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ABSTRACT

Freshwates crabs constituie one of the [argest group of invertebeates ocoupying the Indian peninsaia waters, The past
Fuw decades have seen an upssrge of interest in the using freshwater crabd as an ecological model for nssessing
imperct of varios epwironmentad siress and polusant in the rivers. The present invéstigation deats with the study of
Fictriteation of the species, ideatify specific habitat requirements, dapict population levels, trends and recopmize
deagited risks 10 stgnificant and exceptional freshwater crab. .
The shady inchuded the trts i the lifie of the cab, bady size and abundasce, relative abundance, sexual rotio,
disiribution in Felation with time dusing, the year and Eize distribation, maturity of the ceab Barytelphusaguerinl. The

M iz g Seauat matus ity differed between the Incalities of sampling sites.)

Keywards:
Baryiejphusaguerinl, Godavas ver, Trivutary, Popubatice, Aundance. Distribtion
Introduction
Freshwates crabs constitute ope of the largest group of invertebrates occupying the Indian
peninsula watess, They have recorded their presence in nearky alk freshwater habitats ranging
G stresmms emerging fiom mountains or highland 1o large rivers along with al walcr bodies in
the land (I3ahir and Yco, 2007). Freshwoter crobs nre coologically as el as coonomdcatly
impurtant owirg 10 their role in nutrient recycling, water quality momitoring and smzahl-scate
fisheries. Mearly 1280 species belonging 10 4 super families’ Jcousrs throughont the world which
accoumts 20% of identified brachyuran diversity (Cumberhiogeer af , 2009). Sums of 96 species
helomging th 41 genera constitting O famnilies till now are discovered from India Bahif and Yeo,
2007 and Mg ef al, 2011},
Five specics belonging 10 famihes Sesarmidae, Varunidae and Hymenosomatidae are recorded
from India where the members ase marire and an estarine form, Converseky, a few members of
thece famibies have adapted to cxist in and accomphich their life cycle in freshwater habitats (Mg,
LGRR). These members adapied to freshwater have been designated as freshwater species where
every species inchuded in the genus Gecarcinucidaeare fresh water,
The past few decades has seen an upsurge of interest in the using freshwater crabs a3 an
ecological model for assessmg impact of varions epvitommental stress and- pollutant in the rivers
(Tadbav, er al, 20Th) A nurebes of studies have showed that various chemical pollutant and
pesticides have affccted the population stucture of the crabs in the Godavark basin {Venugopal,
et al, 1997). This has resabed in a sicep decrease in the popukitions of the csabs in the region
{Thankar, 1985). Freshwater crab B gwerini have been repeatedy imvestigated for behavioural
anch vorious physiological studies. The effect of various inorgamie ions, drogs and antihiotics,
pesticides, huayy metaks, has been used by many workers (0 SCReER the warions propertics of this
crob B, guerini {Deshaiet .. 2002)
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This necessitate the further field surveys to study distribution of the gpecies, identify specific
habitat requirements, depict population levels, trends and recopnize detailed risks 1o significant
and exceptional freshwater crab. It is critical to the fitness of these ccosystems to consider
procedures that particularly 'comprise the protection and sustainable wtilization of local
populations of crabs inhabiting the river. The ecology and patterns of allocation of the fFreshwater
crabs are appearing as better known for the impending wamings to their enduring and continued
existence (Venkateshwarlu and Sunita, 1995).

The freshwater crabs of Kera'a amd Tamil Nadu were reviewed on the basis of the conclusion of
ficld survey. Mine genera and twenty-three species of gecarcinucid freshwater crabs were
described, Four specics carlier recorded as syntypes were identi fied as valid species, that includes
Lametla lamellifrons (Alcock), Vela pulvinaia (Alcock), Vammitravancorica (Henderson} and
Travancorionaconvera (Roux) (Bahir and Yeo, 2.

tarshland area declination has been attributed to various environmental factors. The work
included cataloging arthropod diversity and demmius subsidies induced tropic cascades
disturbances. It was revealed that 143 diverse species belonging ta 13 orders summing to 43,251
individuals were recorded. The detritus subsidies did not disturbed the tropic cascade
sipnificantly in the arthropod comemunity (Mercer ef al, 2017)

