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Twenty three species.of living planktonic Foraminifera belonging to 11 genera have been studied from the Wadge
Bank area off southern tip of the Indian peninsula. The fauna is characterized by species such as Globigerinoides con-
globatus, G. sacculifer, Pulleniatina obliquiloculata, Globorotalia flexuosa, G. menardii, G. theyeri, G. tumida, G. ungu-
la{a, and Globoquadrina conglomerata, due to tropical influence on the coastal waters. Presence of Globigerina bul-
loidesand Neoglqboquadrina dutertrei suggests coastal upwelling and these species are more abundant in relatively cool
waters of the nearshpre sites. All the species typical of tropical upwelling assemblage are encountered in the region. The
role of some ecological parameters like temperature and salinity as possible controlling factors in distribution patterns

of the fauna, has also been elucidated.

The Wadge Bank, a submarine plateau with an area
of about 12000 km?, slopes gently up to a distance of
about 55 to 65 km from the coast and is situated
south of Cape Comorin within the continental shelf
of India. From the review works'? on planktonic
. Foraminifera in the Indian coastal waters, it is quite
apparent thai this region has not been adequately
studied. o

Plankton samples collected from different loc-
ations in the Wadge Bank area have been analysed
for living planktonic Foraminifera and the distribu-
tional aspect of this group is discussed in this paper.

Materials and Methods

* Ten surface hauls (0- 10 m) and 6 vertical hauls (0-
200 m) were made with Heron-Tranter net (mouth
area, 0.25 m?; net length, 2.5 m; and mesh aperture,
150 pm), during cruise 109 of R V Gaveshar.i in
June 1982 representing SW monsoon and the
sampling locations were shown in Fig. 1. The usual
standard vertical tows at sts 1 to 5, could not be
made as water depth at these sites was <200 m.
Abundance of each foraminiferal species (Table 1)
was expressed as no. of specimens in 1000 m? for
both surface and vertical tows and only specimens
>150 pm in size (adults) were considered in this
quantitative study, whereas those below this size
(juveniles) were ignored, since certain species of the
specimens < 150 pm of measurement bear similar
characteristic features. However, total fauna com-
prising both adults and juveniles had also been de-
termined.

Results and Discussion
Foraminiferal abundance—It is well known that

standing crop of a group of organisms indicates fer-
tility of the sea. The high standing crop of pelagic
Foraminifera at the locations studied reveals that
Wadge Bank area is very fertile. It is also supported
by the ract that there is apwelling in the region dur-
ing May-June. The density (no. of specimens in 1000
m?) varies from 66,133 to 12,75,294 in the surface
tows, while in vertical tows, it is from 13,401 to
144,961 (Table 1). A higher concentration of plank-
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Fig. 1—Map showing sampling locations
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tonic Foraminifera in surface hauls suggests high
phosphate. content* as observed earlier. This is
chiefly due to the surface waters being enriched with
nutrients. Inorganic phosphate values in the surface
waters of Wadge Bank are always >0.5 pg-at 1-!
during SW monsoon season. In general, in the open
sea, the surface hauls are more rich in concentration
of planktonic Foraminifera than those of vertical
hauls>$,

Furthermore, there is a significant variation in the
mean abundance of specimens with day and night
time tows in the plankton hauls. Mean numbers of
specimens in surface tows for 7 day stations and 3
night stations are 472,485 and 384,680 in 1000 m3
respectively. In the case of vertical tows, corre-
sponding mean abundance values for 4 day stations
and 2 night stations are 57,254 and 25,326 in 1000
m®. Similar reports of higher concentrations of
planktonic Foraminifera in day tows than in night
tows have been made elsewhere*>”~°. This type of
distribution is quite opposite to that of other plank-
tonic and nektonic groups, which normally show in
their diurnal migration high standing crops of organ-
isms during night and low during day in the surface
waters.

