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Abstract

Freshwater crabs consiitute one of the largest groups of invertebrates. They arcecologically as
well s economically important owing to their role in nutnient recycling, water quality
monitoring and small-scale fishenes. Ihc orpanisms colonize the habitat according o the
and being that in heterogeneous environments, the organiam
with the study

physical space required for survival
is susceptible to-many biotic and abione stresses. The present investigation deals
of analysis of adaptive ccological factors like dissolved oxygen, turbidity, salinity of wates
samples and also s’md:.r about desiceation saimity gradients eaused oy mainly variation i
pr:cipimiiun and huma activity in the Qodavan river basin which leads to depriving the shelter
of the crab specics. In order Lo study the population of the Barytelphusaguerini factors such as
reproductive cycle, adaplion 1o enviromental siness, population struciure, scx ratio, abundance

e
Keywords: Baryleiphusaguerini,  Ecolugy, Dissolved Oxywen, Tarbidity, Sheher, Salimty,
Desiceation.

Iniroduction
Freshwater crabs constitute one of the largest groups of invertebrates occupying the Indian

peninsula waters, They have recorched their presence in ncén:‘ty all freshwater habitats ranging
from streams cmerging from mountains or highland to large rivers along with all water bodies in
the land. They arcccologically as well 25 cconomically important owing 1o their role in nutricat
recyeling, water quality momtoring and amall-scale fisheries. Nearly 1280 species belonging 1o 4
families occurs throughuut the world which accounts 20% of jdentified hrachyuran

mEpar
diversity.

In the Godavan river and its inbutanes, it is possible to observe desiceation and gradients of
dissobved solids inchuding the sabts cawsed by pouring of rams. The chmatic condition provalent

Fa -
fall varies between 1100 mm ta 1500 mm and here three chimatic seasons are
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well defined. Gangotri et al, (1978) found that the composition and abundance of nver fauna is
observed to have variation between river and tributaries. Barde et al. (2021)suggested that the
preference of crab species for river habitat is related to only with benefits of abiotic factoss,

The highest abundance of Barytelphusaguering in the river was accompanied by larger body size,
broad carapace length etc. which may be associzted with apprepation and consequent

cosmpetition for resources, So far, no investigations have been carried out on Baryrelphusaguerini
which is abundant in Nanded and Parbhani districts of Marathwada Maharashtra,
The organisms colonize the habitat according to the physical space required for survival and
being that in heterogencous environments, the organism is susceptible to many biotic and abiotic
stresses. It is possible to observe desicoation and salinity gradients caused by mainly vanation in
precipitation and human activity. For understanding the river and bank system it is important to
understand the dynamics of populations of which the distribution 15 regulated by vanous factors,
This highly heterogeneous environment supports a high diversity of species, mostly invertebrates
adapted to withstand local environmental conditions. In order tv study the population of the
Baryrelphusopuering factors such as reprodoctive cycle, adaption 10 esvironmental siress,
popolation stroctore, sex ratio, abundance ete.
Freshwater crabs inhabit freshwater bodies like rives, ponds, swamps and Fladdy fiehds. Some of
the freshwater crabs are favonite delicacies among consumers. # shady was conducted in districts
of Maharashtra namely Thane, Ramagin, Sindhudurga, and Kolhapur with a view o gathermg
idormation on avalability, marketing steaiepy adopted and preference in the consumption of
edible freshwater crabs in the said districts. As part of this endeavor, a study was manly camed
out on the feshwater crabs Borytelphuracunicularis, the result of which is reported in this
contrFibuiion, The stadyrevealed i the fve freshwater crabs are available in the consumption of
edible freshomter in the five distncts of Maharashtra and are preferred by people of these
districts. for consumption. Among all the districts these crabs are abundantly availzble n
" Kolhapur distnict in wihuch there 15 a well-established market, for them, in contrast to the position
in the districts of Konkan region. However, a detailed 1axonomic study is required'to be carried
out for the different edible freshwater crab’s species availahle in Maharashira so as to gather the
information on all such crabs in the state | Barde of all, 2020}
Crabs are adapted to freshwater, semi-terrestnial and terrestrial mode of life with an allity to