Aquatic communities in fiverne systems arc naturally considered to be determined by abiotic
factars. Recent investigations | ave revealed that biological controls are able of organizing these
communities in large rivers ano may become mofe prominent as a river system. The investigation
was based on lonsg-term data set lo scrutinize pumercus environmental variables as polential
Factors nf aquatic community structure in & nommal riverine ecosystem. The water dwelling time
wis the most significant factor affecting aquatic community struchure for aguatic abundance and
community structure. Non-metric multidimensional scaling and correlation anzlbvzis used applied
to scrutinize spatial and trmporal distribution patterns in aguatic community structure. The
association. amid water dv-elling time and taxa groups differed demonstrating that other Laxa
specific drivers had some =Hect on aquatic community structure {Burdis anc Hirsch, 2017}, The
burrowing crab Borpelphusacimicularis 15 mast abundant in Godavari river and s
tributaries(Padghaneet al,, 2018). : :
The past few decades has secn am upsurge of interest in the using freshwiter crabs as an
ecological mode} for assessing impect of various environmental stress and pollutnt in the rivers
Therefor inorder look into the population biology for conservation of this crab, the study was
yndertaken.

Material and Methods

The area of study:

The study was conducted across the Godavari river basin and i1s tributaries. Field survey was
carried out along the sides of siver basin and its tributarics. Observations ok place for the
habitat, abundance and distribution of the crabs in the Godavari river basin near Markand which
is just behind Vishnupuri project, Kaleshwar, Punegaon having an clevation 366 m above the sea
level, Puncgaon is & village in Nanded tahuka 12 Km towards the east from Manded city. lis
peopraphical coordinates is 15° 907 Morth and 77 © 20" 0 "East, near Amdura, Asaag river near
Shikarghat Gurudwars; left bank tributary of Godavan, Fish catching arca at Babl project in
Dharmabad taluka of Manded district. Also survey of the tributary Pursa  river near

ar Taklali were carried oul, b:%',
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Sampling the Data:

Baryielphusagnerinichosen for this smdy is one of the dominant species in thisriver. The
collections were carried out monthly for a period of one year, from 2013-14, 2014-15 and 201 5-
16. Sampling of crabs was carried out monthly, the crabs Borylelphusagueriniwere sampled
using the simple quadrale square technique. This technique consistsof using a square (wired
square) with size (100 x 100 cm) and pre-detcrmined: area-(1m’). It was sampled randomby 10
times in each area. The reproductive males were counted. Subsequently, the area was manually
excavated to an average depth of 20 using shovels and spoons.

Al crabs found were caught and stored in plastic bags, which are properly labeled and kept under
refrigeration until the analysis. The crabs were sexed by observing the morphology of the
ahdomen and asymmetry, When it was not possible to-perform-the sex identification, the crabs
were chassified as recent juveniles.

Morphometrics:

all the morphometric dimensins  were recorded for each of the collected crabs. Four
morphemelTic Mmeasurements were performed by using vernier ealiper (r0lmm). For the females
were measared four measurements: carapace width (CW), carapace length (CL.), carapace heighi
(CH) and dbdomen width (AW). While for males other than the [our measwres described above
for females, threo further measurements were also lengih of the proximal (CPOY, height of the
provimal {APQ) and length of the gonopodia (CG) For'the indeterminate individuals, only the
Ol was measured (Hugeings, and Munday, 1568},

Crabs were sexed sccording to their relative abdomen width. The crabs were sexed by ohserving
the abdomen morphology and asymmetry of chelipodes. When it was not possible to perform the
hy sex klentification, crabs were classified s recernt juveniles. For each individual different
morphomelric measurements were taken. For indeterminate individuals, only the CL was
messured (Hirose et al., 2012)

Sex Ratio: .

The male 10 lenmle 1atio between river and t.butary was calculted as the proportion of the
number of males to the total number of females. Thus, values of mating greater than or less than
0.5 point to an inclination towards either sex in the population, respectively. The samphmg done
at regular time interval and within of each size class, deviations from a sex ratio of 1) 1 was
determined by a binomial test

The crabs from each stratum in each sampled location were distributed in size classes according
10 the best data adjustment. The smellest size class staried with the smallest individual, The
dividuals were classified according to the following categories: demographic; recent juveniles
(undiffercntiated individuals); young group (individuals already sexually differentiated, but with
sizes below sexual maturity); and adobts (individoals greater than or eqral o the size of sexual
maturity). The size classes were assigned renging from 1.0 to 10.50 mm, at intervals of 0.5 mm
carapace widih (Wilson and Hardy, 2002).

