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Mysids or opossum shrimps are grouped under macro-zooplankton which are used for human
consumption. Mysids are harvested using hand trawl made of mosquito netting during low tide period at
surface water. The study was carried out on monthly basis from one site from Coastal area, three sites
from Mangrove estuarine area and three sites from Saltpan twice a month during May 2016 to
December 2017.They show significant variation in their availability in different seasons. All the
embryos within a single brood pouch were found at the same stage of development. The development
of embryos within the brood pouch divided into three distinct stages as “eggs like embryos”, “eyeless
embryos” and “eyed embryos”. Mysids from Coastal waters found more fecund than mysids from other
Estuarine waters and Salt pan waters. Brood ratio of “Egg like embryos”, “Eyeless embryos” and “Eyed
embryos” also indicates that coastal waters are more productive followed by estuarine waters and salt
pan waters.

Citation: Sushilkumar B. Chaudhari and Dilip V. Nakhwa. 2024. “Quantitative analysis of different stages of embryos per brood pouch of mesopodopsis
orientalis from coastal, Estuarine and Saltpan Waters”, Asian Journal of Science and Technology, 15, (12), 13233-13242.

Copyright©2024, Sushilkumar B. Chaudhari and Dilip V. Nakhwa. This is an open access article distributed under the Creative Commons Attribution License,

which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Members of the order Mysidacea are shrimp like crustaceans,
commonly called “opossum shrimp”, which refers to the presence of a
brood pouch or marsupium in mature female. Fertilization is external.
The male sheds the sperm directly into the brood pouch or near to its
proximity and is carried to the marsupium by currents. The eggs are
shed into the brood pouch where fertilization takes place. The larval
development takes place entirely within the marsupium. The
development within the marsupium can be divided into three stages as
eggs, eyeless larvae and eyed larvae (Mauchline 1971). All the larvae
within a single marsupium are at the same stage of development.
They are regularly oriented, their heads pointing posteriorly and
closely packed together. The duration of marsupial development is
related to ambient temperature and salinity and varies with species
and ranges from 96 hrs at 25° C -29° C (Nair 1939) to 150 - 270 days
at 0.2°C -10°C (Berril 1971; Lasenby and Langford 1972). In general,
in colder temperature the length of incubation period is greater than
under warmer conditions. Mauchline (1980) has observed that eggs
do not occur in the brood pouch since they are fertilized immediately,
they are extruded from the oviducts. The early embryos are, therefore,
spherical or sub-spherical and their size is closely similar to that of
ripe eggs within the oviducts. The number of eggs contained in the
brood pouch of a female depends upon her body size, the size of the
individual eggs as well as latitudes and the season of the year. A
relationship between the increasing body size of the female and
increasing number of embryos in the brood pouch has been shown to
exist in Mesopodopsis slaberi by Macquart-Moulin (1965), in
Metamesopodopsis elongate by Clutter and Theilacker(1971), in
Mysopodopsis  almyra  Price and Vodopich (1979) and

Mauchline(1971, 1973). Mysids species have a short reproductive
cycle, which means they can quickly reproduce in vast numbers, and
are a potentially useful food source for both wild and cultured
organisms (Biju ez al. 2009). In all species in the order Mysida, the
females carry their embryos in the brood pouch or marsupium, a sub
thoracic chamber formed by pairs of overlapping oostegites, where
juveniles develop until they attain the adult form (Price 2004). Some
species breed throughout the year, some produce three or more
generations per year, some produce two and some only one
generation per year. The present study undertaken to find out quantity
of different stages of embryos.which will enable to help culturing of
mysids which can be used as live feed for aquaculture.

MATERIALS AND METHODS

Description of study area:

1. One site from Coastal area, the Back Bay, a shallow bay opposite
to Wilson College also called as Girgaon Choupati.

2. Three sites from Mangrove estuarine area (Juchandra, Thane and
“Kandalvan” at Mauze — Mulund/Bhandup). This study area is a
vast expanse of mangrove habitat and

3. Three sites from Saltpan (Airoli, Vasai and Naigaon) from
different parts viz., reservoirs, condensers and crystallizers.

Sampling procedure and data analysis: A plankton collection net was
used for the collection of samples during low tide period at surface
water in every month manually during May 2016 to December 2017.
The study was carried out monthly basis, once in Waxing period
(New Moon to Full Moon) and once in Waning period (Full Moon to
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New Moon) at Coastal, estuarine and Saltpan waters during May
2016 to December 2017. Samples preserved in 5% buffered formalin.
Mysids counted under a stereomicroscope in the laboratory.

Laboratory work: Mysids classified into different groups based on
the degree of development of secondary sexual characteristics. Sexes
can be distinguished by the presence of an extended fourth pleopod in
males and the brood pouch in females (Mauchline 1980). The average
number of specimens examined fortnightly for the study of breeding
and fecundity for embryonic development. A dilute menthol solution
was applied to slowly numb sample bodies, and after 10-15 minutes
they were fixed with a solution of 4% formaldehyde for 5-10 minutes.
The marsupial fecundity was determined by opening with a dissecting
needle the pouch of each ovigerous female whose pouch showed no
signs of damage.

RESULTS

The females were divided into three groups, Females carrying 1
“Eggs like embryos”. 2 “Eyeless embryos”. And 3 “Eyed embryos” in
their brood pouches. Nunez-Lecuanda (2013), identified marsupial
stages of development. The terminology of Wortham-Neal and Price
(2002) in Americamysis bahia (Molenock 1969) was used for the
description of embryonic stages. (Armando ef al. 2018).

which was 1-21 no (Table: 1). Among which, maximum “Egg-like
embryos” 21 (43.6% of Grand total (ALL waters)maximum “Egg like
embryos”48.16 obtained in all waters)found in the month of October
2017(Winter) whereas, minimum “Egg like embryos” found
1(10.34% of Grand total minimum “Egg like embryos” 9.67 obtained
in all waters) in the month of July 2016 and June August 2016
(Juchandra) and March, November 2017(Thane creek)and not a single
“Egg like embryos” found in March, April, May, June, August,
November and December 2017. (Table: 10). “Eyeless embryo™:
Eyeless embryos have developing eyes and antennae. The average
number of Eyeless embryos found 10.84 (7.47% of total “Egg like
embryos” 145.02) with the range of which was 1.07-28.30 no.(Table:
1). Among which, maximum “Eyeless embryo”28.30(46.93% of
Grand total maximum60.3found in the month of November 2016
(Winter) whereas, minimum “Egg like embryos” 1.07 (14.46% of
7.40 Grand total minimum “Egg like embryos” found in the month of
April 2017(Summer). (Table: 10).“Eyed embryo”: “Eyed embryo”
have fully developed stalked eyes and developing thoracic
appendages. The average number of “Eyed embryo” found 11.94
(7.69% of total “Eyed embryo” 155.21) with the range of which was
18.06-17.56 no.(Table: 1). Among which, maximum “Eyed embryo”
17.56 (35.7% of 49.19Grand total maximum “Eyed embryo” s found
in the month of October 2017 (Winter) whereas, minimum “Eyed
embryo”8.06 (66.83% of 12.06Grand total “Eyed embryo”) found in
the month of October 2016 (Winter) (Table 10).