complete theif W cycle independent of manne environment. They are mainky found in streams,
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rivers, pools, ponds, swamps, paddy fields, tock holes or pits, tree trunk holes and leaf axils elc.
They are generally active during night time and prefer hidden places for shelter. Freshwater
crabs prefer live or dead animals as food, They are the chief source of food for fishes, turtles,
birds and mammals. Freshwater crabs also serve as a cheap and important source of protem to
human bemngs particalarly tribal and poor peoples. Some crabs are commercially viable as
aquanum or aquaculure species besides having some medical importance (Cumberlidgest al |
2009). Many-of the freshwater crabs are excellent indicators of good water quality (Yeo et al ,
20013). Freshwater crabs are highly endemic due to their limited dispersal ability, low fecundity
and selected habitat preference (Patd Sharma, 2012} Hence the present study was undertaken to
mvestigate some aspects of ccological Tactors to determine the environmental thresholds for
survival offresh water crab Borprelphusaguering.

MATERIAL AND METHODS

‘The study area: The study was conducied acmss the Godavari river basin and its tributarics in
Marathwada, Maharashtra State, India Survey Wwas carried out ; long the sides of river basin and
115 tnbodary,

Sampling the data: At each site, location sampled from both river amd tributary, the soil
temperature, arr lemperature and temperature nearest water source, salinity were recorded. In
each site, locabion stratum of both river and tributary, the & diment samples were also collected,
The substrate was collected monthiy kept in refrigerator till analysis of organic matter content in
the laboratory. The samples of sediment from each site were analyzed separately. The sample of
W} grams separated for anatysis of the percentage of organic matter and the remainder uscd for
partichk: size analysis.

For the organic matier cantent, the samples were dried for | hour at foom temperature and then
were placed in a porcelain crucible and lmn&f-e:ned to muffie fumace for 1 hour. Each samplc
was agmn weighed and the difference the carlicr and later weight (ash free weight) was
determined. The organic matter content of the substraie in -grams, which ‘was -subsequently
converted toa percentage (Manielatto and Fransozo, 1999).

Determination of turbidity: The mrbidity of the water with the samples of substrate was
measured by Turbidity meter / MephlometerElico model CL 52 D. The turbidity was recordedas
NTU, where the wuts of tucbidity from a calibrated Nephelometer are called Nephelometric

Turbidity Uw} with 01 as clear water and 1.0 as most turbid
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Analysis of dissolved oxygen in water: Diissolved oxyeen (DO) is expressed as milligrams of
oxygen gas (02) dissolved in one litre of water (1.e. mg/L). The amount of DO in a waterbody at
a specified temperature and salinity (% saturation) pives the maximum values of DO. The DO
" was determined by DO sensors with temperanare and salinity compensation for DO saturation
value caloulations (DES, 2018).
Factors Affecting Distribution: Oxygen: The experiments were set up o study the response ol
the crab to the range of oxypen. Ten crabs wee kept into a container of clean water
approximately 20 cm. deep. A lid of plashic screen Was, COVET was provide at the bottom of the
container, while another plastic screen was balanced o that it extended from the base of the
container to above the water surface. The crabs were able to ascend the slanting screen snd were
then left uninterrupted for four hours. The crabs during this fime with chicily depleted the
dissolved oxygen in the water moved fur uaygen. The ciabs during this time remained at the basc
uf the container under the cover, After thia time, the crobs began to ascend and counts were made
of crabs appearing the water surface at small gaps (W Hasom, 1981).
Facters Affecting Distribution: Settlement: Crabs were examined from all the locations form
the area of counting of population. The crabs were segregated into two size groups -less than 7
mm wide {juveniles), and greater than 7 mm. The collection of the E.t'ﬂ-].lee;t sizes was Incomplete
due o the linke variation among the aduhs and ju eniles. The young crabs when exposed at one
were motionless whereas the adubts usually moved. Since these smalt crabs arc similar in siec,
shape, and colour to the larger particles of the svhsirate, this behavior makes thenr very dithicul:
to locate (Willason, 1981)
Factors Affecting Distribution: Competition For Cover: The experiment for competition for
cover was deigned simitar 1 the experiments on oxygen, with the provision of cover. It appeared
that crabswere strongly attracted to cover. A plastic screen of small size with dimensions of
nearly 15cm X 15 cm was placed in a tank. The screen was elevaled with support up o 3 cm
This was only provision of cover made available to the crabs in the tank. The level of water was
rmainleined v a depth of 5 cm and crabs relcascd in the tank. The observotions of the number of
crabs nol under cover were recorded in moming for cominuousky 10 days (Willason, 1981).
Factors Affecting Distribution: Salinity: The pradiemts of salinity possibly could aflect the
distribution of the r_;mB acrass the nver and tnbutaries. In a tank, 50 crabs wese placed and water
N %namr
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of different salinity similar to the level in the river was maintained for six days and maintained
tll approximately 50% mortality oceurred (Wiltason, 1981),

