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Britain and Ireland 

Fort Wayne Zoolo,gical 
Fz>rt Worth Zoo 

Porter Zoo 
i:A">OiO£Jc-hl Garden 

lll<Jila~t&fX)UB fJ::J,ofo_g;cal Society 
mtemational Avicu!turists 
Japanese Association of Zoological Parks 
& Aouarmnls 

Jer&z''Y Wildlife Preservation Trust 
Desert 

Manve!l Park 
Milwaukee County Zo) 
NOAHS Omter 

Specialist 
from following 

Conservation 

North of England Zoological Society, 
Chaster Zoo 
Oklahoma Zoo 
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Cotswold Wildlife Psrk 
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Erie Park 
Fota Wildlife Park 
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Lincoln Park Zoo 
National Magazine 
National Zoological Gardens of South 
Africa 

Odense Zoo 
Orana Park 'Wildlife Trust 
Paradise Park 
Perth Gardens 
Porter Chsritab!e Trust 
Rolling Hills Ranch (5 year commitment) 
Rostook Zoo 

Zoological Society of 
Southern Australia 

Rotterdam Zoo 
Tierpsrk Rheinc 
T'lh)'CWW Zoo 

is made by 
Institutional 

Union of German Zoo Directors 
Welllingt•~n Zoo 
World Parrot Trust 
Zoo de la Casa de Campo-Madrid 
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W)lOJ~iscl>er Gsrten Frankfurt 

Camperdcwn ">\'lldlife Center 
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National Audubon Society-Research 
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Ocean World IncoJ:fXC>ratioo 
PAAZAB 
Parco Faunistico "La Torbiera" 
Potter Park Zoo 
Tcncrlfu Zoo 

LOOJogteat Park 
Touro Parc-Frtmce 

Alameda Park Zoo 
American Loriinae Conserv!lllcy 
Bighorn Institute 
Brandywine Zoo 
OOHT Arbeitsgmppe Anuren 
Folsom Children's Zoo & Botanical 
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mtsrnstional Crane Foundation 
Jsrdin aux Oiscaux 
~ Richardson Zoo 
Natal Parks Board 
Og!ebay's Good Children's Zon 
Speedwell Bird Sanctuary 
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with orno 
has prevented use of 

meaningfulness 
is questionable. The captive 
the 

As a single, 
the Sangai 



uu..u""'''"' was thought to he a single population ofless than 

As early as 
rajendra Zoological 

Subsequently a flood swept 
Sangai. A census which 





Summary of Recommendations 

"""""-''""" Recommendations 
1. Alternative populations should be established, ideally within the traditional biogeographic range of 
the SLil)S!Ji:CllCS. 

vv1Ju&<u'""' should be enhanced and as as stock: to 
Cal:ZSlTO}Jhe and for possibly for reintrOGUCtlOn progrmnmes, awm.nn'u the latter WaS not 
all in the workshop. 

3. The content, consistency and cn<•uiJ•uv of annual census both in situ and ex situ, should be 
enhanced oe1mognlpny and reproductive index. 

Population Management Recommendations 
L Monitoring the demography of the wild population should be enlilaiiCe,ct, 
counting of fawns as an index in the population. 

2. A process should be set into motion which >vould result reclamation of 
stock. This could be done with the assistance of artificial insemination or 

to 

material from in situ 
transfer. 

3. An estimate of confidence 
report. 

or data index, should be added. to the annual census data 

Captive Population 
<:P.rn,.-,•!v against catastrophe and r-··-·~·J 

the -~·-·•~·'··- should be increased as 
recent advances in TCDnXI:UC:JVC ntnf<H>lnO<V 

of human interaction and land 
management, e.g., relocation of removal of demarcation of of the 
National of mads, enhancement of staff with better and and 
imerface 

mes. 

the cause of death. 



2. The extent and effect of nutritional deficiencies, such as mineral deficiency, as well as 
unwanted additives, such as pesticides which are used for fish should be investigated . 
3. Preventative and curative captive medical care should be improved, including a protocol for 
identification and animal health records, in-house and intra-zoo 
movement to minimise stress, injury and death. 

4. Intant mortalities and non-~;m1cc~ptron aggressive and systematic 
1l"l'veo1llf~atmn into causes, imnrrwP·d il.ll!SI:Jan(iry and technical 
f'y·,-,.,-ti<'" in handrearing and artificial insemination. 

