$nespuina ~ ' ~ a  Wilson 
T ~ x t  figure 3, No. 1; Hate VTI, figurea 11 a, b 

R. W h ,  Ro . Soc., C a d  Trana. 3rd aer., 26 1032, WC. 4, p. 394, P1. V, 
1 and 2; 6a1mm f t .  Pd, 1480- 5,1942, p. 5M, pi. L-W. b 27,28. 

The holotype mewures: width, length, and thickness, 36 mm., 31 mm., and 
7 mm., respectively. The outstanding characteristics of the species are : ih large 
aim, relatiively large posterior area in whch  length and width are more nearly 
subequal than in many other species, it9 tendency t o  a more or less irregular anterior 
mugin, and usually more spnmely placed puacb. 

It differs fm R, a m d i s  Wilson in being convex rather than genieulate, in 
its larger size, more robust appearance, and more irregular anterior margin. 
R. robwta Wilson is more gibbous, kas R small and leas pronounced posterior area 
except on enfoliatd specimens, and the pullctce are generaliky irregular. 

Owp~ence. Cobourg beds, l~calit~iea 43,85,86,90,95, 119, 121, 123,131, 133, 
162, 168, 177, 185, 208, 232, 241, 252, 257-259, 302. 

Type. Holotype, G.S.C. No. 6637, Cobourg beds, lot 21, con. VIII, Camwall 
tp., Ontario. 

Rafinesquina e m d e n &  borealu Wilaon 
Text figure 4, No. 1; Plate V, figure 9 

R@.gquileo borsdh Wibon, Rog. b., C s d ,  -m. 3rd W., 38,1944,mc. 4, 
p. 160, text fig. 4, No. 1, PL 1, fig. 8. 

The specimens agree with the description2 of the species in genera1 outline, in 
profile, m d  in having the alternation of the stria practically all over the shell, but 
the vmiety found in the Cobourg beds is persistently srndhllzr; width, length, and 
thickness averaging 26 mm., 18 mm., and 5 mm., respectively, as compared with 
36f mm. in width, and 22 mm. in length d the ~pecies. 

R. e- var. bored61 Wilson differa from R. leu&md Salmon in i ts  
maller sise, more tranwrse outline, more abrupt downward curve in the anterior, 
and in the wider distribution of the alternating striee. It differs from R. p r e s t o n d  
Salmon in its mdler  size, l= prominent aardincsl ears, and more transverse outline. 

O m t ~ e n c e .  Rockland beds, locality 173; Hull or Sherman Fall beds, locality 
50; Cobourg beds, localities 3, 95, 100, 162 7, 2130. 

Type. FIolotype, G.S.C. No. 8956, Cobourg beda, south side of Lake Clear, 
Ontario* 

raslmm E B.:% d'am 
*Bnlmun.'~.'6.: OD. kt..'~ 2%. PL M. rm. m- %B. 



&fimqw+w h d e . m k  Wison 
Text figure 4, No. 6; Phte V, Bgure 20 

R q I n t s ~ h  h d h a i s  Wlhn by. b., Canada, Tram. 3rd ser., 38, 10.44, sec. 4, p 170, 
text 4. 4, No. 8, PI. I, dg. 19. 

Large, U-shaped; cardinal extremities extendad and slightly resnpimte, making 
leas than 90 degrees of an angle with the sides, which converge toward a broadly 
rounded ~ n k r i o r  margin; greatest width juat anterior Lo the hinge h e ;  width, 
length, and thickness avemging: 36 mm., 28 mm., and 7 mm., respectively; no true 
geniculatim; greatest convexity about t b q u a r t e r s  the whoIa lewh from the 
beak; profile making an abrupt convex curve just anterior to the h k ,  continuing 
with a slight curve t o  the region of mgktest convexiw, h m  which in the last 
quarter length it curves d o m w d  and continurn with slight convexity t o  the an- 
terior margin, the whole presenting a poste~or part as 8 r a i d  platform with a 
slightly convex upper surface; alternation of ~ t r i ~  pronounced, 3 to 6 or even 7 
finer ones between two coarser, crowd by fine growth linm; trenulstions not 
evident; puncb small and numerous, 6 to 9 in 2 mm., in the region of greatest 
mnvexity . 

Brachial valve not known. 
Interiors not h o r n .  
R. hullwsis.Wilson is nearest in outline to R. &rm!a and R. LmnuxenPrts of 

the "low-convexity" Rafmquinme, but differs from them in its greater convexity, 
Of the high-convexity group it is closest to  R. prestmwwb Salmon but is larger, and 
a comparimn of the prtsftlea shows it to have s more flattened elevated poshrfor 
part. 

O ~ ~ .  Rookland beda, l d t y  276; Hull beds, locality 227; Hull or 
Shennan Fall beds, locality 210. 

T p e .  Rolotype, G.S.C. No. 8957, Hull beds, old right-of-way, west of Skye, 
Ontario. 

IZajw8puina o p m q o d  Wdson 
Text fi- 5, No, 5; Plate V, figure 17 

R ~ $ n w p u k  v- Wihan, M. BOO., Canads, Tm., 3rd m., 88,1944, sec. 4,p. 111, 
text fig. 5, 50. 6, R. I, ftg, 16. 

Medium she, pohhaped; cardinal extremities not extended, slightly auridate, 
m&bg m angle larger than 90 degreea with the slightly convex sida; anterior 
rounded; greatest width about midway between hinge md anterior; oonvexity 
pateat  ahol~t  two-thirds length from beak, profile rking somewhat abruptly from 
the hiiga, continuing with R slight curve t o  the area of greatest convexity, thence 
curving down more narrowly to  the anterior margin; holotype measuring: greatea 
width, hinge, length, and thickness, 25 mm., 24 m., 22 mm., and 5 mm., respec- 
tively; stririse h e ,  1 to 5 smaller ones between two coarser; fine concentric growth 
lines; no crenulations or very faint ones near the cardinal extremities; punatae 
small, numerous, b to 9 in 2 mm. 

Brathid valve not h o r n .  
Interiors not known. 
In g e n e d  outline R. opeongoetssis is nearest R, mtiala, but it is much lws 

convex. Compared with R, p r s s h m & a  end R. orleansm's it h ~ s  l= extended 
cardinal extremities, this diierence king best revealed in the anterior view of 
R. orleummeis and, in addition, it is considerably more convm than R. p r e  
in proportion to its width. 

O~~z6wenm. Leray-Rockland beds, Iocdity 216; Hull beds, locality 227; 
Sherman Fall beds I?), locality 8; Cobourg beds, looality 3; 

T;ype. Holotype, G,S.C. No. 8958, Bhermm Fall P beds, Opeongo d, west 
of h o n d ,  Ontario. 



RoJ;7beqina o ~ W s  Wilson 
Text figure 5, No. 6 ;  PIE& V, figure 14 

~ ~ W i R o y . ~ , O a n s d a , ~ , 9 k d a e ~ . , 3 8 , 1 9 4 4 , ~ 4 , p . 1 7 1 ,  
text fig. 16, No* 8, PL I, fig. 18. 

Medium &e, pohhaped, gomewhat elongate; oardinal extremities slightly 
extended, slightly suricuhte; gdes convex anterior to the invagination; anterior 
rounded; greateat k d t h  st the hinp  lina; convexity great& about two-thb@ 
length from hinge; holotype measuring: width, length, and thicknesp, 30 mm., 
24- 5 mm., and 5 mm., respectively; striaa not weU pmerved in the holotgpe, but 
oher epecimens ahowing a strong differentiation with 1 h 5 between the coarser; 
fine concentric stria; pulncta 5 to A in 2 mm. 

The a p e c i ~  is very similar to E.  sa'nclaifi Salmon in its outhe, aim, and blunt 
m, but its et& convexity lies nearer the anterior. 

It diffem f r m  R. altemaia { C o d )  in the position and amount of i ts convexity, 
and the alternation of s t r k  is not so w k e d .  

Occurrence. Rockland beds, locality 148; Sherman F d  beds, locality 199; 
Cobourg beds, Iocdties 121, 131, 252. 

T p p .  Rolotype, G.S.C. No. 8959, Rockland beds, north of Orleaas, Ontario. 

Ra+mquina putula Wrlaon 
Text figure 3, No. 2; Plate V, figure 13 

R a ~ r r ~  pdarla Wigon, Ray. Boc., Cmdn, Tm., 3rd er., 88,1044, MSC. 4, p. 172, brt 
fig. 3, No. 2, PL I, fig. 12. 

The form is midway between a large, munded, convex speciee and a geniculate 
species. In the region of greatest conveAty, the plmm of the posterior and antprior 
pm-h meet at an angle of 135 degrees. The change of direction is rounded off an the 
outer hell,  but when exfoliated the curve is more abrupt and in some cases the 
presence of rum in this region sugg&s geniculation. 

Pot-shaped, without ears; aardiaal extremities blunt; aides slightly convex; 
anterior margin broadly convex; greatest width at the regjon of great& convexity, 
about 18 mm. from the beak along the medim line ; hinge, greatest width, length, 
and thickness measuring: 32 mm., 34 mm., 29 mm., and 8 mm., respectively; broad, 
widmprerrdiag anterior and side slopes giving an impre~ion of a very small an- 
terior part; alternation of s t r h  not very m k d ,  2 te 7 fines between two coaraer; 
fine concentric growth lines, often wceutuated by rug=; puncta 5 to 6 in 2 mm. on 
the anterior part. 

Bmhial valve not known. 
Interiors not known. 
The outline is suggestive of B. okditchi, but R. p&la is larger and the anterior 

and side s I o p  more widespread. 
It differs from other farms in the small size of its pteriw part in cornparison 

with the tnh l  size. 
Ocmmence. Hull or Sherman Fall beds, locditie~ 57, 210. 
Tpp .  Holotype, G.S.C, h'o. 8960, Hull ar She- Fall bede, Ange gardien 

road, 4 mites west of L%&, Ontario. 

Ra$napisa praecwm Raymond 
Text figure 4, No. 3; Plate V, figure 15 

R. pmxa~e6t. Raymod, %ol, SW., Canad% MW. Bull. 31,1021, p. 22, PL 6g. 6. 
The species is distinguished by the flattening of the sides of the anterior down- 

curved part, so that the shell is compo~ed of three aubtrimgular convex face8, 
mbqual in size. This characteristic distinguishes it from all other speciee. 



The hold ype, here re-illudrated, measures : width, length, and thicknew, 
28 mm., 22.5 mm., and 9 mm., respectively. 

Ommaee. Sherman Fa11 beds, locality 42; Cobourg beds, localities 208, NZ. 
T p e .  Holotype, G.S.C. No, 3259, not from the Ottawa-St. Lawrence law-  

land, but from Middle Trenton beds, -ton, Ontario. 

Rafinesquincs p r e s t o n e h  Salmon 
Text figure 4, No. 5 ;  Plate VII, fieres 4 s o  

R. prmhw& *on, Jour. M, 16, No. 5, 19-42, p. 578, PI, fXXXV, 28-38. 
The apecies has Gean adequ~tely described and illustrated. The apecimem m 

identified from tho Ottawa-St. Lawrence hwIand average: width, length, and 
thickness, 31 mm., 21.5 mm, and 5 mm., respectively. It is rare, but s p p m  to 
oorrespond with the description in every respect. 

R. p r e s t o n e k  differs from R. tdkndu and R. t&s& in having prominent 
ears, in its tramweme outline, and in i ts  more convex profile. 

O c c u r m .  bray-Rockland beds, locality 216; Shennsn Fall beds, lwality 
200; Cobourg beda, lmlity 95. 

RqlEmquina robmh W h n  
Text figure 3, No. 3; Plate VlI, Qura 9a, b, 10 

A, d r r a t ~  Wilsw, Roy. B m  kmds, Tram., 3rd m. 26, 1982, sea 4, p. 896, Pi. V, &p. 
14-16; Balmon, Jour. P& 16, No. 6, 1942, p. 677, PL LXXXV, figa 23-26. 

The speoiea is very large, the holetype memuring: width, length, and thicknem, 
37 mm., 35 mm., and 12 mm., respectively. It is distin~ished by the ourvature 
af the convexity, producing rather ahort poakrior and long anterior park, There 
are forms transitional between this species and R. equkpunctda. It is often difficult to 
identify such when partly exfoliatad because of the somewhat less convex umbonal 
region. If visible, the punctea of R. robwh are more numerous and more irregular. 

Occurrence. Cobourg beds, localities 88, 101, 123, 131, 134, 168, 185, 189, 191 
(loom), 208, 230, 237, 240, 241,280, 299,302,304306, and 308. 

Type. Halotype, G,S.C. No. 8655; ~ p m t y p ,  No. 6BSSa; both from Cobaufgbeds, 
lot 9, con. IV, Roxborougll tp., Ontano. 

R ~ m ~ z e s * m  mEundu Wihon 
Text figure 5, No. 4; Plate V, figure 8 

RaPruquina roluplrfa Wihn, Ray. h, Canada, Tram, 3rd set. 3.3, 1944, sec 4, p. 174, 
text fig. 6, No. 4, P1. 3, fig. 7. 

The holotype is the only speoim~n found. Small and gibbous; cardims1 ex- 
tremities non-auriarlak ; cardinal angles blunt ; d e s  convex posteriorly, beaming 
slightly oblique; anterior mm-gin. sounded; greatest width just anterim ta the hinge; 
convexity, rounded, centred slightly anterior to the middle, decreasing toward the 
cardinal exbrernities; width, length, and thickness: 21 mm., 16 mm., and 5 - 5 mm., 
respectiveIy ; stris not well preserved, apparently rather coarse for the sise of the 
specimen, and alternstion not prominent; growth linm fine; no crenulations; 
puncta very fine, 12 to 15 in 2 mm. on the anterior slope, more widely spaced on 
the posterior part. 

This is one of the ~mafleat Ra&eupui~aae. It is most c l w l y  related to R. 
subcalltePala but is shorter, its greatest convexity is more posterior with a tendency 
to h t k n  on the cardinal, extremities, md the pores rare finer. 

In the fineness and number of the pores R. rotwnda is closer to R. camer& and 
may be 8 f o r e m e r  of that; speciw, though it is proportianately more conv~x. 

O m e n c e .  Leray-Rockland beds, locality 77. 
Type. Holotype, G.S.C. No. 8962, hay-Rockland beds, Merivde mad, 

southeast d Carlington, Ottawa. 



Text figure 5, No. 3; Plete VI, figure 1 

SrnaU; hemispherical; casdinaE extremities not extended, slightly arrridte, 
making a right mgIe or less with the ali&tly curved sides; anterior rounded; 
greatest width at the hinge; extremely gibbous; region of greateat convexity a 
little anterior ta the middle, rounding down to all margins; width, length, and 
thickness averaging: 19 mm., 18 mm., and 8 mm., roapectively ; strise very fine, 
occasiodly a coarser one; growth lines h e  ; arenuI~tions present in some specimens, 
faint in others; punctre rather large and sparsely p l m d  considering the small size 
of the mature shell, 5 or so in 2 mm. 

Only fragments of the b r s c b l  valve preserved, showing it to be concave, 
f oaely folIowing the ourvatwe of the pedicle valve. 

Interiors not known. 
The species is like a, small R. cameratu. But an increase in growth at the anterior 

of the individuals would m&e them less instead of more like R. camata,  so that 
they cannot be an Immature form of that species. R. subcamer& also differs from R. 
canaerda in having fewer and coamer punctz. 

Occu~~mce. Shemm Fa11 7 beda, localities 6, 186; Cobourg beds, locdities 85, 
86, 89, 177, 179, 208, 225, 229, 237, 241, 248, 249, 257, 259. 

Twe,  Holotype, G.S.C. No. 8W, Cobourg beds, west end of Fifth avenue, 
Ottawa, Ontario. 

Text figure 4, No. 4; P1at.e V, figure 16 
&$neaq-subkigmdb Wboq ICoy. h, Csnads, W., 3rd m. 88, 1844, p. 176, &Kt 

ftg. 4, No. 4, PC I, fig. 16. 

Subtriangular outline; aardinal extremities not auriculata, but the hinge lime 
makes less than a right angle with the sides, which slope with very little convexity 
toward a narrowed anterior mmgin; #rest& width just anterior to the hinge line ; 
no geniculation, convexity greatest just anterior ta the middle, from which it is 
more or less even on dl sides; holotype: width, length, and th ickne~,  30 mm., 
23 mm., and 6.5 mm., respectively; outer mrface mostIy exfoliated, but 8 t h  
apparently of one grade only, rather c o r n ;  very slight indication of crenulations 
on the cardinal extremities; punctm rather numerous, 6 ta 7 in 2 mm. ak the region 
of greatest convexity. 

Brachial valve not h o r n .  
Interiors not known. 
The Paquette Elapids apecimen is larger and more robust in every way, but 

otherwise seems the game. 
B. dtrigmdis is most like R. .praent~sor, but differs from that species in being 

larger, and proportionately less convex; it haa less acute c&l extremities, and 
its region of greatest convexity does not culminate in a rounded apex as in that 
species, as seen in the profib and anterior views, with the m u l e  that it lacks the 
mutely sloping sides. 

O c c u w m .  Leray-Rockhd beds, IocaIity 7; BuII beds, locality 221; Sher- 
man Fall beda, locality 200; Cobourg beds, locality 168, 

Type. Holotype, G.S.C. No. S W ,  Sherman Fall beds, quarry 1 mile west of 
Finch, Ontario. 



111. Geniaulsh Gmup 
RU$KMT&M Mivis (Jamea) Foerste 

Text figure 6, No. 4; Plate VII, figures 1 a 4  
B h m m a  Ma'Pia Jamw, Cinmnnati, Qnirr. Jam. Bai. 1,1874, a4, 
&uinu drlivia (J~BB) ,  Foe&, Denis00 Uxir. 8ai =b., #h 1910, p. M, PL V, 

fig. 12D. 

Foerste claims that Jamesp holotype is crushed and he ilIustratea another 
specimen that he considers aa typical of the speaiea. The few spoimens found in the 
Ottrawdt. Lawrence Lowland aver*: width, length, snd thiclaem, l7 m, 
15 mm., and 3.5 mm., respectively,with the rounded geniculation 13 mp. from the 
baak. They agree with the typicaI ~peciea as chosen by Foemte. 

Tha species differs from R, admi  Wimn and R. s m i c i r c ~  minor Wilmn 
in ita more elongated outline accentuated by its more elongated and less convex 
posterior p&. 

O c ~ ~ .  Cobourg beds, localities 123,134. 

~ e ~ n a  cf. Salmon 
Text mra 6, No. 6;  Plate VII, figures 2 a-d 

~ u ~ d s ~ S a I m o n , ; S w r . F a L , 1 6  No. 1942 p.M,PLL.XXXVI,Bga.l,L 
RqSiqu* cr. dcaolair Salmon. W m  b y .  L., daosda. -.. 3rd sar. 38. 1044, 

W. 4, p 176, text fig. 6, No. 6. 

T h e  O t t a d t .  Lawrence s p b e n e ,  measuring, width, length, and thickness, 
22 mm., 37 5 mm,, and 5 mm., respectively, have a hdency  t o  be 8Sihtly amaller 
than the t ype  aa given by Salmon, and Borne of them lack the mndations, but 
otherwise they are similar. 

The species is very clme to R. mnkirCLsEmk minor Wdaon, but is larger, and the 
position of the geniculation gives $he paterior p& a more transverse outline. 

O m m .  Sherman Fall bda ,  Iocdities 6, 57, 129, 186, 188, 199, 247; 
Cobwrp; beds, localities 3, 85, 86, 88,91, 93, 95, 100, 108, 119, 121, 123, 116, 177, 
188,223,225,232,237,241,242,249,258,259,277,280,281,2!35,31)(3,304,306,309. 

Rr4fitaeWm deltoidea [Canrad) 
Text 6gure 8, No. 1; Plate W, figuaes 5 B, b 

Shphmuu cidWm Conrad, Wd Ann. Rept. New York &L Sum., 1889, p. m; 6th b. 
RepL,ibid 1841 V. 

Rqhe~qu iM dhdm'&mdl Ad1 and Ckh, Pal. N m  York, 8, p l, 1891, P1 IXA, 
figs. 1, 2, 4; hlmon, Jour. h. 16, No. 5, 1042, p 688, 18-20. 

Outline mbtriaagulu; cardinal extremities slightly auriderte; anterior mm@n 
mrmwly rounded or projecting; geniculation abrupt, about threqmrtera to f o w  
fifths the htaE length from the beak; the posterior p& slightly convex and aub- 
triangular; anterior part aIso alightIy oonvex, narrow at the cardinal extremities, 
widening until it is one-third the total length along the medim line, though not 
increasing the length t o  that extent because of the angle of geniedation; width, 
length, and thickness averqing: 27 mm., 22 mm., and 8 mm., respectively; dr i~  
not much differentiated posrteriorly , nor on the brahial valve, but developing alter- 
nations of one to  wveral finer ones between each two ooarser ones, on the anterior 
part; all c rowd by fine conentric growbh lines; crenuIatione of varying degrees 
in the mmhaE region continujllg more or Icss over tho subtriangular posterior part, 
eoncentrio with the outline of the pnidation. 

Bmhial valve concave, following very closely the mwxity of the pedicle 
valve. 

Interior m l g  exfoliated. The pedicle muacle scar is narrowly flabebb and 
the brachial valve ehows a low bifid proceaa. 



Salmon1 in her  asi ion on the apeciw, a t ~ h  that the qxcimeaa from 
Ontario are mmewlmt smauer than the Kew York specimens. Her measurements 
of width 20 mm., and length 16 m. comespand to those of the following speciea. 
In eastern Ontario, in the Ottawa-St. Lawrence Lowland, ~ p e k e n s  of R. ddtvidea 
have the average s i ~ e  given by her for that species, Though there are many 24 mm. 
or 23 m. in width that maintain a length of a0 mm., there are others 28 mm. or 
30 mm. in width. 

Usually, specimen3 of R. &%idea have to be ident&ed from the exterior. The 
i w  and subtrishngukr outline repeated in the elevabd, usually crenuIated, posterior 
part m e  the outstanding external characteristim that distinguish it from other 
RslE+w. 

O m m m x .  Sherman Fall bed& l d t y  M; CDbourg h&, found at all 
exposures. 

Type. Nesiotype, G.B.C. No, 1613a, not h m  the Ottawa-St. b w r ~ n e e  
Lowland, but from Upper Trenton beds, Lmhine, Quebec. 

Rcfinquinu gibboaa W h n  
Text figure 8, No. 4; Plate VX, figure 13 

RqPugsqtcha g i l h m  W i h ,  RoJr. h, Caanda, 'Tnma, Srd SW. 88,1944, sea 4, p. 178, 
text fig. 8, No. 4, P1 11, fig. 13. 

Outline dmoet EL cirde except for the small segment cut off by the h i e  line; 
profile approximately a semicircle; hinge line shorter than the greateat width; 
convexity very great; geniculation rounded, beginning about 10 mm. from the k&; 
posterior part small, almmt Rat, transvem, perpendiculear to the line of the length 
of the shell; anterior part a h o d  three times the posterior in length, very aonvex, 
curving back until at the anterior margin it is nearly parallel with the posterior 
face; hinge, graatzet width, length, and thicknm of the holotype: 18 -5 mm., 24- 5 
mm,, 21 mm., and 12-5 mm., respectively; strim of two  ~izes not w t l y  difFexen- 
t ia td ,  2 to 5 fine between two dightly coarser; very fine concentric linea; crenula- 
tions present on &he posterior p&; puncts very numerous. 

The form is readily distinguished from my other by its extreme gibbdty. 
Occurrence. Chbourg beds, localities 86, 131, 134, 189, 229, 241, 257. 
T w .  Hdotype, G.S.C. No. 8965, Gbourg beds, west end of Fifth avenue, 

Ottawa, Ontario. 

Raj iwepmu laursntiut Wilmn 
Text 6gure 7, No. 4; Flak VI, figure E2 

R&aq& Saumtinu Wdaon, b y .  h, Ganada, Rma., 3rd aer. 38, 1944, MC. 4, p. 178, 
text fig. 7, No. 4, PL II, fig. 12. 

U h p e d ,  sligh tIy auriculate, but angles rounded; peatest width just anterior 
to the, binm Hne; genidation rounded, angle of posterior and tbntarior planes 
appmwhing 100 degrees, both p& moderately aonvex, the posterior part being 
corniderably wider thm long, giving the whoIe an appearance of much greater widtJh 
thm length; width, length, and thickness avmging: 26 mm., 22 mm., and 7 mm., 
resptively; str is  of two &a, 2 or 3 finer ones between evzry two coarser, crossed 
by concentria growth lines; crenulations absent or poorly developed; puncts~: rather 
finer than in R. delWa 

Brachia! vdve slightly concave, almost. flat. 
Interiors not kno~m.  
There are transitional form between th is  ~pecies and R. E k e I h k h  (Conrad) 

and also between it and R. smnics'rmlari8 W i h n ,  but the average R. laur&ina 
lWmon.E.8. :Op.d~,p.5114,  



diffem from R. U W  h its rounded anterior margin, md the tranwem outline 
of the elented posterior part. It differs from R. rrernGrdM WiIson in its sisa, 
its more tmnsveme, elsvatad posterior part, and in i ta  greater growth anterior to 
the goniculation. 

O m ~ p m e .  Shermm Fall beds, I d i t i e s  42, 186; Cobourg beds, loealitiw 3, 
85, 86, 89, W, 100, 118, 133, 168, 185, 208, 226, 237, 248, 251, 253, 257-259, 276, 
283, 297(Ioow), 303-305,309. 

