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An extensive study on physico-chemical parameters
of bay of bengal and central indian ocean basin

Abstract

The analyses of selected Physico-chemical parameters, such as sea surface temperature, sea
atmospheric temperature, barometric pressure, pH, relative humidity, sea surface salinity,
water salinity, precipitation, wind speed, dissolved oxygen, was conducted at 101 stations
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situated between 81030°04”E and 13010°59”N to 79 027°53”E and 5057°07”N, located in

the Bay of Bengal (BOB) and Central Indian Ocean Basin (CIOB). The results obtained
indicate that both BOB and CIOB are congenial for growth, sustenance, development and

distribution of biota.
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Introduction

The aquatic bodies in general and marine waters in particular,
are the largest repository of biota, in our living world. As this biota
is always surrounded by aquatic media, the physico-chemical
parameters of the surrounding waters play an important role on their
life processes. The biota adapts to such variations in physico-chemical
parameters, which tend to have impact on diversity and distribution
of the biota too. Some of the important physico-chemical parameters
such as, Surface Air Temperature (SAT), which is the temperature just
above the sea surface is generally slightly higher temperature than
sea surface temperature. The Sea Surface Salinity (SSS), known to
be the salinity in the ocean, is considered as conceptually simple,
but technically challenging to define and measure precisely. By and
large, the salinity is recognized as, the quantity of dissolved salt
like sodium chloride, magnesium sulfate, potassium nitrate, and
sodium bicarbonate, dissolved into ions in the water. The Sea surface
temperature (SST) is the water temperature close to the ocean’s
surface between Imm and 20m, below the sea surface. Atmospheric
pressure or barometric pressure is the pressure, exerted by the weight
of air, in the atmosphere of the Earth. Low-pressure areas have less
atmospheric mass, above their location and high-pressure areas have
more atmospheric mass above their location. Barometric pressure has
substantive effect on cloud formation, rail fall, as well on biota. The
Precipitation is any product of the condensation of atmospheric water
vapor that falls under gravity. It forms as smaller droplets coalesce
via collision, with other rain drops. The Relative Humidity (RH) is an
air-water mixture and is defined as the ratio of the partial pressure of
water vapor in the mixture, to the equilibrium vapor pressure of water,
over a flat surface of pure water, at a given temperature. The pH of
seawater is generally of the range between 7.5 and 8.4. As it is evident
that, ongoing ocean acidification caused by carbon dioxide emissions
of the world, pH plays an important role in the ocean’s carbon cycle.
Further, pH is known to exert an important role in physiological
processes in the biota.

The Dissolved Oxygen (DO) referred to the level of free and non-
compound oxygen presents in water or other liquids. It has profound
influence on the organisms living within a body of water. Too high or

too low dissolved oxygen, will affect the water quality and can harm
many forms of life, including fish, invertebrates and bacteria, which
need oxygen for their respiration, or to decompose organic material
at the bottom of a body of water, which is an important contributor to
nutrient recycling. The Wind speed, which is also known as wind flow
velocity, is a fundamental atmospheric quantity. Wind speed is caused
by the air moving from high pressure to low pressure, usually due to
change in temperature and has countless other implications. Winds
help in creating waves, which in turn help in mixing of the salts and
other ions in the sea. Thus, it is beyond doubt that above mentioned
parameters are of paramount importance for the biota in the marine
waters.

