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9. Preliminary Report on Foraminifera from
the Habitat of Nautilus off the Southeast

Coast of Viti Levu, Fiji

by

Kimihiko OKI"

The field study on the habitat of Nautilus off the southeast coast of Viti Levu Island, Fiji was
carried out during the period from 26 th August to 30 th September, 1983 in comparison with that
in the Philippines (Hayasaka et al., 1982: Hayasaka ed., 1983). During the field work,
bottom samples for the ecological study on foraminifera were collected from ten stations off Suva
(SV-1, SV-3, SV-4, SV-5, SV-7, SV-8, SV-9, SV-10, SV-11 and SV-12) and three stations off Pacific

Harbor (PH-1, PH-3 and PH-5). Because the identification of foraminifera has not been complet

ed, here the writer wishes to describe the general features of the foraminiferal assemblages in the

Fig. 1. Index map showing the studied area and the sampling stations (A : off Suva, B : off

Pacific Harbor).

1) Institute of Earth Sciences. Faculty of Science, Kagoshima University, Kagoshima 890, Japan.
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studied areas to give a basic information for future ecological studies.

Oceanographic Background of the Area Studied

Hayasaka el al. (1985) described in detail the results of the field studies on the environmen

tal background of the habitat of Nautilus. Based on their description, here the writer outlines the
oceanographic environment of the present area (Fig. 1).

The samples of foraminifera studied by the writer are collected from the two separate areas,
offSuva (A) and offPacific Harbor (B), both on the southeast coast of Viti Levu, Fiji. Submarine
topographic features of the two areas are contrasted with each other. Namely, in the area A, the
submarine topography is characterized by a steep slope with a few submarine canyons abruptly
deepening from the outer margin of the barrier reefto the deep ocean bottom, while the area B is
a narrow channel (Mbengga Passage) between the barrier reefs off Viti Levu Island and surround

ing Mbengga Island.

In spite of the difference in topography, thevertical distribution patterns ofwater temperature
in the two areas are similar to each other. The temperature of water shallower than 100 m seems
to be rather constant (24.40-25.42°C) and gradually lowers from 100 m (about 24.5°C) to 600m
(about 7°C) in depth. The same may be said of the changes of salinity with depth. Salinity of
waters shallower than 100 m ranges from 34.2 to 34.4 %0, and that of water deeper than 100 m
gradually changes from 34.0 to 32.0 %0. DO values of waters shallower than 600 m range from
5.7 to 8.4.

According to the result of mechanical analysis (Hayasaka et al., 1985), the median
diameters (Md <f>) of bottom sediments collected from the area deeper than 180 m are all plotted
within a narrow range, from 5.18-6.41 (Mean : 5.91, Standard deviation : 0.40). This suggests that
both areas deeper than 180m off Suva and off Pacific Harbor are under the condition of silt

deposition irrespective of water depth. The bottom samples from the five stations (SV-9F, SV-1 IL,
PH-IL, PH-2L and PH-4F), of which grain-size compositions fall within the field of sandy silt in
the Shepard's triangle, show bimodal grain-size distribution with the peaks around 6 <f> and 3 <j>
and negative skewnesses (a </>). The peak around 3 (f> recognized in the grain-size distribution of
these bottom sediments implies that the sediments were supplied to the site of deposition not by
the everlasting bottom current but by some accidental power of transportation, e. g. submarine
sliding originated from the shallower bottom. This may be endorsed by the fact that the tests of
shallow water benthonic foraminifera are abundantly comprised in these sediments.

Materials and Methods

The bottom samples used for this study were collected at ten stations off Suva and three
stations off Pacific Harbor with a small dredge connected to the trap for Nautilus (Fig. 6 in Plate
1). All samples were preserved in buffered formaline (5 %) and the surface part of eachsample was
stained with Rose Bengal for discriminating the living foraminifera.

In the laboratory, each bottom sample was washed through a 200-mesh (0.074 mm openings)
sieve and oven-dried. Dry samples were split with a microsplitter to yield an aliquot containing



T
ab

le
I.

C
om

po
si

ti
on

of
fo

ra
m

in
if

er
a

in
th

e
bo

tto
m

se
di

m
en

ts
ob

ta
in

ed
fr

om
th

e
14

st
at

io
ns

of
f

Su
va

(S
V

-1
-4

an
d

S
V

-7
-1

2
)

an
d

of
f

Pa
ci

fi
c

H
ar

bo
r

(P
H

-1
.

3
an

d
5)

.
Fi

ji.

