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ABSTRACT 

There are three distinctive foraminiferal faunas in an east­

west cross-section of Hudson Bay. They are: {l) a near shore 

fauna, {2) a central basin fauna, and (J) a central high fauna. 

F.ggerella ~ is the dominant species at the shallow stations, 

and Textularia torquata is the important species in the basins. The 

central high has a distinctive fauna, including high percentages of 

Cassidulina norcrossi, Bulimina ~. and Astrononion gallowayi.. 

Planktonic foraminifera are represented by Globigerina 

pachydenna, which is present at only three stations and in numbers 

less than l per cent. The concentration of planktonics in bottom 

sediments of Hudson Bay probably increases toward the entrance of 

Hudson Strait where more typical marine conditions exist. 

Ice ra~ing has had little effect upon foraminiferal distri­

bution. Evidence from sediment studies indicates that only the two 

stations farthest west have been influenced. Sediment size is 

closely related to bottom topography and current direction in the 

bay. Since the grain size and bottom topography are related, the 

foraminiferal population varies with each. 

Ostracodes occur only at the western end of the section. 

Diatoms are present in all the samples, but are most abundant on the 

western side of the bay. Radiolarians were not found in any of the 

samples, and if they are living in Hudson Bay, it is near the 

entrance to Hudson Strait. 





INTRODUCTION 

General 

This paper comprises a study of the distribution of foramin­

ifera in an east-west cross-section of Hudson Bay, with emphasis on 

the environmental factors that affect their distribution. It 

represents the initial work on seventy sediment samples taken 

throughout the bay during August and September, 1961. The sampling 

program was part of a study of physical oceanography and marine 

geology sponsored by the Marine Sciences Branch and the Geological 

Survey ot Canada. 

Hudson Bay is in north central Canada and is connected to 

the Atlantic Ocean by Hudson Strait (see figure 1). The bay is 900 

miles long, 450 miles wide, and is the ninth largest sea in the 

world with a total area of 472,000 square miles. It has an average 

depth of 140 meters and a maximum depth of 250 meters. 

Previous Work 

Cushman described the foraminifera of three samples from 

Hudson Bay and three from James Bay in 1921. The Hudson Bay 

samples were from the southeast coast, and were recovered from less 

than 20 meters of water. He described more than thirty species from 

these samples, and compared the fauna to collections made by Brady 

(1881) from off Novaya Zemlya and by Parker and Jones (1865) from 

Baffin Bay and Davis Strait. He concluded from the comparisons 

that the foraminif era of Hudson Bay are more closely allied to 
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regions to the east than to regions to the vest. In 1948 Cushman 

published a paper on Arctic ForSJl.inifera in which he figured many of 

the species found in Hudson Bay. 

Forwninifera from four stations in Hudson Strait were identi-

fied by Dr. F.J.E. Wagner of the Geological Survey and listed in the 

data record of a tidal and oceanographic survey of the strait made by 

Farquharson and Sauer (1959). The similarity of the faunal assembl-

age from Hudson Strait and from Hudson Bay is striking. 

Other important work on Arctic foraminifera has been carried 

out by Green (1960) on the central Arctic Basin, Anderson, 1961, 

1963) on foraminifera of the Arctic and Bering Seas, and lhleger on 

foraainifera from the Canadian and Greenland Arctic (1952). l.oeblich 

(1953) and Tappan (1953) piblished a taxonomic study of Arctic 
/ 

foraminifera, and in 1960 Be discussed Arctic planktonic foraminifera. 
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Method of Study 

Samples were obtained with a Dietz-Lafond bottom snapper. 

The portion of sediment used in foraminiferal analysis vas cut with 

a knife from the upper 2 Clll of the sediment and placed in a container 

with rose bengal organic dye and alcohol. 

Processing of the sediments was conducted in the Micro­

paleontology Laboratory of the Allan Hancock Foundation at the 

University of Southern California. The samples were dried and 

weighed. washed through a 250 mesh (0.061 111J11) screen. dried. and 

concentrated using perchlorethylene as a floating medi1111. The 

organic material and tests that floated were then collected in glass 

vials. A microsplitter was used to split the concentrate since it 

provided a fast and accurate method of obtaining a convenient 

representative fraction of the foraminifera. 