Table 1. Number of broods and Month wise maximum and minimum number of broods in Coastal waters of Girgaon Chowpati

Number of Embryos per brood pouch

"Eggs" Range "Eyeless" Range "Eyed" Range Total Broods
Total (122;7398%) 4-21 (134:4?(?%) égogb 155.21 (36.81%) 8.06-17.56 | 421.51
Average 10.11(8.32%) | 1-22 10.84(7.47%) 2-28 11.94(7.69%) 1-23
Brood Ratio 1 : 1.20 : 1.28
Month wise maximum and minimum number of broods

Maximum Minimum
Month Eggs Eyeless Eyed Month Eggs Eyeless Eyed
October 2017 21 (43.6%) July 2017 4 (41.37%)
November 2016 28.3 April 2017

(46.93%) 1.07 (14.46%)

October 2017 17.56 (35.7%) October 2016 8.06 (66.83%)
Grand Total of Maximum 48.16 603 49.19 Gr.ar.ld Total of 967 7.40 12.06
broods Minimum broods
Maximum broods ratio 1 0.82 1.02 Minimum broods ratio 1 1.63 1.25

Table 2. Number of broods and Month wise maximum and minimum number of broods in Estuarine waters of Juchandra

Number of Embryos per brood pouch

"Eggs" Range "Eyeless" Range "Eyed" Range Total Broods
Range
Total 81 1-15 41.86 4.84 - 39.09 4.50-7.0 161.95
(50.02%) (25.85%) 7.17 (24.14%)
Average 8.10 2-12 5.98(8.15%) | 1-18 5.58(14.27%) 1-10
(10%) (14.29%) (14.27%)
Brood Ratio 1 : 0.52 0.48
Month wise maximum and minimum number of broods
Maximum
Month Eggs Eyeless Eyed Month Eggs Eyeless Eyed
March 2017 15 (50%) July 2016 1 (18.18%)
May 2016 and February 2017 7.17 March 2017 4.84 (33.24%)
(19.03%)
April 2017 7 (20.19%) June 2016 4.5 (30.67%)
Grand Total of Maximum 48.16 60.3 49.19 Grand Total of 9.67 7.40 12.06
broods Minimum broods

Number, Month & Season wise Maximum and Minimum Different
Embryos per brood pouch

Coastal waters: Frequency of developmental stages which determines
the marsupial fecundity (number of embryos). Such as “Eggs like
embryos”: Eggs do not occur in the brood pouch since they are
fertilized immediately, they are extruded from the oviducts (Nair
1939). The early embryos, however, are spherical or sub-spherical. In
coastal waters, the average number of “Egg-like embryos” found
10.11(8.33% of total “Egg like embryos” 121.38) with the range of

Estuarine waters : In all estuarine waters of Juchandra, Thane creek
and Mulund, out of total “Egg like embryos” 164.89 (24.80% of total
broods 665.01), the average number of “Egg like embryos” found to
be 5.92(3.59%) with the range of which was 1-16 no.; out of total
“Eyeless embryos” 309.02(46.47%) the average number of “Eyeless
embryos” found 8.25 (2.66%)with the range 1-28 no. and out of total
“Eyed embryos” 191.10 (28.74%), the average number of “Eyed
embryos” found 6.96 (3.64%)with the range 1-14 no. (Table 5).
Among which, maximum “Egg like embryos”15(48.16% of Grand
total maximum 48.16“Egg like embryos” obtained in all waters)
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found in the month of March 2017(Juchandra) (Winter) whereas,
minimum “Egg like embryos” found 1(18.18% of Grand total
minimum “Egg like embryos” 14.56obtained in all waters) in the
month of June, July & August 2016 (Juchandra) and March,
November 2017(Thane creek)and not a single egg like embryo found
in March, April, May, June, August, November and December 2017.
(Table 10). “Eyeless embryo”: Eyeless embryos have developing eyes
and antennae. The average number of Eyeless embryos found 309.02
(46.46% of total eyeless embryos 665.01) with the range of which
was 1-28no.(Table: 5). Among which, maximum “Eyeless embryo”20
(33.17% of Grand total maximum60.30 “Eyeless embryo”) found in
the month of May 2016 and August 2017 (Thane creek) whereas,
minimum “Eyeless embryo”4 (54.05% of 7.40 Grand total minimum
Eyeless embryos found in the month of March 2017 (Thane creek).
(Table: 10). “Eyed embryo”: Eyed embryos have fully developed
stalked eyes and developing thoracic appendages. The average
number of Eyed embryos found 6.96 (3.64% of total “Eyed
embryos”191.10) with the range of which was 1-14.(Table: 5).
Among which, maximum “Eyed embryos”18 (36.59 % of 34.67Grand
total maximum “Eyed embryos” found in the month of January 2017
(Thane creek) (Winter) whereas, minimum “Eyed embryos”3
(24.87% of 12.06 Grand total “Eyed embryo”) found in the month of
May 2016 and September 2017 (Thane creek) (Table: 10).

“Eyeless embryo”: Eyeless embryos have developing eyes and
antennae. The average number of “Eyeless embryos” found 5.98
(14.28% of total “Eyeless embryos”41.86) with the range of which
was 1-18 no. Among which, “Eyeless embryos”7.17(19.03% of
Grand total maximum “Eyeless embryos” 60.3) found in the month of
May 2016(Summer) and February2017(Winter) whereas, minimum
“Eyeless embryos”4.84(65.40% of Grand total minimum “Eyeless
embryos” 7.40) found in the month of March 2017(Monsoon) (Table:
2). “Eyed embryo”: Eyed embryos have fully developed stalked eyes
and developing thoracic appendages. The average number of “Eyed
embryos” found 5.58 (14.27% of total “Eyed embryos”39.09) with
the range of which was 1-10no. Among which, maximum “Eyed
embryos” 7(14.23% of Grand total maximum “Eyed embryos” 49.19)
found in the month of April 2017 (Summer) whereas, minimum
“Eyed embryos”1 (10.34 % of Grand total minimum “Eyed embryos”
12.06) found in the month of July 2016 (Monsoon) (Table: 2) In
Estuarine waters of Thane, the average number of “egg-like
embryos” found 2 (13.33%) of total egg like embryos 15) with the
range of which was 1-5 no. Among which, maximum embryos 4
(8.30% of Grand total maximum48.16) found in the month of
September 2017 (Monsoon) whereas, minimum egg like embryos
found 1(18.18% of Grand total minimum “Egg-like embryos”9.67)
found in the month of June and August 2016 and March and

Table 3. Number of broods and Month wise maximum and minimum number of broods in Estuarine waters of Thane creek

Number of Embryos per brood pouch

"Eggs" Range "Eyeless" Range "Eyed" Range Total

Broods

Total 15(524%) | 1-4 192.62 (67.27%) 4-20 78.72 (27.49%) | 318 286.34
Average 2(13%) 1-5 11.33(5.88%) 1-25 7.16(9.09%) 1-14
Brood Ratio 1 : 12.84 : 5.25
Month wise maximum and minimum number of broods

Maximum Minimum
Month Eggs Eyeless Eyed Month Eggs Eyeless Eyed
September 4 June and August 2016 | 1
2017 (13.33%) And March and Nov 2017 | (18.18%)
May 2016  and 20 (53.09%) | March 2017 4 (27.47%)
August, 2017
January 2017 18 (51.92%) May 2016 and 3

September 2017 (20.45%)

Grand  Total of | 48.16 60.3 49.19 Grand Total of | 9.67 7.40 12.06
Maximum broods Minimum broods

Table 4. Number of broods and Month wise maximum and minimum number of broods in Estuarine waters of Mulund

Number of Embryos per brood pouch

"Eggs" Range "Eyeless" Range "Eyed" Range Total Broods
Total 68.89 3.50-11 74.54 5.72- 73.29 7.17 216.72

(31.79%) (34.39%) 10.50 (33.82%) -9.67
Average 7.65(11.10%) | 4—16 7.45(99.9%) | 1-28 8.14 1-14

