
Introduction
Rapidly expanding human populations, and as-

sociated acceleration of habitat destruction and 

degradation, have led to a dramatic increase in 

KXPDQ�ZLOGOLIH� FRQÀLFWV� ZRUOGZLGH� �&RQRYHU�
�������7KHVH�FRQÀLFWV�FDQ�EH�FODVVL¿HG�LQWR�IRXU�
broad categories: 1) competition for space; 2) 

destruction of crops, gardens or landscaping; 

3) depredation of livestock, and; 4) injury or 

GHDWK� RI� KXPDQV� �6PLWK� ������� +XPDQ�VQDNH�
FRQÀLFWV�DUH�HVSHFLDOO\�LPSRUWDQW��EHFDXVH�WKH\�
may result in the deaths of both humans and 

snakes. In India, an estimated 800 000 snake 

bites cause as many as 50 000 human deaths and 

tens-of-thousands of amputations every year 

�0RKDSDWUD�et al. 2010). The widespread nature 

RI�KXPDQ�VQDNH�FRQÀLFWV�LQ�,QGLD�LV�ODUJHO\�GXH�
to encroachment on snake habitats by humans, 

and persistence of snakes in human-dominated 

environments that provide suitable habitat for 

VQDNHV��H�J���DJULFXOWXUDO�GHYHORSPHQWV� WKDW�DW-
tract rodent prey).

The last decade has seen a considerable in-

crease in the number of “snake enthusiasts” or 

“sarpa-mitra” across India. These “activists” 

have been successful in safely removing thou-

sands of snakes from houses, where they oth-

erwise would have been killed. The number 

of “rescue” calls has undoubtedly risen stead-

ily across the country, but reliable data docu-

menting this increase are scant. One NGO in 

WKH� 'HOKL� UHJLRQ�� :LOGOLIH� 626�� KDV� UHFHLYHG�
more than 300 rescue calls per month for rep-

WLOHV��PRVW� RI�ZKLFK�ZHUH� VQDNHV� �KWWS���ZZZ�
ZLOGOLIHVRV�FRP�USURWHFW�UHSWKRPH�KWPO��� 7KH�
*XMDUDW� 6RFLHW\� IRU� 3UHYHQWLRQ� RI� &UXHOW\� WR�
Animals has rescued up to 1000 snakes per year 

IURP�WKH�9DGRGUD�UHJLRQ�DORQH��$WKUH\D��������
$SSUR[LPDWHO\�����SHRSOH��ZKR�ZHUH�RI¿FLDOO\�
UHFRJQL]HG�E\�WKH�0DKDUDVKWUD�6WDWH�)RUHVW�'H-
partment, have rescued more than 2000 snakes 

SHU�\HDU�IURP�LQ�DQG�DURXQG�0XPEDL��DQG�PDQ\�
more snake rescues remain undocumented 

�1DQGYLNDU��������,QWHUYLHZV�ZLWK�VQDNH�UHVFX-

+DPDGU\DG�9RO������1R�����SS�����±���������� 
&RS\ULJKW������&HQWUH�IRU�+HUSHWRORJ\��0DGUDV�&URFRGLOH�%DQN�7UXVW��
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ABSTRACT.– Translocation of “nuisance” snakes is a common practice in India. We 
investigated effects of translocation on movement patterns and home range characteristics 
of King Cobras (Ophiophagus hannah Cantor, 1836) living in the rainforests of the 
Western Ghats, Karnataka, India. We radiotracked one translocated snake and two non-
WUDQVORFDWHG� VQDNHV��7KH� WUDQVORFDWHG� VQDNH�H[KLELWHG� VLJQL¿FDQWO\�JUHDWHU�PRYHPHQW�
IUHTXHQF\�� GLVWDQFH� PRYHG� SHU� GD\�� DQG� WRWDO� GLVWDQFH� PRYHG�� DQG� LWV� KRPH� UDQJH�
ZDV�VLJQL¿FDQWO\� ODUJHU� WKDQ�QRQ�WUDQVORFDWHG�VQDNHV��:H�SUHVHQW�RXU�¿QGLQJV�RQ�WKH�
SRWHQWLDOO\� GHOHWHULRXV� HIIHFWV� RI� ORQJ�GLVWDQFH� WUDQVORFDWLRQ� RQ�.LQJ�&REUDV�� DQG�ZH�
provide information on the scale of the snake translocation problem in India based on 
information obtained from snake “rescuers.”
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HUV� LQ� .DUQDWDND� KDYH� DOVR� SURGXFHG� VWDUWOLQJ�
¿JXUHV� �7DEOH� ����$OWKRXJK� ODUJHO\� DQHFGRWDO��
we believe that the above estimates provide a 

