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ABSTRACT
Thirty-five sediment samples from six sediment cores (onae Lehigh, three
trigger weight and two piston) from thres sites on Northeast Newfoundland Shel
were analysed for bDenthonic and planktonic foraminifera.
The data obtainsd from these cores has been added to the results obtained +from

previous analvses of threes cores also from Northes

i

t Mewtroundland Shelf.

Four benthonic foraminiferal faunas were found in Cores O7TH and F: three post
glacial and one glacial. These fouwr assemblages are {(downcore): an agglutinated
(Inner Labrador Cuwrrent - Late Holocene) assemblage, a N. labradorica (Outer

Labrador Current - early to mid Holocen=) fauna; a M. bariseanum - Fullsnia spo.

- C. laevigata ("cold", more saline offshore Labrador Current - post glacial:
2arly Holocene assemblage; and a C. reniforme — E. excavatum - I. helenas - M.
labradorica ("warm” ice margin - glacial/early post glacial; late Fleistocene!
assemblage. Core 13LH contains a condensed sequehcé5 probably containing two
unconformities, the late and mid Holocene agglutiniated and N. lshradorica
assemblages unconformibly overlying a cold shelf fauna. The planktonic
foraminifera accompanying this shelf fauna indicate an area free of continuous
ice cover and a mixing of water masses.

Cores at sites 15, 16 and {7 contain the late Holocene agglutinated assemblage
unconformably averlying a lats Fleistocene sequence consisting of an ice
shelf/ice margin fauna and barren/reworked zones. All three cores contain the
shelf fauna at the base.

The post glacial record in Cores O7TW and F indicates a "warm" interval of
lowered salinity immediately %nllowing degiaciation, followed by cooling (which
has continued to the present day) and an early Holoceneincrease in salinity.
Ealiﬁity hag then continued to decrease since early Holocene times, to present
day conditions.

The planktonic foraminifera in the surface sediments at sites 15, 16 and 17



indicate a mining of Inner Labrador Curremt - Gulf Btream surface waters during

the late Holocene at this site.



INTRODUCTION

This prodect (Fart II) is & continuation and extension of previous work
completed on three cores from two locations on the Mortheast Newfoundland Shelf
{(Fart I} (Miller et al., 19283). Forty-seven samples from two cores at the 83-033
site, 07 (TW and F) and one from site 1S (F) were previously analysed for

enthonic and planktonic foraminifera. Five distinct benthonic foraminiferal

or

ifi

ssemblages were observed downcors in cores 07TW and P and are believed to

1)

represent a continuous post glacial depositional record. Core 15F contained only

;.

two distinct assemblages downcore; an agglutinated assemblage (interpreted as

[

reflecting the presence of the Inner Labrador Current and therefore Late

—

Holocened overlvying an E. excavatum - C. reniforme ("warm" ice margin - Late

Fleistocene) assemblage., The implication i

i

that the early to mid-Holocene

sedimentary record (10,000-2,500 YBF) is absent at the Core 15 site, reprosented

by a major unronformlty.

The purpose of this work was to further analyse cores (15TW and F} from this
site and two other sites (Cores 14TW and F, 17TW and P} in close proximity of
this one, to determine if the apparent unconformity is regional or locali and
verifty that the stratigraphically youngest (agglutinated) assemblage iz Late
Holocene in age and reflects the presence of the Inner Labrador Current. In
addition, Core 17LH was also analysed, collected from a location offshore of and

—

he Core 07

1]
r+
&

L

&n and Core 18, 1é& and 17 sites; to extend the
paleo-environmental interpretation and determine the completensss and continuity

of the post-glacial record to the north central bortiun of the shelf.



CORE  LOCATIOMS

Six additional cores were selected for study, making nine in total, collected
by the CS5 HUDSON on cruise B3-03Z. These cores were collected emploving a
trigger weight (or gravity, hereafter referred to as TWi, piston (F!, or lehigh

;

(LH} coring devices. These (nine) cores are {see Figurs 9 Cores 07 ({TW and F}

et
T

I

from 509 52,977 N, 53° {8.0° W, water depth 457 m, Jjust offshore of Notre Dame
Charnel: Core 13LH, from 509 07.100° N, 519 13,1007 W, water depth 314 m,
southeast of the Core 07 site and directly offshorz of Lewisporte, Newfoundland
and Cores 15 TW and F, from 489 39.380° N, 51° 82,007 W, water depth 336 m, Cores
16TW and F, from 48° 21,4307 N, 51° B0.Z00° W, water depth 304 m and Cores 17TW
and F from 48° 90,870° N, 519 BU.BO0° W, water depth 304 m, all directly north of

the Grand Banks and due east of Bonavista Bay.

The core sample intervals (Cores 12-17) ar

m

recorded on Tables 4 and 5 (along

with the compilation of the foraminiferal data). Core intervals and data

compilation for Cores O7TW and F are given on Table 1 (Fart IJ.

FRESENT ENVIRONMENT

The Fhysiography, Oceanography and Surficial Foraminiferal Distribution are

all outlined in Fart I.

FREVIDUS WORE

Most previous work relevant to this study is outlined in Fart I and will be
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discussed as a comparison iz made with the results of this work. Howsver, one
additional study has been completed since the initial analyses of Cores 07 and 15
were done.

MacNeil (184! has completsd a detailsd amalysis of benthonic foraminifera in
Cores BO-0Z0-26TW and F, collected from a water depth of 267 m in Outer Motre
Dame Bay {inshore of all cores studisd during both phases of this workl. MacHeil
{1984) found a complex series of benthonic foraminiferal assemblages similar to
that found by Scott st al. (1984 in Cores 78-0Z3-20 (TW and FI from Notre Dame
Channel, both interpreted as representing continuouws post glacial depositional

records.

LABORATORY METHODS

Thirty—five wet sediment (10 cc) cores samples were received (intervals listed
on Tables 4 and Z). All samples were processed as outlined in Part I. Those
stored wet were wet split where appropriate; those samples containing a large
amount of medium to coarse sand/granules wers dried, the foraminifera
concentrated by floatation and dry split whers appropriate. The foraminiferal
species were identified as they were encounteredy an abbreviated faural synonymy
{one reference for sach species) is given in Appendix C (supsrcedes Appendix A)
and additional key slides have been deposited with Dr. 6. Vilks (A.G.C.). The
total or a minimum of 230 benthonic and the accompanving planktonic specimens
wera counted in each sample (whichever wasrsmaller, splitting where appropriatel.
The raw guantitative count data and calculated percent data for the benthonic
+oraﬁini§era in 2ach sample are given in Appendix B lavailable from Dr. G. Yilks
or the senior author). Fercent data for the benthonic foraminiferal species and

count data for the planktonic species are tabulated on Tables 4 and 3.



Table 4: Percent occurrences of all benthonic foraminiferal

species in Cores 13LH and 15TW and P. Planktonic species are
listed at the bottom in actual numbers. X = less than 0.5%.

