
Journal of the 
arine Biological Association of India 

ABBREVIATION : / . mar. biol. Ass. India 

Vol. 20 June & December 1978 Nos. 1 & 2 

PRAWN NURSERY GROUND INVESTIGATION OF THE FENI RIVER 
ESTUARY (BANGLADESH) WITH REFERENCE TO IMPACTS OF THE 

IRRIGATION FLOOD CONTROL PROJECT 

CHU-FA TSAI, MD, ALI AZAM KHAN* AND GOBINA CHANDRA HALDER* 

Chesapeake Biological LcAoratory, University of Maryland, Solomons, Maryland 
• Muhuri Irrigation Fisheries Development Project, Directorate of Fisheries, Feni, 

Bangladesh 

ABSTRACT 

Prawn samplings were conducted monthly from February 1978 to January 1979 in the Feni River 
Estuaiy located at the tip of the Bay of Bengal. The estuary was found to be utilized as nursery grounds 
by three species of marine prawns Parapenaeopsis sculptilis, Metapenaeus monoceros and Metapenaeus 
brevicornis, a species of estuarine prawn P«toe/non ify/'/^''"''and three species of freshwater prawns Macro' 
brachium mirabilis, Macrobrachium malcolmsoni and Macrobrachium dayams. Construction of the pro­
posed cross dam and regulator in the lower reach of the estuary will change the present brackishwater 
estuary into a freshwater lake during the dry season. This change will destroy the nursery grounds of P. 
sculptilis and P. styliferus whose juveniles require brackish water for nursing during the dry season, but 
not the other two species of marine prawns M. monoceros and M. brevicornis which require waters of very 
low salinity for nursing their juveniles during the monsoon season. 

INTRODUCTION river (Fig. 1). It is generally known that 
^ „ „ - , . . . estuaries along the Bay of Bengal are utilized 
THE FEW RIVER IS one of the m^or nvers of ^^ ^ ^ ^ ^ ^ ^^^ ^^ ^ . ^ 
Ban^desh. It flows mto the Bay of Bengal, ^ ^ ^ ^ and breeding and hatching grounds 
creatmg m extensive estuary m the northern ^^^ ^ ^ ^ ^ freshwater prawns. These juvenile 
reaches of the bay and the lower part of the p^^^^ .^ ^^^ ^^^^.^^ ^^^ important for local 

Contribution No. Center for Environmental fisheries (Jhingran and Gopalakrishnan, 1973). 
and Estuarine Studies, University of Maryland, Solo- Some of them are the primary sources of seed 
ntons, Maryland, U.S.A. This study was supported for brackishwater prawn culture in that region 
by funds provided by the Bangladesh Directorate of (Bhanat, 1971 ; Gopalakrishnan et al., 1975). 

«bMSe*WorW%rIir ' ' '°^^ "^^^ ^ ^ ^ ' « ' ^ " ^ ° " ' ^ " ^ grounds have been 
Author served as Senior Biologist with the Snell i ^ve^ i f ted for the estuaries of Kulti (Thakur, 

Environmental Group. Lansing, Mtehigai, U.S.A.. 1975), Hooghly-Matlah (Chandra, 1961 ; Rajya. 
during the course of the .study. lakshm', 1961;'Gopalakrishnan, 1971, 1976; 
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Bhanat, 1971; Gopalakrishnan et al, 1975), 
Lake Chilka (Kowtal, 1976), Godavari (Subrah-
manyam, 1973, 1974), Lake Pulicat (Rao, 
1973) and Cochin Backwater (George, 1959, 
1962; Mohamed and Rao, 1971). No such 
biological investigation of estuaries has been 
conducted in Bangladesh. 

Consequently, a concern exists about possible 
adverse impact of the proposed cross dam on the 
freshwater and marine prawn nursery grounds 
in the estuary. Such impact might damage 
the freshwater and marine fishery resources, 
particularly the marine shrimp fishery in the 
Bay of Bengal. 
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« * ^ •.. AND REQUtATQR 

BAr OF BENGAL 

Fig. 1. Prawn sampling stations on the Feni River Estuary. 