fair indication of the scale and frequency of the 

VQDNH�KXPDQ� FRQÀLFW� SUREOHP� LQ� ,QGLD�� 7KH�
sheer magnitude of snake-human confrontations 

is undoubtedly due to human encroachment on 

relatively natural areas; however, the dramatic 

increase in well-intentioned people who “res-

cue” snakes may be a positive sign of increased 

awareness of snakes and their plight. After cap-

ture, it is normal practice in India to release res-

cued snakes into the nearest forested area away 

from human habitation, and release sites are 

often designated by local forestry department 

RI¿FLDOV�� +RZHYHU�� WKHUH� LV� XVXDOO\� YHU\� OLWWOH�
thought given to the suitability of release sites 

or to the fate of translocated snakes. Therefore, 

WUDQVORFDWLRQ�LV�SULPDULO\�XVHG�DV�D�³TXLFN�¿[´�
to mitigate “nuisance” snakes, and other wild-

OLIH�VSHFLHV��$WKUH\D��������WKLV�LV�WUXH�QRW�RQO\�

in India, but throughout the world as well. The 

effect of translocation on snakes has been stud-

LHG�LQ�RWKHU�FRXQWULHV�OLNH�$XVWUDOLD��WKH�8QLWHG�
6WDWHV��DQG�(QJODQG��*HUPDQR�	�%LVKRS��������
but not in India, where the number of translocat-

ed snakes is undoubtedly much higher than the 

DERYH�PHQWLRQHG� FRXQWULHV�� 0DQ\� VQDNH� VSH-
FLHV�DUH�NQRZQ�WR�KDYH�¿[HG�KRPH�UDQJHV��DQG�
snakes inhabiting temperate areas are known to 

use the same hibernacula throughout their lives. 

+RZHYHU�� WUDQVORFDWHG� LQGLYLGXDOV� WHQG� WR� H[-

hibit aberrant movement patterns, often exhibit-

LQJ�ORQJ�GLVWDQFH��¿[HG�DQJOH�PRYHPHQWV��LQ�DQ�
DSSDUHQW�HIIRUW�WR�¿QG�WKHLU�RULJLQDO�KRPH�UDQJH��
In some cases, individuals may fail to locate 

suitable hibernacula, cease reproductive activi-

WLHV�DQG�IHHGLQJ��DQG�HYHQ�GLH��5HLQHUW�	�5XSHUW�
1999). We present a case study on the effects 

RI�WUDQVORFDWLRQ�RQ�.LQJ�&REUDV��Ophiophagus 
hannah &DQWRU�� ������ E\� FRPSDULQJ� UDGLRWH-
lemetry data from one translocated and two 

non-translocated snakes in the Western Ghats of 

southern India.