All samples 10 cc.
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Adercotrysa glomerata

3.3

0.8

8.1

Aaacdiscus incertus

henctius cassis

Astramaina sphaerica

Atlantiella atlantica

Cribrostosoides crassisargo

Cribrostomoides jeffreysi

Eqgerella advena

0.8

Eggerella scabra
Haploghr ageoides_bradyi

4.5

Hesai sphaeramaing bradyl

Hyperasaina cylindrica

Recurvojdes scitulua

0.9

Recphar arctica

Reophax fusiformis
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Reophax gracilis

Lo

0.9

Recphax_scorpiurus

2.9

0.5

Reophax scottii

Saccameina atlantica

20

Saccamsina sphaerica
Saccassina tubulata

Silicosiqmoilina groenlandica

Spiroplectasaina biforais

0.4

97.2 53.2 87,2

18.7 53.0 41.8 12.4 25.0 2.1 37.7 78,4 18.2 13,2

| Textularia earlandi

1.2 1.0

Textularia torquata

3.7

1.4 6.9 7.8

2.0 3.4 5.4

0,9

1.2

Tholosina bulla

Tritaxis conica

Trochaseina niana

0,8 0.8 2.3 2.
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2.7

Trochassina ochracea

2.2

fstacolus crepidulus

0.9

fstacolus hyalacrulus

)

Astrononion gallowayi

1 .8

0.6_0.8

Brizalina pseudopunctata
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1

Buccella frigida

6.4 1.8 1.8 0.6 14,
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4,0 4.8

8.3 4.9

Bulisina marginata

e |Gt [~ [
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Buliminella eleganticsima
Cassidulipa laevigata

Cassidulina reniforse

4 2.7 18,6 12.4 45.3 28,4 15.3

4.4

0.7 5.9 0.3

2.3
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9.5 43,3 8.1 40.7 16.4 5.8 4.5 42,2 46.0 31,0

39.5 26.7

Cibicides lobatalus
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Elphidium qroenlandicus
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Epistominella takayanagii

0.8
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1

4.3

1.9 2.0

Fissurina cucurbitasesa
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2.4 2.0
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0.6 1.1 2.9

0.5

0.6 4.0

Fursenkoina fusiforais

] 1.2

2.1

1.0

0.9 9.3 1.6

b 2.0 .22

Gavelinopsis transluscens

9.3

Slabrateila wrightii

0.5

Globobulimina auriculata

Buttulina lictea

Byroidina coldanii

Haynesina orbiculare

1 2.7 36 2.8 2.6 8.

3

2.1 0.8 9.8 1.8

1.2 12,0

Hoeglundina eleqans

islandiella helenae

18,3 3.8 5.7 2.5 1%

8

Lo 21 5.6 3.4

Islandiella islandica

1

0.5

Islandiella norcrossi

8.8 9.0 29 1.

i

0.3

0.8
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Lagena distoma

Lagena laevis
Lagena sesilineata

Lagena striata

Larynqosigea hyalascidia

Laryngosigea williaesoni

Lenticulina gidba

Pelonis barieeanum

0.7 9.8

0.7

Riliolinella chukchiensis

Nonionella auricula

Nonjonella turgids

N, turqida var, digitata

Nonionellina labradorica

i1 7285 3.0 3.8
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Ooling costata

Oolina glebicsa

Oolina }ineata

Ooling aeio

Ooling cquasosa

Qolina striatopunctata

Parafiscurina hisatiostoma

Parafissurina tectulostosa

0.9

Pullenia bulloides

Pullenis osloensis

0.3

Pullenia subcarinata

Guinqueloculina arctica

Quingueloculing seminula

0.8

0.8

Quinqueloculing stalkeri
Rotiertinoides charlottensis

Scutuloris tegainus

Sigeoidella pacifica

0.8

Stainforthia concava

1 0.8

3.3

6.1

0.9

2,0

0.6

Stetsonia horvathi

0.3

1.7

2.5

0.9

Trifarina anquiosa

1.1

2.8

LA

3.0

L3104

Triloculina trihedra

Valvuliperia laevigata

TOTAL NOS. PLANKTONICS

)

Globigerina bullpides

6, guinqueloba - left coiled

it

G, quinguetnba, - right coiled

Slobigerinita glutinata

3

Slobigerinita uwila

0 |— |0 jun

Globigerinoides ruber

Globorgtalia scitula

Neoql chioquadrina deutertri

N._pachydersa - left coiled

ra
e

N. pachydersa - right coiled

Orbulina universs

juveniles




Table 5: Percent occurrences of all benthonic foraminiferal

species in Cores 16TW and P and 17TW and P..
are listed at the bottom in actual numbers.

All samples 10 cc.

Planktonic species
X = less than 0.57%.
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CORE NMEER

16TW

16P

17P
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Fursenkoina fusiforsis
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Lagena distosa

Lagena_laevis

Lagena cesilineata

Lagena striata

Laryngosiqea hyalascidia

Laryngosigea williamsoni

Lenticulina gibba

Melonis barleeanus

Miliolinella chukchiensis

Nonionella auricula

2.6

Nonionella turgida

N. turgida var, digitata

Nonionellina labradorica

2,8 5.1

Oolina costata

Oolina qlobosa

Oolina lineata

Dolina eelo

Oolina squascsa

Oolina striatopunctata

Parafiscuring himatlcstosa

Farafiseurinra tectulostosa

0.9 0.8

Puljenia bullcides

Pullenia osloensis

07 0.8
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o

Pullenia subcarinata

Quinqueloculina arctica

Quinqueloculina seminula

Quingueloculing stalkeri

fiobertinoides charlottensis

Scutuloris tegminus

Sigmoidells parifica

Stainforthia concava

1.0

Steteonia horvathi

Trifarina_angulosa

0.3 1.7

2.9 13,0

%.216.7 5.8

Triloculing trihedra

Valvulineria laevigata

TOTAL NGS. PLANKTONICS

.

Globigerina bulloides

5, quinquelcba - left coiled

6. quinqueloba - right coiled

Slobigerinita glutinata

Slobigerinita uwla

Globigerinoides ruber

Glohorotalia scitula

Neogloboguadrina deutertri

N, pachyderma - left coiled

N, _pachydersa - right coiled

Orbulina universe

iuveni les
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ORSERVATIONS

The faunal list of species present is compiled in Appendix T {supsrcedes
Appendix A).  The benthonic foraminiferal percent occwrrence data is given on
Tables 4 and 5.

Four faunal units {instead of five) are now recognized in Cores O07TW and F

as these faunal wunits have been revised since the completion of Fart

1]

T
D]
=
-5
m
-

™
i

I they will be briefly reviewed here. They are (1} an agglutinated assemblags

(G7TW:0~%8 cm, OF7F:0-10 cmiy (Z) a Nonionellina labradorica - E. excavatum

dominated assemblage (O7FP:10-50 cm): (3) a Melonis barlesanum - Fullenia spp. {(P.

bullioides, . gsiogensis, P. subcarinata) - C. laevigata assemblage (O7F:50-175

cm) and a E. excavatum - C. reniforme - I. helsnase - N. labradorica assemblage

on Figure 2 (Fart 1).
The agglutinated assemblage in both cores has very low total numbers (£ 205

specimens/ 10 co) and is dominated by the agglutinated species Adercotrvima

glomerata, Recphax spp. (R. arctica, R. fusiformis, R. scorpiwrus, R. scottii)

and Baccammina atlantics accompanied by lower but consistent numbers of

Silicosigmeilina groenlandica and Spiroplectammina biformis. Dominant calcareous

species are Eiphidium excavatum, Buccella frigida and pNaonieonellina labradoricas

subdominant species are Cassidulina reniforme and Melonis barleeanum. There are

lower (7%} but consistent numbers of Islandiella helenas present. The

planktonic foraminifera are almost all NMeogloboguadrina pachyderma left coiled,

but Glebigerina bulloides and Globigerina guingueloba are also present.