(11.11%) (10%) (11.10%)
Brood Ratio 1 1.08 1.06
Month wise maximum and minimum number of broods

Maximum Minimum
Month Eggs Eyeless Eyed Month Eggs Eyeless Eyed
February 2017 11(22.84%) July 16 3.50

and March 17 (5.08%)
November 2016 10.50 March 2017 5.72
(17.41%) (77.29%)
November 2016 9.67 (27.89) | July 2017 7.17
(48.88%)

Total of Maximum brood 30 37.67 34.67 Total of Minimum 5.5 14.56 14.67

(100%) (100%) (100%) brood (100%) (100%) (100%)
Maximum broods Ratio 1 1.26 1.16 Minimum broods ratio | 1 2.65 2.67
Grand Total of Maximum broods 48.16 60.3 49.19 Grand Total of 9.67 7.40 12.06

Minimum broods

Maximum broods ratio 1 0.82 1.02 Minimum broods ratio | 1 1.63 1.25

In Estuarine waters of Juchandra, the average number of “Egg-like
embryos” found 8.10 (10%) of total “Eyed embryos” 81 with the
range of which was 2-12 no. Among which, maximum “Eyed
embryos”15(31.14% of Grand total maximum “Egg like embryos”)
found in the month of March 2017 (Winter) whereas, minimum
“Eyed embryos” found 1(10.34% of Grand total minimum “Egg like
embryos”) obtained in the month of July 2016 (Monsoon). (Table:2).

November 2017(Monsoon).(Table:3).“Eyeless embryo”: “Eyeless
embryos” have developing eyes and antennae. The average number of
“Eyeless embryos” found 11.33 (5.88% of total “Eyeless
embryos”192.62) with the range of which was 1-25n0. Among which,
maximum “Eyeless embryos” 20(33.16% of Grand total maximum
“Eyeless embryo” 60.3) found in the month of May 2016(Summer)
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and August, 2017(Winter) whereas, minimum “Eyeless embryos”
found 4(54.05% of Grand total minimum “Eyeless embryos” 7.40) in
the month of March 2017(Monsoon) (Table: 3). “Eyed embryo™:
Eyed embryos have fully developed stalked eyes and developing
thoracic appendages. The average number of “Eyed embryos” found
7.16 (9.09% of total “Eyed embryos”78.72) with the range of which
was 1-14. Among which, maximum “Eyed embryos”18(36.59 of
Grand total maximum “Eyed embryo” 49.19) found in the month of
January 2017(Winter) whereas, minimum “Eyed embryos”3(24.87%
of Grand total minimum “Eyed embryos” 12.06) found in the month
of May 2016 and September 2017(Monsoon). (Table: 3) In Estuarine
waters of Mulund, the average number of “Egg-like embryos” found
7.65 (11.10%) of total “Egg-like embryos”68.89) with the range of
which was 4-16 no. Among which, maximum “Egg-like
embryos”11(22.84% of Grand total maximum “Egg like
embryo”48.16) found in the month of February 2017 (Winter)
whereas, minimum “Egg-like embryos” found 3.50(9.67% of Grand
total minimum “Egg like embryos”) obtained in the month of July
2016 (Monsoon) and March2017 (Summer). (Table: 4).

embryos”9.67(19.65% of Grand total maximum “Eyed embryo”
49.19) found in the month of November 2016 (Winter) whereas,
minimum “Eyed embryos”3(24.87% of Grand total minimum “Eyed
embryos”7.17) found in the month of July 2017(Monsoon). (Table:
4). In all Estuarine waters, the average number of “Egg like embryo”
5.92 (3.59% of total “Egg like embryos”164.89 (24.80% of total
broods 665.01) nos. with the range was found 1-16 nos. found. The
average number of “Eyeless embryo” 8.25(2.67 of total “Eyeless
embryos”309.02(46.47% of total broods 665.01) nos. with the range
was found 1 — 28nos. The average number of “Eyed embryo” 6.96
(3.64 of total “Eyed embryos”191.10 (28.74% of total broods 665.01)
nos. with the range was found 1 — 14nos. (Table: 5).

Saltpan waters: In all Saltpan waters of Aairoli, Vasai and Naygaon
out of total “Egg like embryos”204.77 (34.31% of total broods
596.79), the average number of “Egg like embryos” found to be 6.23
(3.04% of 6.23 total“ Egg like embryos”) with the range of which was
2 —18.70 no.; out of total Eyeless embryos 227.02 (38.04%) the
average number of “Eyeless embryos” found to be 6.41(2.82% of

Table 5. Number of broods and Month wise maximum and minimum number of broods in All Estuarine waters of Juchandra, Thane
creek and Mulund

Number of Embryos per brood pouch in All Estuarine watersof Juchandra, Thane creek and Mulund
"Eggs" Range "Eyeless" Range "Eyed" Range Total Broods
Total 164.89 1-15 309.02 4-20 191.10 3-18 665.01
(24.80%) (46.47%) (28.74%)
Average 5.92 1-16 8.25 1-28 6.96 1-14
(3.59%) (2.67%) (3.64%)
Brood Ratio 1 : 1.87 : 1.16
Month wise maximum and minimum number of broods of all estuarine waters of Juchandra, Thane creek and Mulund
March 2017 15 July 16 and June, August | 1
(Juchandra) (31.15%) 16 (Juchandra)and (10.34%)
March Nov17
(Thane creek)
May 2016 and August 2017 (Thane creek) 20
(33.17%)
January 2017 (Thane creek) 18 (36.59%) March 2017 (Thane creek) 4 (54.05%)
May2016 and September2017(Thane creek) 3 (24.88%)
Grand Total of Maximum | 48.16 60.3 49.19 Grand Total of Minimum 9.67 7.40 12.06
broods broods

Table 6. Number of broods and Month wise maximum and minimum number of broods in Saltpan waters of Airoli

Number of Embryos per brood pouch

"Eggs" Range "Eyeless" Range "Eyed" Range Total Broods
Total 50.72 (37.77%) 3.93-7.50 54 (40.22%) | 5.09-6.87 29.54 (22%) 1-5 134.26
Average 5.64(11.12%) 3-10 6(11.11%) 1-16 3.69(12.50%) 1-12
Brood Ratio 1 : 1.06 : 0.58
Month wise Maximum and Minimum number of broods Salt pan water area of Airoli

Maximum Minimum
Month Eggs Eyeless Eyed Month Eggs Eyeless Eyed
June 2017 7.50 (15.57%) May and July 2016 3.93 (40.60%)
July 2017 6.87 (11.39%) June 2016 and May 2107 5.09

(68.78%)

July 2016, February and June 2017 5(20.3%) May 2016 and March 2017 1 (11.59%)
Grand Total of Maximum | 48.16 60.3 49.19 Grand Total of 9.67 7.40 12.06
broods Minimum broods
Maximum broods ratio 1 0.82 1.02 Minimum broods ratio 1 1.63 1.25

“Eyeless embryo”: Eyeless embryos” have developing eyes and
antennae. The average number of “Eyeless embryos” found 7.45
(99.9% of total “Eyeless embryos”74.54) with the range of which was
1-28n0.Among which, maximum “Eyeless embryos”10.50 (17.41%
of Grand total maximum “Eyeless embryo” 60.3) found in the month
of November 2016 (Winter) whereas, minimum “Eyeless embryos”
found 5.72 (77.29% of Grand total minimum “Eyeless embryos”
7.40) in the month of March 2017(Monsoon) (Table: 4). “Eyed
embryo”: Eyed embryos have fully developed stalked eyes and
developing thoracic appendages. The average number of “Eyed
embryos” found 8.14 (11.10% of total “Eyed embryos”73.29) with
the range of which was 1-14. Among which, maximum “Eyed

total Eyeless embryos with the range 1-25 no. and out of total Eyed
embryos 165(27.65%), the average number of “Eyed embryos” found
5.32 (3.32% of total *“ Eyeless embryos”) with the range 3.69-8.34 no.
(Table: 9). Among which, maximum “Egg like embryos”12.16
(25.25% of Grand total maximum “Egg like embryos”48.16)found in
the month of May and Oct 2016 and July 2017(Vasai) whereas,
minimum “Egg like embryos””found 3.67(37.95%)in the month June,
August2016 and July 2017 (Vasai); maximum “Eyeless embryos”
embryos 12 (19.90% of maximum Grand total “Eyeless embryos”
60.3) found in the month of May 2016 and June 2017 (Naigaon)
whereas, minimum “Eyeless embryos” found 2.33 (31.49% of Grand
total 7.40)in the month of April 2017 (Naigaon).



