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RESULTS OF THE HUDSON BAY-EXPEDITION, I92U

I.  THE FORAMINIFERA

JOSBPH A. CUSHMAN
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Results of the

I .

Hudson Bay Expedition, rgzo

The Foraminifera.

Josern A. CusuuaN.

The few bottom samples collected by Mr. Frits Johansen in Hudson Bay
and James Bay,1920, were sent to me to examine for foraminifera. While the
number of sppcies obtained is not large, they form a very interesting collection
from the standpoint of distribution. No foraminifera have previously been
known from this region. In all more than thirty species were obtained. These
are mostly species which are characteristic of Arctic conditions. A comparison
of these with the fauna known from other parts of the Arctic may tre interesting.

One of the m.ost interesting things is the lack of certain species which are
comrnon elsewhere in the Arctic. Such, for example, is Hyperammina sub-
nodosa, which is abundant in the Canadian Arctic Expedition collection, 1913-18,
and also north of Newfoundland. It may be noted, however, that Kiaer did
not record this speeies in his paper on the Am.erican Arctic. Other species
which were abundant in the Canadian Arctic collection are missing in the Hudson
Bay collection or are replaced by other species.

A comparison of the Hudson Bay collection with the fauna recorded by
Brady from off Nova-Zembla,-and by Parker and Jones from Baffins Bay and
Davis Strait shows that these faunas are both very similar. It is evident, from
a comparison of these faunas, that the foraminifera of Hudson Bay are more
closely allied to regions to the east than to the regions to the west of this longitude.
It is also very evident from a study of both of these collections that there are
developed in the Arctic regions very definite species, which are distinct from the
warm.er water forms often assigned to the same species.

SrerroNs FRoM wHICH Marpnrar was ExarurNED wrrrr SpBcrns or. Fon-qMrNt-

_ FERA AT EACrr Srertow.

(,1) Bay at (N. of) S.E. point of South Twin Island, James Bay,4-5 fathoms.
Sand, gravel, and stones. July 27,1920.

Trochamm'ina rotaliformis, Vernewilina ad,aena, Discorbis wri,ghti,i, PoLy-
s t o m ella s tr,i at o - p u n c I o ta, v ar. i n c e r t a, Quingu el o cul,in a s eminulum. .

(2) Bay on south side of Grey Goose Island, east side of James Bay (lat.
54"N.), 10 fathom.s. Sandy mud and algae. July 30, 31,lg2\.

Amrnobacul,ites cassis, Trochamm,ina rotal,iformis, Patel,lina corrugata,
Puhtinulina fri,gida, Polystomella striato-puncle,lq), var. ,incerta, Quinque-
loculina s eminul,um, Qu,inquelocul,ina subrotund,a.

(3) Richmond Gulf (about 3 miles from entrance), east coast of Hudson
Bay, 75-20 fathoms. Stones, sand, and Delesseria-a|gae. August 23, 192A.
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4

S or o sphaera c onfusa, P sammatoilend'r on ar'p or escen s' H aplb phragm oides

canariensis, Verneu'il'ina ad'vena, Lagena globosa, Polymotphina lactea,

Discorb'is wrighiii', Truncatulina l,obatul,a, Pulvinwlina frigida, Non'ionina

stel,ligera, Polystomell,o striato-punctata, var. incerta, Cornuspira foliacea,

Quinquelocul'ina s em'inulum, Qu'inquelocul,in a subr otunda.
(a) Bay inside Boat opening, Manitouk Sound, east coast of Hudson Bay,

5-7 fathoms. Clay with sand and stones. August 27, 1920.
Pelosina rar'i,abilis, Pelosina cylind,rica, Pelos'ina rotundata, Webbinella

hem'isphaerica, Tholosina bulla, Reophacc curtus, Ammobaculites cassis,

T rochammina r otalif ormis, Verneu'ilina adv enp, P olymor Phina lactea?
(5) Bay between Blach Whale and Olaska Harbours, E. coast of Hudson

Bay (about lat. 55 N.), 10 fathoms. Sandy mud with many loose algae. August

28, t920.
P samm os phaera f u sca, Reophar c urtus ?, A rnmobacul'ittes cas sis, T rocham-

mina rotal'i'formis,. Verneuilina ad'vena, Nodasar'ia calomorpha, Poly'

morphina lactea, Polymorphina lanceolata, Polymorphina otata, Poly-

morphina oblonga, Discorbis wrightii, Pubinulina frigidai Nonionina

orbicularis, Nonion'ina scapha, Polystomella str'iata-punctata, var. incerla,

Polystomella. arctica, Cornusp)i,ra fol'i,acea, Quinqf,eloculino seminul'um,

Qu,inqu el o culin a s ub r o tun d a, T r il oculin a obl on ga, Quin qu el o c ulin a s p.

(6) Sound between Paint Hil ls Islands, east coast of James Bay, 10 fathoms'

Sept. 10, 1920. Sandy mud with stones.'
Trochammina rotal,i,form'i.s, IVonionina orb'icularis, Polystomella striato-
p un c t at a, v ar . inc e r,ta., Qui n qu el o culina sp.