After making the faunal counts. the percentage per species 

per station was tabulated, as well as the percentage of arenaceous, 

hyaline, and porcelaneous tests. In this work hyaline refers to the 

calcareous perforate benthic species. Percentage of planktonic 

species and living species per station was calculated, and the 

foraminiferal number (number of foraminifera per gram. of sediment) 

was determined. 



.fHYSICAL SETTING 

Bathymetry 

Depths of the bay range for the greater part between 100 and 

200 meters. Off the western shore the 100 meter depth is reached 

at a distance of 20 to 50 miles from the coast. Off the eastern 

shore depths increase rapidly to values in excess of 100 meters, 

but the bottom is irregular and from 50 to 100 miles offshore 

numerous islands are present (see figure 2). In the central and 

northern portion of the bay there is an irregular}3-shaped basin 

with depths that exceed 200 meters, and from this basin a narrow 

trough of similar depth extends into the western entrance of Hudson 

Strait. Figure 3 shows the location of the section with reference 

to bathymetry. Two prominent topographic features cut by the cross­

section are a central high of less than 50 meters below sea level 

flanked to the east by a basin greater than 200 meters deep. 

Oceanography 

Water circulation in Hudson Bay is in a counter-clockwise 

direction; that is, the flow on the west side is to the south and 

5 

on the east side to the north (Hachey, 1935). There is inflow of 

water from Foxe Channel and Roes Welcome Sound, and outflow from the 

bay into Hudson Strait. Tidal currents are strong between the is­

lands at the western entrance to the strait, as well as in the 

estuaries on tha west side of the bay where the tide rises from 11 

to 18 feet (Manning, 1951). At Cape Henrietta Marie to the south the 
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tidal range is about 6 feet. whereas on the east side the range is 

from 2 to 3 feet. 

During the sUJlllller the surface water of Hudson Bay is af­

fected by fresh water entering from rivers and streams. In August 

the temperature and salinity of surface water grade from 9°c and 

23°/oo at the mouth of James Bay to 4°c and 32°/oo at the western 

entrance to Hudson Strait (Hachey, 1931). Water below a depth of 

about 25 meters is not influenced by the runoff, so this deep water 

is fairly uniform throughout the bay with temperatures from -1°c to 

-2°c and a salinity of about 32° / oo. In the fall, run-off from the 

land diminishes, and cooling of the surface water results in mixing 

with the deeper water so that by the time ice forms on the surface 

the underlying water is fairly unifo:m from top to bottom. 

Ice usually begins to form along the shores of Hudson Bay in 

October or early November, and it is not uncommon to observe ice 3 

feet thick in Churchill Harbor in December (Keith, 1959). It was 

previously thought that the central portion of the bay remained ice­

free during the winter, but aircraft patrols since 1949 have revealed 

that the entire bay freezes over (Lamont, 1949). In late March or 

early April the rivers of the southern bay region begin to open, 

and by July most of the bay is usually ice-free. However, after a 

severe winter, ice may persist in some parts of the bay well into 

August. 



FORAMINIFERA 

General 

A total of sixty-two species were identified from the eight 

stations in the cross-section {see table 1). The foraminifera per 

gram ranged from 316 at station 66 in 65 meters of water to 12 at 

station 130 in 208 meters of water, the deepest station in the 

section. 

Due to insufficient dye rather than lack of any living fonns, 

none of the foraminifera from station 66 was stained. At station 

69 the highest total of 32 per cent of the fauna was found to be 

living at the time of sampling. Arenaceous and hyaline tests made 

up the bulk of all the foraminifera, while porcelaneous tests were 

present at only four stations in minor quantities. 

At station 55, located on the west slope of the central 

shoal, the fauna was quite different from that at the other mid-bay 

stations. Also, thirty-seven species were identified from the 

station sample, which was the greatest of any station in the 

section. 

Planktonic Foraminif era 

Planktonic foraminifera were found at only three stations, 

and in numbers less than l per cent of the total fauna (see figure 

4). Globigerina pachydenna was the single species identified. It 

was present in various growth stages and was thin-shelled. This 

9 
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agrees with Be (1960) who has stated that, in g,. pachyd.erma, 

features such as a crystalline thickening of the test and the ad­

dition of a final reduced chamber are attained in mature stages 

which live below 200 meters in depth. 

