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PREFACE 

 

School textbooks have taught me Science as lab experiments, diagrams, cyclic processes and Latin 

terminologies. Lately a field called Animal behavior was introduced in M.Sc. which exposed me to the natural 

world and its magic. Works by Jane Goodall, Dian Fossey, and Reena Mathur have impressed me to the core of 

my heart. Their work has been an inspiration to me. It truly made me believe Science is not just about 

experimenting and expensive parades of chemicals but it is a cost effective, simple, spiritual way to connect to 

nature and discover its wonders. 

This dissertation is an effort towards understanding the behavior of Fiddler crab specie in the mangroves and 

its importance to the ecosystem in these changing environment. This work is very simple, based on observations 

and basic statistics, without any high level mathematics and understandings. The dissertation is an inductive 

research aiming to explore more in future. 

This work unveils how a tiny crab has a complex life and aims to sow a seed of interest in the readers mind to 

look into the natural world, discover the secrets of animal life and learn the most valuable lessons from mother 

earth. 

I hope you have a delightful time reading this work, and try to understand what the crab has to say to us. 

 

“Sand is a canvas, and the animal writes on it.” 

- Dr. Anish Andheria 
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ABSTRACT 

 

A.annulipes is a widely distributed fiddler crab specie in the Indian coast yet it is not studied much. This 9 month 

(July 2023- March 2024) study provides preliminary information on the activity pattern of the crab and the 

impact of ecological factors on it. The behaviors observed were resting, foraging (mobile, defensive static, non-

defensive static and intermittent), agonistic (attack and defense), reproductive and social movements. The crabs 

are partially diurnal and inactive during day high tides, while in the remaining day time they spend forging and 

excavating burrow. Reproductive and social interactions account a small proportion of their activity cycle in 

non-breeding seasons too. The study recorded crab activity in two habitats- mangrove edge ecosystem and Baga 

mangroves. The crab’s activity was affected by rainfall pattern, tide level and the difference in habitat elevation 

and canopy level at both sites. Hence, the fiddlers were more active at Site II compared to site I. Additional 

information on Bioturbation by A.annulipes is also provided. The fiddler crab A.annulipes is a polymorphic 

specie and forms an essential component in mangroves ecosystems and showcase’s a very complex Activity 

rhythm. The descriptive data obtained via this study serves a door to many experimental studies to understand 

the activity pattern of fiddler crab in depth at higher levels. 

 

 

KEYWORDS: Burrow, Ecology, Ethogram, Fiddler crab, Mangrove. 
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APPENDIX I: ECOLOGICAL DATA FOR STUDY SITES 
 

 TEMPERATURE 

 SITE pH 
WATER 

pH 
SOIL 

SALINITY 
% ppt 

RAINFALL 
mm 

AIR 
°C 

BURROW 
°C 

SOIL 
SURFACE 
°C 

WATER 
°C 

 

JULY MORNING 1 7.7 7.7 0 32.15667 25.83333 26.66667 26.66667 26.66667 

2 7.7 7.7 0 30.72667 25.66667 25 25 25 

AFTERNOON 1 7.7 7.7 0 32.15667 26.89 27 27.33333 27.33333 

2 7.7 7.7 0 30.72667 26.33333 25 25 25 

EVENING 1 7.7 7.7 0 32.15667 26.60667 27 27.33333 27.33333 

2 7.7 7.7 0 30.72667 26.33333 25 25 25 

 

AUG MORNING 1 7.7 7.7 0 6.243333 26.33333 29.36667 29.5 29.5 

2 7.7 7.7 0 3.85 26.33333 25.86667 25.86667 25.86667 

AFTERNOON 1 7.7 7.7 0 6.243333 26.33333 29.26667 29.8 30.46667 

2 7.7 7.7 0 3.85 27.1 26.33333 25.66667 25.66667 

EVEING 1 7.7 7.7 0 6.243333 26.33333 29.26667 29.26667 30.46667 

2 7.7 7.7 0 3.85 26.33333 26 25.66667 25.66667 

 