Type. LIolotype, G.S.C. No. 8906, Cobonrg bed4, exoavstiom for l[w. Salle 
Aoademy, Ottawa, Ontario. 

IZa$wqmim m ~ e b f m i h  Wilmn 
Text figure 8, No. 2; Plate VI, figure 9 

R @ m q u k  rnioddmih W h n ,  Roy. SOC., C a d ,  Tram., 3rd ear. 38,1844, m. 4, p. 179, 
text fg. 8, No. 2, P1 11, fig. 9. 

Orrtlme bluntly triangular; cardinal angles auricuhh; gre~~tes* width a;t the 
hinge line; geniculation more or less sharp, the planes of the two parta at 100 to 
110 degrees h one another, the posterior part bluntly trian@;ular like the shell out- 
line, and constituting three-quarters of the total lengtb along the rnedisn h e ;  
width, length, and thickness av&: 20 mm., 37 mm., and 6 mm. or 7 mm,, 
respectively; shire of two sinres, several finer ones between every two coamer; p u n c t ~  
very ctose. 

B m h i i  valve not knom.  
Interiors not known. 
The ahell is like a small R. a?eWa,  but it is not the young of that spa& 

because the genimlation occurs before the posterior part hm reached the size of the 
corresponding part in R. de l ldea ,  Additional gmwth would merely lengthen the 
anteriot part, a prmam that h= occurred in some $erontic forms, 

In  size R. r n U o & m  ia very like R. otlmmemG Wilaon but it M e r e  in that 
it k mote triangular, its greatest width is at the hinge line, md gmwth after genic- 
ulatioa is more doping, at a lesa abrupt angle to the pasterior part. 

It is very suggestive of R. h l io i s ,  but the posterior part is mare transverse, 
and i t  seems to hat-e been established that the type of R. deeEivia is distorted; 
F ~ r s t e  and Sdrnon huvt? re-de~ctibed R. d ~ l i v i s  from mtypea that are much 1- 
convex than R. miodeltoide:~, This species would have been described as a  mall 
variety of R. deI.!m&a, but, like R. p r d i ~ h ,  it first appears at a considerably 
lower horizon, and it may be that R. dellidea is derived from one or the other of 
them. R. n%iodeltoi&ra, however, continues and a p p w a  side by side with R. deltoidea. 
No other specimen of R. prde1toidP-a wes found. 

Occurrence. Leray  bed^, localities 17, 143,147; S h e m m  Fall beds, localities 
8 ?, 186, 188; Chbourg beds, lmalities 8446 ,  88, 90, 92, 101, 103, 108, 114, LIB, 
121, 128, 131, 133, 162, 168, 188, 208, 223, 225, 229, 232, 241,242, 244(looae), 250, 
267,258, 275, 276,284,287.289,302306, 312. 

Type. Holotype, G.S.C. No. 8967, Cobourg b d ,  west end of Wth avenue, 
Ottawa, Ontario. 

Rrrfinesquim d t h  W klson 
Text figure 6, No. 6; Plate VJII, figure8 10, 11 

M m q u d n e  n d i e  Wahn, Rny, h., canmh., Trims., 3rd ser. 28, 1982, ma 2, p. 806, 
PL v, fige. 6, B. 

To the original description it may be d d e d  that the width, length, and thick- 
nesaverage 29 mm., 22mm., and 6 m . ,  respectively. The convexity isnot grerat 
in pmportion to the size, but it ie largely confined to the region of geniculation. In 
thia respect, the species approaches R. e q i p m d d u  W h a ,  but it is less robuat, 
hss a shorter anterior part, and lacks the t e n d e n q  to m irregular anterior margin, 



The subtriangular posterior pwt of R. rwmadia overshadows the more U- 
shaped outline of the whole spcimen. 

The pwatype of R. nomdG (G.S.C. No. 6664) is included in the following 
speci~4, R. m d o i S  Wilsori. 

Ommmce. S h e m n  Fdl beds, locdities 57, 19&200; Cohourg beds, localities 
46,88,95, 119, 121, 176,229, 237, 241, 242,246,249, 257,259,283,287,303, 

Type.  Holotype, G.S.C. KO. 8653, Cobourg beds, lot C, con. IX, CornwdI 
Gp., Ontario. 

Rafinesqaina m a l d e s  'rt'ilson 
Text figure 7, No. 1;  Plate VI, figure 5 ;  PIate VII, figure 3 

R a f w q m ' ~  nomaalis F k n ,  Ray. %a, Canada, Trans., 3rd m. 26, 1932, m 4, H. V, 
fig. 7. 

Ra&eqt&m n o m d d w  Wilson, Roy. Soc., C&, W., 3rd SW. 88,1944, m. 4, p. 181, 
text h. 7, No. 1, Pi. 11, fig. 5. 

U-shaped outline; cardinal extremities not auriculate; gr*atest width a little 
anterior to the c a r d i d  angles; h& straight for half the length, curving into the 
bmsdly rounded mtsrior margin; gre>tcst canvexity about two-thirds the length 
from the beak; pridlth, length, and thickness averaging: 32 mm., 26.5 mm., and 9 
mm., respeotively; &rim not greatly differentiated, u few coarse ones irregu4mIy 
placed; a11 c r o d  by h e  growth lines; crenulations 01-er the posterior part, most 
marked near the region of genicuhtion; puncta as in R. equipumtatcs. 

Rrachial valve not known. 
Interiors not h o w n .  
R. nomlo& Wdson differs from R. nmal i s  Wilson in its larger ~ise,  more 

U-shaped posterior p&, greater convexity, more posterior position of the genicul* 
tion, and more pronounced crenulations. 

The specica differs from R. equipmtaia Wilson in the presence of crenulations 
and in the Bhorter poskrior part. 

Occuweace. Cobourg beds, localities 43, 96, 119, 131,189, 303, 307. 
Type. I-Iolotype, G.S.C. KO, 8968, Cobourg beds, Rideau Hall grounds, 

Ottawa, Ontario; pamtype, No. 6654, Coboufg beds, Gravel W, O n t d o .  

Ra$aesquim oku.titchi Wilson 
Text figure 7, No. 2; Plak W, iigure 7 

Rafmespuim okulWi W i h n ,  R . h, CeLnada, Tram, 3rd m 38, 1944, s9e. 4, p. 181, 
imt 6g. 7, No. 2, P& II, a. ? 

Gibbose, subcircuIar, cardinal extremities not extended; cardinal q I e s  show- 
ing a slight tendency to auricuhtion; sidee and anterior margin rounded; p t e s t  
width about midway between hinge and mterior margin; geniculation centring 
about mm. from the beak; making an angle of about 120 degrees in the mmedin 
line, but sides more flaring; posterior and anterior p m  very slightly convex, 
almost flat; width, l e w ,  and thicknew. of the holotype: 34 mm., 27 mm,, asd 9 
mm., respectively; alternation of stria marked, 4 to 5 finer ones betwmn two 
considerably coarser ones; h e  growth lines; no corrugations seen, btit growth lines 
more conspicuous rtt the cardinal extremities; p u n c t ~  not well exposed, apparently 
6toBin2mzn.  

Brachid valve not known. 
Interiors not known. 
R. okditchi has something of the outline of R. m k t a  Wilmn, but it is smaller, 

is piculate,  m d  has a marked differentiation of stris. 
Omwace. Lemy beds, locdity 16; Leray-Rockland beds, locditiea 216,220; 

Rockland b&, Iocdities 148, 156; Hull ? beds, locality 215. 
T g p .  Hdotype, G.S.C. No. 8969, Rockland beds, north of Orleans, Ontario. 



RaJimmpinu ath.u& Wilson 

Text figure 8, No. 5; Plsb W, figures 14 a, b 
Ra$meaqudna ofhwamsis l%lson, Ray, h, Csnsda, Thm., 3rd mr. 38,1944, mu. 4, p. 182, 

text fig. 8, No. 5, PL 2, figs. l&, 14b. 
Outline ~micirculw, in sosome cases roughly circular; some speoimens showing 

a f ia t  triangularity at the median regioo of the geniculation, whioh d i m p m  in 
the down-flecbd anterior part; cardjnd anglm slightly auriculate; hinge, straight, 
shorter than the greatest width, which is about onethird to  ono-half length dis- 
tant from the beak; geniculation not sharp, but confined within rather n m w  bite 
centring sbout 10 mm. or II mm. from the beak, in all making almost a right angle 
or less; convexity very mat due t o  the angle of genjcuiation, but posterior and 
anterior parts only slightly convex, the anterior being longer than the posterior. 
hinge, greatest w-idth, length, and thickness averaging: 15 mm., 19 mm., 17 mm., and 
10 mm., reawtively. The holotype and many othem have a total length of 16.5 mm. 
from h i e  anterior, but if measured along the convex umbo would be 23 mm.; 
low, broad, d i d  corrugations on t he  anterior part often making a slightly irreguIar 
mterior margin; ~ t & e  variable, several finer Dnea between two coarser, the M e r -  
entbtion being more pronounced snteriorly; punt- very irregular, the c o m r  
more sparscly placed ones continuing from the postchr p&, side by side with 
fine, closely apamd ones between t h e  more anterior strire, 

B m h I  valve &htIy concave posteriorly, but bending abruptly at the line 
of geniculrttion; lacking the differantiation of &rim, and finery punetate. 

Interiors not hoam.  
The ~pecies is very close to R. imbrez (Pander) as origindIy figuredl, but the 

Canadian fonn is consistently smaller. It would have been named a variety of that 
~pecies but for complications in the use of the name R. i&m. Billing3 described 
a S t r q p h a  imbrez that later w s  cdIed R. imbrex, quite different from Panders' 
form. Twenhofel consided it a L ~ ~ ,  but the: two forms stood under the Bame 
name for some time. Again Holtedshl includes under R. idwa Psnder a more 
trimgulm form originally identified by Pander aaa Plectmboaitm h ' a n m .  

Tha specios is so closely allied to  R. minufsia Snlmon that i t  may be a local 
variation of it. Typically, however, it is not brodIy trimgulm, averages larger, 
has a more pronounced region of geniuulation and a more prolonged anterior region, 
and thwe is a differentiation of atrim. lt diffem from R. &odeUoideu in ita ghorter 
posterior part and usually more rounded anterior. It is vmy like a sm~l l  R, camerafa 
( C o d )  but the position of the geniculation ia considerably nearer the h s k ,  and 
inereased growth would not mdt in R. c a m a ! u  but a much greater hfference 
between the posterior and anterior regions. 

Ormmme. Cobourg be&, localities 43, U, 86, 88, 90-92, 97, 99, 103, 104, 
114, 119, 121, 122, 162, 168, 177, 179, 184,  185, 189, 191, 208, 223,226, 235-237, 
241, 242, 244, 257-259, 284, 287, 291, 294, 300, 303, 306. 

Type. Holotypa, C.S.C. So.  8970, Cobourg beds, lot 2!2, con. 111, R o x b  
rough tp., Ontario. 

Ba$mmpina praede l tdm Wilson 
Text figure 8, No. 3 ; Plate VI, figure 11 

Rufmwguima ~~ Whn, Roy. Soc., Camrda, Tram, and m. 88,1944, aa 4, p. 183, 
text Q. S, No. 3, PL D, fig. l. l. 

Rather small; broadly U ~ h a p e d  outline; cardim1 extremities verg dightly 
extended, faintly auriculate; a n h i o r  to the very smdl invaginration, sides &14109t 
atrsight for a shod distance then curving into a broadly rounded, dightly uneven 
anterior margin; grektest width at the hiwe line; geniculstion abrupt, at 16 mm. 

1Bailraodfilr-da&hsaUk,pBI.PL=ifal& 



from the beak, anterior bending down approximately at right angles to the plane 
of the posterior pm; width, length, and thickness measurhg: 25 mm., f 8.5 mm., 
and 5 mm., reapectiveIy; convexity alight on both anterior md pasterior parts; 
outer surface laqply exfoliated from the anterior part of the type, and only speci- 
men, but ~ t r i ~  are very fine, and alternation not marked except for a strong madian 
stria; h e  growth lmes present; erenulations on the postetior part very fine, con- 
tinuing from one side of the beak to the other, completing a semicircle, and with the 
stria forming a fine reticulata ornamentation on the posterior part; p u n h J  large 
for the size of the shell, 5 or 6 in 2 mm. at the anterior. 

Braehial valve not known. 
Interiors not known. 
R. praedeiloidm is neardat tu R. deltoidsa, a d ,  m au~geated by the name, either 

it Gr R. m m e a  may be aamtral to R. delkr?&a. R ,  pr&ltd&a in outline ia 
more traneverse, is smalIer, and the crendationa are finer and mow compIete. 

The outline and profile we vdry simiIar M R. Iauwtali~, but the latter lack6 
the reticulate oanamenktion. 

The complete crenuhtions are  suggestive of Leptaeraa, but the whole surface 
emamentation ia filler than that of any known Leptaaa, and the outline and profile 
are t h e  of a RQ$mepim. 

Omrrena.  Leray-3hckland beds, locality 20. 
Tw. Rolotype, G.SC. No. 8971, b y - b c h d  beds, southesst of Pakan- 

W, Ontario. 

Text figure B, No. 8; Plab W, figure 8 

w q u k  Qalmoni W l  Roy. Boc, C8nadq, Tnuls., 3rd W. B, 1944, sec. 4, p. 184, 
teKt fig. 6, No. 3, H, ITJ &. 8. 

Sdl, tranweme; convexity moderate; extremities extended; cardinal angles 
forming a right angle or lem, ~light1y m p i n a t e ;  sides converging irom cardinal 
extremitiw to the broadly ruuaded anterior margin; greatest width rat the hinge 
line; geniculation not sharp, centre of cunre about 9 mm. from beak, mmewhat. 
flattening out toward the cardinal extremities; width, length, and thickness of the 
holotype: 20 mm,, 15 mm., and 5 mm., respectively; some specimens a little smaller; 
atrim very fine, alternation not prorninmt, one strong m& costa present on gome 
specimens, 2 to 4 finer stria between two coarser anterior to the genicnlation; very 
fine growth l inee in  some instances a few together make dine, uneven, md indb 
tin& mga; punch large for the aize of the specimens, but closely placed, 6 to 8 in 
2 mm., a few faint crenuhtions near the hinge line in aome specimens. 

Brachial valve not born .  
Interiors not known. 
The form is mud1 for a R a f i e s p i w .  It M e n  from R. &ditri8 (Jarnes) in its 

~horter length and mom transverse outline; from R. Salmon in ita tmnsverue 
outline, ifis lwrger po~hrior p&, and in being less convex. 

T h e  ~pecies is m e d  for Sdmon, who has done much to clarify the confusion 
in the species of Ra$msquicr. 

Occzsrre~sce. S h e m  Fall ? beds, locality 6; Cobourg MS, locmlities 19,43? 
80, W, 93, 105, 176, 177, 179, 208, 223. 

Tppe. Hototype, G.S.C. No. 8972, cob our^ beds, Booth street, Ottawa, 
Ontsrio. 



Rafmsqmna a*mi Salmon {?$ 

Text figure 7, No. 3; Plate FT, figure 6 
RaPnwguim ~ i ~ o n ,  Sour. Pal, 18, No. 6, 1942, p. 588, PI, LXXXYI, U. 35-88. 
The specimens here identified as R. s a r h i  3almon C?) cornpond to the 

description of that species in form and puncte, but they are proportioaately ~borkr, 
and the few specimens found are considently somewhat smaller. Also, there is 
not the marked differentiation in stria. The largest specimen is illustrated, and 
measures: width, length, and thickness, 28 mm., 25 mm., and 12 mm., respctively. 

Occumnce. bbourg beds, localities 86, 225, 229, 250, 257. 
Tgpe. Plesiotype, G.S.C. No. 8973, Cobou~g beds, tot 21, con. mL1, Cornwd 

tp., Ontario. 

Rqhe8quin.a 8m1kir ctdun.8 Wilmn 
Text figure 6, No. 2; Plate W, figure 4 

R&mqtha rsmicirelllmis Wilaoa, m. h, M, Tmm, 3rd m. 38,1944, seo. 4, p. 185, 
text 6g. 8, No. 2, PI. 11, fig. 4. 

Outline almost ~emicircular; cardinal mgles about 90 degrees; sides almost 
&might; anterior margin broadly rounded; great& width near the hinge line and 
continuing for a shod diatanm anterior ta it; convexity not great for the &e of the 
&ell; mniculation semicircular in he, cloely following the anterior margin and 
only 1 -2 mm. to 2 mm. distant from it, resulting in a vary large, gently convex 
posterior p&; width, length, and thickness averaging: 25 mm., 20 mm., and 4.5  
D., respectively; strie of two sizes over the whole shell, 1 t o  4 finer onee between 
two coarser; very fine concentric growth lines; no crenuiations seen; pun& S to  6 
in 2 mm. at the xegian of geniculation, less numerous posterior to it, more numerous 
anterior to it. 

Brachial valve gently concave. 
Interiors not known. 
R. ~michr&% is closely related to to, &wen.& Salmon, b ~ t  it is more circular 

in outline, hw a relatively larger posterior part, and is proporLiomtely earniderably 
Less convex. It is larger than R. ern*rcula* m i w .  

O m m .  Hull beda, localities 44, 50, 51, 60; Sherman Fall beds, localities 
50, 57, 84, 181, 186, =Q; Cobourg beda, localities 95, 101, 121, 134, 208, 284. 

T p p .  Holotype, G-S.C. No. 8794, Sherman Fall beds, from 'Dump', Hull, 
Quebec. 

Rafinesquina. s e m i ~ m h k  minor Wilmn 
Text figure 6, No. 1; Plate VI, figum 3 

R a j I n a s p ~  s m n ~ c ~  minor Whn,  Ray. h, Ctmada, Tram, M m. 38,1W4, sec, 4 
p. 186, text &g. 6, No. l, PE. 11, fig. 3. 

Small; U-shaped, almost subcircular in outline; cardinal mglea non-auricdate; 
sides almost paralIel; greatest width at the hinge line; geniculatjon not very sharp, 
oentring about 12 mm. from the b e ~ k  ; anterior part about one-third length oE the 
posterior part, but not increasing the total Iength to that degree because of its 
angle of 90 to 100 degrees to the plane of the posterior part; width, Iength, and 
thickness averaging: 18 mm., 14 mm., and 4.5 mm., respectively, though the 
holotyp does not quite attain that thiukness; radial stria3 more or less of one ~ i z e  
except near the median part and on the deflected anterior part; very fine concentric 
growth lines; punctre very h e  and numerous on the anterior, more widely apaced 
on the posterior. 

Brachial valve not known. 
Interiors not known. 



The variety L very like the Norwegian form R. p m  Hdtedahl. The posterior 
gurface, however, ia more eve* convex without the ridelike longitudinal eleve~ 
tion, and R= senaici~mhie minor averagea larger, The radial et& a p p r  ta be 
similar, though the Canadian variety lach  the ooncentric mnulations of the 
Nor- form, shown in the illustration but not mentioned in the text. Onty one 
pedicle vaIve and a few broken vnlves of R. pama have been found. It may be that 
the valve ww shghtly d i s tded ,  If so, and there ahodd pmve to be one, not two, 
BPOC~RS, the name R. parva will have preference. 

The specie@ haa a leas tramverse appewmce than R. scslmmi, though the rnem 
urementa are very ~imiiar, because the centre of gen ida t im ia 12 mm., as compared 
with 9 mm. from the beak. 

Rafiwpim sernin'rGlllaris m i m ~  might be considered a variety of R. deelitris. 
The measurements are very hilarar ,  but the sides in R. s m i c i M 8  minor are less 
abruptIy geniculate than in R. decli*, giving the specimens a leas elongated, more 
subcircular appearance. The illustrated hoIotype h nob attained the maximum 
thickneaa, bat the average thichegg is peater than thrtt of R. &clim&. 

The mea Mers from R. miadebdea  in being mbcircular rather than ~ub- 
triangular, and the angle of tb pIane of the pdmior to thst of the mterior is 
somewhat sharper thsn in that species. 

Rafine8quin.a ssrnidmlarap minor difEem from R. deer& salmon in bekg 
m n h t l y  m d e r  and in having the posterior part longer in proportion to its 
width. The latter characteristic gives the specia an appearance of greater length 
than that 01 R. d e m d s ,  in which the posterior part is wider in proportion to i ta  
length. The specks is consistently maller than R, laurdina. A few gpecimens &re 
transitional between R. s m i c i d 7 - i ~  minor and most of the other amaller speciea- 

Qcmrrm. Leray-&&land M s ,  locality 17; Sheman, Fall 7 beds, locality 
6; Cobour@: beds, localities 3, $5, 88, 90,93, 100, 105, 115, 119, 122, 133, 162, 168, 
175-177,183,188,191,225,229,237,241,248,249,261,257,280,281,283,287,202, 
300,305,306. 

Tppe. HoIotype, G.S.C. No. 8975, Cobomg beds, Indian Lads,  cons. VIH 
and IX, Cornwall tp., Ontario. 

Text figure 7, No. 5 ;  Plhte M, figure 10 
Rapnas~tlinu sinurn Wllon, W. SE, Canada, Trslla., 3rd m 38,1944, m. 4, P. 181, 

text fig. 7, No. 8, P!. 11, fig. 10. 

Shell very convex, somewhat variable in siao, greatest width at hinge; cardinal 
extremities very aw5culat.e; Bides converging to a rounded anterior, interrupkd by 
a slight invagination; geniculation pronounced but rounded; posterim p i t i o n  
moderately convex with a tmnnverse oukline, width to length a8 125'; mterior part 
deep, often longer than the posterior, its convexity broken by a wide fiat area or a 
shallow sinus, which caum the slightly ainuate anterior mwgin; width from 22 
mm. to 25 mm., length 17 mm. to W mm., thickness 9 mm. to l1 mm.; strise dightly 
differentiated, 1 tq 4 fines ones between two coarwr; concentric growth lines becom- 
ing faintly crenulatad pWriorIy; punctm Iwge and numemu. 

Rrmhial valve and intefiors not known. 
The form is characterized by ita flattened anterior or brod shallow &U#. 
Occurrence. Cobourg beds, locetlitios 88,90 7, 121, 131, 133 ?, 242, 259, 275 ?. 
Type.  Holotype, G.S.C. No. 8976, Cobourg ? b d s ,  locality unspecified, H d ,  

Quebec. 



. . 
Fipure 9. CampaFative r a m  of Bu$?mquinrr having low convexity, high oonve-, 

and geniculation witbin the Ot-.wa, formation. 



The C)pikinse of the area had always 'been ident ih l  as R s f i n e s q n i ~ ,  because 
of the ~limilariby of form and the mciat ion of the two p e n t  at mme horirmm. 
Balmour, however, demonstrated that khere are two distinct genera, differing in 
musculature and in type of the pores in the intermediate layer d the h e l l  materirrl. 
The rnuaole area, unfortunatdy, is not often e m w d ,  but the pores are revealed by 
the slightest exfoliation and are, therefore, the more commonly used ariterion for 
didhguishing the genera. In Rapmspina, the pores are comparatively large, 
roand, and arranged in radiating rows between the atrim. In OpiKrinu the pores are 
minute, irregularly shaped, irregularly arranged, and cover the exposed aurface 
like a fine network without m y  relationship to the stria. Their irreguIarity reflects 
light from various angles so that the e x p o d  mzfm often hw ai peculiar g l i s t e n i ~  
erffeot. 

In the Ottawa-St. Lawrence Lowland them &re not many brachiopoda at the 
betse of the Ottawa h e a t m e  in the Pmelia beds, m d  neither genus ia represented 
in it. dpikim makes its appearsnce and is moderately common, in the hwvi I Ie  
beds. It is proli6.c in the Leray-Rockland beds, where Rajirsesqim first rsppethrs. 
Fmm there upward, R@waquina increrssen and divewst and 0papafina decreases, 
though i t  is atill present at the top of the fannation. As far as can be judged from 
its ocourrence in this area, then, dpt%ina i~ the oIder fsm. 

Canmv~aon~ex;  b i e  line straight; surfaoe wvered by radial atrim of several 
siw, the smaller ones having a tendency to disappear kowrrrd the anterior; shell 
structure fineIy, thickIy, but irreguIarly punctate; surface of visceral area ksly 
pwtulose. 

Pedicle interior with a large mnde  awa &ending halfmy or more to the 
&&rim margin and s m u r l d e d  by a IOW ridge, atrong posteriorly, faint snteriorly; 
d iduhrs  shallow, circdw to broadly 0vd, not well defined; adductor ridge rrtther 
b m d ,  hiheat anteriorly; dentd p l a b  strong, divergent W t o  120 degrees. 

B& interior more diatinetive: cardinal pmceaa stout, with two trh~~gular 
branches; 5 mpta p m n t a  median one and two pairs of l&Brah--msclian wptnm 
low posteriody, becoming narrower and shrrrper anteriorly; t w o  concentric ridges 
p m n t ,  the inner one connecting the brschiophores, the outer one corresponding to 
t h t  of the pediole valve and enclosing the musculature (condensed from Sdmon'8 
descriptioa) , 

The genus is outwadly like Rafinesquim, m d  many of its  specie^ have been so 
described. It cttn be distinguished from Rafirnsquina and externally by 
ita less m a r  alterpation of stris and when partly exfoliated, by its fine irregdar 
pmctm; internally by tha large mlracle area, and, in the brachial valve, by iB five 
seph. 

