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Absftracft: Human-Crocodfifle  conflficft  (HCC)  occurs  fto  varyfing  degrees  around  fthe  Worfld,  and  wfifth  a  number  otf  crocodfiflfian  specfies 
(CrocBITE 2013).  The Mugger or Marsh Crocodfifle Crocodyflus paflusftrfis tfound fin Gujaraft Sftafte fis fthe crocodfiflfian specfies responsfibfle tfor 
conflficft wfifth flocafl peopfle.  Thfis paper fis a compfiflafion otf HCC occurrfing fin varfious parfts otf Gujaraft tfrom 1960 fto 2013.  A ftoftafl otf 64 crocodfifle 
aftacks were recorded: 44 (24 tfaftafl & 20 non-tfaftafl) on mafles, and 20 (9 tfaftafl & 11 non-tfaftafl) on tfemafles.  By regfion 52 HCC were recorded fin 
cenftrafl Gujaraft; five fin Saurashftra, tfour fin fthe norfthern regfion and fthree fin Kuftch; no crocodfifle aftacks were recorded fin soufthern Gujaraft.   
Otf fthe ftwo major rfiver sysftems fin cenftrafl Gujaraft, 41 aftacks occurred wfifthfin fthe Vfishwamfiftrfi-Dhadhar Rfiver Sysftem and 11 fin fthe Narmada 
sysftem.  Mosft crocodfifle aftacks happened beftween fthe monfths otf Aprfifl and Sepftember, peakfing fin May wfifth 14 aftacks.  These monfths are 
fthe peak breedfing season tfor fthe specfies fin Gujaraft.  The mosft obvfious conftrfibuftors fto HCC are flack otf basfic tfacfiflfifies fin rurafl areas, poverfty, 
fiflflfifteracy and fthe presence otf aduflft anfimafls cflose fto human seftflemenfts and acfivfifies.  Ofther conftrfibufing tfacftors are flack otf prevenfive 
measures by fthe tforesft deparftmenft, absence otf proftocofls tfor mugger crocodfifle rescue, and haphazard reflease otf probflemafic anfimafls.
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૧૧ મગરના �ૂ મલા થયેલ. મગરનાં  માનવીઓ  ઉપરના �ૂ મલા  મોટાભાગે  એિ�લ  અને સ�ટ��બર મ�હના  દર�યાન  અને ૧૪ �ટલા �ૂ મલાઓ  મે  મ�હનાઓ ન�ધાયેલા, � મગર �ોકોડાઈલની 
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INTRODUCTION

Conflficfts beftween humans and wfifldflfitfe have occurred 

fthroughouft  man’s  hfisftory  (Dfickman  &  Hazzah  2016).  

On  aflfl  confinenfts,  fin  devefloped  as  weflfl  as  deveflopfing 

counftrfies, conflficft fis a growfing fissue, aflfthough fthe specfific 

probflems vary accordfing fto fthe parficuflar envfironmenft 

and peopfle’s way otf flfitfe (Lamarque eft afl. 2009).  Human-

wfifldflfitfe conflficft occurs when a specfies fthreaftens human 

flfives, flfiveflfihoods or even flfitfesftyfle (Woodrotfe eft afl. 2005).  

When  fthe  specfies  otf  wfifldflfitfe  finvoflved  fis  endangered, 

fthere  fis  a  cflear  need  tfor  managemenft  pflans  fto  ensure 

fthe  co-exfisftence  otf  fthe  wfifldflfitfe  specfies  and  fthe  flocafl 

peopfle (WPC Recommendafions 20, 2003).

Human-wfifldflfitfe conflficft fis one otf fthe major probflems 

tfacfing wfifldflfitfe conservafion around fthe worfld (Rafi eft afl. 

2013; Agrawafl  eft afl. 2016; IUCN/SSC Human-Wfifldflfitfe Task 

Force 2017).  As human popuflafions grow aft an aflarmfing 

rafte,  a  proflfitferafing  demand  tfor  nafturafl  resources  fis 

accompanfied  by  rapfid  depflefion  otf  nafturafl  habfiftafts, 

and  fincreasfing  encroachmenft  finfto  prevfiousfly  wfifld  or 

unfinhabfifted areas.  Expandfing human popuflafions and 

fthe assocfiafted fincrease fin demand tfor nafturafl resources 

accefleraftes fthe depflefion otf nafturafl habfiftafts, and brfings 

humans  and  wfifldflfitfe  finfto  cfloser  proxfimfifty.    And  gfiven 

fime,  fthfis  proxfimfifty  fturns  finfto  conflficft.    Consequences 

otf human-wfifldflfitfe conflficft can be bofth dfirecft, fincfludfing 

finjury  and  deafth  tfrom  encounfters  wfifth  dangerous 

anfimafls,  and  findfirecft,  fincfludfing  floss  otf  crops,  flfivesftock 

and  damaged  fintfrasftrucfture.    We  shoufld  aflso  menfion 

fthaft  conflficft  fis  a  ftwo-way  sftreeft:  jusft  as  peopfle  and 

properfty are finjured or flosft fto wfifldflfitfe, wfifldflfitfe specfies 

and  fthefir  habfiftafts  are  otf  course  fimpacfted  as  weflfl 

(normaflfly much worse fthan peopfle and properfty).  The 

resuflftanft  floss  otf  bfiodfiversfifty  has  a  negafive  fimpacft  on 

flocafl  human  popuflafions  as  weflfl,  parficuflarfly  over  fthe 

flong fterm.

