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The phylum Protozoa includes the order Foraminifera which 

single celled marine organisms generally of microscopic 

less than lmm in diameter). The test can be 

shell or may be agglutinated, 1.e. made of 

sand or shell fragments, cemented rn.:3.tr i ;<. It 

consist of a single o~··· .::;..djoining 

chambers. Foraminifera in this study are benthonic but there are a 

number of planktonic species as well. 

The study of foraminifera provides an accurate determination o+ 

paleoenvironments because of their to environmental 

conditions. Most benthonic species are restricted to a narrow 

of temperatures and salinities (8oltovoskoy and Wright, 1976). This, 

and the f.=:tct the,t benthonic foraminiferal te~.ts 

in ·:situ, ma.ke them •:;dDOd paleoenvironmental 

indicatcirs. 

Planktonic foraminifera are nDt as important as indicators of 

bottom water physical conditions because l i \/E the ~'-J.:s. t e1~ 

column, they can be transported out of their natural habitat 

being deposited and their environmental range is mare restricted. 

This group of microfossils (benthonic fot-amini fera) is e:=<tremel·1,. 

abundant in marine environments ., ' • ...J ltJOrluWlue, occurring at .::\ll depths, 

from near shore to abyssal plain. The fact that shore .::;(t-eas 

reflect the subtler changes in climatic conditions in comparison to 

deep sea areas which collect sediment at a slower 

omitting small scale events) makes foraminifera a valuable 

correlate both large and small scale oceanographic e\/ents thi'""OI_tgh 

page2 



geolc!!;~ic time. 

This particular Shelf .;3 

micropaleontological record within an intra-shelf basin. These areas 

are of particular interest because erosion is less likely to occur 

here and sedimentation rate is higher than other areas 1 

m/1000 yrs) adjacent to or on the continental 

al.~1984). To study the direct impact of the last 

Wisconsinan glaciation) to interglacial per1od in the ccntinental 

shelf environment this is the most ideal location for study to 

provide the most complete Pleistocene-Holocene record 

Much work has been carried out on the 

foraminiferal assemblages to bottom water characteristics within the 

Eastern Canadian continental shelf. Particular work by Williamson 

(1982~ 1983) and Williamson et al. (1'7'84) on the Scotia.n Shelf has 

provided results of modern assemblages and their associated bottom 

water masses within this area. This work on present day assemblages 

is the basis for interpretation of paleoceanographic changes. 

The objective of this study of benthonic foraminifera within St. 

Anne~s Basin is to provide a complete preglacial-Holocene record in 

an area directly affected by the last glaciation, 15000 ·yr·:; b. p. 

This~ in conjunction with a concurrent study by 0 J...'. Souchen, ~<Ji 11 

provide a history of paleocurrent trends on the Northern Scotian 

Shelf and establish whether or not there is a link between Gulf of 

St. Lawrence and Scotian Shelf paleocurrent trends. 

page3 
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The Scotian Shelf between ~ne Laurentian Channel .and 

longitude is topographically very compLex in compar-1 :.on tc. the 

western area of the sne!~ which is characterized by broad basins and 

The H.E. the :.hel f i =· 
morphologically, by an inner shelf borde~ing Nova Scotia~ 

shelf area of basins and banks, and outer shelf broad banks (MacLean 

and King, 1971, see Fig. 1 ). The central shelf basins have an origin 

attributed to glacial erosion or old Tertiary drainage patterns 

(King and Fader~ 1985) and range in depth from 200-400m 

al.~ 1984). In general, they are regarded as sites of deposition but 

subsequent research with seismic data and surficial 

data indicates erosion does occur within basin~. 

fot-ami ni fer.al 

Much research has been carried out on sediments covering the 

Scotian Shelf. The consensus is that the unconsolidated mater1al 

covering the basement rock is glacially derived <Cok~ i<ing, 

1970; MacLean et al.~ 1977) • i~l.::;.ci al till features have been 

identified and mapped as end moraines possible limits to the 

Wisconsinan glaciation (King, 1969, 1970) ~ -::tnd lateral 

(Josenhans 1983 ). 

King (1967, 1970) identified five sedimentary units overlying 

Tertiary basement rock of the shelf. This succession comprises 

Scotian Shelf Drift, Emerald Silt~ Sambro ~and~ Lahav·e Clay, and 

Sable Island Sand and Gravel~ some of which are contemporaneous. The 

Scotian Shelf Drift includes glacial till and within the study area, 

the Scatarie end moraine. Emerald Silt and Sambro Sand represent 

preglacial deposits which interfinger, in areas~ with glacial debris 

p.::tge5 



indicating that they a~e, Con temp Or an eou.·::;." La.H.:t.-.../e Clay 

overlies Scotian ,-.. , r 
·=·r:e.1.1· Drift .:;..nd Emerald Silt and is chronologically 

equivalent to Sable Island Sand and Gravel. LaHave Clay has an 

origin attributed t8, in general~ winnowing of silt and clay from 

glacial debris on the banks during the Holocene transgression and 

deposited in topographic depressions. Deposition of 

probably continued until the present through winnowing 

waves and bottom currents on the banks. The Sable 

Gravel is a lateral equivalent to the LaHave Clay and occurs on 

banks and the inner shelf. This unit is a result of r- et..o..Jcr k i n g •::tf 

glacial drift on the banks, removing the silt and clay fractions to 

be deoosited in lower lying areas. 

