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The study of foraminifera provides an accurats determinstion of
paleosnvironments becauss of their =snsitivity to  environmesntal

conditions. PMost benthonic species sre restricisd
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ot temperatures and salinities {(Boltovoskoy and briaght, 197&8). This,

and the +act that benthonic Fforaminiferal ftests sre gensrally
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column, they can bg tranmsgorted out of thelr natural hsbitat berors
being deposited and their snvironmental range is more restriched.
This group of microfossils (benthonic Foraminiferal is esxtremely

il
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abund: in marine environments worldwide, occuwring at a1l depths,
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The +act +that near shore  arsas
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from near shore to abvssa

onditions in comparison Lo
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reflect the subtler changes

desp s=a areas which colliect sediment at a slowsr rate

omitting small scales events! makes foraminifera a valuables tool to

i

corralats both large and small scale oceanographic svents  througn
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prowvide the most complete Fleistocsne—Holocenes vrecord (Mudies =

.
i

al.,1784).

Much WO has besn carried out on the rels

i

tionship of

by
]

raminifersal assemblages to bottom watsr characteristics within the
Eastern Canadian continental shelf. Farticulsr work by Willizmson

(1782, 1783 and Williamson et al.

~JJ

7284) on the Scotian Shelf has

provided results of modern assemblages and their associated bottom
water mazses within this area. This work on present day assembklages
is the basis for interpretation of palecceasnographic changes.

The obiective of this sztudy of benthonic foraminifera within 5t.
Anne’ s Basin is to provide a complets proglacial -Holocene record  in
an arega directly affected by the last glaciation, SO00 wrs bDabD.

Thi=s, in conjunction with a concurrent study by
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provide a history of paleocw rent trends on the RMNorthern Scobtian
Shelf and establish whether or not there iz a link between Gulf of

St. Lawresnce and Scotian Shelf palsccurrent trends.
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Much work
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rapnic trends and water masse characteristics have besn

[Tu]

charted off thes eastern Canadian coast, and thoze pertinent to this
study include Houghton et al (1978), Robe (1971}, Mclellan (1954a.b.

1257, batien {(1973) and Warner (1970).



longitude is topographically vary Comoles im  comparison to the

area of the sheld which is charscterizsd by broad basins and
large banks. Ths HN.E. ares of this shesl{ 1s characterized
morphologicaliy, By an inner sheld bordering Nova & cCeEntral
shel+ arsa of basins and and ocutsr sheld brosad bamnks (Macbesan
and Hing, 1971, see Fig.!l ). The central sheld basins have an origin

o old Tertiary drainags pattesrns
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{Fimg and Fader, 1985} and ramge in depth from 200-4CG0m f
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ites of deposition b
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al.. i%84). In general, they ar=s regard

i

subsequent resesrch with seismic data and surficial Foraminiferasl
data indicates srosion doss occur within basins.

Much research has been carrisd out on sediments covering  the
Scotian Shelf. The conssnsus 1= that the uwnconseolidated matsrial
covering the basement rock is glacially derived {Colk, 1% 70 Fing,
1970 Maclean st a&al.. 1977y Blacial +till Fezatures have bean
identified and mapped as end moraines possible limits to the
Wisconsinan glaciation (King, 1949, 197070, and lateral moraines
(Josenhans 1983 ).

Fimg (1247, 1970) identified five sedimentary units overlving

T

as

iary bassment rock of the shelf. This succession comprises

bl

2
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cotian Shelf Drift, Emerald 5iit, Sambro Sand, Lahave Clav, ard
Sable Island Sand and Gravel, soms of which are contemporanescus. The

n Sheld Drift includes g

Scotis lacial till and within thes study area,
the Scatarie end moraine. Emerald S5ilt and Zambro Band reprssent
proglacial deposits which interfinger, in areas, with glacial debris
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indicating that thsvy are, in part, Ccontemporan®ous. LaHave Clay

Grawvel.

deposited in topographic depressions. Deposition of  this clsy  has
probably continued until the pressnt through  winnowing b sSTorm
waves and bottom cwrrents on the banks. The Sable Izland Bamnd  and

glacial drift on ths banks, removing the silt and clay fractions  to
b2 deposited in lowsr lying areas.
Zt. Arnne’s Basin is & relatively =mall baszin north of  the

.

of Cape Breton Island {(Fig.1). It is approximately &.7km long by

SB4-011~-12 was taken in Z70m water depth, closs to the center of the

— -

basin. Aporoximatly 7.7km to the north of the core sits an cuiocroD
of Scatarie snd moraineg cocours. Seizmic data of the core zites reveal

pernetration solely into LaHave Clay within a sedimeEntologically

distuwrbed area. {sse fig.Z). King (1770} describes LaHave Clay as a
dart grey clavey silt grading locally to samdy £ilt and

coccassionally to silty clay.
A concurrent study on core 84-011-1l, approximately O.4& km south
of the area under study, and clossr to the basin slope, shows a very

thin Holocesne LaHave Clay umit ovsrlving Emerald Silt.
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Fig.2 Huntec seismic profile of St.