According to the plans of the Muhuri Irri­
gation and Flood Control Project of Bangladesh 
under sponsorship of the World Bank, a cross 
dam and regulator (sluice gate) will be construct­
ed in the lower reach of the Feni Estuary at a 
site betwera Bashkali and Char Mukhta (Fig. 1). 

This study was designed (1) to determine 
the species of prawns which utilize the Feni 
River Estuary as their nursery grounds, (2) to 
determine their nursery periods, (3) to assess 
their significance for fisheries in the estuary 
and its adjacent waters and (4) to predict the 
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ijcjlssible impacts of the cross dam on the prawn 
niju^ry grounds and their fisheries. 

STUDY AREA AND SAMPLING STATIONS 

iThe study area extended from the Dacca-
iiittagong Highway brid^ to the mouth 
f̂t the Ffsai River, a distance of 22.9 km. This 

4 ^ of the river is named as the Feni River 
i^uary in this study. Eight sampling stations 
W4re established in the area (Fig. 1). Station 1 
Ms at a site about 455 m downstream from 

r' p Dacca-Chittagong Hi^way bridge. Station 
Ws near the village of Langalmora. Station 

3[ was near the village of Mobarakghona. 
Station 4 was near the village of Char Lamse. 
l$tition 5 was near the village of Bashkali 
ibbut 1 km upstream from the proposed 
Mss dam. Station 7 was near the village 
Jfi Char Mukhta about 1.8 km downstream 
irdm the proposed site of the cross dam. 
^tition 8 was near the villago Nilakkhi Chae 
^bput 3.6 km downstream firom the proposed 
s!t̂  of the cross dam. 

i At low tide the width of the water channel 
i i the estuary was about 30 to 50 m at Stations 
I ^ d 2, about 180 to 360 m at Stations 3, 4, 
ajnd 5, about 360 m at StatiiWi 6 and about 
ejsi) m at Stations 7 and 8. Water depth was 
k^out 0.5 to 1 km. Most of the estuarine 
air̂ a was flat sandbars, occupying about 70 
tb!98 per cent of the area. In the upstream 
sWitions 1 and 2, water was clear and filamentous 
g^ifys were common. Water at the six down-
sltrjeam stations was always muddy as the result 
df icontinuous agitation of sedimaits by tidal 
<yT<mts. Bottom sediments wwe mud near 
tie shores and sand in the middle of the river. 

SAMPLING METHODS 

At each station water temperature was 
.^ured and a water sample v/a& taken for 
iljnity analysis by the silver nitrate titration 
ithod. Prawns were sampled with a 6.5 m 
g, 3 mm mesh beach seine.. Each sampling 

area was about 6.5 m x 150 m. The samples 
were preserved in 15% formalin. They were 
later sorted and identified as to species in the 
laboratory. Their number was counted and 
their length and weight were taken. Sampling 
was conducted monthly from February 1978 
to January 1979. 

RESULTS 

f^ater Temperature and Salinity 
Water temperature of the Feni River Estuary 

varied seasonally (Fig. 2). The lowest was 
22°C in February and the highest was 33* C 
in May. During the monsoon season (June 
to October), the temperature remained fairly 
stable at 30-31"C. 
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Fig. 2. Temperature and Salinity of the Feni River 

Estuary, February 1978-January 1979. 
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Salinity of the estuary showed an obvious 
seasonal cycle, strongly affected by monsoon 
floodwater runoff (Fig. 2). In the months 
of July and August, the estuary became a 
freshwater lake. At the end of the monsoon 
season (September and October), saltwater 
started to intrude into the river, but only reached 
as far as Station 6. Salinity was 4.5 ppt at 
river mouth Station 8. At the beginning of 
the dry season (November), the saltwater 
intrusion reached as far as Station 3, the up­
stream limit of the saltwater intrusion in the 
Feni River. As the dry season progressed, 
the salinity of the estuary increased rapidly 
and reached a peak of 22.8 ppt at Station 8 
and 11.0 ppt at Station 3 at the end of the dry 
season (April). In May and June, floodwater 
runoff started and the salinity in the estuary 
decreased rapidly. Water at Stations 1 and 2 
was fresh year round. On the basis of salinity 
characteristics, the Feni River Estuary was 
divided into two zones: a freshwater zone 
(Stations 1 and 2) and a brackish water zone 
(Stations 3-8). The latter is equivalent to the 
gradient zone (Chandra, 1961) or the true 
estuarine zone (Gopalakrishnan, 1971) in the 
Hooghly Estuarine system of India. 