S
ta

ti
o

n
N

u
m

b
e
r

S
V

-1
S

V
-3

S
V

-4
S

V
-5

S
V

-7
S

V
-8

S
V

-9
S

V
-1

0
S

V
-1

1
S

V
-1

2
P

H
-1

P
H

-3
P

H
-5

D
ep

th
(m

)
2

7
5

6
4

0
1

8
0

4
6

0
3

6
5

5
5

0
4

6
0

3
3

0
4

2
0

4
6

0
3

3
0

4
6

0
4

2
0

V
ol

um
e

of
Se

di
m

en
t

Sa
m

pl
e

(c
c)

1
5

.4
1

3
.3

16
.1

21
2

2
4

.6
2

0
.4

2
3

.3
2

0
.4

2
6

.7
2

8
.7

2
5

.0
2

0
.0

2
0

.4

B
en

th
on

ic
P

op
ul

at
io

n
in

10
C

C
o

f
se

d
im

en
t

ac
tu

al
ly

co
un

te
d

1
7

3
3

0

4
1

7

5
6

7
8

2
3

6
2

0
9

6
1

5
8

2
0

4

8
8

4
6

3
4

0

2
8

7
3

7

">
">

9

2
1

8
6

4

1
9

9

5
4

7
1

4

4
3

6

3
1

0
6

5

3
2

4

1
0

6
1

5

2
3

8

3
7

5
8

1

3
6

7

2
0

2
8

8

3
1

7

9
0

0
4

5
7

4

A
gg

lu
tin

at
ed

Fo
ra

m
in

if
er

a
(%

)
4

.8
1

6
.5

6
.2

1
5

.2
2

1
.5

1
4

.0
1

6
.6

5
.5

1
5

.7
15

.1
7

.4
3

0
.3

2
5

.1

C
al

ca
re

ou
s

Po
rc

el
an

eo
us

Fo
ra

m
in

if
er

a
(%

)
1

2
.7

3
.8

1
6

.7
8

.3
6

.8
7

.4
9

.0
1

1
.7

11
.1

1
2

.6
1

2
.5

1
1

.0
9

.9

C
al

ca
re

ou
s

H
ya

lin
e

Fo
ra

m
in

if
er

a
(%

)
8

2
.5

7
9

.7
7

7
.0

7
6

.5
7

1
.8

7
8

.6
7

4
.4

8
2

.8
7

3
.1

7
2

.3
8

0
.1

5
8

.7
6

5
.0

in
10

cc
o

f
se

d
im

e
n

t
6

2
3

4
5

9
9

1
5

4
0

6
7

2
1

5
4

8
1

3
3

3
5

0
6

2
1

4
2

5
4

1
0

3
5

2
0

2
3

1
1

4
5

8
4

7
7

8
2

4
2

8
8

1
1

9
2

P
la

nk
to

ni
c

P
op

ul
at

io
n

ac
tu

al
ly

co
un

te
d

PI
.

/P
I.

+
B

en
.(

%
)

1
5

0

2
6

.5

2
4

9

5
1

.3

3
4

1
4

.0

2
3

9

5
4

.0

1
8

5

3
5

.2

2
6

7

5
3

.8

1
9

5

4
9

.5

3
2

7

4
2

.9

21
1

3
9

.4

3
2

7

5
7

.9

7
6

1
7

.2

6
7

1
7

.4

7
6

1
1

.7

PI
.

/P
I.

-F
R

ad
s.

(%
)

9
4

.3
8

7
.7

8
7

.2
9

4
.1

9
3

.0
9

5
.0

9
6

.1
9

7
.6

9
0

.2
9

6
.2

9
7

.4
8

2
.7

8
0

.9

P
I.

:
P

la
n

k
to

n
ic

F
or

am
in

if
er

a
;

B
en

.:
B

en
th

on
ic

F
or

am
in

if
er

a
;

R
ad

s.
:

R
ad

io
la

ri
a



87 Oki ; Foraminifera from the Habitat of Nautilus

aoo*"- \v^pH_1
200 m

Calcareous Hyaline
Foraminifera
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Fig. 2. Map showing the composition and the total number of benthonic foraminifera in
lOcc of wet sediment (A : off Suva, B: off Pacific Harbor).
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more than 200 specimens, and all specimens contained were picked from the aliquot. Aliquots

containing less than 200 individuals of benthonic foraminifera were supplemented by additional

splits.

Remarks on Foraminifera

The total number of benthonic and planktonic foraminifera in each sample, and respective

ratio of agglutinated, porcelaneous and hyaline benthonic foraminifera to the total benthonic

foraminifera, planktonic to the total foraminifera and of planktonic foraminifera to the total

number of planktonic foraminifera plus radiolaria are given in Table 1. Through the analysis

mentioned above, the following several points were made clear.