1 M E. 0.: OR m ~ .  p jag. 
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wm am& Wilmn 
TBRt figure 10, No. 12; Plate VI, figure 29 

O+m a m p  W W ,  R0 h, M, Tna, 3rd W. 23 1944, MC. 4, p. 100, hxt 
fig. 10, o. 12, PI. II, &. 26. 

Large; U-shaped outline; cardinal d t i e a  not extended, non-awiculate; 
d m l  mdes a h u t  W degrees; side& and anterior broadly mnvex; pkst width 
at the hinge or just anterior to it; convexity mtcd at the centre, dopine: down 
evenly taw& all margiri~, slightly flattening at the wings; width, length, and thick- 
nws of holotype: 35 mm., 30 mm., and 9.5 mm., respectively; a t r h  poorly preserved, 
rather coarse, some tendency toward alternation; growth lines not well pteservd, 
B tendency to wriddes along the anterior of exfoliated specimens; no crenulationa 
seen; punctie typical. 

Brachal valve and interim not kuown. 
0. ampla W h ~ n  differs from other specim in its size m d  even convexity. 
O m r m .  Eeray-Rockland Ws, localities 15, 64, '77, 147, 271, 272; HulI or 

Shermsn Fa11 beda, looality 210. 
Type. Holotype, G,S.C. No. 8977, hy-Rockland  beds, lot 13, con. XII, 

Goulbourn Q., Ontario. 

dpikim aurkdata Wdsbn 
Text figure 10, No. 7; Plate VI, figure 17 

O p & k  awicalrda W i h n ,  Roy. Soc, &U&, Rena., 8rd m. 38, 1994, p 100, text fig. 10, 
No. 7, P1. 11, k. 17. 

Much wider than long; etrvlngly suriculate; greate8t width at the hinge h e ;  
anterior broadly rounded ; convexity gnat in proportion to lenp$ h; geniculation 
not acute ; viewed in profile great& convexity about mid-length, rising from the 
hinge line and the anterior margin with similar ccuwetr; viewed from the sbnterior 
the outline is more broadly convex at the centre, flattens out and becomes dehitely 
concave tow~rd the cardinal extremities and to a Iesa degree toward the lateral 
margins; width, length, and thickness of the holotype:28 mm., 18 mm.,and 9.5 mm., 
respectively; two sets of s t h ,  1 or 2 h e r  ones between two coarser, crowd by con- 
centric growth lines; punctae present but indi~tinct on the holotype. 

Brachial valve not well preened, very concave following the curves of the 
pedjcle valve. 

Interiors not known. 
The form differa from others in its anriculah cardinal extremities, ita greater 

width in pmportion to ita length, and in the m v e e d  ct~we  of its outIine from the 
anterior view. 

O m ~ c e .  Cobourg b&, locality 121. 
Type. Holotype, Cobourg beds, -Elesemch Council . Lahmtories, Susmx 

street, Ottawa, in the private collection of G. W. Sinclair. 

&l&m Q-& WiIsoa 
Text figure 10, No. 4; Plate W, figure 20 

& G h a  g l O w m  W i w  Roy. Boo., Canada, Tram., 3rd W. 38, 1944, E a .  4, p. 101, 
W f i g .  10, No,4, Pl.II,&. 10. 

Broadly U-shaped, but with slightly narrowed anterior; cardud extremitie~ 
extended, auricuIatR; c d i n a 1  angles leas than 90 degrees ; aid@ broadIy m e d  ; an- 
terior margin with a m o w e r  curve than the sides;patRst width at hinge line; con- 
vexity greategt about 18 mm. from beak; no true gemculation, hut the antarior part 
making an angle of 120 degrees and flattening out toward the sides, leaving a wide, 
broadly rounded, W t i y  convex posterior p&; width, length, and thickness of the 
holotm : 28 mm., 24 =.,and 6 - 5 mm., respectively ; atrim fine, with some tendency 



to develop one or two very fine interstria; growth lines very fine; crenulationa 
b d ,  short, well developed near the cardinal extremities; punch typical. 

Brachial valve not well preserved. One brachial valve supposed to belong k~ 
this species haa three median septa preserved. 

The species differs from d. lranti iWis (Dkulitch) in the lack of geniculation, 
in being broader in proportion to its length, in having s less convex posterior 
part, and in having crenulations. It differs from d. c h r ~  (0kuKtch) in being more 
convex and leas transvene in outline. It diflers born 0. sublria?qula~ Wilmn in 
having earn, and in its less oblique aide8 and hroader anterior margin. 

O w e r a c e .  hmy-Rockland MS, localities 41,79,109,146148,285. 
Tma. HoIotp,  G.S.C. No. 8978, bray-Rockland beds, lots 3-5, mn. 111, 

R.F., Gloucester, tp., Ontario. 

mm h i q v h  Wdson 
Text figure 10, No. 11; Plate VI, figure 21 

Canada, -a, ard ser. W, 11944, sec. 4, p. 192 

Almost half a hemisphere; eardinal extremities not extendd, non-aurimbte; 
cardinal angles gretbter than 90 degrees; sides and anterior making a continuous 
curve; greatest width near the middle; convexity evenly distributed, except that 
a small triangular area is abruptly flattened at the cardinal extremities; width, 
length, and thickness of hoolotype : 29 mn., 24 mm., 12 mm. ; dri~ not wellpmwed, 
coarse on the exfoliated surface; growth linea not preserved; no crenulations; 
punck typical. 

Pedicle valve. partly edoliatd, ahawing a typically large musde scar m the 
interfor. 

The speoies is chmterimd by ita almost hemispherical &ape and its siw. 
0 - m .  Leray-Rockland beds, localities 148, 273. 
Type, Eolotype, G.S.C. No. 8979, Leray-Rockland Beds, lot 13, con. In, 

Goulbourn tp., Ontario. 

dpzkiw m1G (Wilson) 
Plate mI, 6gr.m~ 20,2E 

Ro$*teuquinu sp. undtd. WiLon, &d. Bum., Canada, Mm. Bull. Sa, p. 62, PI. HI, figs. 1411. 
o d d s  Wilson, Roy. h., Canada, 3rd ser. 38, 1944, sec. 4, p. 192. 

A re-ercamination of th_e forms has shown by the puncts that the apecies 
belongs to Salmon'a genus Opikiw.  The lack of the two outer wptrs ia probably 
due to poor presewation. 

Near oval iin outline; cardind extremities not preserved in any of the specimem, 
but apparently not axtended; cardinal anglea apparently not Aarp; sides very 
slightly curved; anterior margin broadIy rounded; greatest width at the hinge h e  
or a little anterior to  it; greatest convdxity anterior to the middle; average width 
and length 25 mm. (P) and 20 mm., respectively; thickness not known; ~trime very 
fine, alternation of two present but not distinct on the bmhial valves; crenuln- 
tions faint along the hinge line; punctae typical. 

Interior showing three long septa, the outer pair pmbsbly obliterated by poor 
pmeyatioa. 

dpikina mdis Wdmn &Ionga to a low-convexity group, but it differs from 0. 
pbadp in its broader anterior margin, and the outline is more tmverse .  

O m m m ~ .  Leray-Rockland beds, l d i t i e s  30,133; Rackland beds, locsllty 
157. 

Typ. &types, G.S.C. Nos. 6222 and 6222a, Rockland beds, fmm loose slabs 
at top of S b w a r t  quarry, Rockland, Ontario. 



~ P Z Q  p&98 w h ~ 1  
~ e x t  figure 10, No. 3; Plate VI, figurn 22,23 

- l  J- -8 W i h ,  Roy: h, Canada, Tram., 3rd ser. 38, 1944, m. 4, p. 193, taxb 
fig. 10, No, 3, Pl. 11, figs. 21,21b. 

LQW, small, dmost semicirculm; cardinal extremities not d n d e d ,  non- 
adculata; cardinal angles about 80 degrees; sides almast atraight for some distance, 
hhen gently curved into the rounded mbrior margin; greatest width at the hinge 
line; convexity greatest at the umbo; width, length, and thiokness of holotype: 
19 mm., 15 mm., and 2 rmn., respectively; some specimens larger and a few slightly 
smaller; &rim not well preserved, very h e ,  a few irreguIar coarser ones, and a 
tendency toward alternation near the medim region; fine growth lines; crenda- 
tiona frtirly prominent along the hinge line; puncta: typical. 

Bmhial vdve not known, 
, Inhriors only partly presemed. 
The species ia ahoat a homomo h of Rufim8quin.u dhmuta p h  Wdsun. 

I t  is readily didingui~hed from other rpih by its s h e  and flatness. 
Occu~ence.  bray-Rookland beds, l d t i e ~  7, 16, 30, 77, 79, 109, 143, 146, 

147, 152, 271,274; Rockland bads, locality 157. 
Type. Holotype, G,S.C. No. 8980, hay-bckland beds, lote 3-5, can. 111, 

RF., Glouce&r tp., Ontario; pmatyp,  No. 8981, bray-Rookland be&, Meri- 
vale rod,  southerast of CarEinmn, Ottawa, Ontario. 

Bp-iEna nqom p-ilson) 
Text figure 10, No. 1 ; BIat-e VIIX, figures 22, 23 

R a j h q A  r u m  Wilaon, &l. Burv., Gansda, MW. Bull. 83, 1021, p, 61, PI. 111, 
fie. R, 9. 

f?&m t u p a  (Wihn), Roy. Soc., Canada, Tram., 3rd =c. 38, 1944, MC. 4, p. 194 tert 
fig. 10, No, 1. 

The species ia distinwished from most other forms by its msll ahe. Of the 
smaller Opikinae it is more convex thaa 6. plaiya Wdson arid its rugose surface 
differentiates it from that species and its variety 0 mgosa &!a (Wi1mn). 

. . O m e .  Lersy-RocWmd beda, Iocality 311; Fhkland beds, localities 167, 
289; Shemm Fall? beds, locality 63. 

Type. Holotype, G.S.C. No. 6221; paratype, No. 6Bla; R o e h d  be&, 
upper 10 feet of Stewart quarry, ItocWand, Ontario. 

6piKnu (1)  mgma aviaa (wilson) 
T& figure 10, No. 2; Plate VIII, @.rm 1519 

.. RujhylEittQ rugmu W i h  Caa Field NaL, 46, No. 0, 1982, p. 138, Pl. n, @L 61a. 
O'Pibm (?) TWOBII a& d ~ d ,  W. Boc., Canada, Tram., 3rd ser. 38,1944, ser. 4, p. fS8, 

text fig. 10, No. 2. 

The variety like the species h the pun* of the genus &&nu. 'She interiors 
am not well shown. Seved specimem show t h  septa, the median one &might, 
the W hkraIs with a slight sigmoid curve. One specimen ~hows  a trace of one 
eptum of the second pair of htemb. 

0. w o s a  mikz is m& closeIy died to  d. m, from which it cm be dis- 
tinguished by its lack of rugosa ornamentation. 

Oc~umence. Leray-Rockland bode, localities 77,79,109,143,146,147,226,270, 
289. 

T Holotype, G.S.C. No. 8813, l[Rray-Rockland beds, lot 10, con. VIII, 
N. Crosby tp., Ontario; paratypea in prim& coIIection of G.W. Sinolair. 



&dda sgplatQ boracsli8 When 
Text figure 10, No. 6; Plate Vl, figure 15 

geplaba boredis W i o n  Roy. h., Canadil, Trana., 8rd am. 38,1944, BBC. 4, p- IB5, 
text fig. 10, No. 6, P1, 11, hg. 15, 

B r d y  U&ped; cardind extremities extended, dightb aueculate; cardid 
angles a little less than 90 degrees; ddea rounding into the anterior m, which 
is ahosk ~ ~ b - p # 1 I e l  to the hinge; gre8,k~t width at the hinge; greatest convexity 
anterior to  the middle; width, length, asd thicknese, 21 mm., 13.5 mm, and 3.6  
mm., respectively; striae very fine, an occasional cmrser one; p w t h  lines fine, 
faint crenulatiom dong the hinge Iine; punck typical. 

BrrrchiaI vaIve not h o r n .  
Interiors not known. 
The variety d 8 m  from the species in its Ieas oblique mdea and broad, mb- 

p W e I  anterior margin. I t  is slightly larger than the typical species mcardiig 
the measurements given and comidembly hqer than the paratype illustrated. 
The typical species has been reported both from the Chszy, considerabjy below, 
and from the Upper Ordovician, considerably above, the horizon of the e e t y  
here described. 

0 ~ ~ .  Leray-Roc kland beds, I d i t y  19. 
Tgpe. Rdotgpe, G.S.C. No. 8982, Leray-Rocklsnd beds, hill above Sand 

Point, northwest of Amprior, Ontario. 

0p.ihtt.u simhira' Wdson 
Text figure 110, No. 9; Plate VI, figures 18, 19 

dpn'kina sindairi Wtbon, b y .  Soc. Canada, Tram., 3rd ser. 38, 1044, mc. 4, p, 198, text 
fig. 10, No. 9, PI. LI, m. 188, b. 

Medium size; U-&aped outline; cardinal extremities not extended, non- 
uricuhte ; cardinal angles a little leas than 90  degree^; g-reateat width at the hinge 
line and in many specimens maintained for a short dktance an'terior tm it; sidea 
curving in t o  a b r o d y  rounded ankrior margin; greatest convexity anterior to the 
middle, with the sides flattening out; no gmiculation, but the anterior part s l i t l y  
more convex and shorter than the pmterior part; hoIotype memuring: width, length, 
and thickness 23 mm., 18 D., and 4.5 mm., respectively; strire rather coarse far 
the siw of the ahelI, having m irregular alternation with h e r  ones; h e  p;rowth 
liners with occasional Irregular broad concentric undulations; puctae tgpiml. 

BracMal valve not known. 
Interiors not ho.yn. 
Compared with 0. W&on it is rounded, coMderably more convex, and 

the convexity is greater anterimly. Compared with d. wdie Wilson it is smaller, 
snd the length arid width are more nearly equd. 

O c m w w .  Lawville beds, l d i t y  139; Leray-Rmkland h d a ,  localitiw 9, 
IS, 41, 77, 143, 146, 273, 310; Hd beds, locality 152; Cobourg beds, lmditiea 90, 
103, 123, 249. 

Tgp. Holotype, G.S.C. No, 8983, bray-Rockland beda, Merivale road 
southeast of Carling;ton, Ottawa, Ontario; paratype, No, 8984, bray-Rockland 
beds new corner of Navan and M o n M  roads, east of Ottawa, Ontario. 

&-GSnu suhiatagutd8 Wilmron 
Text figure 10, No. 5; Plate VI, figure 24 

Outline roughly triangular ; cardinal extremities extended, noa-auriculste, 
slightly resupinate; adinaP angles Eem than 90 d ~ e s ;  sides oblique but slightly 
oonvex; anterior margin rather narrowly rounded, varying mmewhat in degree; 



greateat width at the hinge line ; convexity low and regular over the posterior part, 
greatest anterior to the middle; no definite geniculation, but the curve increws 
about 17 mm. from the h&, and the sides me slightly depressed snhriorly, thereby 
contributing to  the subtriangular &pp-ce of the outline and to the concentration 
of the convexity near the antarior; holotype measuring: width, length, and thick- 
ness, 28 mm., 21 mm., and 7 mm., respeotively; stria rather cmm, a few smaller 
ones irregularly alternating; very h e  growth Iines ; no crenulations; pudcta, typical. 

Rrachid valve closely following the curvature of the pedicle; a few interiom 
h o w  .;the septa, 

0. mbtIdaraguhk Wil~on is o W & s d  by its subtriangular outline, and ih 
convexity made prominent by the sloping sides. Forme with more sharply m d e d  
anterior margin are almost hornomorphs of Ra$m&m p m m r m  Raymond. 

Omwence.  1;owviIle beds, lwality 139; Leray-Rmkbnd M e ,  localities 41, 
143, 147, 162, 274, 285; h k l s n d  beds, locality 187. 

Tppe. Holotype, G.S.C. No. 8985, limy-Ruckland beda, lots 3-5, uon. 111, 
RP., Gloum~tar tp,, Ontario; pamtype, No.  8986, h petite Ghaudihre, Vd 
Tetreau, Quebec. 

op&racr tru&dia (Okulitch) 
Plate VIIf, figmm 12 a, b 

' is Okulitch Csn. Reld NaL, 49, No. 6, p. 07, P1. I, fig. 3. 
~ u ~ ~ O k d b h ) ,  ban, Jaur. Pal., 16, No. 6, p. 686, PI. LXXXVII, 

Sm 15-18. 
The species is d l y  distinguished by ita lsrge size combined with i ta  definite 

genidation about halfway between the beak md the anterior. 
Occurrence. Lowville beds, locality 139; &ray-Rockland be&, localities 139, 

143, 147. 
Type. Holotype, not from Ottawa-St. hwrentx Lowland but from LowviI18- 

Lemy beda, Poiate Claire, Montreal Island, in the Redpath Muaeum, MoGill 
University, Montreal, Quebec. 

@3im tuwtida When 
Text figure 10, No. 10; Plate VI, figure I6 

dpikinu turn& wlson, b y .  Soc., Canada, Tram., 3rd 8er. 38, 1944, m. 4, p. 197, text 
fig. 10, MO. 10, P1. 11, fig. 16. 

Small; ~micirrmltbl.; oardinai exinmitiea slightly extended, but cardinal anglea 
blunt, almost a right angle; sides almost straight for half the length, then curving 
into a broadly rounded anterior margin; greatest width at or near the hinge; convexity 
greatest juat anterior to the middle, steep on a11 sides, Iwening but not flat toward 
the cardinal extremities; holotype measuriag: width length, and thickness, mm., 
19 mm., and 7 mm., mepctively; fpcimens from the Iower bed~are sIightly larger 
and more tumid; strk h e ,  ocemonal!y .y few h e r  ones but not regularly alter- 
mting; p w t h  limes not preserved ; no crenuhtions ; pun& typical. 

Bmhal  valve not known. 
Interiors not known. 
The form is almost B homomorplh of Rafi T a rotunda Wieon. It is p r ~  

rnonakly more convex than any other known p i b  except 0. bm&ph&a, 
but is smaller, the win@ are less flattened, and the change from the amp slope to 
the flattened cardid extremities is Iess abrupt. It is larger and more tumid than 
0. minnmolensis winchell). 

O E C U P P ~ .  L a d l e  beds, locality 143; Lowville-bray beds, l d t y  1Q9; 
hy-Roekland MS, localities 147,268; Shennan FdI be&, locality 200. 

Tgpe, Holotype, G.S.C. No. 8987, Leray-Rockland beds, Mechanicaville, 
Ottawa, Ontario. 



6pik;a'na W& (Okulihh) (1) 
Plate VTIX, figures 14 a, b 

R q % z a q h  toapm-i Okulitch, Caa Field Nat, 49, No. 6, 1936, 98, PI. X, 5. 
Bpe*kina wpm (Okuliteh) -an, Jour. Pal., 16, No. 5, p. 59~,& m%, @a 19-27. 

The apecies is charaatmhed by its quadrate form. The two specimeni referred 
to this species may be a variety of it. The length b greater and the oon~exity ia 
lesa than the holotype described, but until more material is available they are left 
in this species. 

Omm-mce. bray-RockIand beds, l d t i e s  41, 147. 
Type. Holotype, not from the OttaweS t. Lamnce  Lowland but from h y  

beds, SG. Vincent de Paul, Quebeo, in the Redpath M w w ,  McGill Universihy, 
Montreal, Quebec. 

b i k i n a  wqn& robusta Wilson 
Text figure 10, No. 8; Plate VI, figures 27, 28 
robmb W i h ,  Rgv. Em., Canada, 73ans., 3rd Mr. 38, 1944, sec. 4, p. 108, 

text fig. 10, No. 8, P1. 11, &a. 25aJ 25b, 
Narrow1 y U-shaped ; cardinal extremities extended, slightly auriculatc? ; cardinal 

e e a  lea3 than 90 degrees; sides a Little oblique; anterior margin rather narrowly 
rounded; greatest width at, the hinge line; convexity greatest anterior to the 
centre, where it c u b t m  in a sharp c w e ,  posterior and anterior only slightly 
convex; width, length, and thiakneas averaging: 30 mm., 22 mm., and 9.5 mm., 
respectively; strk coarse, with an occasional finer one; fine growth l ina not seen, 
a few coarser ones in the region of -test curve; no erenulations seen; puncts 
typicral. 

Interior of pe$icle valve not wen. 
Brachial valve foIlowing the curvature of the pedicle valve; ridgea and 

adventitious shell material coarsely developd. 
The variety has approximately the same outline and pmfle M the specks, but 

it b hrger and mamr in every re~pect. 
Occuwmce. hray-Rockland beds, localities 151, 165, 271, 274; Rocklmd 

beds, halitiea 148, 157. 
Type. Holotype, G.S.C. No, 8988, hmy-Rockbd beds, Huntley tp., 

Ontario; pamtype, No. 8989, Rockland beds, north of Orleans, Ontario. 

Opikiaa d i a -  (OkuliEch) 
Plate VIII, figures U a, b 

R@aaquina &k& Ohlitoh, h. Field Mat., 49, No. 6, 1935, p. 98, P1 X, & 6. 
&ikina dw fOkulitch), W h n ,  Roy. Soc., Canada, %m,, 3rd W. 38, 1944, m 4, 

p. 199. 
The very h e  irreguh pores indicate thah th ia  species is m &%m rather than 

a Ra$napina. It ia rather prolie in the Ottawa&. Lawrence Lowland, but the 
@em add no new feature to khe aigiaal. description. 

Salmon1 considera 0. wiUia- ( W i t c h )  a 8yleonyra d 6. urapwi (Ohlich) 
and illustrates a much s d I e r  specimen. A form occurs in the O ~ h w d 3 t .  J~wrenoe 
area that is closer to Okulitch's description and illustration of 0. willianssi. 

The hespecies is very similar t o  6. inpuarssa (Sardeson), but the angle of geni- 
dation is aharper and the convexity is leas and dtuated fadher tow& the rsnterior 
thm in the specimen illustrated by Sardemn. 

Occuwm. Leray-Rockland hds, localities 5,77,143,146,147, 156,266,271, 
273. 

Type.  Holotype, not from tho Ottawrdt. Lawrence Lawland but from the 
Leray beds %t St. V i n m t  de Paul, Quebec, in the Redpath Museum, McGiU Uni- 
versity, Montreal, Quebec. 

I M m n ,  E. 8.: Op. cit.. p. 596. 



Genus, dpikt rdh Wilson ' 

Genotype, &n~ci& UfiYbd~ When 
The genus is known only from the iateriora of two brachial valves, which 

&m a atout cardinal prooess with two m m  or less trisngulaF branchm. The at- 
standing oharacterktie is the  mptd system. Three ridges lie between the bmhio- 
phores. The central ri&e divides at a short distance from the beak, and the 4 
continue for more than half the distance the anterior margin, the centrd pair 
being longer than the lateral pair. As in Opdtim, the ridges become sharper and 
more prominent anteriorly. 

dpikinella ia simiIar to dfina in the pmence snd cbpmition of the adven- 
titious shell matter, the pore ayatmn, and in having strong v& markings, but 
it differs from O@na m having 4 ridges d a d  of 5, and in the forming of the 
central pair by bifurcation. 

d p i h l h  a h i s  Wilson 
Phte VI, figure 25 

dmdla ajinie W i n ,  Roy. Soc, C a d ,  Iksn~., 3rd 3 r d ~ .  38, 1044, W. 4, p. 198, PL 11, 
fig. 23, 

The apacia is h o r n  from the interior of the brwhial valve only. U&&, 
very flat; cardinal extremities not extended; non-auriculate; cardinal angles approxi- 
mately 90 degree8; greatest width at the hinge line; holotype measuring: width and 
length, 18 mm. and 15 mm., respectively; thickness, convexity, driation, and 
growth lines not hown; punch as in Qpilcinu, very fm and irregular, and pustulo~e 
in the interior. 

Drachial intarior typical of the genus, the m& ridge dividing 2 - 5 mm. f m  
the Beak. The species is charercterized by 3 brod,  low inter-elevations between the 
4 typical. ridges, and by tbe delicacy of the whole interior. 

O C C Z L W ~ .  Cobeurg beds, locality 91. 
Type. H o I o m ,  G.S.C. No. 8990, Cobourg beds, ~outh end of XRBdon 

street, Ottawa, Ontario. 

&km& dnwni W h n  
Plate W, figure 26 

&ikina salmmai Wihon, Roy. Roc., Camda, Tram., ard sec. 38, 1044, sea. 4, p. 200, PL 11, 
Q. 24. 

The species is known from the interior of the bracbl valve only. U-; 
oardind exhmitie~ not extended; cardinal angles blunt, approximately a right mgle ; 
sides straight near hinge, then caning in t o  a broadly rounded anterior margin; 
greatest length slightly ante~or to the hinge line; hoIotype measuring: width and 
length, 24 mm., and 17 mm., reapctively; thiakness, convexity, striation, and 
growth lines not known; punctae very fine and irregular, pnstulose in the interior as 
in Opikina. 

Brachial: interior deeply impressed; vascular markings pmduent; &an 
ridge dividing rst 3 5 mm. from the beak; all ridge3 close together, strongly dehed; 
inte~levations almost oblitepted, the few traces showing being very fine. 

0. s d m i  differs from 0. afinis in its size, in the deeply i m p d  interior 
mechanism, and in .the cloeeneu of the ridges. 

O m s r m .  Cobourg beds, locality 119. 
T p .  Hobtype, G S C .  No. 8991, Cobourg a, 3tmmboat landing, S- 

atmt, Ottawa, Ontmio. 