St. Anne~s Basin is a relatively small ba:.i n north of the 

Misaine Bank~ S.E. of St. Anne~s Bank and approximately 40km south 

of C.ape Breton Island (Fi •;:). 1) .. TJ.. • 
.J. ,_ 1 s 6.7km by 

2.9km wide and lies generally parallel shelf. 

84-011-12 was taken in 270m water depth, close to the center of the 

basin. Approximatly 7.7km to the north of the core site an outcroo 

of Scatarie end moraine occurs. Seismic data of the core site reveal 

penetration solely into LaHave Clay w1~n1n a sedimentologically 

disturbed area. (see fig.2). King (1970) describes LaHave Clay as a 

dark grey clayey silt grading 1 oc.:::\1 1 '"/ to sandy silt and 

occassionally to silty clay. 

A concurrent study on core 84-011-11~ approximately 0.6 km south 

of the area under study~ and closer to the basin slope, shows a very 

thin Holocene LaHave Clay unit •:)Ver l y·i n1;~ 
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The core under study was taken where a Huntec seismic section 

' ' ' e::-~ -r:. erJ c1 eo Holocene 

sediments <LaHave Clay). Bottom water now withi~ St.Anne~s Basin 

dominated by Inner Labrador Current water with temperatures ranging 

from 0-3 C ano salinity within the relatively fresh '"'""".: _.........,.. ,, .. 
.. )1- . .:;, . .:;. ,.. 

(Williamson, 1983). 

Seismic Stratigraphy 

Fiqure 2 is a Huntec seismic profile taken NW-SE across the 

deepest part of St.Anne~s Basin and includes the core sites of 

84-011-11~12~13 <see Fig.l). The profile shows Scotian Drift 

(gla.cial till) as a uniform dense grey pattern of 

reflectors overlying the bedrock as a continuous sheet of ';Jround 

moraine. The Scatarie end moraine of Scot i .::tn Shelf 

topographic high to the north of 84-011-13. 

D1rectly beneath core 84-011-11 there appears to be a liftoff 

moraine. This appears on the seismic profile as an area of 

dense grey pattern of incoherent reflections. Liftoff 

linear features~ generally steep sided~ and are generally recognized 

by an abrupt termination of the Emerald Silt reflectors. King and 

Fader ( 1985) evidence that these feat ,_,r •:?s are 

contemporaneous with glaciomarine Emerald Silt. 

Emerald Silt forms a wedge from the end moraine at B to near the 

basin flank at A. Most of this unit which overlies Scotian Shelf 

Drift~ is what King and Fader (1985) describe as high amplitude, 

continuous, coherent reflectors. These appear on the profile as 

page14 



smooth, closely spaced parallel reflections which vary in i nt en·:=.i t y 

vertically. Most of this facies conforms with the morphology of the 

underlying glacial till. CJT core 84-011-11 penetrates 

into this. unit. 

The LaHave L!ay overlies Emerald Silt and can be defined 

·f a.c i es o·f 1 cn~J .:u11pl i tude~ coni:.inuDus ' ' con •:?J·- en 1:. ~-ef l ect i Oi":S 

reflections. CDre 84-011-12 and the upper half (J·f 

into t ;~ ~ c 
-.I 4 J.. -· unit:~ .::..nd 

84-011-11. 

Core 84-011-12 is lDcated on the flank of .;;. ::.ei smi c2<.ll y 

disturbed area. It appears as a slight topographic high in 

Emerald Silt reflectors are very disturbed but are still basi c.::..ll·'!-' 

parallel and capped with a layer of LaHave Clay. 
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analysis was preformed by P.J. 

communication) on five strategically located samples within the 

piston core and the surface of the gravity core. 

The surface sample of the gravity core contains weed pollen (ie. 

l§~, etc.) indicating that this sample is representative of modE·rn 

-;=lor-2 .• It a.l·so ccJnt.:?\in·=:. other pollen genera prevalent 

c on d i t i on s , i .:2 • F' i n u. ·=· , A b i e s , Pi c e a , etc • b Lt t 1 i t t 1 e Dr no e.:;.. r 1 i e r 

material is present as in the foraminiferal results. The top of the 

piston core reveals the same results but with more slightly abnormal 

palynomorphs Cie. Miocene acritarchs). The sample taken -~.t 20-:22cm 

reveals the same results as the surface sample in that '1-
1 "' 

F i nJts, B_b i e'::., Pi cea, etc. bLtt no ~"'--arm w.: .. ter or modern ~-'Jeed 

•::JCCUrS. 