Factors Affecting Distribution: Desiceation :The cffect of desiceation was tested by keeping
crahs with similar size in dry plastic laboratory tray and the time to desth was recorded. The
erabs were accepied 25 lifeless as there was no movement or response to any stimulus (Willason,
1981},

Factors Affecting Abundance: The study 1 determine the factors affecting the survival of
erabs in a given location, observations were recorded and analyzed. The crabs were measired fo
be ccologically comparable where the total numbers of the crabs present is regarded ag the
abundance, Tt was understood that the mymber of crabs in the given location is guentey of the
bearing capacity of the area that was sufficient for juveniles for settlement in o yoar o saturale
the area.

A multiple regression analysis was performed with crab number present in each arca’ localion
along the rivers against all variables studied dur: '& the study. The variables taken were diszohved
oaygen (D), the Turk dity (T)the shelier (S, sahinity (W) and desiccation (D} (Willason, 1951}
Duata analysis: The data was subjected to statistical tests and based on the data analysis the
conchusions were drawn (Zar, 2000},

RESULT AND DISCUSSION

A series of experiments were conducted o nvestigate the ability of OFganIsm to survive'in sim
with the prevalent condition. Experiments were carried out o examine the capability of the crah
to sense and respond 1o grades of GAYECn tension. Experiments were abso carried out 1o d=5ess the
ability of the crab 1o survive in low Oxygen tensions. The suspension of siltmud affected the
viability of the crabs in the existence of low oxygen tensions. The low oxygen tensions could
build up usually in the habitat of the crabs to affect viability of the erab sharing the habitat
Expeniments were also camied ont 1o identify the ability to get cover, Experiments were
pesformed to the preferences for ypes of substrate by the crabs,

A pumber of locations were inspecied 1o identify the variations between river and tribmtaries that
e Were inhabited and dominated by crab, Allempts were made 1o establish whether he crahy
»  dominated the banks of rivers could be due to differential setllement. The effects of salimity aril

dezicration o the crabs were observed in a cxperiments on mortakity tests. The consequences of
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different environmental factors on the abundance of the crabs were tested by multiple regression
analysis on factors measired or estimated during censuses of the crabs.

Eifect of Dissolved Oxyzen and Turbidity of Water Samples on Crab Survival:

Twenty-two locations were identified as being dominated by the crab distributed over the rver of
Godavar and it tributaries in Parbhani and Nanded district. The crabs occupying the arca along
the banks of the mvers and tributarics were marked The kboratory eaperiments conducted o
assess the reducing power of the samph of substrate generally the day after collecting it. Thas
was camed oul by keeping the samples of substrate into one-liter flagks and filling the flasks
with clean, aerated nver water and corking the flasks to exclude all bubbles. One flask was kept
as the contral. Analysis of the dissobved oxygen present in the water after addition sl another
ot eiach Task after one bour was carried out. The difference in the initial and final value was
considered as the reducing power

Table 1: The amount of DO and turbidity of the water samiples collecied from differentiocation

of Gu-;:la\ru.n rivier and ks h'lh'l..lli.l'_"
Location River Tribrutary
V) Turbidity | DO | Turbidity| DO
| 0.4 17.5 04 (11}
2, | Bb& - |B5ST & | 28
3 29 ;| 35% 0.3 37
|4 1.0 5l 1.0 43
5 L0 45.5 10 | 485
& 10 | 47 ¢ 189 48.5
7 1.0 32.3 1.0 0.5
{ B 30 152 1.0 52.5
4 0.8 30.5 0.7 29.5
B N 14 0.9 35
il 08 | 315 0.8 3l

b prn el

It was recorded that mrbid water possesses elevated reducing power whereas clear water was
liable to have small quantity of oxygen ehiminated by the sample rapidly (Table 1). The crabs
dominating the surveys sample were categonized by the reducing power of substratc samphes.
The measurement of reducing power is expressed as depletion of oxygen tension {in pprm} from
one liter of water 4n the Aask in one bour. Turhidity was recorded by a Turbidity meter |
MNephlometerkhico model CL 52 [
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Effect of Dissolved Oxygen on crab distribution and survival:

Experiments were conducted to cxamine the response of the cab towamds oxyeen pondients and
determining the ability to sense and counteract to these Eradients,

Ten crabs wore transferred into'a bucket of containing clean river water with a depthof 21 e A
rough glass sheet was kept in the botiom of the bucket in a slanting position up to the surface of
water. The crabs climbed this slanting sheet and were kept undisturbed Tor four hours. Wit
merease in lime there was deplétion of dissolved oxygen in the water, The crabs initiaily
remained at the base of the bucket, after four hours the crabs started climbing. The attempls of
crabs reaching the surface at short intervals were counted (Table 2).