Material and Methods
7KH� VWXG\� DUHD�ZDV� ORFDWHG� LQ� WKH�0DOQDG� UH-
JLRQ�RI�.DUQDWDND�LQ�WKH�YLFLQLW\�RI�WKH�$JXPEH�
5DLQIRUHVW� 5HVHDUFK� 6WDWLRQ� �$556��� IURP�
where our operations were based. The area was 

characterized by a large tract of wet evergreen 

upland forest situated on the edge of the West-

ern Ghats plateau. The rainforest has become in-

creasingly fragmented due to anthropogenic im-

SDFWV��LQFOXGLQJ�ULFH��Oryza spp.) paddies, areca 

QXW��Areca catechu) and Acacia spp. plantations, 

and towns and villages interspersed with small 

forest fragments and sacred groves. The region 

UHFHLYHV� KHDY\� UDLQIDOO� �����±��� ����PP� DQ-

QXDOO\��GXULQJ�WKH�PRQVRRQ�VHDVRQ��-XQH±6HS-

tember), followed by an eight-month long dry 

season.   

Table 1.�(VWLPDWHG�QXPEHU�RI�VQDNHV�³UHVFXHG´�DQG�GLVWDQFHV�WUDQVORFDWHG�EDVHG�RQ�LQWHUYLHZV�RI�IRXU�SURPLQHQW�
VQDNH�UHVFXHUV�DW�IRXU�VLWHV�LQ�.DUQDWDND��,QGLD��

Rescuer Time Period No. Snakes Location Distance Translocated 
(km)

Mohan 1997–2010   8000 Bangalore 20–50

Snake Shyam 1997–2010 23000 Mysore 15–60

Kiran 2005–2010   2500 Shimoga 20–30

Naresh 2006–2010   7000 Chikmaglur 15–20

Figure 1. Location of study site in the Agumbe re-

JLRQ�RI�WKH�:HVWHUQ�*KDWV��.DUQDWDND��,QGLD�
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Tolerance of, and even reverence for, snakes, 

HVSHFLDOO\�.LQJ�&REUDV�� LV�DQ�LPSRUWDQW�DVSHFW�
RI�ORFDO�EHOLHIV�DQG�FXOWXUH��3HRSOH�VHOGRP�NLOO�
.LQJ�&REUDV��HYHQ�LI�WKH\�DUH�IRXQG�LQ�KRPHV���
5HVSHFW�IRU�.LQJ�&REUDV�LQ�WKH�UHJLRQ�KDV�EHHQ�
crucial to the success of the project, because lo-

cal inhabitants inform our research team imme-

diately when a snake is encountered, which led 

WR�����UHVFXHV�IURP�����±������*��6KDQNDU�et 
al., unpubl. data). 

We surgically implanted radio transmitters 

�PRGHO�$,��7�� +RORKLO� /WG��� 2QWDULR�� &DQDGD��
LQWR�WKH�FRHORPLF�FDYLWLHV�RI�WKUHH�.LQJ�&REUDV��
We obtained all three snakes from houses or pri-

vate property. We translocated one male snake 

�0��� DSSUR[LPDWHO\� ���NP� IURP�KLV� RULJLQDO�
capture site and released him in the vicinity 

RI�$556��:H�UHOHDVHG�WZR�RWKHU�PDOH�VQDNHV�
�0�� DQG� 0��� DW� WKHLU� RULJLQDO� FDSWXUH� VLWHV��
DOVR�QHDU�$556��:H�WUDFNHG�0��IURP�0DUFK±
'HFHPEHU� ������0�� IURP� -XO\� ����� WR� -XO\�
����� DQG�0�� IURP�'HFHPEHU� ����±6HSWHP-

ber 2011. Initially, we tracked each snake daily, 

following it around the clock, until we deter-

mined that they were primarily diurnal; sub-

sequently, we tracked each snake throughout 

its entire diurnal activity period from dawn to 

GXVN��ZKLFK�DYHUDJHG������KUV�GD\��$OWKRXJK�
we observed snakes continuously when 

possible, we only recorded exact loca-

tions if the snake moved more than 100 

m from its last recorded location. We al-

ways maintained a minimum distance of 

���P��XVXDOO\�PXFK�JUHDWHU��IURP�VQDNHV�
to minimize disturbance. We also col-

lected data on a suite of environmental 

variables, including temperature, humid-

ity, and a variety of habitat parameters.