cDnt.:\i n·::; 

pollen 

Analysis of sample 600-602cm, which is within the bottom water 

re~./ea.l·s tha.t this is well below the terrestrial 

by approximately 1000 'yTS. This sample can be 

correlated with the base of zone Cl or the top of Z•::Jne 8 in the 

pollen stratigraphy of Scott et .::.:1. ( 1 '7'84) !I approximately 6000 

';lrs. b. p. It contain:. shrub poll en and no TsL~ (a warm climate 

indicator). Sample 640-642cm. is also within the bottom water 

hypsithermal and using pollen analysis can be correlated with the 

zone B of the Canso Basin core (Scott et a 1 • , 1984) • This ~t-Jell 

below the terrestrial warming period- approximately 7000 yrs.b.p: 

A brief analysis of sample 780-782cm, at the base of the piston 

core reveals the presence of palynomorphs related to conditions 

present after 8000 yrs.~ which places a maximum time limit to the 
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D I :=:r~us:; I DN 

The basal 40cm of core 84-011-12 aredominated by an 

.:::tnd 

previously suggested to be a 

represents conditions close to ~ glacial mar-gin 

glacial margin conditions now occurrinq 1n 

<Scott and Medioli, 10P·I' 
.• .._f ..t. } • The distinct presence of 

i nter\/21 however suggests the influence of 

somewhat colder temperature than that present during the immediate 

end of the glaci.:::tl cycle. This would represent a time after 

deglaciation when the Outer Labrador Current was introduced. 

in conjunction with the fact that planktonics are absent, indicating 

relatively freshwater conditions, that this 

represents conditions after preglacial. Pollen analysis carried out 

on sediments at this level within the core was only specific enough 

to determine that its age is younger than 8000 yrs.b.p. 

Benthonic foraminifera deposited after i nd i c,::..te 

the distinct presence of Outer Labr- .::;.dot- ,_;:.,·fter 

deglaciation. This faunal assemblage of Noninnellina 1abradorica, l 

ter~tis and Glcbobulimina aurirulata also represents the present day 

Outer Labrador Current flowing over the outer parts of the Labrador 

Shelf (\/ilks et al., 1984). Thi ·::; ~'-lc..ter me,·:ss is rel ati ·v·el y cool, but 

warmar than that currently on the inner Scotian Shelf. Scott et al. 

(1984) studied a core fran Canso Basin which lS very s1m1lar, in 

terms of sediment and faunal type, to core 84-011-12. 
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b. p. (mid-Holocene hypsithermal)~ L.:;...i:Jr -:::tdCJr 

Current ~rom 5000-2500yrs. b.p., and Inner Labrador Current from 

2500yrs. b.p. to the present. 
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This study 1s not taxanomic in nature therefore only an 

abbreviated taxonomy has oeen included, without descript1ons. The 

primary references used for i 11 c l Ltd e -::. 

Williamson (1983) and Cole <1981). The original citations, tne most 

important synonyms, and the most recent citations have been listed 

in -:?,l ph.::;..bet i cal order fen- .:::t.ll t:.h l =· :::.t t . ..:.dy. 

Illustrations of representative specimens of 20 of the 

important species have been presented in Plate 1. This iconography 

does not illustrate the variability within taxon morphology. All 

genera are in accordance with Loeblich and Tappan (1964). 

A~tron·-~n ion naJ.l C)!,'-J2\/i LoPo' 1 1. L·-·h· =.r·,,j 
~------- ..... """" .. ; .... : 

""i :-:!::"'-:,. 
1. 7 .._J._:t 1:1 

LOEBLICH AND TAPPAN, 1 '7'53, 

·fig. 4·-7. \.-LH LL I Ai"1SON ~ 1 '7'84, p. 227" p 1 ,. 4, f i q. 12 .. 

Li tuo@ gJ omerat.::;.. BFAD\' ~ 1878 ~ p.. 433 ~ p l . '"";={"·; 
..t- ·-· ' 

figs. la-c: . 

8&?rcotryma ol omer--.;:..ta <Bra.dv·). LOEBLICH and TAPPAN, 1952~ P· 141 ~ 

fir;~·sa 1-4; \liLi<S~ 1969, p. 44, pl. 1, fig. 15; GF:EGOF\/, p. 

173, pl. 11, fi r;~s. 9-11; COLE, p .. pl. figs. 

WILLIAMSON, 1984, pa208, pl.l, fig.16. 

Bt-i:::a.l ina. ps.eudopun~t2.t_€<:_ <Hoeglund, 1947) 



1 '7'22 ~ pl. .· ~ 

, ...,. 
j:~ l n ·~~ , fiq. 11. 

.f r•. l- •. 
\ LU·:S,tffi2.n} 1931~ p. 45. 

188~· ~ 

406~ pl. 51, figs. 7-9. WILLIAMSON~ 1984, p.220, pl.3, fig.12. 

Bulimina elonqata d~Orbigny var. subulata CUSHMAN and PARKER, 1937~ 

p. 51~ pl. 7, figs. 6,7. 

1969~ p. 534~ 

fig. 6, no. 2. HA\ .. NES, 1973~ p. 119, pl. 10, fig" 6; 24~ 

no. 9. 

