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Introduc 

this study identify species of 

foraminifera in the surficial sediments of the 

and to determine what parameters affect their of 

1 

tribu.tion. The samples were made available by the Atlan­

tic Geoscience Centre at Bedford Institute of Oceanography, 

Dartmouth, Scotia. 

Sample sites represent some of the intersections of 

an imaginery grid placed over the Minas Basin with approx­

imately twenty lines running north-south and an approxi­

mately equal number running east-west. This means that 

sites are less than one apart. 

Sample sites for this survey were chosen from the nearly 

three hundred available. chosen in • 1, most have 

been chosen from near-shore localities, with fewer towards 

the center of the Basin. because most of the sam­

ples from the latter area were unsuitable for foraminiferal 

study, being composed largely of pebbles and cobbles. 
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Purpose of this Study 

Previous study of the is 

limited to examinations of 5 vibrocores taken from C .s. 
"Dawson" during the cruise which collected some of the 

grab samples for this survey, (Amos et al., 1976). The 

results of these examinations show that those samples may 

include middle Holocene or older material (Amos et al., 

1976). 

3 

Samples from all stations included in Amos et al., 

(1976) were examined for sedimentological data and salinity. 

Tidal current readings were also takeno(Amos and Joice, 

1977). A detailed examination of the results of this 

study is in a following chapter. 

The importance of the present study becomes apparent 

when one considers this lack of previous material. 

of all, the Minas Basin is the only large body 

of salt water in the Atlantic Canada region which has not 

been examined for foraminifera, therefore a taxonomic in­

vestigation is in order. 

Secondly, this study will form a valuable reference 

for a record of what foraminifera were to be found in the 

Basin in 1976, so that if manmade alterations were 

to occur in this environment, (for as,the result 

of a tidal power dam being installed) a clear record of 



4 

changes the assemblage of the study area 

easily obtained. 

, the is a unique environment (see 

section on Basin, page 7 ) and a record of what 

species of foraminifera are found there could furnish more 

data on the ecology of some of these species. 



in the by c.s.s. 
" using a medium Van grab. ( et al. 1976). 

Those from shallower water were collected by the ''Oran 

and samples from intertidal areas and the Avon River were 

taken either on foot with a spade or from an inflatable 

boat with a small grab. 

(Unfortunately the samples were not stained at the 

time of collection with rose bengal nor were they preserved 

5 

formaldehyde at any time, so it could not be determined 

what tests represented living animals when they were ex­

amined. Of course this omission places restrictions on 

much speculation regarding the distributions of the species 

encountered. ) 

The samples were then washed through a 6J - micron 

sieve, and the coarse fraction was dried and weighed. 

This fraction was then concentrated for foraminiferal con-

tent the carbon tetrachloride method described by 

Bandy ( ) • re were exa-

' 
of 

was 

( } . 
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were each 

(see 

1 s 

to over 33,000 sample • 
the purposes of this study I have given new numbers 

to the samples used, as original numbers in the 

form of co-ordinates on a grid system was found be im-

tical. original station numbers for the survey 

are in II. 

photomicrographs of the foraminifera were obtained 

on scanning electron microscope Bedford titute 

Oceanography in of 1977, were 

ca. ted the machine, for reduced 

of the plates from the originals. 

of samples were to a 

dendrogram generated by the Jaccards coeifficients of asso­

ciation unweighted pair-group method run through the com-

puter at Bedford Oceanography. results 

this inconclusive, indicating a 

pattern 

not 

distribution for the species used, so 

this • 
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an 

t ' 
shore, 45 along the southeastern shore and 35 km along 

the western shore. between the land mass com-

prising the Isthmus of Chignecta on the north, and the 

peninsular part of Nova Scotia on the west and south. 

its eastern extremity, marked by Economy Point on the north 

shore, the Basin flows into the long, narrow body of 

known as Cobequid Bay, but the survey area ends at 

Economy Point. To the west the Bas connects to the 

larger of Fundy through a relatively narrow (5 km) 

channel called the Passage. entrance to this 

channel has the deepest water in the , measuring 112 m 

e t al. • 19 7 6 ) • one station ( 

Near Economy the water depth is approximately 

30 m (Amos et al., 1976) and the westward depth gradation 

to Minas Channel appears fairly steady. 

the southern tip of the Basin Avon River enters. 

By the outward appearance of this river one would suspect 

it to be well laden with suspended sediment the pat-

terns of sediment distribution throughout the bottom would 

to support this hypothesis. 

range is in the 

Basin, ranging from the silty muds found near the mouth of 



the the of the bottom in the 

• st area was to be composed 

of coarse sand, pebbles cobbles. et al (1975) 

report that in cases the jaws of the grab remained 

ajar during the raising process because of cobbles in them, 

thereby losing much the finer sediment. For a map 

showing distributions of sediment types in the study area, 

see fig. 3. of the sediment in the appears to 

be derived from rapid erosion of the high, steep cliffs 

found in places along the shores. ( and Joice, 

1977). A wide band of intertidal mud and sand flats, in 

8 

many places be more than 1.0 across, border the water's 

edge. very tidal range {up to 16.) m; Amos and 

Joice, 1977) accounts for such extensive exposures. 

much sediment is contributed each year to the 

Basin through erosion and river output, there is a 

net sediment loss due to tidal action (i.e. sediment is 

continually out into the of through the 

) . 
action is striking feature the 

--~-u' generating currents with speeds in excess of 1.0 

sec. along bottom. in 4, these currents 

flow east or west (depending on the tidal ) 
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in northern of the in, and north-

the 

quite s 

• Given currents are 

to move sediment particles up cobble 

size, and, as noted previously, the Passage, where 

tidal currents are strongest, has a floor of bare bedrock. 

Salinities in the Minas Basin vary from 2? - with 

the lower readings near the entrance to Cobequid Bay and 

the mouth of the Avon River, as would be expected. (Amos 

and Joice, 19?7). There little variation in salinity 

with depth at the stations tested, but the lowe readings 

for all the stations are at tide. 