Ra:$~tespuintkStropkomma Dcvelopmont 
Just as the homomonphs of R c y E ~ i n a  have been dwribed ss Rafimwquka 

apecies until recently, so a close examination of 3 h 3 p W  within the Ottaw* 



St. hwrenm Lowland has'mveded a number of homomorphe that have ben  dea- 
cribed as S t r ~ ~  species. Persistent ahmteristies dlrrtinguish the homo- 
morphs fmm Strap-, reBtricted: a Memnce in the m g e m e n t  of the punch 
in the intermediate shell layer, a constant difference in the sise of the pedicb muscle 
scar, and a diffomnq? in the form of the brachial scar. 

RajEnmpina, Opifinu, dpakimlla, Strophammu, Tt+wnnu~s'a, a d  M b  
tqpu undoubtedly had a common ancestry, but the order of the lmm of develop 
ment is not clear. The reversal of the valves as-between Rc$n.eaquina and Stropim 
m a  has long been eshblished. &tkina and &dhnslla, liko Rafinequiacs, h v c  a 
convex pedicle vdve and a concave or flat branchial valve. T'rigrammmb and 
MGmtqpa,  like S C P o p W ,  begin with a convex pedicle valve, which in maturity 
becom%r; concave. The Rafimapi~a group continued along the parent linc, but the 
S t r o p h m m a  p u p  diverged from it in this respect. Therefore, it would seem the 
Strophmma group was the h k r  to appear. 

The Ra$nequdna and S k q o h a  groups .developed along mlstd.  but not 
parallel linea, pdicularly in changes in muscle scar, geniculation, and punch. 
The Ra$nequina group premroed the pedicle muscle m, so far as known, but the 
muscle scar of the bracbial valve, and the punch of both valves were altered. In 
the S t r q p m a  group the pedicle muscle mar followed two lines, either developing 
a large flabeP1ah type or a mall round type. This group like the Rafinegptim group 
differentiated in the bmhid vdve. The brachial valve of Trigrammaria, so far aa 
seen, has the main median ~eptum of St~ophmma, but it is longer md there is 
an additionaI lateral pair. Microtrppa, raleo, has the main median septum, but it is 
forked mteriorly snd there ia the additional pair of latemb, Thus as it stands the 
Strophmma group preen@ three lines of deve!opment, comparable to the three 
lines of the RaJ;mquirn group-Rq%mquima, Opikina, and Qpikindh-but with 
the oonvexity of the vdves reversed. 

The punch of Rafine-iaa Mricted are coateer and farther apast khan 
thoae of Strop- restric,kd, and both are arranged radialIy between the striEs, 
but t h e  of dpikirtrs and OpikineUa of the Ra$nmquina group are similar to the 
punch of Tr+raaPracsria and Mkcroiqpa of the 8Erqhonseaa g r o u p a  fine, irregu- 
larly arranpd network. 

The accompanying table shows the relatimship of the genera as Ohey exist, 
witbout referenoe m to which is the older form. 
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The mwle  scar of the pdicle valve of the Rcsf nmpim group h mentially 
mlsb. Was the develo ment of the brachial valve from the complex to the nimple, 
fmm the five ~epta of 8 pkana and the four septa of ~ p i k i r n ~ a  to the strong central 
mptum of h f i n ~ c p d n a ?  And was the puncb development from the fine, irregular, 
uno& network to the large, regularly arranmd, rsdial mannement? 

in the  lower beds of the 0tkwa iimes&ne &&nu is much m&e common than 
Ra$neapdm, both in numbm and in species. Rufinespina is much more common 
in numbers and in species in the upper beds. Reasoning from this evidence, develop 
merit was from the more complex and diaorgmied to the more Bimple. 

On the other hand Slrqpbmma, with i'ts simple bmhd valve Mar md ita 
regular, radiablly arranged puncta, is more common in the lower bede than Tri- 
gram* and M h t q p .  k a d ,  as mentioned previously, because the S k o p h  
p u p  m ~ t s  early stages recapitulates the convex pedicle and concave brachisl valves 
of the EaJnesqu5m group, the ancestor of the Strophmem poup  wm probably the 
later development. In that case the large simple puncb of R&msquina have become 
the mall numerous punctm of Strophumem, though the system of arrangement has 
been maintained, and the fine, irregular network of punc ts  of TTrig.rammria and 
Mibvtrypu developed from the s m d  d i a l  puncta! of Strophmnm, 

Reasoning from thie ovidenm, it would appear tht the deveIopment waa from 
the more simple ta the more complex, 

There ak two possible expmhtiona for the contradictory evidence of these 
two groups within the Ottam limestone. 

If, as, is often the case in mutemporary life, dcvelopmcrrt wm from the more 
complex to t h e  simple, then RaJinespdna during the time of the Ottawa I i m t o n e  
deposition followed the direct trend. Strop- and its homamorpha were a 
revemion. Having in earlier time developed from the more complex apcestor to the 
more ordared form, as seen in Xlraphmma,  the line tend4 to evert to the mmplex 
T ~ a r m n a ~ r i a  and Mtkrotypa of the upper beda, and the reverdon was along the 
lines of the development of RraJmpuina. 

If, on the other hand, development w m  from the mom simple ko the more 
mnpI~x, then, during t h e  period of its prtuoity in the lower beds of the Ottawa 
formation, ~cqfiwspim must have continued its development elsewhere, o d y  a few 
repwentatives entering this basin during this time of disposition, although itt;a 
homomorphs thrived, to be replaced largcly by the Rafiwpkna when they did 
amem. . - 

Codderable. weight ta the pmsibility of development eleewhere is given by 
the fact that many of the Rqhequina had developed a greater convexity and 
geniculation when they did appear in p a t  numbers within this basin, during 
dmoaition of the upwr beds. 

MeanwhiIe the-flkophmmm, having mparsted earlier from the parent stock, 
had become pml& In the lower beds and had given rise t o  ittt homomorpha. 



m 11. p l w  hd0-t of tha arraagemant of p m a b  in the RqhmqUino and 
23- P U P .  

Until the appewme of Salmon's' paper in 1942 there was no attempt to 
separate ~ ~ i m  from i* homomorphs. Until Ghs sppmmce of the paper on 
S ~ r q p m  and its hornomarphsa no attempts h d  been made to separata StropL 

from ita hornmorph. The Btudy is not complew. A revision of tb CChq 
and Richmond Rafcmsquim and Strophwnm would be necessary to establish the 
lines of development conclusively. 



Figure 112. Comparative range of forms of R a ~ q u i n a  group having radial and net- 
work m n ~ e m e n t  nf punctlle. 
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Figure 13. Comptrratiw range of Eorms at Skopbmmu pwp having radial and n e t  
work armngemcnt of punctre. 

12 and 13, like Table 11, m made to  sode, showing nearly ae pos- 
sible the relative maximum thickness of the mlce of the various h d s  as they have 
been described in the p ~ t ,  It k felt that the constant use of the '%ormation" 
names h= given an impression that they have a more or Iess equd d u e ,  which 
is far from the case. The whole, as stated above, is the result of uninterrupted 
mdimentation. It is known that the thicknegs of some, probably of all, of them 
"formations" varies latemlly, due to  the ~ontinuancc of local conditions longer in 
one pIace than in mother. 



Genua, S l r o p h m c a  Wneaque) de Blainville 
Genotype, S. rugosa de Blainville 

Trmsmr~ely subcircular; coneavwonvex, the pedicIe valve dightiy convex 
at the urnbo, becoming concave; bmhial valve flat or concave at the umbo, becom- 
ing convex; p a k s t  nidth at the hinge h e ;  cardinal area conspiouous; pedicle rtrea 
deep with a wide triangulrar del t hy r im partly or completely covered by a deltidiai 
phk; brachial area narrow; a t r i s  radial, fine, equal or alternab in size; some 
specimem exhibiting wrinkles on the cardinal extremities; punctee very definite 
but fine, occurring in radiating rows between the sltriee. 

Pediole interior having strong teeth widely divergent, dentd plates produced 
into ridges surrounding a relatively short subcircul~tr or flah1lak masclc! scar, 
which is deeply excavated and divided by a median ridge. 

Braehial interior with deep eockets; cmrtsl plates extended b t e d y ;  Bhort, 
bilobed cardinal process; muscle scw divided by a low median ridge; vascubr 
markings we11 defined. 

The genus most closely remmlblas RQ$mpim in form, but the concave 
convex profile of the valves is revemd, and the punctae are much clmaller and 
more numerous. It differs from 6.pzkim also in the reversal of the profile of the 
~ I w s ,  and in the punch, which in the latter mnua are finer and &re not radislly 
arranged but form rt notwork over the whole aheI1. It differs from Tripmmmria 
and Microtrbcpa in having a larger flabellate pedicle muscle scar, and in the regular 
radial arrangement of the pore sptem. 

Strophotney bzUiragai Ilrmfbel and ~chuc*hert 
Plate XI, figures 14 a, b 

SkophomaRa rtda BiIlinge (non ConrmI), Geol. Surv., C a d s ,  Pd. F a ,  1, 1866, p. 130, a. 108. 
Sbwphmm billie Winchall and Bchuchmt, M i w t a ,  8,1898, p 307, fig. 3 2  
W-elliptical; penks t  width at the hinge line; braehial vdve udp gently c w -  

vex; Billings' largest specimen meamring 1 inch rand 3 inch in width and length 
wspectively; anterior margins uniformIy rounded; cardinal extremities a right angle 
or less; cardinal area +- inch in height; at& fine, rounded, of different sizes, 4 t o  6 
h e r  ones between two coamr; some specimens slightly crenulated; fine concentric 
8 t h .  

Brachial valve very depressed for the genus, slightly resupinate at the cardid 
extremities, with a bareIy perceptible mesial depmsion slrtending from the beak to 
mid-length. 

Pedicle valve, gently convex in umhnal region, flat or gently concave ekwhere. 
Interiors not known. 
The w+ea ia cha-rized by ita mmi-eUipticd outline and lack of oonvexiky, 

particularIy in the brachial valve. Both these features diatinguiah it from S. jdG 
terca, the species nearest to it. It differs from S. vmm1zLEa Wilson in being horter, 
more tramverse, and flatter. 

Omenee.  Leray-Rockland beds, locality 70; Shermsn Fall beds, locality 186. 
Type. BilLinga type of S t r q h n m a  re& is I&, and a neotype should be 

chmn f m  Minnesota material. 

S k q W  &Ekdda Fenton 
Phte XI, figures IS21 

9. dddoattdu Fe~Con, Amer. Mid. Mat., 11, 1929, p. 155, Pl. IX, 6@. 4-6. 

Pedicle vdves only hsve been recogthed. The m i e w  is somewhst qmdmte 
in outline, smslier than the typical S. jilitezla; the muscle -P js more delicate, less 



impmsed, but extending onehalf the didance from the bak to the anterior maSgin 
EM m m p d  with approximately one-third the distance in S. filitexta. 

Occuwme. IRTLY beds, locdity 77. 

Slrophomen~ cf, digmta Fenton 
PIate XI, 6gures 17, 18 

S, dignala Fentan, Amer. Mid. NeL, 11, 1629, p. 151, P1. X, hga. 3-5. 

Only b m W  d v e a  were m m p k l .  
h his d d p t i o n  of S. digtsalQ Fenton made no mention of the strongly namte 

outIine shown in iIIustratiea. It constitutes another chmacteristic in which it 
diffem from S. m e u ,  with whioh he compared it. It is because of this feature and 
the general agreement in siae that these bmhial valves are compared to S. d m  
Fsnton. The s t r i ~  am not well pmserved, but they do not show the dtemtion as 
described in that  species. 

Occurreme. h m y  h&, l o d t y  17. 

S- edema W i h n  
Plate XI, figures 22,23 

5. mpuma W i h ,  Ray. &., Camda, Tram, 3rd e r .  26, 1932, W. 4, p. 398, Pi. W, &m. 
l a d  2; 89, 1946, wo. 4, p. 131. 

Semi-elliptical in outline; great&. width at the hinge h e ;  very large, a m g -  
h: width, Iength, and thichess, 65 mm., 44 mm., and 8 mm., respectively; anterior 
margin b d y  rounded; cdioal  extremities extend&, mute, but not denitely 
rsurieulate; cardind area not seen; atrise altemting, l to 5 h e r  ones between two 
coarser; fine concentric growth lines; punctm typical. 

BrachiaI valve e v d y  oonvex; no foId or sinus; interior not knm. 
P d c b  valve resupinate at the wdid extremities, slightly concave, flatter 

than the brrschial valve; no &m; interior &owing only a poor outline of the flabel- 
late diductor muscle scar enclosing a pair of long adductor scars. 

The form is so much larger than any other described species that it i% rea& 
distinguished. 

O m m .  Cobourg beds, localities 208, 241, 257, 342. 
Type. Holotype, G,S;C. No. 6658; paraQpe, No. 6658a; Cobwg a, lot 

21, con. VIII, Cornwall tp., Ontario 

S l r q h n m m  f l W a  Hall 
PEsh m, figure- U 

bq&wmjcaitmA W Pd. New York 1 1847 p- 111 PL X=, 6g- h. 
SlroplsmraeM z k h  h, W and &h, P& New kwk S L l r 892 251 FL E A ,  

fig. I I ;  8L. Fenton, Arner. Mid. N e t ,  11, lPZS, p. ~ i ,  kf ~ f ~ ( ~ ~ $ f i g l ' l ~ .  

Shell large, pedicIe vaIve projeoting beyond the braichiaI valve by the height 
of its cardinal area, making the ratio of length to  width greater tban in the more 
h a v e m e  brachial vdve, the Patter a p p e h g   till shorter because of its anterior 
convexity; resupinate; crardinal angles almost auriculate; cardinal area wide, that of 
the pedide valve high, with a prominent deltidium; s t r k  round, alternab, several 
finer ones between two c o m r  ones, di crossed by concentric growth lines. Fentan, 
in redefining I-Iall'8 typea atates that them is no crenulation present. Nevertheless, 
there are specimens in the Ottawa&. hmenee area that  have a few faint crenul- 
ationa at the hinge line and almost at right angles to it. T h m  when present are 
e d y  didinguished from the marked crenulations of S. fli tex& crenulata Wilson. 

PedicIe interior having the muscle scar elevated; diductora striated, lobd, 
divided by a broad, low septum, upon which lie the linear adductors. 



Brachial interior typiaal of the genus. 
The species $iffern from others in its dze, and in being loner in proportion to  

its width than other large species. 
O c m m m .  Pamelia beds, locality 32; Lowville beds, looalities 189, 339; 

h y  beds, localities 7-9, 12,36,38, 41, 71, 74, 77-79, 109, 137, 139, 140, 143, 146, 
147,169, 2M, 318,317,320,322,826,334,337,339; Leray-Rockland bda,  localities 
20, 315; Rockland beds, localities 136, 156; Hull beds, l d i t y  140; Sherman Fall 
beds, locality 10; Cobourg beds, l d i t y  232. 

Type. Plesiotype, G.S.C. No. 7583, Leray-Riockland b d s ,  La petite Chaudik, 
Val Tetrehu, Quebec. 

Shp?mmna filitexta mmdatu W h n  
Plate IX, figures 14, 15 a, b 

8. m m h  Fenton, Amer. Mid. N a t ,  11, 1929, Fl. m, @p. B and f (non 1-61. 
8, plassimmii Fenton ibid., P1. X fig. 9 (non 7 and 8). 
S. f i l iW asnlclata dlson ,  Ray. L., Canads, 3rd em. 89, 1946, ~ e a  4, p 132, PL I, W. 

16-18. 

Semicircular in outline; the m e n  seen, a pedicle d v e ,  meamring: 
width 44 mm,, length 28 mm., holotype aomewhak mailer; s t r k  mther coarser 
than u s d ,  not always alternating in &ze. The outstanding feature is the crenul- 
ation corn& of three or four large low-angled folds at the cwdinal extremities 
of She brashid valve, and four or five complementary folds on the pdicla valve. 
Those of the brachid valve wise in the posterior third of the she11 about one-third 
of the total width apart on eibher side of the median line; in the initial stage1 these 
are directed alrnod at right angles to it, then gently curve upward and outward to 
end, one anterior to the cardinal angle, one approximately at the angle, and one 
near it on the hinge line. The fourth amaller fold of the pepedicle valve ends on the 
binge clme to the preceding one. 

S. filitda c f m W  &Tern from the speoies in being more transvem, and in 
having the crenulations long, ourring, pronounced, m d  m g h s  and in their low 
-1e Go the hinge line. 

Occurrme. Lemy beds, localities 20,41, 109, 147. 
Type. Holotype, G.S.C. No. 7573, Lemy beds, lot 3, con. 111, Gioucmkr tp., 

Ontario; paratype, No. 7574, bray beds, h petite Chaudib, Val Tetreau, Quebe*. 

B t r o p h n a  fliimta obesa Wilwn 
Plate Ix, @ p e a  17 a, b, I8 

dtrophommu$M.mEashWhn,Roy. $QC., Cm&,Tranrr, 3 r d ~ .  39,1945,eec.4p, 188, 
P1. I, fie 20, 21. 

L ~ g e ,  holotype memuring: width, length, and thich- 40 mm., 31 mm., and 
63 mm., respectively; outhe having a tendency to be subtriangular; convexity 
mat; line of pro% in a mature specimen rising &oat perpendicularly from the 
hinge, m b g  a narrow curve, not a geniculation, and becoming gently convex in 
the anterior part. The pedicle valve is more concave than that of the species, but 
the Merence in degree b far leas than that between the convexity of the braohid 
valve of the variety and that of the apeciea. Striae as in the species. 

Exfoliakd brachial vdves show a narrow but definite depression in the position 
of the wide median ridge. 

The variety ~ F J  not a reault of old age as shown by the fact that mdler specimens 
have the gibbous u m b o d  region, and many of the Imge specimens of the species 
pmper have the low umbonal region. 

Cornpared with the ~pecies the variety is more obese, and on this account the 
wjng are smaller, fIatter, and leas resupinate. 



O c c u m .  Lemy beds, locdities 7, 15, 83, 109, 139, 143, 152, 154,313, 319; 
Roddand beds, locality 157; Sherman Fall beds, bcality 13; Cobourg beds, locality 
95. 

T w ,  Holotype, G.S.C. No. 7651, Leray beds, Paquetb Rapids, Ottawa 
River, Ontario; paratype, No. 7570, Lersy bds, southemt of Cumberland, Ontario. 

The most s t r i k i  charackristida of the species are the sharpnes of the strim, 
and the fragility of thc margin shown by ththo f a t  that all specimens found bave had 
their edges broken away. 

O m m .  Cobourg b d a ,  Iocalitiea 185, 191,203, Z!23,233,24L,257,259,280, 
305, 341. 

Type. Holcrtype, G.S.C. No. 6656; pantype, No. 6657; from Cobourg beds at 
lot 21, con. VIZI, Cornwall tp., and,lot 22, con. 111, Etoxborough tp., Ontario. 

Strqplaonaaa m q m  WiIwn 
Plate Ix, * 11, 12 

rShphmma naagna W i n ,  m y .  h, C u ,  3rd W. 39, 1946, m. 4, p. 134, PL I, 8p. 
13. 14. 

&micircular in outline; gmabst width at the hinge; large; holotyp measuring: 
width, length, and t h i c k n e ~ ,  44 mm., 32 mm., and 9.5 mm., respectively; c a d i d  
extremities extended, slightly auridate; cardim1 area at right anglea to the plane 
of the shell, 2- 5 mm. in height; atr ia  dhmting, 3 to B finer onea between two 
coarser; fine gmwth lines, gome specimens having a few larger Iima near the anterior 
and lateral margins; pun* characteristic of the genus. 

Bracm valve having its greatest convexity at the middle or anterior to  it, 
then r o u n d i i  off s k p b  to the anterior; no fold; interior not seen. 

Pedicle valve very concave, followin@; t h e  convexity of the braem valve; no 
sinua. Two pedide interiors associated with h c h d  v a h a  we m e d  to blong 
to the species, muscIe scar long, compared to its width, and coarse1 y striated. 

The speoies i~ more pronounced than others in every feature. Compared with 
S. fi1iLm.h the p h e  of the oaxdimI area k more erect and the muscle of the pedicle 
valve is more elongate. Compared with S. flitexih obem the poaition of the greatest 
convexity and concavity is farther forward, and the cardinal extremities are more 
awioulate. Compared with S. tMia the anterior in mow broadly rounded, the 
w h g a  more auriculate, the concavity of the @cle valve greater mtnd farther for- 
w a d ,  md the cardinal area is flatter and higher. 

Ocmmma. ltockland MS, localities 156, 229. 
T w -  Holotype, G.S.C. No. 7579, Riockland beds, Stewart quarry, Rockland, 

Ontario; pmtype, in private coIlection of G. W. Sindaic. 

StTophumenu P m a i m  aflni8 w i h n  
Plate IX, figure 5 

Btropkomsna ? milaionenmk ufitaia Wibon, Ray, SOC., Cannda, grd ser. 89, 1% aea 4, 
p. 135, I% I, fig, 5, 

Elliptical in outline; d, thin, wiith great& width at the hinge line, 
mmta averaging: width, length, and t h c h m ,  20 mm., 13 mm., and 3 mm., respeo- 
tively; anterior margin alightly einuate bcaw of a small fold and sinus beginning 
about two-thirds the 1ene;th from the b i d ;  GaEdinal extremities almost a right 



sngle, and slightly mpinate  ; mrdind area low, making a right angle with the 
plane of the shell; &is very fine, irregularly alternating, 3 to  5 between two coarser ; 
g r o d  Iinea very fine; p~lnctm not seen. 

Bmchial valve very gently and evenly convex, with a. &l low fold on the 
anterior third; interior not known. 

PedicIe valve with a gentle concavity following the curve of the m d y  of 
the brachiaI valve ; a shallow sinus on the anterior third; interior not aeem 

Neither pedicle muscle sear nor pun- have been observed, therefore, ths 
genus S t r q p h m  is queried, 

The @m of the shell is eimilm ta that of S. mzllimm& F'oarsta, which also hm 
a short, shallow fold and sinus, but this form diffem in being very finely striate. 
It &a wcurs at a considembly lower horhon. 

Ummace. bray-Rockland beda, lodi ty 16. 
Twe. Bolotype, G.S.C. No. 7586, Lcray-Rockland be&, from an unspecified 

I d t y  on the Cobden-Eganville mad, Ontario. 

Strophmmm mi~eLta Wilaon 
Plate. M, figurea 1-3 

Strophemu mint& W i h n ,  Roy. b., Canada, 3rd er. 39,19&, sec. 4, p. 185, H. I, @pfiga 1-3, 
Semicircular in outline; greaht width at hinge b e ;  rather thin for the genus; 

width, lengthj and thickness averaging: 15 mra, 11 xmm, and 3 mm., respectively; 
ankrior margin b m d y  sounded; cardinal extremities a little less than s right angle; 
cardinal area not high, delthfium very wide at the base on the hinge line; strim 
exceedingly fine, 12 to 14 in 2 mm., at the anterior margin, two a i m ,  6 to 8 finer 
ones between two c o ~ s e r ;  fine growth lines, in some specimens forming piled up, 
heavier growth linee near the margins; punoh very Ane. 

Brrschial valve having a gentle convexity, greatest about mid-length, evenly 
rounded  toward^ the margins; interior not known. 

Pedicle valve with its concavity more shallow than the mrmpondiag mvexiky 
of the bmhial valve ; interior not known. 

In she the speciea is dose to S. a ~ l ~  Foerste m S. @tdi W. and S., 
but it d3em from both in lacking the fold and sinus near the median anterior 
margin, and in the alternation of the stripe. It differs alao from S. m i l l i ~  in 
being less transverse, and in the finenema of the dxk. It differs from S. acofialda' in 
lacking the reflex of the cardinal extremities, 

O O E U W ~ .  Pmelia beds, lmlities 30, 324, 231, 335, 336; b r a y  a, 
localities 15, 19,29,38,41,76,147,318,321; Rocklandbeds, I d t y  157. 

Type* Holotype, G.S.C. No. 7618, bray M, Stewart quarry, RmkIand, 
Ontario; p a r a t p ,  No. 7617, k y  W s ,  h petite Chaudifire, Val Tetreau, 
Quebec, gnd No. 7618, Rockland M s ,  upper l0 feet of Skwart quarry, Rackland, 
O h r i o .  

W C  Wileon, Roy. h., Canada, Tram*, 3rd m. 99, 1944, WC. 4, p. 188 
Pl. I, lig, 4. 

Semi-eIliptid or strbtrianguhr in outline; great& width at the hinge line; 
mammments averaging: width, length, and thickness, 24 mm., 16 mm., and 5 mm., 
respectively; anterior margin rounded w subangular; cmdinal extremities extended 
but not auricu1at.e; cardinal area not seen; st& sharply &distinct, l to 3 finer on- 
between two coarser; only fine growth linea men; punctre nomu1 but very numeroue. 

Brachial valve having its greatest convexity concentrated at the middle or 
mterior to it; no fold ; interior not known. 



Compafed with S. v m W h  n.sp., the form is smaller, more elliptical, and bag a 
more extended hinge line and a more centralizd convexity. In outline it iis very 
similar to M ~ o ~  ? phna, but is readily distinguished from that species by its 
pore S-, md it is larger. 