We analyzed home range and move-

PHQW� SDWWHUQV� XVLQJ� WKH�$QLPDO�0RYH-
PHQW�$QDO\VLV� H[WHQVLRQ� �+RRJH� et al. 
������ IRU� $UF9LHZ� ���� �(65,�� ,QF����
We carried out 5% outlier removal, an 

in-built function in the program that re-

moves the most disparate points to in-

crease the precision of the calculated 

home range before analyses. We com-

pared total movement over a six-month 

SHULRG� �PRQWK� �±PRQWK� ��� DQG� DYHUDJH�
daily movement distances among snakes. 

Total distance was calculated by sum-

ming the aerial distance between suc-

cessive points recorded for each snake. 

%HFDXVH�GDWD�ZHUH�QRW�QRUPDOO\�GLVWULE-

XWHG�� ZH� XVHG� D� QRQ�SDUDPHWULF�0DQQ�
:KLWQH\� 8� WHVW� WR� H[DPLQH� GLIIHUHQFHV�

Table 2.�0LQLPXP�FRQYH[�SRO\JRQ��0&3��DQG����������DFWLYH�NHUQHO��$.��KRPH�UDQJH�HVWLPDWHV�DQG�WRWDO�
GLVWDQFH�WUDYHOHG��LQ���PRQWKV��RI�RQH�WUDQVORFDWHG��0���DQG�WZR�QRQ�WUDQVORFDWHG��0���0���.LQJ�&REUDV�IURP�
WKH�$JXPEH�UHJLRQ�RI�WKH�:HVWHUQ�*KDWV��.DUQDWDND��,QGLD�

Snake ID MCP (km2) 95% AK (km2) 50% AK (km2) Total distance traveled 
(km)

M1 91.3 83.9 8.4 83

M2 14.8 15.3 2.2 45.5

M4 30.0 15.0 6.5 30.5

Figure 2. 0LQLPXP�FRQYH[�SRO\JRQ�KRPH�UDQJHV�IRU�RQH�
WUDQVORFDWHG� �0��� DQG� WZR� QRQ�WUDQVORFDWHG�.LQJ�&R-

EUDV��0���0���IURP�WKH�$JXPEH�UHJLRQ�RI�WKH�:HVWHUQ�
*KDWV��.DUQDWDND��,QGLD�

Barve et al.indd   82 03-07-2013   05:57:00



June, 2013]  King Cobra Translocations 83

in average daily movement. We also compared 

����DQG�����DFWLYH�NHUQHO��$.��DQG�PLQLPXP�
FRQYH[�SRO\JRQ��0&3��KRPH�UDQJH�HVWLPDWHV�WR�
examine potential differences in space use be-

tween the translocated snake and the two non-

translocated snakes. 

Results
Total distance traveled varied greatly between 

0��� WKH� WUDQVORFDWHG� VQDNH� DQG� WKH� WZR� QRQ�
WUDQVORFDWHG� VQDNHV�� 0�� DQG� 0��� 2YHU� WKH�
FRXUVH�RI�RQH�VL[�PRQWK�SHULRG��0��PRYHG�D�WR-

tal of 83 km, compared to 45.5 km and 30.5 km 

IRU�0��DQG�0���UHVSHFWLYHO\� $�0DQQ�:KLWQH\�
8�WHVW�UHYHDOHG�WKDW�DYHUDJH�GDLO\�PRYHPHQW�RI�
0�������P�������P��1� ������ZDV�VLJQL¿FDQWO\�
JUHDWHU�WKDQ�0�������P�������P��1� �������=�
 �������3� ��������DQG�0�������P�������P��1�
 �������=� �������3� ���������7KH�DYHUDJH�GDLO\�
PRYHPHQW�GLVWDQFHV�EHWZHHQ�0��DQG�0��ZHUH�
QRW�VWDWLVWLFDOO\�VLJQL¿FDQW��=� �������3� ���������

+RPH�UDQJH�DQDO\VHV�UHYHDOHG�VWULNLQJ�GLIIHU-
HQFHV�LQ�KRPH�UDQJH�VL]H�DQG�XVH�EHWZHHQ�0��
DQG�WKH�WZR�QRQ�WUDQVORFDWHG�VQDNHV���7KH�0&3�
RI� 0��� WKH� WUDQVORFDWHG� VQDNH�� ZDV� DSSUR[L-
PDWHO\�WKUHH�WLPHV�ODUJHU�WKDQ�WKH�0&3V�RI�WKH�
WZR�QRQ�WUDQVORFDWHG�VQDNHV��)LJ������7KH�����
$.�KRPH�UDQJH�RI�0��ZDV�PRUH�WKDQ�¿YH�WLPHV�
JUHDWHU�WKDQ�WKDW�RI�WKH�RWKHU�WZR�VQDNHV��7DEOH�
���)LJ���$±&���$OWKRXJK�WKH�����$.�FRUH�XVH�
DUHD�RI�0��ZDV�JUHDWHU�WKDQ�WKH�WZR�WUDQVORFDWHG�
snakes, the differences were not as great as the 

����$.��7DEOH����)LJ���$±&����

Discussion
$QDO\VHV�RI�.LQJ�&REUD�PRYHPHQW�SDWWHUQV�UH-
vealed important individual differences in habi-

tat use between translocated and non-translocat-

HG� VQDNHV��0�� XWLOL]HG� SULPDULO\� IRUHVWHG� DQG�
IRUHVW�IULQJH� KDELWDW� �)LJ�� �%���PRYLQJ� JUHDWHU�
WRWDO�GLVWDQFH�WKDQ�0���ZKRVH�KRPH�UDQJH�ZDV�
comprised largely by human-dominated land-

Figure 3.��$��0DS�GHSLFWLQJ�KRPH�UDQJH�RI�WUDQVORFDWHG�.LQJ�&REUD��0���UHG�SRO\JRQV�HQFORVH�LQWHQVLYHO\�XVHG�
DUHDV�PDNLQJ�XS�����RI�ORFDWLRQV��IURP�WKH�$JXPEH�UHJLRQ�RI�WKH�:HVWHUQ�*KDWV��.DUQDWDND��,QGLD����%��0DS�
GHSLFWLQJ�KRPH� UDQJH�RI�QRQWUDQVORFDWHG�.LQJ�&REUD��0���RUDQJH�SRO\JRQV�HQFORVH� LQWHQVLYHO\�XVHG�DUHDV�
PDNLQJ�XS������RI� ORFDWLRQV�� IURP�WKH�$JXPEH�UHJLRQ�RI� WKH�:HVWHUQ�*KDWV� LQ�.DUQDWDND�� ,QGLD�� �&��0DS�
GHSLFWLQJ�KRPH�UDQJH�RI�QRQWUDQVORFDWHG�.LQJ�&REUD��0���UHG�SRO\JRQ�HQFORVHV�LQWHQVLYHO\�XVHG�DUHDV�PDNLQJ�
XS�����RI�ORFDWLRQV��IURP�WKH�$JXPEH�UHJLRQ�RI�WKH�:HVWHUQ�*KDWV�LQ�.DUQDWDND��,QGLD��
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VFDSH� ZLWK� YHU\� OLWWOH� IRUHVW� FRYHU� �)LJ�� �&���
+RZHYHU��0�¶V�FRUH�KRPH�UDQJH������$.��ZDV�
RQO\� DERXW� RQH� WKLUG� WKDW� RI�0��� HYHQ� WKRXJK�
estimated home ranges of the two snakes were 

DOPRVW�LGHQWLFDO��+DELWDW�W\SH�PD\�KDYH�DIIHFWHG�
prey consumed, which in turn, may have affect-