Dr. Bernard the Atlantic Geoscience Centre 

in Bedford Institute of Oceanography, is, at the time of 

this writing, working on calcium carbonate concentrations 

in the sediments of the Minas Basin and has kindly provided 

this author with the information necessary to compile a 

map showing carbonate distribution (Fig. 5). shown, 

there are only five widely scattered locations where the 

carbonate makes more than 

the remainder of the area 

lower. 

of the sediment, and in 

concentrations are much 
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Ammonia becearil 

Astacolus hyalacrulus 

Bolivina pseudoplicata 

Bolivina pseudopunctata 

Bucella frigida 

Cibicides lobatulus 

Eggerella advena 

Elphidium clavatu:m "complex" 

Elphidium crispum 

frigidum 

Elphidium margaritaceum 

Elphidium subarcticum 

Eponides umbonatus 

Fissurine marginata 

Glabratella wrightii 

Islandiella islandica 

Islandiella teretis 

? Islandiella?sp. 

Lagena meridionalis 



Lagena 

Lagena semilineata 

Milliammina fusca 

Oolina costata 

Oolina lineata 

Oolina melo 

Oolina sp. 

Pseudopolymorphinl novangliae 

Pyrgo williamson! 

Quinqueloculina seminulum 

Rosalina columbiensis 

Saccammina atlantica 

Spiroplectammina biformis 

Trifarina angulosa 

T.rochammina inflata 

Trochammina lobata 

Trochammina macrescens 

Trochammina ochracea 

Globigerina pachyderma 

Hastigerina aecquilateralis 

58 



Subfamily Brady, 

Genus Carpenter, 1869 

(Cushman) 

~~~ difflugiformis Brady, 1884 (part), P• 289, pl. , 

tig. 5 (not figs. 1 - 4). 

Proteonina difflugiformis (in part) of authors, e.g. Hoglund, 

1947, P• 5), pl. 4, fig. 18. 

Proteonina atlantica Cushman, 1944, P• 5, pl. 1, fig. 4; 

- Parker, 1952 a, P• 393, pl. 1, fig. 2; - 1952 b, 

p. 454, pl. 1, figs. 1,2, - Cooper, 1964, p. 92, pl. 5, 

fig. 1. 

Saceammina atlantica ( ) Todd and 1957. 

p. 22, pl. 1, fig. 14; - Vilks, 1969, p. 43, pl. 1, 

fig. 13; - Gregory, 1970, pp. 162 - 163, pl. 1, fig. 4; 

- Hume, 72, p. 69, pl. 1, fig. 1; - Sen Gupta, 1971, 

P• 83, pl. 1, fig. 1. 

• Slide I 1 - 5 I, fig. 1. 

Test of medium size, consisting of a single 0val or 

nearly spherical chamber, no separate neck, but with a 

slight tapering toward the apertural end. Test composed 

of fairly coarse, tightly packed grains (largely quartz) 

and often with a very rough surface. 



Distribution 

, one near 

limited, found in three loca-

stern the Basin, 

other in the area to the southwest the of the 

River. three samples were taken shallow water. 

Family Cushman, 1933 

Genus Heron - and Ear land, 1930 

(Brady) 

Quingueloculina fusea Brady, 1870, P• 47, • 11, figs. 2,J. 

Miliammina fusca (Brady) Phleger and 

pl. 1, figs. 19a, b; - Gregory, 

ton, 1950, P• 280, 

fig. 8; .... et • , 1977, P• 

Ref. I # 6 - 10 

and 

I P• 172, • 2, 

, pl. 2, figs. 8,9 • 

I fig. 2. 

of small, 

sorted mineral , usually quartz. Chambers arranged 

in a Quingueloculina - pattern, 

and depressed. Aperture terminal, often 

Recorded from 

comprise 

Family 

stations from 

to nearly of 

( 

sutures distinct 

parts 

total 

a large tooth. 

the 

) 



var • 

' P• • 1.5, • • 

~;;;.;;;;;....;;;..,o;;...;;;;;..;...;;;....;..;... 
biformis ( ) 1878, P• J 

pl. , figs. 25-27; - Cushman, 1922 b, P• 4. 

Spiroplectammina biformis {Parker and Jones) , , 

• 

P• 23, pl. 5, fig. 1; - 1944, P• , pl. 2, figs. 4,.5; 

- 1948, p. 30, pl. J, figs. ?,8; - Hoglund, 1947, 

p. 163, pl. 12, fig. 1, text-figs. 140, 141; - Parker, 

1952 a, p. 402, pl. ), figs. 1,2.; - Loeb1ich and 

Tappan, 19.53, p. J4, pl. 4, figs. 1 - 6; - Cooper, 

1964, p. 92, pl. 5, fig. 4; - Leslie, 1965, P• 171, 

• 2, figs. 5 - 7; - Vilks, 1969, P• 45, • 1, 

figs. 20 a,b; - Gregory, ' P• ' pl. ' fig. 

6; - Gupta, 1971, P• 85, pl. 1, fig. l). 

36 - 40 I, fig. J • 

Test , agglutinated, using mostly very small 

grains of quartz. Planispiral, compressed, with early por-

tions coiled, later chambers somewhat flattened, 

periphery rounded. s slightly depressed, aperture 