FAMILY ASTRORHIZIDAE.

GBNus PseuuospnAERA F. E.' Scnur,zB, 1875.

Psammosphaera fusca F. E. Schulze'

Psornmosphaerafusca F. E. Schulze, II. Jahr. Comm' Wiss. Unt. deutsch. Meer

in Kie l ,  1875,  p.  113,  pI .2,  f igs.  8a- f . -H.  B.  Brady,  Rep.  Voy.  Chal , lenger,

Zoology, vol. 9, 1884, p. 249, p|.18, f igs. 1, 5-8 (not 2-4)'
Rare specimens occur only at station 5. They are composed of small,

angular quartz grains, with a whitish cement, and no visible apertu.res. The

species is recorded from a very wide range, but there are entirely different

forms which should be carefully studied. I have recorded a large form from the

western At lant ic  (Bul l .  104,  U.S.  Nat .  Mus. ,  p t .  1 ,  1918,  p l .  13,  f ig .6;  p l .  14,

figs. 1-3) which may n,ot be this species. It is certainly not like this northern

form which seems to be typical. The type station is Hougesund, Norway,

I20 fathoms.

Gnwus SonospneBnA H. B. Bneov, 1879'

Sorosphaera confusa H. B. Brady?

Sorosphaera confusa H. B. Brady, Quart. Journ. Micr. Sci., vol' 19, 1879, p.28,
pl .4,  f igs. 18, lg;  Rep. Voy. Chal lenger,Zoology, vol .9,  1884, p.251, pl .  18,
f igs .9 ,  10 .
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There are a very feiv specimensfrom station 3 which may be referred to this
species with some doubt. They are composed of fine white amorphous material
for the most part, of several chambers irreigularly arranged, but with definite
apertures. In one of the specimens these are irregularly grouped near where
the chambers intersect, in another they are remote from one another. In the'
usual form of the species the apertures are not apparent, according to the de-
scription, but the figures in the Challenger Report show rather defipite areas
which appear to be apertures closed by amorphous material. Most of the other
records are from deeD water.

PnrosrNe H. B. Bneov, 1879.

Pelos'rna variabilis H. B. Brady.

Pelosinaaariabil' is H. B. Brady, Quart. Journ. Micr. Sci., vol. 1g, 1879, p. 30,
pI.3,  f igs. 1-3; Rep. Yoy. Chal lenger,Zoology, vol .  g,  1884, p.ZB5, pl .2G,
figs. 7-9-Flint, Rep. U.S. Nat. Mus., 1897 (1899), p. 266, pl. 4, fig. t.--
Rhumbler, Arch. Prot., vol. 3, 1903, p. 239, fig. 74 (in text).-Chapman,
Trans. New Zealand Inst., vol. 38, 1905, p. 83.-Cushman, Bull. 71, U.S.
Nat.  Mus.,  pt .  1,  1910, p.47, f ig.52 ( in text) .-Heron-Al len and Earland,
Trans. Linn. Soc. London, vol. 11, pt. 13, 1916, p. 218. Cushman, Bull.
104, U.S. Nat.  Mus.,  pt .  1,  1918, p. 53, pl .  22, f igs. 1-4.

At station 4 this and the tryo following species occur. One of the specimens
of P. ztar'inbi'lis has a double aperture. The test is composed of fine-grained,
light-col'oured, amorphous material. Most of the records for the species are
in cold or deep water.

elosina cylindrica H. B. Brady,

Pelos'ina cyl,,ind.rica H. B. Brady, Rep. Yoy. Chatlenger, Zoology; vol. g, 1884,
p. 236, pl. 26, figs. 1-6.-Egger, Abh. bay. Akad. Wiss. Miinchen, vol. 18,
1893, p. 253, pl .  4,  f igs. 1,  2.-Rhumbler,  Arch. Prot. ,  vol .  3,  1903, p.239,
fig.72 (in text).-Chapman, Trans. New Zealand Inst., vol. 38, 1905, p. 88.
- C u s h m a n ,  B u l l . 7 1 ,  U . S .  N a t .  M u s . ,  p t .  1 ,  1 9 1 0 ,  p . 4 6 ,  f i g s . 5 0 , 5 1  ( i n
text).-Pearcey, Trans. Rojr. Soc. Edinburgh, vol. 49, 1914, p. 1002.-
Cushman, Bul l .  104, U.S. Nat.  Mus.,  pt .  1,  1918, p. 54i  pl .  22, f ig.  5.

Rhizamminaind.ivisa Gods (part), Bull. Mus. Comp. Zool.,vol.29, 1896, p.20.
Like t'he preceding, this species is known mostly from deep, cold waters.

It is recorded from the Antarctic as well as from northern regions. The Hudson
Bay specimens are tubular with thick walls of amorphous material which carry
sand giains imbedded in the surface.

Pelosina rotundata H. B. Brady.