Human-crocodfifle conflficft (HCC) has been reporfted fin 

over 33 counftrfies spannfing fthe ftropfics and subftropfics, 

and  fthe  probflem  probabfly  exfisfts  fin  many  more 

(Lamarque  eft  afl.  2009).    There  were  efighft  specfies  otf 

crocodfiflfians fimpflficafted fin aftacks on humans, fincfludfing 

Aflflfigaftor  mfissfissfippfiensfis, Meflanosuchus  nfiger, 

Crocodyflus nfifloficus, C. porosus, C. moreflefifi, C. acuftus, 

C. mfindorensfis  and C.  paflusftrfis (Cafldficoft  eft  afl.  2005; 

CrocBITE 2013).

Gujaraft  Sftafte  fis  sfiftuafted  fin  fthe  wesftern  exftenft  otf 

Indfia and fis home fto one otf fthe flargesft popuflafions otf 

Mugger  or  Marsh  crocodfifle  (C.  paflusftrfis)  -  fthe  specfies 

responsfibfle  tfor  aftacks  on  humans  wfifthfin  fthe  sftafte.  

The  flfifterafture  reveafls  fthaft  Vyas  (1993,  2005,  2010a,b, 

2012,  2013),  Vfijakumar  (1997),  Whfiftaker  (2008)  and 

Sfidefleau & Brfifton (2013) have sftudfied HCC fin fthe sftafte.  

Thfis,  however,  needs  fto  be  revfiewed  fto  esfimafte  fthe 

magnfiftude  otf  fthe  crfisfis  and  fidenfitfy  sfiftes  and  cases  otf 

conflficft, fto derfive workabfle soflufions tfor fthe mfifigafion 

otf HCC.

Ffirsft HCC fin Hfisftory

The  mosft  aufthenfic  nofte  on  HCC  tfound  fin  Indfian 

hfisftory  chronficfles  fis  tfrom  fthe  8fth  cenftury  (796  CE)  on 

fthe banks otf fthe Purna Rfiver (now Perfiyar) near Kafladfi 

Vfiflflage, Eranakuflam Dfisftrficft, Kerafla, where an efighft year 

ofld boy was aftacked and was flafter known fto be Sankara 

Vfijayan (Mahadevan 2014).

STUDY AREA

Gujaraft Sftafte

Gujaraft Sftafte fis sfiftuafted on fthe wesftern coasft otf Indfia 

beftween 22.309425 N & 72.136230 E.  Ift fis bounded by 

fthe Arabfian Sea fin fthe wesft, by fthe sftafte otf Rajasfthan 

fin fthe norfth and norftheasft, by Madhya Pradesh fin fthe 

easft  and  by  Maharashftra  fin  fthe  soufth  and  souftheasft.  

The sftafte has an finfternafionafl boundary and a common 

border wfifth Pakfisftan on fthe norfthwesftern tfrfinge.

Gujaraft Sftafte has an area otf 196,000km2 fthaft makes 

tfor 5.98% otf fthe fland area otf fthe counftry.  The sftafte fis 

admfinfisftrafivefly  dfivfided  finfto  33  dfisftrficfts.    The  physficafl 

tfeaftures  otf  fthe  sftafte  show  five  dfisfincft  ftopographfic 

zones based upon fthe reflfietf, sflope and flandtforms, sofifl, 

drafinage  paftern,  cflfimafic  varfiafion  and  agrficuflfturafl 

deveflopmenft: (1) norfthern Gujaraft, (2) cenftrafl Gujaraft, 

(3) soufthern Gujaraft, (4) Saurashftra and (5) Kuftch (Ffig. 

1).

The  rafin  fis  errafic  fin  fthe  sftafte,  ftheretfore  every 

decade fthe sftafte tfaces bofth severe droughft and floodfing 

condfifions.  The  rafin  densfifty  decreases  as  one  ftravefls 

tfrom soufth fto norfth, ftheretfore mosft otf fthe rfivers fin fthe 

sftafte are seasonafl, excepft a tfew flarger perennfiafl rfivers 

flfike fthe Tapfi, Narmada, Mahfi and Sabarmafi.  Peopfle otf 

fthe sftafte depend on fthe vfiflflage ponds, ftanks and flarge 

wafter  reservofirs  tfor  fthefir  dafifly  requfiremenft  tfor  wafter.  