terminal at the peripheral end of the chamber. 

common the study area, recorded in very 

numbers from eight stations on both sides of the 



Schwager, 1877 

Nautilus inflatus Montagu, 1808, P• 81, fig. J. 

Trechammina inflata (Montagu}. Parker and Jones, 1859, 

p. J47J - Brady, 1884, p. 338, pl. 41, figs. 4 a-c; 

- Cushman, 1920, p. 73; - Phleger and ' 1950, 

P• 280, pl. 2, figs. 1-3: - Parker, 1952 a, P• 407, 

pl. 4, figs. 6,10; - 1952 b, P• 459. pl. J, figs. 

2 a,b; - Todd and ' 1961, P• 15, pl. 1, figs, 22, 

23; - • 1965. P• 57, pl. 1, figs. 27-29; -
' P• 

et al. 1977, P• 1579. 

• ide I I • 5.6. 

Test large, free, trochospiral, low, with last whorl 

consisting 6 - 8 chambers. Arenaceous, but with very 

plentiful cement so wall appears to have a fairly 

smooth, shiny surface. Chambers inflated, sutures 

nearly right angles to periphery. 

a small slit at the base of the chamber. Specimens of 

!• inflata are often seen in a badly damaged condition 

Basin samples. 



common in area, 

over 

( ) ' one 

instance comprising more than of the faraminiferal 

assemblage. 

Cushman 

Trochammina lobata , 1944, P• 18, • 2, fig. 

, 1952 a, P• 408, • 4, figs. 7 a,b; - 1952 b, 

P• 459, • J, figs. 2 a,b; - Cooper, 1964, p. 94, 

pl. 5. fig. 10; - , P• 57, pl. 1, fig. • • 2, 

fig. 1; - Gregory, • 1 , • • 5,6. 

. ' ' p. ' • 4, • 1,2. 

Slide I, 26 - I, figs. 4,7. 

t a moderate size, quite smooth 

a brownish-yellow colour. 6 - 8 

chambers last chamber somewhat in-

flated. 

broadly 

a 

the wall 

t, depressed and curved. 

on the ventral side 

to cover the region. 

chamber 

often 

near center on dorsal side, 

the test is VU~b£~,~~st (as in specimen 

rather similar 

) . 

is some comprise a larger 

T. inflata. -

1• inflata 

a sample 



P• 

P• 

• 
• 4, 

) var. 

• 5 a-c; 

• 6, 7 • 

' 
et • 

Trochammina macrescens Brady and , 1950, 

p. 281, • 2, figs. 6,7, - Parker, 19.52 a, p. 408, 

• 4, figs. 8 a,b; - 1952 b, P• , pl. J, figs. 

J a,b; - , 1961, P• 16, pl. 1, fig. 

' • ' fig. 7 • 

Jadammina macrescens ( ) ' p. 41' • 13, 

• 

• 1 - .5· 

I, I, • 8, 9. 

I to re T. macreseens as a name for 

species over l• macrescens because 

far more .) 

as for l· inflata 

• 

an intertidal zone 

area, other an 

• 

all 

, one 

of 

zone near 

' 



) 

' P• • 4, • 

• 5. • • 

Trochammina ochracea ) ' 1920, P• ' ,.,._, . 

• 15, fig. J; - 1944, p. 19, • 2, figs. 12,1); 

' 1947, P• 211, • 16, • 2, text -

fig. ; - and , 19 61 ' p. 16' • 1' fig. 

; - Gregory, 1970, pp. ' • • 8,9; 

Scott et • , 1977, P• , pl. 4, figs. 5,8 • 

• I 31-35 I, figs. 

concave-convex, 

arenaceous material. 9 - chambers in 

, sutures distinct, ' 
straight on , • 

test a 

reddish-brown • 

atribution much like that of !• lobata though 

more s, as as 

a • 



( ) 

Cushman, 1922 a, P• - (not 

' pl. 13, fig. ' 1 ) . 
( ) ?, p. 51, • 5, 

• ; - • 2, • 6,7; -
p. ' • 3, fig. . - a, P• ' • 3, ' 

, 13; - 1952 b, p. • 2, fig. J; -
' ' P• )6, • 3, • 8 - ; -

• ' fig. 6; - 61, 

P• • 1, ' P• • 5, 

' P• • 1, • 4, 5; 

' P• • 1, , 

' P• ' • 2, 4 a,b; - ' 
' p. ' P• • 2, fig. J; 

et • ' • 2, fig. ? • 

' p. 193, • ' 4, 

- figs. 2 ' 2 • 

• I, ... 15 I, fig. 10. 

Loeb1ich ( ) 

is adequate for 

• 



area. 

Family 

Serpula seminulum 

- 1 ; -

• , fig. 2 • 

Quinguelocu1ina seminula ( 

more 

1 

' 1826 

(Linne) 

' P• ' 
1884, P• , pl. .5 t fig. 6. 

) t , p. 

) ' ' P• 
pl. 9, figs. 16-18; - 1944, p. 13, • 2, fig. 14; 

' p. ' • J, figs. 14, ; - • ' 
P• • J, figs. a,b, a,b, • 4, figs. 

1, 2; - , P• ' • 2, • 7 a, b. 

( 
' 

p. 27, J .... Todd , , p. 

• 1, fig. ; - , 1965, P• 55, 

• 5. J - ' 
, p. 56, • 1, fig. 7; 

, 



' ' P• 
• 2, 

' P• ; -

• J, • 2 a-c; -

• a, b; -

' p. 

fig. 1; - ' 1971, p. , pl. 1, figs. 

, figs. 5, 6. t 1973, P• 202, • 

• 

• I, - 50 ' 
• 1,2. 

Test large, free, poreellanous with thick walls. 

individuals tend to be rounded in outline, 

smaller ones being narrower more elongate. 

distinct. Aperture large, terminal with a tooth. 