Bulimina qibba FOPNASINI!I 1902, p" 378, pl. 10, figs. 32,34. 

p. 

117, pl. 48~ fi,;JS. 1-8. 
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179E:, p. h42, 

·f i q . 1 () ~· 1 1 • 

T~-u._n-:-;_· __ 1_-_ ,_,11 n._.=. o~._-_._ ..... _·-'-=':.....o',_-,_,_,_-,a .•-=-__ ~.-1· --""·:-.n•._· .. ,..._--. L,..,_l_l.'_::: __ -~L..,·.'t,·1,·H,·,r,.J_. .; c:; •. -,.-, - ,-,--:' -, .-.. -., ... · ,--. 
.. - _, ~- - --. , "'l 2.. ~ ... ~.::.:.. ;t J. .. ! :1 7 / =' i-: l • ~I._. ~ i' 1 g Cl 7" :z 

P 1 • 9 •. fig. 7. l.AJI Ll 1.,. A!y'l!=:"L;h.J .• _ 1·' c:•c4 n ,..,.-, L o l 4· t- · 1-' 1 .-·. - I, i'-' ., 1-u..::...::.•-•, r •., 1g. / ~ (."j. 

Genus DPntalina Risso, 1826. 

- number of species, nat differentiated. 

a.dven.::<. ------ (Cushrnan, 1922) 

1937~ 51 !I pl. figs. 

12-15. WILLIAMSON, 1984, p.214, pl.2, fig.3. 

Elohidium ~artl~tti CUSHMAN~ 1933. 

WILL I Af•1SDN ~ 

:L -:?134 ~ p. 224, p l • 5 ~ f i •:;:). 10. 
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·t c~-:: 1 
..i. .... _:....;., :1 p • 

,..,... . 
\. !E·r--qu.em_.r 

:-- ... ~.I -. ~- :-

t:.:.. f-'r ;-~~.: L i~ i .._~ L·' ~ 

p..L. ·} ·-:. ·-:-.-:: 
..:;_~!I ~·-1· 

note: This study has not di fferenti a.ted 

f'1i 11 er ET 

F'APKEF -::tn d 

p.:355~ pl.13~ fig.42~ 43 only. 

.Ja.cob). BF:AD.l:. 

Fi·:::.su.r-ina mar·.::Jifj..§ta (f'1ontagu.). LOEBLICH and 

p l • 1 4 ~ f i g s . 6-9 • V.H l L I A 1'·15 D t··.~ , 1 9 8 4 ~ p • 2 1 7 ~ p l • 3 , f i 1;:3 • 8 • 

.-1 
'-to 

p.476~ 

1953~ 

1865, 

pR77!' 
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F~rsenkni~a fusiformis (Williamson, lb~dJ 

HOEC:.LUi'--JD, 1 '7'4 7, p. .-·1-r.-: 
~·~=.L, 

fig. 3, text-figs 219 - 233. 

~~ .. i.C.fLLJ) i. n .2 f us:. i f or- m i ·~ ( LlJ i 1 l i a. m s cJ n 1 • FEY L I r···.i C3- H {::\ 1·~ ;:::; E EN ~ 

ol. 14, figs. 15-18. 

·fiq.1 

Glnbobulimina auriculata 1 '?51) 

HDEGLUND~ 1947. 

Glnb0bulimina auriculata (Baily) qullmarensis HOEGLUND, 

252 ~ p l . 20 ~ fig. 6; p l • 21 ' fig. 5; pl. 

c ·-', 

p l . 

p. 

258-265, 268~ 269, Lll. WILLIAMSON, 1984~ p.221, pl.3, fig.17. 

F~otadia (G'y'roidina.) sol._dani..i d~OPBIGI·,rf~ 1826~ p. 278, 

3 6 • \..IJ I L L I A r-i S 0 N ~ 1984, p. 228!1 

Gvroidina Q§Q§Dldanii BROTZEN, 1936, p. 158. 

Isl.::tndiella teretis (Tappan, 1951) 

i •-;>-
~ - • ...:• a 

Cassidulin . .:<. tt.~retis TAF'F'AN, 1'7'51!1 p. 7!1 pl. 1, fig. 30c<.-c. 

-Fig·:=: .• 

p. 

mod. 

fig·_:;: .• 
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D l. 

number of species, not differentited. 

- species not differentiated. 

Nonionella turgida <Williamson, 

Rotalina turgid~ WILLIAMSON~ 1858~ p. 50, pl. figs. '7'5-97. 

t··-~.:mianina turqida <Willi.ams:.on). BFAD\', 1884, p. T::S1, pl. +igs. 

17-19. 

Non j. one 1 l a t ur g i d a_ ( W i 1 l i am son ) • C U SH 1·1 AN , 1 !7' 3 0 :~ p • 1 5 , p 1 • 6 , 

1 - 4 • L•JI L L I A t'-1S 0 N ~ 1 98 4 , p • 2 2 8 ~ p 1 • 4 , f i g • 1 3 • 

Nonionellina labradorica <Dawson, 1860) 

Nonien labradorica <Dawson). CUSHMAN, 1927, p. 148, pl. 