Pelosina rotundata H. B.-Brady, Quart. Journ. Micr. Sci., vol. 19, 1879, p. 31,
p | .3 ,  f igs .4 ,5 ;  Rep.  Yoy .  Cha l lenger ,Zoo logy ,  vo l .9 ,  1884,  p .236,p | .25 ,

' figs. 18_-20.-Egger, Abh. bay. Akad. Wiss. Mtinchen, vol. 18, 1893, p.254,
pl .  11, f ig.60.-Rhumbler,  Arch. Prot. ,  vol .3,  1903, p.239, f ig.71 ( in text) .
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6

Chapman, Trans. New Zealand Inst., vol. 38, 1905, p. S3.-Cushman,

Bul l .  71,  U.S.  Nat .  Mus. ,  p t .  J . ,  1910,  p.  45,  f igs.  47-49 ( in  text ) ;

Bul l ,  104,  U.S.  Nat .  Mus. ,  p t .  1 ,  1918,  p.  55,  p l .  21,  f igs.  4-6.

A few specimens were found which seemed to belong to this genus. They

had apertures, but were without necks. Later a single specimen with the

tapering tubular neckwas found, showing that thewhole are probably P. rotun-

d.ata. Records for typical specimens aie rare and much scattered.

GBNus WpesTNBLLA RHUMBLEn, 1903.

Webbinella hemisphaerica (Jones, Parker and H. B, Brady)'

Webb'ina hemisphaerica Jones, Parker and H. B. Brady, Pal. Soc. Mon., 1865,

p.27,p l .4,  f ig .5. -Robertson,  Rep.  Br i t .  Ass. ;1875,  p.  189.-H.  B '  Brady,

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 350, pl. 41, f ig' I l .-Egger,

Abh. bay. Akad. Wiss. Miinchen, vol. 18, 1893, p. 266, pl. 14, f igs' 1-3'

Cushmari, Proc. Boston Soc. Nat. Hist., vol. 34, 1908, p. 24.-Heron-.

Al len and Ear land,  Prcc.  Roy.  I r ish Acad. ,  vo l .  31,  pt .64,  1913,  p '  53.

Webbinetla hem'isphaerico Rhumbler, Arch. Prot., vol' 3, 1903, p. 228, fig. 54
( in text ) . -Cushm.an,  Bul l .  71,  U.S.  Nat .  Mus. ,  p t .  1 ,  1910,  p.  51,  f igs '  56o,  b

(in text).-Pearcey, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p' 1003'

Cushman, Bul l .  104,  U.S.  Nat .  Mus. ,  p t .  1 ,  1918,  p.  62,  p l .  25,  f igs.  1-3.

At station 4 this species is evidently comm.on as numerous small stones

sent me had num.erous specim.ens on their surfaces. The specimens are not as

high as that of the Chall,enger Report figure, nor are they of the sam.e texture or

shape. The same is true of a comparison of those I have figured from off the

Carolinas, and there is a considerable difference from. either of the others.

The specim.ens which are com.mon in Hudson Bay give the appearance of

being the result of selection in position of the m.aterial. If it may be supposed

that the origina[bnimal was fr€e and able to ingest various sorts of material, it

is easy to see how the test might be formed. The whole is somewhat convex in

the central portion, with a thinning toward the periphery which is in general

circular, but often somewhat irregular. The central cavity in broken specimens

is comparatively small. It is bordered with the largest sand grains of the

whole test, and the outside gradually becom.ing finer, ufltil the final outer coating

is very fine and smooth. There is no apparent aperture. All the specim.ens

examined are very uniform in structure'and in appearance. This would lead

one to the bdief that in this region there is a definite species, probably not the

same as that described by Jones, Parker and H. B. Brady, nor the same as that

figured in the Challenger Report, nor the same as that I have figured and referred

to above.

GBNues Tnorosrxa RHuMerBn, 1895.

Tholosina bulla (H. B. Brady)?

This species which was so abundant in the Canadian Arctic Expedition

collection seems to be almost wanting in Hudson Bay, unless a single detached
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specimen represents it. The specimen is of the usual convex form and white
colour, and shows the central cavity. T. vesinilaris was also entirely lacking in
the col lect ion.

GnNus pseuilreronENDRoN NonmeN, lggl.

Psammatodendron arborescens Norman.
Psarnmatoilendron arborescezs Norman, MSS. in H. B. Brady, Denkschr. k.

Akad.  Wiss.  Wien,  vo l .  48,  lgg l ,  p .  gg;  Ann.  Mag.  Nat .  Hist . ,  ser .  5 ,
vol' 8, 1881, p. 404.-Eimer and Fickert,zeitschr. w[s. Zool., .,rot. os, rsoo,
p .  670 . -Cushman ,  Bu l l .  I 04 ,  U .S .  Na t . -Mus . ,  p t .  l ,  I g l g ,  p .Zg ,  p l .  g0 ;
f igs.  I ,  2 .