I Awareness 

1. Park is one of the major threats 
and should be reduced with suitable precautions to care for the needs of the people living in the area. 

2. A full time coordinator for eco-restoration activities should be identified for int<~gratirtg of various projects and 
in this type of work. 

3. 
integrating attempts 
and reduc.e destruction of habitat. 

living in and around the National Park, 
welfa:re <mel ec:o<:lev•eklp!1n.crlt nrn<"'"""'"'" to address problems 

4. f\i'lc:eungs and seminars for various levels of officials, administrators, scientists, business people and policy 
oeor~;an1se<1 to create awareness and a sense of participation in me problems of the National 
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etc. 



MODELLING ~~ EX SITU POPULATION 

lower birth rates, 
se<:On{i possible reason could 

aggression towards and 



for 

Results 

on 

3. rate. 



popu1ation '""'""'"""" rate from the period around 1960- 1980 the 
Sangai population potentially serve as breeding 

~~ ~~ 
a further 



VORTEX -- s of and demographic 

SANGAI.022 
Mon Oct 12 22:14:50 1992 

1 

No 

Sex 

1: 

Pol 

(EV = 
(EV = 
(EV = 
(EV = 

(s) for 100 years, 10 runs 

for females: 3 for males: 5 
(death): 11 
(proportion males): 0.5000 

90.00 of adult males the 

is assumed to be 

10.00 SD) 
5.00 SD) 
2.00 SD) 
0.50 SD) 

litters of 
1 

ages 0 and 
1 and 
2 

females (3 
(EV = 10.00 SD) of males between ages 0 and 1 
(EV = 5.00 SD) of males between ages 1 and 2 
(EV = 2.00 SD) of males ages 2 and 3 
(EV :::::: 2.00 SD) of males between ages 3 and 4 
(EV = 2.00 SD) of males between 4 and 5 

ze o 

1 
2 
3 

50.00 
10.00 
10.00 
10.00 
50.00 
10.00 
10.00 
10.00 
10.00 
10.00 (EV "" 3.00 SD) mortal] of adult ma OR ( 5<-nq(~<~,, l) 

have ad 

EV classes 

and 1.000 

of 

and 

of 
on 

and effect on survival 

of 
on ion 

and effect on survival 

1 



al size of Population 1: 
(set to reflect stable age ) 

1 2 3 4 5 6 7 8 9 10 11 Total 
7 7 6 5 5 4 4 3 4 2 3 50 Ma 
7 7 6 5 5 4 4 3 4 2 3 50 Fe 

= 200 (EV = 15.00 SD) 

(based on females, with assumptions of 
) : 

r -0.003 lambda = 0.997 RO = 0.980 
Generation time for: females = 6.31 males = 7.59 

Stable age distribution: class females :males 
0 0.112 0.112 
1 0.056 0.056 
2 0.051 0.051 
3 0.046 0.046 
4 0.041 0.041 
5 0.037 0.037 
6 0.034 0.034 
7 0.030 0.030 
8 0.027 0.027 
9 0.025 0.025 

10 !J.022 0.022 
11 0.020 0.020 

Ratio of adult (>= 5) males to adult (>= 3) females: 0.692 

Year 10 
::::: o, P[E] = o.ooo 

10, P[S] = 1.000 
98.50 9.73 SE, 30.76 SD) 
0.983 0.002 SE, 0.005 SD) 
0.999 0.001 SE 0.002 SD) 

= 84.00 5.60 SE, 17.71 SD) 

Year 20 
0.000 
1.000 
92.20 13.17 SE 1 41.66 SD 

= 0.969 0.003 Stc , .w 0.010 SD) 
= 0.980 ( 0.005 SE, 0.015 SD) 

Number of extant alleles :::;:; 52.50 4.93 SE 15.59 SD) 

Year 
o, P[E] ""' 0.000 

10, P[SJ .000 
98.90 12.14 SE, 38.39 SD) 

= 0.954 .006 SE, 0.018 SD) 





or a 1 of success of 0.5700 (0.0495 SE). 

43 simulations went extinct at least once. 
Of those going extinct, 

mean time to first extinction was 58.44 years (3.56 SE, 23.34 SD). 