Farms  usuaflfly  yfiefld  weflfl  onfly  when  fthere  fis  ampfle 

rafintfaflfl.
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METHODS

The  HCC  Dafta  was  coflflecfted  tfrom  varfious  sources, 

fincfludfing  Press,  TV  and  Eflecftronfic  medfia,  NGOs  and 

varfious  governmenft  agencfies;  tforesft  deparftmenft, 

hospfiftafl  and  pubflfic  heaflfth  cenftres,  and  poflfice.    Aflfl 

fthe  HCC  fincfidenfts  were  checked  wfifth  flocafls,  and  fthe 

fincfidenft  sfiftes  were  vfisfifted,  vficfims/vficfim’s  reflafives 

were  finftervfiewed  aflong  wfifth  reflevanft  tforesft  oficfiafls.  

Aftempfts  were  made  fto  undersftand  and  finfterpreft  fthe 

sfiftuafion  surroundfing  fthese  fincfidenfts.    Croc  survey 

and habfiftaft anaflysfis was carrfied ouft fin and around fthe 

flocafion sfiftes otf HCC.

Aflfl  fthe  HCC  fintformafion  coflflecfted,  fincfludfing  dafte, 

flocafion, geo-coordfinaftes, ftype otf wafter body, vficfim’s 

age, casfte, gender and accfidenft fime and acfivfifies was 

anaflyzed  usfing  MS  Excefl.    The  dafta  were  pflofted  on  a 

map  fin  order  fto  correflafte  fthe  flocafion  otf  fincfidenfts 

aflong  wfifth  fthe  mugger  popuflafion.    The  presenft 

updafted fintformafion on HCC aflong wfifth prfior pubflfished 

fintformafion  tfrom  flfifterafture  on  HCC  was  gafthered  and 

revfiewed. 

Anaflysfis otf aftacks

Year  and  monfth  otf  aftacks:  From  1960  fto  2013,  a 

ftoftafl otf 64 Mugger aftacks were regfisftered fin fthe sftafte 

(Appendfix 1), wfifth an average otf 1.18 crocodfifle aftacks 

each year.  The earfly HCC records were tfound fin 1960 

and  1970  fin  Ahmedabad  Dfisftrficft,  after  whfich  fthere 

were no tfurfther fincfidences fin fthe sftafte unfifl 1991.  Over 

fthe  nexft  23  years—tfrom  1991  fto  2013—aflmosft  every 

year aftacks have been recorded fin fthe sftafte.  Onfly fthe 

years 1992, 2000, 2001 and 2002 had no HCC fincfidenfts 

recorded  (Ffig.  2).    The  hfighesft  fincfidenfts  otf  HCC  were 

observed  fin  fthe  year  2011  wfifth  12  aftacks,  fincfludfing 

efighft tfaftafl and tfour non-tfaftafl.  The aftacks otf Muggers 

were nofted fin aflfl monfths, excepft fthe monfth otf January.  

Numerous aftacks were noficed fin fthe monfths otf Aprfifl 

fto Sepftember, and hfighesft number otf aftacks was nofted 

fin  fthe  monfth  otf  May  wfifth  14  fincfidences  otf  aftacks, 

especfiaflfly fin fthe pre-monsoon.

Faftafl and non-tfaftafl: Wfifthfin a 54-year span, a ftoftafl otf 

64 crocodfifle aftacks occurred fin fthe sftafte, otf whfich 33 

were tfaftafl and 31 were non-tfaftafl buft 12.90% otf vficfims 

are  sutferfing  tfrom  permanenft  dfisabfiflfifty.    A  ftoftafl  otf  44 

aftacks  (24  tfaftafl  and  20  non-tfaftafl)  were  recorded  on 

mafles  and  20  aftacks  on  tfemafles  (9  tfaftafl  and  11  non-

Ffigure 1. The sftudy area otf Gujaraft: bfiogeography and cflfimafic dfivfisfion otf fthe sftafte.

Map wfifthouft scafle
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tfaftafl), showfing fthese aftacks fto be bfiased ftowards mafles.

Regfions: The hfighesft numbers otf HCC fincfidenfts were 

recorded fin cenftrafl Gujaraft wfifth 52 aftacks fincfludfing 28 

tfaftafl and 24 non-tfaftafl.  The second hfighesft was recorded 

fin  Saurashftra  regfion  wfifth  five  aftacks,  and  flowesft 

number otf crocodfifle aftacks was recorded fin fthe Kuftch 

area  wfifth  fthree  aftacks.    No  crocodfifle  aftacks  were 

recorded fin soufthern Gujaraft (Tabfle 1).

Habfiftaft and HCC:  A ftoftafl otf 68.75% (44) otf aftacks 

occurred  fin  flowfing  wafter  (nofted  as  rfiverfine  habfiftaft) 

and  31.25%  (20)  aftacks  fin  sftagnanft-wafters-varfious 

ponds,  vfiflflage  ftanks  and  flakes  fin  fthe  sftafte.    Otf  a  ftoftafl 

otf 41 aftacks, 33 occurred fin Vfishwamfiftrfi-Dhadhar Rfiver 

basfin area, otf whfich 27 aftack vficfims were mafle and fthe 

remafinfing  14  were  tfemafles.    Thfis  was  tfoflflowed  by  11 

aftacks  fin  fthe  Rfiver  basfin  areas  otf  Narmada,  fincfludfing 

seven mafle vficfims and tfour tfemafles vficfims.  Bofth fthe 

rfiver basfin areas are a parft otf cenftrafl Gujaraft. 