The concentration of planktonics in bottom sediments of 

Hudson Bay probably increases toward the entrance of Hudson Strait 

where more typical marine conditions exist. 

Foraminiferal Distribution 

Near-Shore 

Station 69 on the west side of the bay and station 90 on the 

east side are the shoreward stations in the cross-section. Eggerella 

~ represents approrilllately 50 per cent of the foraminifera at 

these stations, and is relatively unimportant elsewhere in the 

section (see figure 5). The depth range of important occurrences of 

£;. ~ in Hudson Bay, from this study, is 33 to 52 meters. This 

agrees well with investigations by Phleger (1952) in the Arctic 

Islands, who reported this species from eleven stations, ten of 

which were from less than 50 meters of water. Anderson (1961), in 

the western Arctic, reported ~· advena in all stations from deltaic 

to upper bathyal, but found the greatest occurrence on the inner 

shelf at depths from 22 to 48 meters. 

Textularia torquata is the dominant species in the deep water 



stations of the section, as shown in figure 5. It is of minor 

importance in faunas from depths less than 100 meters. Fhleger 

(1952) reported a similar depth relationship for this species. 

Other foraminifera found in important numbers only in the deep water 

stations are Adercotryma glomerata, Reophax ~. and ~ 

zaandamae. 

Central Shoal 

The foraminiferal fauna of the central shoal diff 6rs greatly 

from those of the adjacent area&. Hyaline tests make up 88 per cent 

of the population, contrasted to 27 per cent at station 56 to the 

west, and 1.3 per cent at station 1.30 to the east. Station 57, 

farther to the west, is only 15 meters deeper but has a completely 

different fauna. Since only 6 per cent of the foraminifera at 

station 55 were living, it is possible that shallow water species 

have been transported down-slope from higher on the shoal. 

1.3 

Cassidulina norcrossi is an abundant species from station 55, 

as is Bulimina ~ and Astrononion gallowayi. The only occurrence 

of Dentalina ~ was also at this station, and the large specimens 

of this species (some longer than 2 mm) were quite distinctive. This 

was also the site of the only important occurrence of Nonionella 

labradorica, and the environmental conditions must be favorable to 

its growth as many of the specimens were living and of robust size. 

Ice Rafting 

Many authors have reported on sediment transportation by drift. 
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ice as an important factor that influences the character of bottom 

deposits in polar regions. Inasmuch as foraminifera are part of the 

bottom sediment. ice transport will have a great effect on their 

distribution. Phleger (19.52) described mixing of faunas due to ice 

rafting around the Arctic Islands which resulted in masking the true 

depth zonation of the foraminifera involved. 

1.5 

In the section across Hudson Bay ice rafting appears to be of 

minor importance. The current pattern in the bay is such that only 

the southwestern regions are strongly affected. In this area the 

currents trend offshore and large tides grind the ice into the 

bottom. An analysis of the sediment from each station was made and 

the effect of ice rafting was considered. The per cent of material 

in the sample greater than 2 111111 in diameter is believed to be a good 

indication of rafting importance since it is probable that such 

material occurring far from shore was deposited in this way. At 

station 69. 33 per cent of the sediment was larger than 2 mm.; at 

station 66 • sediment coarser than 2 '!1111 composed 14 per cent of the 

sample. and samples from all the other stations contained either a 

small fraction of a per cent or no material of this size. Concentra­

tion of ice-rafted material mainly on the west side of the bay was 

confirmed by investigation of 90 other samples throughout the bay. 

Foraminiferal evidence agrees with these data as far as can 

be interpreted from this study. The shallow and deep water poµxla­

tions are distinctive and show little evidence of masking. However. 

an investigation of the foraminiferal poµxlations in depths shallow 

enough to be disturbed by the ice is necessary to determine the 
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distribution of species from these shallow depths throughout the 

remainder of the bay. Also, samples of sediment from drift ice 

should be examined to determine the foraminifera they contain. 