The Bay of Bengal (BOB) is the world’s largest bay. In the west, it is
surrounded by India and Sri Lanka; Bangladesh to the west; Mynamar
and Andaman Nicobar Islands to the east. The BOB occupies an area
of 2,172,000 KM2. This water body is unique, as it is surrounded by
land, on its three sides and opens to southern side to give rise to Central
Indian Ocean Basin. To this bay, mighty He river Bramhaputra, ‘life
line of north India Ganges and several other rivers such as Meghna,
Padma, Godavari, Mahanadi, Krishna, Kavery flow into it. Thus,
the physico-chemical parameters in general and pH and salinity in
particular vary widely from almost freshwater condition, where these
rivers enter into the BOB, to marine conditions at deep BOB locations.
On the contrary, The Indian Ocean (I0), which extends over 30% of
the global ocean area and is rimmed by 36 littoral and 11 hinterland
nations sustaining about 30% of the world’s population, generally
maintains it pH and salinity. IO is located to the south of the Adam’s
bridge and from southern extreme of Dondra Head (south point of Sri
Lanka) to the North point of Poeloe Bras (5044°N, 950 04’E). Though
there are reports of recording physico-chemical parameters at BOB!*
and CIOB,*? they are scanty, scattered, sometimes in estuaries, tidal
creeks or near shore, apart from limited number of sampling sites etc.,
To overcome this lacunae of information, the present investigations
were carried out.

Materials and methods

101 stations located between 81030°04”E 13010°59”N to 79
027°53”E5057°07”Nlocatedin Bay of Bengaland Central Indian Ocean
Basin have been analyzed for important physico-chemical parameters
such as sea surface temperature, sea atmospheric temperature (by
using digital thermometer, Make: Mextech, Model:Dt-8811 Digital)
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barometric pressure (by using barometer, Make: HTC, Model: AL-
7010), pH (by using digital pH meter, Make: Lutron, Model: 0-14.00
pH Meter PH-201), relative humidity (by using hygrometer, Make:
HTC: Model: 288Cth Thermo Hygrometer) sea surface salinity,
water salinity (by using salinometer, Make: Autosal, Model:8400B
Laboratory Salinometer), precipitation (by using hydrometer, Make
Amber Hydrometers, Model: Twaddle Hydrometers), wind speed (by
using anemometer, Make: HTC, Model: AVM-06 Digital Anemometer
with Temperature and Humidity), dissolved oxygen (by using DO
meter Make: Lutron Model: DO-5510 Oxygen Meter with 0.4 mg/L
Do Accuracy with electrochemical sensors). Further, all the readings
were confirmed with Sutron Automatic weather station on board ORV
Sagar Kanya. All experiments were conducted on board ORV Sagar
Kanya during its cruise No SK-330 (May-June 2016), which had pre
determined area of operation at BOB and CIOB.

Results

(Table 1) provides data on all the parameters analyzed in the
present study. 101 sites selected for recording the data was spread
across Bay of Bengal and Central Indian Ocean Basin. Surface air
temperature ranged between 26.0 to 32.60C, which is convenient for
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the biota for not only to sustain but also to propagate. Sea surface
salinity ranged from 32.5 to 34.53ppt, which is within the range of
tolerable seas surface salinity. Sea surface temperature was between
32.5 and 33.00C, proving to be suitable for marine biota for their
biological activity and sustenance. Barometric pressure recorded in
this study area ranged from 1004.5 to 1010.3, which is within the
range of forbearance by the biota in the ocean. Precipitation recorded
during the study period ranged from 0.0 to 77mm, which indicated
the formation of clouds and rain thereof, thus making it as one of
the important parameters for the studies. Relative humidity in the air
was within the range of 62.9 and 81.2, demonstrating that, there was
always humidity in the air above the study sites, which would benefit
the airborne spores and other biological matters, for their sustenance.
PH recorded from all the 101 sites ranged between 7.2 and 7.7, where
the variation recorded was within acceptable limits. Dissolved oxygen
was between 6.9 to 7.6ml/l proving to be an excellent condition
for biota not only for their living, but also for maintaining healthy
condition. Wind speed recorded in the present studies, was between
0.5 to 14.3M/sec shows that, at some places the water body under
study was calm; while in some other places, where wind speed was
high the sea was moderately rough due to windy conditions.