~· seminulum is found in samples from parts of 

, but common near the northern shore. 

56, from the central part Basin, seminulum 

is foraminifer found, and 

one specimen. 

Genus 

--~~~~ ringens {~4n-~ 

( Miliolites 

• 6, figs. - 1 

......-......--..... elonga ta ( d • Orbigny) 

• 7, a. 

' 
(Silvestri) 

) 

represented by 

Williamson, 1858, 

' ) ' P• 

• 

' P• , pl. 4, 



) 

P• • • 6., • 1 - 4; - • 

' P• 264, • ?. • 5 - 6, • 8, • 

J - 5; - Gregory, 1971, pp. • ' pl. t fig. 

5; - Sen Gupta, 19 t P• 85, • 1, fig. 21; 

' 1973. p. 199, pl. ' fig. ). 

Ref. Slide I, 41 - 45 ). 

Test oval, inflated; chambers oval, the last over­

lapping the previous on all sides. Sutures distinct, de-

pressed. calcareous and porcellanous. Aperture ter-

minal with a large bifid tooth projecting from the lower 

margin. 

A wide species area, williamson! 

occurs in almost half samples, though in only one in­

more asaem-stance 

blage. seminulam, it seems more common on the northern 

shore of the Basin. 

Ehrenberg, 1838 

Ehrenberg, 1838 

Genus 

Loeblich and 

Astacolus hyalacrulus Loeblich and Tappan, 1953, p. 52, 

• 9, figs. 1 - 4; - Leslie, 1965, p. 156, • 5, 



• 1 a - b; ' 
' P• . ; -

• 1 

closely corresponds 

) juvenile 

specimen. 

is limited 

near the north shore the 

caudata (d'Orbigny) 

• 16, 7. 

gracilis 

fig. ( 

gracilis 

pl. 8, • 7. 

) ' 
) . 

, and 

one 

in. 

isner 

' 

• ; -
• P• ' 

' • 4,5 • 

ich 

•s (1973) 

at 

' 179~ 

' P• 

' P• • 58, 

Lagena gracilis var, meridionalis 

, P• , fig. • 

meridional is ' ' 
• ' • 1; - • 2' 

' ' P• ' -
P• 17, ' 6. 

• 2, 



s. 

to 

P• 

• ' 
• 

s 

are 

( 

, 
• 1 • 

a 

, as 

). 

' 
• 

) var. 

, 
; -

' P• ' 

one ' 
a 

s 

• 

' 

• 2, 

' P• 

• 

' 
• 

near 

• 

' 



• 

• 

• 5. 

J .... 

• 

• 8' 9. 

2, 

numerous 

' 

d' 

7. 

; - slie, 

' P• 6, 

• 

' 
• 

d' 

P• • • 

' . ' 
• 

. ;, 
• • 

' • p. . ;, 

• • 

• 
• 

8 

( ) 

) var. 

• 6 - 8. 



( 

' • J, 

• ' 
; .... • 16, • 1, 

26; t p. • 5. 

• 2, • 4; .... 
' 

P• ' • ' 
1; - ' ' p. 

• 2' • 1 .... ) • 

• • 

• 

• 

• 
1 

s ( en-

• 
s, one near 

• 

' 

' 

' P• a, • 1, • 



4; .... 

fig. 7. 

• 1,2; ... ' P• ' 

' p. • ' 

costata ) , , P• • 4, 

figs. ; - and , P• 68, 

• 13, • 4-6; - Gregory, , PP• 201-2a -

, 19?1, P• , • , fig. 3; - , 

P• • I ' • • 

• 2, • 

, near , 

, surface ornamentation occurring as careous, 

distinct ribs run 

a 

• 

in 

the 

one nearer 

area near 

is 

same 

to a similar one 

an 

one from near 

• 

) 

, P• 18, • 2, • 



• 

• 

' 
' 

) and ' 1953. 

• J - • 
, figs. 1 - 2 • 

' 
•s (1953) description quite 

forms encountered in survey. 

Q. lineata occurs in very in 

8, from an 

• 

melo d' 

hexagona 

• 

area near 

' • 5, fig. 9. 

var. scalariformis. 

' p. 64, • 7. fig. 6 • 

, Loeb1ich and t ' 
, • 8 -

t 

• I ' • 11, 

2, 36 

; -
, P• 

• 

; -

' 

• 2, 

, p. 

• 

• 

Ill 

58 



of encountered 

) t 

was not encountered in Basin. 

melo occurs in very small numbers in three samples, 

two from the northern shore of the , and one from the 

southeastern shore. 

• 2, ' • 

free, unilocular, ovate, tapering to an abrupt 

end containing the aperture. series 15 - well-

developed costae run length of the • These costae 

are quite 

towards 

) , 

• 

narrow near base, flattening out 

• 

in very small numbers one sample site 

t middle the Basin. 

' 
( ) 

' P• • 

) ' P• 

• • 1 - ? • 



( 

• 7 t 

Fi!§_urina ( 

P• ' • 

• a-b; -

4 - 5; - Iq ba1, 

• 2, 46 

) 

) 

• 6 - 9; - ' 
, 1971, P• • 

, P• 

' 
• 2, 

• 2, 

, P• 166, • V, figs, 4, 5· 

' • 

t ovate, slightly near apertural end; 

wall hyaline to translucente; aperture terminal with an 

entosolenian tube extending part down length of 

the test. The marginal keel described by some authors 

is absent or reduced specimens, per-

haps as a result of abrasion. 

• 

f• marginata appears in one sample near the northern 

shore of the , one River, 

and 

river. 

in the area 

Family 