HG�PRYHPHQW�GLVWDQFHV��)RU�H[DPSOH��0��RIWHQ�
IHG� DOPRVW� H[FOXVLYHO\� RQ� VPDOO� 0DODEDU� SLW�
YLSHUV� �Trimeresurus malabaricus��%KDLVDUH� et 
al.  2010), which are encountered more often in 

GHQVH�IRUHVWV��ZKLOH�0��IHG�SULPDULO\�RQ�PXFK�
ODUJHU� VSHFWDFOHG� FREUDV� �Naja naja) and Indi-

DQ�UDW�VQDNHV��Ptyas mucosa), which are found 

more often in edge habitats and associated with 

KXPDQ�GLVWXUEDQFH��3HUKDSV�0��PRYHG�IDUWKHU�
to obtain the greater number of smaller snakes 

needed to meet its energy requirements. 

We also found a striking difference in use of 

shelter sites between the translocated snake and 

WKH� WZR�VQDNHV� WKDW�ZHUH�QRW� WUDQVORFDWHG��)RU�
H[DPSOH��0��UHXVHG�VL[�EXUURZV����WLPHV��DQG�
0�� UHXVHG��� EXUURZV���� WLPHV��ZLWK� XS� WR� ���
months between visits of the same burrow.  We 

QHYHU� REVHUYHG� 0�� UHXVLQJ� EXUURZV�� &OHDUO\��
the two snakes that were not translocated had 

established home ranges, and were able to home 

back to particular sites that apparently provided 

them with a secure, thermally suitable site, of-

ten during vulnerable periods, such as ecdysis. 

Detailed knowledge of home ranges and hom-

ing behavior, likely mediated by chemosensory 

reception has been documented in other snake 

VSHFLHV��H�J���5HLQHUW�	�5XSHUW�������*RRGH�et 
al. 2008). 

Despite small sample sizes, our results are 

congruent with other studies on snake trans-

ORFDWLRQ�� 6LJQL¿FDQW� LQFUHDVHV� LQ� KRPH� UDQJH�
size, and average daily and total distance trav-

elled are widespread effects seen in the rela-

tively small number of species that have been 

VWXGLHG��1RZDN�et al.������%XWOHU�et al. 2005). 

7KH�WUDQVORFDWHG�.LQJ�&REUD��0���DOVR�VKRZHG�
other anomalous behavior typical of translocat-

ed snakes such as ceasing reproductive activi-

WLHV�DQG�HYHQ�IHHGLQJ��%HFDXVH�.LQJ�&REUDV�DUH�
often apex predators in the ecosystems within 

which they occur, it is possible that transloca-

tion may not only affect individual snakes, but 

may also have unknown trophic cascade effects 

�(VWHV� et al. 2011). Although the focus of our 

VWXG\� ZDV� WKH� .LQJ� &REUD�� ZH� VSHFXODWH� WKDW�

the magnitude of the translocation problem may 

be greater in species commonly found near hu-

PDQ� KDELWDWLRQ�� VXFK� DV� WKH� UDW� VQDNH� �P. mu-
cosa�� DQG� VSHFWDFOHG� FREUD� �N. naja), both of 

which are regularly rescued and translocated, 

often large distances. Although snakes that are 

WUDQVORFDWHG� VKRUW� GLVWDQFHV� �L�H��� ZLWKLQ� WKHLU�
established home ranges) appear to fare better 

WKDQ�ZKHQ�PRYHG� ORQJ�GLVWDQFHV��H�J���5HLQHUW�
	�5XSHUW��������WKLV�GRHV�QRW�QHFHVVDULO\�VROYH�
the problem, because individuals often remain 

LQ�WKH�DUHD�RI�FRQÀLFW��%URZQ�et al.��������&RQ-

sidering the magnitude of snake translocation in 

India, there is an urgent need to educate “snake 

rescuers,” not only about the likelihood of direct 

negative impacts on individuals, but also the po-

tential for population-level effects.   