Table | Physico-chemical parameters of Bay of Bengal and Central Indian Ocean Basin

:l';). Date '(r;'"r‘s‘; LocationLongitude/Latitude SAT(oC) SSS(ppt)
| 10-5-16 718 ?;:ng;EN 311 32.68
81049'68"E
2 105416 1128 |3Z“,54,,N 315 3271
82014'47"E
3 10-5-16 1548 |3Z|3,52,_N 32.1 3272
4 10-5-16 1938 ?ﬁ:fg’,zg,,EN 314 32.72
83048'64"E
5 11-5-16 730 |3Z|6,93,,N 315 32.73
84015'19"N
6 115216 1130 |3Z|8,04,_N 32 32.64
7 11516 1543 ?::::(')ZEN 315 3265
85001'1 I"E
8 115416 1935 |3220,57,,N 312 3261
86035'167E
9 12:5-16 748 I3ZZ4'08"N 31.4 3333
10 12-5-16 1148 ?;Zgi:EN 311 33.56
87035'03"E
Il 12-5-16 1608 |322 N 312 32.85
87058'91"E
12 12-5-16 1948 |3227'3 o 308 3252
88059'38"E
13 13516 728  13029'70"N 322 3292
89000'6 I "E
14 13-5-16 1140 I3ZZ9’89"N 319 3277
I5 13-5-16 1538 ?:Zgg:zEN 326 3278
79E
16 13-5-16 1948 ?§Z§?’25"N 316 32.69
80090'37"E
17 14-5-16 830 |3225,45,,N 318 328

SST( Bar.Pressure Preci-pitation

RH(%) pHDO(m) Vind Speed

oC) (mbar/hPa) (mm) (M/sec)
31.3 1009 | 75 7371 4.3
30.5 1008.9 2 722 74 7.1 4.4
1006.3 6 67.6 747.1 4
30.5 1008.6 8 69 7372 4
302 1009.1 | 66.2 7371 37
30.8 1007.5 [ 65.6 7271 |
30.6 1006.8 3 64.9 7474 2.1
30.7 1008.2 5 64.5 727 1.3
30.4 1009 [ 65.2 73 7.1 27
30.5 1008.1 2 65 7.3 69 32
30.6 1004.5 7 64.9 7369 1.9
30.5 1005.6 10 67.5 7474 1.5
1007.6 0 63.6 7376 0.5
31.5 1006.6 4 629 7469 22
1004.2 9 64.9 747 2.8
1006.3 12 64.7 7268 3
31.5 1008.8 | 66.7 747 1.9
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Table Continued...

ﬂ;. Date '(';Ts'; LocationLongitude/Latitude SAT(0C) SSS(ppt) :g( ?;L::f:;:;e ::nii)"’it“m" RH(%) pHDO(mlI/) m;;gspeed