p. ' pl. 3' 

• 5. fig. 

• 

southwest 

; .... 

, p. 

the of 

? 

and ' ' 
, P• 414, 

• 4, fig. 



' t p. ' • ' • 2, • 

• 8 t • ' 
• 7 - 9; - ' P• ' 

5· 

• 3. 1 .... 5 t 1. 

is charac 

and 

• as round 

much 

' some of 

• 

rare, a 

never • 

, 
' P• 2 ' • ' 

' text - • 2 
' 

2 ' 
2 ; - ' P• • 

• ' P• • X, 

' P• ' • 4. 

• 6 I • ' • 

• are 



as 

mere ' 
• 

sites in 

common one of these. 

• 

on 

7. 8 

-Loeblich 

P• 

' 1969, p. 

' 
; -

t 

one 

' 

• are 

eight samples from 

' 
and can only be considered 

• 

• • 1 • 

) 
' 

I 4J9t 1 - J; .. 

; - ' 19 ' . ), 
• ' • ' fig. 1; 

• 2, figs. 

• 

' . 
• 

a on 



II 

as an 

II 

( 

t 

' 

seen 

on 

69) 

described the I. is1andica as being trans-

lucent. Basin forms are quite ' 
as a result of frosting by abrasion. 

1• islandica in twelve samples survey 

from ities, never large 

Tappan) 

d'Orbigny, ( d' 

6)' P• 428, • ' • 1 - 3; - ' 8, 

P• 73, • 8, 8. 

norcrossi ' 
( 

) ' p. ' • • fig. 22. 

Cassidu1ina teretis ' • P• 7. • 1, • 3 

a ... c; - • • • 
• ' • 3 • 4. 

( ) . • • 3 • 5; 

I • 2, • ; - ' 
P• ' • ' • 

• ), 16 - ' • • 

• 

t 



) 

• 

distribu­

on from 

parts • 

? 

• Slide 3, # 

cover 

t are damaged 

• 

such 

precludes 

is 

are never 

more one or • 



Uvigerina ' p. 67, • s. • 

J - I pl. 1 figs. • 

~logerina ~~·~&~~&• 1944, P• JO, 

• 41 fig. 9; - 1948, p. 66, • 7. g. 8; -

• 

e 

1947, P• 2 • 

p. 

P• 6?, 

1953. p. 

' P• 

fig. 5; 

J, 

' 

• 7 t fig. 

a-c. 

• 

' 

, fig. 8, text - figs. 305 - 308; 

' • s. 18, ' 
; -

• 3; - ' P• • 8, 

' 
• 6, ?; - ' 

, figs. 10, • 

) and ' 
' • • ' 

' ' P• • 2, 

• 

' 

• 



curve 

of form 

lar 

more 

one 

• 

• 

cross sec 

• 

to 

(1953). 

species 

is 

over 

a-c; -
7 a,b, 8 a,b, 

• a,b, 

' 

described 

more rounded 

a 

a 

form decidedly 

( ) 

deal of 

an artifact 

areas 

• 
comprise more than 

8 

8 

) 

' p. ' • 

' ' p. • 6, 

9 a,b; - ' P• • 4, 

a,b, a,b, a, b • 

rec-

6, 

• 



• 

• 

on 

are 

it 

) ' p. ' • 8, 

• 1' 2. 

• • 6, 7 • 

) ' P• 

' 73, P• • 6, • 

' • 

gm~••• translucent, trochospiral, periphery 

never seen 

more 

• 6 - 8 chambers 

where 

each 

' 

{ 

is 

one or 

) . 

• 

• 

• 

Ventral sur­

a 

• 

one 



• 

can 

are 

4 a-c, 5, 6 a-c; -

• 

can 

' • 2, .3; :.. 

• 1 ... .3; -

; -

( 

common. 

• . ' 

s occurs 

common 

' 

I 

one 

' p. • 

' P• 

' 
P• 

' P• 

' P• 

one or 

• 

• 

' P• ' 
• 12, 

• 2, • 

• ' 2 • 

des-

s 

s.) 



• 

wrightii ( 

fig. 7; .. 

J, 

" on 

• 

) 

) 

• 

• 

' p. • 

• • 6 • 

• 
• • 

• J, 4. 

um-

8 



var. 6, P• ' 
• 1; - ' P• • • 3 a-c; - ' 

• ' • • 

( • 
• • .5 a,b, 7 a,b, 8 a, b • 

•• ,. .. ( 
' 

P• ' • 2. 

II B, C, ' 
et ' • ' • 

( ) 

( ) • ' P• ' • 2, 

• 

( 
' ' P• 

' • 6, 7; 

• • 4, • 1 a,b; 
' 

• P• ' • a,b; - ' ' 
• 7. • • 2 

• I, • 4, .5 6. 

• 3. • ,, 6. 

a 

i 

are 



same. ' t 

• • 

' • 
are often s a 

• ventral side is umbilicate 

as characteristic 

t a calcite 

a more 

t 

on the s some 

some 

a 

area was 

calcite j 

• 

a 

into 

specimens ex­

umbilicus. 

those of 

size 

ss 

degrees 

• 

reduced to near • 
, as 

• 
occurence over 

common 

' 

)? 

' p. • 



' 

' • ' 
• 6, • 

• 4, 1 ' • 

( adequate for this ir 

• 

fewer chambers in the 

ical • 

se four 

• 

( 

it 

and a much 

larger 

s. 

has 

ss pronounced 

more car-

are rather abraded. 

are from sites clustered near 

, the 

Gregory's ( 

as 

• 

' 



var. ' 
• 

' 1953. 

p. ' • 8 ... . - ' P• • ' 
• ' • 

• P• ' • 1, fig. 

4 - • 1 • 

( • 

' P• ' • 1, • 

1 .... 9. • 1 - • 

' P• ' • 2, 

• 

( ) var. 

, , P• • 

( ) 

' • ' • • 

( ) 

• 

) ( 

' ' P• - 2, 

• 4, • 1 - ?. • 5. • 1 ... ? • 



) 411 I 

• 1, 2. 

( 

) 
• I ' P• • ). 

• 

various forms 

reader is ' 
( ) ' 

) ( ) ; must 

• course, as 

seen, 

• 

' ' 
a 

' p. 5. • 1, 8; 

' p. t 8; - • • 6, 

• 9 - . -, • 

• 18, • 4 - 9; .... 
' • 8, 



• 3; -

a 

could possibly 

' a 

in the • 