0mm-r- Lemy beds, l d t y  147. 
Typle. Holotype, G.S.C. No. 768&, bray beds, lota 3-5, con. 111, R, F., 

Gloucester tp., Ontario. 

plata- prwipitu W h n  
Phte M, figures 9 a, b 

Rmphmmu p l r m m h m  W i b n ,  Roy. h, W., 3rd m. 39,194, 
sec. 4, p. 136, P1. 1, h@. Q, 10. 

Semicircular or aubquadrate in outline; moderate a k ;  halatype m-: width 
29 mm., length 21 mm.; another spcimen slightly larger; greatest width at the hinge 
line; cardinal anglea acute, in some specimens slightly extended; anterior margin 
almost parallel t o  hinge; greateat concavity of pedicle valve about t b f i f t h e  
l ewh from the beak; ~tria! uneven but not dternating; h e  corrugatione on the 
side of the teeth flush with the pedicle cardinal area and on the fam of the araa juet 
along the outer dge  of the deltidium. 

Braohid valve not recognized. 
Pdicle muscb scar  tout, extending &nod half length, deeply excavated; 

median ridge prominent, extending slightly beyond the border of the muscle SW, 
b- linear adductor scars on either side; ovarian markings prominent. 

The variety is aIm& the eame aa the ppeciea, but none of the desariptiom 
of the species refers to the pmmnce of the b e  corruptions on the teeth and on the 
cardinal area rnmginhg the deltidium, and the speciea m a  to  lack these h e r  
striations. 

O m ~ r m .  h r a y  beds, lodities 20,109. 
Type. Holotype, G.S.C. No. 1156a, Zemy beda, above Meehanicsvitb, 

Ottawa, Ontario. 

Strop- rotunda Wdson 
Plate ZX, figure 8 

h i d m d a r  in outline; greatest width at the hinge h e ;  width, length, and 
t h i c b s ,  avemging: 28 mm., 28 mm., and 8 mm., respectively; anterior margin 
h o s t  semiciroular; cardinal exfmmities W t l y  extended; cardinal area not seen; 
a t r i ~  alternating, 2 to 4 maIler onea between two coarser; fine growth Iinm, the 
coarse growth lines common to many s p e c i ~  near the margins are lacking in this; 
punct~e typical. 

Brachial valve very convex; without fold or sinus; interior not known exoept 
for the aeptd depression in exfoliated specimens. 

Pedicle valve only known from one poor specimen, which ehowa the exterior 
concavity to  be aonsiderably less than the carmpondmg convexity of the brachid 
valve; interior not known. 

The specimen is unlike any other described becauae of its compact, mtrmd 
pro&. 

O m w e w .  hay-Rookland beds, localities 29, 73, '74, 147, 318, 322. 
Type .  Holotype, G. S.C. Xo. 7589, hay-Rockland beda, on hillock on road 

eeat fmm Skead road, east of Ottawa. 



S t r o p h m m  thcslics Billings 
Plate IX, figuree 10 a, b 

2hqhmwm Wia Billingq GeoL b., C b d ~ ,  Pal. FM. 1, p. 126, fig. 108. 
Subtnangular ; greatest width st hinge lux ; holotype measuring: width, length, 

and thieknem, 40 mm., 29 mm., and 8 mm., respectively; pedicle valve most 
strongly concave at two-thirds length; brachial valve most convex about half 
len@h, and groateat convexity along the median region of the holotype and largest 
specimen; other, smaller specimens proportionateIy less convex; crtrdtnd wings 
resupinate; cardinal area very IOW in both valves considering the sbe of the 
shell; the plane between the edgea of the cardinal area at right angles to the l e w h  
of the shell, not projecting at an angle ss in S. Jfililezla; a t r i e  rather merse, one or 
at m& two finer ones irregularly between two coarser. 

Interior8 not seen. 
S. thralia diffem fmm S. $Eit&a HaU in ita mbtriaqdar outline, in the con- 

eritration of tha convexity in the median region, in the angle of the cardinal a m  
to the plme of the sheII, and in having fewer fine strim, which are irregu;ulsrly ar- 
ranged. 

O m m ,  M i y  beds, localities 20,147; Cobour@; ? beds, locality 183. 
Type. Bolotype, G.S.C. No. 1607b; paratypes, Nos. 1607, 1807a, and 1607~; 

Cobourg ? beds from an unspecified locality at Ottawa, Ontario. 

Strophomenu mslulu W i n  
Plate IX, figures 6, 7 

"T-- uenutrrla W i h n ,  Roy. h, Cam&, h., 3rd m. 89, 1841, m. 4, p. 188, 
1. I, fig. 47. 

Semichdar in outline; greate& width at hinge line or slightly anterior t o  it; 
width and length averaging: 25 mm. and 18 mm., respectiveIy; cardha1 angle8 
'blunt; cardinal area not m n ;  anterior margin broadIy rounded; et* very h e ,  
alternating, several fine between two m e r ;  concentric wrinkles more promunced 
near the anterior and side mmgina. 

Bmhial valve moderately convex, ervmging 3.5 mm.; converity gmatmt juet 
posterior t o  the central region, and gradually decreasing an all ~ d e s ;  cardinal 
angles narrowly flatbning out, in some specimens becoming ~1ightIy reaupinate at 
the cardinal angle. 

Brachial interior not seen except that nome partly doliated apeaimem  how 
a ahallow median depresaioe in the position of the median septum. 

A considerable number of pedicle valves are amochted & h  m e  of the 
brachisl valves. They appear to belong to t h b  species. They average alightly 
longer than the brachial valvea, but that is common in the genus, the degree of 
d i f f e ~ c e  depending upon the angle and height of the cardinal area, which has not 
been seen in this species. In outline, width, and radial and concentria striation they 
correspond. 

The form is very close to S ,  iraconmh Fenton and may be a, l o d  variety of 
thst m e s ,  but it svemges larger and is more tr~nsverae. Compared with S. 
trenlanensis W. and S, it is lem transverse and of more than m y  apecimm none 
shows wrinkles common t o  that ~ppesies. It ia longer, less wide, and more convex 
than S. bzliingd. 

Omrrenee. Pamelia beds, localitfaa 825, 331; hwville beds, locality 324; 
bray beds, localif,ia 40,73,77,139,147,337,339; bay-Rockland Ma, lodities 
109,314; Rockland beds, looalities 29,211,323. 

Type .  Holotype, G.S.C. No. 7591, ~ e r a ~ - ~ o c k l a n d  beda, lot 24, con. VTI, 
Allmnette, Quebec; paratype, No. 7599, Leray-RocWand beda, M e M d e ,  
Ottawa, Ontario. 



Bp. 
Plah IX, fignra IS 

sfnzphonwna~.Wilwn,~.~,~,Trans.,Wmr.Se,1946,8ao.4,p.139,Pl,l,dg.19, 
Only brachid valves are known. 
Subtriangular or dcircular in outline; greatest width at the hmge line; largsst 

and smallest specimen measuring: width, length, and thibem, 41 mm:, 22 mm., 
27 mm., and 17 mm., 7 mm., a d  5 mm., respectively; anterior margm lrreguTarly 
prolonged ; cardinal exhmitim less than s right angle, slightly resupimte, in some 
easea having wrinklea; stria irregularly alternating; growth lines fine, occasiondly 
larger coarser ones; punctsa normd. The ouktanding characteristic k the nature 
of the anterior margin, which is pinohed up into one or more narrow sharp, folda, 
giving some specimens a somewhat fdJed edge. When only one fold is present it ia. 
near the central region. One ~peGimeri haa m many as five mall folda. 

Brachial vdve having ita greatet convexity about the centre, disregarding the 
prolongation of the fold, sloping down rather hbruptly to all edges md flattening 
out at the wings; interior not hiown. 

Pdicb valve not known, 
This form i~ m variable in Biee and number of sharp fol& that the -ens 

may not all belong to one s p e c i ~ .  For that rewon i ia not m e d  hem, though it 
is felt that the sharp folds are worthy of notice. 

Occurrence. Leray beds, Iocatity 41 ; Rockland beds, locality 21 1. 
Type. Holotype, G.S.C. No. 7612, h a y  beds, La petite Chaudihre, Val 

Tetreau, Qut!bec. 
Genw, Tt-&arnm& W h n  

& n o w ,  T. h = i p d i e  Wdmn 
The apcies and its varieties, like $&opfmmw, have a resuphate pediole dv6, 

aonoave mhriorly, and a convex brauhial vdve. They are txiangular in outha; 
the brachl  valve being more or l e a  shmply gegeni1ate with a broad anterior 
fold prolongad beyond the general contour, and a corresponding sinus in the 
pedicle valve; a -11 pediole muscle scar and three septs in the  b w h i d  valve; 
the median septum is prolonged and two lateral. ones added, both curving i n w d  
t o m  the median septwn; punctze forming a fine irreguIar network. 

The genotype of Strophmwm, S. rtagoea de Blainville, cannot now be examind. 
The b t  SZrophomma described and illustrated from North Amerioa was Prod- 
i m m a t a ;  S h e p d ,  1838, now m g n i z e d  as S. flitexfa Hall. This species ilImtratea 
the typical form, the deeply m d p t d  @cIe muscle mm and a ~ h g b  ~trong 
median septum, and the radiaI ammgement of khe punch,  and it i here regarded 
as typid of the genus Stropbmma. 

Several acore of 8. filiE& were examined, none of them oompleh, but all 
showed one  but median aeptum or its impremion. T+7rarnmmiu differs, then, 
from SW- in having three septcb in the brachial valve, in its small pedicle 
muscle scar, and in fhe irregular network arrangement of the pun&. It differs 
from the following genua Mimtrypa  in being triangular in outline md in being con- 
vex and more or less geniculate. In addition, the median s p t m  of Mimohypa 
divides anteriorly making 4 septa in. all. 

The name is derived from trb (three) and gcmme (8 line) md refers to the 
t h e  fine septa. 

Tiigrmma& @M W h n  
Plate X, figtms 1, 2 

S u b t ~ g u 3 ~  in o u t h ~ ;  greatest width at the hinge b e ;  hdotyp measuring: 
width, length, ahd thickuesa, 20 mm., 19 mm., and 6 mm., respwtively; mterior 



margin rsharply m d e d ;  c ~ d n a l  dmmit ies  acute; ea- ares wt m; erhie 
apparently coarse ; almost dl specimens are exfoliated, and the h e r  a t r i ~  if auy, 
are removed; growth lines fine; punctt~ typical. 

BrachiaZ valve with its greatest convexity about mid-length, w w l y  rotadd, 
but not a true geniculation; anterior centml region having a low indefinite fold; 
interior showing the characteristic three septa. 

A number of pedicle vaIves have been =signed to this species because of their 
outline. They are less ooncave than the b r a c h l  valves are convex, and, come- 
quently, the anterior narrowing of a sinus is less marked thm the fold of the brachial 
valve; no interiors seen. 

T. pdchra diflew from T. b i p n d W  in aiae, in having the fold and consequent 
anterior prolongation lem marked, in having the angle of geniculation greater than 
90 degrees, and, therefore, the convexity is more tmunded. It diffem from T. tripmlia 
p m a  in'its less acute geniculation and lesa prolonged fold. It sbppmhes Microlrypa 
d e s t a  in outIine and convexity, but ia  smaller; the greatest convexity ia more 
anhior, and the central anterior part i4 more mmwly rounded. 

O ~ T Y ~ .  Cobourg beds, localities 89,162, 168,194, 235,238, 257,294,344. 
Type. Holotype, G.S.C. No. 7852, Cobourg Seds, about 2 miles west of 

MeAlpine, Ontario; v t y p e ,  No. 7653, Cobourg beds, east of boundary of Corn- 
w d l  tp., cm.  IX, Charlottenburgh tp., Ontario; 

Plate X, fi- 7-9 

Tri~nguIar in outline; greatest width at the binge h e ,  m-entg a v e w  
kg: width, length, and thickness, 28 mm., 24 mm., and 9 mm., respectively; a 
more or less sharpIy rounded geniaulatien at about 12 mm. from the beak alon 
the median line, the posterior parb being aubtrhngular, flat, and when exfolia te% 
having s amall pronounced aoncavity at the beak; the anterior part sloping down 
at m arigIe of 110 ta 120 degrees; anterior margins pinched into a fold and pro- 
longed beyond the m&r outline; cardinal extremities exkuded, sIightly auburioulate ; 
cardinal area not seen; B t r k  coarse, one ~pecimen ahowing a few finer an& between 
the cotmer; p w t h  I i  flue, with coarser oem near the margins; a few short 
crenulations along the hinge line present in aome specimens; pancta typicaI of the 
P U P .  

Brachi J valve very mnvax, gre~ted convexiw in the median line in the region 
of genicdation; fold in the antenor part quite ehmwkristic; 8 few exfuhted 
specimens show p& of the interior; comparatively deep dentd sockets; diverging 
bmhiophores; 3 very fine septa appmnltly ari~ing dose together near the beak, and 
ending in the region of genioulation, the two lateral ones being alightIy concave 
towarda the median one. 

PedicIe valve not M deeply concave ss the bwhial is convex; sn anterior 
&us correap~ndiing to the bmhial fold; one poorly p r e m e d  interior shows a 
part of the pedicle m w I e  scm. 

The species differs from others in ik sim, its triangular outline, its anterior 
fold and ainus, and its pronounced genimlation. 

The outline snd profile suggest S t m p w  $-a Unf&uaately the type 
of that species is m i h g .  Other specimens e w e d  show by the punch that 
the Strq~henca $duosa is a true St~op-, 8o that 5T-m- t n t n g d i s  
is readily diutinguished from it. It  also differs in b e i  smaller, in having a less 
menulatecl posterior part, a less prolonged anterior pad, and a more distinct fold 
and inus. 



Ommmce. Cobourg beds, localities 85, 86, 116, 134, 168, 249, 257, 269, 280, 
333, 340. 

Type. Holotype, G. S.C. No. 7614, Cabourg beds, west end of Fibh avenue, 
Ottawa, Ontario; pwtypes,  NW. 7614a, 7614b, and 7637, Cobourg beds, corner 
Fifth avenue and Bcrcy street, Ottawa, Ontario. 

Tre'spammat.ior t r i gml . i s  paw Wilson 
Plata X, figures 3, 4 

T r i g n m m ' a  &is plaxua W i n ,  Eby. Soc., C&, Tram., 3rd aer. a@, 1946, mo. 4, 
p. 142, PL?~ B@. 3, + 

The variety is slmost a small replica of the species; averaging: width, length, 
and thickness, 24 mm., 18 mm., and 9 mm., respctively ; angle of geniculation e q d  
to or less than a Tight angle, like that of T. t r i qod i s  Eumide; fold on the anterior 
part like the species but more variable, continuing to  grow in gerontic specimens 
and, in many cases, curving inward. 

Brachid valve showing the three septa, with the two lateral ones c l m  to 
the medim one and curviug towards it. The illuatrated paratype shows a faint 
indication of the right hand septurn of a second latera1 pair, not seen on any other 
brachial valve. It pmible thal this individual specimen has ot kndenoy, not 
established, ta follow the line of variation of dpikrina, a homomorph of Ra$nespim, 
which has five septa so arranged. 

Pedicle valve showing tho ty pica1 small muscle scar. The scar of the specimen 
illuatrated is slightly obliteratd anteriorly. 

T. &$madis paws differs from the species in being smaller, proportionately 
thicker, and in the tendency to inrolt 

Occurrence. Cobourg beds, locaiitiea 69, 85, 86, 134, 162, 189, 2 U H ,  243, 244, 
258,294,300,805. 

Type. Holotype, G.8.C. No. 7656; pmtype, No. 7657. Both from Cobourg 
beds, Ldonde qumy, west of Alfred, and from C ~ h m ,  Ontario. 

Tripanamaria kigondis p r im  Wilaon 
Plate X, figure 20 

T r i g r a m m h  h $ d i a  +mm Wibon, Ray. h, Canah, W., 3rd ser. 39, IQ&, aec. 5, 
p. 143, F1. 11, f3g. 21. 

Subtriangular in outIine; peak& width anterior to the hinge; holotype, a 
brachial valve, measuring: width, length, and thickness, 33 mm., 25 mm., and 7 
mm., respectively; geniculate at about 10 mm, from the beak along the median h, 
sloping down t o w d a  the cardinal margin so that the posterior part forms an 
almoet, flat triangular space of approximately the same proportions as the outline 
of the whole specimen, and ib plane ~ttanda at an angle of ahut  20 degrees to the 
PI-e of shell. The anterior part is gently convex, prolonged in the median region, 
with an indistinct flutiw-like irregularity on the surf am; cardinal extrernitiw blun%, 
cmardiml m a  not seen; stria alternating, 5 or 6 finer ones between two coarser; in 
exfoliated spccimcns the finer ones are not always preserved, so that the coamr 
stria have rather broad, irregular apaces between them. 

Brachial valve the only one known. 
The variety is larger than any of the others. It differs from the spedes in 

being lmger, in having its greatask width anterior ta the binge line, and in having 
a poxportionately maller area posterior t o  the geniculation. 

Ommenxe. Leray beds, locality 41. 
Type. HoIotype, G.S.C. No. 7658, Leray beds, La petite Chaudiere, w e ~ t  of 

Hull, Quebec. 



Plate X, figure 15 
6 6 u d  Wihon, Eby. h a . ,  Canada, Tram, 3rd ser. 39, 1845, aec. 4 ,  

The variety ia eessentidly the ssme as the apecies. It differs in rising more 
abruptly from the hinge lime; in having the outline of geniculation rounded 
rather than triangular; in the smalIer angle of geniculation, often attaining 90 de- 
grees or l=; in Iaoking the fold on the anhrior part or having a ~uggestion of it; 
and, in co-uence, in having a more rounded anterior margin. 

Occumence. Cobourg bds,  locslities 85,162,177, 188,191,208,243,245,281, 
300. 

Tgpe. Holotype, G.S.C. No. 7659, Cobourg. beds, Industrial school, Alfred, 
Ontario. 

MicroErypm gen. nov. 
Genotype, Microhype W h n  

Microtypa is semicircular or aubtriangdar in outline; haa a low evenly convex 
b d i d  wnd a resupinate pedicle valve, concave on the anterior part; a small 
round pedicIe muscle scar and four septa, in the brachial valve. The medim eepturn 
is forked anteriorIy rsnd two Iaterals added, which do not curve aa in Tripanamaria. 
The two limbs of the bifurcated median septurn are subpardel, the two lateral 
%p& we divergent. Thus the brmhial interior arrivee at the =me aeptaJ system M 
OpiIcimlla of the R&w.spesina group, though the convexity of the valve is reversed. 
The punctm of the intermediate &ell layer form a fine, unorganized network, 

Ody one well preserved bmchial vdve haa been found, and only that species 
can be assigned with abm1ute certainty to Microtrypa rather than to the preceding 
genus Tri+-rarnmaTka, Other species are here =signed to Microtrypa because of their 
law even convexity, their general Iack of prolongation of a fold, and b e o a u ~  the 
muscdature of the brachial, vaIve is aovered wherem the three septa of the brachid 
valve of T+awamriu are evident on almost a11 specimens seen. 

The species of this group, like thom of TGrlarnmria have, heretofore, been 
identified aa SErophmma and both might be regarded as a ~ubgenus of it. 

Microtrgtpa, like S h o p h m a a ,  has a convex brachial vaIve and m. mupinate 
pedicle valve. It differs, however, in having a mall round pedicle muscle ww 
inskid QI a large flabelirtte one; in having a fine, unorganized network of punct~;  
and in having 4 septa instead of 1 in the brwhal vaIve. 

Mirmtqqa differs from Trigrammaria in its low, even convexity, its general 
lack of a fold in the brachial valve, and in having 4 subparallel septa in the brachial 
valve inatead of 3. 

Plate X, figures 10-12 
M k m b y p  &lit W i h ,  Roy. Soc., Canada, Tram, 3rd m. 39, IQ&, MO- 4, p. 144, PC 11, 

figs. 10-12. 

Semi-oval in outlino, greatw t width at the hinge; width, length, and thickneaa 
averaging: 23 mm., 17 mm., and 3.5 mm., respectively; anterior margin bromy 
rounded; cardinal extmmities at approximately a right angle; cardinal area not 
seen; strizia irregularly alternating in i a e ;  aoncentric strim fine, s few coamer dnea 
new the margin. 

Brmbid valve very gently convex, &ng gradually towards the anterior 
xgion, flattening or even rdexed towards the cardinal extremities; brwhial in- 
terior having deep sockets, cardinal process double, abut, projecting a little beyond 
the hinge plate, with corrugated muade s c m  on the inner sides of the shafts. 



Pedicle valve with its concavity very slight; no inm; delthyrium very brod ; 
two poor interions ahow diverging dental plates and a smalI flabellate mu~cle scar 
that extends less than one-third the length of the shell. 

Compamd with M .  m.&a it is mora transverse md Imks the anhrior fold. 
Campaxed with M. t r i g d d 8  it much less convex and lacks any genicula- 
&ion. It might have developed fnto M. nitada, whioh is much larger. 

Occlsmence. Lowvill~LRray beds, locality 156; Leray beda, locality 20; Rook- 
land beds, localities 148, 211, 

Type. Holotype, G.S.C. No. 7649; pmtmea, Nos, 5649a and 7650. All from 
Leray bcds, Stewart quarry, Rockland, Ontmio, 

SubtrhguIar in outline; greabt width at the hinge h e ;  measurements of 
the holotype and paratm: width, length, and thickness, 24 mm., 18 mm., and 
5 mm., respectively; anterior margin mgular but not produced; cardinal e m i t i e a  
acute, slightly reflexed; cardinal area IOW, at right angles t o  the plane of the &ell; 
stris fine, of WO sizes, 2 to 4 between two coarser; growth lines very fine. 

Brachid valve having its greatest convexihy posterior to the centre,, 
somewhat abruptly from the hinge area; no genioulation and no fold; interror not 
wen. 

Pedide valve following the curve of the bmchial valve; muscle scars not seen. 
M .  ? modeata Wilson is characterized by its subtriangular outIine, ita shortneaa 

in proportion to  its length, and the abrupCnesa of its convetrity. It differs from 
M. ? msutu Wilaon in being larger, in lacking the fold, and in its finer striations. 
It is larger than M .  ? m&, but less robust, and it lackcl the pronounced prolong* 
tion of the anterior of that specia. 

O m m .  fibourg beds, localities 69,224,249,294,300,343,346. 
Typ. Holotype, G.S.C. No. 7643, Cobourg beds, dam weat of Alexandria, 

Ontario; paratype, Cobourg beds, about 2 miles west of McAlpine, Ontario, in the 
private collection of G. W. Sinclair. 

MimotT&(pu 7 B Wilaon 
Hate X, figures 13,14 

Triangular in outline; greateat width at the hinge Iine; width, length, and 
thickness approximstely 23 mm., 19 mm., and 3-5 mm., ~e8pectiveIy; anterior 
margin slightly nasute; cardinal extremities ~bcute; cardim1 area not seen; strite 
irreguIsrIy alternating, 1 to  4 finer onea between two coarser; fine growth h-, 
in some oaees coarser ones nearer the marginrr; a fine network of puncts. 

BraioPlid valve gently convex, with the convexity maintained t o  the margin 
forming a fold in, the anterior half; eides doping fairly steeply near the fold but more 
gradudly to the w i q a  and hinge line; interior not h o r n .  

PedicIe valve less concave thm the brachial vdve is convex, and badng 
sinus lesa pmnounced than the fold of the brachial vahe; interior not known. 

The outline is suggestive of Sbaphonaenu nutans, but the convexity is more 
evenly distributed aIong the median ridge and the form lacks the genimlations of 
that species. It aIso resembles S. miUw& in outline, but the anterior fold and 
mnus are more pronounced and more prolonged, The network of puactee show tthert 
it l8 not a true Slrophmww, 



0 c m - r ~ .  bray-Ebckland bede, locality 29; f i c l h a d  beds, locality 211. 
Tgpe. jfIolofqpe, G.S.C. No. 7641; *type, No. 7641~ .  Both from Rockland 

beds, Ange gardien road, 4 miIes weat of L'Orignal, Ontario. 
I 

. . 
Mbu1rppa P nitid0 Wilmn 

Phh X, 21, 22 

M-T 7 nit& Wzkn, Rby. h, I=+ Tram., 3rd m. aS,lW, ~ e o .  4, p 1% 
PI. E, figs. az, 23. 

BIuntIy aubtrimguIar in outline; great& width at the hinge line; measure: 
merits of the holotype, a pedIcle valve: 38 mm.,.% mm., and 4 mm.; anterior margin 
narrowly rounded; c d i n a l  extremities extendd, acute but not auriculate; cardind 
area not m n ;  strise irregularly alternating, 1 t o  3 h e r  ones between two coarser; 
md crenulatians along the hinge line near the beak in aome apechend; h e  growth 
lines; punotre typical. 

Rrachial vaIve slkhtly and evenly convex; greatest convexity juat posterior 
to the middle; intenor not known. 

Pedicle val~e with conuavity following the convexity of the brachiaI vdve; 
m w l e  s c m  not prmmd. 

M k o t q p a  P nitida is very similar to Bkqpbnem j%kxh in B& and orrtline, 
thongh it is less convex, but be distinguished from it by ii% &ar;BderI&io pnnatse. 
Ft ia considerably larger than m y  other species of Mimofqpa yet found. 