I8 14-5-16 1148 ?g:fg;ZEN 315 3252 315 10081 5 70 747 1.5
88054'89"E

19 14516 1536 IZZSI’OO"N 319 3266 32 1006 I 683 747 2.8
88050'36"E

20 14516 1958 IZZITOO"N 312 325 315 1008 14 716 7372 33

21 15516 758 ??:;gngN 317 3305 315 1008.1 5 634 7572 5.9
88039'70"E

22 15516 1138 IIZO7’95"N 316 3294 315 1007.6 9 714 747 63
88037'06"E

23 15516 1528 oZ I 30.5 3292 315 10037 8 735 7473 5.9

24 15516 1938 ?g:igi;EN 29.5 3308 315 10069 28 79 7472 46
89013'09"E

25 16516 818 023I’88"N 28.1 327 31 1007.6 2 812 7474 10.4
8805828"E

2 16516 1148 OZZI'09"N 29.5 3264 31 10053 5 776 7573 102

27 16-5-16 1528 ?gzg;‘::EN 292 3263 305 10026 7 797 757. 10.9
88029'95"E

28 16516 1948 0200’22"N 30 3253 305 10043 12 737 7274 135
8803028"E

29 17-5-16 748 9:5’9,72_,,\] 312 3282 31 10047 16 724 7473 N

30 17516 1138 ?g:gg:iEN 308 3253 31 10047 25 742 7373 8.6
8803028"E

31 17516 1528 IOZO3’6I"N 316 3288 31 10022 33 710 7374 8.5
88029'82"E

32 17-5-16 1928 90:9,85,,N 314 329 305 1004.5 38 715 7575 I

33 18516 808 280‘:;,3;%? 31 3276 313 1005.1 6 730 7373 9
88 035'69"E

34 18516 1148 8;5’ N 31 3266 305 10053 I 786 7375 9.3
88 037°24"E

35 18516 1548 80;’ e 31 3263 30 10037 27 771 7473 10.6

36 18516 1938 28:|3§:Zg:$\1 30 3276 31 10052 35 748 7474 12
88043'65"E

37 19516 758 8:”,39,,N 30 33.07 31 1007.1 5 733 7575 1.9
88045'51"E

38 19516 1209 6:48‘8 N 30 3388 31 10061 8 745 7472 9.1

39 19-5-16 1521 iB:;::;,\Ej 30.5 33.4 31 10062 12 765 7474 10
880 43'62"E

40 19-5-16 195 5°°97, N 30 3331 31 10064 16 771 7472 15
880 43'58"E

41 20-5-16 748 6o°|’ N 30.5 3351 307 1007.7 3 737 7473 127

42 20-5-16 1138 z‘::,gjflf 30.5 3342 306 10074 20 726 7472 9.1
88043'89"E

43 20-5-16 1558 6075,82,,,\‘ 30.5 3348 309 1005.1 37 718 7473 8.7
88045'45"E

44 20-5-16 1948 6076,9 N 30.5 3349 31 10075 55 696 7474 9.7

45 21-5-16 748 ii;;,‘;’j?;f 30 3326 308 1008.1 [ 721 7575 132
89042'01"E

46 21-5-16 1128 50; 30N 30 3333 309 10084 26 705 7574 13.7
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Table Continued...