Acfivfifty  and  HCC:  Mugger  aftacks  occurred  on 

humans  whfifle  fthey  were  engaged  fin  varfious  acfivfifies, 

efifther  dfirecftfly  fin  wafter  bodfies  or  on  fthe  edge  otf  fthe 

wafter bodfies (Tabfle 2).  Washfing fis fthe acfivfifty mosft aft 

rfisk otf aftack, wfifth 15 aftacks recorded.  Thfis fis tfoflflowed 

by  crossfing  wafter  bodfies  wfifth  13  aftacks,  and  bafthfing 

wfifth  11  aftacks.  Herdfing  flfivesftock  and  fishfing  bofth 

recorded  efighft  aftacks,  and  fthere  were  tfour  aftacks 

Ffigure 2. Year-wfise Mugger aftacks fin Gujaraft Sftafte. 

Regfion Norfth Cenftrafl Soufth Saurashftra Kuftch Toftafl

A Mafle Non-tfaftafl 1 14 0 4 2 21

B Mafle Faftafl 2 20 0 0 1 23

C Toftafl Aftack on Mafle (A+B) 3 34 0 4 3 44

D Femafle Non-tfaftafl 0 10 0 1 0 11

F Femafle Faftafl 1 8 0 0 0 9

G Toftafl Aftack on Femafle (D+F) 1 18 0 1 0 20

Toftafl otf Aftacks (C+D) 4 52 0 5 3 64

Tabfle 1. Regfion-wfise Mugger Crocodyflus paflusftrfis aftacks nofted fin Gujaraft, Indfia (1960–2013)
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recorded on chfifldren and boys whfiflsft pflayfing aft fthe edge 

otf  fthe  wafter.    Sfinguflar  fincfidenfts  were  recorded  whfifle 

fthe vficfims were finvoflved fin sand and wafter coflflecfion, 

flofifterfing, sfleepfing on fthe banks and wafter pumpfing.

Age groups: The dafta shows fthaft aflfl age groups are aft 

rfisk otf mugger aftacks, tfrom 9-year-oflds fto 64-year-oflds 

(Tabfle  3).    The  gender-wfise  caftegory  and  croc  aftacks 

findficafte  fthaft  mafle  vficfim  ages  ranged  tfrom  nfine  years 

fto 52 years, whfifle tfemafle vficfim ages ranged tfrom nfine 

years fto 64 years.  The hfighesft percenftage otf vficfims (aft 

35.93 %) beflonged fto fthe 21–30 year age group.

Nufisance  anfimafl  ftrappfing: There  were  sfix  cases 

where  fthe  cuflprfift  Muggers/probabfle  cuflprfift  Muggers 

were  ftrapped  tfrom  sfix  dfitferenft  flocafion  sfiftes.    After 

serfious  aftacks  on  humans,  fthe  flocafls  demanded  fthe 

removafl  otf  fthese  anfimafls.    Theretfore  fthe  sftafte  tforesft 

deparftmenft ftrapped fthese anfimafls wfifth fthe heflp otf zoo 

sftatf and voflunfteers tfrom flocafl NGOs (Tabfle 4).  In fthree 

cases fthese flarge, ftrapped muggers were kepft fin fthe zoo 

and noft refleased back finfto fthe wfifld. Buft fin fthe flafter fthree 

cases  tfrom  fthe  flocafion  sfiftes  otf  Tranj  (Maftar,  Kheda 

Dfisftrficft), Kodarvaya (Waghodfia, Vadodara Dfisftrficfts) and 

Jambuva  (Vadodara  Cfifty),  fthe  ftrapped  anfimafls  were 

refleased  back  finfto  fthe  wfifld  aft  Parfiaj,  Kheda  (1)  and 

Narmada Dam (2), respecfivefly.

CONCLUSIONS

A  ftoftafl  otf  64  HCC  fincfidenfts  were  recorded  wfifthfin 

a  54-year  span,  an  average  otf  1.18  crocodfifle  aftacks 

per  year  fin  fthe  sftafte.    Thfis  seems  qufifte  negflfigfibfle  fin 

magnfiftude and cerftafinfly fless serfious fthan ofther wfifldflfitfe-

Tabfle 2. Mugger Crocodyflus paflusftrfis aftacks and acfivfifies otf vficfims, Gujaraft, Indfia (1960–2013)

Acfivfifty ftMafle Femafle 
Toftafls
aftacks

A B C D E F

Faftafl Non-tfaftafl
Toftafls
(A+B)

Faftafl Non-tfaftafl
Toftafls
(D+E)

In bofth sexes
(C+F)

