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Distribution and Quantitative
Study of Benthic Fauna
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1. DISTRIBUTION PROFILE OF BENTHIC FAUNA

The distribution of obtained benthic faunal species followed an
estuarine gradient as per their individual tolerance level and
habitat/microhabitat availability. The distribution profile can be further divided
into distribution along the entire estuary and distribution along the downstream
intertidal mudflat at Kamboi.

1. 1. Faunal Distribution Along the Estuarine Gradient

Salinity and physical processes undergoing in the estuarine ecosystem
create an ecological barrier which limits various benthic organisms from
microfauna to macrofauna within specific zone. Similar scenario was observed
in Mahi river estuary wherein a gradient based distribution was seen from

upstream to downstream which is represented as Fig. 3.1.

Traces of foraminiferans were found from slight upstream sediments
which showed past marine evidences or rather occasional marine intrusion.
Though the detailed qunatitative survey of foraminiferans was not possible
during the study phase, the priliminary observations and sample analysis
strongly suggests that the diversity and density of foraminiferans increased
gradually as moving towards downstream. Mollusca remained predominantly
distributed from upstream to downstream no matter the density varied from
sparse to abundant. Rich molluscan assemblage was seen in upstream sites
where diverse habitat was available as well as freshwater habitat remained for
most of the year; the diversity and density though depleted moing towards
downstream. Crabs and mudskippers showed their presence staring from
midstream sites to downstream, though on less occasions at midstream.
Larval stages of crabs were mostly seen seetling at the midstream site instead
of adult ones with exeptional case of few larger species like scylla serrata
which intruded midstream and upstream occassionally along with high tides.
Neries sp. showed occassional sightings between midstream and downstream
which increased ultimately towards downstream. In case of arthropods, most
of them viz. amphipods, isopods, spider, insect larva, ant sp. were reported
only from the downstream sites. Distribution of Sipuncula sp. was restricted to

downstream especially in the calcritized hard sediments of Kamboi.
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1.2. Distribution of Molluscs

A specific péttern of distribution was noted on the estuarine scale
wherein a particular physico-chemical environment was selected by respective
assemblage. Distribution of molluscan species in upstream, midstream and
downstream is represented in Table 3.1. Further, diversity of species along the
estuarine gradient can be represénted by Fig. 3.2. Upstream sites (Vasad/
Fajalpur) showed maximum diversity with 14 specieé (52%) followed by
downstream (Kamboi) with 11 species (30%) and midstream (Dabka) with only
5 species (18%) (Fig. 3.3). Family Thiaridae dominated with 6 species (25%) -
and was mostly confined to the fresh water zone. The heterogeneity in
distribution pattern at different habitats were confirmed by various indices
(Table 3.2).

In present study, relative increase in marine species was noted from
upstream to downstream while opposite was the trend with freshwater species.
Family Thiaridae dominated the estuarine molluscan assemblage, remained
more confined to upstream showing low salinity tolerance. Thiara lineata
dominated the upper reaches (=108 individuals/ m?), followed by Corbicula sp.
(=28 individuals/ m?) while Assiminea sp. was dominant at Kamboi (=03
individuals/ mz). Greater similarity was observed between Vasad and Dabka
(upstream and midstream) sites as compared to Dabka and Kamboi sites

(midstream and downstream).

2. DISTRIBUTION ON THE DOWNSTREAM INTERTIDAL MUDFLATS

Overall high distribution and density of benthic fauna was seen at
downstream site, Kamboi. This may be the result of availability of wide
intertidal area for different forms of benthic animals. Moreover, different zones
defined from upper to lower intertidal zones served as varied habitat and a set
of assemblage was seen zone wise (Plate 1). A specific benthic community
assemblage was seen in each group wherein the animals mostly restricted to
respective zones showing their afﬁnify to the respecitive substrata and habitat
conditions. A thematic diagram showing beach profile with benthic distribution

and respective zones in actual manner is presented as Fig. 3.4.
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Moreover, benthic community overlapping was also seen among
different zones, especially at an interface between two zones. Total benthic
diversity increased from Zone 2 to Zone 5 with 2 species in Zone 2, Zone 3: 8
species, Zone 4: 8 species and 12 species in zone 5. The overlapping and
sharing of benthic community at different zones can be best represented by
Venn diagram as in Fig. 3.5.