The numbers of the counts of crabs reaching the surface of the water per hour were reconded

The depletion of oxygen by the respiration of the crabs leads 1o oxygen delicit. Ten crabs were
¥ept in a bucket containing 21 em depth of water and cover in the form of 4 piece of glass sheet
st the bucket base, _

Table 2: The effect of DO gradicnt o F the water samples on the erab

Time in Hours | Number of Counts Made Total Averape =1
0 - 0 0 0 !
! 0 0 _ 0

= r 0 i 0
3 0 i 0 =

4 0 ] 0
5 10 30 30

6 12 72 6.0
7 11 B9 30

B R T 78 1.8

Total ) 43 269

[t i clear from the table thar the crab displays 4 more inclination to climb and expose 1o Bprom
of climbing to escape from low oxygen or were confined under cover in the region of low
OXVEen:

Effect of Low Dissslved Oxygen Gradient on Crab Distribation and Survival;

Experiments were also conducted to counts the number of erahs reaching the surface of the water
per hour. The oxygen was removed by passing nitrogen gas by bubbling in water. The crabs were
kepd in the bucket with glass sheet at the bottom, and 21 cm depth of water and 20 crabs were

kapt i the bucket., *
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Effect of Dissolved Oxygen on crab distribution and survival:

Expreriments were condugted to cxammine Ihe response of the cisb tovads oxypen peahents aml
determining the ability to sense and counteract to these gradients,

Ten crabs were transferred into 2 bucket of contaiming clean dver water with a depth of 21 cm., A
rough glass sheet was kept in the bottom of the bucket in a slanting position up to the surface of
water. The crabs climbed this slanting sheet and were kept undisturbed for four hours. With
wirease m time there was deplesion of dissoheed oxygen in the water, The crabs initially
remaned at the base of the bucket, after four hours the crabs started climbing. The atternpts of
crabs reaching the surface at short intervals were counted {Table 2),

The numbers of the counts of crabs reaching the surface of the water per hour were recorded

The deplenon of oxygen by the respiration of the crabs leads to oxveen deficit. Ten crabs were
¥ept in o bucket containing 21 em depth of water and cover in the form of a piece of glass shee
it the bucket base, _

Table 2; The effect of DO gradicnt o | the water samples on the crab

Time in Hours | Number of Counts Made Total Average _:,
0 e 0 0 :
1 0 i D
=3 0 0 0
3 0 0 0
I 0 0 0o |
5 10 30 30
B 6 12 72 6.0
’ 11 59 ] 8.0
] 10 : 7 73 B
Total 43 269 =

It s clear from the 1able that the crab displays & more inclination to climb and EXPOSC 10 Oplion
of climbing 10 escape from low oxygen or were confined under cover in the region of low
LAY LRen.

Effect of Low Dissolved Oxygen Gradient on Crab Distribution and Su rvival;:

Experiments were also conducted to counts the number of crabs reaching the surface of the water
per hour. The oxygen was removed by passing nitrogen gas by bubbling in water. The crabs were
© keptin the bucket with glass sheet at the botiom, and 21 cm depth of water and 20 crabs were

kept i the bucket., *
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Table 3: The cffect of DO removal from the water samples on the crab

| umber of
Hour  iCounts made [Total Average
i H 2 0.5
; H 1% 4.5
1 4 10 10
A 54 13.5
5 h 72 15
3 : B4 pi
7 4 B0 22 5
B . M 78 19.5
Total [2 438 |

Number of dead crabs after 8 hours = 2

The crab shows a better affinity to bare itself when confronted with the option of responding to

oxygen gradient by climbing or confining under sheets to counteract 1o low exygen. In least

cases, it is obyvious that crab may remained cenfined under sheets in spite of oxypen level

reaching fatally low [Table 3).