Population Siructure:
The frequency distribution of £ gwerind presented a total of 20 classes of with amphitude of 3
mny The modal differences for B guero hetween the river amd tributaries can be observed

praphically. in both IEnmmx, the modal presence was ohserved between the classes of 1 mm o
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30 mm corresponds to recent juveniles, this class being the main component seen in the hoth the
loeation. The class of 20,00 mm to 105 mm composed of females and adult males. The data
recorded by carapace width measurements were grouped for each the month were divided inta 20
classes of 5 mm width groups respectively, The data on the 5 mm width groups were used
determine the periodic age structure as determined from the carapace width, frequency

distribution (Willason, 1981).

- Results
In the laboratory, the crabs were sexed by observing the merphology of the sbdomen and
asymmetry of the chelipods. When it was not possible o perform the sex wdentification, the crabs
were classified as recent juveniles. For morphometric measuremens were performed using o
srecision digital caliper (0.01 mm), for the females were measured four measurements: carapace
width (LC), carapace length (CC), carapace height{AC) and abdomen widih (LA}

Abundance and size of crabs
'he abundance of crabs was evaluated spatio-temporally, compared by variance analysis

(ANOVA, o= 0.03), usingriver and tributaries as fixed factors. In the comparison of the size of
the same statistical routine was adopted, being the size of individuals compared with variance
analysis (ANOVA, = 0.05).

During the study period, 159 individoals of B. guerini were sampled. Of these, 38 individunls
belonged to the tributary in Parbhani of the river and 45 1o the inbutary in Nanded of the
Godaveri River. Of the individuals caught in the river hank or bed, 42 belonped o the '['-Finl:lm:l.
while 34 belonged to the Parbhani. The descriptive statistics for each demographic tﬂiﬁgﬂr}'
during study is recorded in the table 1. "

[ablel: Total abundonee of males and females of the Godavari rivers and its tributary in
Nanded and Parbhani.

Arca | Lacation Category N [ Size of carapace __F]
Minimum VL 1T LT Mean
| {mm) {rm} £ 5d (mmy
Parbhani river Male i3 13T 98.5 (724152
 Female 11| 30.3 U6 01+ 14.6
Juveniles | 10 | 10.1 236 [ 174+060
tributary Male 15 [30.6 §7.1 Bl 140
Female 10304 83.0 534+ 133
. Juveniles 13 | 10.7 2328 184 £ 05.5
| Manded Fiver Male 14| 30.3 {10238 645167 |
Female 13 [302 0§ 7 647+ 17.1
Juveniles | !5 [103 24.6 18.7 & 05.5
Tributary | Male 15 |.27.35 95,3 | 575+ 160
Female 10 |88 1303 510+ 16.9
, Juveniles 20 1104 24.56 19.9 + 3.0
Sd - standard deviation - '
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Sampling the Data:

Barprelphusaguerinichosen for this study is one of the dominant species in thisriver. The
collections were carried out monthly for a period of one year, from 2013-14, 2014-15 and 201 5-
16, Sampling of crabs was carried out moathly, the crabs Baryelphusaguerinivere sampled
using the simple quadrate square technigue. This technique consistsof using a squarc (wircd
squarc) with size (100 x 100 cm) and pre-determined area {1m®). It was sampled randomby 10
times in each area. The reproductive males were counted. Subsequendly, the ares was manually
excavated o an average depth of 20 using shovels and spoons.

All crabs found were caught and stored in plastic bags, which are properly laheled and kept under
refrigeration until the analysis. The crabs were sexed by observing the morphology of the
shdomen and asymmetry. When it was not possible 10 perform the sex identification, the crabs
were classified as recent juveniles.

Morphometrics:

All the morphomelric dimensions were recorded For each of the collecied crabs. Four
morphometric measurements were pertormed by using vernier caliper (01 mm). For the females
wers measired four measurements: carapace width (CW), carapace length (CL), carapace height
{CH) and abdomen width (AW}, While for males other than the four measures described above
fow fernales, three further measuremanis were also length of the proximal (CPO), height of the
proximal {'.n PO and length of the ponopodia (CG. Forthe indeterminate individuals, only the
€1, was measuresd {Huggings, and Munday, 1963).