No recolonizations. 

Mean final population for successful cases was 85.68 (10.86 SE, 81.96 SD) 

1 2 3 4 Adults Total 
7.58 6. 77 5.56 4.46 13.88 38.25 Males 
8.37 7.49 31.58 47.44 Females 

e:mentation, to truncation, 
mean r) was -0.0231 (0.0025 

Final was 0.8041 ( 0.0176 SE, 0.1329 SD) 
Final was 0.8234 ( 0.0198 SE, 0.1495 SD) 
Final alleles was 11.12 ( 0.76 SE, 5.72 SD) 
************************************************************************* 

VORTEX -- s of and 

SANGAI.012 
Tue Oct 20 00:00:40 1992 

1 (s) simulated for 100 , 100 runs 

No 

First age of for females: 3 for males: 5 
of senescence {death): 11 

sex ratio at birth ( males): 0.5000 

1: 

20.00 (EV 
80.00 

30.00 (EV 
10.00 (EV 
10.00 (EV 
10.00 (EV 
30.00 (EV 
15.00 (EV 
15.00 (EV 

= 
=:: 

; 90.00 of adult males in the 

is assumed to be 

10.00 SD) of adult females litters of size 
of adult females litters of size 1 

10.00 SD) 
5.00 SD) 
2.00 SD) 
2.00 SD) 
10.00 SD) 
5.00 SD) 
3.00 SD) 

of females between ages o and 1 
of females between ages 1 and 2 
of females betv7een ages 2 .and 3 

annual mortal of adult females ( 
:mortal i::ff "9nal,es bet~veen ages D and 1 

of mal~s between ages 1 and 2 
of males between ages 2 and 3 



Observed 0.971 ( 0.005 SE, 0.017 SD) 
Number of 39.10 ( 4.22 SE, 13.35 

Year 40 
N[Extinct] = 0, P[E] ::::: 0.000 
N f Sur'1-r1 v1 nrr 1 = Hl Pf<:::1 = 1.000 -T '!...- -- y - ~ _,_? .J 

__ , 
.... t."""" J 

106.10 ( 11.96 SE, 37.83 SD) 
= 0.940 (' 0.008 SE, 0.024 SD) 
= 0.959 ( 0.007 SE 1 0.023 SD) 
= 32.40 ( 3.25 SE, 10.29 SD) 

Year 50 
N[Extinct] = 0, P[E] 0.000 
N[ = 10, P[S] = 1.000 

size = 97.60 12.05 SEI 38.11 SD) 
Expected heterozygosity = 0.926 0.012 SE, 0.037 SD) 
Observed heterozygosity = 0.934 ( 0.015 SE, 0.048 SD) 
Number of extant alleles = 26.30 ( 2.48 SE, 7.83 SD) 

Year 60 
N[Extinct} = 0, P[E] = 0.000 
N[Survivi:ng} 10, P[S] 1.000 

87.40 ( 12.72 I 40.22 SD) 
0.909 f 0.011 SE, 0.034 SD) \ 

= 0.920 ( 0.011 SE, 0.036 SD) 
= 21.10 ( 2.18 SE, 6.89 SD) 

Year 70 
0 P[E] 0.000 

10 P[S] 1.000 
89.50 ( 16.67 SE, 52.73 SD) 

= 0.886 ( 0.015 SE, 0.047 SD} 
0.911 ( 0.018 SE, 0.058 SD) 

extant alleles = 18.20 ( 2.27 SE 1 7.19 SD) 

Year 80 
N(Exti:nct] o, P(E] 0.000 
N[ 10, P[S] 1.000 

87.60 14. Hl SE, 44.84 SD) 
::::: 0.876 ( 0.019 SE, 0.061 SD} 

0.907 ( 0.026 SE, 0.082 SD) 
Number ::::: 16.00 2.08 SE 6.57 SD) 

Year 90 
('; P[EJ ::::: 0.000 v 

:::: 1.000 
71.30 10.79 SE, 34.11 SD) 
0.867 ( 0.016 SE, 0.051 SD) 

= 0.868 ( 0.026 SE 1 !1.081 SD) 
extant alleles = 13.60 ( L46 SE, 4.62 SD) 

Year 100 
N[Exti:nct] 0, P[E} .000 

J 10, P[S] 1.000 
size 64.40 9.54 SE, 30. 6 SD 



Expected heterozygosity = 
Observed heterozygosity = 
Number of extant alleles = 

In 10 simulations of 100 years of 
0 went extinct and 10 survived. 