SEP MORNING 1 7.7 7.7 13 11.70667 25.83333 25.66667 25.66667 25.66667 

2 7.7 7.7 2 5.963333 26.9 26.33333 27 27 

AFTERNOON 1 7.7 7.7 13 11.70667 27.1 27.5 27.5 27.5 

2 7.7 7.7 2 5.963333 27 26.66667 27.33333 27.33333 

EVEING 1 7.7 7.7 13 11.70667 26.33333 26.66667 26.66667 26.66667 

2 7.7 7.7 2 5.963333 28.66667 26.33333 27.33333 27.33333 

 

OCT MORNING 1 7.7 7.7 35 0 32.33333 28.66667 29.66667 30.33333 

2 7.7 7.7 25 0 28.66667 26.33333 27.66667 27.66667 

AFTERNOON 1 7.7 7.7 35 0 34 29.66667 31.66667 32 

2 7.7 7.7 25 0 31 28.33333 29.33333 29.33333 

EVENING 1 7.7 7.7 35 0 32.66667 29.3 30.2 30.73333 

2 7.7 7.7 25 0 29.66667 27.66667 29 29 

 

NOV MORNING 1 7.7 7.7 35 0 31 27.96667 30.33333 29.66667 

2 7.7 7.7 25 0 28.83333 26.66667 27.33333 27.33333 

AFTERNOON 1 7.7 7.7 35 0 32.33333 29.33333 31.66667 31 

2 7.7 7.7 25 0 33.33333 28.66667 30 30 

EVENING 1 7.7 7.7 35 0 31.83333 28.63333 29.95 30.75 
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2 7.7 7.7 25 0 31.66667 28 29.66667 29.66667 

 

DEC MORNING 1 7.7 7.7 35 0 30 28.66667 28.9 28.9 

2 7.7 7.7 25 0 29 26.66667 27.33333 27.33333 

AFTERNOON 1 7.7 7.7 35 0 32 28.66667 29.66667 29.66667 

2 7.7 7.7 25 0 32.33333 28.66667 30 30 

EVENING 1 7.7 7.7 35 0 31.33333 28.66667 29.33333 29.33333 

2 7.7 7.7 25 0 29.66667 28 29 29 

 

JAN MORNING 1 7.7 7.7 40 0 29.3 29.33333 29.33333 29.33333 

2 7.7 7.7 38 0 29.33333 27.5 28 28 

AFTERNOON 1 7.7 7.7 40 0 33.83333 30.5 32.33333 32.33333 

2 7.7 7.7 38 0 26.25 28.66667 30.16667 30.16667 

 EVENING 1 7.7 7.7 40 0 32.66667 30 32.16667 32.16667 

2 7.7 7.7 38 0 32 28.83333 30 30 

 

FEB MORNING 1 7.7 7.7 40 0 32.66667 30.63333 32.66667 32.66667 

2 7.7 7.7 38 0 29.33333 27.5 28.6 29.1 

AFTERNOON 1 7.7 7.7 40 0 33.33333 33.16667 33.33333 33.33333 

2 7.7 7.7 38 0 33 30.2 32.6 32.4 

EVENING 1 7.7 7.7 40 0 32.66667 30.33333 32.83333 32.83333 

2 7.7 7.7 38 0 32 29.63333 31.63333 31.2 

 

MAR MORNING 1 7.7 7.7 40 0 29 28 28 28 

2 7.7 7.7 39 0 29.33333 28 28.33333 28.5 

AFTERNOON 1 7.7 7.7 40 0 33 30 30 30 

2 7.7 7.7 39 0 33.33333 95.66667 32.5 32.33333 

EVENING 1 7.7 7.7 40 0 31 28 29 29 

2 7.7 7.7 39 0 32.16667 29 30 31 

 