Sl. Time . . . SST( Bar.Pressure Preci-pitation o, Wind Speed
No. Date (Hrs) LocationLongitude/Latitude SAT(oC) SSS(ppt) oC) (mbar/hPa) (mm) RH(%) pH DO(mI/) (Misec)
. 90000’95”E
47 21-5-'16 1528 5 009'32"N 30.2 33.78 30.8 1006.6 38 713 7573 12.5
. 90017°93”E
48 21-5-‘16 1928 4055"37"N 30.1 34.06 30.8 1009.2 53 69.9 7473 12.4
. 9lol1’02”E
49 22-5-'16 748 4012'89"N 30 34.03 30.7 1010.3 6 70.1 7574 9.6
9102627"E
50 22-5-16 1148 4000°42°N 30.1 33.84 306 1010.3 14 70.6 7573 9
. 91041’65”E
51 22-5-16 1548 3 048727"N 30.2 33.89 30.3 1007.2 24 719 7572 9.6
. 91042'87"E
52 22-5-16 1948 3 048'64"N 30 33.89 306 1010.2 40 722 7573 8.5
91041'79”E
53 23-5-‘l6 748 3048'10"N 30 34.08 308 1010 68.1 7572 6.9
. 91042'34"E
54 23-5-16 1158 3 047'50"N 30 33.99 30.9 1010.1 17 71 7672 10.7
. 91041'80"E
55 23-5-‘16 1538 3 050'40"N 30.1 34.04 28.3 10083 33 78.6 7.6 7.1 10.2
. 91042’58”E
56 23-5-‘16 1948 3 047°68"N 30.1 34.02 30.6 1009.9 55 75.6 76 7.1 10.3
. 91023'58”E
57 24-5-16 748 4013'99"N 30.1 34.21 30.3 1010.2 8 75 7.6 7.1 10.1
. 91007'87"E
58 24-5-16 1148 402627"N 30.2 34.48 30.6 1008.8 14 715 76 7.1 10.9
90 053'66"E
59 24-5-16 1558 4037'52"N 30.2 3453 28.5 1007.2 31 728 75 7.1 11.4
. 90041°41”E
60 24-5-16 1948 4046'62"N 30.2 3433 30 1008.4 34 733 7.6 7.1 22.4
61 25-5-16 748 9000689 30 33.95 30.6 1008.5 8 714 75 7.1 1.5
S5ol411”N
62 25-5-16 1158 8903658°E 30.1 33.85 30.7 1007.1 24 724 7573 14.3
5021'91”N
. 89048'69E
63 25-5-‘16 1838 £629'02"N 30.1 33.87 30.5 1005 36 72.2 7572 1.7
. 89038'25"E
64 25-5-16 1948 5035'84"N 30.1 33.37 30.6 1007.7 51 737 7.5 69 1.4
. 89004'24”E
65 26-5-'16 748 6001'88"N 30.1 3343 30.6 1008.1 8 737 7673 11.2
66 26-5-16 1158 88050°82°E 30.1 33.31 30.1 1007.3 19 76.2 7673 12.2
6012'81”N
. 88049'09"E
67 26-5-'16 1548 6015'08"N 30.1 33.56 30.1 1005.8 33 76.2 7673 74
. 88053'66"E
68 26-5-16 1958 6017°52"N 30.1 33.59 30.1 1008.1 48 763 7674 1.5
69 27-5-'16 738 8Bo4674"E 30.1 33.24 30.1 1008.5 7 72.8 77173 12.2
60l4'51”N
. 88049'24"E
70 27-5-16 1148 6015'38"N 30.1 33.21 30.1 1008.4 17 725 7675 6.7
. 88049'62"E
71 27-5-16 1548 601626"N 30.1 334 30.1 1006.3 33 742 7674 13.8
72 27-5-16 1928 8805427E 30.1 3335 30.1 1008.4 45 74.3 7673 8.5
6017'12"N
. 88051'97"E
73 28-5-‘l6 758 6016'00"N 30 33.58 30.0. 1008.4 6 739 7673 14.3
. 88050"20”E
74 28-5-16 1148 6 01720"N 30 33.34 30 1007.6 14 739 7674 8.7
. 88048'76"E
75 28-5-16 1558 601707"N 30 33.39 30 1008.2 27 74.2 7673 1.4
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Table Continued...

;';). Date '("::‘s‘; LocationLongitude/Latitude SAT(oC) SSS(ppt) :g( ?;L::f:;:')’e z:‘er;i)"’“atb“ RH(%) pH DO(mll) z’:li/'s‘:speed

76 28:5-16 1958 zzcl’:?l';f;f 30 3341 30 1007.1 39 732 7772 125
88010'94"E

7 29506 748 0 0L 296 3346 296 10067 9 722 767 9.4

78 29-5:16 1158 o 028 E 295 3357 295 1006.1 28 702 757 89
601 1'03"N
87044'04°E

79 295416 158 0T 295 3359 295 10062 46 708 7472 7.
87031'45"E

80 29516 1948 o0 0 294 3358 294 10082 55 748 7474 9.4

81 30-5-16 748 izgf:NE 293 3402 293 1007.9 i3 720 7575 73
860280 1"E

82 30516 1158 00 295 3384 295 1008 31 722 7775 72
86 01372

83 30516 1548 000 295 3391 295 1006.1 46 €99 7875 7.