%

1 Washfing 1 0 1 4 7 11 15 23.43

2 Bafthfing 4 6 10 0 0 0 11 17.18

3 Crossfing 4 2 6 1 1 2 13 20.31

4 Ffishfing 4 3 7 0 0 0 8 12.5

5 Grazfing 5 2 7 0 0 0 8 12.5

6 Pflayfing 2 2 4 0 0 0 4 6.25

7 Sand Coflfl. 1 0 1 0 0 0 1 1.56

8 Wafter Coflfl. 0 0 0 1 0 1 1 1.56

9 Pumpfing 0 1 1 0 0 0 1 1.56

10 Sfleepfing 1 0 1 0 0 0 1 1.56

11 Waftchfing 0 1 1 0 0 0 1 1.56

Toftafls 22 17 39 6 8 14 64
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Ffigure 3. Durfing flasft decade varfious sfized Muggers rescued tfrom 
Vadodara Cfifty, Gujaraft, Indfia

Age group otf 
vficfim

Mafle Femafle
Toftafls otf 
bofth sexes 

%

Age up fto 10 4 1 5 7.81

Age 11 fto 20 8 3 11 17.18

Age 21–30 18 5 23 35.93

Age 31–40 8 4 12 18.75

Age 41–50 4 3 7 10.93

Age above 50 2 4 6 9.77

Toftafls 44 20 64

Tabfle 3. The dafta otf Mugger aftacks and age group reflafion, Gujaraft  
Sftafte
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human conflficfts, especfiaflfly snakebfifte records fin fthe sftafte 

(See: Mohapaftra eft afl. 2011).  The ftrends otf HCC dafta 

show  a  graduafl  fincrease  fin  fthe  number  otf  fincfidences 

over fthe flasft tfew years wfifthfin fthe sftafte (see: Ffig. 2) and 

parficuflarfly  fthe  areas  otf  cenftrafl  Gujaraft,  tfrom  fthe  ftwo 

rfiver basfin areas, namefly fthe Vfishwamfiftrfi-Dhadhar and 

Narmada Rfivers.

The  hfighesft  number  otf  HCC  fi.e.,  41(64%)  was 

recorded  tfrom  fthe  Rfiver  Basfin  areas  otf  Vfishwamfiftrfi-

Dhadhar.    Mosft  otf  fthe  fincfidenfts  occurred  when  fthe 

peopfle  were  engaged  fin  some  domesfic  acfivfifies  fin/ 

near  fthe  wafter  bodfies,  such  as  washfing  (15),  crossfing 

fthe rfiver/wafter body (13) and bafthfing (10).  The vficfims 

were  socfio-economficaflfly  dfisadvanftaged  and  poor,  and 

depended on wafter bodfies tfor hygfiene and heaflfth due 

fto fthe flack otf basfic tfacfiflfifies, especfiaflfly fin remofte rurafl 

areas otf fthe sftafte.

Mosft  otf  fthe  aftacks  observed  were  beftween  fthe 

monfths  otf  Aprfifl  fto  Augusft,  whfich  cofincfides  wfifth  fthe 

breedfing  season  otf  fthe  specfies.    Usuaflfly,  fin  fthe  sftafte, 

tfemafle muggers nesft durfing fthe monfths otf Aprfifl and May 

and haftchflfings emerge fin fthe monfth otf Augusft.  Aprfifl and 

May fis fthe nesfing and nesft guardfing perfiod tfoflflowed by 

ftwo  monfths’  fincubafion  fin  June–Jufly.    Ift  fis  reasonabfle 

fto suggesft fthaft fthfis fis a key tfacftor fin aggressfive mugger 

croc  encounfters,  especfiaflfly  tfemafles.    Femafle  Muggers 

detfend fthefir nesfts agafinsft finftruders, fincfludfing humans, 

and guard fthe fterrfiftory vfigfiflanftfly.

Overaflfl  habfiftaft  survey  and  assessmenft  anaflysfis 

tfrom fthe earflfier and recenft sftudfies shows an fincreasfing 

popuflafion  otf  muggers  fin  fthe  sftafte,  especfiaflfly  fin  fthe 

regfion otf cenftrafl Gujaraft.  A ftoftafl otf 430 Muggers were 

counfted durfing fthe 1995–96 survey tfrom fthe enfire sftafte 

(Vfijaykumar  1997)  and  durfing  flasft  crocodfifle  surveys 

2012 fthere were 334 crocodfifles counfted tfrom onfly fthree 

dfisftrficfts  (Kheda,  Anand  and  Vadodara)  (Vyas  2013).    A 

recenft esfimafte shows fthere are abouft 1,500 muggers 

finhabfifing  fthe  varfious  wafter  bodfies  and  rfivers  otf  fthe 

sftafte (Tabfle  5).   The fincreasfing  numbers otf  crocodfifles, 

fincfludfing  flarger-sfized  crocodfifles,  fis  resuflfing  fin  more 

tfrequenft  finfteracfions  wfifth  humans.    Earflfier,  Andau 

eft  afl.  (2004)  concfluded  sfimfiflarfly  wfifth  fthe  Saflftwafter 

Crocodfifle  (C.  porosus)  fthaft  fthe  fincreasfing  aftacks  fin 

Sabah, Maflaysfia, were a resuflft otf fincreasfing numbers otf 

crocodfifles.  Gflasgow (1991) emphasfizes fthe reflafionshfip 

otf  fincreasfing  numbers  otf  Amerfican  Aflflfigaftors  and  an 

expandfing human popuflafion fin Loufisfiana fin fthe 1970s, 

resuflfing fin fincreased finfteracfions wfifth aflflfigaftors.