7~8. 

Nonion~llina labradorica ( Da~'\lson) • 1··./0LOSH I NQ\)A, 142. 

WILLIAI"'"1SON, 1984, p.227, pl.4, fig. 14~ 15. 

pc:.ammos.phC~.erica f.usc2~ Schulze, 1875. 

CDLE, 1981' 

pa.ge36 



146, p l • -:""':-l 
·.~~7 =' 

p 1 • 1 ~ -Fig A 33-35" 

COLE, 1 '7·:31, p. 111, p 1 • 1.3, f i ~~. 9. 

1839~ p.28, pl. 5, figs. .-j-:r .-1/'! 
..,;.:... . ...:! :t .,;;. •o;w U 

Bi l ocu.l i n.:a will i am·sc1ni SIL\.JESTFI !l 1923~ p. 73. 

Pvrqo williamsoni <Silvestri). LDEBLICH and TAPPAN, 1953, p.48, pl • 

. ::;. ~ ·figs. 1-4. COLE, 1981 , p. 54~ p l • '=?, fig. 7. 

Quinauelocu.lina seminulum (Linne, 1758) 

p.:age37 



LDEEL I C:H .e..n d TAF'F'AN. 

p.206, pl.l, fig.8. 

F'!·-oteonina fL;tsifor-mi·;; V.JILLIAi"1SON, 1858, p. 1, pl. 1.~ fiq. i. 

1884~ p. -:::(··, ·-· ·-· ~ 

.-. 7 
~!' .... :: .. 

5. 

Reoph.:a:-~ subfu.sifor-mis EARLAND~ 1933:~ p. 74, pl. 2~ figs. 16-19. 

Renphax r-egular-is HOEGLUND, 1 '7'4 7 ~ p. 86, p l • 9~ fi(;1S• 11,12; pl. 

figs. 37-43; pl. 27, figs. 24-27. 

Reophax scor-piurus (de Montfort, 1808) 

RecJpha::-~ s=1::;roi uru·;; DE 1"10NTFORT !I 180:3~ p. 330; LOEBLICH and TAFF'AI'-j~ 

page~SB 





-t·ll~-=·JI 

I 
.J. • 

.... . -.~ .. 
l ·-l ._::, c:l !4 p :1 

1 . ..., 
..L -~. 

10E, rJ .L • 20~ COLE~ pl.11~ fig. B. 

1'7'5/"~ p. p 1. 

14. WILL I AI'1SON !' 1984 ~ p. 205 ~ p l . 1 ' 

Reocha~ difflugifcrmis BRADY~ 1879, p. 51, pl. 4, figs. 3a~b. 

Proteonina diffluqiformis <Brady). PHLEGER and PARKER, 1955, P· 

Saccammina difflugiformis <Brady). TODD and BRONNIMAN, 1957, p. 52~ 

page39 



p. 403, 

Angulogerina fluPns TODD~ in CUSHMAN and McCULLOCH, 1940, 

pl" 36, fi·:;J· 1. 

1964. COLE, 

p.92, pl.ll, fig.6. 

Triloculina trihedra LOEBLICH and TAPPAN~ 1953. 

Tt-i lc•cul ina trihedr.=.i. LOEBLICH and TAPF'Ai·'-1~ 1953~ p. 45~ pl. 

10. vJI LL I At•lSDN ~ 1984 ~ p. 216, p 1 • 3, fig. 3. 

9-11 a 

r-::==~ct 
~ "--~· '-j, 

Trochammin.~. g].qbiqerinifot-mis <Parker and Jones., 1865) 

Lituola nautiloidea globiqeriniformis PARKER and JONES, p. 

407, pl. 15, figs. 46,47. 

Trochammina qlobiqPriniformis <Parker and Jones). CUSHMAN, p. 

124 ~ t f. 193-195. V.JI LL I AI'-1SON !' 1984 ~ p. 213, p 1 c 2, f i •:;J. :t 4. 

Trochammina inflata <Montagu, 1808) 

1 8 0 8 ~ p • 8 1 ' p 1 • 1 8 !' f i •:;J • ..:; •• 
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1 4 1 , p l • 1 1 ~ f i !;J • 5 • ! .. ;.J I L L I {2j t·L3 D j) ~ 1 9 :3 4 ~ p • 2 1 2 ~ p l " .2 ~ f i I;! • 1 2 ~ 1 3 • 

-Fig. 1 t); 

l '7 52 ~ p • 4 0 E , p l • 4 , f i g ·:s • 8 a. ~ b ; S C H 1-·-.i I T t< E F: , 1 ·;· ..-· 1 , p. 212, pl. 

fig. i8~ CDLE and FERGUSON, p. pl. 4. 

~'·JI L L I A 1"1:3 0 N , 1 9 8 4 ~ p • 2 1 3 ~ p l • 2 , f i g • 1 6 • 

80, ;-: 
J. / !' fig. 1. 
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r-· -:<" ,- 1 g •. _;. 