Hyperammina arboresceas H. B. Brady, Rep. voy. chailenger, zoorogy, vol. 9,
1884, p. 282, pl. 28, f igs. t2, l3.-Wright, proc. Belfast Xut. nl"ia Ctul,
f884-85, App. IX., 1886, p. Blg, pil.26, f ig. l.-Go€s, Kongl. SvenSk. Vet.
Akad. Handl., vol-. 

lE, 
No. 9, lgg4, p. 1g, pI.4, f igs. 63, 64._schaudinn,

Bergens Mus. Aarbok, l8g4-gb, No. g, p. b.-Rhumbl"., Ar.h. prot., .rrof . i ,
1903, p. 260, f ig. 102 (in text)"-Awerinzew, Mem. Acad. I_p. Sci. St.
Pe te rsbu rg ,  se r .8 ,  vo l . 2g ,  No .3 ,  1g11 ,  p .  l I . -He ron_A l l en  and  Ea r l and ,
Trans. Linn. Soc-. London, vol. 11, pt. 18, 1g16, p. 220._Cushmur, gull.
104,  U.S.  Nat .  Mus. ,  p t .  1 ,  191g,  p.  iO,  pt .  80,  f igs.  l ,  2 .

This species seems to be characteristic of the .old". regions of the North
Atlantic and Arctic oceans. It is recorded by Awerinzewlrom the Siberian
Arctic. In the North Atlantic it is known from off the coast of Norway.and
Great Britain as well as further north off Greenrand, Iceland, Nova Zembla,
and Franz Joseph Land.

only srnall branching portions were found in the Fiudso4 Bay collection at
station 3. l

FAMILY LITUOLIDAE.

Gnxus_ Rnopnax Moxrnonr, lg0g.

Reophax curtus Cushman.

Reophax scorpiurus Go€s (part) (not R. scorp'iurus Montfort), Kdngr. Svensk.
Vet. Akad. Handl., vol.2b, No. 9, 1gg4, p. 24, pl. b, f ig.s. 160-16;.

Reophax curtus Cushman, Bull. 104, U. S, Nat. Mus., pt. b, 1920, p. g, pl. 2,
figs. 2, 3.

Test short and thick, composed typically of three charnbers, increasing
rapidly in size as added, las{-formed chamber-making up a largeproportion of.
the test, fusiform or elliptic, axis of the test straight 

-or 
more often slightly

curved; wall composed of angular quartz sand grains, with a considerable
amount of grey cement between; apertural end slightly tapering, without a
definite neck, the aperture being an opening between three or-more sand grains
at the end of the chamber.

Length up to 2 mm.

- 
Thg typ_e station for this species is Arbatross D245g in gg fathoms, north of

the Grand Banks, in very cold water (29.b'F.). Fine, rarge, typicar;p".i*"",
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' 8

are common at station 4, and a single specim.en from station 5 may be referred

here. The species occufs off Greenland and off the north coast of Europe in

cold water.
The species is shorter, thicker, and fewer-chambered than R. scor/iurusl

the chambers fewer and longer than in R. pitut'ifer, and different in the material

of the wall and in the number and shape of the chambers from R. b'il,ocularis.

lt seems to be a species of cold waters and moderate depths'

Gods figures this species under the name of R. scorpiurus in the reference

noted. above. The specimens were from the Greenland Sea in 35'215 meters,

and from the Skagerack in 250 meters.

GBNus .HeplopnnecMolDEs Cusnuen, 1910'

Haplophragmoides canariensis (d'Orbigny)

A single specimen only from station 3 gives the only record for this species

in the collection. It has been already recorded from the Canadian Arctic

Expedition and from other Arctic areas, as well as in temperate regions. It is

evidently not the same as that found in shallow, tropical waters'

GBNus AMIraosecur,rrBs CussuAN, 1910.

Ammobaculites cassis (Parker).

Lituol'a cossas Parker, in Dawson, Canad. Nat., vol. 5, 1870, pp' 117, 180, f ig' 3'

Hapl,ophragmiurn cassi.s H. B. Brady, Rep. Voy. Chal,lenger, Zoology, vol. I'
- 

tg8+, p. aO+, pl. 33, f igs. 17-19.-Go€s, Kongl' Svensk' Vet" Akad' Handl"

vol. 25, No 9, 1894, p. 24, pL.5, f igs. L52-157.-Flint, Rep' U'S' Nat' Mus''

1897 (1899), p.275, pl. 19, f ig. 4.-Awbrinzew, Mem' Acad' Imp' Sci' St'

Petersburg,  ser .8,  vo l .29,  No.3,  I911'  p.20.

Ammobacul,itei cassds Cushman, Rep. Canadian Arctic Exped., vol, 9, Pt. M,

1920,  p.6m, p l '  1 ,  f ig .3;  Bul l '  104,  U.S.  Nat '  Mus' ,  p t '2 ,1920,  p '  63,  p l '

12, f ig. 5.
At one station (4), specimens were fairly common. The specimens are mostly

fairly broad, but some more slender ones also occur, but as a rule, these seem to

be young. There are a few specimens also from'stations 2 and 5'-A. 
cissis is one of the species characteristic of cold waters. It ranges south-

ward as far as Cape Cod on the Atlantic coast, thence northward along the

New England coast, into the mouth of tbe St. Lawrence, Gasp6 Bay, thence

westward into Hudson Bay, and is known from off Greenland, Spitzbergen,

Nova Zembla, the Siberian Arctic, and frorn the Canadian Arctic. It also

apparently is in cold waters in the North Pacific. The records are all in com-

paratively shallow waters.