MARINE PRAWNS 

Three species of penaeid prawns Parapenaeop-
sis seulptilis (Heller), Metapenaeus monoceros 
(Fabricius) and Metapenaeus brevicornis (Milne-
Edwards) utilized the Feni River Estuary as 
nursery grounds. Acetus indicus Milne-Edwards 
was rare and occasionally found only at the 
mouth of the estuary (Station 1) in October-
January. 

Juveniles of P. seulptilis started intruding 
into the mouth of the Feni Estuary in late 
October in the begimiing of the dry season 
(Table 1). As the salinity in the estuary in­
creased and saltwater moved upstream, their 
upstream range also expanded and reached 
to Station 3 in March. They were most 

abimdant during the months of December-
April and absent in the estuary at the peak 
of the monsoon freshwater runoff in the months 
of July to September. Juveniles of P. seulptilis 
apparently require brackish water for nursing. 
They never occurred at the freshwater zone 
of the estuary (Stations 1 and 2). 

In contrast to P. seulptilis, the dry season 
species in the estuary M. monoceros and M. 
brevicornis are the monsoon season species. 
Juveniles of these two species were fairly 
abundant or nearly so in the estuary when it 
became freshwater (Table 1). In April, the 
juveniles suddenly occurred in abimdance in 
the freshwater zone. Very few were taken 
at the upper portion of the brackishwater 
zone (Stations 3 and 4). During the peak of 
the monsoon season, they occupied the entire 
estuary. Juveniles of about 30 mm apparently 
require freshwater for nursing. They left the 
estuary in November and December. 

In India, times of occurrence of post larval 
and juvenile M. monoceros and M. brevicornis 
varied greatly in different estuaries. M. mono­
ceros was found in the lower reaches of the 
Godavari Estuary in October to February 
(Subrahmanyam, 1973) and November to June 
(Subrahmanyam and Ganapati, 1971), January 
to April and July to October in the Pulicat 
Lake (Rao, 1973), and May to December in 
the Chilka Lake (Kowtal, 1976). M. brevi­
cornis occurred in July to December in the 
Hooghly Estuary (Gopalakrishnan, 1973; 
Rajyalakshmi, 1961) and February and March 
in the MatJah stretch (Gopalakrishnan et al., 
1975 ; Bhanat, 1971). These two species of 
Metapenaeus shrimps spend their first year of 
life in estuaries (Subrahmanyam, 1973 ; George, 
1959; Mohamed and Rao, 1971). As they 
grow, they move toward high salinity off­
shore water (Subrahmanyam, 1974) for breed­
ing (Geor^, 1959, 1962 ; George and George, 
1964; Mohamed and Rao, 1971). It seems 
that a great disparity in times of occurrence 
of the juveniles of these two species in the 
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TABLE 1. Number and length of three species of marine prawns taken from the Feni River 
Estuary, February \91i~Jamiary 1979 

Month 
1 2 3 

Station 

4 5 6 7 8 
Total 

Number 
_ Length 
X±S.D. (mm) 

Nov. 
Dec. 
Jan. 