Mudskipper sp. shared a common and watery substrata of zone 4. The
species was seen foraging in zone 4 within runnel, though they used that as a
foraging ground and specially incase of young ones. Amphipods, isopod
speciess and sipuncula sp. shared a common habitat, boring the hard
substratum in Zone 4 and initial part of Zone 5.

Amphipods and isopods showed their restricted distribution to lower
part of Zone 4 in hard substratum. In partially decayed sedements they
showed a very high density of 5.3g/kg sediment.

Among the estuarine fauna, brachyuran crabs are noteworthy for their
abundance and species richness. No significant distribution pattern was seen
along the estuarine scale, yet a specific pattern in distribution was observed
along the intertidal area at Kamboi (downstream) from upper intertidal zone to
lower intertidal line. Distinct zonation was seen across the intertidal zone. M.
depressus and D. crepsylodactyla were the dominant species in upper and

lower intertidal area respectively.
3. DISTRIBUTION OF BRACHYURAN CRABS AT KAMBOI

Brachyuran crabs showed a heterogeneous distribution pattern on the
estuarine intertidal area of Kamboi. Different crab species showed a zonal
distribution starting from zone 2 to zone 5 respectively depending on the

general beach profiling and sedimentological features.

Uca lacteal annulipes showed a distribution range in zone 2 and 3.
Though, it showed a sparse distribution in zone 2, their density increased in

initial part of Zone 3 while declined towards the end of Zone 3.
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Uca dussumerie and Uca vocans showed occasional sightings and
were reported only two to three times during the study period. Both the species
were restricted to Zone 3.

Scylla serrata showed isolated distribution especially in the burrows
under the hard substratum in Zone 4 and 5. Moreover, burrow seen in the
mudflat (zone 4) were complex and horizontally spread.

Cardisoma camifex, a medium sized bulky crab, showed its distribution
from Zone 2 to Zone 4 with gradually decreasing frequency. Further, the
species showed a sparse and isolated distribution.

Matuta lunaris was distributed in lower intertidal range in Zone 5 with
fine sandy substratum. The crab showed predatory behavior and does not
show a burrowing behaviour. The crab showed lower encounter rate and was

sighted occasionally.

Macrophfhalmu.é dilatatus was confined to the lower estuarine reaches
and towards the low tide line in Zone 5. The species preferred fine sandy
substratum and formed inclined burrows. Though the crab was not seen in

compact densities, it showed homogenously adequate distribution.

Dotilla clepsyrodactyla, dominated the lower intertidal reaches starting
from Zone 4 to further, apart from the dominance of M. depressus in Zone 2
and 3. The species showed rich congregation towards the initial part of Zone
5 which showed fine sandy substratum. Average number of 225 individuals/m?
- were noted which evident their high density after specific low tide exposure.

Parasesarma pictum and Metapograpsus messor were the occasional
species, recorded at few instances only during the course of the study. M.
messorwas recorded from muddy substratum of Zone 3 and 4 while P. pictum
was predominantly recorded from hard sediments (partially hardened
substratum) towards the low tide line which was exposed only during spring
tides. Distribution and 6verlapping of different crab spécies in different zones
can be seen in Fig. 3.6. Further, based on the rarity of occurrence, the
obtained species can be grouped into three categories viz. Abundant,

Occasnonal or lsolated and Rare as per Table 3 3
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in case of brachyuran crab community, an increase in diversity of
brachyuran species was noted as going from Zone 2 to Zone 5. Though, many
of the species remained restricted to specific zone, few of the species even
shared a common habitat/microhabitat and exhibited community overlapping
(Table 3.4). Zone 3 and 4 were the most comfort zone harbouring many
common species like Uca factea, Cardisoma camifex and Macrophthalmus
depressus.