GeNus TnocuauurNA 'PARKER AND JoNEs, 1860'

Trochammina rotaliformis J. Wright.

Trochammina infl,ata (Montagu), var., Balkwill and Wright, Trans. Roy. Irish

Acad., vol. 28 (Science), 1885, p' 331, pl. 13, f igs. l l ,12'

r40
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I

Trochamrnina rotaliJormis J. Wright, in Heron-Allen and Earland, Journ'
Roy. Micr. Soc., 1911, p. 309.-Heron-A11en and Earland, Proc' Roy. Irish
Acad. ,  vo l .  31,  pt .  6+,  1913,  p.  52,  pL.3,  f igs.  11-13.-Cushman, Bul l .  104,

U.S. Nat. Mus., pt. 2, 1920, p. 77, pl. 16, f igs. 1, 2.
This is one of the commonest species in the collection. It occurs at all but

one of the stations, and at station 5 in great numbers. The specimens are very
similar to the original figures given by Balkwill and'Wright, much more so than
those given by Heron-Allen and Earland from the Clare Island region.

It has not previously beeri recorded from the western Atlantic and I failed
to find it in the Al,batross dredgings from Newfoundland southward' It may be a
species of shallow water. Its occurrence in Hudson Bay is a1t interesting one.

FAMILY TtsXTULARIIDAE

GENUS VERNEUILINA I'Onnrcxv, 1840.

Verneuilina advena Cushman, new species'

Test minute, glongate, triserial, tapering, broadest near the apertural end,
composed of as many as twenty-five chainbers, inflated; sutures distinct and
depressed; wall arenaceous, but very smoothly finished on the exterior, the
amount of cement and fine material being proportionately large; aperture in a
deep depression at the j unction of the .last of the three series'of chambers ; colour
reddish-brown, the last-formed chamber often white.

Length usually not over 0.3 mm.
At four of the stations this minute species has occurred, and at station 3 in

some considerable numbers. It is known from the Canadian Arctic Expedition
where I recorded it as V. pol.ystropha (Rep. Canadian Arctic Exped., vol. 9,
pt. M, 1920, p.8m, pl. l, f ig. 5). I have also found it off our eastern Atlantic
coast, and it is known from other regions to the nor(h. It is probably recorded
under Z. pol,ystropha from various localities. Verneuilina scabra (Williamson)
(V. polystro\ha, in part) does not so far as I have seen, oceur in the western
Atlantic.

Heron-Allen and Earland have recently published a paper (Proc. Roy. Irish
Acad., vol. 35, No. 8, 1920) in which they note and figure this species, referring
itto V. polystropha, and speaking of it as a dwarf form as a result of "nanism.t'
Inasmuch as the larger typical form does not seem to occur on the American
coast, and this smaller species is widely distributed here, it would seem that
the two are distinct. Beside the difference in distribution there are very definite
characters in the size, and especially the characters of the wall which distinguish
the two.

FAMILY LAGENIDAE.

Lecprqe Wer,xBn AND BoYS, 1784.

Lagena globosa (Montagu).

"Serpula (Lagena) laevis globosa" Walker and Boys, Test. Min., 1784, p.3,
p l .  1 ,  f ig .8.
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Verrnicul,um globosum Montagu, Test. Brit., 1803, p. 523.
Lagena gl,obosa Brown, Il lus. Rec. Conch. Great Britain and Ireland, ed. 1,7827,

p l .  1 ,  f ig .  37.-Cushman, Bul l .  71,  U.S.  Nat .  Mus. ,  p t .  3 ,  1913,  p,  3,  p l .  4 ,
f is .2.

At station S there were taken several specimens that evidently belong to this
species as usually known, They are of the elongate form figured by Bqafly,ri;1
the Chal,l,enger Report (pl. 56, fig. 1). It is recorded from Baffins Bay by Parker
and Jones,'and there are other records from various parts of the Arctic..

GBmus Notosenr,q. Lauencr,<, 1812.

Nodosaria calomorpha Reuss.

Nod,osaria calomorpha Reuss, Denkschr. Akad. Wiss. Wien, vol.25,1865, p. 129,
pl. 1, f igs. 15-19.-H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,
1884,  p.  497 ,  p l .91,  f igs.  23-27.-Cushman, Bul l .  71,  U.S.  Nat .  Mus. ,  p t .  3 ,
1913,  p.  48,  p l .  25,  f ig .6.

A single, two-chambered specimen was found in the bottom material from
station 5. It is similar to the specimens figured by Brady, the test translucent
and thin-walled.