Occurrence. Cobourg bede, localities 95,116, 283,292. 
T m .  Holotype, G.S.C. No. 7644; pamtype, No. 7645. Both from Cobwrg 

beda, top of hill, lot 8, between mns. V1 and VII, Cumberland tp., and La Srtlle 
A d e m y ,  Ottawa, Onhrio. 

r f i r u t ~ p a  P plum Wdson 
Plate X, figures 5 , 6  

Semi-~val in outline ; greatest width at the hinge line; meammrnents averaging: 
width, length, and thiokne~,  20 mm., 14 mm., and 5 mm., mpctivdg; anterior 
margin bmadly rounded; cardind extremities a lit th leas than a right angle, slightly 
=flexed; cardjnaI area not high, not so oblique as in Strophornem flilextu; stria 
altemting, 1 to 3 finer between two coamr, a11 comparatively coarse for the dze of 
the specimen; p w t h  lines very fine, occ~ional  larger ones; punctrn typical. 

Brachid valve only slightly m d  evenly convex; no fold or anterior prolongs- 
tim; ody poor interiors preserved showing widely divergent bmhiophores. 

Pedide valve slightly concave, foIIowing the form of the brachial valve; 
interiors showing the amdt muscle scar. 

The species is chsracterid by its delicatenm, its rounded anterior, and iB 
comparative f f a t n ~ .  

M .  ? p l a m  differa from T~rraprawp.i~ iwgmcslis and its varieties in having a 
muaded, not a protruding, anterior margin. It is smaller and more delimte thm 
m y  other described qecies. 

O m , r r m e .  Sherman Fall beds, lodt ie61 200, 259; Cobourg beds, localities 
91,95, 110, 121,223, 232, 238, 258, 300. 

Type. Holotype, G.S.C. No, 7W6; pamtyp, No. 7%40a, Both from Cobourg 
beda, at the foot of Sussex street, Ottawa., Ontario. 



8emicim.d~ in outline; greatest width at the hinge Iine; measurements aver- 
aging: width, length, and thicknesa, 30 mm,, 23 mm., and 3 - 5  mm., respectidy; 
anterior mmgin rounded; cardinal extremities not verg acute; cardinal area high* 
at abut the same angle ars in S t r o p W  filiteztu; atrise fine, alternating, 2 to 4 
finer ones between two coaaer; fihe concentric growth lines with c o m r  onea near 
the margins; B tendency Gowards crenulationa in the cardinal region, not always 
evident. 

Br- Palve gently convex; convety  more mnfrned to the  centre than in, 
same speoies, leaving the wings comparatively fiat, resulting in a more ns,mwly 
munded anterior margin. 

Pedicle vdve slightly concave, muecle sear small, extending about onethird 
the Ieneh of the shell and having the surrounding thickened time projected 
mteriorly a short dktance eo that it makee a aigmoid curve. 

The form, is characterimd by ite len@h in proportion to its width, and the W- 
tion and rnoderateness of its aonvexity, It is intermediate between M. ? p k  
and M. 7 nitida. It differs from M. ? p h m  in being larger and in having a more 
narrowly rounded anterior margin. It diflem from M. ? nit* in being smaller and 
in having less acute cardinal angles. 

Ocmmm. Shemm Fdl beds, Imlity 263; Cobourg beds, l d t i m  91, 
103, 116, 119, 131, 224, 228, 232, 233,238, 243, 249,330, 338. 

T m .  Hobtype, G.S.C. No. 7647; paratype, No. 7M8. Both from Cobourg 
'beds, corner Booth and Elm stmts, and Rideau Hall grounda, Ottawa, Ontario. 

Genus, C1i1Qdmiks Pander 
Genotype, Prm& a d 8 d m  Pmder 

Bd-elliptical, bye line less than the geatest width, outline bimnvex or 
concavcwonvex ; ventra valve mbpyramidal, ventral area verg erect, of ten sloping 
forward beyond the pe~ndlcu1a.r; deltidiurn and chilidium well developed, doml 
area shorter than pedicle m, and not e m t  beyond the perpendicular; surface 
with many d, often spinose, m d  by concentric g m d h  lines. The interior ia 
similar to that of the foIlowing genus VeIlamo. 

Schuchert and CooperE place all the American species. under Vekmo and 
distlnpish Clitmnbmites and Vellamo by the greater forward slope of the pedicle 
area of the former, its N g W e  ornamentation, and tho fact that m d y  the ventral 
spondylim is longer than wide b M d  of wider than long m in V~llame.  

Sermcirchr in outhe; &reat.& e d t h  anhrior to the hinge line; hoIotype 
measuring:. hinge, width, length, and thicknesa, 18 mm., 21 mm., 17 mm., md 
12 mm., respectively; thinhess and width of the deltidium at tha barn 2-5 mm. 
and 7 mm., respectively; cardind m e  of the pedicb valve sloping forward at an 
angle of 20 to 30 degrees from the perpendicular stria, and growth lines not we11 
p r e s e m  except in one  pot, which shows a. rupne ornamentation. 

Pedicle intcrior not wall preserved, but &owing the spondylium of about equal 
len~th and width, 



BmuhiaI valve fiat or alightly cwncave with a typical interior. 
The forward bdng cardinal area and the rugose ornamentation show that 

thia is a ClilambmjEes not a Vel lam. 
O ~ E U T T ~ ~ U : ~ .  Sheman Fall beds, locali6 106; Cobourg beda, I d i t i e a  43 and 

121. 
Typs. H o l m  and pamtyp from Gobwrg Me, -h ChnciI Lab 

omtories, hssex street, Ottawa, Ontario, h the private collection of G. W. Sinchir. 

Genotype, &this vmezciti Eiohwald 
Semi~Uiptiosl; hinge &might, as wide or wider than greatest width of &ell; 

pmfde plane or concav*mnvex ; ventral area elevated, projecting and dightly 
twhted; margin etmight or broadly dcate; deltidium and chilidium well developed; 
&ace covered by rather warse, nlightly flewous stria omssed by fine concentric 
lines; shell impunctate. 

Ventrd cavity deep; teeth strong; fmt tes  shallow; having a spondyliwn and 
a median sopturn reaching n e d y  t o  anterior m ~ n .  

Doml cavity sma11, cardinal process linear; braohiophores orthid, 8upparhd 
by atenaiom from the cavity platform ; median ridge thick snd brod. 

The d istinctione h t w e n  Velhmo and Cl i t don i t e s  arc! given under the genuB 
~ ~ i l a m b o n i f 4 8 .  

Hubquadrate in outline; greatest width anterior to the hinge; holotype measur- 
ing: hinge, width, length, md height, 19 mm., 23 mm., 1'1 mm., and 5 mm., E+ 
apectively; cardinaI area flat, with a sIight posterior elope; delthyrim of pedicle 
valve 3 -5 mm-in width at the base; strie, h e  and numemw; fine growth lines not 
pm&, but several apecimena  how coarse concentric Iines near the hemrugin. 

Interiors not wen. 
The species differs from V e h  I r m W  in being larger, prcporMonately 

not ao thick, and in having a narrower pedicle delthyrtum and more numemua &h. 
It is df icnl t  to compare the species with V. arnsrimnzbs and V .  d i w s a  from the 

Richmond, because those two species hsve not h e n  clearly distinguished from one 
another, but the delthyrim of the pedicle vaIve of Vellum &&ire' is narrower in 
proportion h the cardinal area, thwgh not m high as in V ,  m h n & .  

The ~peciea is named after G .  W. Sinclair, who has loaned his private obtlectioa 
for this dudy. 

O C C U ~ Y ~ .  Sherman Fall beds, locality 56; Cobourg beds, locality 102. 
Type. Holotype, Cobourg b&, from cliff at the west end of Sparka street, 

Ottawa, Ontario, in the private coElection of G. W. Sinclair, 

VeElamo treniow& (Raymond) 
Plate 111, fignres 31,32 

C M m h i h  b-mhemb Ragmond, Geol, Burp., Canadq Mm. Bull. 81. 19!2l, p 2'7, PI. 
R, k. 0, 7. 

VsRanm trmtongrais Rnymond Bchuehert and Coopeh, Peabody Mua. Nat. HI&, Mem. 4, 
pt. 1, 1932, p. 114, Pl. V X ~ ,  dgg. 14, 18, 28. 

The rtimple striae and the mgle of the pedicle cardinal area show this to be a 
VsaQmo. The species has been amply described and illu~trated. 

O m m .  Leray-Rockland beds, locality 13; Sherma-n Fall beds, localities 
42, 186; C o b o q  beds, localities 43, 121, 128, 133. 



T m .  Holotype, 6.S.C. No. 1612b ( m h i ~ & ,  from Leray-hklsnd bede, 
Jesrwp Rapids, Bonneohh &er, Ontario; plesiotype, Nrx 6413, from Shermm 
Fall beds, C h r  River; about 1 d e  east of Embrun, Ontario. 4 

Genus, Triplecia H41 
Genotyw, A b p a  exhw EIILrnons 

TWobed, transverse, biconvex; greated width about the middle or antedm 
to it; binge line straight and short; mterior margin either invagbate or prolonged; 
cardinal extremities rounded ;, cardinal m a  low, erect; delthyrium narrow; del- 
tidium convex or flat, with a circular perforation; brachial area narrow and beak 
i ncu~ed ;  0 b ~ m  COU=~& stri9; hp~n&te .  

Pedicle valve ghaIlow, depressed anteriorly by a broad, deep &ua; teeth well 
developed; short dental plates; two IateraI muscle diductor scara with long central 
addudrs. 

Brachid valve ~erjT canvex with a strong median fold; cardinal process m, 
deeply bifurcated, with a single p a v e  at the  end of each branch supported by a 
callosity bearing two ~ h o r t  crutal points. 

Shimer and Shrock~ have dopted the original form of the name TripEssia, 
but Hall and Clark* state that the n m e  was pre-oenrpied and adopt the term 
TripEecia, which is the form used hem. 

Tripkcia cuspdata (Rd) 
Plate VIII, figures 3,4 

A m  C- Hall, Pal. New York, 1,1847, p. 138, H. XXXIII*, fig. 1. 

Gibbow, pedicle valve convex, bmhial d v e  very convex; length and w i d t h  
mbequal; hinge line BhoL; anterior mmgin marginalmrsrrt straight, intemrpkd by the 
backward curve of the fold and aiaus, which is not BO produced m in T. exturn. 
Fold narrow and subangular, delimited from the ~ d e s  by a shallow mrmw gmove; 
shus hving an angular floor. 

The species ia dstinguhhed by its gibboaity, which ia greater than in T. extaw, 
by the ~ubangular narrow fold and sinus, &nd by its more squared anterior margin. 

O c c z m m .  Rockland beds, locality 156; Cohurg ? beds, Iocality m8 (lmae). 
Tppe. Pleeiotypes, G.S.C, Nos. 6414, 641da, from Rockland beds, Rackland, 

Ontario. 
TripEecia s&m (Emmons) 

Plate VIII, figure 2 
A a &am Emmonrr), Ged. New York, Re 2nd Digtrict 1842, p 8% 6; 
?al. New $ark, 1, 18-47 137, N. &fig. 1. 

Triple& e x W  (km-), &U and Chke,  Pd. h e w  York, 8, pt 1,1892, p. 27% m, 
&S 1-7. 

Gibbow, pedicle vdve somewhat convex, b r d a l  valve very convex; Singe 
line shorter than the greatest width, but more extended than in T. m; 
width greater thm length; anterior margin pmduced by the prolongation of a broad, 
rounded fold on the brachid vaIve, delimited from the lateral part by a h 1 1 0 ~  
groove; a broad ainus with a munded floor. 

The specie8 differs fmm T. czbspkiah in having the front produced, in bving 8 

wider, subanmlar fold snd h u a  as c o r n p a d  with the more rounded type, and 
being'more tranmm. 

~~. Rockland be&, lmalitiea 106, 148, 156; Sherman Fall beds, local- 
ity 129; Cobourg beds, loc&ties'228,257, 259. 

Type. Pleaiotype, G.S.C. No. 6415, f m  Rockland beds, north of 
ontwio. 

1 lvdea F&ls of North Amerha, 1944, p, BM, 
'PaL New York, B, pt. 1, 1Sg2, p. M + h o o t ~ .  



Trdpikk v&& pdl) 
Plate VIII, figures 1 a, b 

nLldea HaZ1 Pd. New York, 1 1861, p. 188, PI. XXWL, fig. 2. 
nudsua (hall). Hall aad &ke, PaL New York 8. pt. 1, Ism, p. 270, PI. XIo, 

figs. 8, 9. 

Small, average specimen measuring: width, length, and thicknm, 12 mm., 
8 mm., and 8 mm., rmpectively; hinge line very short; anterior not produced; 
fold an bracbirtl valve very high and narrow, b- a aubangular c& and eompris 
ing the great& thickness of the 8hel1, and sepamtd from the lateral sections by a 
definite narrow groove; sinus on the pediele valve mmpondingIy deep, having s 
narrow subangular groove on it8 floor and two shallow, lskteraI grooves marking the 
separation from the down-curving sides. The fold and tsinus form at least one-third 
of the whole shell. 

T h e  species is d 1 y  distinguieZled by ita small she, its three equal sections, 
the'upward turn of the fold oausing a greater thickness, not a greater Iengkh as in 
T. &am, and its three sub-equal parts. 

O C C ~ M ~ .  Cobourg beds, locality 43. 
Type. Plesiot , from Cobowg beds, Phiemon Ialand, Hull, Quebec, in the 

private collection o 'i" G. W. Sinclair, 

Genus, TtipFeceh Wbon 
&notype, T. d i p i h b  Wdmn 

"A very mall braehiopod, only one valve known, which appeara-to be the 
pediale valve. The tip of the beak is burid. Convex, hinge very short. A faint 
sinus broadens mteriorly, Within the  us lie broad round plications. The mm- 
face. . . . . . . . . . . . . . . . , . . . is crwed by concentric gowbh lines which periodically 
become undulating wrinkles." 

"Interior not known." 
A further examination of the specimen reveals that what, were at first thought 

t6 bo very fine at& covering the whole are probably due to  the iibroua nature of the 
shell material. 

The genus was named Tn'phUa because its form ia mggeative of a d 
W p l e d a ,  

SchucherG1 did not believe the genua or valid, but had no other m- 
tion m t o  its relationship. Aa it i~ one of the few form with a limited range, and m 
it daea not fit in with anything elee, it h rewdecl here until further specimens are 
found. 

Ti+pkw&t dip2- W11mn C?) 
Plate VIII, figure S 

T. dipliwla W i n ,  Iloy. h, Canada, 20, 1932, see 4, p 400, PL V, fig, 13. 

As there is only one ;species known and it is not certain which c h a r ~ W i x  
are generic the description of the genus cornponds to the description of the species. 

Occurrence. Cobourg beds, locality 252. 
T y p .  Holotype, G.S.C, No. 6659, from Cabourg beds, lot 35, con. IX, 

Cbar1ottenburgh tp., Ontwio. 

Genus, C- Billings 
Genotype, C. m W i  B i b g s  

Subglobdar, suhlliptical, or pentagonal in outline; biconvex, the oonvexity 
of the domal mlm: being the greater; cardinal extremities rounded; oardim1 area 
minute or nonexistent; delthyrium open, often filled by the beak of the dorsal 



valve; posterior part smooth and unbroken, aukriox with s fold and &U&; surface 
smooth or bhsving came, rounded plicationa on the sntmior part; shell fibrous md 
hpunetate. 

Ventral valve with strong teeth; angular spondylim; the supporting median 
q t u m  prolonged gnteriorly a short distance. 

Brachid valve with deep elongate cavity, the supporting platm uniting 
anteriorly and forming the median septum. 

C a m &  h i p l i m t ~  (Hall) 
Pbte XI, figure 4 

~ k y p a h s l ~ i p l ~  H&U, m. NW ymk, 1 1847, . I++, m. XXXIII, fis 1. 
GaPnmnb kemiplimh (Hall), Billing, ~ e o i .  ~ d r i ,  18t13, p. 168, f15 154. 
Parmt~ophia h m i p l W  (Iiall) , Hall and Clarh, PaL Nsw Y a h  8, pt. 2, 1 8 8 3 ~  m, 

P1. LXIII, figs. 1-3. Wihon, GeoL Surv., Canada, JlulL 2, 1914, p. 131, P1. 
CammeIba hemiplicata (hall), Schuchort and Cooper, f o a b d y  MUB. Mat. E&, M- 4, 

1932, p. 169, PI. XXY, fig. 24. 
Outline variable, wb-elliptical or subpenkmgular; width u d y  greater 

height; greatest width about the middle; size variable, but averaging considerably 
larger than either of the succeeding species; cardinal extremities rounded; cardinaI 
srea minute or absent; fdd  and sinus e t i n c t  on the anterior third and having two 
Btrong delimiting str iz  at the edge; number of strk exceedingly variable, 0-6 on the 
fold, 0-5 in the sinus, those of the fold arising just anterior to the beak, thoge of the 
sinus just where the fold and sinus begin to differentiate; none, one, or two short 
s t rk  on each side, arising a, short diatance from the margin; specimens with no 
etrire or with only a few tend to be thinner and more transverse t h n  those with 
Buy.  

This species diffem from C. pmdim and C. mlhwthd in being larger and more 
data, h having fold and sinus more defined, and, in the typical form, having more 
and longer striae. 

In the OttawsrSt. hwrenae b w l m d  C. h i p k i c a k  ia much more prolifiu 
thsn the other two species, b e i  m m  widespmd and having a longer rsnge. 

For many years Hall's species AErypa b t j p l i c d a  was considered ss a CmwrsEo. 
In 1892 Hall and CEarkeL referred it to their new genus Paraetrqhia. Schuchert 
and Coopera again place it in CamereUa, It is an exceeding1y variable form and ex- 
ternally it is often difFrcult to separate some of the more gibbous specimens of 
C. JtemiplkcQEa from C. wlbmlhi. I n k d l y  C. h e n a i p i h h  has the typical duplex 
apondylitm and the alre of the cmmlium belonging to Camel la .  

O c c u m .  h m y  beds, lomlities 7, 30, 41, 163, 209, 210; Rockland beds, 
I d t i e s  29, 68, 106, 135, 165; Hull beds, localities 51, 53, 60, 82, 210, 215; Hull or 
Sheman Fall beds, locality 48; Sherman Fall beds, localities 56, 129,265; Gobourg 
beds, I d t i e s  43, 86, W, 91, 92, 98, 103, 108, 110, 119, 122, 227, 130, 133, 176, 
189, 192, 242, M, 250, 252, 258. 

Twe. Plesiotype, G.S.C. No. 6416, from RocIdand beds, Rockland, Ontario. 

Cmmdh padmi Billinge 
Plate XI, figure 2 

C. pad& Billings, Can. Nst. &d., 4, 1859, p. 302; &E. &M&, 1863, 143, & 78; 
and dvk Pd. New York. (l. pt. 2, lBOZ p 220, PI. I.XIl, &. 10, 11-23; 

Wihon, Can. ~ e j d  Nat., 48, No. 6, 1932, H. II, Age. 1-3 and 5 (non fig. 4). 

Small, mbgkobular; gibbous, no cardid area; fold and Rinus beginning on 
anbrior qwwter, shdlow, turniag upward abruptly, interfering but little with the 
circular outIine; strig, non-existent, or only faint indications dong the anterim 
margin; concentric growth lines fine but quite marked in Rome specimens. 

'W a d  CLrb: Pd. Nsm York, B, pL 2, E*, P. a21. 
8ehuchert md C o o p .  Peabody MM. NaL HI&, Mem. 4. p. 108. 



Pediole and braahial interiors typiod. 
The species d8em from the genotype C. volborthi in it% smller h and laak 

of Btrk. The faint indimtions of s t r b  on the mwional specimen me quite cIis- 
tinguishable from the definite strire of C. v o l b h i .  

Schuchert and Cooper1 do not recognize C. @Sri, but its small round form 
i~ much more prolific than that of C. m l M i  at the type locality. 

#mm. PameIia beds, localities 66, 79; Lemy-Rookhd bds ,  looalitiea 
2, 7-9, 11, 23, 30, 77, 108, 142, 156, 166; Rockland h&, localiw 29. 

T g p .  Cotyps, G.S.C. Nos. 1149, a-e, from hray-Rockland be&, Allumette 
I b d ,  0 t h ~ ~  Ever, Quebec; plesiotype, in the pxivate collection of G. W. Sinclair. 

Plate XI, figure 3 
C. dm&i BiUiag9, Can. Nat. GeoL, 4,1869, p. 301; Qeol. C a d ,  1863 p. 143, 6g. 77; HaU and 

Chlce, Pal. New York, 8, t. 2, 1892, , 220, PI. LXII, @p. 11-18; Schuche~t and %per, 
Peabody Nat. Hit. MW., &em. 4, l9&, Pl. X X V ,  &a. 5,2022, 2730. 
Subglobular or pentagonal from the pedicle side; no c a r d i d  area; fold and 

hua  beginning on the anterior third, skallow but turning up abruptly; s t r b  hart 
and broad, 2 to 4 on the fold, I t o  3 in the hesinus, and l or 2 on each side; concentc 
growth linw very fine, 

Bmhial vdve very convex with the typical interior. 
Pedicle vdve not so oonvex, and pediole beak not so inourved. 
The speciea is distinguished from C. pm!& by its larger dse and defisite 

skrh. It diffem from C.  h i p l i k t a  in being smaller, and in its fewer, lem pro- 
nounoed stris, thm on the fold and bus not beginning at bt early a stage ;e in 
C. h i p l i c a t a  

Occurrence. hray-Rockland beds, locality 7. 
Tgpe. Cotypes, G.S.C. Nos. 1148, a, b; plesiotype, No. 6417; from bray- 

Rockland beds, Allumette Island, Ottawa River, Quebec, and from Pobquette 
Rapids, Ontario. 

Gnus, EichmLdira Billings 
Genotype, B. d l r i g m 1 G  Billings 

Subtriangular; biconvex, pedicle valve usually a little more convex than the 
brachi;  greatest width anterior to the middle; length and width sub-equal; 
specimens measuring: from very smdl to width, l ewh ,  and thiakness, 27 mm., 
27 mm., and 8 mm. (pedicle valve only); anterior margin broadly rounded, hinge 
line quite short; shoulders sloping; cardinal area of the pediclt: valve w e d  high, 
trianguh, extending well boyond the curved-in brachial be&. Billings describes 
a perforation on the back of the beak through which the ppeolicle protruded. All 
specimens known are silicified and they all show a break in the same position, but 
none of the perforations, if that ia the nature of the break, ia  round. One tiny 
specimen showa s silicifid tube that ia supposed t o  be the protruding pedicle. 
Concentric go* lines, but no radiiting strk, present. 

Bmhid  interior showing a prominent soptum extending almost to the anterior 
m q i n .  

1BnhuaW md C h o w :  h k l y  Nut. Eliat. Mus., Mem. 4, p. 168. 



EaChwaldia mbtr@db Billinga 
Plate VIII, 6gure~ 69 

of Pmg. 1857, 2868, p. 192, fig. 24; 
Clarke, Pal. New York, 8, pt. 2,1893, 

The apeciea is the only hown member of the genus, so that the generic descrip 
tion covers it. 

Omwmm. hray-Rockland MS, lodity 7. 
T w .  Holotype, G.S.C. No. 1145a; pat-,  Nas. 1145b-ll45g; plesiotype, 

No. 6418 ; all from Leray-Rockland beda, Allumette Island, Ottawa hmr, Quebec. 

Genus, R h y n h t r m  H ~ l l  
Genotype, RhymJmdLa cupax k a d  

Su'b&gdar in outline; a definite fold in the brachial valve and sinus in the 
pdcle vdve; c o r n ,  aimpIe ~tr irs  from the  beak to the margins* fine growth lines, 
e i g w g  over tlte and ~t m m  or Iem irregular iatemb developing a lamet 
Iose structure. h certain tigktta snd certain conditions of exfoliation the fine growbh 
lines intersecting the fibrous shell matter give m irnpmion of minute punet=. 

Pedide valve projecting beyond the bmhial ; delthyrium genemIly cavered. 
Interior having strong teeth; two concave dental plates; muscle area large for the 
.size of the shell. 

Brachid mIve having deep dental mrookcts; a bear o d d  proocm lying at the 
btae of the crural cavity; a pair of dender blrtchidia m d  a median eeptum. 

The genua diflem from C a w e l l a  externally in hawing atrim. It h often diflidt 
to distinguish it externally from Canaarotoechzk. Usually the beak of R h h E r m m  
is lem sharp. lntsrnally the differences are readily recognized. 

RhpdwLrm aid* N. B. Winchell 
Plate XI, figure 7 

R h p c h o t r m  aimli& is essentially the aame as R. inmebtwens ehnd the =in 
d~oript.ion i8 given under that species. 

It differs from R. inmebescem in hing more t r a m m e ,  in having a lower fold 
and more shallow sinus, imd in having more atria, from 5 ts 7 of whch are in the 
ginua and correspondingly 6 to 8 on the fold. 

It ia isfound, at s lower level h n  R. increkceas  and ita range is more limited, 
Ommmm.  hwville beds, locality 156; h a y  beda, l ~ d i t y  74. 
Type. Plesiotype, G.S.C. No. 6419, from Lowville beds, Rodadd, Ontario. 

Rhynchtrsrna a . ~ a r r e h e m s  (Hall) 
Phte X I, figures 12 % b, 13 

A* inct.ebssdens Hall @), P&L New York, 1, 1847, pp. I48 and 289, PL m, 
W h .  

l&mcbtrana i w  mall), Rsll and Chb, Pal. New York 8, pt. 2,18!B, pp. fa 
and 185; W~laon, h L  Bw, Canads, Bd. 44, U26, PL m, h& 6. 