Relationship of Foraminifera to Bottom Sediments 

As shown in figure 4, the median diameter of tne bottom 

sediments decreases progressively from station 69 on the west side 

of Hudson Bay to station 56 in the west central portion of the bay. 

There is a slight increase in sediment size at station 55 on the 

western slope of the central shoal, then a decrease to station 84 

which is 100 miles from the eastern shore of the bay. This sediment 

pattern agrees with the current circulation in the bay, which 

trends offshore on the west and along shore on the east. It is 

evident that circulation within the bay. rather than adjacent land 

topography, is the controlling factor in sedimentation, since the 

eastern coast is much more rugged than the lowland area on the west. 

In general, it appears that sediment type is not a major 

factor influencing foraniiniferal distribution in the bay. Eggerella 

~ is found at both shallow ends of the section where there is 

an abundance of sand. However, it has been reported from similar 

depths in many regions of the Arctic, some of which in all 

probability have different sediment types. 

Reophax ~ is an arenaceous species that makes its test 

from large sand grains, yet it is found in abundance only at 

station 56 where the sediment contains less than 5 per cent sand. 

It is evident that this animal could find material for its test much 



more easily in a sand environment, but prefers its present location 

for other reasons. 

OSTRACODS, DIATCMS, AND RADIOLARIANS 

Ostracods are present in samples from only the two western 

stations of the section. Both ornamented and sooth-shelled 

species were observed. Most of the specimens were living and all 

are about the same size. The ostracod n1.llllber in the two samples is 

much lower than the foraminiferal number. Several large rivers 

empty into the west side of Hudson Bay, and they may have an in­

fluence on the ostracod popilation. 

Diatoms are present at all the stations, but are most 

abundant at stations 66 near the west coast. Large runoff from ad­

jacent land areas and current concentration within the bay may 

provide more nutrients in this area. 

17 

None of the samples contained radiolarians. This is not 

surprising since even at depth the highest salinity is only ']2°/QQ, 

and at the surface in the summer it ranges from 27°/oo at the eastern 

end of the section to ')0°/oo at the western end. If any radio­

larians are present in the bay they would be nearer the entrance to 

Hudson Strait where water conditions more nearly approach normal 

marine. 



18 

CONCLUSIONS 

1. There are three distinctive foraminifera faunas in an 

east-west cross-section of Hudson Bay: (a) near shore; (b) central 

basins, and (c) central shoal. 

2. Eggerella ~ is dominant at stations on either end of 

the section, in depths from 33 to 52 meters. Abundance of ~· ~ 

at this depth range is typical throughout the Arctic, and it is an 

important member of Anderson 1 s ( 1961) Inner Shelf Fauna. 

3. Planktonic Foraminif'era are represented by the lone 

species Globigerina pachyderma, which is present at only three 

stations an1 in numbers less than 1 per cent. The tests represent 
/ 

all stages of growth and are thin-shelled, which agrees with Be' s 

(1960) report that thick, crystalline tests in Q.. pachyderma indicate 

a living depth greater than 200 meters. 

4. The fauna from the deep stations in the section are 

characterized by high percentages of Textularia torquata. The find­

ings in Hudson Bay agree with the work of Phleger (1952) who reported 

only one occurrence of this species at depths less than 100 meters 

around the Arctic Islands. 

5. The central shoal in Hudson Bay has a distinctive fauna 

including high percentages of Cassidulina norcrossi, Bulimina ~. 

and Astrononion gallowayi. The fauna is composed of 88 per cent 

hyaline tests as compared to 27 per cent an1 13 per cent at adjacent 

stations to the east and west. 

6. Ice rafting has had little effect upon foraminiferal 



distribution. Evidence from &edilllent studies indicates that only 

the two stations farthest west have been influenced. The current 

pattern and large size of the bay tend to reduce faunal masking by 

ice rafting. 

7. Sediment size is closely related to bottom topography ana 

current direction in the bay. Since the grain size and bottom 

topography are related, the roraminiferal population varies with 

both. 

B. Ostracods occur at station 69 and 66 at the western end 

of the section. Influx of food from the western rivers 11ay affect 

their distribution. 
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9. Centric and pennate diatoms are present in all the saaples, 

but are abundant only at station 69 on the western side of Hudson 

Bay. Heavy runoff and current concentration probably increase 

nutrient content in the water bf this region, which enables the sup.. 

port of a large diatom population. 