odvena 

• 

( 

p. • 

• 

t p • 

from 

, ) except for 

0.3 mm 

occurred 

• 7, 

' 

(as does 

matter of 

were 

diameter. 

off 

when 

' ' 

• ( figured specimen, an 

handling.) 

is 

one numerous 

, ' P• • 9, • 

var. ~~ritaceum 

3; .... , p • • 3, 
' 



p. 

P• 

• 

a 

• 2, 

4. 

numerous 

area. 

• 
• 

) 

3; -

4. 

' 

Ill 

' 

' I P• 

) et 

' 

s description 

• 

one 

I P• 

' P• • 

• • 
8, • 

•• 

• 

' 

over mo 

area 

more common 

• 6, • 

• 



• 

' 
) 

' ' • 5, • a-c • 

( ) 

' P• • 9, • 9, 

• 26 • t • 

• 

t 

• on 



s • as on 

as on 

• 

1 

the 

zones, • 

7 

c ) 

8, P• • 

• • 

P• • 5, • ' 
P• 27, • 2, 20; - ' ' 
P• ; - ' ' 

.. 
' -

• 2, • - J6a -
' • , • 

4, • 8, • 

' 
some are 

t 



most of 

e 

s. 

even 

' common 

( ) 

3 • 

4, 36 

t 

• 

• 

d 

• 

7 

' p. 

) . 

• 

' 

most 

' • 3 

• 

s 

s 

' 

coarse, 

• 



6 

P• • 

) • 
• I 

• 

) 

4. 

• 

• 

• 

• 

are a 

) . 

• P• 

var. 

' P• 

, 

' p • 

• 8, 

' 

• 

• 1 

I 

• • 1, 

' • 4, 

• 

.. • 



st ' 4 

5 

smoo 

• 

' smistralis, 

near-

5 or 6 one or • 
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APPENDICES 

APPENDIX I 

Table showing original station numbers, the station numbers adapted for this 

study, weight of each sample in grams (Dry, 7 63 microns), total number of 

Foraminifera in each sample and Foraminif~ra/gm sediment (dry, 7 63 microns) 

Original Station Weight of Total Foraminifera 
Station Number for Sample (dry, Number per gram sediment 
Number This Study 763) in grams Foraminifera (Dry, > 63 microns) 

128-112 1 65.00 40 0.62 
128-114 2 31.54 2072 65.69 
128-116 3 95 . 00 61 0.64 
127-107 4 85 . 56 54 0 . 63 
127-109 5 57 . 72 1392 24 .12 
127-113 6 67 . 53 54 0.80 
127-115 7 75.87 83 1.09 
126-104 8 54 . 41 49 0.90 
126-106 9 53 . 22 60 1.13 
126-108 10 47 . 66 101 2.12 
126-112 11 59 . 01 35 0.59 
126-114 12 84 . 81 976 11.51 
126-116 13 49.82 61 1.22 
126-118 14 58 . 20 15 0 . 26 
126-122 15 75 . 90 171 2.25 
126-124 16 79.52 71 0 . 89 
126-126 17 70.00 3362 48.03 
125-099 18 72.53 195 2.69 
125-101 19 23 .15 356 15.38 
125-105 20 83 . 13 1824 21.94 
125-107 21 64 . 42 1960 30.42 
125-109 22 56 . 49 256 4.53 
125-115 23 52 . 80 1360 25.76 
125-117 24 74.70 50 0 . 66 
125-119 25 75.66 37 0 .49 
125-127 26 64.81 4096 63 .20 
124-106 27 58 . 06 127 2 .19 
124-108 28 31.66 125 3.95 
124-110 29 69 .48 261 3.76 
124-114 30 59 . 86 339 5 . 66 
124-116 31 25 .39 323 12.72 
124-120 32 68 .37 99 1.49 
124-122 33 66 . 52 98 1.47 

124-124 34 73.43 25 0 .34 



Original Station Weight of Total Foraminifera 
Station Number for Sample (dry, Number per gram sediment 
Number This Study 763) in grams Foraminifera (Dry, 63 microns) 

124-126 35 70.61 2424 34.89 
123-125 36 75.52 9 0.12 
123-127 37 30.80 52 1.69 
122-114 38 94.16 292 5.34 
122-116 39 50.27 180 3.58 
122-122 40 90.48 211 2.33 
122-126 41 80.00 6 0.08 
122-128 42 89.00 39 0.49 
122-130 43 100.00 7 0.07 
120-104 44 80.85 39 0.48 
120-112 45 53.06 2 0.04 
120-116 46 61.79 3 0.05 
120-118 47 37.21 161 4.33 
120-122 48 75.23 45 0.60 
118-106 49 29.61 17 0.57 
118-110 50 45.27 117 2.58 
118-118 51 38.49 3 0.07 
116-104 52 56.47 166 2.94 
116-106 53 78.80 330 4.19 
116-110 54 67.31 45 0.67 
116-118 55 49.80 4 0.08 
116-120 56 41.70 1 0.02 
115-125 57 4.28 10 2.37 
114-100 58 89.93 32 2.68 
114-106 59 70.99 140 1.97 
114-110 60 74.44 8 0.11 
114-120 61 45.56 35 0.77 
114-124 62 42.20 47 0.90 
114-126 63 43.95 70 1.59 
114-128 64 65.13 19 0.29 
113-121 65 64.35 12 0.18 
113-125 66 47.55 385 8.10 
112-094 67 61.56 21 2.93 
112-098 68 2.78 48 17.26 
112-100 69 57.17 89 1.56 
112-108 70 36.02 64 1.78 
112-114 71 55.78 452 8.10 
112-116 72 65.89 4704 71.39 
112-118 73 59.70 1952 32.69 
112-120 74 61.72 48 0.78 
112-122 75 28.42 98 3.49 
112-124 76 77.79 1840 23.65 
111-117 77 8.87 93 10.49 
110-104 78 43.66 59 1.35 
110-106 79 74.41 112 1.51 
110-116 80 50.37 1320 26.21 
110-120 81 78.21 133 1.70 
109-113 82 67.52 546 8.09 
108-098 83 58.53 232 3.96 
108-104 84 68.34 3 0.04 