Fig.4 

Fig.5 _l:?l-:=:,ndi.£'-lla. ter···pt_:ic::. (T,:;"Ippan, 1'7'51) 

Fig.B Globpbulimina. auri,-·ulat.~ (Bcdley~ 1851) 

Fig.10 Furc..=.nfoin.::t_ fusiformi·s (Willie<.m·:son~ 1858) 

F i ':;i • 11 E 1 ph i d i u m e ;.; c ,-=tv.;:.. t u m ( T e r quem ~ 1 8 7 6 ) 

Fig.12 Tt-ifarina fluens (Todd, 1940) 

Fig.13 Buccella frigida (Cushman, 1922) 

Fig. l4 Apett_tral view 

Fi,;J. :l7 Bu.llimin.::\ e;-;ilis <Bra.dy·, 1884) 

Fig.18 F'ull.=.nia osloensi~ Feying-H.;:..nssen, 1954 

Fig.19 Gyroidina sqldami d~Orbigny, 1826 

:/189 

Xi 54 

>< 145 

X284 

X149 

\102 

\/ ·-:l ~, f 
.·-·.kJ... ... 

X258 

X332 

X216 

X169 

X100 

X450 

Dorsal view X306 

Fig~20 Apetural view ::<309 
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Original description of core 84-011-12. 
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CORE 8~ -011- 12.. Tw C DEPTH IN CORE 0- I 00 en, 
LOCATION St · ~NN~!5 J3D6i,v 
WATER DEPTH 270n1 Described by: .:::( FreeiOV 

I ' 
, I ' 

-2bCI71 
.p, 

S2u71 5 
. ) 

cocust.. 
3U71 
8(Ct;M?C1 

bo~Jd 5_ 
-55crn-~ lcm CuYQ 

r-:·sro ;,._,~~) of (OClfS 

- bYCtJ' I f1v5v .S 0 f. 
r <j(t"l,--tJed 
iCLI 

coorS?/ 
metf-e.r 

OESCRtPTlON 

o-3 C'')" 10yr 3J3 c~arl< brotu,._) 
s.Jii 'nucL · 

3·-20C111 10y1- 3(1-J d.a..r /< , , 
ye.llo(..u !.:sh browtJ 3rca II 
bocK ,;Jto JOy r 3/3 

(cl.ark brow ,J sof-1~ 
nlull )a...rovruel zoc1n 

;:o ·· '-ljt /J1 10 y ~~ Y3 J a.r I< 
bt-ovJ tV soft ,, 1ud . 

'-15-- bO CJJ 1 9rod vo. 1 m)o,- cJa~.g · 
fn)ln CiarK brou)rV to 
v . darK 3 rc V /Sh -~row;v 
( 2·5y 3£z )S~ rnvct · 

l,O ·· II 0 ()71 .z. :-; 3 )7. V. clCL(I< 
~Yhl;st> brOw!v' I soH-
(Y)vet. · 

-75:111 ~-shefl fi'\C!gFl1f/J f" 
a- 3 co"' c;,rea 
f'ai !'.Jt pc ·.~:>:bJr; 

--15cm- . 
ot v. 
WOI."n 

-8C\C(P 
foi C\r\ 

I a . ' ! 

.bur to v,/ s 

ct11'D of v.J· 
la, J ~ ·, N'o.:ho.~J s 

.• 

SAMPLE 
RECORD 

General comments: Color s 1 a ~~,.r) 01 cl i zed' u s. / Jv !J 
07 u ,vse. I I 6_;; I Color C)Jcu-t.s . 
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CORE 811-oil-!.2. TVJ C DEPTH IN CORE I 00 -J25C:rn 
LOCATION 6t .11/'JtJe '6 l3etSiAJ 
WATER DEPTH 270 rn Described by: .:f.". Frevnarv 

' 
, 

' t J 
OESCRtPTlON 

SAMPLE 
RECORD 

:·~ .:-.. ~ 11:2 en• fui tJT b<JJJCi of , 
coc.user 31 o.I~X?a 

- jruct.veti COlOr trruJS i t;o · 
oJ /V \1 o un t-o etlrrost 

Bftil~ 
n' te rl ·0- I 10 y(- 3Jz 

1- i.2b C/11 

I I ~ : I 

General comments: 
9age4Tr 
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CORE @~-01\ -12 '"P DEPTH IN CORE c>-tOOCJ1l 
LOCATION S-f. ANrvt/b BaBt'N 
WATER DEPTH 270 n'"" Described by: :f: FieelrJatu 

I ! Z I J 

-5-~""l 011 -\ai,J+-) 1 i_sht 
~ \o.m i l\Jc.t.hov S 

~·. -q-\ \ c,y\ batvd of laroe.r · 
~~.~ 61ze/d g ((L1J \) 1 e~ v 

"" ... lqon 6hell frq:J n1e.vt-s -r 
'• bier=> 
•.• -33-35Crtl Ot/VfFCti bif-bS 

~ she( I frqgo 1 f, 1vt .5 

...J -J..jJcnl alrt-11 fn:1J ne'\,.'t· 
.-::·- 4J..f-50un tO.iA,d DnsvC~ 
~~ · of· ~ i (9 h H '1 1 o..rg v t s ·i z,v-d 
;:·_'~. 5 (Ct 1 AJ ~ 
··· - so-5bCn1 1a1Nt txA.,,.Ju of 