Crabs were sexed sccording 10 their relative abdomen width, The crabs were sexed by observing
the ahdomen morphalogy and asymmetry of chelipodes. When it was not possible to perform the
by sex ideatification, crabs were classified as recent juveniles. For cach individual different
morphometric measuraments wer? taken. For indeterminate individuals, only the CL owas
measured (Flirose o al.. 2002}

Sex Rakio: '

The male 1o fanale ratio between river and fr.buwtary was calculated as the proportion of the
aumber of males to the total number of females. Thus, values of mating greater than or |55 than
{5 point to an inclination wwards either sex in the population, respectively. The sampling done
at regular time interval and within of each size class, deviations from a sex ratio of 1: 1 was
determaned by a hinomial test

The crabs from each stratum in each sampled location were distributed in size classes according
10 the best data adjustment. The smablest size class staried with the smallest individual., The
dividuaks were classified according to the following categories: demographic; recent juveniles
(undiffesentiated individuals); young group (individuals alecady sexually differentiated, but with
sizes bebow sexual maturity): snd adubs (individuals greater than or equal o the size of sexusrl
maturity}). The size classes were assigned raniging from 1.0 to 10.50 mm, at infervals of (L5 mm
carapace width (Wilsen and Hardy, 2002).

Population Siructure:

The frequency distribution of £ gwerini presented a lotal of 20 classes of with amplhitude of 5
. The modal differences for B guermi between the river and tributaries can be observed
graphically. tn boik | -weicns, the modal presence was observed berween the classes of 10 mm 1o
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Parbhani and the river basin and tibutary in Manded with a toal tally of 159 crab were sampled.
Rut there was a considerable difference between the samples collected from these two district
river basins. Regarding the size, the individuals of B guerini showed differences between
tributary river bank/bed; the individual from the open river was slightly larges than those form the
wibutary, The abundance of crabs in the niver was higher as compared to tributaries as the most
crabs were collected From river basine and few crabs were collected from tributaries. More male
crabs than female crabs were colfccted throughout the year. The juvenile population from the
siver ae well as tributaries was similar with the male and female crabs.

Relafive abundance of male and female erabs at cach of the sampling localities

The measurement of carapace widths for all collected crabs was determined and they were
sexually differentiated as male female and undifferentiated as juvenile crabs The coltected crabs
were differentiated and recorded for relative abundance for different sampling sites. The relative
abundance of crabsimale female and juveniie) was determined by combining the data collected
during theeach year of the monthly dats and is presented graphically.

Tahle? Relative abundance of male fermabe and juvenile crabs at each ofthe sampling

- localities . i -
Pa{hhani _ Manded o it
[ Priver P tributary M river M Tributary
hial | Fema Ftw{:nﬂ Mal I-':.-.uﬂ Tuvenil | Mal | Fema | Juvenil | Mal | Fema | Juvenil
| & le | es .5 ke es i le 5 e le s
i | w (5] o | 3 ] 15 [i5] 0] 2 |
M B | A 42 a5
Rel Abundance Rel Abumdance Rek Abondamce Relk Abundance
. Plaie: 3823% o P e L Pedale: 33 33%0 Male: 33 33%
|  Female: 32.35% Female 6.31% Female 30.95% Femalo:22.22%,
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" Figure 1 Relative abundance of male female and juvenile crabs at each ofthe sampling
Toealities
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The relative abundance among the crab population showed slipht fluctuation betwesn the
numbers of crabs sampled from different localities (Table2 ). The numbers of crab collected from
the river basin and the tributaries were at par with each other. However the number of crabs
collected from Parbbani River and tributary was relatively less than that from Manded River and
tributary, The relative abundance of male crab from parbhani river basin was 38.23 and female
crab was 32.35 and relative abundance of male crab from parbhani tributary was 3947 and
female crab was 26.31. The relative abundance of male crab from MNanded river basin was 33.33
atid fernale erab was 30.95 and relative abundance of male crab from Manded tributary was 33.33
and fer-ale crab was 22.22 (Figure 1).

Sexual ratio

The proportion between males and females between river and tributaries was estimated as the
quotient berween the number of males and the 1018l number of individeals in our samples. Thus,
values of sexual intercourse greater than or ¢qual to 0§ indicate an Jnr;.lina:u:;-n te males or
termales in the population, respectively. For each sampling month and within of each sL-zu.-. class,
the deviations were tested from a sex ratio of 1= | using & binomial test («'= 0.05) {"'r‘p"uh.un nru:l
Hardy, 2002). ' :

Tablz 3: Sex ratio berween males and femates of the Godavari River and it tribotary in
Nanded and Parbhani.