13237

Asian Journal of Science and Technology, Vol. 15, Issue, 12, pp. 13233-13242, December, 2024

Table 7. Number of broods and Month wise maximum and minimum number of broods in Saltpan waters of Vasai

Number of Embryos per brood pouch

"Eggs" Range "Eyeless" Range "Eyed" Range Total Broods
Total 102.34 (31.40%) | 3.67-12.16 | 123.37 5.75- 100.12 (30.73%) 6.63-13.63 | 325.83
(37.86%) 10.61
Average 7.31(7.14%) 2-19 7.71(6.25%) | 1-25 8.34(8.33%) 1-15
(7.14%) (6.25%) (8.33%)
Brood Ratio 1 : 1.21 : 0.98
Month wise Maximum and Minimum number of broods Salt pan water area of Vasai
Maximum Minimum
Month Eggs Eyeless Eyed Month Eggs Eyeless Eyed
May & October 2016 12.16 June, August 2016 and | 3.67
And February2017 (41.96%) July, 2017 (37.95%)
February 2017 10.61
(35.7%)
June 2016 and February 17 13.63 June 2016 and March 2017 5.75
(55.34%) (43.66%)
March 2017 6.63 (76.83%)
Grand Total of 48.16 60.3 49.19 Grand Total of 9.67 7.40 12.06
Maximum broods Minimum broods
Maximum broods ratio 1 0.82 1.02 Minimum broods ratio 1 1.63 1.25

Table 8. Number of broods and Month wise maximum and minimum number of broods in Saltpan waters of Naigaon

Number of Embryos per brood pouch

"Eggs" Range "Eyeless" Range "Eyed" Range Total Broods

Total 51.71 (37.83%) | 4.24-9.67 49.65 2.33-12.00 35.34 1-6 136.7
(36.32%) (25.85%)
Average 5.75(11.11) 8.20-18.70 | 5.52 (11.12%) 4.69-24.17 3.93 (11.12%) 1-10
Brood Ratio 1 0.96 0.68
Month wise Maximum and Minimum number of broods Salt pan water area of Naigaon
Maximum Minimum

Month Eggs Eyeless Eyed Month Eggs Eyeless Eyed
June 2016 and March | 9.67 (20.07%) May 2016 4.24 (8.61%)
2017
May 2016 and June 2017 12 (19.90%) April 2017 2.33 (31.48%)
May and August, 2016 6 (12.19%) June 2016 and July 2017 | 1 (8.29%)
Total of Maximum | 29.33 29.72 24.63 Total of Minimum broods 11.84
broods
Grand Total of Maximum | 48.16 60.3 49.19 Grand Total of | 9.67 7.40 12.06
broods Minimum broods

Table 9. Number of broods and Month wise maximum and minimum number of broods in All Salt pan waters of Aioli, Vasai and

Naigaon
Number of Embryos per brood pouch in All Salt pan waters of Airoli, Vasai and Naigaon | Total Broods
Total 204.77 (34.31%) 3.67-12.16 | 227.02 (38.04%) | 2.33-12.00 165 (27.65%) 1-13.63 596.79
Average 6.23 (3.04%) 2-18.70 6.41 (2.82%) 1-25 5.32 (3.22%) 3.69-8.34
Brood Ratio 1 : 111 : 0.81
Month wise maximum and minimum number of broods in All Salt pan waters of Airoli, Vasai and Naigaon
May & October 2016 | 12.16 June, August 2016 and 3.67
and July 2017(Vasai) | (25.25%) July 2017(Vasai) (37.95%)
May 2016 and June 2017 (Naigaon) 12 (19.90%) April 2017 (Naigaon) 2.33 31.49%)
June 2016 and February2017(Vasai) 13.63 (27.71%) May 2016 and March 2017 (Airoli) 1

and June 2016 and June 2017(Naigaon) (8.29%)

Grand Total of Maximum | 48.16 60.3 49.19 Grand Total of 9.67 7.40 12.06
broods Minimum broods

As regards, “Eyed embryos”maximuml13.63 (27.91% of maximum
Grand total “Eyed embryos 49.19) found in the month of June 2016
and February 2017 (Vasai) whereas, minimum “Eyed embryos” found
1(8.29% of minimum Grand total “Eyed embryos” 12.06) in the
month of May 2016 and March 2017 (Airoli) and June 2016 and June
2017 (Naigaon). (Table: 9) In Saltpan waters of Airoli the average
number of “Egg like embryos” found 5.64 (11.11%) of total “Egg like
embryos” 50.72 (37.77% of total broods 134.26) with the range of
which was 3-10 no. Among which, maximum “Egg like embryos”
7.50(15.57% of Grand total maximum “Egg like embryos” 48.16)
found in the month of June 2017 (Monsoon) whereas, minimum “Egg
like embryos” found 3.93(40.60%% of Ground total minimum “Egg
like embryos”9.67) in the month of May (Summer)and July 2016
(Monsoon). (Table: 6).

“Eyeless embryos”: In Saltpan waters of Airolithe average number of
“Eyeless embryos” found 6 (11.11%) of total “Eyeless embryos”
54(40.22% of total broods 134.26) with the range of 1-16. Among
which, maximum “Eyeless embryos” found 6.87 (11.39% of Grand
total maximum “Eyeless embryos” 60.3) with the range 1-16 found in
the month of July 2017(Monsoon) whereas, minimum” Eyeless
embryos” 5.09 (68.78% of Grand total minimum “Eyeless embryos”
7.40) found in the month of June 2016 (Monsoon) and May 2107
(Summer). (Table:6). “Eyed embryo”: Eyed embryos have fully
developed stalked eyes and developing thoracic appendages. The
average number of “Eyed embryos” found 3.69(12.50% of total
“Eyed embryos”29.54) with the range of which was 1-12. Among
which, maximum “Eyed embryos”9.67(68.78% of Grand total
maximum “Eyed embryo”60.3) found in the month of July
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2107(Monsoon) whereas, minimum Eyed embryos 1(11.59% of
Grand total minimum “Eyed embryos”12.06) found in the month of
May 2016 and March 2017(Summer).(Table:6) In Saltpan waters of
Vasali, the average number of “Egg like embryos” found 7.31(7.14%
of total “Egg like embryos” 102.34) with the range of which was 2-19
no. Among which, maximum “Egg like embryos”12.16(41.93% of
Ground total maximum “Egg like embryos” 48.16) found in the
month of May (Summer) & October 2016 (Winter) and February
2017(Summer) whereas, minimum “Egg like embryos found
3.67(37.95% of Ground total minimum “Egg like embryos”9.67) in
the month June (Monsoon), August 2016 (Monsoon).And July 2047
(Monsoon) (Table:7). “Eyeless embryo”: Eyeless embryos have
developing eyes and antennae. The average number of Eyeless
embryosfound 7.71(6.25%of total Eyeless embryos 123.37) with the
range of which was 1-25no. Among which, maximum “Eyeless
embryos”10.61 (35.7% of Grand total maximum “Eyeless embryo”
60.3) found in the month of February, 2017 (Summer) whereas,
minimum Eyeless embryos found 5.75(43.66% of Grand total
minimum “Eyeless embryos” 7.40)obtained in the month of June
2016 and March2107 (Table: 7). “Eyed embryo”: “Eyed embryos”
have fully developed stalked eyes and developing thoracic
appendages. The average number of “Eyed embryos” found
8.34(8.33% of total “Eyed embryos”100.12(30.73% of total broods
325.83) with the range of which was 1-15. Among which, maximum
“Eyed embryos”13.63(55.34%% of Grand total maximum “Eyed
embryo” 49.19) found in the month of June 2016 and February 17,
February (Summer) whereas, minimum “Eyed embryos”6.63(76.83%
of Grand total minimum “Eyed embryos” 12.06) found in the month
of March 2017(Summer). (Table 7).