Animal translocation has been a tool used 

for management of “nuisance” or “problem” 

animals for decades, often in the absence of any 

VFLHQWL¿F�HYLGHQFH�WR�VXSSRUW�LWV�XVH��+RZHYHU��
WKHUH�LV�D�JURZLQJ�YROXPH�RI�VFLHQWL¿F�OLWHUDWXUH�
documenting the complexity of translocation, 

including studies on a large diversity of taxa 

�H�J���PDPPDOV��/LQQHO�et al.�������ELUGV��5LFK-

ardson et al.�������WRUWRLVHV��)LHOG�et al.��������
The complexity of translocation is compounded 

by the fact that “success” or “failure” may be 

GLI¿FXOW�WR�GH¿QH��:ROI�et al. 1998). The impor-

tance of combining information on survival and 

reproduction with behavior and physiology of 

translocated animals in comparison to animals 

that have not been translocated is gradually be-

LQJ�UHDOL]HG��:ROOPDQ�et al. 2009).        
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nally and most importantly, we are indebted to 
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RI�$UL]RQD� ,QVWLWXWLRQDO�$QLPDO� &DUH� DQG�8VH�
&RPPLWWHH�� 3URWRFRO� ��������� LVVXHG� WR� 0DWW�
Goode.

Literature Cited
ATHREYA, V. 2006. Is relocation a viable manage-

ment option for unwanted animals? - The 

case of the leopard in India. Conservation 
and Society����������±�����

BROWN, J., C. BISHOP & R. BROOKS. 2009.� (I-
fectiveness of short-distance translocation 

and its effects on western diamondback rat-

tlesnakes. Journal of Wildlife Management 
����������±����

BUTLER, H., M. MALONE & N. CLEMANN. 2005. The 

effects of translocation on the spatial ecol-

RJ\�RI� WLJHU� VQDNHV� �Notechis scutatus) in a 

suburban landscape. Wildlife Research��������
���±��������

BHAISARE, D., V. RAMANUJ, P. GOWRI SHANKAR, M. 
VITTALA, M. GOODE & R. WHITAKER. 2010. Ob-

VHUYDWLRQV�RQ�D�ZLOG�NLQJ�FREUD��Ophiopha-
gus hannah), with emphasis on foraging and 

diet. IRCF Reptiles and Amphibians� �������
��±������

CONOVER, M. J. 2002. Resolving human-wildlife 

FRQÀLFWV�� 7KH� VFLHQFH� RI� ZLOGOLIH� GDPDJH�
PDQDJHPHQW��&5&�3UHVV��//&��%RFD�5DWRQ��
)ORULGD������SS�

ESTES, J. A., J. TERBORGH, J. S. BRASHARES, M. E. 
POWER, J. BERGER, W. J. BOND, S. R. CARPEN-
TER, T. E. ESSINGTON, R. D. HOLT, J. B. C. JACK-
SON, R. J. MARQUIS, L. OKSANEN, T. OKSANEN, R. 
T. PAINE, E. K. PIKITCH, W. J. RIPPLE, S. A. SANDIN, 
M. SCHEFFER, T. W. SCHOENER, J. B. SHURIN, A. 
R. E. SINCLAIR, M. E. SOULE & D. A. VIRTANEN 
RISTOWARDLE. 2011. Trophic downgrading of 

SODQHW�(DUWK��Science���������±����
FIELD, K., R. TRACY, P. MEDICA, R. MARLOW & P. 

CORN. 2007. Return to the wild: Translocation 

as a tool in conservation of the Desert Tor-

WRLVH� �Gopherus agassizii). Biological Con-
servation���������±����

GERMANO, J. & P. BISHOP. 2008.�6XLWDELOLW\�RI�DP-

phibians and reptiles for translocation. Con-

servation Biology����������±���
GOODE, M., J. J. SMITH & M. AMARELLO. 2008.�6HD-

sonal and annual variation in home range and 

PRYHPHQWV�RI�WLJHU�UDWWOHVQDNHV��Crotalus ti-
gris�� LQ� WKH�6RQRUDQ�'HVHUW� RI�$UL]RQD�� SS��
���±����in�:��.��+D\HV��.��5��%HDPDQ��0��
'��&DUGZHOO��DQG�6��3��%XVK��HGV����7KH�%LRO-
RJ\�RI�5DWWOHVQDNHV��/RPD�/LQGD�8QLYHUVLW\�
3UHVV��/RPD�/LQGD��&DOLIRUQLD�

HOOGE, N., B. EICHENLAUB & E. SOLOMON. 1999. 
The animal movement program. Anchorage: 

86*6��$ODVND�%LRORJLFDO�6FLHQFH &HQWHU�
LINNELL, J., R. AANES & J. SWENSON. 1997. Trans-

location of carnivores as a method for man-

aging problem animals: a review. Biodiver-
sity and Conservation��������±�����

MOHAPATRA, B. A., W. WARREL, P. SURAWEERA, N. 
BHATIA, R. DHINGRA, R. JOTKAR, R. WHITAKER 
& P. JHA. 2010.�6QDNH�ELWH�PRUWDOLW\� LQ� ,QGLD��
Nationally representative mortality survey of 

1.1 millions homes. PLoS Neglected  Tropi-
cal Diseases 5: e1018

NANDIVIKAR, P. 2010. 6QDNH� 5HVFXH� $FWLYLW\��
2YHUYLHZ�� ,PSDFW� DQG�0DQDJHPHQW�� ,Q� DQG�
DURXQG�0XPEDL��<RXQJ�(FRORJLVWV�7DON�DQG�
,QWHUDFW��&RQIHUHQFH��2FWREHU�������%DQJD-
lore, India.   

NOWAK, E., T. HARE & J. MACNALLY. 1999.� 0DQ-

DJHPHQW� RI� ³QXLVDQFH´� YLSHUV�� (IIHFW� RI�
translocation on western diamondback rat-

WOHVQDNH��Crotalus atrox���SS�����±����in G. 

:�� 6FKXHWW� �HG���� %LRORJ\� RI� 9LSHUV�� (DJOH�
0RXQWDLQ� 3XEOLVKLQJ�� /&�� (DJOH�0RXQWDLQ��
8WDK�

REINERT, H. & R. RUPERT. 1999. Impacts of trans-

location on behavior and survival of timber 

UDWWOHVQDNHV� �Crotalus horridus). Journal of 
Herpetology����������±���

RICHARDSON, D. S., R. BRISTOL & N. J. SHAH. 2006. 
7UDQVORFDWLRQ�RI�WKH�6H\FKHOOHV�:DUEOHU��Ac-
rocephalus Sechellensis) to establish a new 

SRSXODWLRQ�RQ�'HQLV�,VODQG��6H\FKHOOHV��Con-
servation Evidence������±���

SMITH, D. 2007. +XPDQ�$QLPDO� &RQÀLFW�� ,QWHU-
action with wildlife affects both of us, often 

negatively. [Internet] [cited 20 November 

����@� DYDLODEOH� IURP�� KWWS���ZZZ�VXLWH����
FRP�FRQWHQW�KXPDQDQLPDO�FRQÀLFW�D�������

WOLF, C., T. GARLAND & B. GRIFFITH. 1998.�3UHGLF-
tors of avian and mammalian translocation 

success: reanalysis with phylogenetically 

Barve et al.indd   85 03-07-2013   05:57:00



86 Hamadryad [Vol. 36, No. 2

independent contrasts. Biological Conserva-
tion��������±����

WOLLMAN, L., L. ISBEL & L. HART. 2009. Assessing 

WUDQVORFDWLRQ�RXWFRPH��&RPSDULQJ�EHKDYLR-

ral and physiological aspects of translocated 

DQG� UHVLGHQW� $IULFDQ� HOHSKDQWV� �Loxodonta 

africana). Biological Conservation 142: 

����±�����

Received: 4 February 2012. 
Accepted: 30 March 2013.

Barve et al.indd   86 03-07-2013   05:57:01