10. Radiolarians were not found in any of the samples, and 

if they are living in Hudson Bay it is probably near the entrance to 

Hudson Strait where more no:na.al marine conditions exist. 
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APPENDIX 

FAUNAL REFERENCE LIST 

Planktonic Species 

Globigerina pachyd.enna (Ehrenberg) - Aristerospira pachydenna 

Ehrenberg, 1861, K. Alcad. Wiss. Berlin, Monatsber., 276 pp. 

Benthonic Species 

Adercotryma glomerata (Brady) - Lituola glomerata Brady, 1878, 

Ann. Mag. Nat. Hist., ser. 5, v. 1, p. 433, pl. 20, fig. la-c. 

Alveolophragmium crassimargo (Norman) - Haplophragmium crassillargo 

Nonu.an, 1892, Museum Normanianum, pt. 7-8, p. 17, pl. 35, 

fig. 4. 

Angulogerina angulosa (Williamson) - Uvigerina angulosa Williamson, 

1858, Roy. Soc., p. 67, pl. 5, fig. 140. 

Astrononion gallowayi Loeblich and Tappan, 1953, Smithsonian Misc. 

Coll., v. 121, p. 90, pl. 17, figs. 4-7. 

Bolivina pacifica Cushman and Mccullock - Bolivina acerosa Cushman 

subsp. pacifica Cushman and Mccullock, 1942, Allan Hancock 

Pacific Expeditions, v. 6, n. 4, p. 185, pl. 21, figs. 2-3. 

Buccella t enerrima (Bandy) - Rotalia tenerrima Bandy, 1950, Jour. 

Pal., v. 24, n. 3, p. 278, pl. 42, fig. 3. 

Bulimina ~Brady - Bulimina elegans d 10rbigny subsp. ~ 

Brady, 1884, Rep. Voy. Challenger, v. 9 (Zoology), p. 399, pl. 

50, figs. 5-6. 



Cassidulina islandica Norvang, 1945, The Zoology of Iceland. v. 2. 

pt. 2, p. 41, figs. 7-8. 
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Cassidulina laticamerata Voloshinova. 1939. In Fursenko. A.V. (ed.), 

Neftinayi geologorazvedocbnyi Institut. Trudy (Transactions of 

the Oil Geological Institute). ser. A, fasc. 116, p. 84 (Russian), 

88 (English). 

Cassidulina norcrossi Cushman. 1933. Smithsonian Misc. Coll., v. 89, 

n. 9, p. 7. pl. 2, fig. 7. 

Cibicides lobatulus (Walker and Jacob) - Nautilus lobatulus Walker 

and Jacob, 1798, in Kanmacher, F •• Adam's Essays on the micro­

scope, ed. 2, p. 642. 

Dentalina ~Galloway and Wissler, 1927, Jour. Pal., v. 1, p. 49, 

pl. 8, figs. 14-15. 

Dentalina frobisherensis Loeblich and Tappan. 1953. Smithsonian 

Inst. Misc. Coll., v. 121. n. 7. p. 55, pl. 10, figs. 1-9. 

Dentalina ill& Loeblich and Tappan, 1953. Smithsonian Inst. Misc. 

Coll., v. 121. n. 7, p. 56, pl. 10. figs. 10-12. 

Dentalina pauperata d 10rbigny, 1846 • Foraminiferes fossils du bassin 

tertiare ••• Vienne ••• , p. 46. pl. 1. figs. 57-58. 

Eggerella ~(Cushman) - Verneuilina ~Cushman. 1922, 

Canada Biol. Jbard, Contr. Canadian Biol., n. 9, p. 9. 

Elphidiella ~ (Parker and Jones) - R>lystomella arctica Parker 

and Jones, 1864, in Brady, H. B., Linn. Soc. London, Trans., v. 

24, pt. 3, p. 471, pl. 48, fig. 18. 

Elphidium bartletti Cushman, 1933, Smithsonian Misc. Coll •• v. 89, 

n. 9, p. 4, pl. 1, fig. 9. 
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ElphidiUJn incertum (Williamson) - FOlystomella umbilicatula (Walker) 

subsp. incerta Williamson, 1858, Roy. Soc., !Dndon, p. 44. 