Anne’s HRasin with core sites

84-011-11,12,13 indicated as 84-011-01,02,03
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Hachesy (1541} described this watsr mass a3 Morth Atlantic  waler
diluted with approximately 20U cosstal water. Through  the work  of
Molellesn (1954a,b) and Houghton st &1. (12788 z well documsntsd
distribution of watsr masses has been mads for water +lowing over
the Scotisan o Cold, relatively fresh bottom watser from the Gulf
oF . LB ENTE, which contains & considerabls Inners  Labrador
Cuwrrent influence, predominatss over  fthe northeast  ares of ths
Zhelf. This hes a temperaturs ranging arnd  a sslinity of
approsimately 3Z2.3°%. . This covers the St. anne’s Bank arnd BEasin,
the CTansco Bamk and  EBasin, the Mizainme Bank and Easin and  the

To the southwsst there is an increased presences f  wWarm, more

i
3]
fond
e
-
i1}

zlope watsr which is in large part, influenced by the Gulf
Stream. The boundary bstween these two is subldesct to Fluctustion.
Thizs is documented in Fouwrniesr =t al. (19773 in terms of the

intluence of nutrient—ris
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Fiston and gravity cores wer2 collected in Apeil 1584 From
St.énne’s Basin ises Fig.i) by the ressarch vessel C.3.5. Dawson  of
the Bedford Institute of Ocsanography. The sits Ffor this core,
g84-311-12, was selected on the basis of @elismic
reflection profiless taken by a Huntec desp tow szismic
{(Fig.Z:

In the laboratory, both the 1Z%ocm. gravity core and  the F97cm.

piston core wsre s=plit, E—traved, arnd described {z=ee Fig. 4 and
Appendix 1. DeEtailed descripticons of the cores  include sediment

tvpe, ssdiment color {according to ths Munsell color charkl, ard

sedimentological  Ffeatures {ie. biocturbstion, gradad bedding,
laminations, stc.) recognized from visual inspection of the cores

Samples of 1dcc were taken From the gravity cors at 10cm

intervals. The piston cors was sampled at ldcm intervals for the top

1Z20cm and Z20cm from 120 and where significant ssdimenitclogical
chamges occurred.

Ezch sample was then wet siesved through a 500 micron sieve to
retain coarse particles (is. shell fragments, pesbbles, =2tc.! and a

&3 micron sieve to retain foraminifera. The &3 micron sieve has b=en

shown to be reliable in preserving the smaller speciss and  duvenile
species otherwise lost (Echroder, 1984). Both thessz fractioms wers

d
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gether in alcohol for preservation.

d
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The sampls t. pth 448 - 450cm within thes piston core

i
T

contained & high sand content and was therefors dried and floated in
carbon—tstrachloride (5.06.=1,58} to SEDAFALE the lighter
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Those samples with an sstimated Z400 spscimeEns ©OF MOrE, WE =
=plit inho 1 usEing & watsr column wet

This was done to snsurs & minlimum numbse

counted within 2 split, which has
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accurate limit to determining spEciss population abundances
{ =, 1

E11 samples were skamined undsr a binooculsr microscope,  ususlly
at 40X, Ffor foraminiferal spscies idesntificstion and destermination
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¥ each speciss. & type slide was preparsed a3
reference material containing & representative sample of =ach of the

47 species recorded. In addition, representativ
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the most dominant species wers then photographed using & Cambridge
0 S5EM uwusing Folarcid 53MNAR Film, at the Bedford

Institute of Oceanography (Flats 1).
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L3 was carried out on both  corss to provides  an
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additional

be correlated with foraminiferal resulits. EHaoth
cores were sampled at Z0ocm  intervals providicg 2 total  of S50
zamples. Each 2 co sample was processed for pollen outlined 4in

{1

Mudie.

o
h

[in]
[}
s
l.



from O-3 0 and salinity within the relatively frssh I1-Z3 7 rangs
Cilili 19830,
Seismic Stratigraphy

Figurs £ is = Huntec seismic profile faken RNW-BE across thes
despest part of St.Anne’ s Ba=zin and includes the core sites  of

-

g84-011-11,12,1% (see Fig.l). The profile shows Scotian Sheld Dri+t
{glacial till: &z & uniform denss grey pattern of incoheresnt

reflectors overlwying the bedrock azs a continuous sheet of ground

1

i

morains. The Scatarie end moraine  of Scotian  Shelds OCCoUrE as A&

u

topographic high to the north of B4-011-173.

o]

irectly beEneath core Z4-011-11 there appssrs to be a 2 liftoff

]

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

dense grey pattern of incohersnt reflections. Lifioffs moraines  are
lingar features, generally steep sided, and are generally recognized

by an abrupt termination of the Emesrald 85ilt reflectors. King and
Fader {17850 provide evidences that these featuras are

contemnporaneous with glaciomarine Emerald S5ilt.

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

basin flank at A. Most of this wunit  which owverliez Brcotianm Zheldf
Dritt., is what King and Fader (15832} describe as high amplitude,
continuwous, coherent reflectors. Thess appear on the profile as



vertically. Most of this facies conforms with the morphol ooy

underlying glacial till. The lowsr hald of core 84-011-11 o
ints this wumit.

The LaHave Clavy overliss Emerald Bilt and can be detine
facisse of low amplitude, continuous ocohesrent reflection

reflesctions. Cors B4-011-1Z2 and the upper half of core S4-011

Core B4-011-1Z is located on the Flarmk of & eei
disturbed area. It appears as a slight topograghic high
Emerald Zilt reflsctors are very distuwbed but are still

paraliel and capped with & layer of LaHave Clay.