Parapenaeopsii 

1 
1 
1 24 

; sculptilis 

3 
35 
2 

4 

47 
17 
1 

2 
2 

135 

10 
41 

190 
17 
1 

32.1 + 5.8 
30.9 + 3.3 
35.8+13.5 
22,9 ±3.9 
22.3 

Feb. 
Mar. 
Apr. 
May 
June 
July .. 
Aug. .. 
Sep. 
Oct. .. 1 1 50.3 
Nov. 5 23 6 34 49.4±8.4 
Dec. 21 56 9 86 24.9±8,5 
Jan. . . 1 1 1 27.7 

Metapenaeus brevicomis 

Feb. .. 1 1 3 18.1±2.2 
Mar. 
Apr. .. 59 326 2 1 388 28.3+6.7 
May . . 8 51 81 44 59 10 25 15 294 31.5±9.5 
June .. 9 75 1 16 16 38 1 1 157 27.2+9.1 
July .. 1 78 10 2 2 8 9 110 27.6+8.7 
Aug. .. 5 18 200 42 22 3 46 15 351 29.9±6.8 
Sep. 2 2 306 22 38 11 2 382 30.9±5.1 
Oct. 6 11 1 9 1 28 30.6±4.4 
Nov. 18 1 3 1 27.5±6.4 
Dec. .. 72 I 3 2 78 35.6±3.3 
Jan. .. 2 2 16.5+2.1 

Mett^ettaeus monoceros 

Feb. .. ^ 
Mar. .. 
Apr. . 8 6 1 15 30.7±6.4 
May 82 2 1 2 1 2 90 42.0+16.0 
June 
July 27 3 1 31 23.4+5.6 
Aug. .. 4 36 6 1 2 1 2 6 58 31.0±8.9 
Sep 1 27 7 7 2 44 33.6±9.5 
Oct. .. 26 2 1 29 23.3 ±2.7 4 24.7 ±0.6 

1 25.1 
1 28.1 

file:///91i~Jamiary
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estuaries along the Bay of Bengal perhaps is in the estuary. This suggests that P. styliferus 
due to the different salinities in different estuaries 
and to different salinity requirements of the 
dififerent developmental stages of the juveniles. 

ESTUARiNE PRAWN 

Palaemon styliferus Milne-Edwards was the 
only species of estuarine prawn in the Feni 
River Estuary. Like other estuaries in the 
Gangestic Delta in India (Kunju, 1955; 

seems to have a fairly high tolerance to fresh­
water, differing from the same species in the 
Hooghly Estuary which is reported to have a 
low frediwater tolerance (Kunju, 1955). How­
ever, this species were not found in the fresh­
water zone of the estuary during the dry season. 

Most of P. styliferus taken were juveniles 
whose total lengths were less than 30 mm. 
Small juveniles of less than 15 mm appeared 
in great numbers in January and February. 

Panikkar and Menon, 1955; Jhingran and Larger specimens (40-60 mm) were found in 

TABLE 2. Number and length of the estuarine prawn Palaemon styliferus taken in the Feni River 
Estuary, February I91i~-January 1979 

Month 
Station Total 

Number 
_ Length 
X±S.D. (mm) 

Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sep. 
Oct. 
Nov. 
Dec. 
Jan. 

23 
743 
482 
2450 
21 

26 

43 
475 
820 
896 

1346 
255 
479 
260 
29 
26 
125 

9 
435 
256 
1015 

1718 
950 
385 
366 
63 
3 
9 

8 
215 
610 
1270 

693 
14 
485 
137 
28 
55 
7 
48 
187 
146 
147 
2220 

163 
475 
300 
346 
25 
15 
3 
1 

163 
307 
34 
295 

431 
2225 
1210 
607 
11 
114 
13 
12 
7 

323 
236 
936 

4374 
4662 
3341 
4166 
177 
213 
183 
61 
417 
1901 
2103 
6632 

18.4+5.7 
25.1+6.7 
17.1+9.2 
19.7 ±7.6 
25.0+5.9 
26.0±4.6 
27.8 + 6.9 
22.5 + 8.5 
27.2 ±4.8 
24.4+18.1 
21.0 ±7.2 
18.7±7.0 