5H_g~t-i'f latge( s;·z.ed 
gtuiJJS 

..... - t.cC -~&>ern a 1 '(/.0 of ~~ . 
'! • S\loh1 b ·,oiurbatrc'·'--' -, ....; ,, .., sev uo.-\ .ta.,·-yer 

si·z.ed 9ro.1 10 s 

! ! 1 l I 

OESCRtPTlON 

0 -20Crr\ 10'1 r 3/2 v .sof 
ctOJ-)( P(o\..~._, .. ,/ J)lvC)~ f~·rsr 
20U71 t·s stretched 1 

soo;e tT1o...t-er--/o.l sevn s 
to )Je n1i ss IJJ!j·· l~?uCi 
beccrne,5 Sli~HI~, 

~ 

S1 iFf er CA.f /v 2 cfll . 

20-1-11 crr1. 111 lxtu,~e of 
10\f r 3/3 dark ·bfthNrJ 
mucl a_ti.fd 2.5yr 1-/fz 
ct w K 9 r0J Ish btO•A)J...I 

rnuc! · 

t.J7·55c;r; rhvO 5f...t:J7~-S t-u 
Coc)t·c~ i V a h l[jf'e ( C1JI0}tJt 
of Jar:gzr s1'z.£cl !JtUt'v-> 

~7-5foc~n. [jrt'ldL.f.;./ coJor 
cJu IVBt~ . frcm oh: IJ1 (/to 
1.0 y r 3J2 v. ciar~ 
!Jir'jl Sh brCJcl'AJ .s.o!i mud 

5b_;8ucn-; 10yr 3/2 v_"ClarJ< 
3 r€~ jS/'> }JfOvVV 5DTt mucl 

SAMPLE 
RECORD 

General comment~: 
page48'. 



0 

10 

zo 
... ~ ~ ,_..., 

'-

.... 

so 
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60 

70 

ao ~ ..,.... 

90 
~ 

CORE Bt.t-OJI-12 P DEPTH IN CORE /OQ-2a:JC/r) 

LOCATION St.;1AJNe-~ 80S/IV 
WATER DEPTH 270m Described by: :r;.Fret:.ma/U 

' ! ! ' 

·ll::ZQy't v. ·11\Jlf,s -h vet 
1.se ,}J b iot,_ll t:cd1o t\./ \JVQ"f'c 

--Q5cn ' eu:iof sf..Ct-btJ 
J91 en, .{'Q\'0t -t25-

bio -tv rb:::t.tio r...; 

-13"1 .5 en, .shell fro.J 1nerJI 
~0( /)') ble P - J 3q-tt. 

-157.5 

-i8lCm . e1.Ai of :;~Tf 1CA,~ 
20~C(11 f'nil·Jf-fy 
u r bC.'-.tf Ci 

-I~) -
biot 

OESCRIPTlON 

L25- l~O_CJ)\ 9rr.;_d va I_ CQIOr . 
tru tJSt ho tV beJv~.!t.e.'V c.J.:v 11 

aNC1 2.5yr 3)-:2_ v. darK 
grev, sf> brOtA."'J 

lifO - .230CJ> l !jiUdUJ. l c;?Jor, 
()\Q!vge n·ot}\ ~ -~:; _?/'2 y . 

(~ ar J< g r e: V i 5 h b fu u.J 1v 7o 
C1 Color J::;e;fvotuv ihl5 

a 1v C:A 2. 5 i-1 lz c).o.f'K 
8 ,--r;;:;lf i s/1 l:>r oco rv' 

1 60CJ}' 1)-;LQ bf:CCJJ"JES 
SJ (9h1·/ 'J SfJ'f-{f .. F 

t9 \ - 270(/J'~ /JJud Clj-1Pt:.etrS 
to be St?' Prer 11./J·-r;) JeSS 
u..;a-te ;-- ro 1\/fe 1u t a -{){j 

1-::;os s1 · J:.. I y j)'JO re c) a y . 

-J C(J..{ -~C 
$j;(? f{ 

:;n u.)e/1 prEServed 
I, 9 C! /') Jcr,'.fJ 

I 3 ; I 

SAMPLE 
RECORD 

General comments: 
page 49 
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CORE 8J-(-OJ 1-12 P DEPTH IN CORE 200 -Bt)OCOJ 

LOCATION St · Alvve.'s B:J&i A.J 
WATER DEPTH ;270m Described by: T: Frf&m)4; 

{ -238 -.Y-Ib en~ OJOt'f 

) d.t'ShtJd WOlf)) bvdCJV..' 