SpEclies, from B to 11 and also relatively few  individuals,
from i Few planktonic speciss oocur within this wunit. This
attributed to conditions during the late glacial

are characterizsed by
an I terstis, MNonionellins labradorics {and to & lesssr dagrae,

parts of the Labrador Shelf Vilks et al

contain the fewest number of speciss of all the samp

specias in  the 700-70Zcm  sample and thres species within  the
zamole. They also contain relativels few numbsrs of
individuals— Ié& and 13, respeciively. Few planktonic species  oocour

within this interval.

From &80 to S&0cm there is a di

i}
[ad

inct coourrence of Brizzslin

zubasnariensis indicating a interval of

warm water conditions.

Within this pericd there is also an increass in the total numbesr  of

individuals (from to Z&4BY and  an imcrease in the number of

species from the previous interval (from

[11]
[

o 187. In &addition,

i+
o
i}
3
n
e
th
1]
10
ot

ight increase in the number of planktonic foraminitfera

]

. indicating more stable surface water conditieons. This section of

U

the core can be carrelated with the mid-Holocene hypsithermal (based



on poliend, and this snvivronment now oocurs within the Emerald EBa

i
]
.
O

H., subssnarisnsis disapoears above S560cm and from this point o
tdom the fauns I. ter=stisz, L, &nd

labradorica. This again resembles the Outsr Labradore Currant
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I}
[Nl
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number of planktonic and benthonic foraminifera pesk to 2 maximum.
At TZéom L. oawriculsts &ll but disappesars until the top 14cm of the
core.

Within the top ldcm the Faurma increasss in the number  of

agglutinated speciss and decreases in  the numbse

n}

¥ plarnktonic

species. 1he assemblage is comprised of RB. subasnarisnsis, M.

teretis and to a lesser degree L. renitorme. Th

]

species are compossed to a large degres of Adercobrvma

characterizss the assemblags now living on  ths
northern Scotian Sheld today and represents Innegr Labrador Current

H
Bl
0
I

conditions (Williamson st al..,.
The gravity core can be corrslsted with the ftop 100cm of the

piston core, but has an additional ZO0cm on the top.
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5 brisf analysis  was preformed by FLd. Mudie iperszonal
communication? on five strategicslly located within the

sad pollsn {(1e.

ive  of  modsrn

Flora. It alsc contains obther pollen geners prevalsnt  in modern
conditions, ie. Fious, Abiss, Ficesa, etc. but little or no essrlisr

material is pressnt as in the foraminiferal results. The top of  the
pizton core reveals the same resulits but with more slightly abnormal

palynomorphs (is. Miocene acritarchs). Ths sample ta

- — Lo T T T OO
LT at Z0-Z2cm

reveals the same resulis as the suwrtace sample in that 1t contains

Finus, Abiss, Ficza, etc. but no warm watesr or modern wesd  pollsn

DCCLrES.

ot

Aralysis of 3

o

mple &00-502cm, which is within the bottom watsr
hvpsithermal reveals that this is well below the tere

hyosithermal, by approdimately

correlated with the base of zone Cl or the top of zone B in the

i

pollien stratigraphy of ESgott 2t al. (17354 approximately HO00
yrs.b.p. It contains shrub pollen and no Tsuos (a warm climate
indicator!. Sample &40-&4Zcm. i= also within the b
hypsithermal and using pollen analvsis can be corre
zone B of the Canso Basin cors (Scott =t al.,1984). Thi

below the terrestrial warming period- approximately

A brisf an

i
18]

lysis of sample 7BO-72Zcm, at the base of the piston

cors reveals the presencs  of palynomorphs  related teo conditions

present atter BO00 vrs.,

which places a maximum time limit to  +the
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e basal 40Com of cors Z4-011-10 arsdominatsd Dy Ely
- - [ I
o ma FEnl oy Qrime and

comditions now im the fArotic
(Scott and Medioli, 19803 Vilks, 1981). The distinct gpressnce of 1.
tersetis within this interval however suggesits the influsnce  of

somswhat colder tempsraturs than thst pressnt during  thes

end of ths glacial cocycle. This would repressnt & tims afiar

deglaciation when the Outer Labrador Cuarrent was  introduced.  This

in condunction with the fact that planktonics are absent, indicating
relatively freshwater conditions, suggests that this period

represents conditions atter proglacial. Follen analvsis carriec ot
nn sediments at this level within the core was only specific  esnough

to determins that its age is vounger than B0

Benthonic foraminifera deposited aftter this interwval indicate
the distinct presence of Outesr Labrador Current water atter
deglaciation. This faunal assemblage of Nonicrmellina labradorica, I

a2
it

eretiz and Globobulimina auwriculats alsc repressnts the present day

!

Outrer Labrador Current flowing owver the outer parts of thes Labrador

Shelf (Vilks et al., 15784). This water mass is relatively cool, but

warmar than that currently on the inner Scotian Shelf. Soott =t al.
(1984 studied a core Fron Canso Basin which is  wery  similar, in
terms of ssdiment and faunal type, to core 84-0
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ais=e in of  Sootian Shelf
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watzr Just following deglaciation.
val conitains s High

documsntsd by
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watsr spesciss in modern fig. the Emerald BEasin  whi
hazs a relatively high Gulsd Stream indl . In addition,
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Analyvsis of the pollsn in this intsrval reveals the abssncs O
T=uga. In the Canso B

4 i 1 izlooene
hvpsithermal. a

s, L. reniforme and N. labradorica.