The averlap between the two cores (O7TW and F) occurs at approximately 25-30

cm in core O7F. This is based on the absence of A. glomérata from 20 cm onwards

downcore in core O7TW and the low total numbers in the first 30 cm of core O7F

I

ul
Q
-+
]

(Figure Z). It is interesting to note that the percent occurrsnce
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helenas, C. reniforme, E. excavatum and N. labradorica deo not match sxactlv.

Howaver, the top of core OFF appeared toc be {(previously) disturbed when the core
was sampled.

Faunal unit 2 (GFF:10-30 cm) is defined by a peak in the percent ocourrence
{42.7%) of M. labradorica. At this point the benthonic assemblage becomes over
774 calcareous and remains that way downcore. E. excavatum is the co-dominant

specises; together at 2B8.5 cm they account for 30X of the benthonic

1]
i
[t}
1]
=3
o
—
i

ia]
m

The planktonics continue to be dominated by N. pachvderma left coiled.

Faunal wunit 3 (M. barlesanum - Pullenias spp. - C. 1 ata assemblage,

O7F:30~173 cm) is defined by a constant presence of C. lasvigats (at least

N

2%3.8% at 175 cm. There is also a consistent presence (3-8%) o

5
ot
n
~

O
Pt}
+
-+
=

barleeanun. From 30-125 cm there is a steady increase in the percent occurrence

VA

of Fullenia spp. (7.56-20.7%) peaking at 123 cmy then lower percentages (0.&6-5.0%)

af the same group. There are isclated occurrences of both genera downcora

i—4—¢

{175-355 om), but both genera appear suddenly in significant amounts in the fauna
: J ;

at 173 cm and continue to the top of core O7F, though the Fullenia spp. numbers

drop off towards the surface. Neither genus was present in core O7TW in any
significant numbers, suggesting that they do not occur in the present day
environment, The dominant species in this interval (50-17% cm) are E. eucavatum
and C. reniforme (in additon to C. lasvigata). There are unusually low numbers

of N. labradorica and 1. helenae in this interval. Fursenkoina fusiformis,

Stainforthia concava and Globobulimina auriculata are also present. There are
also scattered occurrences of various shelf species present, . g. Dentalina

spp., Lagena spp. Larvngosiagma spp. and Trifarina angulosa. This third faunal

unit is also characterized by higher total numbers of specimens (almost &G00/10
ce oat 100 cm) and planktonic forms as well (Jjust over 600710 cc at 125 cm).
Flanktonic species include over 70% N. pachyderma left coiled and minor

oceurrences of N. pachvderma right coiled, G. bulloides and G. guinguelcba.
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Faunal unit 4, from 173-355 cm. is marked by low total numbers

benthonic specimens/l0cc, « 00 planktonics/ 10 coy and 45-83% {usually at least

r

&0 A E. excavatum and €. reniforme combined.

T

he subdominant species are N,

LYY

labradorica {(up to 28.3%) and [. helenae {(up to 21%). Buccells frigida, Fo

tusiformis, [. norcrossi and 5. concava are consistently present.

r‘l‘
i

Five faunal unit {Figures 10 and 14) occwr downcore in Core 13LH. The first

faunal unit is Unit 1, the aggiutinated assamblage. It occurs in Core 13LH from
0-23 om and has low total numbers (4 1000 benthonic specimens/10 cc) and is
dominated by the speciess A. qlomeratas and 2. biformis, which account for almost

70N of the benthonic fauna. The remainder of the assemblage is very similar to

that in core O7TW and F with the addition of Hemisphaerammina bradvi. The only

calcarenus speciss present are L. reniforme, E. subarcticum and T. angulosa. Mo

planktonic foraminifera are present.

Underlying this assemblage is faunal unit Z - the N, L@Qﬁédariqi aszembl age
(15FP:25-50 cm) defined by s 28.3% peak in the occurrence of N. labradorica
accompanied by E. excavatum (approx. I54%). B, frigida, C. reniforme and M.

barleeanum are also present. The benthonic faunal has higher total numbers (5
2000 specimens/10 cc) and becomes »97% calcareous downcore. The only planktonic
species present is one specimen of N. pachvderma left coiled.

The next assemblage present is faunmal unit 4 (S0-100 cm) and is marked by a

ey

peak in the occurrsnce of I, helenae (30-45%) accompanied by C. reniforme

l-\-'r—r

(12-18%) and E. excavatum (23-30%). Haynesina orbiculare, B. frigida and N.

labradorica are consistantly present in low numbers. Total number of benthonic
specimens drops off sharply in this unit (iQS'spé:imensflﬁ ceoat 75 cm).
Flanktonic specimens are all M., pachvderma left coiled.

Underlwlng unit 4 are two faunas not observed in Cores O7TW and F, now named

faunal units 3 and &. Unit 5 (1ZLH: 1G0-<Z00 cm) is characterized by a dominance

of C. reniforme and a co-dominance of I, helenae (together totalling 40-70% of
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the fauna +rom 100-1Z25 cm) and lower percentages (410%) of E. sxcavatum. .

labradorica is abesesnt from this fauna. There iz al:

it

o a noticeable agglutinated
component to this fauna, dominated by 5. biformis and T. nana. Another
occurrence to note is the higher numbers of planktonic specimens present'
(GO-Z00/1C ccy. Though N, pachyderma left coiled is the most common speciss N,
;achvdefma right colled and G. guinguelcbs (left and right coiled: are

consistently present and there are also scattered occurrences of Glohigerinita

uvilia, G. gluttinata, Globigerindides ruber and Globhorotalia scitula.

o

ALt the base of the core (200 cm) Unit & ococurs. L. reniforme and 1. helen

1)
m

BT

drop to 23% f{combined) and E. exdcavatum rises to 20%. Inm both units 5 and &

there are also many calcareous shelf species present {(e.g. Astrononion gallowayi,

Brizalina pseudopunctata, Cibicides lobatalus, E, bartletti, E. subarcticum,

i

Epistominglla takavanagii, Fissurins marginata, H. orbiculare, 5. concava, l.

notcrossi and M. barleesnum are present as well as scattered occurrencss of

Lagena spp., Ooiina spp., Fullenia spp. and Buingueloculin spp. N. labradorica

is almost completely absent in this fauna. Total numbers are lowsr in unit & but
numerous planktonic species are still present.

Four faunal units occur in Cores 1STW and F (Figures 11 and 14). The top most
unit (15TW:O-50 cm, 15F:0-40 cm) is the agglutinated fauna, as observed in Cores
and 13. Again 5. biformis and A. glomerata are the dominant species,

co-dominant are Textularia spp. (J. earlandi and J. torauata), B. scitulum,

Rgophax spp. (R. arctica, B. gracilis, B. scorpiwrus) and 5. atlantica. There
are minor consistent occurrences of C. reniforme and E. excavatum in this
assemblage and low numbers of 1. hélengg. There is very gqood overlap at the 0
cm mark in 13TW with the 23 cm assemblage in Core 15F; therefore the overlap
Dccufs between 0-10 cm in Core 15TW and not more than 10 cm is missing from the

top of Core 13F. The cross ogver between the calcareous and agglutinated per cent

=~

components occurs quite deep in Core 18P, at approximently &0 cm (Figure 11).
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Figure 11:

species, Cores 15TW and P.