  



69 
 

APPENDIX II: ETHOLOGICAL DATA OF A.annulipes FOR SITE I 
  FEEDING AGONISTIC SOCIAL REPRODUCTVE INACTIVE OTHER 

MORNING JUL 25 11.2 8.3 5.5 50 0 

AUG 31.1 14.4 20.5 0.5 33.3 0 

SEP 33.4 16.6 16.6 0 0 0 

OCT 27.8 0 72.2 0 0 0 

NOV 5.5 0 27.8 0 66.6 0 

DEC 19.4 0 0 0 80.6 0 

JAN 30 0 0 0 70 0 

FEB 45 8.4 0 0 46.6 0 

MAR 53.4 13.3 0 0 13.3 0 

SUM 270.6 63.9 145.4 6 360.4 0 

 

AFTERNOON JUL 25 0 8.3 0 66.7 0 

AUG 22.2 0 11.1 0 86.6 0 

SEP 0 0 0 0 100 0 

OCT 48.8 0 22.8 0 25 0 

NOV 16.6 0 3.4 0 80 0 

DEC 44.4 22.3 0 0 33.4 0 

JAN 5.5 0 0 0 94.5 0 

FEB 14.4 0 0 0 85.5 0 

MAR 40 0 0 0 60 0 

SUM 216.9 22.3 45.6 0 631.7 0 

 

EVENING JUL 16.6 0 0 0 83.4 0 

AUG 13.8 0 36.1 0 50 0 

SEP 33.4 0 33.4 5.5 27.7 0 

OCT 8.4 0 63.4 0 27.8 0 

NOV 31.6 11.2 40.5 0 16.6 0 

DEC 38.8 0 55.5 5.6 0 0 

JAN 36 11 5.6 2.8 44.4 0 

FEB 30 0 0 0 70 0 

MAR 11.2 0 8.4 0 80.5 0 

SUM 219.8 22.2 242.9 13.9 400.4 0 
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APPENDIX III: GRAPHS DEPICTING MONTH WISE ACTIVITY OF A.annulipes 

AT SITE I 

X AXIS: (horizontal) ACTIVITY TIME   Y AXIS: (vertical) TIME SPENT IN ACTIVITY (PERCENTAGE) 
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APPENDIX IV: ETHOLOGICAL DATA OF A.annulipes FOR SITE II 
MORNING 

 FEEDING AGONISTIC SOCIAL REPRODUCTIVE INACTIVE OTHER 

JUL 25 5.5 16.6 8.4 44.4 0 

AUG 33.8 13.4 19.4 0 33.3 0 

SEP 38.8 8.4 8.4 2.8 41.6 0 

OCT 44.5 11.1 27.8 0 16.6 0 

NOV 36.2 5.5 19.4 0 38.8 0 

DEC 63.9 13.8 11.1 0 11.2 0 

JAN 50 2.8 33.4 5.5 8.4 0 

FEB 33.4 16.6 16.6 0 33.4 0 

MAR 41.6 16.6 25 0 16.6 0 

SUM 367.2 93.7 177.7 16.7 244.3 0 

 

AFTERNOON 

 FEEDING AGONISTIC SOCIAL REPRODUCTIVE INACTIVE OTHER 

JUL 11.1 0 0 0 88.9 0 

AUG 52.8 0 5.5 0 41.7 0 

SEP 19.5 0 0 0 80.5 0 

OCT 50 11.2 0 0 38.8 0 

NOV 41.6 5.5 8.4 0 44.4 0 

DEC 50 11.2 27.8 2.7 8.3 0 

JAN 30.5 0 0 0 69.5 0 

FEB 52.7 0 0 0 47.3 0 

MAR 22.2 16.6 33.4 0 27.8 0 

SUM 330.4 44.5 75.1 2.7 447.2 0 

 