Original Station Weight of Total Foraminife-Ba 
Station Number for Sample (dry, Number per gram sediment 
Number This Study :763) in grams Foraminifera (Dry, 63 microns) 

106-093 85 62.33 6 0.09 
106-094 86 21.08 37 1.75 

106-096 87 54.74 489 8.93 
106-100 88 55.53 746 13.44 
106-104 89 76.12 106 1.39 
105-105 90 55.90 55 0.98 
103-096 91 10.75 9088 845.39 
103-099 92 54.92 68 1.24 
102-094 93 65.11 54 0.83 
102-096 94 47.53 408 8.58 
102-098 95 50.82 412 8.11 
102-100 96 67.26 103 1.53 
102-102 97 64.79 299 4.61 
101-093 98 70.82 166 2.34 
100-095 99 60.03 65 1.08 
100-098 100 46.025 10,944 237.28 
100-100 101 31.284 105 3.36 
099-093 102 40.48 11,008 271.97 
099-094 103 42.15 382 9.06 
099-096 104 43.83 36 0.82 
099-097 105 49.98 269 6.14 
099-098 106 59.88 6 0.10 
097-101 107 78.01 1 0.01 
097-102 108 58.93 1480 25.11 
097-105 109 29.99 9024 300.86 
096-102 110 78.26 12 0.15 
096-104 111 51.88 277 5.39 
095-106 112 46.96 1119 23.81 
094-107 113 51.78 15682 302.88 
092-107 114 66.27 3425 51.69 
092-109 115 53.12 1054 19.84 
090-108 116 31.78 2752 86.58 
088-110 117 61.99 23 0.37 
087-110 118 40.55 33,600 828.50 
087-111 119 47.16 94 1.99 
085-110 120 56.34 656 11.64 
084-109 121 49.74 1 0.02 
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SAMPLE NO. 1 2 3 4 5 6 7 8 9 10 11 12 
(40) ( 49) (35) 

Ammonia beccarii 22.5 4.9 3.6 2.3 55.1 18.3 11.9 1.6 
Astaculus h~alacrulus 
Bolivina ~seudo~licata 0.7 1.2 
B. ~seudo~unctata 

Bucella frigida 5.4 2.0 
Cibicides lobatulus 0.8 9.9 12.6 22.2 8.4 16.7 12.9 22.8 8.2 
Eggerella advena 7.7 3.6 5.7 14.5 9.9 6.5 

El~hidium "com~lex" 22.5 4.7 18.0 55.5 13.8 27.8 6.0 20.4 24.7 22.9 

E. cris~um 2.8 

E. frigidum 76.8 16.4 1.8 17.2 7.2 20.0 26.7 11.4 22.9 

E. margaritaceum 1.8 11.5 12.0 5.7 1.6 

E. subarcticum 3.9 31.8 16.1 22.2 28.9 8.2 21.7 4.9 25.7 24.6 

E~onides umbonatus 
Fissurina marginata 
Glabratella wrightii 4.6 1.6 
Globigerina ~ch~derma 
H astigerina aecguilateralis 
Islandiella islandica 0.7 7.4 
Islandiella teretis 2.0 
?Islandiella? sp. 2.0 
Lagena meridionalis 1.2 1.7 
Lagena mollis 
LagBna semilineata 
Milliammina fusca 1.2 9.6 2.0 8.6 
Oolina cost at a 
Dolin a line at a 
Oolina melo 
Oolina s~. 
Pseudo ~ol~mor~hina novsngliae 
P~rgo williamsoni 7.4 2.0 2.8 1.6 
Quingueloculina seminulum 55.0 3.2 1.8 1.2 11.1 2.0 14.3 
Rosalina columbiensis 10.9 5.7 6.0 8.3 1.6 
Saccammina atlantica 
S~iro~lectammina biformis 1.8 
Trifarina angulosa 
Trochammina inflata 8.2 1.8 1.8 5.7 1.6 
Trochammina lob at a 1.5 6.5 1.2 3.7 8.2 3.0 1.6 
Trochammina macrescens 
Trochammina ochracea 1.5 9.8 3.6 4.6 3.7 2.0 13.3 3.3 



13 14 15 16 17 18 19 20 21 22 23 24 
(15) 

19.7 26.6 9.4 15.5 6.2 6.7 1.7 1.6 12.2 1.2 22.0 

13.3 0.9 5.7 
16.4 13.3 5.3 23.9 5.7 13.8 7.8 1.7 4.9 8.6 5.3 10.0 

7.6 10.5 8.7 5.6 1.7 5.3 19.2 
44.2 20.0 15.8 14.0 22.5 21.0 15.7 28.1 3.7 27.1 14.0 

1.0 
8.8 11.3 14.3 18.5 32.6 29.5 43.6 24.6 31.7 20.0 
9.9 2.9 16.8 3.4 1.7 2.4 1.2 4.0 

14.8 20.0 19.3 21.1 15.9 17.9 21.3 30. 7' 26.1 16.0 28.8 6.0 
1.9 

4.6 
1.9 1.1 

15.2 
1.2 

1.0 

2.9 4.0 

0.9 0.7 

6.6 0.7 1.0 1.2 0.9 0.7 4.3 2.3 4.0 
1.7 8.4 1.9 4.1 3.4 0.9 0.7 5.5 1.2 6.0 

2.4 1.2 
1.2 

1.0 
3.3 1.7 1.0 

4.1 0.9 0.7 1.9 
1.6 1.9 1.2 0.7 1.9 

1.0 
9.9 1.9 8.7 3.3 10.0 



25 26 27 28 29 30 31 32 33 34 35 36 
(37) (25) (9) 

8.1 78.2 2.4 25.3 16.5 11.4 8.0 7.1 44.0 22.2 
2.7 

0.8 1.2 
1.2 

0.8 4.0 3.0 
8.1 12.5 5.5 16.8 14.6 8.0 5.9 15.0 8.1 8.,0 

8.6 1.0 11.2 6.2 3.4 17.0 11.2 
32.4 11.7 4.7 9.6 7.7 12.0 16.3 20.0100.0 11.1 

1.2 
25.8 1.6 6.5 11.8 48.3 8.0 22.4 8.0 

8.1 3.9 1.5 
13.5 25.0 6.3 46.4 41.4 32.7 13.0 15.0 17.3 

8.8 
1.5 

1.6 

0.8 4.0 
2.0 1.2 

0.3 

0.8 

0.8 1.0 4.1 
0.3 

0.7 
16.2 0.8 1.6 4.2 3.8 2.5 3.0 5.1 
10.8 0.8 2.0 2.3 1.5 3.4 9 .. 0 9.2 16.0 55.5 

0.8 4.7 3.1 

0.8 0.9 
11.1 

1.5 0.3 
1.5 1.5 

0.8 2.0 6.4 7.0 



37 38 39 40 41 42 43 44 45 46 47 48 
( 6) (39) ( 7) ( 39) (32) ( 3) (45) 

7.7 2.5 7.8 6.2 16.6 33.3 5.6 13.3 

2.5 3.1 

9.7 7.2 8.5 :33.3 17.9 5.1 7.4 8.9 
4.7 10.0 7.1 7.7 3.1 6.2 2.7 