This 
or 

0.831 
0.843 
11.70 

0.028 SE 1 

0.035 SE, 
1. 33 SE, 

0.088 SD) 
0.110 SD) 

4.22 SD) 

of 0.0000 (0.0000 SE), 
1.0000 (0.0000 SE). 

Mean final population for successful cases was 64.40 (9.54 SE, 30.16 

1 2 3 4 Adults Total 
4.60 4.80 4.70 1.60 16.50 32.20 Males 
3.60 4.90 23.70 32.20 Females 

Without to truncation, 
mean (0.0025 SE, 0.0789 SD) 

Final expected heterozygosity was 0.8313 ( 0.0279 SE, 0.0883 SD) 
Final observed heterozygosity was 0.8425 ( 0.0349 , 0.1105 SQ) 
Final number of alleles was 11.70 ( 1.33 SE, 4.22 ~RI 
********************************************************************'11< 

, r ~ 



VORTEX -- simulation of and 

SANGAI.012 
Tue oct 13 02:42:49 1992 

1 (s) simulated for 100 years 100 runs 

No 

First age of for females: 3 for males: 5 
of senescence (death): 11 

Sex ratio at birth (proportion males): 0.5000 

1: 

20.00 (EV == 
80.00 

30.00 (EV = 
10.00 (EV = 
HLOO (EV 

i 90.00 

is assumed to be 

10.00 
of 

1.0.00 SD) 
5.00 SD) 
2.00 SD) 

of adult males in the 

adult females of size 0 
1 

of females between ages 0 and 1 
of females between ages 1 and 2 
of females between ages 2 and 3 

10.00 (EV = 2.00 SD) annual mortal of adult females ( 1) 
30.00 (EV = 10.00 SD) 
15.00 (EV = 5.00 SD) 
15.00 (EV :::::: 3.00 SD) 
15.00 (EV 3.00 SD) 
15.00 (EV = 2.00 SD) 
15.00 (EV = 3.00 SD) 

EVs may have been ad 
for binomial 

and 

and 0.600 

Initial size of 1: 
(set to reflect stable age 

1 2 3 4 5 
9 8 6 5 5 
9 9 7 6 5 

300 (EV = 

mortal of males between ages o and 1 
mortal of males between ages 1 and 2 

6 7 
3 3 
4 4 

15.00 SD) 

of males between ages 2 and 3 
of males between ages 3 and 4 
of males between ages 4 and 5 

of adult males { ) 

be correlated. 

8 9 10 11 Total 
2 2 1 1 45 
3 3 3 2 55 

M 
F 



SANGAI.Ol2 ***OutputFilename*** 
N ***PlotterFiles?*** 
100 ***Simulations*** 
100 ***Years*** 
10 
1 
N 
y 

2 
p 

3 
5 
11 

*** 

***TypesOfCatastrophes*** 
***Monoga:mousOrPolygynous*** 
***Fe:maleBreedingAge*** 

0.500000 ***SexRatio*** 
1 ***Maxi:mumLittersize*** 
N * 
20.000000 

***EV--Fe:maleMortality*** 
***Femalel-l:ortali tyAtAgel *** 

***EV--Fe:maleMortal 
***FemaleMortalityAtAge2*** 

* 
***EV--AdultFemaleMortality*** 

80.000000 
10.000000 
30.000000 
10.000000 
10.000000 
5.000000 
10.000000 
2.000000 
10.000000 
2.000000 
30.000000 
10.000000 
15.000000 
5.000000 
15.000000 
3.000000 
15.000000 
3.000000 
15.000000 
2.000000 
15.000000 
3.00000 
10.000000 
0.800 
0.700000 
5.0000 
0.5000 
0.600000 

*** 

N ***AllMalesBreeders?*** 
Y ***Answer--A--Known?*** 

.000000 
y 
100 
300 
15.000000 ***EV--K*** 
N ***TrendinK?*** 
N 
N 

***Harvest.?*** 
*** ?*** 

*** 



ation growth rate (based on females, with assumptions of 
no of mates and no )! 