Awerinzew records this species from the Siberian Arctic.

GnNus Por,vlronpnrN,r. o'OnercNv, 1826.

Polymorphina lactea (Walker and Jacob).

"serpula tenuis ovalis labvis" Walker and Boys, Test. Min., L784, p.2, pl. l,
fig. 5,

"Polymorpha Subcordiformia vel Oviformia" Soldani, Testaceographia, vol. 1,
pt. 2, 1791, p. 114, pl. l l2, f igs. I 1, nn, etc.

Serpul,a lactea Walker and Jacob, Adams' Essays, ed. 2, 1798, p. 634, pl. 24,
fig. 4.

Pol,ymorphina lactea Magil l ivray, Moll. Aberd., 1843, p. 320.-H. B. Brady,
Rep. Voy. Challenger,Zoology, vol.9, 1884, p.559, pl. 77,flg. 11.-Cushman,
Bul l .  71,  U.S.  Nat .  Mus. ,  p t .  3 ,  1913,  p.E4,  pI .  34,  f ig .  8.

A few specimens, somewhat compressed, resemble the figures given of thib
species. The specimens are translucent and thin-walled. They occurred at
stations 3,4, and 5. The species of Polymorphina, as recorded in the literature
of this genus, are in a state of great confusion. From studies I have made of
tropical material and that from cooler regions it seems that careful discrimination
will result in definite distributions of a considerable number of species.

Polymorphina lanceolata Reuss.

Polymorphina lanceolato Reuss, Zeitschr. Deutsch, Geol. Gesell., vol. 3, 1851,
p. 83, pl. 6, f ig. 50.-H. B. Brady, Rep. Yoy. Chollenger, Zoology, vol. g,
1884, p. 492, pl. 61, f ig. 32.-Cushman, Rep. Canadian Arctic Fxped.,
vol .  9 ,  pt .  M,  1920,  p.  9m.

Forms referred to this species, as figured by Brady, are rare at station 5.
The surface is smooth and polished and the sutures hardly depressed.
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1 1

Polymorphina ovata d'Orbigny.

Polym.orphina oaata d'Orbigny, For. Foss. Vienne, 1846, p.233, pl ' 13, f igs. 1-3.
-H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 564, pl' 72,

f igs.  7,  8. -Cushman, Bul l .  71,  U.S.  Nat .  Mus. ,  p t '  3 ,  1913,  p.  87,  p l .  30,

f is.2.
Rare specimens which show an alternating of chambers somewhat similar

to those figured by Brady occur at station 5.

Polymorphina oblonga d'Orbigny.

Polymorphina oblonga d'Orbigny, For. Foss.Vienne, 1846, p' 232, pl. 12, f igs. 29-

31.-H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p' 569'
p l .  73,  f igs.  2-4. -Cushman, Bul l .  71,  U.S.  Nat .  Mus. ,  p t .  3 ,  1913,  p.  88 '
p l .  37,  f ig .  6.

Specimens very similar to the figures given by Brady occur at station 5.
The sutures are depressed and the chambers stand out from the general surface.

FAMILY ROTALIIDAE.

GBNus PerBrr,rxe WrrrrelrsoN, 185ti'

Patellina corrugata Williamson.

Patell ina, corrugata Will iamson, Rec. I.-oram. Great Britain, 1858, p.46, pI.3,

figs. 86-89.-H. B. Brady, Rep. Voy. Challenger, Zoology, vol' 9, 1884,

p.  634,  p l .  86,  f igs.  l -7 . -Cushman, Bul l .  71,  U.S.  Nat .  Mus. ,  1 i t .  5 ,  1915,

p .  9 ,  p l .  7 ,  f i g .  1 .
A single specimen of this interesting species was obtained in the materiat

from station 3. It is typical of the cold water form of this species. Records

of its distribution range as far north as 83o19'N., at a depth of 72 fathoms. It
ls also known from off Nova Zembla and the coasts of Europe. I have recorded

it on the Atlantic coast from the Woods Hole region. This is probably different
from the species so common in shallow water of the South Pacific which has

been assigned to this of Will iamson.

GpNus Dtsconers L,tlrencx, 1804.

Discordis wrighti i (H. B. Brady).

Discorb,ina parisiensis J. Wright (in part) (not d'Orbigny), Proc. Belfast Nat.

Field Club, 7876-1877 (1877), Appendix, p. 105' pl.4, f i 'gs.2 a-c.
Discorbina ttrighti i H. B. Brady, Denkschr. Akad. Wiss. Wien, vol. 43, pt. 2,

1881, p. 104. pl. 2, f igs. 6a, b.-Earland, Journ. Quekett Micr. Club, ser. 2,

vol. 9, 1905; p. 223.-Heron-Allen and Earland, Proc. Roy. Irish Acad.,

vol .  31,  pt .  64,  1913,  p.  131,  p l .  12,  f ig .4.
A small specim.en very similar to Brady's original figure with the beading

of the ventral side extending about half way from. the periphery to the umbilicus
occurred at station 3. From station 5 there is a better developed specim.en
which has becom.e somewhat flatter on the ventral side, and has the beading

143

C
on

tr
ib

. C
an

. B
io

l. 
Fi

sh
. D

ow
nl

oa
de

d 
fr

om
 w

w
w

.n
rc

re
se

ar
ch

pr
es

s.
co

m
 b

y 
U

N
IV

E
R

SI
T

Y
 O

F 
A

R
IZ

O
N

A
 L

IB
R

A
R

Y
 o

n 
12

/0
8/

12
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 



1 2

extending to the periphery. From station 1 is a specimen, or rather two speci-
m.ens in a plastogamic condition', which are evidently this sam.e species.