Area - Location Catemnry N Fatic
Parbhani river Male 33 1:0,8
Female BET
Toul 2
tributary Male $ 15 107
_I"I:m:l]: HIFﬂ
Total 15
Mupded river Male |4 [0
Female 137
Toldl 23
Tributary bl ale o _]_5 0.7
Female 10
Total 5.

ve class of 30.00 mm to 105 m
irp:dannalsofrach ro ;

The sex ratio between males and females in both on location either river basin or tributaries did
not favor 0 any of the sex (Table 3). The nver presented slight deviation in the sexual mtio for
the males gver tributaries for females, The sex ratio of males to femalesinParbhani river basin
was 1:0.8 and in Parbhan tributary was 1:0.7. The sex ratio of meles to females in Nanded river
basin was 1:4L9 and in Manded tnbutary was 1:0.7,

Structure of the population

The frequency distribution of 8. guering prE'SEnl*d a total af 20 classes otwith amphitode of 5 mm.

The modal difterencestor®. guerinibetween the niver and tributaries can be observed praphically.

In both locations, the modal presence was 'i.'l].'l‘_*qu'il."Ll beiween theolesses of 1) mme e 20 mm
arlrane. 1 |11a||i:umpu-m:m seen in the tu.:n:h the location.

comesponds 1o recent juveniles, this clg
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carapace width measuremenis were grouped for cach of the month were divided into 20 classes of
Smm width groups respectively. The data on the Smm width groupswere used to determine the
periudic age structine as determined from the carapacewidth frequency distribution, :
By anabyzing the location of rives as wel as iribulasics of e Godavari river, 11 can be obsery
themodal pattern seen in spatial analysis, with the exception of a few monthks whercobserved the
presence of recent juvenile in all the months throughout the year. In almost every month it was
pressible to define & modal pattermn among the river as well as tributaries, where the modal class of
the recent juveniles present between the classes of 10.00 10 30.00mm was followed by the chass
of 30:00 mm to 105 mm composed of femalkes and adult males.

Tabled: Monthly disivibution in size for crabs collected in the Godavari river and its

tributaries.

Size | B o Py T |
| mm | June | July | Aug | Sept : Feb | Mar | Apr | May

10 | 6 ' L ) [
TRETHERERE 2 : [0 11

0 | 6 2 | i

23 i
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35 ¥ ['s 5 i
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45 | 1 IR

b _ | | 1 - | )
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L] 5 B |
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carapace width measurements were grouped for each of the month were divided into 20 classes of
Smm width groups respectively. The data on the Smm width groupswere used to determine the
periudic age structure as determined from the carapacewidth frequency distribution. ;

By analyzing the location of river as well as (ributasics of the Guodavari river, il can be obsery
themodal pattern seen in spatial analysis, with the exception of & fow months whercobserved the
presence of recent juvenile in all the months throughout the year. In abmost every monih it was
possible to define a modal pattern among the river as well as tributaries, where the modalclass of
the recent juveniles present between the classes of 10,00 1o 30.00mm was followed by the class
of 30:00 mim to 105 mm composed of females and adult males.

Tabled: Monthly disiribution in size for crabs collected in the Godavari river and its !

tributarics. _
Size : T | [
mm | June | July | Aug | Scpt SEEE d Feb | | Mar | Apr | May I
10 | 6 ; ) |
i5 2 1 | 4 4 2 2 1|
(20 6 2 i
25
a0 41 1 | his
sl 212 l
40 ;3 t L 1
45 ! | _ ]
S0 | | 1 : ]
(55 2 | 2 i 1
il __ 1 IR |
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Figure 3: Distribution of size classes for males and females crahs collected from Godavari
River and its tributaries,

A total of 156-individuals of crabs were colfected that were differentiated sexually. OF the 156
crab sampled, 95(60:8%) were males and 61(39.1%) were females. Carapace width distributions
of both sexes arc shown in Figure 3. The papulation shows sex dilferences m the size frequency
distributions, with meles reaching larger size than females (70 -1{05mm and 35- Simm CW,
respectively). The females constituted relatively small size groups ranging from 45-35 and 53-63
mm CW. A few nomrber of females exceeded 20 mm, whereas several males were larger than this
size. The range size class was 90-105 mm for males and 75-9 Smm for females. The gverall sex
ratio (Male: female) was {1:1.1). The sex ratio of Crabs in the river and its tributaries was
inclined toward males almost throughout the vear and males oubweighed the numbers of females
in all months o the years{Table 3)