Effect of Settlement on Distri otion and Survival of Crabs:

Some locations were dominated by crab and such locations were chosen for the stucdy. Ths
' situation could l'.:lEL':ll.l'.ir the juvenile crab would have settled on location, to which they were
| adapied. Samples of crabs were examined from all the location of survey camed out. The

separation of the crabs into size catcgories was based on their carapace size. When the young

erabs are swifily exposed iritially, they remained motionless for some tme, whereas the larger

crabs generally moved. As the Juvenile crabs were alike in size, shape, and color to the

surroumdings, it made them difficult to locaie,In general, it was found that the rarer species hud &

much higher ratio of young to okd crabs than the dominant species (Table 4).

Table 4: Proportion of all crabs on river and tributaries with a carapace width less than?5 mm.

Hiver : Tributaries
| Number of | Number of Ratio Number of | Number l:'nl'__ _ Ratio
| |_small crabs | large crabs small crabs | large crubs
-_ I g 38 21l S 019
2 _ 28 0.07 9 E . R N C)
: 4] 83 043 53 69 077
& | B | o 25 B8 D28
'- =Y 30 3.03 % | a4 230
o i 0.07 1 3 T
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The ratio of young 10 old is similar in the river habitat as well as wibwaries habitat, This
widicated that thers was no difference in mortality in the young crabs This mary assurmned that
settlement is nearly identical among the two locations.

Effect of Salinity on Distribution and Survival of crahs;

The hypothesis that gradients of salinity might affect the distribution of the crab was tested. It s
known that fresh water i lighter that saline water where the organisms less tolerant of low
salmity have their center of distribution higher than other orgamsms. Experiments  were
conducted 10 assess the cffect of salinity distribution on the crab, The river water was 1aken in
the: tank and nearly 18 10 21 crabs were kept in the tank. The maximum salinity of the river water
determined during the arnual survey was recorded and found to e SO0 mp/l similarly the river
water with rinwater diluted water has the salimity 100 mg/l. The observation was made for six
days till approximately 50% mortality had occurred (Table 5).

Tahle S:Effect of sali aty on crab and Tokerance of the crab for salinity.
SalinitylLiveDead Total
[ 10 |19 1 120
FEIREET
30 [1Z]-7-1 397
40 | 612118
50 (4116 | 20

59|39 | o

=

The wlerance of the crab for fresh water was equal bul over a gradient of increasing salinity it
viries, The increase in salinity leads to increase in the mortakity of the crab.

The chi square test indicates that X — 0.00005, with the increase in salinity there is increase in
the difference and hence the difTerence between the species 15 significant,

Effect of Desiceation on Distribution and Survival of crabs:

The effect of desiceation on survival of the crab was assessed and it was done by keeping 20
individuals ca,‘l)lﬁuﬁ- from river basin as well as from inbutaries. The crabs were matched for

hittp/fanna choro
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Co-orcinator

T 56 018 | 2 58 | 036 |
i o 041 4 5 0.27
7 16 0.44 5 14 0.36
34 88 039 25 87 0.29
T f 1.33 9 7 1.29
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The ratio of young 10 old is similar in the river habitat a8 well as wibuwlaries habitat, This
wdicated that there was no difference in monality in the young crabs This may assumed that
settlement is nearly identical among the two locations.

Effect of Salinity on Distribution and Survival of crahs:

The bypothesis that gradients of salmity might affect the distribution of the crabh was tested. It is
known that fresh water i lighter that saline waler where the organisms less tolerant of low
salmity have their center of distribution higher than other orgamsms. Experiments  were
conducted 1o assess the effect of salinity distribution on the crab, The river water was laken in
the: tank and neasly 18 1021 crabs were kept in the tank. The maximum salinity of the river water
determined during the armual survey was recorded and found 1o be 500 m'l similarly the river
water with rainwater diluted water has the salimity 100 mg/l. The observation was made for six
days till approximately 509 mortality had occurred (Table 5).

Table 5:Effect of sali ity on crab and Tolerance of the crab for salinity.
SalinitylLiveDeadTotal

1.0 |19 1 |20

20 1181 3 [ 21

| 3.0 [12] 7 19§

40 16|12 118

50 (4116 20
72|39 | 98

=

The wlerance of the crab for fresh water was equal but over a gradient of increasing salinity it
varies, The increase in salinity leads to increase in the montakity of the crab.