Brady's original specimens were from off NoVa Zem.bla and the species has
been recorded by Heron-Allen and Earland from. the coasts of the British Isles.

GBNUs TnuNcaruuNA D'ORBrcNy, 1826.

Truncatulina lobatula (Walker and Jacob).

Truncatulina lobatdla Cushm.an, Rep. Canadian Arctic Exped., vol. 9, pt. M,
1920,  p.  9m.

This species, which has already been recorded in the Canadian Arctic Ex-
pedition occur6 at station 3 in Hudson Bay. It is not as com.m.on, however, as
m.ight be expected.

GBNUs Purvrwurrxa Panr<Bn exo Joxns, 1862.

Pulvinulina frigida Cushman, new species.

Pul,v,i.nul' inakarsten,i H. B. Brady (not Reuss), Trans. Linn. Soc. London, vol.29,
1864,  p.  470.

Pulv.inulina repanda (Fichtel and Moll), var. harsteni Parker and Jones, Phil.
Trans., vol. 155, 1865, p. 396, pl. 14, f igs. 14, 15, 77.

Test sm.all, biconvex, rotaliform, com.posed of about two and. one-half coils;
cham.bers distinct, usually six in the last-form.ed coil; sutures distinct but not
depressed on the dorsal side, on the ventral side slightly depressed and filled
with an am.orphous m.aterial radiating out from the umbilical region; wall clear
and translucent on the dorsal side, usually showing all the cham.bers back to
the proloculum distinctly, on the ventral side less clear.

Diam.eter up to 0.4 mm.
This Arctic, or at least cold water species, was obtained at stations 2,3, and5.

It is not the same as P. karstenl Reuss, as a reference to the original figures will
show, especially the ventral side. The figures given by Parker and Jones of
Arctic specimens are very excellent for this species as it occurs in Hudson Bay.
There is little cir no trace of any carina on the ventral side except that the material
filling the sutural depressions som.etimes becomes confluent along the periphery.
The soecies was referred bv Bradv to P. karsteniin 7864, and he has been followed
since.^ Brady's notes in iSO+ url interesting in this connection.

'lThree or four small starved specim.ens of this species have been pqinted
out am.ongst my m.ountings by Mr. Parker. As I have never met

with mature specimens, I can only refer to Professor Reuss's memoir on
the Chalk.of Mecklenburg (Zeitsch. Deutsch. Geol. Gesellsch., vol. vi i.,
p.273, pl. 9, f ig. 6), aqd in this instance I have preferred copying his figures
of the shell to drawing direct from. im.m.ature specimens."

The following quotation is from Parker and Jones in 1865: '

" This is a neat, many-chambered, moderately conical variety of. P. repanda,
with some degree of limbation bordering the chambers, especiall.y beneath;
where a wheel-like system of exogenous shell-matter characterizes the
shel l . "
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They also note d,ifferences between the Arctic and North Atlantic specimens

referred to this species and also that Reuss's figure is not exactly like either'

P. Jrigid.a is evidently an Arctic species of definite distribution and definitely

characterized. \

FAMILY NUMMULITIDAE.

GBNus NowroNrNe n'OnnrcNv, 1826'

Nonionina orbicularis H' B. Brady.

Nonionina orb.icul,ar.is H. B. Brady, Denkschr. Akad. wiss. wien, vol', 43, 1881,

p.  105,  pI .2,  f igs '  5a,b;  Ann.  Mag'  Nat '  His t ' ,  ser '  5 ,  vo l '  8 ,  1881'  p '  415'

irf . 21, figs. 54, b; Rep. Yoy. Chal'lenger, Zoology, vol' 9, 1884, p' 727 ' pl' I09'

h*". 20,21.-Heron-Allen and Earland, Trans. Linn. Soc. London, Zoology,

se r .  2 ;  vo l .  11 ,  1916 ,  P .  280 .
. In the Hudson Bay collection this species is fairly com.mon' especially at

station 5, with fewer specimens at station 6. They are very similar in all respects 
'

to the specim.en figured by Brady from. off Nova Zembla. The species is evi-

dently an Arctic one of wide distribution in cold waters. The figur€s of speci-

. mens from warm waters referred to this species are evidently not identical with

it. In general form, and especially in the condition of the um.bil icus and sutures,

the specimens are exactly like the Nova Zem.bla specimens'

Nonionina stelligera d'OrbignY.