Discussion
In the presect investigaton, the abundance of crab was not sipnificantly different between the
siver basin and tributary in Parbhani and the river basin and tributary in Nanded. The size of the
mdividuals of B guerini showed dilferences between tributary river bank/'ed; the individoal
from the apen river was shghtly larger than those form the tributary. The abundance of crabs in
the river was higher as compared to tributarics as the most crabs were collected from river basin
and few crabs were coltected from tributaries. The juvenile population from the river as well as
tributaries was higher to the male and female aduits and similar with the male and fernale crabs.
Gunther (1992) suggests the existence of differential colonization between juveniles and adults
because of juveniles avoid competition against the adulis. Such behavior may be restricting the
activity of juveniles where they can find protection from the weather and against aggressions
from adult mates (Croll&Meclkintock, 2000). e

The highest sbundance of U leptodactyins was sccompanied by larger body sizes, which may be
associated with ageregation and consequent competition Tor resources in these area Zucker
(1986) supgested @ rolationship between crab size and fnereased likelihood of individuals. It is
ko that the size of the animals in regions with high concentrations of individuals of the same
smpcies AFe related 1o the l.]lli'J:E:Il'.':.l' of thie resolrces ﬂ-:q'llil'td L"fi" individuals ﬁ?‘-‘!ﬂ.[hi.ﬁ._ I.'-:il';D]-
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Cverall, in the present study thers was little significent difference in sex ratio. However, in some

months, males may be more frequently present which may be related 10 reproductive behavior,
where the males move to open arcas limiting a space o be defended for performing attracting
habit to females.
The sex ratio between males and females in hoth on location either river basin or tributarics was
the same. The river ar tributaries did not present any deviation in the sexual ratio for the males
sver tributaries for females. The sex ratio of males to females in Manded and Parbhani river basin
and in Parbhani tributary was 1:1.1.
According to Wenner-(1977), the analysis of the sex rafie for demonstrates the standard found in
the natural environment, the sex ratio seemed betier consistent with the anomalous pattern as a
function of size, with little seasonal variation and presence of females in the larger classes, which
can be explained by the tendency 10 post-reprodoctive mortality occur before males. Generally,
the sex ratio is reported to be greater than 1: 1, with greater abundance of females (Masunan
ESwiech-Ayoub, 2003; Castiglion &Merreiros-Fransozo, 2006; Bed ct al., 2008).
The crabs collected were differentiated sexually, sex ratio, the carapace width distributions of
both sexes. The population demonstrates seX divergences in the size frequency distribulions
where adult males having larger size than females (70 -105mm and 35- 90mm CW, respectively)
The females constituted relatively small size groups rangjng from 45-55 and 53-65 mm CW. A
few number of famales exceeded 90 mm, whercas several males were |arger than this size. The
range size class was 90-105 mm for males and 75-9 5mm for females, The overall sex ralio
{Male: female) was {1:1.1). The sex ratio of Crabs in tHe river and its trjbutaries was Jinctined
toward males almost throughout the year and males outweighed the numbers of females n all
months of the years. Lambert & Epifanio (1982) and OConnaor (1993) abserved that crabs tend to
be located in areas other than specific adults, Christy (1978) suggested that hehaviors of crab is
affected by the swrrounds and may be related to the presence of various environmental factors in
the region
The mode of distribution of aduls occurred and growih of juveniles 1o adult may be related 10
secondary dispersion as a biclogical respunse function of reproductive behavior, morphological
characteristics and { or erviranmental factors (Kreeuter, and Fegley, 19947, Powers & Pelerson,
26): Etherington & Eggleston, 2003 Reynsé& Eggleston, 2004).
The conservation assessment of freshwater crabs in Maharashtra corresponds to the initial stride
in the direction of the recognition of threatened species within the region. This will alse direct Lo
the improvement of a protection, preservation and conservation actions for endemic species. The
constrained array of many species along with the man made harm to habitat disturbance or loss 15
key reasons of concem for the ever continued existence of this crab.
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