Subtrbgdm in outline; ad, averaging 10 mm. ta 12 mm. in width; having 
from 16 ta 22 ~tritriae, of which 4 are d y  on the fold of the b r a c h l  valve and 3 
in the ainm of the pedicle valve, though there is aome variation. 



. . Pdcle  d v e  leat m m m  acr the brachial. htmior typid of the genua. . 
Brachial vdva very convex; interior showing the typical double cnzral platae, 

linear cardinal promas, and a pair of long, slender braohidia, bifid at the extremities 
and striated at the base, protruding into &he visceral region. 

Omrrenm.  Lode-Leray  beds, locdity 163; Leray beda, localities 15, 19, 
3&,41,63,64,71,74,77,79, 109,139, 143,146,150,216,220,264; kmy-Rbelrland 
b&, localities 7,8,20, 147; Rockland beds, localities 22,29, 129; Hull beds, Iocali- 
ties 36,49,60, 208,217; I-lull or Sherman Fall beds, localities 48, 50; Sherman Fall 
beds, localities 10,11,42,56,84, 129,137,180, 186,188, 198-201, 203,263; Shemm 
Fall or Gbourg beds, h d t y  8; Cobourg bede, localities 3, 43, 85, 90, 91, 96, 99, 
103, 104, 112, 114-117, 120-123, 128, 133, 141, 176, 177, 189, 191, 208, 225, 237, 
242,244, 

Type. Plesiotypes, G.S.C. No. 1146f, from Leray-b&hd beds, Paqueth 
Rapids, Ontario, and No. 6420, from bray be&, Merivde rod, muthwed of 
Ottawa-, Ontario. 

Rhytchohma intmmedk W h n  
Plate XI, figures 8 a-c 

imtmndia W h ,  Roy. h, Csaada, 26, 1882, MC. 4, p. 400, PI. 5, Bga 8-10. 

This fom has been descrikd as completely as can be without interiors. The 
ilIuatration is dightly foreshortened. The aver* width, length, and thickness : 
19 mm., 16 mm., and 10.5 mm., r~pectively. 

The Wes is larger than the typied R. zmbescsas ,  has feGer and ooarser 
pzimtions, and amore sbrongly marked foId and sinw. There we gmdationa between 
it and R. imebescens. It is smaller than R. capaz and usually has more ~Ioping 
&oddem, though thore are gradat,io~ dso between i t  and R. c r a p .  

Occurrelace. Leray beds, locality 163; Sherman Fdl beds, lombtiea 13, 39, 
66, 56, 84, 186,188, 200; Cobourg beds, loodities 69,8688, 91, 101, 112, 214, 121, 
123, 133, 175, 185, 189, 191,208, 231, 243, 248, 257. 

Type. Holotype, G.S.C. No. 6660, from Gobourg beds, lot 32, m. Iu, 
Kenyon tp., Ontario. 

Rhynchotrm P OUQ-S Billings 
PIate XL, fi- 9-11 

Pmodon&a l && Bit€in$s, Geol. Sum., Chnd~, Pd F-, I, 1886, p. 140, fig. 117. 
Rkp?h&ma dlamme PiUings), Schuchert, U.5. b., 87, 1891. p. 369. 

Subtrimgulsr; biconvex; greahst width anterior to the middle; most specimens 
averaging: width, length, and t h i h s ,  12 mm., 13 mm., and 8 to 10 mm., reapea- 
tiveIy, though a few speoimens are larger; shoulders sloping; pdicle valva having 
a shallow sinus, m d  brmhial valve a shdlow fold extending from the mbo to the 
anterior margin where it in tempt^ the evenness of the curve; both b& inourviag, 
that of the pedicle valve being slightly the longer; delthyrim of both valves large, 
no tram of a covering; 3 large plicstione on the fmld, 2 on the sinua, and 3 tn 5 on 
ewh nide, none arising at the beak, those on the fold h g i n  at the u b o ,  tho* on the 
aidee about the middle; concentric stris, in plaoes almost rugose. 

The pedide interior having strong teeth, mpported by two thin aubparaI1d 
dental p lab .  

BrachiaZ interior Bhowhg deep sDcket~  the two discrete plates of the 
m l i u m ;  eaich cruralium plate gives rise to a long dender bmhidium, which curves 
poskriorly, no septum vidble. 

R. ot tumase is about the same sine as R. iacrsbesce~~, but is more t r i e r  
in oathe  and has fewer and coarse pliaatioas and these do not begin at the beak; 
three plications on the fold and two in the k u s  &s compwed with four on the fold 



and three in the sinus; the braohidia curve poateriorly EM compmed with the atmight 
braichidia of R. i m k c e n a .  

Tho genus is queried brause no traoe of the linear median septum has been 
Been. 

O m w m .  Leray-Rockland be&, locality 7. 
T v e .  Cotypea, G.S.C. Nos. ll43b, c, g, h, from Leray-Rookland beds, 

Pquette Ibpida, Ottawa River, Ontario. 

Genus, Zygoapira Hall 
Genotype, A M  mods& Hall 

Small, subcirmlar or trangveraely oval in outline; biconvex; hinge line shot t 
~ n d  straight; cardinal extremities rounded; elongated foramen; a narrow prominent 
umbo on the pedicle valve culminating in a ridge; brachid urn bo depressed convex, 
with a shallow sinua; surface ahttrply striate. 

Teeth of pedicle valve Iaclung dental p l a h .  
BmhiaI valve with atout bilobed cardinal process; spires mdl, loosely coiled, 

direoted towards the centre; jugurn a straight band. 
Thia is tha earliest known spire-bearing brachiopod. 

Zygospi~a &$e& (Hall) 

Pbte XI, figures 5 a, b 
Akypa d e w  Hall Pal. New York 1, 1847, 140, PL XXXIII, a. 4. 
Zygmpira deJ& (&U), Hall sad dhrke, d H e m  York, 8, pt. 2, 1883, p. 167. 

The species has hen  well described and illustrated. It is similar ta 2. rscunbr- 
o h  in 811 ewentid features. It diffem in being smalIer, for the most part, in &v- 
ing a less curved pedicle beak, and in that the Bides becoma flattened and then 
deflected at the lateral margins making the ridge more prominent ae comprmd with 
the effect of the convex sides of 2. remrviimh-is. 

O m e n c e .  Leray beds, locality 41; Cobourg beds, looalitiw 8&88, 90, 102, 
103, 121, 130,242. 

Type. Plmiotp,  G.S.C. No. 8421, from Cobourg beds, Booth &met, Ottawa, 
Ontario. 

Zygo.pira recuntiroh @Id) 

PlateXJ, figure86 a, b 
Abypa m-~u&is Hall, Pal. New Tor$ 1, 1847, . 140, P1. XXXXTT,  & 1. 
Bygospira recurok& (FhU), Ghamberh, Geol V?!-nsin 1 1883, p. 165, U ;  Wmhan 

and Gchuchert, Geol. Mimaota,  3, 1893, p. 466, PL &V, fie. 8841. 

BmaI1, elliptical or subpentagonal; length a little pa te r  than width; about 
24 re h r  atria, whioh arise at the be&. 

R e  species differs from Z. d e s h  in its smaller sise and more cornpad f-. 
it differs from Z, d e w  in its convex lateral parts. 

Omrreace. Lowville beds, locd-ity 77; Leray beds, localities 1, 18, 30, 139, 
I4!2, 204-206; Leray-Rockhd beds, Imlitiea 7, 8; Rockland beds, l od t i e s  30, 
129, 140, 156, 210; Hull bds,  localities 37, M, 61, 213, 215; Hull or Sherman Fall 
beds, locdity 60; Sherman Fall beds, locditiea 13, 42, 43, 54, 56, 84, 129, 186, 198, 
203, 218, 260, 263; Cobourg beds, localities 43, 84, 86, 90, 91, 103, 106, 112, 114, 
118, 123, 130, 134, 194, 238, 241, 243, 246, 247, 252, 257. 

Tape. Plesiotype, G.S.C. No. 6424, from Hull or 8hermm Fall beds, Brewery 
Creek, Hull, Quebec. 
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Genus, Cyclospira Hall and Clarke 

Genotype, Orthis bisulcata Emmons 

Small, biconvex, the pedicle valve very convex; the brachia! valve depressed 
convex; beak of the pedicle valve incurved over the brachial and over the 
delthyrium; umbo of the pedicle valve prominent, having a fold that anteriorly 
becomes a sinus; lateral slopes broad, convex, and smooth until interrupted by 
the short fold on either side; brachial valve with a shallow sinus within which a 
low fold develops anteriorly, corresponding to the sinus of the pedicle valve; 
concentric strire near the margins. 

Pedicle interior having a thickened platform posteriorly upon which lie the 
muscle scars. 

Brachial interior with a low median septum, spirals coiled in planes nearly 
parallel to the vertical axis of the shell, apices slightly turned towards the median 
ridge. 

The only genus of comparable size and shape found in these rocks is Zygospira, 
from which Cyclospira is readily distinguished by its lack of radial plicat.ions. 

Cyclospira bisulcata (Emmons) 

Plate XI, figures 1 a, b 
Orthis bisulcata Emmons, Geo!. New York, Rept. 2nd Dist., 1842, p. 396, fig. 4. 
Cyclospira bisulcata (Emmons), Hall and Clarke, Pal. New York, 8, pt. 2, 1893, p. 147. 

figs. 133-136, PL LIV, figs. 38-40. 

The generic description is practically the description of the species. Only 
one other species 'has been doubtfully referred to the genus. 

Cyclospira in this region is limited to one level near the top of the Cobourg 
beds of Ottawa limestone. 

Occurrence. Cobourg beds, localities 47, 86-89, 91, 92, 100, 101 , 119, 121, 126, 
133, 134, 185, 208, 241, 252, 259. 

Type. Plesiotype, G.S.C. No. 6422, from Sherman Fall beds, behind the axe 
factory, Hull, Quebec. 
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PLATE I 

Figure 1. Lingula trentonensis Conrad. Pedicle valve, showing small acute beak. Plesiotype, 
G. W. Sinclair collection. (Page 21.) 

Figure 2. Lingula riciniformis Hall. Pedicle valve, showing the rounded anterior margin and 
the beak obtuse as in L. obtusa, but the species is shorter and proportionately broader. 
Plesiotype, G.S.C. No. 6324. (Page 20.) 

Figure 3. Lingula obtusa Hall. Pedicle valve, showing the rounded anterior margin and the 
bluntness of the beak. Plesiotype, G.S.C. No. 6323. (Page 19.) 

Figure 4. Lingula curta Conrad. Pedicle valve, slightly broken on the anterior margin. Plesio­
type, G.S.C. No. 6304. (Page 18.) 

Figure 5. Lingula elongata Hall. Pedicle valve, showing the blunt beak, and almost parallel 
sides. Plesiotype, G.S.C. No. 6314. (Page 18.) 

Figure 6. Lingula hullensis n.sp. Pedicle valve, showing the wide shoulders and narrow anterior. 
Holotype, G.S.C. No. 6318. (Page 19.) 

Figure 7. Lingula briseis Billings. Pedicle valve, showing the sloping shoulders and almost 
squared anterior margin. Cotype, G.S.C. No. 1643e. (Page 18.) 

Figure 8. Lingula sinclairi n.sp. Brachia! valve, having the tip of the beak broken. Paratype, 
x 3. G. W. Sinclair collection. (Page 20.) 

Figure 9. Lingula sinclairi n.sp. Pedicle valve, x 3. Holotype, G. W. Sinclair collection. (Page 
20.) . 

Figures 10 and 11. Lingula narrawayi Wilson. Pedicle valves, x 6. Holotype and paratype, 
Royal Ontario Museum. (Page 19.) 

Figure 12. Lingula philomela Billings. Pedicle valve, showing the long, narrow outline. Para-
type, G.S.C. No. 1641. (Page 20.) 

Figure 13. Lingula rectilateralis major Ruedemann. Reprint. (Page 20.) 
Figure 14. Lingula huronensis Billings. Reprint of Billings' original figure of the holotype. 
Figure 15. Lingula huronensis Billings. Pedicle valve, broken at the anterior but showing the 

three flat surfaces on the top and sides. Plesiotype, G.S.C. No. 6319. (Page 19.) 
Figure 16. Lingula cobourgensis Billings. Pedicle valve, showing gently rounded sides and an­

terior margin. Holotype, G.S.C. No. 1635a. (Page 18.) 
Figure 17. Cornwallia minuta Wilson (?).Parasitical form. Holotype, G.S.C. No. 6609, x 4. 

(Page 22.) 
Figure 18. Trematis terminalis (Emmons). 18a, brachia! valve, natural size; 18b, the same x 4, 

to show the ornamentation. Plesiotype, G.S.C. No. 6327. (Page 23.) 
Figure 19. Trematis ottawaensis Billings. Holotype, G.S.C. No. 1651. (Page 22:) 
Figure 20. Trematis ottawaensis Billings. 20a, another specimen; 20b, the same x 3!, to show 

ornamentation. Plesiotype, G.S.C. No. 6326. 
Figure 21. Lingulasma eva (Billings) . A rather small specimen. Holotype, G.S.C. No. 1160a: 

(Page 21.) 
Figure 22. Lingulasma eva (Billings). An average sized specimen. Paratype, G.S.C. No. 1160b. 
Figure 23. Lingulasma eva Billings. Pedicle valve with part of the tip broken away revealing 

part of the interior. Plesiotype, G.S.C. No. 6325. 
Figure 24. Dinobolus canadensis Billings. Brachia! valve, showing the pedicle area projecting 

beyond it. Holotype, G.S.C. No. 1150. (Page 16.) 
Figure 25. Dinobolus erectus n.sp. Brachia! valve showing the high, erect area of the pedicle 

valve projecting beyond it. Holotype, G.S.C. No. 6301. (Page 17.) 
Figure 26. Dinobolus magnificus (Billings). Parts of both brachia! and pedicle valve, showing 

the height and shape of the pedicle area. Paratype, G.S.C. No. 1161a. 
Figure 27. Dinobolus magnificus (Billings). Brachia! valve, showing the transverse outline. 

Holotype, G.S.C. No. 1161. (Page 17.) 
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PLATE II 

Figure 1. Pholidops trentonensis Hall. Plesiotype, G.S.C. No. 6374, x 2. (Page 26.) 
Figure 2. Skenidiodes ? merope (Billings). Pedicle valve, showing the erect cardinal area. Neo­

type, G.S.C. No. 6326, x 3. (Page 34.) 
Figure 3. Skenidiodes ? merope (Billings). Brachia! valve, showing the broad shallow depression. 

Neoparatype, G.S.C. No. 63S5, x 3. (Page 34.) 
Figure 4. Plectorthis plicatella laurentina n.var. Brachia! valve. Holotype, G. W. Sinclair col­

lection. (Page 28.) 
Figure 5. Plectorthis ottawaensis n.sp. 5a, Pedicle valve; 5b and 5c, pedicle and brachia! valves, 

x 2, to show striai implantations; 5d, profile, to show degree of convexity. Holotype, G.S.C. 
No. 6375, x 2. (Page 28.) 

Figure 6. Plectorthis pulchella n.sp. 6a, Pedicle valve; 6b, brachia! valve; 6c, profile having the 
pedicle valve on the right. Holotype, G. W. Sinclair collection. (Page 28.) 

Figure 7. Plectorthis plicatella trentonensis Foerste. 7a, brachia! valve; 7b, profile. Reprints. 
(Page 28.) 

Figure S. Plectorthis neglecta (James). Sa, hinge line; Sb, brachia! valve. Reprint. (Page 27.) 
Figure 9. Plectorthis neglecta (James). Interior of pedicle valve. Reprint. (Page 27.) 
Figure 10. Crania trentonensis Hall, x 2. Reprint. (Page 26.) 
Figure 11. Crania setigera Hall, x 2. Reprint. (Page 26.) 
Figure 12. Orbiculoidea lamellosa d'Orbigny. Pedicle valve, broken. Plesiotype, H. W. Sinclair 

collection. (Page 24.) 
Figure 13. Orbiculoidea lamellosa d'Orbigny. Brachia! valve. Plesiotype, G. S. C. No. 6372. 
Figure 14. Schizotreta canadensis n.sp. Pedicle valve. Holotype, G.S.C. No. 6373, x 2!. 

(Page 25.) 
Figure 15. Schizotreta canadensis n.sp. Brachia! valve. Paratype, G.S.C. No. 6373a, x 2!. 
Figure 16. Schizotreta pelopea (Billings). Pedicle valve, looking into the concave side. Plesio­

type, G.S.C. No. 1655a, x l!. (Page 25.) 
Figure 17. Schizocrania filosa Hall. Pedicle valve. Plesiotype, G.S.C. No. 6329, x l!. (Page 

23.) 
Figure lS. Schizocrania filosa Hall. Brachia! valve. Plesiotype, G.S.C. No. 6328, x !!. (Page 

23.) 
Figure 19. Hesperorthis tricenaria (Conrad). 19a, hinge line; 19b, brachia! valve; 19c, pedicle 

valve. Plesiotype, G.S.C. No. 1151c. (Page 34.) 
Figure 20. Dalmanella millepunctata Wilson. 20a, pedicle valve; 20b, brachia! valve. Both on 

one slab. Holotype, G.S.C. No. 6610. (Page 37.) 
Figure 21. Dalmanella -rogata (Sardeson). Brachia! valve. Plesiotype, G.S.C. No. 6390. (Page 

3S.) 
Figure 22. Dalmanella whittakeri Raymond. Brachia! valve. Paratype, G.S.C. No. 3240a, x 2. 
Figure 23. Dalmanella whittakeri Raymond. Brachia! valve. Holotype, G.S.C. No. 3240, x 2. 

(Page 3S.) 
Figure 24. Dalmanella paquettensis (Sinclair). 24a, brachia! valve; 24b, pedicle valve. Holotype, 

G. W. Sinclair collection. (Page 37.) 
Figure 25. Schizocrania minuscula n.sp. 23a, pedicle valve, opening a little obscure because of 

magnification, but outline can be seen on left side; 23b, brachia! valve; 23c, another brachia! 
valve. All on one slab. Cotypes, G.S.C. No. 6371, x 16. (Page 24.) 
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PLATE III 

Figure 1. Platystrophia uniplicata McEwan. Brachia! valve, broken at anterior margin, but 
showing the 2 plications on the fold. Plesiotype, G.S.C. No. 6378. (Page 31.) 

Figure 2. Platystrophia uniplicata McEwan. Pedicle valve, showing one plication in the sinus. 
Plesiotype, G.S.C. No. 6376. 

Figure 3. Platystrophia precedens McEwan. Pedicle valve. Reprint. (Page 31.) 
Figure 4. Platystrophia trentonensis McEwan. Brachia! valve. Reprint. (Page 31.) 
Figure 5. Platystrophia hermitagensis McEwan. Pedicle valve, showing the 5 plications in the 

sinus. Plesiotype, G. W. Sinclair collection. (Page 31.) 
Figure 6. Platystrophia elegantula McEwan. 6a, pedicle valve, showing the 3 plications in the 

sinus increasing to 5; 6b, posterior view, showing the short hinge line. Plesiotype, G.S.C. 
No. 6384. (Page 33.) 

Figure 7. Platystrophia amoena McEwan. 7a, brachial valve, showing 4 plications on the fold; 
7b, pedicle valve, showing 3 plications in the sinus. Plesiotype, G.S.C. No. 6381. (Page 32.) 

Figure 8. Platystrophia amoena longicardinalis McEwan. Pedicle valve, showing 3 plications in 
the sinus, and hinge line longer than in the species. Plesiotype, G.S.C. No. 6382. (Page 32.) 

Figure 9. Platsytrophia amoena robusta McEwan. Hinge line, showing the beginning of the P. 
amoena type of striation on fold and sinus, and the robust form. Plesiotype, G.S. C. No. 6383. 
(Page 33.) 

Figure 10. Platystrophia extensa McEwan. Brachia! valve, showing its wide width in proportion 
to its length. Plesiotype, G.S.C. No. 6380. (Page 32.) 

Figure 11. Platystrophia preponderosa McEwan. Pedicle valve, showing the large size and coarse 
plications. Reprint. (Page 33.) 

Figure 12. Platystrophia preponderosa McEwan. Hinge line, showing high fold. Reprint. 
Figure 13. Glyptorthis bellarugosa (Conrad). Brachia! valves, showing the rugose strire. Plesio­

type, G. W. Sinclair collection. (Page 35.) 
Figure 14. Glyptorthis bellarugosa (Conrad). Brachia! interior. Plesiotype, G. W. Sinclair 

collection. 
Figure 15. Glyptorthis bellarugosa (Conrad). Pedicle interior. Plesiotype, G. W. Sinclair collec­

tion. 
Figure 16. Glyptorthis inscupta (Hall). 16a, hinge line, showing the relation of the two valves; 

16b, brachia! valve, showing the fine numerous strire. Reprint. (Page 36.) 
Figure 17. Eridorthis rocklandensis n.sp. 17a, brachia! valve; 17b, pedicle valve; 17c, anterior 

margin. Holotype, G.S.C. No. 6387. (Page 36.) 
Figure 18. Eridorthis rocklandensis n.sp. Hinge view of pedicle valve. Paratype, G.C.S. No. 

6389. 
Figure 19. Leptaena ajfinis n.sp. Holotype, G. W. Sinclair collection. (Page 53.) 
Figure 20. Leptaena? diminuta n.sp. Pedicle valve . . Paratype, G.S.C. No. 6412. 
Figure 21. Leptaena ? diminuta n.sp. 2la, Pedicle valve, x H; 2lb, profile of the same, x it. 

Holotype, G. W. Sinclair collection. (Page 53.) 
Figure 22. Leptaena trentonensis Wilson. Pedicle valve. Holotype, G.S.C. No. 6636. (Page 53.) 
Figure 23. Sowerbyella 'I minuta n.sp. Pedicle valve, x 2. Holotype, G. W. Sinclair collection. 

(Page 50.) 
Figure 24. Sowerbyella punctostriata Mather. Reprint. (Page 51.) 
Figure 25. Sowerbyella subovalis Wilson. 25a, pedicle valve, showing the convex pedicle area; 25b, 

the same, x 4, to show the punctre. Holotype, G.S.C. No. 6612. (Page 52.) 
Figure 26. Sowerbyella sericea (Sowerby). Pedicle valve, showing the outline. Plesiotype, G.S.C. 

No. 6613. (Page 51.) 
Figure 27. Doleroides gibbosus (Billings). 27a, the hinge line, showing the gibbosity; 27b, brachial 

valve of the same specimen. Plesiotype, G.S.C. No. 6409. (Page 49.) 
Figure 28. Doleroides pervetus ottawanus Wilson. Pedicle valve, showing the characteristic out­

line. Paratype, G.S.C. No. 6727a, x l!. 
Figure 29. Doleroides pervetus ottawanus Wilson. Brachia! valve. Holotype, G.S.C. No. 6727, 

x l!. (Page 49.) 
Figure 30. Vellamo sinclairi n.sp. Pedicle valve, showing the obliquely forward inclination of 

beak. Holotype, G. W. Sinclair collection. (Page ll5.) 
Figure 31. Vellamo trentonensis (Raymond). Cardinal area, showing the width and height. 

Holotype, G.S.C. No. 1612b, x 2. (Page ll5.) 
Figure 32. Vellamo trentonensis (Raymond). Pedicle valve, showing the perpendicular cardinal 

area. Plesiotype, G.S.C. No. 6413. 
Figure 33. Clitambonites ottawaensis n.sp. Interior of the brachia! valve. Paratype, G. W. 

Sinclair collection. 
Figure 34. Clitambonites ottawaensis n.sp. Pedicle valve, showing the oblique forward inclination 

of the cardinal area. Holotype, G. W. Sinclair collection. (Page ll4.) 
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PLATE IV 

Figure l. Dinorthis iphigenia media n.var. Pedicle valve, showing the slight elevation at the 
umbo. Paratype, G S.C. No. 6392a. 

Figure 2. Dinorthis iphigenia median.var. Brachia! valve, showing the size, the number of strire, 
and the gentle convexity. Holotype, G.S.C. No. 6392. (Page 41.) 

Figure 3. Dinorthis iphigenia minor n.var. Brachia! valve, slightly broken. Paratype. G.S.C. 
No. 6393a. 

Figure 4. Dinorthis iphigenia minor, n.var. Pedicle valve, showing its outline and flatness. 
Holotype, G.S.C. No. 6393. (Page 42.) 

Figure 5. Dinorthis meedsi plana n.var. 5a, hinge line, showing relative thickness; 5b, brachia! 
valve with low convexity; 5c, pedicle valve showing its flatness and the striation. Holotype, 
G.S.C. No. 6395. (Page 43.) 

Figure 6. Dinorthis meedsi germana (W. and S.). Pedicle valve. Plesiotype, G.S.C. No. 6405. (Page 
42.) 

Figure 7. Dinorthis subquadrata (Hall). 7a, pedicle valve, showing the fine strire; 7b, pedicle 
valve, showing the faint median depression and the subquadrate outline. Plesiotype. 
G.S.C. No. 6403. (Page 45. ) 

Figure S. Dinorthis strathmoria Wilson. Sa, brachia! valve; Sb, pedicle valve. Both on one slab. 
Holotype, G.S.C. No. 6611. (Page 45.) 

Figure 9. Dinorthis iphigenia (Billings). Brachia! valve, showing a moderate convexity with a 
slight median flattening. Cotype, G.S.C. No. 1634a. (Page 41. ) 

Figure 10. Dinorthis iphigenia (Billings). Pedicle valve, showing the relatively short hinge line. 
and relatively fine strire. Cotype, G.S.C. No. 1634b. 