19.2 6.3 26.1 24.2 50.0 38.5 28.6 15.4 15.7 27.3 17.8 

15.4 34.1 10.0 20.4 28.6 46.4 46.9 23.0 22.2 
5.7 10.3 

15.4 29.7 28.3 16.6 28.6 26.1 17.8 
2.7 

2.7 

2.7 

2.7 

0.3 1.6 

0.6 .1. 8 2.4 12.8 3.1 
9.6 3.4 8.8 3.3 20.5 9.4 66.6 3.1 6.7 

2.8 

1.3 
14.3 

3.8 0.6 

5.3 4.0 20.4 18.7 



49 50 51 52 53 54 55 56 57 58 59 60 
(17) ( 3) (45) ( 4) ( 1) (10) (32) ( 8) 

11.7 15.4 33.3 6.0 2.7 20.0 25.0 32.2 8.6 

0.6 3.5 
0.6 

47.1 20.5 22.3 13.3 25.0 48.4 
4.4 3.6 6.4 50.0 7.9 

14.5 14.5 22.1 17.8 30.0 9.6 7.1 62.5 

66.6 25.4 2.3 25.0 20.7 
20.0 

29.4 23.9 35.1 27.9 33.3 6.6 29.3 

0.6 2.1 

1.5 
2.3 

9.4 

0.6 

3.3 
11.8 10.8 2.1 2.3 25.0100.0 3.0 

4.1 3.9 3.2 11.4 25.0 

0.7 1.4 

0.8 2.2 

6.8 3.6 3.9 6.7 5.0 12.5 



61 62 63 64 65 66 67 68 69 70 71 
(35) (47) (19) (12) (21) (48) 

14.3 10.6 7.1 15.9 8.3 4.9 1.9 28.1 10.9 

4.1 

1.2 3.1 
17.1 19.1 10.0 21.0 33.3 5.2 16.7 19.1 15.6 17.7 

8.6 5.2 12.5 2.2 
22.9 27.6 21.4 42.1 16.6 21.3 4.7 41.7 58.4 9.4 69.0 

14.3 21.2 18.6 35.3 95.3 1.6 
4.7 2.1 11.4 5.3 

11.4 12.0 15.7 10.5 16.6 16.6 31.2 

8.3 1.1 

2.1 
2.8 

8.3 1.6 

8.6 4.1 

2.8 3.5 
5.7 10.5 8.3 4.2 1.1 7.8 1.8 

1.2 

1.6 3.1 4.2 1.2 
4.1 

1.1 1.8 

4.1 20.8 5.6 

72 

6.6 

0.2 
0.2 
0.2 
0.7 

42.0 
42.8 

4.7 

0.2 
0.2 

0.3 
0.7 

0.2 



73 74 75 76 77 78 79 80 81 82 83 84 
(48) ( 3) 

3.3 16.7 10.2 1.7 21.5 59.3 57.1 1.2 39.8 3.3 22.5 

2.0 
4.1 1.6 

9.8 18.8 12.2 2.6 16.1 13.5 7.1 43.6 29.3 25.8 28.5 33.3 
3.3 1.7 4.8 8.6 

19.7 45.8 31.6 30.4 16.1 15.2 14.3 50.3 15.0 53.4 33.7 33.3 

26.2 21.4 27.8 32.2 1.5 
1.6 

29.5 15.3 29.6 5.4 8.4 3.6 7.5 4.7 33.3 
0.9 

1.6 
0.9 

0.5 
4.2 

1.1 0.5 

0.4 

0.2 

7.1 0.2 0.8 
1.6 1.0 0.9 2.2 7.1 0.6 1.5 1.5 0.4 

14.6 0.9 3.6 7.1 4.5 1.1 0.8 
1.1 

1.6 0.9 2.2 0.6 0.9 4.8 
1.0 0.9 2.2 1.5 

1.6 1.0 0.4 

0.9 



85 86 87 88 89 90 91 92 93 94 95 96 
( 6) (37) 

2.7 21.3 15.0 4.7 16.3 5.8 8.8 2.7 7.8 

1.0 

1.5 0.8 1.9 
14.5 23.6 9.4 9.1 19.1 1.9 16.7 16.7 9.7 

10.8 9.0 2.7 4.7 10.3 3.4 7.8 
43.2 20.0 40.5 20.7 56.4 3.5 41.2 57.4 29.4 34.2 76.7 

10.8 7.6 2.7 17.0 71.1 7.4 19.6 
53.7 4.9 0.5 1.9 4.4 

16.2 10.6 22.6 9.1 17.2 14.8 17.8 23.1 

1.6 1.0 
1.2 

2.7 0.4 0.5 

2.9 
2.7 1.0 1.9 1.9 

2.5 

0.4 0.5 0.3 
0.6 1.5 1.2 

2.7 4.4 5.7 7.2 4.4 24.1 1.0 1.2 
4.7 2.2 

1.9 1.0 
0.6 1.0 
2.5 4.0 2.4 2.9 

8.1 2.0 2.0 1.9 2.9 1.0 4.6 
16.6 5.4 2.0 1.1 

5.7 7.4 



97 98 99 100 101 102 103 104 105 106 107 108 
(36) ( 6) ( 1) 

6.7 16.9 

0.3 
11.9 

1.3 
33.4 9.0 20.0 15.2 0.6 13.1 8.3 17.3 
0.4 12a3 1.5 3.8 4.7 4.2 22.2 11.5 13.0 

44.8 4.8 26.2 30.4 56.0 1.2 44.0 11.1 8.9 15.1 
0.3 

31.0 36.6 27.8 55.8 100.0 34.6 
56.6 1.0 0.6 13.9 

1.7 13.3 9.2 29.2 11.4 37.2 34.5 16.7 100.0 17.3 

0.3 

0.7 1.8 0.5 

0.3 0.3 1.9 
0.7 

0.6 

0.3 3.6 

1.3 0.6 
1.0 7.7 0.6 

1.9 

0.3 
4.0 4.6 0.3 1.9 4.2 
2.7 6.0 7.1 1.2 2.9 
0.4 4.8 1.5 

1.9 
1.5 3.8 18.6 11.9 0.6 



109 110 111 112 113 114 115 116 117 118 119 120 121 
(12) (23) ( 1) 

16.7 2.9 0.4 1.0 1.9 3.0 

0.7 0.3 

1.4 1.8 2.8 0.4 
14.2 11.6 24.5 20.8 8.4 10.7 2.4 21.7 5.7 13.8 

2.8 22.0 0.9 28.0 6.3 5.8 9.5 11.7 36.6 
51.1 41.7 29.2 64.2 31.4 27.1 33.4 25.7 28.5 57.4 14.6100.0 

22.7 41.7 8.3 5.2 12.2 15.2 11.6 18.8 12.3 
3.1 65.2 0.7 5.3 

5.7 19.5 30.7 10.3 14.7 39.5 4.4 19.2 21.9 

1.1 

0.3 
1.9 0.2 3.4 

0.4 

0.2 0.2 0.2 
0.2 

0.2 
0.2 0.2 

1.4 0.4 1.1 0.2 
0.7 0.2 0.2 

1.5 
2.1 2.1 2.3 3.2 5.7 4.2 
2.5 1.8 1.0 1.9 3.1 5.8 0.4 

1.6 9.3 0.4 4.2 

0.3 7.5 6.2 8.7 9.5 14.6 
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Plate V 

Fig. 

1 Elphidium frigidum (xl95) 

2 Elphidium margaritaceum (xll2) 

3 Elphidium margaritaceum (xll2) 

4 Elphidium margaritaceum (xl67) 

5 Elphidium ~barcticum (x89) 

6 Eponides umbonatus - ventral view (xl46) 

7 Eponides umbonatus - dorsal view (xl46) 

8 Cibicides lobatulus - ventral view (xl40) 

9 Cibicides lobatulus - dorsal view {xl40) 

10 Hastigerina aeceuilateralis (x245) 

11 Hastigerina aecguilateralis {x245) 

12 Qlobigerina pgchyderma - ventral view (x215) 
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