3.1. Distribution of M. depressus on lower intertidal mudflat, Kamboi

Macrophthalmus depressus was the dominant crab species at Kamboi
and variably distributed throughout the lower intertidal mudilat. Burrow pattern
and other characteristic field features were studied for unambiguous
identification of M. depressus burrows. Line fransects up to 175 m
perpendicular to the shore line and covering all specified regions were laid,
spreading nearly 5 km of the length of the estuarine downstream. Through
different zones, the number of crab varied from 22 - 120 individuais/m®. Zones
3 and 4 {units 13 to 24, linear length 65-120 m, profile elevation deceasing
from 7.3 m to 4.6 m) had the highest crab density. Quadrate analysis showed
that the density of M. depressus burrows was: Zone 2, 28.66+9.86; Zone 3,
83.20+33.87; Zone 4, 62.0049.16; and Zone 5, 52.50+24.74 per m2,
respectively. The mean density of the crab varied from 0 to 83 individuals per

linear meter along the transect all over the above described zones. The total
| burrow count along different zones is presented in Table 3.5. To be more
specific, the average of burrow openings for respective zones at every 5 m
was counted in order to see the distribution pattern in each zone (Tables 3.6,
3.7). The Kite diagram drawn from the means of all the transects describes the
density per zone exhibited by the species (Fig. 3.7). Overall, a higher burrow
count was obtained in Zones 3 and 4, with totals of 160 and 127 burrow
openings, followed by Zones 5 and 2 with 71 and 15 burrows, respectively,
with a less significant linear regression (R?*=0.007) (Fig. 3.8).
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Table 3.1: Distribution of molluscs on three sites representing upstream,
midstream and downstream regions.

Species Upstream | Midstream | Downstream

Bellamya bengalensis (Lamarck, 1882) + - -

Bellamya crassa ( Benson, 1836) + - -

Thiara (Melanoides) tuberculata (Muller,
1774)

Thiara (Melanoides) tuberculata cerebra
(Lea, 1850)

Thiara lineate ( Gray, 1828)

Thiara scabra (Mueller, 1774)

Thiara granifera (Lamarck, 1822)

Thiara (Sermyla) riqueti( Grateloup, 1840)

Indoplanorbis exustus (Deshayes, 1834)

| +| + +] + +
1
]

Lymnia sp. (Lamarck,1799)

Parreysia favidens (sub sp.:- Deltae)
(Benson, 1862)

Parreysia (Radiatula) pachysoma
(Benson, 1862)

Parreysia (Radiatula) lima (Simpson,
7900)

Parreysia (Radiatula) chaudhuri
(Preston, 1912)

Corbicula striatella (Deshayes, 1854) + + -

Gabbia alticola (Annandale, 1918) - + -

Digoniostorna textum (Annandale, 19217) - - +

o+

Tricufa Montana (Benson, 1843) - -

+

Segmentina sp.(Fleming, 1817} - -

Assiminea sp. (Fleming, 1828) - -

Gyra/ds sp.(Charpentier, 1837) - +

Corbicula krishnaea (Ray, 1967) - -

Corbicula sylhetica (Preston, 1908) - -

+| | | | +

Donax incarnates (Gmelin, 1791) - -
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Table 3.2: Diversity indices of obtained molluscan species at different sites

representing upper, mid and downstream regions.

No. of Shannon | Simpson | Menhinick | Margalef | Berger-

Individuals Parker
Vasad 13 2.70 0.93 3.8 5.17 0.06
Dabka 05 1.60 0.8 2.23 12.48 0.2
Kamboi 11 2.39 0.9 3.31 417 0.09

Table 3.3: Categorization of obtained crab species based on their occurrence.

Sr.No. | Species name Abundant | Occasional/ | Rare
Isolated

1. Uca vocans v

2. Uca lacteal annulipes '

3. Uca dussumieri )

4, Macrophthalmus depressus | v

5. Macrophthalmus difatatus | V

6. Dotilla clepsydrodactyla v

7. Scylla serrata v

8. Cardisoma carnifex v

9. Matuta lunaris v

10. Parasesarma pictum v

11. Metopograpsus messor v
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Table 3.4: Zone wise occupancy of different crab species with their
overlapping.