Gopalakrishnan, 1973), P. styliferus was the 
most dominant species of prawn in the brackish-
water zone of the estuary. In the Feni Estuary, 
this species comprised 65 to 99.6 per cent of 
the total number of prawns in the various 
samples (Table 2). During the monsoon season 
when the flood water runoff was heavy from 
Jxme to September, the upstream range moved 
downstream from Station 3 to Station 6. 
Apparently, many of these estuarine prawns 
migrated into the Bay of Bengal during the 
monsoon season. In the months of July and 
August, when the estuary became a freshwater 
lake, P. stiliferus still remained in abundance 

small numbers from April to August. Berried 
females which are known to migrate seaward 
(Panikkar and Menon, 1955; Kunju, 1955) 
were absent. Obviously, the brackishwater 
zone of the Feni Estuary is utilized as a nursery 
ground by P. styliferus year round. 

FRESHWATER PRAWNS 

Of the six species of freshwater prawns, 
Macrobrachium rosenbergii, M. villosimanus, M. 
dolichodactylus and M. rudis were very rare. 
They occurred only at freshwater Stations 1 
and 2. M. mirabilis, M. makolmsoni and M. 
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myanus were common and used the estuary 
tf some extent as a part of their nursery 
founds in the Feni River system only during 
tie monsoon season. 

M. mirabilis inhabits the upstream portion 
of the Feni River. This species was absent 
in the estuary during the dry season from 
November to April (Table 3). When the flood. 

TABLE 3. Number and length of three species of freshwater prawns taken from the Feni River 
Estuary, February Wi^-Jarmary 1979 

Month 
Station Total 

Number 
_ Length 
X±S.D. (mm) 

M. nUrabilis 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sep. 
Oct. 
Nov. 
Dec. 
Jan. 

M. dayanus 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sep. 
Oct. 
Nov. 
Deo. 
Jan. 

15 
41 
3 
3 

320 
3 
17 

1 
30 
3 
1 

67 
120 
24 
2 
2 
18 

3 
9 
9 
1 

5 

24 
3 
1 
9 

30 
11 
22 
7 

5 
2 

3 

124 
484 
132 
42 
6 
26 

1 
35 

174 
76 

6 
1 

17 
27 

149 
15 
3 

15 
1 
8 
3 

2 
33 
1 
4 

41 
1 

1 
35 

325 
169 

5 
26 

2 
38 
30 

31.5 + 8.5 
22.3 ±9.0 
20.8 ±4.9 
19.7 ±3.8 
26.9+10.4 
29.0±10.4 

14.0 
14.2±4.3 
23.0 ±4.6 
26.0 ±5.6 
27.7 ±5.1 
33.2 ±16.4 
21.4±1.5 
25.5 ±8.2 
17.2 ±3.6 

13.6 

M. makolmsoni 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sep. 
Oct. 
Nov. 
Dec. 
Jan. 

13 
60 
10 
27 

131 
59 
22 

162 
6 
2 

12 
3 

39 
80 

102 
20 
65 
26 
8 

45 

17 
10 

1 
12 
42 11 

12 
16 
99 
90 

ll9 
197 
136 
121 
180 

6 
2 

26.8 ±9.2 
30.1 ±4.5 
36.3 ±7.0 
31.3±5.0 
30.6±7.5 
26.8 ±8.3 
28.4 ±6.5 
31.3 ±7.2 
20.6 ±6.2 
19.5 ±4.9 
31.5 ±0.4 
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water nmofif started in May, juveniles of this 
species migrated downstream to reach Station 
7 where salinity was still 13 ppt. At the peak 
of the monsoon season, they occurred through­
out the entire estuary. They remained in the 
estuary until October. 

M. dayanus also dwells in the upstream portion 
of the Feni River. They were extremely rare 
at the freshwater Station 1 and 2 during the 
dry season (Table 3). This species became 
common at Station 1 in March and at Station 2 
in April. As the freshwater runoff increased 
and the estuary salinity decreased, M. dayanus 
distributed as far as Station 7 in May where 
salinity is 16 ppt. Most of the population 
remained in the freshwater Stations 1-3 during 
the monsoon season. They became absent 
from the estuary in November. 