“Egg like embryos™ In Saltpan waters of Naigaon, the average
number of “Egg-like embryos” found 5.75(11.11% of total “Egg like
embryos”51.71(37.83% of total broods 136.7) with the range of
which was 8.20-24.17 no. Among which, maximum “Egg like
embryos”9.67(20.27% of Total Grand maximum “Egg like embryos”
48.16)found in the month June 2016 (Monsoon) and March
2017(Summer) whereas, minimum “Egg like embryos” found 4.24
(8.61% of Total Grand minimum “Egg like embryos” 9.67) found in
the month May 2016 (Monsoon).(Table:8). “Eyeless embryo”:
Eyeless embryos have developing eyes and antennae. The average
number of Eyeless embryos found 5.52 (11.12 of total “Eyeless
embryos”49.65 (36.32% of total broods 136.7) with the range of
which was 4.69-24.17no. Among which, maximum “Eyeless
embryos”12(1.90% of Grand total maximum “Eyeless embryo”
60.3)found in the month of May 2016 (Summer) and June 2017
(Monsoon) whereas, minimum Eyeless embryos found 2.33(31.48%
of Grand total minimum “Eyeless embryos” 7.40)in the month of
April2107(Summer) (Table: 8). “Eyed embryo”: Eyed embryos have
fully developed stalked eyes and developing thoracic appendages.
The average number of “Eyed embryos” found 3.93 (11.12% of total
“Eyed embryos”35.34(25.85% of total broods 136.7) with the range
of which was 1-10no. Among which, maximum “Eyed embryos”6
(12.19% of Total Grand maximum “Eyed embryos”49.19) found in
the month of May (Summer) and August 2016 (Monsoon), whereas,
minimum “Eyed embryos”1 (8.29% of Total Grand minimum “Eyed
embryos 12.06) found in the month of June 2016 and July 2017
(Monsoon) (Table: 8) In all Saltpan waters, the average number of
“Egg like embryo” 6.23 (3.04% of total “Egg like embryos”204.77)
nos. with the range was found 2-18.70nos. The average number of
“Eyeless embryo” 6.41(2.82 of total Eyeless embryos 227.02 (38.04%
of total broods 596.79) nos. with the range was found 1 — 25 nos. The
average number of “Eyed embryo” 5.32 (3.22% of total eyeless
embryos 165 (27.65 % of total broods 596.76) nos. with the range
was found 3.69-8.34nos. (Table: 9).

All waters of Coast, Estuaries and Salt pans: Month and season wise
average maximum & minimum number oftotal different broodsin
relation to total broods in All waters of Coast, Estuaries and Salt
pans:

“Egg like embryos” In all waters, out of total “Egg like
embryos”491.04 (29.17% of total broods 1683.41), the average

number of Egg-like embryos found to be 7.42 (1.51% of total
“Egg like embryos” 491.04) with the range of which was 1-22
no.; Among which, maximum “Egg like embryos”21(43.6% of
Grand Total maximum “Egg like embryos” 48.16)found in the
month June & October 2017 (Winter) in Coast whereas, minimum
“Egg like embryos” found 1(10.34% of Total Grand minimum
“Egg like embryos” 9.67 found in the month June, July & August
2016 (Monsoon) in Juchandra) and March, November 2017
(Winter) in Thane Creek).(Table:10). “Eyeless embryos™: In all
waters, out of total “Eyeless embryos” 681.06 (40.45% of total
broods 1683.41), the average number of Eyeless embryos found
to be 8.25(1.21% of total Eyeless embryos 681.06) with the range
1-28 no. Among which, maximum “Eyeless embryo
728.3(46.93%0f Grand total maximum “Eyeless embryo” 60.3)
found in the month of November 2016 (Winter) in Coast whereas,
minimum “Eyeless embryos” found 1.07(14.46% of Grand total
minimum “Eyeless embryos” 7.40)in the month of April 2017
(Summer) in Coast(Table: 10). “Eyed embryos”: In all waters, out
of total "Eyed embryos 511.31 (30.37% of total broods 1683.41),
the average number of “Eyed embryos” found 8.07(1.57% of total
“Eyed embryos” 511.31(30.37% of total broods 1683.41) with the
range 1-23 no. Among which, maximum “Eyed embryos”18
(36.59%o0f Grand total maximum “Eyed embryo”49.19)found in
the month of January 2017 (Winter) in Thane Creek-Estuary
whereas, minimum Eyed embryos found 1(8.29%)of Grand total
minimum “Eyed embryos” 12.06)found in the month of May
2016 and March 2017 (Summer) and June 2016 and June
2017(Monsoon) in Salt pans(Table: 10).

Sample stations wise average number of different embryos in all
waters:

1)“Egg like embryos”: In Coastal waters, the average number of “Egg
like embryos” 8.1 (8.32% of total “Egg like embryos”121.38 (28.79%
of total broods) found with the range of nos was found 1 — 22 nos.
The average number of “Egg like embryos” 8.10 (10% of total Egg
like embryos 81(50.01% of total broods) nos. with the range was
found 2-12nos. in Estuarine waters of Juchandra. (Table: 2). In
estuarine waters of Thane-Creek, the average number of “Egg like
embryos” 2(13% of total “Egg like embryos”15 (5.24%) of total
broods) nos. with the range found 1-5nos. (Table: 3).In estuarine
waters of Mulund, the average number of “Egg like embryos”
7.65(11.10% of total Egg like embryos 68.89(31.79%) of 216.72 total
broods) nos. with the range was found 4-6nos. (Table:4).The average
number of “Eyeless embryo” 11.33 (5.88% of total “Eyeless
embryos” 192.62) nos. with the range of nos was found 1 — 25 nos. in
Estuarine waters of Thane creek. The average number of “Eyeless
embryo” 7.45(10% of total eyeless embryos 74.54) nos. with the
range was found 1 — 28 nos. in Estuarine waters of Mulund. (Table:
4). Inall saltpan waters, the average number of “Egg like
embryos”6.23(3.04% of total “Egg like embryos” 204.77(34.31% of
total broods 596.79)found with the range was found 2-18.70. In Salt
pan waters of Airoli, the average number of “Egg like
embryos”5.64(11.12% of 50.72 (37.77%) of total broods 134.26) with
the range of nos was found3 — 10. In saltpan waters of Vasai, the
average number of “Egg like embryos” found 7.31(7.14% total
broods 102.34(31.40% of total broods) with the range 2-19 and in
saltpan waters of Nagaon the average number of “Egg like embryos”
found 5.75(11.11% of total embryos 51.71(37.83% of 51.71total
broods) with the range 8.20-18.70 found. “Eyeless embryos”: Inall
saltpan waters, the average number of “Eyeless embryos”6.41(2.82%
of total “Eyeless embryos” 227.02 (38.04%of total broods 596.79)
found with the range 1-25. In saltpan waters of Airoli, the average
number of “Eyeless embryos” found 6(11.11% of 54(40.22%) of
134.26 total broods) with the range 1-16. In saltpan waters of Vasai,
the average number of “Eyeless embryos” found 7.71(6.25% of total
“Eyeless embryos” of 134.26 total broods) with the range 1-25 and in
saltpan waters of Nagaon the average number of “Eyeless
embryos”5.52(11.12% of total “Eyeless embryos” 49.65 (36.32% of
total broods 136.7 found with the range 4.69-24.17. “Eyed embryos”:
Inall saltpan  waters, the average number of “Eyed
embryos”5.32(3.22% of total “Eyed embryos” 165 (27.65% of total
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broods 596.79) found with the range 3.69-8.34. In saltpan waters of
Airoli, the average number of “Eyed embryos” observed
3.69(12.50%) of 29.54(22%) of total “Eyed embryos”134.26 found
with the range 1-12. In saltpan waters of Vasai, the average number
of “Eyed embryos” found 8.34(8.33%) of total “Eyed embryos”
100.12(30.73% of total broods 325.83) with the rangel-15. In saltpan
waters of Naigaon, the average number of “Eyed embryos” found
3.93(11.12%) of total “Eyed embryos” 35.34(25.85% of total broods
136.7) with the range 1-10.

developmental stage of M.orientalis has been found to be 11.94
(7.69% of total “Eyed embryos” 155.21(36.81%) of total broods
421.51) with the range of which was 1-23no. in coastal waters
(Table:1). In Estuarine waters of Juchandra, Thane and Mulund,
6.96(3.64% of total “Eyed embryos” was the average no among the
range of 1-4 no of “Eyed embryos”. (Table: 5). Whereas in Saltpan
waters of Aairoli, Vasai and Naygaon, 3.93(11.12% of total “Eyed
embryos” 35.34(25.85% of total broods 136.7) was the average no
with the range of which was 1-10 nos. “Eyed” embryos”(Table: 8)

Table 10. Number of broods and Month wise maximum and minimum number of broods in All
waters of Coast, Estuaries and Salt pans

Number of Embryos per brood pouch from All waters of Coast, Estuaries and Salt pans
"Eggs" Range "Eyeless" | Range "Eyed" | Range | Total Broods
Number of Embryos per brood pouch in All waters of Coast, Estuaries and Salt pans
Total 491.04 1-15 681.06 1.07- 511.31 3-18 1683.41
(29.17%) (57.12%) 28.30 (42.88%)
Average 7.42(1.51%) 1-22 7.67(1.12%) 1-28 8.07(1.57%) 1-23
Brood Ratio 1 1.39 1.04
Month wise maximum and minimum number of broods in Coast, Estuaries and Salt pans
Maximum broods Minimum broods
Months Eggs Eyeless Eyed Months Eggs Eyeless Eyed
October 2017 21 July 16 and June Augustl6 | 1
(Coast) (43.6%) (Juchandra)and (10.34%)
March, November 2017
(Thane creek)
November 2016 (Coast) 28.3 April 2017(Coast) 1.07
(46.93%) (14.46%)
January 2017 (Thane Creek-Estuary) 18 May 2016 and March 2017 1
(36.59%) and June 16 and June 2017(Salt pans) (8.29%)
Grand Total of Maximum | 48.16 60.3 49.19 Grand Total of Minimum | 9.67 7.40 12.06
broods broods
Maximum broods ratio 1 0.82 1.02 Minimum broods ratio 1 1.63 1.25
2) “Eyeless embryo”:Eyeless embryos have developing eyes and Brood ratio of “Egg like embryos”, “Eyeless embryos” and “Eyed

antennae. In Coastal waters, the average number of “Eyeless embryo”
10.84(7.47% of total “Eyeless embryos”145.02(34.34% of total
broods 21.51) with the range of nos was found 2 — 28 nos. (Table: 1)
The average number of “Eyeless embryo” 5.98(14.28% of total
“Eyeless embryos”41.86(25.85% of total broods 161.95) nos. with the
range of nos was found 1 — 18 nos. in Estuarine waters of Juchandra.
(Table: 2)The average number of “Eyeless embryo” 11.33(5.88% of
total “Eyeless embryos” 192.62(67.27% of total broods 286.34) nos.
with the range of nos was found 1 — 25 nos. in Estuarine waters of
Thane creek. (Table: 3)The average number of “Eyeless embryo”
7.45(99.9 % of total eyeless embryos 74.54(34.39% of total broods
216.72) nos. with the range found 1 — 28 nos. in Estuarine waters of
Mulund.(Table: 4). In Estuarine waters of Juchandra, Thane and
Mulund, an average no. of “Eyeless embryo”was found 8.25
(2.67%o0f total “Eye less embryos” 309.02 (46.47%) of total broods
665.01) with the range of which was shown 1-28 nos. (Table: 5)
Whereas in Saltpan waters of Aairoli, Vasai and Naigaon an average
no was found 6.41(2.82% of total “Eye less embryos” 227.02
(38.04% of total broods 596.79) with the range of which was 1-25
nos. (Table: 9).

3) “Eyed embryo”: Eyed embryos have fully developed stalked eyes
and developing thoracic appendages. The average number of Eyed
embryonic developmental stage of M.orientalis has been found 11.94
(7.69% of total “Eyed embryos” 155.21(36.81%) of total broods
421.51) with the range of which was 1-23no. in coastal
waters.(Table:1). “Eyed embryos” as average 1no.5.58 (14.27% of
total “Eyed embryos” 39.09(24.14% of total broods 161.95 with the
range of 1-10 no. found in Estuarine waters of Juchandra (Table: 2).
In Estuarine waters of Thane creek7.16n0s.(9.09% of total “Eyed
embryos” 78.72(27.79% of total broods 286.34) of “Eyed embryos”
as average no with the range of 1-14 no. found (Table: 3).In
Estuarine waters of Mululnd8.14 nos.(11.10 of total “Eyed embryos”
73.29(33.82% of total broods 216.72) as average no with the range of
1 — 14 no. found. (Table: 4). The average number of Eyed embryonic

embryos” also indicates that coastal waters are more
followed by estuarine waters and salt pan waters.

productive

Brood Ratio of “Egg like embryos”, “Eyeless embryos” and “Eyed
embryos”

Waters “Egg like embryos™: “Eyeless embryos™: “Eyed embryos” “Eyeless embryos” “Eyed embryos”
Coast(Table:1) 1 : 12 : 128
Estuaries(Table: 5) 1 : 1.87 : 1.16
Salt pans (Table: 9) 1 : TE} : 081