Outer Labrador Current conditions [nRE: the
progressive increase i ters
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Labrador Lurrent from the Gulf of Bt. Lawrence which row ocrewvsils in
S DL M0 arsa an i SrmE” s Easin (Houant i a1
the sur rding arsa and in Ann=E"s Basin {Houghton et al..
19785 .
Th top  1d4cm of the piston cors . in part,
aszemnblage present today within the N.E. arsa of ths Shelf
auns iz marked by a distinct abundancs  of
iEE, particularlsy 2 large  amount of
= iz producsd by cold  innsr margln

Labrador Current of less than normal salinity. Within this

there iz an even greater abundance of calcarecus fauna; particularly
B. subssnariensis. Two other cores taken im closs proximity to  the
core under study- 24-011-11, CO.&km to the south and 84-0211-~173  tsken

lkm to the north— also contain this warm water

on thse surface. fAccording to the seismic

i

aken
in this area, & topographic high occurs ard
may have besn the source of reworked sedilment Which was zited on
the surfacs of all three cores. This must have besn a local event
berause a study of three surface =zamples to the north  and wha
cores S4-011 by Milliamscon {(1784) did not ~mveal  the prassence of
this warm water ass2mblags. Williamson {17843 documented

wholescale slumping may result in displaced assemblages (Doulbourn,

1780

The assemblage contained within the top

u
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with the exception of the reworked material discussed, bears a close

resemblance also to that now within the bBulf of St.lawrence. Hers,
the assemblage contains | species such as 1. teretis, Hzoohs

arctica, A. glomersasta,. etc. (Schafer and Cole, 197H; Rodriguss and

Hooper, 1982). This evidence suggests that the Labrador Current
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Jomoof the cors reEtl
sarly post olacial snvironmesnt i he

wp until the =snd of the last gl
concurrent study on cors 84-011-11

vt

— - o 5 I -~ g - 3
= ot zedimentol ogloal
zots ths conditions of

the south, which penstratss the Fleisztocens Emerald Bilt, this
proglscial deposiit would be expscted .

Z. Above this basal interval, 40cm of =2arly Holocens postglacial
sedimsnts cocurs. The fauna at this pericd represents bottom  watesr
conditions similar to the pressnt Outer  Labrador  Current which
retlscts considerable increass in salinity from the preglacial.

Z.o The next 140cm CFO0—5500m) is & ssouencs reflecting the
Mid—Holoosrns hyosithermal in conditions wers similar to L
mow within the Emsrsald Basin {(Williams=on, 1784). Tempsratures  range
from 7-109C {which is a 4~8°C riss in temperaturss from  the early

Holaocene) and salinity from 32.5 to 357, This unit is betwsen 3000
and

4. fAbove this, to l4om in the core, thes ssdiments reflect  Jutse
Labrador Current conditions, pushing southward the intlusnce of the

h produc=ed the

d

'S
ot

2aEn progressi v cooled as mors and more influesnce of
the cold Inmer Labrador Current i felt. Folism anslysis within this
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to the south. The Inner  Labrador Curresnt E
Fanging from T and s=alinity  from 31330 -0 The dis
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This  =tudy iz not taxasnomic  in naetfurs  thersfores Exy
abbreviated nas been included, descriptions. The
primary references  ussd  for speri s iy includes

Illustrations of specimens  of 20 of  the most
impartant species have been pressnted in Flate 1. This iconography
doss moT the wva - 15 & ENr
3 - ne variability within taxon  morphology. ALl
dENera ares in accordance with Logblich and Taonpan
and Tapps .

Lituola glomerats BRADY, 1878, p. 433, pl. =0 figs. la-c.

>

B -
'

Adercotrvyma glomsratas (Brady). LOEEBLICH and TAFFAN, 1952, p. 141,
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Eolivina pssudmpunctata HOE S UND
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ZE2, fias. COLE nLaT £5 —
3 S E I ol g Peimdy 1 Lula
Erizalins subasnarismn=is Cushmarn,
1 — -
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guccelia frigida (Cushiman, 15273
Falwinulina frigida CUSHMAMN, pa. 12 0144
P o . . -
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ml. 1, fig
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EBulimina slonosts o OREIGNY,
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Bulimina elongats d Orbigny var. ta CUS and FAaREEDR,

g. =1, pl. 7, Ffigs. &,

Bulimina elongata d Orbigny var. leslevas ATHIMNSOM,

it

fig. &, rno. 2. HAYNES, 19273, p. 119, pl. 10, fig. &

no. %.

Bulimina gibba FORNASINI, 150F, p. 78, pl. 10,

Bulimina gibbsa/elongata Formasini and o7 Orbigny MURFRAY, 19T

i
SRS

117, pl. 48, +figs. 1-8.
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advena CUSHMAN, 15EZ, o. 141.
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Eqgerslla advena (Cushman). CUSHMAN, 1937, p.

[y
-
-

N

by

o
i}

il

pl.