M. malcolmsoni also dwells in the upstream 
portion of the Feni River. This species rarely 
occurred at the freshwater Stations 1 and 2 
during the dry season from November to 
February. It became common at these two 
stations in March. The numbers increased 
as the monsoon season progressed, and re­
mained at these two stations until June. At 
the peak of the monsoon seasion when the 
freshwater runoff was heavy and the estuary 
became freshwater, juveniles of this species 
migrated downstream as far as Station 6 in 
September. Unlike M. mirabilis and M. dayanus 
which apparently tolerate a certain degree of 
salinity, M. malcolmsoni always remained in 
freshwater. 

POSSIBLE IMPACTS 

The Feni River Estuary is located in a flat 
coastal plain of sediment deposits at the tip 
of the Bay of Bengal. Itis muddy and shallow. 
It has strong tides and currents. The flood 
tide carries sedinients from the Bay of Bengal 
into the estuary and at the same time stirs 
up the deposits in the estuary. The ebb tide 

generates a strong outgoing current, washing 
sediments out of the estuary. There is little 
freshwater runoff during the dry season, and 
most parts of the esttiary became sandbars 
at low tide. Because of strong tidal currents, 
deeply deposited sediments and shallow water, 
the estuary is like a pan of muddy water conti­
nuously agitated by the tidal forces. Erosion 
and the formation of mud banks and sandbars 
are ceaseless phenomena. In addition to the 
above adverse environment, there is a wide 
range of seasonal variations in salinity of the 
estuarine water. At the mouth of the river, 
salinity decreased from 22.8 ppt in April to 
zero ppt in July and August. The estuary 
actually becomes a freshwater lake for at least 
two months during the monsoon season. As 
a result, the Feni River Estuary is unstable. 

Because of the instability of the estuary, 
sessible flora and faujia were virtually absent. 
The benthic invertebrate community is also 
extremely poor. There are no mussels, clams 
and oysters which, normally, would indicate 
a rich estuary. P. styliferuS is the only resident 
prawn in the estuary. It is evident that in 
such an adverse environment, resident com­
munities are unable to develop to significant 
abundance and high diversity. The estuary 
is utilized as a nursery ground by many species 
of marine prawns and freshwater prawns. 

Construction of the proposed cross dam and 
regulator at the mouth of the Feni River will 
change the estuary into a stable freshwater 
reservoir above the dam and a tidal seawater 
area below the dam. This means that during 
the post-construction period, the estuary in 
the Feni River will no longer exist during the 
dry season. Undoubtedly, the nursery ground 
of P. sculptilis which requires brackishwater 
for nursing their juveniles during the dry seaons 
will be destroyed. In contrast, during the 
monsoon season, the estuary of the Feni River 
becomes freshwater and will remain so both 
above and below the dam during the post-
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construction period. Therefore, the nursery 
^oimds of those prawns which require 
fc^hwater for nursing juveniles during the 
n|onsoon season will not be affected. 

;0n the basis of the maximum salinity of 
21$ ppt at the mouth of the river, the estuary 
vi^ich is a mixing zone of freshwater and sea-
wjater undoubtedly extends farther southward 
init̂  the upper portion of the Bay of Bengal 
during the dry season. During the monsoon 
seiason, because of floodwater runoff, the estuary 
moved farther southward into the Bay of 
Bengal. The so-called ' Ganges Estuary' may 

cover the entire ' Mouth of Ganges', which 
extends from Calcutta in India to Cox's Bazaar 
in Bangladesh. It also extends many miles 
deep into the Bay of Bengal. That area of the 
estuary which was under investigation is merely 
an extremely small portion of the Ganges 
Estuary. Therefore, the nursery ground of 
marine prawns in the Feni River Estuary 
occupies a very insignificant portion of their 
nursery grounds in the Ganges Estuary. The 
destruction of such small nursery grounds in 
the Feni River Estuary probably will not have 
a significant effect on the fishery stocks of 
marine prawns in the Bay of Bengal. 
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