84 30-5-16 1958 ‘:S:SSZ:;ZE 294 3392 294 10076 67 75 7875 92
8500680

85 315416 758 0 293 3379 293 10087 I3 725 7874 8
84053'95"E

86 31516 1148 (0 294 338 294 10083 30 781 7875 98

87 31-5-16 1548 ‘531‘5"2‘0327[\? 294 3376 294 10063 53 754 7775 I

88 315-16 1958 gz‘s’fss‘leE 292 337 292 10086 7 762 7676 85
830 53'7"5E

89 16716 738 oo 295 3377 291 10086 I 745 7677 83

90 1-616 1158 izZZOS?NE 293 3361 292 10086 30 733 7678 82
83030°07"E

91 16716 1558 o 296 3352 295 10067 52 722 7677 85
83019'13"E

2 16016 1948 o 295 335 293 10084 7 743 7676 1.4

93 2616 748 iz;‘fa';f 29 335 296 10084 I5 732 7675 I

94 2616 1158 gi:i;ijE 289 3351 295 10085 38 735 7676 1.5
8201 493E

95 26716 1548 o0 28 3341 29 10059 57 765 7675 46

96 2-6°16 1958 i(')‘;:i?; 289 3345 289 1008.] 77 790 7676 1.9
81 005'68E

97 366 758 . OTC 28 3422 28 10086 9 790 7575 82
80048'58"E

98 36716 1158 o 2 289 3424 289 10089 I5 783 7574 5

99 3-6-16 1548 iggiZSZINE 286 342 286 10059 23 795 7575 76

100 3-6-16 1938 gg‘;"r'sz,',NE 285 342 285 1008 33 787 7574 6.1
79027'53"E

o1 4616 758 ol N 29 3422 29 10081 2 789 7476 87

SAT: Surface Air temperature

SST: Sea Surface Temperature

SSS: Sea Surface Salinity (Average of three readings was taken and then calculated SSS).
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Discussion

As 101 sites were studied in the present studies, one can say that
the study is of extensive nature. As the sampling size was large,
the results obtained will give fairly correct report and thus provide
near truth results. AS BOB as it is surrounded by land mass on three
sides the SST is greatly influenced” and remains warm (>280C),"
in the present studies, which was conducted during summer, that too
mostly southern part of BOB, a large number of sites in BOB and
northern part of CIOB showed a relatively higher temperature (28.0
to 330C). Similarly, the SAT ranged from 280C to 32.60C. SAT and
SST recorded in the present studies indicates that, it is quite favorable
for the tropical biota for their natural biological activities.

Similarly, salinity range (32.5 -34.53ppt) is known to be congenial
for physiological activities of the biota living in marine waters.
Barometric pressure recorded, shows that, there no additional or extra
pressure on the biota like the biota, living at abyssal depths, where
coping up with the pressure is one of the major problems faced by
them. As the cruise was undertaken during late summer, just before
onset of monsoon, precipitation of 0-77mm indicates that, the weather
conditions prevailing over the BOB and CIOB during summer, which
was quite common. Whenever the precipitation increases, the size of
the water molecule will also increase and later it falls on the ocean
surface as rain. Humidity in the air is an important criterion, as it helps
the airborne spores to be active. The pH recorded was between 7.2
and 7.7 shows that there is not much influence of the freshwater rivers
decanting into the BOB at the study sites as those sites were mostly
located in the southern part of BOB and northern part of CIOB, where
there is least impact of freshwater rivers flowing into the Bay. PH
is an important parameters for all aquatic biota for their survival. In
the present studies the pH ranged within the permissible level, mostly
alkaline ranging from 7.2 to 7.7pH in the water column, very much
suitable for living organisms. One of the best ecological conditions
encountered in the present studies was Dissolved Oxygen. In all
101 sites the DO was between 6.9 and 7.6ml/l providing congenial
environment for the biota’s aerobic respiration process. Winds bring
turbulence on the surface of the water, which will help mixing of the
water column. This in turn will not only bring the nutrients from one
place to another, but also helps in mixing of the nutrients. It also helps
in the dispersal of plankton, thus providing food for zooplankton which
consumer phytoplankton in the first instance and later zooplankton as
food for fishes. The negative point is these winds and rough sea is
detrimental for fish eggs. Apart from the above, winds above the water
surface, helps in dispersal of clouds, which will result in spreading
of rains to a larger area. In Toto, the present studies indicated that,
physico-chemical parameters analyzed at BOB and CIOB in the
present studies are very much congenial for growth and sustenance of
biota in BOB and CIOB.
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