The chi square test indicates that X — 0.00005, with the increase i salinity there is increase in
the difference and hence the difference between the species 18 significant,

Effect of Desiceation om Distribution and Survival of crabs:

The effect of desiceation on survival of the crab was assessed and it was done by keeping 20

mdividuals m‘gﬁ‘ud‘ from river basin as well as from inbutaries. The crabs were matched for

hittp:/ fannalesdirieh ra 3168
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T 56 018 | 2 58 | 036 |
i 7 0.41 q 15 0.27
T 16 0.44 5 14 0.36
" 88 239 25 87 | 029
B 6 1.33 g 7 1.29
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size and kept in different dry dishpans fos vbserving the time of death. The crabs were assumed
to be lifeless after they did not respond Lo any stirmulus.

Table 6: The effect of desiceation on survival of the crab

Sr. Mo, River basin crab Tributaries crab
(Time in minutes) (Time in minutes) |

1 420 oL

2 420 435

3 420 435

4 420 435

5] 430 435

£ 325 341

T 525 344
’ B 525 540

9 525 540

In 540 555
} il 540 535

iz 555 570
) B 555 s
. b4 355 570
’ I5 555 ST0
- 6 570 585
o z

i7 570 585
J I8 585 6400

19 585 B0
p 20 585 600
L Total 10455 10755
. Average 321,75 53775
-. The average survival time, for crabs from river was 8 hours 42 minutes whereas the ribuary
)

crab has average survival time of § hours 537 minutes (Table 6). The variation among the two
-
- locations was significant. This ability of tributary erab 1o survive desiceation s higher may be
- owing to recession of water in much carlier than a5 compared 1o nver,
- factors cobtrolling abundance
- - I
- Ihe effect of factors affecting the swrvival of crab in river basin as well as m the tributaries was
studied. The factors that affect the survival of crabs were dissolved oxygen, wrbidity, sheler,

. salmity and desiccaton. The goal of study was to determine which factors sel o lant o the
- number of crabs that can survive in a location. This was studied with simplicity that the species
-
- IGAC
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from river basin and tributaries were considered to be ecologically equivalent where the simple
sum of the crabs present is the given locality was observed as the abundance.

A multiplc regression was carried out on the number &f crabs oeeurring in every part of location
against all the other variables studied or calculated for that section durng the survey. These
variables were dissolved oxygen, tarbidity, shelter salinity and desiceation.

It was observed that the shelter was most durectly connected with the number of crabs present,

with less Cose association with the desiceation on the bank.

Tahble 7: Regression on crab survey data, with the number of crabs as the dependentvanable, and
as independent vanables; the dissolved oxygen (D), the marbadity (T3, the shelter (3), the
salinity (N} and desiccation (D)

| 5r. No. Variable | Proportion of sum of squares
1 | Dissolved Omygren (DO) 18.124 ]
sy 2 Turbidity (1) . 25.243
3 Shelter (5) : £1.47]1
4 Salinity () : p0.127 i
i 3 Desiceation (1) 01102 -

The amount of cover was the mest important variable associated with the number of crabs per
sample (Table 7). The crab displays a maore inclination to climb and expase with a choice of
ascending to cscape from low oxygen, or being confined below cover in the area of low oxygen.
The ciab shows a better affinity to bare itself when confronted with the option of responding to
pxyeen pradient by chimbing or mmainil‘lij; under sheets to counteract 1o low oxygen, In least
cases, il 18 obvious that crab may be confined below the sheets even when oxygen altaing fatally
low levels,

Tolerance limits to low dissolved oxygen tension were assessed for Cancerfrroratus. More inter
siage disparity was exhibited low dissolved oxygen tensioninflucncing the continued existence of
{he crab. Tolerance may be linked to dimension, developmental stage and interaction level
(Vargo & Sasiry, 1977).

The ratio of young to old is similar in the river habitat as well as tributaries habitat. This
indicates that there is no difference in monality among the young crabs. 1t may be presumed that
settlement is roughly identical between the two places The distribution and abundance pattems
of aguatic inwﬂelgmtcs are recognized by dynamic habita

(A G
http:ffangz sChrd ; ,|! :

QAL aidysie®
14 T = Jli'-lllll' -\.J';l' = M|

R

tion or nactive adaptation of

i —————




Isof R3.CE, I5SN:15836250, vl 25, kgoe 6, 2021, Fages. 1160- 3172
vedk 25 April 2001; Accepied 0§ hfay 2071,

heavily polluted. Beside, the forest and Yegetation covering on the land iz properly maintained
- and protectec (Cumberlidgest al. 2009),
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