EVENING   

FEEDING AGONISTIC SOCIAL REPRODUCTIVE INACTIVE OTHER 

JUL 13.9 0 0 0 86.1 0 

AUG 48.4 0 18.3 0 33.3 0 

SEP 33.4 16.6 13.8 2.7 33.4 0 

OCT 27.8 13.8 44.4 2.8 11.2 0 

NOV 36.6 8.4 38.4 0 16.6 0 

DEC 33.4 13.8 36.2 16.6 0 0 

JAN 33.4 13.8 41.6 11.2 0 0 

FEB 38.9 11.1 44.5 5.5 0 0 

MAR 41.6 8.4 27.2 0.6 22.2 0 

SUM 307.4 85.9 264.4 39.4 202.8 0 
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APPENDIX V: GRAPHS DEPICTING MONTH WISE ACTIVITY OF A.annulipes AT 

SITE II 

 

X AXIS: (horizontal) ACTIVITY TIME   Y AXIS: (vertical) TIME SPENT IN ACTIVITY (PERCENTAGE) 
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APPENDIX VI: BURROW CAST MALE (A -J) AND FEMALE (K-T) OF 

A.annulipes. 

 

    

A B C D 

    
E F G H 

    
I J K L 

       
M N O P 
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APPENDIX VII: SEX SPECIFIC MORPHOMETRIC DATA FOR A.annulipes 

BURROW 

 

BURR

OW 

SEX BD (Burrow 

diameter) 

mm 

BDP (Burrow 

depth) 

mm 

BL (Burrow 

length) 

mm 

NC (No. of 

chambers) 

PC (Position of 

chamber) T(TOP), 

 M(MIDDLE), 

B(BOTTOM) 

  

1 M 11.01 101 109 1 B 

2 M 13.48 161 169 - - 

3 M 13.42 102 201 1 B 

4 M 13.48 129 170 1 B 

5 M 22.87 134 156 1 B 

6 M 14.64 177 184 1 M 

7 M 23.76 133 139 1 B 

8 M 12.72 154 177 1 B 

9 M 17.4 146 163 1 M 

10 M 17.12 144 196 1 B 

11 F 10.8 74.45 72 0 

12 F 3.91 69.91 89 

13 F 8.21 58.55 63 

14 F 11.56 88.73 99 

15 F 12.7 119.42 132 

16 F 7.94 88.36 91 

17 F 11.74 82.17 97 

18 F 12.34 77.64 96 

19 F 13.87 90.28 96 

20 F 7.96 67.01 71 

 Average 

M+F 13.0465 ± 4.6

  

109.876  ± 

34.9 

128.5 ± 44.8  

Mal

e 

15.99 ± 4.3 138.1 ± 24.1 166.4 ± 27.2 

Fem

ale 

10.103 ± 3.1 81.652 ± 

16.8 

90.6 ± 19.3 
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APPENDIX VIII: INSTRUMENTS USED DURING THE STUDY 
 

     

Muffle furnace             Refractometer                   Vernier caliper        pH meter 

  

   

Sony HX 400V                           Nikon coolpixP1000                   Wired Temperature sensor 

 

     

Tide chart app                                                            NASA power data app 



79 
 

APPENDIX IX: PICTURES DURING WORK 
 

  

Pictures during field observations and burrow cast analysis. 

  

Trying to take burrow casts at field during low tide.  

   

Burrow filled with POP and left for drying.  
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Trying to release the trapped crabs in field from POP casts. 

    

     

After 4 days of burrow casts, the casts were analyzed in lab. 2 crabs were found alive trapped in the casts. They were carefully 

rescued, washed with distilled water to remove any excess POP on their body and later released back in the field. 
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Collection of soil samples from field followed by sun drying of samples and transporting the dried samples to lab. 

  

Weighed samples in crucibles transferred in the muffle furnace to heat. 

   

Samples after removing from the muffle furnace.                                           Field observations in late evenings. 
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