Downcore percent occurrences of the dominant benthonic foraminiferal
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Total numbesrs of benthonic specimens are < 1300/10 co, approximately 73 4 of the
fauna iz agglutinated. Flanktonic foraminifera are low in number {4 53) and the

assemblage is dominated by N, pachyderma left coiled, though there is a varisd

planktonic assemblage present at the top of 13F.

T

-

|
3
[
in
i
[
.
joa
ul
o
a
i
-
—
.
]
i

calacarsous assemblage named faunal unit
(15FP: 40-200cm) . It is dominated by C. reniforme, E. excavatum and an unusual

oocurrence of 5. biformis; these threes species can comprise up to 704 of the

1l

m

fauna. There ars scattered minor occurrences of B, frigida, E. bartletti and H.

arbiculare, Species diversity is low as the total number of bethonic

1]
m

L

1

specimens (20-125 specimens/ /10 cc) and approximately 73% of the benthonic fauna
is calcareous. Flanktonic specimens are absent.

Underlying unit 7 is what is believed to be unit 4 {(1SF:Z200-260 cm), the C.

i 74

reniforme - E. excavatum (total &0-75%) fauna observed in Corss O7F

in Core 1% almost lacking N. labradorica and . helenas. Thers are low total
pumbers (benthonict and only a few specimens of N. pachvderma left coiled.
Unit & {(15F:1260-450 cm) occurs directly beneath unit 7 and is the shelf fauna

phserved in Core 13LH. The dominant species is L. reniforme, subdominant species

are E, excavatum, E. subarcticum, I. helense, T. angulosa and B. frigida with

occurrences of C. lobatalus, E. bartlstti, E. fakavanagii and 1. norcrossi.

Total numbers of benthonic specimens are low (45-280/ 10 ccy and planktonic

numbers are low, but there is a varied assemblage present. There is also a

—

barren zone absent of foraminifera at the 300 and 340 cm intervals,

Cores 15 TW and P and Cores 17 TW and P contain similar sequences those

b1}
in

found in Cores 15 TW and F. There are four faunal units recognized in Cores 14

TW and F (Figures 12 and 1#). The agglutinated assemblage occurs from 1&TW:O-30
Cim, ﬁarked by the dominance of S. biformis and A. glomerata and very low numbesrs
of C. reniforme and E. sucavatum. N. labradorica also occurs. The top sample of

Care 1&F (15 cm) also contains this azsemblags. The 30 cm sample in Core 16TW
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ft

16F =0 the overlap cccurs at the

11

appears to match the S0 cm sample in Cor

surface and there iz little if any missing from the top of the piston cores. The
total number of benthonic specimens varies considerably (100-13007 10 cc) and
there are few planktonic specimens.

Immediately underlying the agglutinated assemblage is faunal umit 7

STW:S0-52 cm, 16FP:S0-150 cm), the C. reniforme - E. sxcavatum - 5. biformis

—
o
5y

assemblage with an absence of M. labradorica and I. helgnag. There are low
numbers of H. orbiculars and E. bartletti present. Total numbers of benthonic
specimens are low {(<200/ 10 cc) and there is only ane planktonic specimen
present. In Core 1&F:150-250 om is an unusual assemblage believed to correlate

with the barren zone in Core 15F. There are low numbers {120/ 10 cc) and the

assemblage is dominated by Buliminells elegantissima (38X at 130 cmi. The sample

at 200 cm alseo contains C. reniforme, E. excavatum and N, pachyderma left coilled.

Eoth samples also contain 8. biformis, Reophax gracilis, Ststscnia horvathi and

Stainforthia concava. This is the only occurrence of this assemblage and it has

basn included with faunal unit 7 because it contains the three dominant species
of this unit.

Underlving wnit 7 is unit & (14F:Z50-440 cm) the shelf fauna, dominanted by C.
reniforme and E. excavatum, co-dominanted by I. helenae with T. angulosa and E.
bartletti. Total numbers are still low and planktonics are absent.

Cores 17TW and P (Figuwres 12 and 14) also contain unit 1 (the agglutinated
assemblage) at the top (17TW:0-4Z cm, 17F:0-10 cm}. There doesn’t appear to be a
match between the assemblages in the two cores; the crossover between the
calcareous and agglutinated per cent occurrences does not occur in the TW core.
It is aszsumed that most of the agglutinated assemblage is missing from Core 17F.

Underlying umit 1 is unit 7 (17P:10-1560 cm), the C. réniforme - E..excavatum -

5. biformis assemblage, very similar to that seen previously in Cores 13F and

16F, These three species comprise &0-70% of the fauna. H. orbiculare, I.
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helenas are also consistsntly present.  Total number of benthonic spescimens are
low (21-170 specimens 7/ 10 co). Some samples are barren of planktonic

foraminifera; the sample at 160 cm contains one specimen of G. uvula.

Underlying unit 7 is unit & (17F:1&4G-400 cm), the shelf fauna. Species
diversity increases noticeably, though E. excavatum and C. reniforme continue to
be the dominant species, the per cent occurrences of E. excavatum drop off to

25%. Subdominant species are B. frigida, I. helenas, . norcrossi and T.

i1}

angulosa. E. subsrcticum, E. takayvanagii and 1. islandica are also consistently

resent. In the lower most sample three planktonic specimens were present., one

)

ig

i

ach of B, guingusloba — right coiled, N. dutertrei and one juvenil

Frevigus Hork

Before interprating the environment of depasitién and interred
pal eo-oceanography at these core sites, the post-glacial sequence at the three
other locations {previously mentioned) on the continental margin will be
reviewed, then comparisons with the results of this work will be made.

The first area of interest is one off Lake Melville in Labrador known as
Cartwright Saddle:; Cartwright Saddle core 12 has heen extensively described and
the data from it used in reconstructing post glacial environments (Mudie st al.,
1984; Scott et al., 1984; Vilks and Mudie, 19783 Vilks, 1980, 1981). The data
for this core is given in Scott et al. (1984).

The Cartwright Saddle surface sediments ares influenced by Outer Labrador
Currént waters. The surface assemblage is dominated by N. labradorica (40-30%)
and E. excavatum and alsc contains high total numbers of both bemthonic and

planktonic specimens (Scott et al., 1984). As piston core tops were the source



Another factor is the sieve size used in processing, for Cartwright Saddle cores

it was 0,125 mm. Sieve fractioms 0,043 ~ 0.125 mm for three Cartwright saddle

4
=
1]
e
[}
TJ
(41}
w
o
it}
o
1]
it
s

guamined (Miller and Mudie, unpub. data) and the zmaller
fraction contains & noticeable portion of the fauna, which is small
agglutinated/calcarecus specimens, particularily data for core 12.