=

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

Elphidium bartl

Elphidium bartletti CUSHMAN, 1933, p. 4, pl. 1, fig. 2.
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iminag pupoidess fusiformis C. &, OLa T Tigs.
4 4
i Leotde
Bulimina fusiformis Williamson. HOEGLUND, 1947, g 2T, ol 2y

fig. Z, text-—+igs

i [ .
ml, 14, figs. 1D-13.
Furssnkolina fusiformis (Williamson! WILLIAMEDN, 1984, p.Z2&, ol.5,
fig.1
Olobobulimins awiculata {(Bailesy, 12513

Dlobobulimins awiculats (Bailv) gullmarsnsis
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X
P}
[
7
=
10
=
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1
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252, pl. 20, fig. &3 pl. 21, Fig. 53 pl. 22, +Fig.
2ER-246E, Z&EB, 6%, EFVL. WILLIAMEON, 1984, p.221, pl.3E,
Gyroidina soldanii d°0rbigny, 1824
Fotalia (Gyroidina) scldanii dTOREBIGNY, 1824, p. Z7B, no. 5. mod .

S6. WILLIAMSON, 1784

it

. P.228, pl.3, fig.5,6.

Gyroidina nepsoldanii BROTZEN, 13734 158.

Izlandiella teretis (Tappan, 1731

as=idulina lasvigata d " Orbigny. BRADY, 1884, p. 4Z8, pl. Zd4, Figs.
-3,
Caszidulina teretis TAFFAN, 1931, p. 7, pl. 1, fig. ZOa-c.
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figlla terstis (Tappani. VILEES, 1749, p. 4
WILLIAME0M, 1984, p 219, pl.5, fig.i8.

1858, p. S0, pl. 4

Monicnellsa twgida (Williamson). CUSHMAN, 1930,

1-4. WILLIAMSON, 1984, p.228, pl.4, fig.13.

NMonionellina labradorica (Dawson, 18

Monmionina labradeoricas DAWNSON,

Monion labradorica (Dawsond CLSHMA&R iv

7.8.
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NMonmipnellina labradorica (Dawson). VOLOSHINOVA,

WILLIAMSON, 1984, p.227, pl.4, fig. 14,15

Feammosphaerioa fusca Schulze, 1875,

Fsammospherica fusca SCHULIE, 1873, p.1l3,pl.Z2,
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E iae (Cushmani. 1FEE, p. 210, 2l
. 1ol 1. COLE, R ol Fig. 32,359,

Fullienia oslosnsis
Fullenia ozlosnsis FEYLIMNG-HARSSEMN, 19354, poi®d, pl.il, Fig.II3-ZE.
COLE, 1981, p.11i1, pl.13, +fig.?.

Fullenia subcarinata (47 Orbigny,. 183%)
Momionina subcarinats dORBIGNY, 183%, p. .28, pl. I, figs. 23,24,

Fyrgo williasmsoni {(Silvestri,

Eileculina willismsoni SILVESTRI, 1922, p. 73

3

St

Fyrgo williamsoni (Silvestri). LOEBLICH and TAFFAN. 1732, p.48., pl.

-

&, figs. 1-4. COLE, 1981, p.54, pl.7. fig.7.

Guingueloculina seminuliun (Linne, 173280

Serpula seminulum LINME, 1FEE, p. FBS, pl. 2, Fig. 1.
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scottii CHASTER, 18%F2, p. 57, gl 1. fig. 1.
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FEohertincides gcharlottensis (Cushmani: LOERBLICH and TAFFANM,
t, ol 20, +igs. &, 7. COLE, iFai, oL 117, pl.11
Saccamminsg atlantica (Cushman, 15443
Froteonina atlantica CUSHMAMN, 19344, p. I, pl. 1, Ffig. 4.
Samcamning atlantica (Cushmand TODD and BROMMIMANN, 1957,
i, Fig. 14, WILLIAMSOM, 1984, p.3205, pl.l, fig.Z.
Saccammina difflugiformis (Brady, 1875
Feophay difflugiformis BRADRY., 187%, p. 31, pl. 4, Ffigs. Za
Froteonina difflugiformis (Bradyi. FHLEGER and FAREER, 155
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ol 1, Fig. 153, WILLIAMEON, 17984, p.203, pl.lil, i
Textuwlaria torguata FAREER, 1752Z.
FERZ.  p. 403, @l
Tig.4.
Tritarina fluens K
grouloaerina fluens TODD, in CUSHMAMN and MoCULLOC

Trifarina flusns (Todgy. LOERBLICH  and  T4aFFAN,
P52, pl.il, Ffig.d.
Trileoculina trihedra LLOEEBLICH and TAF

ST AT

Triloculina trihedra LOEBLICH and TaFRPFAN
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]
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T

10, WILLIAMSON, 1984, p.T14, pl.3, fig.>.

Trochamminag globiceriniformis

Lituola nautiloidea globigeriniformis

FARFER  and
437, pl. 15, figs. 44,47.
Trochammina globigeriniformis (Farker and Jones).
124, tF. 193-195. WILLIAMSON, 1924, p.Z213, pl.2,
Trochamming inflata (Montagu, 1808)
Mautilas inflatus MONTAGU, 1808, p. 81, pl. 1g,

(Farber

i A

< Dy Figs.