DISCUSSION

Embryonic development: The embryonic development of mysids
takes place entirely within the brood pouch, Nair (1939). All the
embryos within a single brood pouch were found at the same stage of
development. The development of embryos within the brood pouch is
usually divided into three distinct stages as “eggs”, “eyeless embryos”
and “eyed embryos”(Nair 1939, Matsudaira et al 1952, Davis 1966,
Mauchline 1973). Mesopodopsis orientalis breed throughout the year
but there is a seasonal variation in the intensity of breeding. (Biju A
and Panampunnyl S.U.2011). M. orientalis shows variation in their
seasonality in abundance with respect to different population. For
example, in Cochin backwaters, abundance of this species associated
with monsoon period (Biju et al., 2009) while in Hooghly estuary, the
periodicity in abundance of M.orientalis weakly correlated with the
monsoon season (Sarkar and Choudhary1986). Mesopodopsis
orientalis breed throughout the year but there is a seasonal variation
in the intensity of breeding. The species produced more than one
generation per year and the number of embryos carried by a single
female ranged from 5 — 25. (Parab and Nakhwa, 2019). The size of
mature males and females was at maximum during the post-monsoon
period. The species produced more than one generation per year and
the number of embryos carried by a single female ranged from 618,
and was correlated with female body length (R2 =0.69). Egg size
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varied between 0.32 and 0.45 mm, with no correlation with length of
females. (A. Biju andS.U. Panampunnayil, 2011). No correlation
between the length of females and fecundity was found. (Armando
ORTEGA Salaset. Al.,, 2018). Seasonal variation found in the
distribution of M.orientalis. High abundance of mysidsobserved in
pre-monsoon period in coastal waters. Whereas, summer season
found favourable for mysids in estuarine waters as also in saltpans
waters when maximum quantity of mysids observed. Winter season
found most favourable and monsoon found least favourable for total
mysids in all waters.

Brood Ratio of “Egg like embryos”, “Eyeless embryos” and
“Eyed embryos”: In coastal waters brood ratio found 1: 1.2: 1.28.
(Table: 1). Whereas in all estuarine waters broods ratio found 1: 1.87:
1.16 (Table: 5) of which Thane creek waters found more productive
followed by Mulund and Juchandra respectively(Table: 3 & Table: 4)
and in all salt pan waters broods ratio found 1: 1.11: 0.81 (Table: 9)
of which Vasai salt pans waters found more productive followed by
Naigaon and Airoli respectively. As regards all waters of coast,
estuaries and salt pans broods ratio found 1: 1.39: 1.04 of which
coastal waters found more productive followed by estuarine and salt
pan waters respectively.Month and Season wise Maximum and
Minimum broods: As regards month and season wise maximum and
minimum broods, in the Coastal waters maximum “Egg lilke
embryos” observed in the month of October 2017(Winter). Maximum
“Eyeless embryos” found in during November 2016 (Winter) and
maximum “eyed embryos” found in October 2017(Winter), whereas
minimum” Egg like embryos”, “Eyeless embryos” and” “Eyed
embryos” per brood pouch found in July 2017(Monsoon), April
2017(Summer) and October 2016(Winter) respectively. (Table: 1) In
Estuarine waters of Juchandra, the maximum “Eyeless embryos”
found during May 2016(Summer) and February 2017 (Winter).
Maximum “Eyed embryos” found in April 2017(Winter), whereas
Minimum “egg like embryos” observed in March 2017(Summer),
“Eyeless embryos” and “Eyed embryos” per brood pouch were
noticed in July 2016(Monsoon), March, 2017(Summer) and June
2016 (Monsoon) respectively. (Table: 2)

In Estuarine waters of Thane creek, the maximum “Eyeless embryos”
20 (10.38% of total no 192.62) found in the brood pouch during May
2016 (Winter) and August2017 (Monsoon). Maximum “Eyed
embryos” found in January 2017(Winter) and maximum “Eggs like
embryos” found in the month of September 2017(Monsoon). Whereas
minimum “Egg like embryo”, “Eyeless embryos” and “Eyed
embryos” found in June2016 (Monsoon), August2016 (Monsoon),
March (Summer) and November 2017(Winter), March, 2017
(Summer) and September 2017(Monsoon) respectively. (Table: 3) In
Estuarine waters of Mulund, the maximum “eyeless embryos” found
in the brood pouch during November 2016 (Winter). Maximum “eyed
embryos” found in November 2016 (Winter), and “eggs” were
observed in the brood pouch in February 2017(Winter). Whereas
minimum “Eggs like embryos”, “Eyeless embryos” and “Eyed
embryos” per brood found in July 2016 (Monsoon) and March2017
(Summer), March 2017 (Summer) and July 2017 (Monsoon)
respectively. (Table: 4) In all the estuarine water areas of Juchandra,
Thane creek and Mulund sample areas wise total maximum and
minimum broods per brood pouch viz., “Egg like embryos”, “Eyeless
embryos” and “Eyed embryos”.(Table: 2 - 4).Maximum “Egg like
embryos” found in Juchandra in the month of March, 2017(Summer)
followed by Mulund estuarine waters in the month of February
2017(Winter) then Thane creek in the month of September 2017(Late
monsoon). Maximum “Eyeless embryos” found in Thane creek in the
months of May 2016(Summer) and August 2017(Monsoon) followed
by Mulund estuarine waters in the month of November 2016(Winter)
then Juchandra in the months of May 2016(Summer) and February
2017 (Winter) and Maximum “Eyed embryos” found in Thane creek
in the month of January 2017(Winter) followed by Mulund in the
month of November 2016(Winter) then Juchandra in April 2017
(Summer). Minimum broods: Minimum “Egg like embryos” found in
Juchandra as also Thane creek in the months of July 2016(Monsoon)
and June, August 2016(Monsoon) and March(Summer), November
2017(Winter) respectively followed by Mulund in the months of July

2016 (Monsoon) andMarch 2017(Summer). Minimum “Eyeless
embryos” found in Thane creek in the month of March 2017
(Summer) followed by Juchandra in the month of March 2017
(Summer) then Mulund in the month of March 2017(Summer).
Minimum “Eyed embryos” found in Thane in the month of May 2016
(Summer) and September 2017(Monsoon) followed by Juchandra in
the month of June 2016(Monsoon) then Mulund in the month of July
2017(Monsoon). (Tale: 2-4) In all these estuarine water areas
Maximum “Egg like embryos” found in Juchandra in the month of
March 2017(Summer), Maximum “Eyeless embryos” found in Thane
creek in the months of May 2016(Summer) and August
2017(Monsoon) and Maximum “Eyed embryos” found in Thane
creek in the month of January 2017(Winter) whereas Minimum “Egg
like embryos” found in Juchandra and Thane creek in the months of
June, August 2016 (Monsoon) and March(Summer), November
2017.The above observations clearly indicate that mysids from Thane
creek found more fecund than mysids from other estuarine waters
viz., Juchandra and Mulund. (Table: 2-4) In Salt pan waters of
Aairoli, maximum “Eyeless embryos” observed in the brood pouch
found during July 2017 (Monsoon). Maximum number of “Eyed
embryos’ found in July 2016(Monsoon), February (Winter) and June
2017 (Monsoon), whereas “Egg like embryos” found in June
2017(Early summer) and minimum “egg like embryos”, “eyeless
embryos” and“eyed embryos” per brood pouch found in May
(Summer) and July(Monsoon) 2016 and May 2017(Summer), June
2016(Summer) and May 2017(Summer) and May2016(Summer) and
March 2017 (Summer) respectively.(Table: 6)