Beneath this N. labradorics

il

fauna at Cartwright Saddle is a L. reniforme, 1.

taretis (=]. helenas! fauna with subdominant speciss E,

noticeakle decrease in the percent occuwrrence of N, labradorica. This fauna is
interpreted as also being deposited beneath an Duter Labrador Current watsr mass

during the early to mid Holocene, but 3 cwrrent slightly colder than the present

b
T
[
=
i

The oldest post glacial fauna at Cartwright Zaddle is the glacial marin

i

i
i
ng
Fad
i

dominated by E. excavatum, C. reniforme and M. labradorica. This is

jul

Fileistocene fauna interpreted as being a "warm” ice margin fauna (Scott an

3

fJI

Medioli, 17BCb: ott =t al., 1984; Vilks, 1981y, It is believed to have besn
deposited along a glacial ice margin, where sea water temperatures were
relatively high xDmDarPd with present day glacial marine environments (Scott et
al. 1784).

The second arsa of interest is just inshore (west! of Cartwright Saddlzs, south
of Groswater Bayi an arsa uhder'the Inner Labrador Current water mass. A series

-

of & piston cores, from water depths of 99-3325 m taken on the inner shelf contain

i

basal till overlain by a mixture of clay and sandy - gravelly mud {(Vilks =t al.
1984). These cores contain three distingt faunas downcors (Milks =t al., 1%84;.
The core taken farthest offshaore (éore 82,-in a 535 m wéter depth) contains a
short {0-% cm) seguence characterized by a predominantly (BO%) agglutinated

szsemblage of A. glomerata, C. crassimargo and 8. biformis. Only core P2, taken

closest to shore (109 m of water), contains a longer seguence (107 om) with an
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o

sem augh this “inshore’ assemblage is dominatsd by 5.

1)
fin
=]
[
P
I
ot
f
r
m
[}
o
151
w
.L.l
+

biformis, Regphax skR.. Egoerells advena and 1. helenas (Vilks et al.. 19584).

this inshors fauna is guite diverse and contains other agolutinated and

D'

i

1z he

2m

m
4t
in
'S

calcarsocus species. Underlving this as

[

renitorme, I. helenas

ge

i

and E. gxcavatum "warm" ice-margin fauna (Scott =t al., 1784)., the same Late

Wisconsinan post glacial fauna found at the Cartwright Saddle location. The

contact betwsen thess two faunas harp and coupled with acoustic and

-
1
it

lithologic data is believed to represent an unconformity (Milks =t 2l., 1984).

or the occasional

-

The third "faunal® unit is barren of foraminlifera except
occurrences of reworked tests and is interpreted as a period of relatively fast

sedimentation of glacial material (Vilks =t al., 1%84). The boundary betwssn the

ice—margin fauna and barren zone is gradual {Milks =t al., 19845,

The third area of interest is on the Newfoundland, rather than the Labrador
margin. Two cores from one site (78-023-20TW and F) in Notre Dame Channsl (286 m

of watesr! wers obtained from an area where the sediments have been devosited in a
uniform manner without truncations (Dale and Haworth, 1379). Tﬁe piston Core
penetrated glacial till amd has provided the most complete glacial - post glacial
marine record available from the Newfoundland Shelf (Scott et al., 17843,
Directly inshore of this location, Macheil (1986) has extensively studied corss
BO-0Z0-26TW and P from a 267 m water depth in Outer Notre Dame Bay. It too

contains what is believed to be a continuous glacial - post glacial record. The

J.l

cores from these two sites contained somewhat similar foraminiferal assemblages;
the seguence at these two locations is much more complex than that seen at either
Cartwright Saddle or Groswater Bay. At both locations the surficial assemblage
is the agglutinated 8. biformis - é; ngmeEaté aésemblage followed downcors by
the M. labradorica peak. After this point the assemblages do not correlate
exactly. In core 24F the sequence is: a Reophax SPR . dohinated assemblage, an B,

excavatum — I, helenag - L. reniforme fauna, & barren zone, an . helsznas - &,
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biformis —~ T. pana fauna, & C. reniforme - E. excavatum - I. helenas - B. frigida
- F. fusiformis (= F, fusiformis and 8. concava) assemblage, an E. excavatum - C.
reniforme unit, a barren zone, and at the base a C. reniforme ~ E. takavanagii
assemblags (MacNeil, 1984). The offshores caore, Core 20F, contains a C. reniforme
- 1. helenae fauna, the Recphax spp. assemblage and then four units dominated by
C. reniforme / E. excavatum /_l; teretis (= 1. helenas) and F. fusiformis (=F.
fusiformis and 3. concaval. Underlying these units is a zone dominated by 3.
bifaormis, then a E. sucavatum - C. reniforme assemblage and at the base a barren
zone (Scott et al., 1984). Scott (1787, pers. :Dmml) correlates the barren zones
at the base of esach core and iz of the opinion that thess sediments are glacial
till deposited by a grounded ice sheet. The C. reniforme - E. excavatum ~ I.
helenae - F. fusiformis dominated units in both cores are interpreted as
occurring beneath a floating ice shelf (Scott et al,, 1984). F. fusiformiz as a

dominant or sub-dominant species

1680; Miller =t al.

glightly lowersd salinities. The

an aggil ated

ES

or more of the

sedimentation rates and reducsd

found on an ice margin, particul

Environmental Interprsets Fa

7 -

component found near the

salinities.

l

accurs in present day deep sstuarine conditions

. 1582b), Hyg srvironment with

in a qu1mt 1ow—o

E. -

similar excavatu C.

reniforme fauna with

,_u

ba

S

of both cores probably reflects one

lder water, coarser sediment, higher
11 of these conditions would be
arily a melting one.

raminitera

The A.

cores (Figure 14) is interpreted

day Inner Labrador Current. This

agglutinated assemblage Vilks et

and the top portions

o
7

¥

7

gt al. (1984} and MacNeil (1984)

glomerats - 5. biformis

al.
of piston cores off Lake HMelville and Grosw

found this assemblage in

assemblage which occcur

1

as appearing in conjunction
assemblage corresponds well

find in the

their
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TW: 0=25 om, and S0-030-3¢

Z6F:0-10 om) from Notre Dame Bay and Motre Dame Channel, respectively. It alsg

corrasponds well to the fauna found in the surface of box cores taken at ths same

m

sites (Mackinnon and Scott, unpub. data; Vilks et al., 1984). The Inner Lahbrador

Current waters have a temperature of 0-32 C and a salinity of I1-34 9790 (Scott

The N. labradorica fauna in Cores G7F and 13LH is similar to what has been
found in the surficial sedimesnts of Cartwright and Hawke Saddles, and fNotre Dame
Bay and Channel (Vilks et al. 19BZ, 1784; Scott st al., 1984; Macheil, 1984).
Thig fauna in Core O7F and in the Motre Dame Channel cores 1s interpreted as

being depeosited in conditions similar to aresas now under the influence of the

present day Outer Labrador Current (1.2, Cartwright Saddlel, areas in desp water
basins on the outer Labrador Shelf where there is mixing of arctic and subarctic
water (Mudie et al., 17584; Vilks, 1783, 1981,

The third faumal unit, which appears only in Cora a7F, ig dominated by E.

excavatum - C. reniforme - I. heienas (which comprise approdimately &0% of the

faunal but it is the presence of Melonis harleganum - Fullznia spp. - C.

lasvigata on which the fauna is defined. The consistent presence of these three

il

peciss is more difficult to explain, (1) because there is no present day
equivalent on the Newfoundland or the Labrador shelwves, and {(2) there is no
gsimilar Quaternary faunal unit in any of the Labrador - Newfoundland areas that

have been subject to any detailed study. Vilks {(1981) finds comparables numbers

of M. zaandamas (= M. barleeanum) as common in specific zones of the Huabernary

in northern Europe, but the two genera {(Melonis and Pullenial are not reported as
ocourring concurrently. | |

These two genera are currently found in an area offshore of this Core OFF
site, on the Newfoundland Slope (southeast of the Core é? site, northeast of

Core 151, and area studied by Cole (1981) and Schafer =t al. (1%B1). Cole {1751



reports P, bulloides as common from I90-IZ210 m, and abundant from 6001350 mg F.
oslognsizs as scattered +rom AQ0-3000 my; and M. zaandamas (= M. barlesanum) as
scattered from I70-3210 m and common from S00~-1400 m.  Howsver, Schafer st al.