Figure 11. Dinorthis pectinella sweeneyi (N. H. Winchell ). I I a, brachia! valve ; 11 b, profile. 
Reprint. (Page 44. ) 

Figure 12. Dinorthis pectinella (Emmons). Brachia! valve, somewhat broken, showing the low 
convexity, and simple coarse striai. Plesiotype, G. W. Sinclair collection. (Page 43. ) 

Figure 13. Dinorthis pectinella (Emmons). Pedicle valve. Plesiotype, G.C.S. No. 6399. 
Figure 14. Dinorthis subqualirata alternata n.var. 14a, showing the degree of convexity and the 

erect, high cardinal area; 14b, brachia! valve showing the alternation of striai. Holotype. 
G.S.C. No. 1630. (Page 45. ) 

Figure 15. Dinorthis regularis n.sp. Brachia! valve, showing the subcircular outline and the 
regularity of the convexity and striai. Holotype, G.S.C. No. 6·402. (Page 44.) 

Figure 16. Dinorthis calderi n.sp. 16a, hinge line, showing the slightly resupinate wings; 16b, 
pedicle valve showing the broad, fiat depression; 16c, brachia) valve, showing the even con­
vexity. Holotype, J. A. Calder, collection. (Page 40. ) 

Figure 17. Dinorthis ottawaensis n.sp. Brachia) valve, partly exfoliated but showing the rela­
tively fine striai. Holotype, G.S.C. No. 6398. (Page 43. ) 

Figure lS. Dinorthis browni n.sp. Brachia! valve, showing the evenly convex form ·and the 
method of increase of striai. Holotype, G.S.C. No. 1620. (Page 39. ) 

Figure 19. Dinorthis browni n.sp. Pedicle valve. Paratype, G.S.C. No. 6391. 
Figure 20. Dinorthis dubia n.sp. Brachia! valve, with an indefinite depression imposed on its 

low convexity. Holotype, G. W. Sinclair collection. (Page 40.) 
Figure 21. Dinorthis sp. Pedicle valve, No. 3. Holotype, G. W. Sinclair collection. (Page 46.) 
Figure 22. Dinorthis sp. Pedicle valve, No. 2. Holotyps, G.S.C. No. 640:1. (Page 46.) 
Figure 23. Dinorthis sp. Pedicle valve No. 1. Holotype, G. W. Sinclair collection. (Page 47. ) 
Figure 24. Dinorthis sp. Pedicle valve, No. 5. Holotype, G. W. Sinclair collection. (Page 47. l 
Figure 25. Dinorthis sp. Pedicle valve, '.\J'o. 4. Holotype, G. W. Sinclair collection. (Page 47. ) 
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PLATE v 
Figure 1. Rafinesquina alternata plana Wilson. Pedicle valve. Holotype, G.S.C. No. 8948. 

(Page 67.) 
Figure 2. Rafinesquina alternata plana Wilson. Interior of brachia! valve. Paratype, G.S.C. 

No. 8947. 
Figure 3. Rafinesquina alternata intermedia Wilson. Pedicle valve. Holotype, G.S.C. No. 8946. 

(Page 67.) 
Figure 4. Rafinesquina alternata (Conrad). Pedicle valve, to show the relative size. Plesiotype, 

G.S.C. No. 8961. (Page 66.) 
Figure 5. Rafinesquina lennoxensis Salmon. Pedicle valve. Plesiotype, G.S.C. No. 8953. 

(Page 70.) 
Figure 6. Rafinesquina alternata quadrata Wilson. Holotype, G.S.C. No. 8950. (Page 69.) 
Figure 7. Rafinesquina alternata semiquadrata Wilson. Holotype, G.S.C. No. 8951. (Page 69.) 
Figure 8. Rafinesquina rotunda Wilson. Holotype, G.S.C. No. 8962. (Page 75.) 
Figure 9. Rafinesquina esmondensis borealis Wilson. Holotype, G.S.C. No. 8956. (Page 72.) 
Figure 10. Rafinesquina cal,deri Wilson. The specimen is worn but the left side shows the outline. 

Holotype, G.S.C. No. 8955. (Page 71). 
Figure 11. Rafinesquina alternata platys Wilson. The view from the top does not show the 

extreme flatness of the species. Holotype, J. A. Calder collection. (Page 68.) 
Figure 12. Rafinesquina alternata transversa Wilson. Holotype, G.S.C. No. 8952. (Page 69.) 
Figure 13. Rafinesquina patula Wilson. Holotype, G.S.C. No. 8960. (Page 74.) 
Figure 14. Rafinesquina orleansensis Wilson. Holotype, G.S.C. No. 8959. (Page 74.) 
Figure 15. Rafinesquina praecursor Raymond. Holotype, G.S.C. No. 3259. (Page 74.) 
Figure 16. Rafinesquina subtrigonalis Wilson. Holotype, G.S.C. No. 8964. (Page 76.) 
Figure 17. Rafinesquina opeongoensis Wilson. Holotype, G.S.C. No. 8958. (Page 73.) 
Figure 18. Rafinesquina alternata alata Wilson. Holotype, G.S.C. No. 8945. (Page 66.) 
Figure 19. Rafinesquina alternata pota Wilson. Holotype, G.S.C. No. 8949. 
Figure 20. Rafinesquina hullensis Wilson. Holotype, G.S.C. No. 8957. (Page 73.) 
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PLATE VI 

Figure ·i. Rafinesquina subcamerata Wilson. Holotype, G.S.C. No. 8963. (Page 76.) 
Figure 2. Rafinesquina apicalis Wilson. The illustration does not show the central elevation well. 

Holotype, G.S.C. No. 8954. (Page 71.) 
Figure 3. Rafinesquina semicircularis minor Wilson. Holotype, G.S.C. No. 8975. (Page 83.) 
Figure 4. Rafinesquina semicircularis Wilson. The upper left hand corner is slightly crushed, 

making the specimen wider along the hinge line. Holotype, G.S.C. No. 8974. (Page 83.) 
Figure 5. Rafinesquina normaloides Wilson. A slight crushing accentuates the concentric wrinkles. 

Holotype, G.S.C. No. 8968. (Page 80.) 
Figure 6. Rajinesquina sardesoni Salmon(?). Plesiotype, G.S.C. No. 8973. (Page 83.) 
Figure 7. Rafinesquina okulitchi Wilson. Holotype, G.S.C. No. 8~69. (Page 80.) 
Figure 8. Rafinesquina salmoni Wilson. Outline very similar to Opikina septata borealis, but the 

pore arrangement is very different. Holotype,-G.S.C. No. 8972. (Page 82.) 
Figure 9. Rafinesquina miodeltoidea Wilson. Holotype, G.S.C. No. 8967. (Page 79.) 
Figure 10. Rafinesquina sinuata Wilson. Holotype, G.S.C. No. 8976. (Page 84.) 
Figure 11. Rafinesquina praedeltoidea Wilson. The very fine crenulations not well shown here, 

distinguishing this species from R. laurentina, which occurs in higher beds. Holotype, 
G.S.C. No. 8971. (Page 81.) 

Figure 12. Rafinesquina laurentina Wilson. (See note under Figure 11.) Holotype, G.S.C. No. 
8966. (Page 78.) 

Figure 13. Rafinesquina gibbosa Wilson. Holotype, G.S.C. No. 8965. (Page 78.) 
Figure 14 . . Rafinesquina ottawaensis Wilson. 14a, view from top; 14b, profile, x 2!, showing 

geniculation, strire, and pores. Holotype, G.S.C. No. 8970. (Page 81.) 
Figure 15. Opikina septata borealis Wilson. Note the similarity of outline to that of Rafinesquina 

salmoni, Figure 8. Holotype, G.S.C. No. 8982. (Page 92.) 
Figure 16. Opikina tumida Wilson. Holotype, G.S.C. No. 8987. (Page 93.) 
Figure 17. Opikina auriculata Wilson. Note the similarity of outline to that of Rafinesquina 

sinua~, Figure 10. Holotype, G. W. Sinclair collection. (Page 89.) 
Figure 18.· Qpikina sinclairi Wilson. An exfoliated specimen, showing the outline. Holotype, 

G.S.C. No. 8983. (Page 92.) . 
Figure 19. Qpikina sinclairi Wilson. A specimen showing the strire. Paratype, G.S.C. No. 8984. 
Figure 20. Opikina gloucesterensis Wilson. Holotype, G.S.C. No. 8978. (Page 89.) 
Figur.e 21. (>pikina hemispherica Wilson. Holotype, G.S.C. No. 8979. (Page 90.) 
Figure..22. Opikina platys Wilson. Holotype, G.S.C. No. 8980. (Page 91.) 
Figure ' 23~ lJpikina platys Wilson. A r11-ther larger specimen than is common. Paratype, G.S.C. 

No. 8981. .·: · . 
Figure 24. lJpikina subtriangularis Wilson. · Holotype, G.S.C. No. 8985. (Page 92.) 
Figure 25. Qpikinella affi,nis Wilson. Holotype, G.S.C. No. 8990. (Page 95.) 
Figure 26. Opikinella salmoni Wilson.' Holbtype, G.S.C. No. 8991. (Page 95.) 
Figure 27. lJpikina wagneri robusta Wilson. Broken valve, but showing the posterior part and 

region of geniculation. Paratype, G.S.C. No. 8989. 
Figure 28. lJpikina wagneri robusta Wilson. Outline of the right hand side more nearly typical. 

Holotype, G.S.C. No. 8988. (Page 94.) 
Figure 29. Opikina ampla Wilson. Holotype, G.S.C. No. 8977. (Page 89.) 
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PLATE VII 

Figure 1. Rafineaquina declivia (James). la., pedicle valve, more rounded than the average; lb, 
pedicle valve, showing the elongated outline and low convex posterior pa.rt; le, profile; ld, 
pedicle valve, showing complete hinge line. Reprint. (Page 77.) 

Figure 2. Rafineaquina deerenai8 Salmon. 2a., showing outline and rugose markings of pedicle 
valve; 2b, profile. Reprint. (Page 77.) 

Figure 3. Rafineaquina normaloidea Wilson. Dre.wing of profile, slightly larger than normal, 
showing the long, flat pa.st posterior to the geniculation. (Page SO.) 

Figure 4. Rafinesquina prestonenai8 Salmon. 4a., profile; 4b, large pedicle valve; 4c, small pedicle 
valve, showing prominent a.uricula.tion. Reprint. (Page 75.) 

Figure 5. Rafineaquina deltoidea (Conrad). 5a., profile; 5b, pedicle valve of a. typical specimen. 
Plesiotype, G.S.C. No. 7736. (Page 77.) 

Figure 6. Rafineaquina camerata (Conrad). Interior of a. bra.chia.l valve, not from this region. 
Plesiotype, G.S.C. No. 325S. (Page 71.) 

Figure 7. Rafineaquina camerata (Conrad). Pedicle valve of a. rather large specimen, not from 
this region. Plesiotype, G.S.C. No. 3256a.. 

Figure S. Rafineaquina carlottina Wilson. Sa., pedicle valve; Sb, the ea.me, x 4. Holotype, G.S.C. 
· No. S955. (Page 70.) 

Figure 9. Rafineaquina robusta Wilson. 9a., profile; 9b, pedicle valve, the ea.me specimen. Pa.re.­
type, G.S.C. No. 6655a.. 

Figure 10. Rafineaquina robusta Wilson. Interior of a bra.chia.l valve. Holotype, G.S.C. No. 6655. 
(Page 75.) 

Figure 11. R11fineaquina equipunctata Wilson. lla., pedicle valve; llb, the ea.me, x 4. Holotype, 
G.S.C. No. 6637. (Page 72.) 
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PLATE VIII 

Figure 1. Triplecia nuclea (Hall). la, pedicle valve; lb, posterior view, showing the eievated 
fold. Plesiotype, G. W. Sinclair collection. (Page 117.) 

Figure 2. Triplecia extans (Emmons). View from the hinge line, showing the moderate height of 
the fold. Plesiotype, G.S.C. No. 6415. (Page 116.) 

Figure 3. Triplecia cuspidata (Hall). Posterior view, showing the height of the fold and relative 
gibbosity of the sides. Plesiotype, G.S.C. No. 6414a. (Page 116.) 

Figure 4. Triplecia cuspidata (Hall). Anterior view, showing the narrowness of the fold; and the 
angularity of the sinus. Plesiotype, G.S.C. No. 6414. · . 

Figure 5. Triplecella diplicata Wilson(?). Pedicle valve. Holotype, G.S.C. No. 6659, x 4. (Page 
117.) , 

Figure 6. Eichwaldia subtrigonalis Billings. Brachia! valve, showing the. long median septum. 
Paratype, G.S.C. No. 1145g. 

Figure 7. Eichwaldia subtrigonalis Billings. Brachial valve. Holotype, G.S.C. No. 1145a. 
(Page 120.) 

Figure 8. Eichwaldia subtrigonalis Billings. Small specimen, showing a silicified tube supposed 
to be the pedicle. Paratype, G.S.C. No. 1145, x 4. 

Figure 9. Eichwaldia subtrigonalis Billings. Profile of a large specimen. Plesiotype, G.S.C. No. 
6418. 

Figure 10. Rafinesquina normalis Wilson. Pedicle valve, showing the typical outline, and the 
low convexity of the posterior part. Holotype, G.S.C. No. 6653. (Page 79.) 

Figure 11. Rafinesquina normalis Wilson. Pedicle valve, showing some of the cardinal crenula­
tions . . Paratype, G.S.C. No. 6653a. 

Figure 12. Opikina transitionalis (Okulitch). 12a, profile; 12b, pedicle valve, x I!. Reprint. 
HolotY..Pe, Redpath Museum, McGill University. (Page 93.) 

Figure 13. Opikina williamsi (Okulitch). 13a, profile; 13b, pedicle valve. Reprint. Holotype, 
Redpa,th Museum, McGill University. (Page 94.) 

Figure 14. bpikina wagneri (Okulitch). 14a, profile; 14b, pedicle valve, x I!. Holotype, Red­
path Museum,,.McGill University. (Page 94.) 

Figures 15 and 16. Opikina rugosa avita Wilson. Two exfoliated brachia! valves showing parts of 
the seP..ta. Paratype, G. W. Sinclair collection. (Page 91.) 

Figure 17. Opikina rugosa avita Wilson. Brachia! valve, showing the projecting cardinal process. 
Paratype, G.S.C. No. 6813c, x 2. 

Figure 18. Opikina rugosa avita Wilson. Exterior of a brachial valve. Paratype, G.S.C. No. 
6813b, .. x 2. 

Figure 19. Opikina rugosa avita Wilson. Pedicle valve. Holotype, G.S.C. No. 6813a, x 2. 
Figure 20. Opikina ovalis Wilson, Brachial valve, showing 3 of the 5 septa and the irregular 

networ.k of punctai. Cotype, G.S.C. No. 6222, x l!. (Page 90.) 
Figure 21. Opikina ovalis Wilson. Another brachial valve, showing 3 of the 5 septa and a few of 

the crenulations at the hinge line. Cotype, G.S.C. No. 6222, x l!. 
Figure 22. Opikina rugosa Wilson. Pedicle valve showing the rugose exterior. Holotype; G.S.C. 

No. 6221, x 2. (Page 91.) 
Figure 23. bpikina rugosa Wilson. Brachial valve. Paratype, G.S.C. No. 622la, x 2. 
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PLATE IX 

Figure 1. Strophomena minuta Wilson. Hinge line, showing the thinness of the shell. Holotype, 
G.S.C. No. 7616. (Page 105.) 

Figure 2. Strophomena minuta Wilson. Brachia! valve. Paratype, G.S.C. No. 7617. 
Figure 3. Strophomena minuta Wilson. Pedicle valve. Paratype, G.S.C. No. 7618. 
Figure 4. Strophomena mollis Wilson. Brachia! valve. Holotype, G.S.C. No. 7588. (Page 105.) 
Figure 5. Strophomena 'I millionensis ajfinis Wilson. Brachia! valve. Holotype, G.S.C. No. 7586. 

(Page 104.) 
Figure 6. Strophomena venustula Wilson. Brachia! valve. Holotype, G.S.C. No. 7591. (Page 107.) 
Figure 7. Strophomena venustula Wilson. Pedicle valve. Paratype, G.S.C. No. 7599. 
Figure 8. Strophomena rotunda Wilson. Brachia! valve. The illustration does not make clear 

that the greatest convexity is at some distance from the beak, as compared with S. jilitexta 
obesa in which it is near the beak. Holotype, G.S.C. No. 7589. (Page 106.) 

Figure 9. Strophomena planumbona praecipita Wilson. 9a, exterior of pedicle valve; 9b, interior 
of the same. Holotype, G.S.C. No. 1156a. (Page 106.) 

Figure 10. Strophomena thalia Billings. lOa, cardinal area, showing the resupinate wings; !Ob, 
the same, brachia! valve. Holotype, G.S.C. No. 1607b. (Page 107.) 

Figure 11. Strophomena magna Wilson. Interior of a pedicle valve. Paratype, G. W. Sinclair 
collection. 

Figure 12. Strophomena magna Wilson. Brachia! valve. Holotype, G.S.C. No. 7579. (Page 104.) 
Figure 13. Strophomena jilitexta Hall. Brachia! valve, showing the faint wrinkles almost at right 

angles to the cardinal area. Plesiotype, G.S.C. No. 7593. (Page 102.) 
Figure 14. Strophomena jilitexta crenulata Wilson. Brachia! valve, showing the oblique crenula­

tions. Holotype, G.S.C. No. 7573. (Page 103.) 
Figure 15. Strophomena jilitexta crenulata Wilson. 15a, pedicle valve; 15b, brachia! valve, show­

ing the complementary position of the wrinkles. Paratype, G.S.C. No. 7574. 
Figure 16. Strophomena sp. Brachia! valve, showing the sharp fold. Holotype, G.S.C. No. 7612. 

(Page 108.) 
Figure 17. Strophomenajilitexta obesa Wilson. 17a, brachia! valve; 17b, profile. Paratype, G.S.C. 

No. 7570. (See note under Figure 8.) 
Figure 18. Strophomena jilitexta obesa Wilson. Pedicle valve. Holotype, G.S.C. No. 7651. 

(Page 103.) 
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Figure 1. Trigrammaria pulchra Wilson. Brachia! valve. Holotype, G.S.C. No. 7652. (Page 108.) 
Figure 2. Trigrammaria pulchra Wilson. Pedicle valve. Paratype, G.S.C. No. 7653. 
Figure 3. Trigrammaria trigonalis parva Wilson. Pedicle valve. Holotype, G.S.C. No. 7656. 

(Page llO.) 
Figure 4. Trigrammaria trigonalis parva Wilson. Brachia! valve. The illustration resembles 

Figure 1, but the convexity is greater and the sides are more abrupt. Paratype, G.S.C. No. 
7657. 

Figure 5. Microtrypa 'I plana Wilson. Interior of pedicle valve. Holotype, G.S.C. No. 7646. 
(Page 113.) 

Figure 6. Microtrypa ? plana Wilson. Exterior of brachia! valve. Paratype, G.S.C. No. 7646a. 
Figure 7. Trigrammaria trigonalis Wilson. Brachia! exterior. Holotype, G.S.C. No. 7614. 

(Page 109.) 
Figure 8. Trigrammaria trigonalis Wilson. Brachia! valve exfoliated. Paratype, G.S.C. No. 

7614a. 
Figure 9. Trigrammaria trigonalis Wilson: Interior of pedicle valve. The muscle scar on the 

left is more correct. The right side is slightly thickened by extraneous matter. Paratype, 
G.S.C. No. 7637. 

Figure 10. Microtrypa altilis Wilson. Interior of brachia! valve. Holotype, G.S.C. No. 7649. 
(Page 111. ) 

Figure 11. Microtrypa altilis Wilson. Exterior of brachia! valve exfoliated. Paratype, G.S.C. 
No. 7649a. 

Figure 12. Microtrypa altilis Wilson. Worn exterior of a pedicle valve. Paratype, G.S.C. No. 
7650. 

Figure 13. Microtrypa 'I nasuta Wilson. Brachia! valve, showing the typical striation. Para­
type, G.S.C. No. 764la. 

Figure 14. Microtrypa 'I nasuta Wilson. Brachia! valve, partly exfoliated. The illustration seems 
similar to T. pulchra, Figure 1, and to T . trigonalis parva, Figure 4, but the striation is dif­
ferent and the 'convexity is even and not so pronounced. Holotype, G.S.C. No. 7641. 
(Page ll2.) 

Figure 15. Trigrammaria trigonalis tumida Wilson. Brachia! valve. Holotype, G.S.C. No. 7659. 
(Page 111.) 

Figure 16. Microtrypa 'I modesta Wilson. 16a, cardinal view; 16b, exterior of exfoliated pedicle 
valve. Paratype, G. W. Sinclair collection. 

Figure 17. Microtrypa 'I modesta Wilson. Brachia! valve. Holotype, G.S.C. No. 7643. (Page 112.) 
Figure 18. Microtrypa 'I tersa Wilson. Interior of a pedicle valve. Holotype, G.S.C. No. 7647. 

(Page 114.) 
Figure 19. Microtrypa 'I tersa Wilson. Exterior of a pedicle valve. Paratype, G.S.C. No. 7648. 
Figure 20. Trigrammaria trigonalis prima Wilson. Brachia! valve. Holotype, G.S.C. No. 2658. 

(Page 110.) 
Figure 21. Microtrypa 'I nitida Wilson. Pedicle interior, showing the strire from the inner side. 

Holotype, G.S.C. No. 7644. (Page 113.) 
Figure 22. Microtrypa 'I nitida Wilson. Partly exfoliated brachia! valve, from which the finer 

strire are obliterated. Paratype, G.S.C. No. 7645. 
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Figure 1. Cyclospira bisulcata (Emmons). la, posterior view, showing the gibbosity; lb, brachia! 
valve. Plesiotype, G.S.C. No. 6422, x 2. (Page 123.) 

Figure 2. Camerella panderi Billings. Pedicle valve, showing the faint sinus. Plesiotype, G. W. 
Sinclair collection. (Page llS.) 

Figure 3. Camerella volborthi Billings. Pedicle valve, partly exfoliated showing part.of a septum 
and the shallow sinus. Plesiotype, G.S.C. No. 6417. (Page 119.) 

Figure 4. Camerella hemiplicata (Hall). Pedicle valve, showing its more transverse outline and 
distinct strire. Plesiotype G.S.C. No. 6416. (Page US.) 

Figure 5. Zygospira deftecta (Hall). 5a, posterior view showing the deflected sides; 5b, pedicle 
valve. Plesiotype, G.S.C. No. 6421, x 3. (Page 122.) 

Figure 6. Zygospira recurvirostris Hall. 6a, posterior view, showing the convex sides; 6b, pedicle 
valve. Plesiotype, G.S.C. No. 6424, x 3. (Page 122.) 

Figure 7. Rhynchotrema ainsliei N. H. Winchell. Brachia! valve, showing the numerous strire. 
Plesiotype, G.S.C. No. 6419. (Page 120.) 

Figure S. Rhynchotrema intermedia Wilson. Sa, pedicle valve, showing the large size and deep 
sinus; Sb, brachia! valve; St:, profile. Holotype, G.S.C. No. 6660. (Page 121.) 

Figure 9. Rhynchotrema ottawaensis Billings. Brachia! valve. Paratype, G.S.C. No. 1143g, x 2. 
Figure 10. Rhynchotrema ottawaensis Billings. Interior of pedicle valve. Holotype, _G.S.C. No. 

1143, x 2. (Page 121.) 
Figure 11. Rhynchotrema ottawaensis Billings. Interior of both valves, showing the long slender 

brachidia extending from the brachia! valve on the left almost to the pedicle valve. Para­
type, G.S.C. No. 1143h, x 2. 

Figure 12. Rhynchotrema increbescens (Hall). 12a, anterior view, showing the sinus; 12b, pedicle 
valve, showing the size and outline. Plesiotype, G.S.C. No. 6420. (Page 120.) 

Figure 13. Rhynchotrema increbescens (Hall). Interior showing the forward extending brachidia, 
not so long as in R. ottawaensis. Plesiotype, G.S. C. No. l l 46f, x 4. (Page 120.) 

Figure 14. Strophomena billingsi (W. and S.). la, profile; lb, pedicle valve. Reprint. (Page 101.) 
Figure 15. Strophomena irregularis Wilson. Brachia! valve, showing part of the interior. Para­

type, G.S.C. No. 665Sa. 
Figure 16. Strophomena irregularis Wilson. Pedicle valve, showing size and striation. Holotype, 

G.S.C. No. 6657. (Page 104.) 
Figure 17. Strophomena dignata Fenton and Fenton. Brachia! valve, showing the size and outline. 

Reprint. (Page 102.) 
Figure IS. Strophomena dignata Fenton and Fenton. Pedicle interior, showing the muscle scar. 

Reprint. (Page 102.) 
Figure 19. Strophomena delicatula Fenton and Fenton. Brachia! valve, showing size and outline. 

Reprint. (Page 101.) 
Figure 20. Strophomena delicatula Fenton and Fenton. Pedicle interior of the holotype. Reprint. 

(Page 101.) 
Figure 21. Strophomena delicatula Fenton and Fenton. Large pedicle valve. Reprint. (Page 101.) 
Figure 22. Strophomena extensa Wilson. Broken brachia! valve. Paratype, G.S.C. No. 665Sa. 
Figure 23. Strophomena extensa Wilson. Interior of pedicle valve. Holotype, G.S.C. No. 665S. 

(Page 102.) 
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