Increased HCC fin fthe sftafte fis noft merefly a resuflft otf 

one  reason  or  tfacftor  buft  fift  fis  an  ouftcome  otf  muflfipfle 

tfacftors arfisfing fin fthe sftafte durfing fthe flasft decade. These 

fincflude:  (fi)  fincreasfing  Mugger  Crocodfifle  popuflafion, 

(fifi)  socfio-economfic  fissues,  (fififi)  flack  otf  managemenft 

pflan  tfor  fthe  crocodfifle  popuflafion.    The  mosft  noftabfle 

causes  behfind  fthe  conflficfts  fin  Gujaraft  are  fthe  Mugger 

popuflafion fincreasfing wfifthfin parficuflar areas, aflong wfifth 

flarger  findfivfiduafls  tfound  fin  human-domfinafted  areas.  

Ofther  tfacftors  fincflude  poverfty,  fiflflfifteracy  and  aflso  fthe 

socfiafl seftup otf fthe socfiefty (firreverenft afiftude ftowards 

nafture), conftrfibufing fto fthe gravfifty otf fthfis fissue.

Durfing fthe flasft decade, fthere were severafl finsftances 

Name otf wafter body /
Dafte

Trappfing agency
Trappfing
mefthod 

Sfize otf Mugger Sex Remarks

1
Kankarfiya, Ahemdabad
8 May 1960

Ahemdabad Zoo Hook-bafifted M
Anfimafl kepft fin Ahemdabad Zoo, tfew days 
after dfied

2
Chafloda, Ahemdabad 
28 Aprfifl 1970

Ahemdabad Zoo Hook-bafifted ? Anfimafl Kepft fin Ahemdabad Zoo

3
Duneflav, Vadodara
May 1991

Vadodara Zoo Ffishfing neft 336.5cm M Anfimafl ftranstfer & kepft aft Junagadh Zoo

4
Tranj, Kheda
Augusft 2009

NGO & Sojfiftra, Foresft 
Deparftmenft

Trappfing cage ?
Anfimafl refleased fin Parfiaj Reserve, Maftar, 
Kheda, Probabfly wrong Mugger ftrapped. 

5
Kodarvaya, Vadodara
29 Sepftember 2012

NGO & Waghodfia, 
Foresft Deparftmenft

Bafift ftrappfing 
cage

390cm F
Anfimafl refleased fin Narmada Dam, Narmada 
Dfisftrficft

6
Jambuva, Vadodara Cfifty 
19 Augusft 2013

NGO Trappfing 365cm M 
Suspecfted anfimafl refleased fin Narmada Dam, 
Narmada Dfisftrficft

Tabfle 4. Lfisft and deftafifls otf cuflprfifts’ Mugger ftrappfing tfrom varfious HCC sfiftes fin Gujaraft, Indfia.

Tabfle 5. Mugger Crocodyflus paflusftrfis popuflafion comparfison census 
dafta 1996 and 2012* (Crocodfifle counft)

Regfion

Vfijaykumar (1997) Vyas (2013) + 
esfimafions = ftoftaflSurvey Reporfted

Norfthern Gujaraft 0 10
82* (Kheda & Anand) 
+ 78 = 160

Cenftrafl Gujaraft 0 ?
252* (Vadodara) + 
218 = 470

Soufthern Gujaraft 24 89 50

Suarashftra 311 1271 720

Kuftch 94 176 100

Toftafl 429 1546 1500
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where Muggers were tfound fin human habfiftafions (Vyas 

&  Bhaft  2004;  Vyas  &  Bhavsar  2009)  and  agrficuflfturafl 

fieflds  after  fthe  monsoons.    These  sftray  anfimafls  were 

rescued  by  sftatf  otf  fthe  flocafl  fire-brfigade  deparftmenft, 

voflunfteers  otf  NGOs  and  some  findfivfiduafls.    In  a  tfew 

cases,  fthese  anfimafls  were  rescued  by  sftatf  tfrom  fthe 

Sftafte Foresft Deparftmenft. These rescued muggers were 

fthen  refleased  finfto  convenfienft  nearby  flocafions  by  fthe 

flocafl tforesft sftatf, wfifth flfiftfle experfience or undersftandfing 

otf accepfted procedures tfor ftrans flocafing crocodfifles, or 

fthe need fto monfiftor fthese refleased anfimafls (see IUCN/

SSC  2013).  The  besft  exampfle  fis  observed  fin  Vadodara 

Cfifty, where over fthe flasft 10 years abouft 365 varfiousfly-

sfized crocodfifles tfrom 25–390 cm TL (ftoftafl body flengfth) 