{19€1} place these genera in their thanatotope 1A, an area confined to water
depths of < Z000 m and containing a diverses arsnacsous — calcareocus fauna with

unit I.

!
£
2
L
bt

2ous forms which are absent in Cors OFF 4z
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Their thanatotope doss show minor oCCurrences

1]

Dentzlina, gensra found in this wnit 23, too.  These are common archtic waber
ishel+) genera (Loeblich and Tappan, 1933). Bochatfer 2t al. (1981) are of the
opinion that thie fauna is governed by the Outer Labrador Current. Thisz is an

rea of upwelling and miwing (Cole, 1985 pers. comm.), also indicated by the

pil]

presernce of diatoms in the samples (Appendix Bi. The presence of L. lasvigata in
conjunction with C. reniforme is somewhat similar to the middle unit found in
from Emerald Basin {(Bcott et al., 1984). Scott =t al. (1984} report an

Cores
abzence of [, helsnas and E. sxcavatum where numbers of Q. 1aev1aaih ares nigh,

but they also repart Globobulimipa awriculata, Cibicides sp. and scattered

occurrences of various shelf species in conjunction with this fauna. Vilks
(1985, pers. comm.) suggests that this represents an "offshore” Labrador Current
water mass, cold and more saline than the present day Duter Labrador Current.

Faunal unit 4 is the E. exgavatum - €. reniforme faunsa, well documented and
discussed (Mudie =t al., 1984; DSrott and Medieli, 19B0a; Scobi et al., 1984;
Vilks, 1980, 1981) and for which there is no modern analogue.

Cores O7F and 1ZLH contain this fauna accompanied by I. helsnas and N
labradorica, very similar to that found by Vilks (1981} and EBcott et al. (1984)
at Cartwright and Hawke Saddles. Vilks anﬁ Mﬁdie (1??85, Mudis st al. (1984} and
Scott et al. (1984) interprat this fauna as influenced by Outer rather than Inner
Labrédor Current waters, It also appesars in faunal unité in the Notre Dame Bay

and Channel cores, though N. labradorica is not s dominant species in the
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aszemblages. This may be due to the shallow water depth and inshore location of
these ftwo coresy M. labradorica prefsrz offshors basin environments over i

deep. This may explain the presence of M. labrsdorics in Cores O7F and 13LH, and
it’s absence at the Core 13, 16 and 17 sites, as well as the two inshore cores
from Notre Dame Bay and Channel.

What is found in Coress 15, 16 and 17 is a C. reniforme - E. excavatum - 5.

piformis fauna. This is very similar to units found by both Scott =t al., (1984)

and Macheil {178&4) downcors at the two Notrs Dams Bay and Channel sites. This is
also very comparable to faunas observed off Baffin Island Fliords today (Schafer

and Cole, 19848)., These fijords ares covered with sea ice most of the year: have

bottom salinities of I7.0 - 34.5 909 and temperatures in the range of 1.3 -

in

C. There are high SPHM concentrations and moderate to high sedimentation rates.
The sediments in which this fauna is found show evidence of reworking in Cores

183, 1& and 17, Bediment is coarse, angular and poorly sorted: low foraminiferal

Ty

numbers probably indicate a high sedimentation rate. There is a zection in Core
16 underlying this fauna that appears to be reworked and tHere is a gone barren
of foraminifera in Core 15F, underlying a C. reniforme - E. excavatum fauna from
which the agglutinated fauna is absent. These barren /7 reworked zones wera
probably the result of till or till- like material being depositsd in almost
glacial fluvial conditions.

The contact between the Inner Labrador Current {(agglutinated) fauna and the
"warm" ice margin fauna is sharp (at 40-40 cm) in all three cores and must
contain an unconformity.

Scott et al. (1984) and MacNeil (1986) report a similar fauna in both of their
core sites and Scott st al. (1984) interpret this as indicating a slight warming
period (Quter Labrador Current event) at approximately 21,000 YEBEF,

At the base of Cores 13LH, 13F, 1&F and 17F is a divefse fauna dominated by C.

reniforme - E. excavatum and accompanied by many shelf species. It compares very
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well with the Arctic sheld fauna sesn by Loeblich and Tappan (19520 and by

Schafer et al. (I%Bl). Schafer =t al. {1981 are of the opinion that this {fsuna

)

i=s governed by the Outer Labrador Current. This fauna, particularily in Core

17LH, is accompanisd by a abundant and diverse planktonic fauma. This diverse

.

L

fauna would not be present under ice cover and probably indicates a mixing of
water masses.

una is cwrently found are ics fres for a

m

Both of the arsas whers this |

m

partion of This fauna was probably deposited in an environment

+
or
it

L
i
i
=

I

offshore of the ice shest befors the ice entered a recessional state, and the (.

reniforme - E. sucavatum - 8. biformis fauna was deposited during the recession.

The shelf fauna would have been deposited in a guiet, open marine snvironment

I

with near normal salinities and not a high terrigenous sediment input. Loeblich
and Tappan (1933) report this fauna from sandy and gravelly substrates and well

onvygenated waters less than 200 n deep.

Fegional Corrslation and Framework

Though there is little direct chronological control (i.e. cl% dates) on these
cores, dates are available from some of the other material discussed and the
corresponding oceanographic events extrapolated to these core sites. In addition

there is detailed pollen stratigraphy for Corss O7TW and F and 15F; in addition

tg both the Motre Dame Bay and Channel Cores.

r+
-

These events will be discussed here in chronological order, {i.=2. oldest
youngest) and are shown on Figures 14 and 1iS.