r = -0.005 lambda = 0.995 RO 0.972 
for: females = 6.01 males = 7.19 

St.able age class males 
0 0.110 0.110 
1 0.074 (L074 
2 0.063 0.060 
3 0.055 0.049 
4 0.047 0.040 
5 0.040 0.032 
6 0.035 0.026 
7 0.030 0.021 
8 0.026 o.cn7 
9 0.022 0.014 

10 0.019 0.011 
11 0.016 0.009 

of adult (>= 5) males to adult (>= 3) females: 0.453 

Year 10 
N[Extinct] = 0, P[E] = 0.000 
N[ 100, P[S} = 1.000 

109.56 ( 6.03 SE, 60.29 
= 0.977 ( 0.001 SE~ 0.010 SD) 

0.995 ( 0.001 SE 1 0.008 SD) 
= 74.09 ( 2.67 SE, 26.70 SD) 

'f. ear 
1; P[E] = 0.010 

= S] :::::: 0.990 
106.53 ( 7.81 SE 1 77.66 

0.952 { 0.004 SE, 0.036 SD) 
::::; 0.972 ( 0.004 SE, 0.036 SD) 
= 45.33 ( ::L28 SEr 22.66 

\ 

'lear 30 
N[Extinct] = '7 

' r P[E = 0.070 
93, P[S] 0.930 

96.80 ( 7.86 SE 1 75.83 SD) 
0.929 ( 0.006 SE, 0.055 SD) 

= 0.961 ( 0.004 SE 1 0.040 SD) 
= 31.98 t 1.72 SE, 16.59 SD) \ 

!*'ar 40 
10, P[E = 0.100 
90, S] = 0.900 

87.78 ( 7.03 SE 1 66.68 SD) 
0.902 ( 0.008 SE, 0.076 SD) 
0.946 ( 0.006 SE 0.055 SD) 



SANGAI.022 ** lename*** 
N ***PlotterFi 
10 ***Simulations*** 
100 ***Years*** 
10 
1 * 
N 

* 
N 
4 
p 
3 
5 

* 
***FemaleBreedingAge*** * 
* 

11 
0.500000 
1 
N 
20.000000 
80.000000 
10.000000 
50.000000 
10.000000 
10.000000 
5.000000 
10.000000 
2.000000 
10.000000 
0.500000 
50.000000 
10.000000 
10.000000 
5.000000 
10.000000 
2.000000 
10.000000 
2.000000 
10.000000 
2.000000 
10.000000 
3.000000 
10.000000 
0.900000 
1.000000 
0.050000 
0.500000 
0.500000 
0.020000 
0.990000 
0.500000 
0.001000 
0.750000 

***SexRatio*** 

zeO*** 
***Populationl:PercentLitterSize1*** 
***EV--Reproduction*** 
***FemaleMortalityAtAgeO*** 
***EV--FemaleHortality*** 
***FemaleMortalityAtAgel*** 

***EV--FemaleMortal 
***FemaleMortalityAtAge2*** 

***HaleMortal 
***EV--MaleHortality*** 

0.750000 ***Severi 
N ***AllMalesBreeders?*** 
Y ***Answer--A--Knotem?*** 
90.000000 
y ** 

100 ** 
200 ***K*** 
15.000000 ***EV--K*** 
N 
N 
N 
N ** ation?*** 
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HABITAT 

Working Group identified the 

AdionPhm 

3. An 
means 

products; 

regulatory measures. 

out 



9. 

to 

be adequate number T'>'r'l"\VH1Pfi With modern tJ.n~arJtnS, 
equipment, etc. to~~etl1er 

measures in order to T\Tt"\tp,~t 

may 
the area. 

undertaken 

awareness programme to 
they 

reasonable mobility 
inhabitants. 

ofun-
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fvlORTALITY ~~ SITU 

Disease and mortality among wild Sangai is a potential ae1:m1at1m 
"'"''l.Jl.'l.l,.,l''-ru and 

"''"'"'-·""' the 

3. Enhanced parasitic load 
doJ:ne~;ttc stock; this 

5. 
the su:rrotmdmg 
the Oist:;ase '"""'',.'--'l''-' 

to 



Increased burden 



screening including physical examination is co;,~·cowu<u 
KO'UtHle vaccination and screening endo 

ms1t1tutea at 4 Hl'-''U'l"" 
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CAPTIVE CARRYING CAPACITY 

9 
6. 7 



Considering the existing 
perhaps 

animals. The surplus ,,..,v ..... ~ ... 

mended to found breeding prograrmnes a substantial ""'"'-""'" 
nrr,OT•C>1nmP. to become property Government 

Considering zoos 
it may be desirable to start bachelor herds. separate enclosures can be provided so 

""',·"'""""' This is ideal forincreasing the size 
frequently. 