This spegies I have already recorded from the collection of the Canadian

Arctib Expedition. It is known from. many Arctic and Subarctic localities'

The only specimen from Hudson Bay was from. station 3' -

D'Oifig"y'. original specim.ens were from. shore sands from the Canaries

at Tenerjffe, and it would be interesting to obtain specimens of this from this'

locality to see if in reality it is the sam.e as this widely distributed Arctic species

Nonionina scapha (Fichtel and Moll)'

Nautilus scapha Fichtel and Moll, Test: Micr', 1803, p' 105, pl' 19, figs' d'-f '

Nonionina scapha Parker and Jones, A.nn. Mag. Nat. Hist., ser. 3, vol. 5, 1860,

,  p.  102,  No.  4.
Potyitomel,l,a crispa Linn6, var. (Nonionina) scapho Parker and Jones, Phil,

Trans., vol. 155, 1865, p. 404, pl. 74, f igs.37, 38; pl ' 17, f igs' 55, 56'

A'very few specimens were obtained from station 5. They are of the very

broad, triangular form, in apertural view similar to the Arctic and North Atlantic

specimens figured by Parker and Jones in the above reference. This form is

very striking and different frorn many of the figures assigned to this species from

other regions by many authors.

GBNUS PoLYSToMELLA Leuencr<, 1822'

Polystomella striato-punctata (Fichtel and Moll), var. incerta (Will iamlon)'

This variety I have already recorded from the collection of the Canadian

Arctic Expedition. It has occurred in the Hudson Bziy collection at all but one
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stat ion,  l ,  2 ,3,5,  and 6.  From the records i t  . " " - .
the Arctic and Subarctic regions.

to be widely distributed in

Polystomella arctica Parker and Jones.

This circumpolar species occurs in the collection from Hud.son Bay from
station 5. I have already recorded it from the Canadian Arctic Expedition.
There are numerous other specimens which have a form similar to this but
have a single row of openings, but with a broad band of exogenous shell material
above each suture

FAMILY  MIL IOL IDAE.

Gnruus ConxusprRA Scsulrze, I854.

Cornuspira foliacea (Phil ippi).

In the Report of the Canadian Arctic Expedition I have given notes on this
species. It has again been found in very similar form in these collections from
Hudson Bay, occurring at stations B and b.

Gnlus QurNquerocul rNA o 'OnnrcNv,  1826.

Quinqueloculina seminulum (Linn6) ?

This species was recorded from the collection of the Canadian Arctic Expedi-
tion' It is recorded. in most of the Arctic collections. our specimens, hor"err".,
are all of a stout, squarish shape, with a very highly polished, smooth surface.
They rvere f rom stat ionsl ,2,3,  and 5,  not  common atany of  the stat ions.

_ J1 shane these specimens are nearest to the figure given by Parker and Jones
(Phil' Trans., vol. 1s5, 186b, pl. 1b, fig. Ba) .as Milior'ino (quinqurtocit,i,na)
oblonga (Montagu) from the Arctic.

Quinqueloculina subrotunda (Montagu).

Most of the l ists from the Arctic include this species. It has occurred in the
Hudson Bay collection at stations 2, 3, and 5. It was previously found in the
collection of the.Canadian Arctic Expedition.

Quinqueloculina sp. ,.

There is a single specimen of an arenaceous Qainguelocul,ina from station 5.
It is dark red in colour and of different form from Q. agglutinaas d'orbigny.
Parker and Jones record this arenaceous reddish form from the Arctic.

Quinqueloculina pp.

From station 6 there is a single large specimen very similar to that frgured
by Parker and Jones (Phil. Trans., vol. lb5, 186b, pl. 15, figs. 86 a-c), and referred
by them to Quinqueloculina ferussacii d'orbigny. It is not the same as.
d'Orbignyls species and may possibly represent a distinct Arctic form.
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Gnxus TnrrocurrNe n'OnelcNv, 1826.

Triloculiria oblonga (Montagu). . ,

Vermiculum oblongum Montagu, Test. Brit., 1903, p. 522, pl. 14, fig.9.

Triloculina oblonga d'Orbigny, Ann. Sci. Nat;, vol. 7, 1826, p. 300, No. 16; '

Moddles,  No.95;  in  DelaSagra,  Hist .  F is .  Pol .  Nat .  Cuba,  1839,  "Fbram-
inifdres," p. 155, pl. 10, f igs. 3-5.-Cushman, Bull. 71, U.S' Nat' Mus',

pt .  6 ,  1917,  p.  69,  p l .  26,  f ig .3;  f igs.  35,  36 ( in  text ) .

Mi,tioti,na oblonga H. B. Brady, Rep. Voy. Chal'lenger, Zoology, vol. 9, 1884,

p.  160,  p l .5 ,  f igs.4a,  b.' 
There are numerous specimens from station 5 which may be referred to this

species. They are not as elongate as tropical specimens such as are usually

assigned to T. oblonga. The surface of the test is smooth and polished'
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