Scott et al. (1984) have a Cl% date on Core ZOF from Notre Dame Channel, dating
material caontaining the C. reniforme - E. excévatum - 5, biformis fauna at Z1,
000 ¥BF.,  Scott et al. (1984) are of the opinion that this may be indicative of

an interstade, a slight warming svent when the ice was in a recessional state

that may be correlateable with isctope stage 3. The underlying shelf fauna would
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have been depositsed when conditions were static, a cold open marins sheldf
znvironment, free of continuous ice caver, with a low influx of melt water and

sediment. This shelf fauns must have been deposited at lsast 25,000 YEF,

The L. reniforme - E. esxcavatum - 1. helenae - M. labradorica assemblags

underlying the M. labradorica assemblage in Core 1ZLH and st the base in Core O7F

is observed in all marine shelf sediments and is dated at 16,000 - 12,000 YEBF,

i
e

from the Labrador Shelf to the Guld of Maine (Schnitker, 15974} and the Bay of

ot

Fundy (Scott and Mediali, 1330b). This iz a lates glacial ice~-margin fauna.
pressnce of this fauna on the Inner Labrador Shelsd and on Cartwright Saddle

suggests tha these areas were not glaciated during the Late Wisconsinan (Vilks

and Mudie, 19783 Vilks, 1980, 19B1l; VYilks et al., 1984) though the same fauna at

assemblage.
Overlving this unit in Core 07F (azbsent from all others) is an "offshore”
Labrador Current fauna (1, helenas - C. reniforme - £, laevigata dominated),

=

m

accompanied by Melonis barlesanum and Fullenia spp., It repreéents 2 water ma

more saline than the two underlying faunas. This M. barleeanum - Fullenia spp.

fauna is similar to the present day Newfoundland slope fauna ococuwrring with the
Outer Labrador Current and may indicate the early development of the Labrador
Current. The boundary between this fauna and the underlying C. reniforme - E.
gucavatum fauna is considered to mark the glaciél - post glacial boundary but
there is not snough control to determine if +Hl= is the Holocene - Fleistocene
boundary. This fauna could be very late Fleistocene or =zarly Holocene; it ig
unlikely that it iz older than GO0 years,

The Nonionegllina labradorica fauna ocourred on the inner shelf during the
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d occurs in outer shelt basins today

(Vilks, 198G, 1981 t

fu
s
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4); if indicative of present Outsr Labrador

sz

Current conditions then it probably represents a drop in salinity and

appraximately the same water temperature as the M. barlesanum - Pullenia spp. -

C. laevigata fauna as the Labrador Current continued to develop (7,000 - 3,000

YBF). The M. labradorica fauna is abruptly replaced by a late Holocene

=
o |

agglutinated +fauna in all cores, which appeared with the develaopment of the
Labrador Currsnt 2,500 YEF. This Inner Labrador Current is colder and less

saline than the Outer Labrador Current waters.

Follen stratigraphies confirm the glacial - post glacial boundariss as
determined by the foraminifera. Smith (Figures 4, 5 and &4, Miller et al., 1785
places the glacial - post glacial boundary in Core 07F at cm and in Core 13F

at 30 cm. MacFherson (19864, pers. comm.) has completed a pollen stratigraphy for
the Notrz Dame Bay Coress Z4TW and F and places the Holocens - pre-Holocshe
baﬁndar? at 25F:10 cm, at the base of the N. labradorica foraminiferal
assemblage. Mudie (in Scott et al., 1984) has completed polien analysis for the
Notre Dame Charnel Core and places the glacial - post glacial boundary at 20F: 200
cm. At all four sites the change in foraminiferal assemblage occurs after the
change in pollen which may indicate a lag in bottom water changes.

Due to the similarities in the segquences in Cores 13, 16 and 17, the boundary

-,

in Core 1% can be extrapolated to both Cores 146 and |

~ud

at the base of the
gglutinated assemblage. Similarily the glacial -~ pest glacial boundary in Core

13LH has been sxtrapoclated to the base of the C. reniforme - E. sxcavatum — I.
helenae - N. labradorica assemblage.

In summary, the cores from sites 13, 13, 14 and 17 show a sheld fauna,
probably indicative of static ice margin conditions 20,000 - 25,000 YEF. The
barren zone in Core 15F and reworked zone in Core 14F probably indicate am influx

of sediment and hyposaline waters compatible with the possibility of a warming
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period or interstade with ice in a recessional state. The C. reniforme - E.
gucavatum fauna overlies this in Core 15F and C. reniforme - . helenas overlies

it in Core 13LH. This unit in Core 15F is included with the (. reniforme - S,

giformis assemblage, which may have been depositad in glacial marine or almost

o3

fluvial conditions during this warming (?) period, or the period immediately

£

following {(a coocling period

- -

20,000 - 14,000 YEF) but it is still interpreted as

1

ni

—

not being deposited under continuous ice cover. fauna 1

i

truncated by an

in

it

unconformity in zll three corss.

would have been under the influence of

~1

Both of theses faunas (units & and
the Quter Labrador Current.

In Core 1ZLH is the C. reniforme - I. helenas asszemblage overlain by C.

sl s T -V SATE L

reniforme - I. helenas - E. escavatum - N. labradorica, the 1

te glacial ice

mn

shelf fauna, late Pleistocene in age. This fauna is the oldest found in Core
O7F. Im Core 13ZLH this fauna is truncatsd by an unconformity, in Core O7F it is
overlain by an D*fshqrg, normal marine, post glacial (late Fleistocene - early
Holocene) shelf fauna. During the early and mid Holocene there was a cooling and

an increase in salinity as indicated by the M. barleeanum - Fullenia spp. -~ C.

laevigata fauna, and then the M. labradorica fauna. Cooling has comtinued and

the salinity has decreassd steadily since the mid Holocene; the prasent day

conditions are the coldest and least saline since the last glacial. The

n

N

]
planktonic foraminifera ococwring with the agglutinated fauna in Cores 15, 14 and
17 indicate that the Inner Labrador Current surface waters are being mixed with

Stream waters.

-+

Gul
The stratigraphic sequence in Core O7F appears to be complete and the benthonic
foraminifera show no evidence of reworking. ff this Core 0O7F sequence is
complete then Core I3LH contains at least one unconformity and most of the early
Holocene is missing; and Cores 1S5F, 14FP and 17F contain ét least one ﬁncanfnrmity

and most of the Holocene is missing; there is part (or all) of the late Holocense
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averlying late Fleistocene glacial or =sarly post glacial sediments. Conseguently

there is no sedimentary record here for the period 10,000 - 2,500 YEF, parhaps
longer. The total numbers, lack of planktonic forms and condition of the glacial

fauna do not rule out the possiblitiy of grounded ice/reworking in this ssction

of the cores.

CONCLUSIONS

1. Core 97TW and F appear to contain a continuous though not necessarily
complete post glacial record. Core 1ZLH contains late Fleistocene faunas
overlain by mid and late Holocene faunas: some of the sarly Holocene record
appears to be missing. Cores at sites 15, 146 and 17 contain only a late Holocene
fauna overlying a glacial fauma and a late glacial/early post glacial faunaj
consequently most of the Holocene sedimentary record is absent at these three
sites.

2. There are four distinct benthonic foraminiferal fauna; in Cores O7TW ant F:
an agglutinated (Inner Labrador Current - Late Holocene) assemblage; a N.
labradeorica (Outer Labrador Current - esarly to mid Holocene) assemblage: a M.

barliesanum - Pullenia spp. - E. lasvigata ("cold" more saline offshore Labrador

b
[u]
-
=
m
I
m

Current - post glacial; early Holocens) assemblage; and a C. reni

axcavatum - I, helenae — N. labradorica {("warm" ice margin -~ glacial/esarly post

glacial; late Fleistocene) assemblage.