1) The total number of benthonic foraminifera ranging from 5678 to 54714 in 10cc of

Calcareous Hyaline
Foraminifera

SV-4

SV.-1 /
^PH-1

V.SV-10

/
Calcareous Porcelaneous

Foraminifera

%
50-

~7\—
A) &

Agglutinated
Foraminifera

Fig. 3. Triangular diagram of the ratios of the three kinds of benthonic foraminiferal tests in

each sample (o : stations off Suva, + : stations off Pacific Harbor, • : stations in Tafion

strait, the Philippines).
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Fig. 4. Map showing the frequencies of planktonic and benthonic foraminifera in the bottom
sediments collected from each station off the southeast coast of Viti Levu Island, Fiji.
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sediment never represents the correlation with the water depth. The same may be said of the total
number of planktonic foraminifera and radiolaria in 10 cc of sediment (Table 1).

2) The composition of benthonic foraminifera contained in the bottom sediments off the

southeast coast of Viti Levu, Fiji are given in Figs. 2 and 3. The ratios of the agglutinated and
calcareous porcelaneous foraminifera to the total number of benthonic foraminifera are higher
than those (less than 5.0%) recognized in the samples from Tafion Strait, the Philippines (Oki,
1983). At the stations PH-3 and PH-5, frequency of agglutinated foraminifera ischaracteristically
more than 25.1 %, and that of calcareous hyaline foraminifera is less than 65 %.

The assemblages of benthonic foraminifera contained in the bottom sediments are divided

into two groups by the ratio of the calcareous porcelaneous and the agglutinated foraminifera.
One group (SV-1, SV-4, SV-10 and PH-1) is characterized by the frequencies of agglutinated
foraminifera less than 7.4% and those of calcareous porcelaneous foraminifera ranging from 11.
7 to 16.7%. Another group (SV-3, SV-5, SV-7, SV-8, SV-9, SV-11, SV-12, PH-3 and PH-5) is
characterized by the frequencies of agglutinated foraminifera more than 14% and those of

calcareous porcelaneous foraminifera less than 12.6%. The former is recognized in the sediments
from the bottom shallower than 330 m and the latter deeper than 365 m.

3)The ratio of planktonic foraminifera to the total foraminifera offSuva increases withdepth
(Fig. 4). From the figure showing the correlation between the frequency of planktonic fo
raminifera and the depth of water, it is recognized that each point plotted against the two
parameters mentioned above is on or near a parabola (Fig. 5). The ratio of planktonic fo
raminifera to the total foraminifera at every depth is about 40 %less than that in the caceof Tafion
Strait, the Philippines. The ratio of planktonic foraminifera to the total foraminifera off Pacific

a

a

pi.

Pl. + Be.

Fig. 5. The correlation between the frequency of planktonic foraminifera in the bottom sediments
and the water depth off the southeast coast of Viti Levu Island (PI. : planktonic fo-
ramimifera, Be.: benthonic foraminifera, O : off Suva, + : off Pacific Harbor) and in

Tafion Strait, the Philippines( •).
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Fig. 6. Map showing the frequency of planktonic foraminifera and radiolaria in the bottom
sediments collected from each station off the southeast coast of Viti Levu Island(A : off Suva,

B : off Pacific Harbor), Fiji.



Kagoshima Univ. Res. Center S.Pac. Occasional Papers, No. 4, 1985 92

Harbor is less than 17.4%.

4) At every station, the ratio of number of individuals of planktonic foraminifera to the total

number of planktonic foraminifera and radiolaria is more than 87.2 %except for the two stations

(PH-3 and PH-5) (Fig. 6).

The writer wishes to work out the detailed taxonomic study of foraminifera and to make the

comparative study of them with those from the other waters taking geologic, biological and

oceanographic data into consideration.
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Explanation of Plate 29

Foraminiferal tests in the bottom sediments at the eight stations off the southeast coast of
Viti Levu, Fiji.

Off Suva:

Fig. 1. Station SV-4 (Depth 180 m).

Fig. 2. Station SV-1 (Depth 275m).

Fig. 3. Station SV-7 (Depth 365m).

Fig. 4. Station SV-11 (Depth 420 m).

Fig. 5. Station SV-8 (Depth 550m).

Fig. 6. Station SV-3 (Depth 640m).

Off Pacific Harbor:

Fig. 7. Station PH-1 (Depth 330m).

Fig. 8. Station PH-3 (Depth 460 m).

(Foraminiferal tests concentrated by flotation using carbon tetrachloride; Bar scale=l mm).
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