CAPTIVE MANAGElVIENT 

Feed. 



Acquiring technicai expertise in handrearing 
genetic and 

may also 

adult animals can tagged as 
the Studbook Keeper or central body should 

stock movements. Mortem would 
""'v"'"r of the species. 

There is an urgent need 
the zoos Cervus 

insemination will increase 
infant 

Anne 
LA 

World Wide Fund for Nature, an invitee who could not attend the li\Hnurmo .. 

Sangai Mobile Unit - Zoo Clinic with a veterinarian and an advisor on 
management. 
2. POI)W2tti.Oll!S 

conditions. 
3. Second or third re-introduced OOIJU!imons 

from and social 
4. 
Council in zoos abroad with a 

British 
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EDUCATION 



Official special events (Wildlife 
.)HU'UlU be UClJU • .)\.•U 

to 
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SANGAI - POST REVIE\V 

Introduction : C.B.S.G. analytical processes P.ll.VA.'s, C.A..M.P.'s, etc.) are so named because 
emphasis is on process and product :rather than result. lt is acknowledged that action cannot or will not 
be carried out in the same time frame and with the same consistency in the great diversity of the world's 
political, social, economic, environmental and cultures. Resolution of complex 
problems will be rrwre responsive to a but systematic and scientifiC If rrwmentu.m 
and progress can be sustained, it is enough to insure resolwion in an appropriate manner and with 
term consequences. 

The in that it ·'!tvas held in collaboration 1vith the C.Z ... 4 .. 
followed the ever Sowhern Regional Species Coordinators conducted by tr.e Central. Zoo 
Authority. !: preceeded the Lion-tailed macaque PHVA and allowed persons from far away who had 

workshop to attend and provide: It a venue approving the 
the Sangai PHVA and discussion on a level with the participation 

the Central Zoo Authority. Because these and the activities which resulted from this meeting, 
it is being included in this Report on PRJ/A. for Aianipur Brow-antlered Deer. 

1. 

in 



Wild 
1. New habitats and protected areas 
2. Translocation 

B. 

to 

now numbers about 
vvvuc<au:va from 



times 3-4 years. 
other populations to"'"''"'"",-! 

so 
population shou1d be ma:mt~nne:a 
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!NTRODllCHON 
The Sangai (Cervus eldi eldi, MacleUand 1842) is one of the rarest mammals of the world. It> distribution 
is restricted to the Kcibu1 Lamjao N ationa1 Park of This ce:rvid ·which is listed in the Red 
Data Book needs legal protection. The first aerial census of Sangai at Keibui Lamjao shows only 14 
sangai in the year 1975. subsequent census conducted at Keibul Lamjao tht.-re has been a steady 
increase in the number of animals touching the highest of 95 in 1986 census). But the 
aerial census conducted during 1987 shows only 35 Sangai perhaps due to poor gromtd 
Again, from 1988 onwards the 75 animals in 1990 (aerial 

of 

During 1992 both the ground and aerial census were carried out. The ground census comtted 1 04 

animals while the aerial census comtted only 62 animals. The difference in the figure of censu.> 
and at.-rial census is mainly due w difference in the timing and season of The most favourable 
season and time for is the middle part of March i.n the early (6.30 a.m. to 9 
a.m.). this season the old grasses ·,vere dried up and new shoots just sprouted. So, the visibility 
of the Sangai is this time. nature graze in the early and late in the 
evening. the middle of the day when the neat of the smt increases they used to take rest in time 
of the day. The ae.rial ceusus was conducted on 16.4.92 at 11 a.m. to 12 noon including the 
from to Keibul and back. The ground census conducted 1993 
16.4.93) has oountcd 98 animals. Tne decrease in the ani.-nals is perhaps due to poor 
rank growth of grasses and reeds. 

tl,-ne taken 
and 

GROUND CENSUS OF SANGAI., 1994 : - The area of the National Park excluding area 
(which is water area) was divided into 20 (twenty) blocks which distinct boundaries of cleared 
strips. For every block one bamboo Machan (about 20 ft. ht) were installed for the purpose of oounting. 

were engagt:d the boundary as well as the strip line5 to protect any mtwanted 
infiltrators and crossing of animals n::,mective!v the census small patches in the blocks were 
burnt under control for clear visibility of animals prior to census. 