Zones Species Common species

Zone 2 | Uca lactea
Uca lactea

Zone 3 | Uca lactea, Macrophthalmus depressus,
Cardisoma carnifex, Uca dussumerie

M. depressus, C.

Zone-4 | Macrophthalmus depressus, Cardisoma | C27eX

camifex, Scylla serrata, Dotilla
crepsyrodaclyla, Parasesarma pictum

Zone -5 | Dotilla crepsyrodactyla, Scylla serrata, D. crepsyrodactyla,
Maltuta lunaris, Metapograpsus messor, S. serrata, P. pictum
Macrophthalmus dilatatus, Parasesarma
pictum

Table 3.5: Open burrow count for Macrophthalmus depressus at Mahi river
estuary falling on individual fransects.

Zone -2 Zone - 3 Zone -4 Zone -5
Transects | Mean | SD | Mean | SD | Mean | SD | Mean | SD
T-1 16 (3.0 |86 6.12{5.62 |41 |12 1.2
T-2 1.09 126 [13.2 |59 |5 5 225 [9.6
T-3 0.09 {03 (24 12 15 2.7 |04 0.3
T-4 0.27 |06 1497 [24.2129.7 223171 3.1
T-5 0.9 21 118.6 |8 8.7 3.7 |14 1.6
T-6
T-7
T-8
T-9
T-1
T-1

2 41 1184 84 156.8 1194 |122.7 1225
2.9 44 1363 (35 [15.1 ]6.3 9.1 12.3
1.9 2.3 |52 36 1128 (102 (4.5 6.8
0 0 6.8 48 1105 144 |1 1.4
0 0.09 |3 8.8 79 171 74 114 2.1
1 2.9 52 |37.2 (206102 |64 |0 0
T-12 1.36 |26 |24 32 10 0 0 0
T-13 3.18 (44 |10.7 (62 |2 1.7 10.01 103
T-14 1.72 |3 8.5 58 5.6 41 (1.2 1.2
T-15 263 133 |12 1.7 |0 0 0 0
T-16 1 16 6.7 6.1 (4.2 25 |62 (28

P value 0.003 i.e significant (ANOVA, P(0.003)<0.005 , F = 4.96, R’=0.19,
df=3,confidence level 55%)
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Table 3.6: Zone wise average burrow openings for respective zones in
accordance to zonal extension at every unit (5 m).

zones Distance | Mean SD
in metre | burrow
count

Zone - 2 5 0.13| 0.34
10 0.00| 0.00
15 044 1.50
20 0.13| 0.34
25 0.191 040
30 0.00]| 0.00
35 0.63| 1.26
40 113 1.67
45 3.06| 3.26
50 494 5.20
55 513 | 3.72

Zone -3 60 713 7.84
- 65 10.69 | 12.45
70 15.94 | 18.09
75 15.38 1 14.30
80 18.19 | 19.37
85 18.50 | 27.46
90 17.69 | 21.85
95 15.56 | 22.00
100 1344 | 17.45
105 1244 | 16.63
110 13.94 | 18.37
Zone -4 115 12.13 | 14.16
120 8.81 9.50
125 11.00| 13.38
130 12.06 | 16.95

135] - 8.81| 15.52
140 10.19 | 23.13
145 6.13 | 14.68
150 7.50 | 14.25
155 575| 9.33
Zone -5 160 5.63 | 8.40
165 506 | 9.58
170 406 | 9.84
175 225| 584

. FoA R T T N L e Ty S N e R KR I T Y L T e

Ph. D. Thesis, PJ Pandya: Benthic Fauna of Mahi Estuary and Animal-Sediment Relationships.  Page 140



THT 28ed “sdjysuopeey JuswWipag-RuluY pue Alens] e JO euned Jjueg eApued d "SISeUL 'Q "Ud