H. 1540, p.

1944, COLE,

Fan, 1953,

. 45, pl. &,
and Jones,
JONES,

CUSHMARM, 17114
fig.14.
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(Montagu) . CA&RFEMTER

Ftlra ol e 3 ROl nenlh e
B PR R £ =
« pl. 11, Fig. 5. WILLIAMSOM, 1984, p.2132, pl.2. fig.i2.17%

Trochammina lobats O

Cushman, 1%

a Z fig. 1y
1271, 0. iz, ol 1y
fig. 18 COLE  amng  FERBUSOM, g 14, ol 4, S B
1984, p.217%3, pl.2, +fig.lé.
Trochammina nana {(Bradvy, 1831
Haplophragmium nana BRADY, 1881, Da S
Trochammina nana (Bradyr. CUSHMAN, 1520, p. B2, pl. 17, fig. i.
COLE. 17281, p.3B, pl.o. fig.iZ.
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Cassidulina reniforms Norvang, 1745

Globobulimina auriculsts (Bailesy, 18D1)

[N

Brizalina subsensr

snzizs (Cushman, 1922

Furssnfoina fusiftormi (Williamson, 1558)
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:

Elphidium excavatum (Terguem, 187&)

Trifarina flusns (Todd, 1240}

Bucgella frigida (Cushman, 19230
Dorsal view
apetural view

Brizalina pssudopunctata (Hoeglund, 1547)

Bullimina marginats d°0Orbigny. 1824

Bullimina exilis (Brady, 1884)

Tl

wilenia osloensis Feving—-Hanssen, 1754
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CORE 84-0i/- /12 TwC  DEPTH INCORE O-100Cm
LOCATION St.Awwels 1305/ ~

WATER DEPTH 270m Oescribed by: J. Freenxaw

o)
o _
<> Ea
g t; < SAMPLE
' o 0-3cn  Oyr ¥z dark browy
sot{f mudl -
3-20¢n 10y 3//4 olcrK )
103 yellowish brows gradipg
back w10 10y 3/2
(dark brow.w Soft
20+ Mo )arovidl Zzoom
LO 50/ /Oy)* 3/3 daf/{
-26cm shell broww soff el -
204 ( Praﬁmevf
407
45 - b0 Gradved wlor Ay
5O (oM C{'QFK D)'Ou,)f‘v' m
‘ : +5.2Cr 7 53(_/73 V. daf T -
] coa/tf(g grouved (s K \JJ/IC‘I%Q;“);:Z&
Dol Sem area Sy e )50m muedd -
t coase qiamd o
&0 ov (o grae LO- OO 2.5 3z V. da{—(K
Cubedem I€/U5?5,(’f 8"‘9 v ysh Drows, 50 1
| coarser greuwed muck -
‘ material
m-
- 75cm shell fragmen?
~_ |-18cm - §30m area
A | of v.fainT posmble
807 worm burrow s
07 —]-gdem area of v
= faied il votiodSs
00- [ S S I )

General comments: (plor Stawcias cizedd Ugt\f\)\(] |
Muwse Il Goil Color Chouls. pazesb



CORE 8H-0i1° 12 TWC DEPTH IN CORE 100 -1250m
LOCATION 21-ANWE’S Bosiv

WATER DEPTH Z70 A Described by: J.- Ff@t/ha/u

23
o
= ' SAMPLE
01 [ s DESCRIFTION RECORD
10 A ¢ - awad color Hransitioy
A St bawdoo , gm )
gcgﬂ\,ﬂé&uz@r graired ot ~ woon o almost
materiol 'IO\/F 3/z
20- |
e 25 cm end of sechow
m-
aod
50
60-
70-
80
o
uc- L 4 e 2 ]

General comments:
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107

207

a0

50"

70-

80~

%—

90 =~

SMEAR

DISTURB

CORE 8H-OIl- 2 P

WATER DEPTH 270 m

. DEPTH IN CORE ©O-100CM
LOCATION S4. Anned Basi v

Described by: J.Freema

[ S -

5on dawt, ight

-
P

s

ALY
s a4

~
-

famivabonv s
-g-nom bawd of large” '

| sized grcuuuleg,

-29cm shell ﬁ'a\qm(:;uf's +

blel> , .
-33-35cn OENEFTU biebs

v shedl Ffa\cj‘mﬁruf')'

“Hicm shell ‘i:[aj; newt

o a5 Yoot Davd cd

of Siighfly largersice
rcmu% 1 N/

2 wo-Boom Saia Bawd of

5)i3)7,f1\{ larger S 20
ngLWS

~C Albemn area of v,
E;h‘gM Lioturoatioh!
v seveod largers
Sizedt grﬂiru‘s

- 74cin bieb

‘8‘7“85(1?\ v -Fau ot Daru(‘f

_qu- GTcrn sexeial ble bs

TSNS |

Genercl comments:

DESCRIPTION
0-20Cm 1Oyr 3/2 v.<oft
dark prows mud; Hirsr
Z0cn (S StreicheQ

some material Seems
1o e HﬂSS‘H\J\g" Mud

beccmes Sl'igh‘lg /
Stiffer af w207
20 -HTCr . mixture of
oyr 3/3 clark Diow
mud andd z.8yr Afz
darkK 8)’@/?8% Drowiad
mudl -

H7-68 mud Starsto
cowtaiv a highes anoul
of lauter sieed graiv=

NT-Skem. gmdual el
thawnge frem abrveto

Woyr 2z oy awk
\Cj‘f?:\,/;s)\ Dowad ot mud

Sp-800m 10y 3R v;\-.da«/‘/i
E]f?ti 1S lbroww <OVF Mol

go-I0uN travsition WEQ

befw g oW SC)\/ . 3/2 V. Cli&/'ﬁt_
AreyiS ho 20w toalsd

oY ia:gzm;rf_&Cl\grcwu (s Sy 3z Jark Ol)u(fgf'(i\/.
Qo - 260m

coloF 15
between  1oyr 2= V.