5« Core I3LH contains a condensed sequence, probably containing two
unconformities, the late and mid Holocene agglutinated and N. labradorica
assemblages unconformibly overlying the “we;rm;I ice margin fauna in turn
wunconformibly overlying a cold shelf fauna. The planktonic foraminifera
accompanying this shelf fauna indicate an aresa free of cbntinuous ice cover and a

mixing of water masses.
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4. Cores at sites 18, 1é& and 17 contain the late Holocenes agglutinated

5T}
i1}

semblage uncontormably overlying a late Fleistocen

i
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ice shelf/ice margin fauna and barren/reworked zones. All three piston cores
contain the shelf fauna at the base.
3. The post glacial record in Cores 07TW and F indicates a "warm" interval of

low salinity immediately following deglaciation, followed by cooling {(which has

continued to the present day! and an early Holocene increase in salinity.

v has continued to decrease since early Holocene times, to present day

(e

lini

N}
1

conditions.
&. The planktonic foraminifera in the surface sedimesnts at sites 15, 1& and 17
indicate a mixing of Inner Labrador Current - Gulf Stream surface walters during

the late Holocenes at tnis site.
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AFFENDIX -C

{supercedes AFFPENDIX A)

Faunal List of Foraminifera

This is not a taxonomic report and synonymies will not be given here.
Howsver, it is important that an unambiguous concept of each speciss be conveved
to the reader, to that end the following refersnces ars given, with illustrations

/ osynonymies of =ach

il

pecies cited in this report. Where the name of the species
in this report is not the same as the one cited in the given reference, the name

immediately following in brackets [J is the one used in the reference given.

The generic classification is in accordance with Loeblich and Tappan (1944

axcept for Atlantiella {(Saidova,. 1981l; see Loeblich and Tappan, 198%) and

i1}

Haynesina (Banner and Culver, 1978).
References are listed in reverse chronological order (starting with the most
recent). First agglutinated, then calcareous species are listed; within each

group the listing is alphabetic. Flanktonic foraminifera are listed at the end.

Benthic Foraminifera

Schroder, 1986

Adercotryma glomgrata (Brady)

Amnmodi scus incertus (d70rbigny)

Astrammina sphasrica (Heron—-Allen and Earland)
Haplophragmoides bradyi (Robertsoni
Recurvoides scitulum (Brady)

Reophax fusiformis (Williamson)

Reophax scorpiurus (de Hontfort)

Saccammina sphasrica Brady

kaminski, 1783

Hyperammina cylindrica (Farr)
Saccammina tubulata (Sars)

Miller =t al., 1782a



Elphidivum excavatum (Terguem! - mostly specimens of E. excavatum forma clava
with some specimens of forma pagna.

Miller et al., 193Zb

zis (Farker!
Cribrostomoides crassimargo (Norman)
Reophay arctica Brady

Reophay scottii Chaster

sSaccammina atlantica Cushman
Spiroplectammina bhiformis (Farker and Jones)
Textularia torguata Farker

Trochrammina ochracea (Williamson!

Brizalina pseudopunctata (HSglund}
Buccella frigida {(Cushman?
Buliminella elegantissima (d°Orbigny)
Cassidulina reniforme (Mgrvang)
Elphidium bartletti Cushman
Elphidium subarcticum Cushman
Epistominella takavanagii Iwasa
Fissurina marginata (Montagul
Fursenkoina fusiformis (Williamson)
Glabratella wightii (Brady)
Havnesina orbiculare (Bradyl
Monionellina labradorica (Dawson!
Quinqueloculina seminula (Linng

Vilks et al., 1982

Atlantiella atlantica (Farker’ [Trochamminella atlantical
Cibicides lobatalus (Walker and Jacob)

Islandiella helenae (Feyling-Hanssen and Buzas)
Monioneglla awricula (Heron—-allen and Earland)

Cole, 1781

Textularia earlandi Fhleger

Cvclogyra involvens (Reuss)
Gyroidina soldanii (d70rbigny)
Fullenia bulloides (d°Orgigny)
Pullenia psloensis Feyling-Hanssen
Stainforthia concava (HSglund)

Scott and Medioli, 19B0a

Hemisphasrammina bradvi Loeblich and Tappan

Lagoe, 1977

.
T
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Stetsonia horvathi Green [F

Stetsonia horvathi and Epistominella arctical

bnudssn, 1971

Eggsrellas scabra (Williamson!
Bulimina marginata d”Orbigny
Cassidulina laevigata d’Orbigny
Elphidium groenlandicum Cushman
Guttulina lactea (d*0Orbigny)
Islandiella islandica (Ngrvang!
Islandiella norcrossi {(Cushman)
Oolina striatopunctata (Farker and Jones)
Tritarina angulosa (Williamson) [Trifarina fluensl

Barker, 1940

Tholosina bulia (Bradyl
Tritawis conica {(d'0Orbigny) [Textularia conical

olus crepiduius (Fichtel and HMoll)
C ides pseudoungsrianus (Cushman?
Lagena distoma Farker and Jones
Lagena striata {(d’Orbigny)
Lenticulina gibba (d70rbigny)
Monionella turgida (Williamson)
Oolina globosa (Montagus
Fullenia subcarinata {(d”Orbigny)
Sigmoidella pacifica (Cushman and Ozawa

Ia

=ta
ibi

AN
l"l l’l

Loeblich and Tappan, 1933

Cribrostompides jeffreysi (Williamson) [Alveophragmium jeffrevsil
Silicosigmoilina groenlandica (Cushman)
Trochammina nana (Brady)

Astacolus hyalacrulus Loeblich and Tappan
Astrononion gallowavi lLoeblich and Tappan
Dentalina baggli Galloway and Wissler
Dentalina frobisherensis Losblich and Tappan
Dentalina ittai Leoeblich and Tappan

Dentalina pauperata d°0Orbigny

Fissurina cucurbitasema Loeblich and Tappan
Globobulimina auwriculata (Railey)

Lagena laevis (Montaguw)

Lagena semilineata Wright

Laryngosigma hyalacrulus Loeblich and Tappan
Larvngosigma williamsoni (Terquem)

Melonis barlesanum (Williamson) [Nonion zaandamae]
Miliolinella chukchiensis Loeblich and Tappan
Jolina costata (Williamson)

Oolina lineata (Williamson)

Oglina melo d*0Orbigny
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Qolina sgquamosa (Montagus

dolina strlatupunrta a (Farker and Jones)
Parafissurina himatiostoma Loeblich and Tappan
Farafissurina tectulostoms Loeblich and Tappan
Huinguelpouwlina arc t a Cushman
duingueloculina sta ri Loeblich and Tappan
Robertinoides charlottensis {Cushman?
Scutuloris teaminus Loeblich and Tappan
Triloculina trihedra Losblich and Tappan

ot
= fies
I'[l [N

Reophay gracilis (Kiar}

Dizcorbis sguamata Farker

Eoeponidella pulchella (Parker) [Pninsellis (7)) pulchelial

Monionella turagida (Williamson) var. digitata Negrvan

Farker and Phleger, 1532

Gavelinopsis fransluscens Fhleger and Parker [TRotal

=
g

ia® transluscensl

HEglundina elegans (d°Orbigny)
Yalvulineria laevigata Fhleger and Farker

»

Flanktonic Foraminifera

Saito =t al., 1981

Globigerina bulloides (d*Orbigny?

clobigerina guingusloba — left and right coiled Watland

Globigerinita glutlinata (Egger)

Blobigerinita uvula (Natland)

Globigerinoides ruber (d*Orbigny)

Globaorotalia scitula (Brady)

Meongloboguadrina dutertri (d°Orbigny)
Meogloboguadrina pachyderma — left and right coiled
Orbulina universa{d’Orbigny)

{Ehrenberg)
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