OESCR1PT10N 

13CJ -.:Z(o301' 3 rczd t.JU 1 eo lor 
cha rJSe llD;?) :2.5 y r 3.5J2 
c:tarK- v .a arK gr-~yi'sh 
brou.t~J 1 o .'5 \.f 3. 5 ;z 
c Ji v c~- darK oil v e3'1:;.\.l 

J -2'-IB ··25Cttn fc.1irJI, daikP.l' 
lp.yer 

-7~0(J11 fa,· ll)t 6)¥-:'.11 
f-ra.g ,neiv t 

2& 3 - 2 90CJF1 sra C/ uo. I 
_ • 

4 

Cx;,lor_ cJy;uvs e +tv,?> .. _ 
-2bG ·.27.ZCt;' SI1Jhn1Xfeo'7 '5\j .j .5/2 oJ1 vE- UGJ j: 

,IJ b i o t u tl:x:FJ.7 o 1v o J i v (:? 3 ce '-/ 1 C) 5 \1 J..f I z 
-~,27 2-2q1crn fa tt . .)J-A.; o) i ve S rey 

b,. of ur J_:>cLie d 

--2q I- 30d CJ) i, ~)f/Jh f 
JjvC-t-va~ fAJ 
D /0 t U I bCth'Q~:.._J 

1 1 • r , 

2'10 ·- 3SD:n; 5'\.f J-fjz 0 Jj vP 
gre \f s i1 ff rnt.!d -
poe;~; bh-J a JV J'lvCrEL1~( 
,IJ ctav co,vte,vi · 

SAMPLE 
RECORD 

General comments: 



CORE 8J..J- 011 I ;zJ':::J DEPTH IN CORE 3:XJ -4 00 C/h 
LOCATION Sf. ANNe's Bas/ JJ 
WATER DEPTH 2'/0 m Described by: I: Frfema;v 

al a: 0::. ~ ~ ~.--------------------------------------------__J 
LIJ 1- ('lr::;:: 
:E (/) ~ {/) cs x 0 • po;;;,.---- I t 1 I 3 

- ·?£J1cn1 ':JhC.II frctornfA./T 
DESCRtPTlON 

SAMPLE 
RECORD 

~o-

so-

eo· 

-

yO-

.. ?/:)3 ~ 3J0C;TJ o Hn as 1 ~uo 
bi'Oiur bQf/ O:ll 

f- 3b1-l- 3~_,'fCtJI f'al.~ ... 't /x.1.vdioa.~ 
lit//e b;cturJ.J:-Lh.oA.J u 

,3b~1-375C/Yl 50inf: j;JCfr?.OJC 
JJJ t> i 0 ru (" ba-it·c r'J 

~ 

-315-. 3S5c·(Y) sJ,ahtdecreuse 
jAJ bi otur t~cJ..t / OlJ 

- .350 -3 7S c~)) coJO, 
u--c: ''<9e f}-o n• 5 .... , ~ ; z. 
o/1 v r-::- fjrf:\f to S1...; 3/c 
ct r.,J.r}( o 1; v e 8 rrc lJ 

-3i 5· c; n trr.::uv5; f/o ,,/a I 
coJo,~ d1a ~L'f}e 1o 

-· 336 - 3 q (}Cin v · .'S/ {y--h t- ~~·:.){)0751:' 
110 bi otur ~aft o /J 

2 · 'J y r 3/2. u· . dai/( 
[j ,- ey /Sh b1Vt.A./ t'v , 

,-390 · 3Cfqc~'J) ;;tile b/o · 
tv r po .. :f-:i Gl·• 

·-390 c;;. ;J;ot e aisfilt/Ci 

! ' , : , 

·. 5Cf B · 40 q hav s.i h'rJ/uf-,'1._/ 
co/or chal'u&~ to 5\;3~ 
\)Jive- clarK oJi vf?.S'ey. 

General comments: 
page 51 
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CORE 84 -o 11 ~ JZJ:;; DEPTH IN CORE J..tOO - SCO C/h 

LOCATION St-. 1-J;.;;uf:S Basi JU 

WATER DEPTH 2 70 C/IJ Described by: :r ·I- re:fCJnO v 

~~---------------------------------------------------J 
t 
~ 

! I 1 

f-aqq-
N C.' 

;--Y02 
~ sJ-,e. 

I I . 

L.J23CJn- v. Ji Hie to 
blotv ( ooh'·o t.j 

-'-/OI--l c /)1 '-1 5t)XJ.../ ( 
II fcag o1e1ur::::::. · 
o,-ox. Hmrn IO ..v9) (apt 

··'12~-

OESCRtPT10N 

ttori- 4'-130J1 v . ;:Vd,·sti·JLCf 
bcl1v d t. ,v 9 e ffi:ci teiw:6 
s \_J 3. 5J z. oJ i ve- dOJ'I< 
olive 3re\1 avei :<-S t; 
3/2 v . dark [p-ey /s ~~ 

bl{Jt.-<) IV · 11/oJe{' i et.J 
~omiug sh·ffu-

ltv 
1-f 32(/) ') -(3/ '8 h f I . 

crense JAJ bJ'crfullXJ.ilO tV 

--
: .. 

-

·'13Z ~ 
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