(jafk ST”ZL/IS/‘) DfD.LU/U
awg BY Iz Oark

olive grey-

SAMPLE
RECORD
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201

50"

80-

w-

JO -

SMEAR
DISTURB

CORE 84-0//-12 P
LOCATION S#.Awat’s

DEPTH IN CORE /00 -200CH
Bas/ v

nzZem v edishiuet
Norease w bictu bafiow

M-S o el of secton

-

-l25 ~18icm daiwT
bioturibaxtow

<l-137 .80 shetl ‘P)Txg meni”
& |- 137~ 1400 Pl b

e bleb

%4

A

N
\I

- igicm. eacd OF secticw

-1 =207 ﬁ’.‘z/uf'/y
b,oturpboare

sheit

Lgeorn e

General comments:

-19H Sem et pt’fiﬁ/‘z/@é‘/

i . T Fr an
WATER DEFTH 270 Described by: J. Eein
SAMPLE
i DESCRIPTION RECCORD

§25 - MO maclval color
ravsi o betwee Q.Lvuc
av el 2.8yr 3/z v dark
9!‘6&{(5[\ brownrs

14O - 230(p 1 Gradiua / Qolo:u}
chavge fiom 2.5 Yo V-
olorK greyiS/\ broww 10
o color lefweev s
aQuth 294/ clarkK
g»m/ish Iorow ™
1 50CcH 0 becoin€S
slightly sHifer

19\ -2 70 mud appears
fo b Stiffer with 1855
voate~ corten t andd
):ossl'l:\/y INOIE: C//ay.
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CORE BH-0/I~/2P DEPTH IN CORE 200 -300C/
LOCATION St Awwe™s [asiv

WATER DEPTH 270Mm Described by: X Freeaxy

@
e
< D
-4
-2, . SAMPL
076 . DESCRIPTION e
’/’D"Xéloun pof m Lur row —_——
‘ L2 -20HCem shell fagment
Jéo 2050 Shell f‘ragn,@&@
=202l al/y)o5f o
10 biotvrbafr o
2N 2llocom faiwt biokrbation
215 2070 Agint funicvadion S
201
o I~ - 220,850/, worm burrow 7230-230m gradual (blO(
30 ChCINg? 'ﬁ'O/‘)‘} 25 ‘y‘/“ 35/2
dark - v.clarK gréyish
Sroww 16 5\/ %.2)z
4017 ~R38 - 24E TN CHOE chive-darK ci w?gn&x/
dishwcl worm huirow’
G- 28 250 Fasedt, AUKES
J -
layer .
-Z50cm  faiwt shell
ﬂugm@ur
€0 -
’ 21,3 -290Cm g/'aam/
Color Chaiwg€ tiom
o - 26 - 2720 ShighTnreas Oy 3.5/2 olive-dak
70 v Biotvrbatzon clive grey 1o By Mz
~272-29Ccm ity ohve grey
by oturpafed
80-
ol283Cm shell ﬁ’({(]/):(".uf
- s T g - 350cny By H/z Oljve
S0 291305 e, oWGRT 290 7 v Sy /=
pcrease I grey stff mud-
brotui bafion’ oS bly AW IWCrease
w0 clay cowtent
00- j I T |

General comments:
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201

507

80"

so-

JO -

SMEAR

CORE 8H-01-121P

WATER DEPTH 270 ™M

DEPTH IN CORE 200-400 C/»
LOCATION Sf-Awmwe's Basi'v

Described by: J: Freemawn

3610 shell fragmenT
-303~ 31007 almiosi wo
DyOtur batiov

=1 -34)-3)2 0 Fhree faivt,
hghter subhor) zoautal

-%M-S Cn Shetl Graomeat

S 3R 3L Famt b olvebctSn e

—1 “B21CMN SubDhoOr J ?-,rm-;ccz}/l Baror
waron Durelu.

-226-229Cm jighter bawrd

m-
g ~
= 5
2} I
a )< L.t 1 t 2
)
bardds
PV VY B

-33lcm exwd of X-1ty
332¢m e OF SeCiion

L2455 o shell f}-ag/:x;uf

ol 34T -3 ACin S //;9/'77 1 Eall

W ioturbhatiow ‘

L=l 34Q - 38000 lightes DAvo

=1 with admest o biowirpahow

351 -BeH o faintly
bioturbare

L 36H - 3TC Tarst bawvdivg,
HHIe Aioturbod o8

36T -3750 SOME |WITE sC
1N D[C‘T'U:”b(lﬁb "~

&

395 - 35500 S "3}#0!@/6&58
o Diotus ot ionN

385 - 370 V- 5/&7/‘/7‘ AT

o biofurbadicw

«3Q0- 39QC 1HIEDIG
TL/ r’bod 5 O

-3%b Corn 200 E aistiacl
WOirr DU Owys

| S}

Genera! comments:

. 5Q8 - 409 Fraw S howod

SAMPLE

DESCRIFTION RECORD

-3580 -375 Co/0r
axge ffrom byH/z
Aive grevy jo 5\/ 3/2
dar K olive grey

-85 on frawsS/ 10 wo/
Color C/)Qa.ig@ fo

25yr 3/2 v.dark
grey,;Sh biow i

color chamg® 1o 5y 32
ol vE - darK Ol v eygicy.,
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CORE 8H-0/°/21° DEPTH IN CORE 400 - 500 /N
LOCATION St Aww€S Basiw