In Salt pan waters of Vasai, Maximum “Eyeless embryos” found in
the brood pouch during February 2017 (Winter). Maximum number
of “Eyed embryos” found in June 2016(Monsoon) and February 2017
(Winter) and maximum“Egg like embryos” found in May (Summer)
and October(Winter) 2016 and February 2017(Summer), whereas
minimum” Egg like embryos”, “Eyeless embryos”, and “Eyed
embryos” per brood pouch found in June, August,2016(Monsoon)
and July2017(Monsoon), June 2016 (Monsoon) and March
2017(Summer) and March 2017(Summer) respectively.(Table: 7) In
Salt pan waters of Naigaon, Maximum “Eyeless embryos” found in
the brood pouch during May 2016(Summer) and June 2017
(Monsoon). Maximum “Eyed embryos” found in May (Summer) and
August(Monsoon) 2016 and March (Summer) and August (Monsoon)
and “Egg like embryos” found in June 2016(Monsoon) and March
2017(Summer). Whereas minimum “Egg like embryos”, “Eyeless
embryos”, and “Eyed embryos” per brood pouch found in May
2016(Summer), April 2017(Summer), and June 2016 and July
2017(Monsoon) respectively. (Table: 8) In all the salt pan waters of
Airoli, Vasai and Naigaon sample area wise total maximum and
minimum broods per brood pouch viz., “Egg like embryos”, “Eyeless
embryos” and “Eyed embryos”. (Table: 6-8). Maximum “Egg like
embryos” found in Vasai in the month of May (Summer) and
October(Winter) 2016 and February 2017 (Winter) followed by
Naigaon salt pan waters in the month of June 2016 and March 2017
and Airoli salt pans in the month of June 2017(Monsoon). Maximum
“Eyeless embryos” found in Naigaon in the months of May 2016
(Summer) and June 2017(Monsoon) followed by Vasai salt pan
waters in the month of February 2017(Summer) and Airoli in the
months of June 2017(Monsoon) and Maximum “eyed embryos”
found in Vasai in the month of June 2016(Monsoon) and February
17(Summer) followed by 6(24.36%) Naigaon in the month of May
and August 2016 and Airoli in the months of July 2016(Monsoon),
February (Early summer) and June 2017(Monsoon). While Minimum
broods, Minimum “Egg like embryos” found in Vasai in the months
of June, August 2016 and July 2017(Monsoon) followed by Airoli in
the months of May (Summer) and July(Monsoon) 2016 and Naigaon
in the month of May 2016(Summer). Minimum “eyeless embryos”
found in Naigaon in the month of April2017(Summer) followed by
Airoli in the months of June2016(Monsoon) and May2107(Summer)
and Vasai in the months of June2016(Monsoon) and March 2017
(Summer) and Minimum “eyed embryos” found in Naigaon in the
months of June- July 2017(Monsoon) and in Airoli in the months of
May, 2016 (Summer) and March 2017(Summer) and Vasai in the
month of March 2017(Summer).In all these salt pan water areas
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Maximum “Egg like embryos” found in Vasai in the months of May
(Summer) and October2016(Winter) and February 2017 (Summer),
Maximum “Eyeless embryos” found in Naigaon in the months of
May 2016(Summer) and June 2017(Monsoon) and Maximum “Eyed
embryos” 13.63(55.34%) found in Vasai in the months of June 2016
(Monsoon) and February 2017(Summer) whereas Minimum “egg like
embryos” found in Vasai in the months of June, August 2016 and
July 2017(Monsoon). Minimum “eyeless embryos” in Naigaon in the
month of April 2017(Summer) and Minimum “Eyed embryos™ found
in Naigaon in the months of June- July 2017(Monsoon) as also found
in Airoli in the months of May 2016 and March, 2017(Summer).All
these observations show that mysids from Vasai salt pans found more
fecund than mysids from other salt pan waters viz., Naigaon.

Comparison of Maximum and Minimum broods of Mysids
(Mesopodopsis orientalis) from all the waters of Coast, Estuaries and
Salt pans: In Coastal Waters Maximum “Egg like embryos” found in
the month of October 2017 (Winter)> Estuarine waters of Juchandra
in the month of March 2017(Summer) and Vasai salt pans in the
month of May (Summer) and October (Winter) 2016 and February
2017 (Summer). Maximum “Eyeless embryos” found in Coastal
waters in the months of November 2016 (Winter) found in Thane
creek of Estuarine waters in the month of May 2016(Summer) and
August2017 (Monsoon) and Naigaon salt pan waters in the months of
May 2016(Summer) and June 2017(Monsoon) and Maximum “Eyed
embryos” found in Thane creek Estuarine waters in the month of
January 2017 (Winter) > Coastal waters in the month of October
2017(Winter) and Vasai Salt pans waters in the months of June
2016(Monsoon) and February 2017(Summer). Minimum “egg like
embryos” found in Juchandra and Thane creek of Estuarine waters in
the months of June-August 2016 (Monsoon) and March (Summer)
and November2017(Winter) > Vasai Salt pans waters in the months
of June, August 2016 and July 2017 (Monsoon) and Naigaon Salt
pans waters in the month of April2017 (Summer). Minimum “eyeless
embryos” found in Naigaon in the month of April2017(Summer) >
Airoli in the months of June2016(Monsoon) and May2107(Summer)
and Vasai in the months of June2016(Monsoon) and March 2017
(Summer) and minimum “Eyed embryos” found in Airoli Salt pans
waters and also in Naigaon Salt pans waters in the months of
May2016 and March2017(Summer) and in June 2016 and July 2017
(Monsoon) respectively > Thane creek Estuarine waters in the month
of May 2016(Summer) and Sept 2017(Monsoon) > Coastal waters in
the month of October 2016(Winter).

These observations show that in all these water areas of Coast,
Estuaries and Salt pans, Maximum “Egg like embryos” found in
Coastal waters in the months of October 2017(Winter), Maximum
“Eyeless embryos” also found in Coastal waters in the months of
November 2016(Winter) and Maximum “Eyed embryos” also found
in Thane creek Estuarine waters in the month of January 2017
(Winter) whereas Minimum “Egg like embryos” found in Juchandra
and Thane creek Estuarine waters in the months of July, June and
August 2016 (Monsoon) and March (Summer) and November
2017(Winter) respectively.(Tables: 1 to 5).Minimum “Eyeless
embryos” in Coastal waters in the month of April 2017(Summer) and
Minimum “eyed embryos” found in Airoli Salt pans waters in the
months of May 2016 and March 2017(Summer) as also found in
Naigaon Salt pans waters in the months of June, 2016 and July
2017(Monsoon).(Table: 10) Hence above observations indicate,
mysids from Coastal waters found more fecund than mysids from
other Estuarine waters and Salt pan waters. In all these waters viz.,
coast, estuaries and salt pans mysid fecundity shows more in Winter
season. Moreover, Brood ratio of “Egg like embryos”, “Eyeless
embryos” and “Eyed embryos” indicates that coastal waters are more
productive followed by estuarine waters and salt pan waters. It clearly
indicates that the fecundity is subject to the seasonal variation being
generally in the late winter (October, November and January) than
early winter (October). A similar analysis of the average number of
embryos per brood pouch of ovigerous female of Praunus inermis
was made by Mauchline (1980) and he observed the largest broods
were produced during the early summer months. In view of the Brood
ratio of “Egg like embryos”, “Eyeless embryos” and “Eyed embryos”

indicates that coastal waters are more productive followed by
estuarine waters and salt pan waters.

CONCLUSION

1. In Estuarine waters mysids from Thane creek found more
fecund than mysids from other estuarine waters viz.,
Juchandra and Mulund.

2. In Salt pan waters mysids from Vasai salt pans found more
fecund than mysids from other salt pan waters viz., Naigaon.

3. In all waters mysids from Coastal waters found more fecund
than mysids from other Estuarine waters and Salt pan waters.

4. In all waters of coast, estuaries and salt pans mysid fecundity
shows more in Winter season.

5. Coastal waters are more productive followed by estuarine
waters and salt pan waters.
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