Distribution of species—Altogether, 23 species
belonging to 11 genera have been identified from the
plankton samples (Table 1). In both types of plank-
ton tows the most dominant species found at ali loc-
ations are Globigerina bulloides, Globigerinella ae-
quilateralis, Globigerinoides ruber, G. sacculifer,
Neogloboquadrina dutertrei and Globigerinita gluti-
nata. In Indian Ocean, due to proximity of this re-
gion to the equator, the foraminiferal ensemble in
the plankton, is characterized by distinct tropical
species, viz. Globigerinella adamsi, Globigerinoides
conglobatus, G. sacculifer, Pulleniatina obliquilocu-
lata, Globorotalia flexuosa, G. theyeri, G. menaidii,
G. wmida, G. ungulata, and Globoquadrina con-
glomerata. Rare species observed are Globorotalia
anfracta, Globoquadrina hexagona, and Turborotal-
ita humilis (Table 1). The first species is present in a
surface tow and the rest occur in vertical tows. In
general, planktonic foraminiferal abundance (Table
1) shows that most of the species.are more abundant
in surface tows than in vertical tows, but the total
number of species observed is higher in the vertica!
than in the surface planktonic tows.

Presence of G. bulloides and N. dutertreiindicates
prevalent upwelling process in the region. These
species prefer relatively cool waters at the coastal
stations 1 to 5 (Fig. 2), consequent of upwelling of
cold waters. Besides these indicator species, others
which generally occur in the upwelling areas, are al-
so observed in this study and they include Globigeri-

na calida, G. falconensis, G. aequilateralis,Hastigeri-
na pelagica, Orbulina universa, G. menardii and G.
8lutinata (Table 1). All species of tropical upwelling
assemblage 1s described by Duplessy et al' are also
encountered in the Wadge Bank region.

Ecology—Wadge Bark is one of the most produc-
tive coastal areas in the world, where 3 seas meet
with a distinct pattern of water currents in different
seasons. During SW period, the currents flow tow-
ards southeast direction. Surface water temperature
varied from 26.4° to 28°C, while salinity of the wa-
ters from 34.3 to 35.1 (X 1073). At coastal stations
(1 to 5),low temperature and salinity values were re-
corded and beyond these sites along the cruise track
(sts 6 to 10), temperature and salinity values were al-
most uniformly higher being 28°C and ~ 35
(X 107 3) respectively.

In the presznt investigation, two ecological pai-
ameters, temperature and salinity, have been used to
determine their influence on the fauna. The distribu-
tional patterns of the fauna (Fig. 2) clearly demonstr-
ate that they are related to surface temperature and
salinity. Fig. 2 shows that in surface tows, the density
of forams increases with temperature (r=0.86095,
p<.01)and salinity (r=3.7115, p<.05), but in verti-
cal tows, these parameters (r with tempera-
ture=—0.06004, p>.05; r with salin-
ity=~0.13907, p>.05) do not show a definite
trend on the foraminiferzs! abundance.

Based on the present as well as previous hydrog-
raphic surveys, surface temperature variations in the
Wadge Bank show marked lower temperatures at
the nearshore locations compared to offshore. The
difference is as much as 1.5° to 2°C. Upwelling indi-
cator species, viz. G. bulloides and N. dutertrei (Fig,
2) of the surface tows are higher in relative abun-
dance in waters of lower temperatures at the coastal
stations and they decrease in concentratiois with in-
crease in temperature and salinity. Also, it shows
they are more numerous than the most sensiti- >
warm water species of the group like P. obliquilocu-
lata and Globorotaliasp. complex (= G. flexuosa, G.
menardii and G. tumida) added together in their
abundance at these locations. These warm water
species as a whole increase in abundance in the sur-
face tows with increase in temperature and salinity.

In the case of vertical tows, there is a slight dec-
rease in relative abundance of G. bulloides and N.
dutertrei with increase in temperature and salinity,
while the combined warm water species concentra-
tion, increases as such, but not perfectly related to
tem:perature and salinity at locations in the traverse
(Fig. 2).

The present results do confirm the observations
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Fig. 2—-Distribution of foraminiferal species, temperature, and salinity at different stations

of Parker!! in the Gulf of California. Analysis of the
data suggests that temperature and salinity seem to
have a definite control over distribution of the for-
aminiferal species in surface tows but not in vertical
tows. Other ecological factors like light, nutrients,
food etc., and the effects of interaction of these fac-
tors as mentioned by some workers*!2 should also
be considered together to know reasonably precise
distributional trends of the fauna.
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