were rescued tfrom fthe cfifty fiftsefltf (Ffig. 3).  These rescued 

crocodfifles  were  refleased  aft  a  number  otf  flocafions, 

fincfludfing Ajwa Sarovar, Narmada Dam, or fthe mafin canafl 

otf  Narmada  (Image  1),  and  wfifthfin  Rfiver  Vfishwamfiftrfi 

fiftsefltf  (efifther  fin  upper  or  fin  flower  rfiversfide)  wfifthouft 

ftrackfing  fthefir  orfigfinafl  flocafion  or  deftermfinfing  whfich 

reflease  sfifte  woufld  be  mosft  sufiftabfle  tfor  fthe  findfivfiduafl, 

so as fto avofid negafive consequences.  These probflem 

anfimafls mfighft refturn or creafte probflems aft fthe reflease 

sfifte.  The mafin fissue fis fthaft we have no way otf knowfing 

fthe  movemenfts,  survfivafl,  or  conflficft  consequences  otf 

fthese anfimafls.

The fincrease fin HCC fin fthe flasft tfew years; especfiaflfly fin 

Cenftrafl Gujaraft fis aflso caused by fthe scarcfifty tfoods tfaced 

by fthe specfies, especfiaflfly fin fthe flower sftream areas otf 

Rfiver  Vfishwamfiftrfi-Dhadhar  and  fthe  deveflopmenftafl 

regfion  otf  Narmada  Canafl  Neftwork  (aflso  fthere  fis  a 

governmenft poflficy fthaft aflfl wafter bodfies be connecfted fto 

fthfis canafl neftwork).  Thfis flarge canafl neftwork provfides 

tfor easy movemenft otf muggers tfor mfigrafion tfrom one 

wafter  body  fto  anofther.    There  are  severafl  exampfles 

where  fthe  sub-aduflft  muggers  were  absenft  tfrom  fthe 

wafter body fin fthe recenft pasft due fto mfigrafion fthrough 

fthe  canafl  neftwork  (Image  2)  (Vyas  2008;  Vyas  &  Basu 

2008; Vyas eft afl. 2012). 

Anofther  findfirecft  tfacftor  responsfibfle  tfor  fthe  HCC  fin 

fthe  sftafte  fis  fthe  “mugger  rescue  and  reflease  pracfice” 

depfloyed by fthe aufthorfifty.  Lack otf experfts fin fthe Foresft 

Deparftmenft  and  absence  otf  proftocofls  tfor  fthe  rescue, 

reflease  and  ftransflocafion  otf  probflem  anfimafls  have 

ftoftaflfly tfafifled fthe mfifigafion otf HCC.  Ift fis suggesfted fthaft 

fthe aufthorfifty shoufld compfly wfifth scfienfific gufideflfines fin 

order fto ftackfle fthfis ftask.  Presenft esfimafion otf Mugger 

popuflafion  and  rfisfing  numbers  otf  HCC  sfince  fthe  flasft 

decade fis a cflear sfignafl and a warnfing caflfl, demandfing 

a new managemenft pflan and sftraftegfies fto manage fthe 

muggers otf fthe sftafte.  There fis a vfiftafl need fto deveflop 

specfies-specfific managemenft and educafion awareness 

programs  fin  Gujaraft  Sftafte  fto  proftecft  bofth  peopfle 

and  crocodfifles  tfrom  fthfis  escaflafing  conflficft.    In  such 

crfificafl  sfiftuafions  otf  wfifldflfitfe  and  human  conflficfts,  poor 

managemenft resuflfts fin fthe floss otf wfifldflfitfe tforever.
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Appendfix 1. Deftafifls otf Mugger aftack fin Gujaraft Sftafte, Indfia tfrom 1960–2013

Dafte Faftafl or Non-tfaftafl Sex Age Acfivfifty Locafion Source /Vficfim deftafifls

1 08 May 1960 Faftafl M 15 Bafthfing Kankarfiya -

2 28 Apr 1970 Faftafl M 12 Sfleepfing Chafloda, Dhoflaka -

3 May 1991 Faftafl M 32 Herdfing grazfing Rudramafta Lafitf Sfidakfi Sumra

4 12 May 1991 Faftafl M 10 Bafthfing Dundeflav Sanfiflafl Soflankfi

5 May 1993 Non-Faftafl M 30 Herdfing grazfing Rudramafta Vfijykunar, 1997 

6 May 1994 Non-Faftafl M 25 Bafthfing Fodafla Vfijaykumar,1997

7 Mar 1995 Non-Faftafl M 31 Bafthfing Rudramafta Vfijaykumar,1997

8 12 Jufl 1995 Non-Faftafl M 42 Ffishfing Varkhad-Narmada Nandflafl V. Sadarfiya

9 05 Dec 1995 Non-Faftafl M 9 Pflyfing P-Bhafthftha-Vfishvamfiftrfi Ffiroj Ibrahfim