ElphidiUm orbiculare (Brady) - Nonionina orbicUlaris Brady, 1881, 

Uber einige arktische Tiefsee-Foraminiferem gesemmelt wahrend 

der asterreichischungarischen Nordpol-Expedition in den Jahren 

1872-1874, B:i. 43, Abth, 2, P• 105, pl. 2, fig. 5. 

FissUrina marginata (Montagu) - Vermiculum marginatum Montagu, 

1803, Testacea Britannica, p. 524. 

FissUrina serrata (SchlUmberger) -~ serrata SchlUmberger, 

1894, Mem. Soc. Zool. France, v. 7, p. 258, pl. 3, fig. 7. 

GlandUlina laevigata d'Orbigny - Nodosaria (GlandUlina) laevigata 

d 10rbigny, 1826, Ann. Sci. Nat,, v. 7, p, 252, pl. 10, figs. 1-3· 

GUttUlina glacialis (Cushman and Ozawa) - GlobUlina glacialis 

Cushman and Ozawa, 1930, Proc. u,s. Nat. ~s., v, 77, Art. 6, 

p. 71, pl. 15, figs. 6-7· 

Haplophragmoides major Cushman, 1920, BUll. 104, u.s. Nat. ~s., pt. 

2, P• 39, pl. 8, fig. 6. 

Hippocrepina indivisa Parker, 1870, in Dawson, G. M., Canadian Nat. 

v. 5, P• 177, tf. 2, 

ijyperammina elongata Brady, 1878, Ann. Mag. Nat. Hist. , ser. 5, v. 

I, p. 433, pl. 20, figs. 2a-b. 

~ apiopleura I..oeblich and Tappan, 1953, Smithsonian Inst. Misc. 

Coll., v. 121, n. 7, p. 59, pl. 10, figs. 14-15. 

Lagena gracillima (Seguenza) - Amphorina gracillima Seguenza, 1862, 

Dei terreni Terziarii del distretto di Messina; Part III -

Descrizions dei foraminif eri monotalamici della marne mioceniche 



del distrettodi Messina. Messina, Italia, T. Capra, p. 51, pl. 

1, fig. 37. 

~ ~ (Montagu) - Vermiculum ~ Montagu, 1803, Testacea 

Britannica, p. 524. 

~ meridionalis Wiesner -~ gracilis Williamson subsp. 

meridionalis Wiesner, 1931, Deutsche Sudpolar-Exped. 1901-1903, 

v. 20 (Zoology, v. 12), p. 117, pl. 18, fig. 211. 

Lagena moilis Cushman -~ gracilllma subsp. ~ Cushman 

1944, Cushman Lab. Foram. Res. Spee. Publ. 12, p. 21, pl. 3, 

fig. 3. 

~ parri I.oeblich and Tappan, 1953, Smithsonian Inst. Misc. 

Coll., v. 121, p. 64, pl. 11, figs. 11-13. 

~ stmlilineata Wright, 1886, Proc. Belfast Nat. Field Club. 

n.s., v. I, app. 9, p. 320, pl. 26, fig. 7. 
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~ striatopunctata Parker and Jones -~ sulcata (Walker and 

Jacob) subsp. striatopunctata Parker and Jones, 1865, Hlilos. 

Trans. Roy. Soc. London, v. 155, p. 350, pl. 13, figs. 25-27. 

~ zaandamae (van Voorthuysen) - Anomalinoides barleeanum 

(Williamson) subsp. zaandamae van Voorthuysen, 1953, in 

Thal.man, H. E., Jour. Pal., v. 26, no. 2, p. 265. 

Nonionella atlantica Cushman, 1947, Cushman Lab. Foram. Res., Contr., 

v. 23, P• 90. 

Nonionella labradorica (Dawson) - Nonionina labradorica Dawson, 1860, 

Canadian Nat. Geol., v. 5, p. 191, tf. 4. 

~ costata (Williamson) - Entoselenia costata Williamson, 1884, 

Roy. Soc. London, p. 9, pl. l, fig. 18. 
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22.ll!!! lineata (Williamson) - Entoselenia lineata Williamson, 1848, 

Ann. Mag. Nat. Hist., ser. 2, v. 1, p. 18, pl. 2, fig. 18. 