WATER DEPTH 2707 Described by: 3. mreemaw

13
>
.
-2 \ . SAMPL
Q- wo X L DESCRIPTION Rscogg
L 399- 9230 - V- liftie 10 - -
: | ~O Diotibatiow C
WHO2 -HOH C o Sivaldl HOY =443 v - jwolistiuct
2| shell fragmeuts : bandling effect hetuceu
10- CapproX- Hmm 1049 ) 5y 3.5/2 olive - dari<
olive grey awvd 25Y
Y2 v .(_jaf/(gvfcyfs b
20- | boww - Noderial
423-432¢ SHight peromivg Stiffer

IvereQse o Biotkuebodhow

30- Y N
3L -H4em v TQud]
biotvrhbfon
407 ~{YHt ~HEO O e ait, ,’,-'5,/5/- . . p
| bawding jwereos ,<c/ R S X Ris OIPR '0(74/(/ 0
2 astinls with o Shany BV Tz olivegiey
=7 ~ st cm ohell fragmedT sifty materal wifh
-HED 4O almest ©0 a Shasrp basal cowials
L botuebnfion -NEO - NTECY COMTAATD:
- 'ih"'}» Hdk‘f}:“.i{ ‘&‘». Of— f/Ud/Sh‘/u’(':f /_}:{/,_,[I//W
80 | Shell ‘f:LLC/));L it e ¢ = - o
“HEO SN /\TO/ ,12(,‘1/\/7‘('(.[ O J‘\/ 3 ‘)/2 U/‘/ \/(,""
Worn burrows L dark onve grey awd
-H©0 - HBZ(:/)}) v’, fcxuu'f’lt/ 285\ 32 v CIOU'/CQ'(‘V/
70- e Drow w

SYTS-HTICM 2 shvet

)4 wWorm Ut owd S - ¢ I
80- 480 -HEBCM Qg M8 Con gradahion wrd

’ verfoed wWor ot 5\ Hfz oliveé Nz ‘65/ .
(orrespondiis § 1O
frawsition fion clay
mod mteo day

3

-

b M K88 in e ol Of S("‘CJ/.‘QU

cO- ~+488 - S0l 33 ClirioS) "
WO Ioiotus bojron  -H90Cn T mawy GackS
clve to shffevivy
materiad .
o o 2]

General comments:
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201

2od

50

80

o0 -

SMEAR

CORE 84-0//-/2/°

WATER DEPTH Z70/M

~ DEPTHINCORE 50U 60 )
LOCATION St Awwe S Bas) i

Described by: J - /7e272Q4/

50k =329 V. i e
biotvirboRow

-SiHom blebor sheldl
-Fragm(’,ui

- 529 -ST 3¢50, a/mo:f
VO ioTor batiow

S8 Hebhs

589.Scon bleb
_BQ3-6060CN SONHE
bio fu oo

g
2 -
0 e
D )ﬂ [ S S |
3
i

Generg! comments:

DESCRIPTION

_6611-518¢n V. 9xaaua/
color Chawgt To a Jighten
green ~wot ow AwSEl]
Chor t (enerada grees)
stif clay.

. 513 cm v Slight
fraws: fion N0 L
brighter greew £C7
ow Mywsel! Chdff j)(ﬁ
cimilar o Sy 45/
olive grey STIFF,
smooih Clay

SAMPLE

RECORD

page53



10+

20

50~

8O-

OO -

SMEAR

DISTURB

CORE 84-0// - 12
LOCATION S7. Awwe’s Basii
WATER DEPTH 2701

DEPTH IN CORE 00 - 7COC)
Described by: J-Freernay

iy DESCRIPTION

\ | X-RAY

\é

0020 Smali bleb

o0 Scm spall blg b
- LOb -~ b HO OGN v i TR
bioturba 0 v

64O endl of SEchok 606800 G actued
OHI i w2y Dus o ‘
- k’gcl’u h‘jﬁéﬁ’f’_}@ffu’ ifile paler coloro P abore
¢

657 -65Sun  goswble
shedl fragimens o
-5 -BS8ehN Shight miiredst
ind Drofurbadicw

517, simcorh cay.

L8 T Dieh
682 Cn nall 0/(‘[)
83 .50/ small Lieh

S8 ~0 B Slight
(wCrecSe w i G baliow

General comments:

fiaus how wlo G S/(Q/Wy

(ot ow dowsel dza/?‘)&

SAMPLE
RECORD
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20

50

so-

B0

20 -

SMEAR

DISTURB

CORE Qu-0/ /2P
LOCATION S7. Aawe ‘s Bas/v
WATER DEFTH 270/m

DEPTH IN CORE
Described by: T .Freemaon

700 -800

| W S A |

-705S T bbb o )

105 1120 slight decrease
1w Dioluorbatiow

SNz 130N alimost wo
bioturbaation

“7% 733 oy Sum e biotu ooy
I3 BLOn woDiohu oAl 10y
3 - B Soagbiofurbaiomw

“THS TTITCm admae] G
byiorrbadts o

i R
Looea con Dleb- possibie

—_— o o~ i
Sheill 1va jmwﬂ

L B b T o7 sl G A es

80 wn bleh
385 5 0y Smed! el
-7 (()_)_'70)\ S/?)CL// b/@/:)

o4 =T Faiit, oS Davcd
285 o ewdd of cetton

Ll S

General comments:

DESCRIPTION

SAMPLE
RECORD
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