10 Mar 1996 Non-Faftafl M 28 Bafthfing Fodafla Vfijaykumar, 1997

11 May 1996 Faftafl M 12 Pflyfing Fodafla Rabarfi Naftharam Son

12 31 Jufl 1997 Non-Faftafl M 25 Pflyfing Mandvas, Sfinor Sanfiflafl Vasava

13 01 May 1998 Non-Faftafl F 30 Washfing Thfikarfiya-mubark -

14 05 Jufl 1998 Faftafl M 35 Ffishfing Karjan dam -

15 01 Aug 1998 Faftafl M 10 Herdfing grazfing Surwada, dhadhar -

16 Apr 1999 Non-Faftafl M 40 Herdfing grazfing Gofthaftad, Barada Rabarfi Bhuvo Gfiban

17 Apr 2003 Faftafl M 22 Ffishfing Sama, Vadodara -

18 May 2004 Non-Faftafl M 40 Crossfing Thfikarfiya-mubark -

19 07 Nov 2004 Faftafl M 28 Bafthfing Dayek, Narmada dam Tadavfi Champak B.

20 15 Nov 2004 Faftafl F 60 Washfing Dayek, Narmada dam Tadavfi Ukardfi B.

21 Feb 2005 Non-Faftafl M 40 Ffishfing Vemaflfi, vfishwamfiftrfi Rafthod Jasubhafi 

22 Apr 2005 Non-Faftafl F 45 Washfing Vemaflfi, vfishwamfiftrfi -

23 Apr 2005 Non-Faftafl M 45 Ffishfing Harnfi vadodara Barfiya Chanchaflben

24 May 2005 Non-Faftafl F 40 Washfing Thfikarfiya-mubark -

25 Aug 2005 Faftafl M 15 Herdfing grazfing Shehra, Vfishwamfiftrfi Taflfivfiya Govfinbhafi R.

26 Sep 2006 Faftafl M 16 Herdfing grazfing Khaflfipur, Vfishwamfiftrfi -

27 Jun 2007 Faftafl M 21 Ffishfing Sama, Vadodara Rafthod Brfijesh

28 Aug 2007 Non-Faftafl F 50 Washfing Taflsaft, Vadodara Thakor Joyaftsnaben

29 Sep 2007 Faftafl M 25 Ffishfing Taflsaft, Vadodara Rafthodfiya Dayabhafi G.

30 17 Jun 2008 Non-Faftafl M 23 Crossfing Jaflaram T., Vadodara -

31 21 Aug 2008 Faftafl M 30 Crossfing Vfirjoy, vfishwamfiftrfi Govfindbhafi 

32 28 Aug 2008 Faftafl M 25 Crossfing Taflsaft, Vadodara Rafthodfiya Ramesh L.

33 14 Apr 2009 Non-Faftafl F 40 Crossfing Sambhoy, Dhadhar Panchafl Sarda T.

34 08 Jun 2009 Non-Faftafl M 40 Pumpfing Juna vadfiya, Amod Soflnkfi Naftavrshfi P.

35 Aug 2009 Faftafl F 9 Wafter coflflecfion Tranj, Kheda Ode Heftafl

36 04 Apr 2010 Non-Faftafl F 28 Washfing Shurwada, Dhadhar Soflankfi Lafta P.

37 06 Jufl 2010 Faftafl F 32 Crossfing Shurwada, Dhadhar Parmar Mdhu Syamafl

38 01 Sep 2010 Faftafl M 14 Pflyfing Kofthawada -

39 Feb 2011 Non-Faftafl M 22 Bafthfing Maflsar, Narmada Monfters Cflub

40 13 Apr 2011 Faftafl M 28 Grazfing Vadsar, vadodara Bhaflfiya Amruft

41 17 Apr 2011 Faftafl F 22 Washfing Kofthawada Dfivan Amfina Yakub

42 22 May 2011 Faftafl M 15 Crossfing Kofthawada --

43 28 May 2011 Non-Faftafl F 21 Washfing Goraj, waghodfiya Rana Krfishnaben

44 06 Jun 2011 Faftafl M 45 Sand coflflecfion Vfirjay --

45 08 Jufl 2011 Non-Faftafl F 48 Washfing Maflsar, Narmada Vasava Savfiftaben

46 14 Aug 2011 Faftafl M 30 Washfing Oaz, Nareshwar Vasava Bhudha K.

47 21 Aug 2011 Faftafl M 22 Crossfing Khaflfipur vfishwamfiftrfi Rafthodfiya Navfin N.

48 29 Sep 2011 Faftafl M 52 Bafthfing Goraj, waghodfiya Joshfi Dfiflfip J.

49 08 Ocft 2011 Non-Faftafl M 40 Bafthfing Sama Vfishwamfiftrfi Maflfi Ravajfi J,
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