~ lineatopunctata (Heron-Allen and Earland) -~ globosa 

(Montagu) subsp. llneatoi::unctata Heron-Allen and Earland, 1922, 

Nat. Hist. Rep., Zool., v. 6, n. 2, p. 142, pl. 5, figs. 12-14. 

~ ~ d 10rbigny, 1859, Voyage dans 1 1Amerique Keridionale; 

Foraminiferes, tome 5, pt. 5, p. 20, pl. 5, fig. 9. 

Patelllna corrugata Williamson, 1858, Roy. Soc., I.ondon, p. 46, pl. 

3, figs. 86-89. 

~ williamsoni (Silvestri) - Biloculina willlamsoni Silvestri, 

1923, Atti Accad. Pont. Romana Nuovi Lincei, v. 76 (1922-23), 

p. 73. 

Quinqueloculina agglutinata Cushman, 1917, U. S. Nat. Mus. a>.11. 

71, pt. 6, p. 43, pl. 9. fig. 2. 

Quingueloculina arctica Cushman, 1933, Smithsonian Inst. Misc. Coll., 

v. 89, n. 9, p. 2, pl. 1, fig. 3. 

Qiingueloculina stalkeri I.oeblich and Tappan, 1953, Smithsonian 

Inst. Misc. Coll., v. 121, n. 7, p. 40, pl. 5, figs. 5-9. 

Quingueloculina subrotunda (Montagu) - Vermiculum subrotundum 

Montagu, 1803, Testacea Britannica, p. 521. 

Reophax arctica d10rbigny, 1846, Foraminiferes fossiles du bassin 

tertiare ••• Vienna ••• , p. 202, pl. 21, figs. 37-38. 

Reophax ~ Cushman, 1920, U. S. Nat. Mus. a>.11. 104, pt. 2, P• 

8, pl. 2, figs. 2-3· 

Saccammina difflugiformis (Brady) - Reophax difflugiformis Brady, 

1879, Quart. Jour. Mier. Sci., I.ondon, v. 19, p. 51, pl. 4, 



fig. 3a-b. 

Spi.rillina vivipara Ehrenberg, 1843, Abh. Alcad. Wiss. Berlin 

(Jahrg. 1841), pt. I, p. 323, 422, pl. 3, VII, fig. 41. 

Spiroplectammina biformis (Parker and Jones) - Textularia 

agglutinans d 10rbigny subsp. bifonnis Parker and Jones, 1865, 

Roy. Soc . !J>ndon, fllilos. Trans., v. 155, p. 170, pl. 15, figs. 

23a-b. 

Textularia torguata Parker, 1952, Harvard Coll., Mus. Comp. Zool., 

Bull., v. 106, no. 9, p. 403, pl. 3, figs. 9-11. 

Triloculina trigonula (Lamark) - Miliolites trigonula Lamark, 1804, 

Paris Mus. National Hist. Nat., Ann., (An XIII), tome 5, (pl. 

17, tome 9, 1807), p. 351. 

Trochammina quadriloba Hoglund, 1948, Cushman Lab. Foram. Res., 

Contr., v. 24, p. 46. 

Trochammina rotaliformis Wright, 1911, in Heron-Allen and Earland, 

Journ. Roy. Mier. Soc., p. 309. 

Trochammina sguamata Jones and Parker, 1860, Geol. Soc. !J>ndon, 

Quart. Jour., v. 16, p. 304. 

Trochamminella atlantica Parker, 1952, Bull. Mus. Comp. Zool., v. 

106, n. 9, p. 409, pl. 4, figs. 17-19. 
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STATION LOCATIONS 

Station (n) (w) 
NU111ber Latitude lo!!B;itude 

55 58° 51 1 85° 50 1 

56 59° 01 1 87° 49 1 

57 59° 19 1 91° 10 1 

66 59° 21 1 93° 00 1 

69 59° 20' 94° )4 1 

84 58° 35 1 81° 14 1 

90 58° 25 1 78° 17 1 

lJO 58° 41.5 1 83° 25 1 
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