>

001 T e T YT R R ..:. -
v2ol ero-l | | | T T e e e PR Rl B R vi L
vo0l 8001 S90| T TP B PPV B PP R TN . oL L
9201 z101 g0 €20 PP R P N TP 2L
1601 200-1 £70| 290| 970 /ST R B R PP et P BRI SRt L
9001 0| Zrol €10l ZL0-| 90| TS B FTSVES B R RSP RN ob 1
1z01 eo- 0l Si0l 810-1 920| 9,0 T e e e
cool oo teol 200! 200-1 S00-| z0| S20 T T T T e e [ g1
Z10| €z0-| 6¥0| vO| lLOO| /Z¢0O| €50 ¥¥0| €00-| " L1
900 860-| 8101 8L0-| €20 ol 1z0l syol s90l200| ] | | o 91
1¥'0) G1'0-| €90 €90 ¥10 20| €90| 690| g00[loojeLQgy ™) LT gl
9€'0 | 920 S0| ¥0| 900-| 6S0| 980| 620] 200(€90|1lC0 480 ") "7 vl
920 | 420~} 9€°0 910 0| 820 9¥0| 9L0| 8€0|¥e0| SO|SPO| GO | " €.l
epy'0| €20-] 800| ZL'0| 200-| Z00O| 10-| 600-| €00-|€C0|€LO|¥'0)800| BLO~| "~ ¢l
€c0| ¥ 0 Ll ¥90| S€0Q| ¢vo| L¥Q S0 €0! §0{4101€90] S0} 9¢°0,800 2
9L L| SLL| vili €l 2bl]| L] QbL 6.1 8L L1] 91 S1| vl €1l ¢l oesuel]

*§]09SUR.) USOMIBQ UOIIBJSLI0D S,u0sSIedd /'S 8lqe]

e-1a1deyn (suUNsax



Results: Chapter-3

VASAD DABKA KAMBOI
J >
A ABREUTFINSAN B b & B B
\d\"e@“
?o(’a ]
A
\9"&“
9 < e N L +- B MR sassastesseseess
o
% ENUNPEIRRERNAN ---u__“
R ,
ﬁe‘\e&‘)v‘ :-iuinln--unJ
FEARNAUSURBUERO -nw
4 : F
B
.@\\) . sawRNS
\50Q°$$Q
5? L2 2 R )
o
;xﬁ‘v o ]
<
5{:‘"\3 i
W ————
5¢\‘3"‘{ 0
« é\esi’
od
N\g&'
....... Sparse/occasional distribution -~ ... Fair distribUtion s

Dense/Fixed distribution

Fig.3.1: Thematic presentation of distribution range of different group of
benthic fauna along Mabhi river estuary.
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Fig. 3.2: Thematic presentation of distribution of molluscan fauna along
estuarine gradient.
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Fig. 3.3: Percentile of Molluscan fauna distribution.
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Z2-U. lactea annulipes, Z3- M. depressus,
Cardisoma carnifex U. lactea annulioes.

Z4- M. depressus,
D. crepsyrodactyla,
Mud skipper

Z5-D. crepsyrodactyla,
M. dilatatus, Mud skipper,
Amphipod, Isopod, Polyehete

Fig. 3.4. Schematic diagram representing beach profile at Kamboi with
different defined zones and respective species occurrence. Zone 2: with
grassy belt, Zone 3: a muddy zone with high preference by crab
species, Zone 4: A clayey silty zone having sloppy physiography with
high density of crabs, Zone 5: with fine sandy substratum towards lower
intertidal side.

Fig. 3.5: The Venn diagram shows the total macrofaunal species reported in
each zone and number of common species shared by respective
zones.

Ph. D. Thesis, PJ Pandya: Benthic Fauna of Mahi Estuary and Animal-Sediment Relationships. Page 144



Results: Chapter-3

Fig. 3.6: Venn diagram representation of distribution and overlapping of
different crab species along different zones at downstream site

Kamboi.
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Fig. 3.7: Representation by kite diagram of M. depressus distribution along
different zones at Kamboi.
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Zone 2 Zone 3 Zone 4 Zone 5

Fig. 3.8: Sum of total burrow openings per zone of Macrophthalmus depressus
Ruppell, 1830, falling on each transect.

Plate !

Plate 1: Different zones along Kamboi beach showing different zones a: Zone
2, b: zone 3, c: Zone 4, d: Zone 5.
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