Committee &"'ld Secretary of the local Clubs were 
recruested to render all their possible wc.Ye 
idea about the method of identification of the animals, method of 
etc. one day ahead of the date of cens1.1.<>. Tne enumerators cousisted of Chief Wildlife Warden, Prof. H. 
Tombi Life Scie.nce of Dy. Conservator of Forests 
(Wildlife), Asstt, Conservator of Forests field staffs a."IJd members of the local clubs. In 
a machanfolock there are two or more enumerators, one from the Forest 

The census was c.onductcd 
and one or more 

two consecutive days i.e. on 
9.3.94 and 10.3.94 in the early hours of the day. Total count was carried out on the first day while 
the sa.mpling count was carried om on the second day. 

METHOD OF CO!J:\'TING 
(A) Total count: Since there were clear boundary demarcation of each block, the pv·~o,.v.,,.;; of double 

from one jurisdiction to another ><tas reduced to a great extent. By nature if not disturbed, 
used to graze in a particular area without and quick movement here and there. So, the 

""·•••"""" of double cnmtting in a block is ruled om. The Machan could not be seen from 
anotl!Cr machan. Moreover were engaged the strips to check any 

nn<'r~:rin·n started from 6 AM &"1d ended at 9 AM. from one block to another. The 
Data is shown in the ArL"lexure · I) 

a.nimals 
of th(; 

(B) count :- OuL of the 20 blocks, 5 blocks \vcrc up randomly. The same procedure as 



that the total count were carried out in the sample blocks. Tne mean of the five blocks were taken 
indicating stag, Hind & fawn separately. Thus, the total no. of animals of the sampling count is obtained 
by multiplying the mean by 20 (Data enclosed in Annexure - II). Comparing the two methods, the 
total count revealed less no. of animals. Hence, it is taken as the total no. of animals in the park i.e. 
stag-56, Hind-65 and fawn-16. 

Machan NoJ 
Block No. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
}(}. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

SLNo. 

1 2 3 ~ 

2. 2 

Machan 

4 5 6 

Haurok 
Phumdi 

- I 
Total Count 

Location 

Haorak 
Phumdi Asangbi 

Kha 
Achouba 

Hambru houbi 
Khordak Ichil 

pal 

Thamna houbi 
Laplmrit houbi 

Pabot Klta 

~'1ayaidak 

No. Name of location A:nimals 
6 A.M. to 9 A. 

Hind Fawn 
7 8 

L 4 

3 
3. 12 Pabot Kha 3 5 
4~ 13 4 
5, 19 6 5 ' k 

18 19 9 
Mean 3.6 3.6 :.8 

Animal 
6 A.M. to 9 A.M 

Hind Faw11 'f ol:ai 

2 3 6 
2 2 5 

3 1 5 
5 7 1 13 
1 2 4 

5 2 2 9 
7 3 0 0 
3 2 2 7 
7 3 11 
2 3 6 
2 4 0 6 

6 0 7 
3 4 0 7 

2 2 1 s 
4 !} 5 

2 5 l g 

2 2 5 
2 3 1 6 
5 3 !} 8 

2 4 

56 65 16 137 

'fotal Remarks 
NL 

Tcta1 Remarks 

HJ final 
5 Hind fa\\'n 
9 3X2!J 3X20 1X20 
9 =60 60 20 
13 =140 

46 
9,2 



1. 1975 l~-eriii 14 Details of male, female and 
fawn arc not available. 

2. 1977 -do- 6 8 4 18 Ground visibility was 
for census. 

3. 1978 -do- 9 10 4 23 -do-

4. 1979 -do- 9 13 8 30 -do-

5. 1980 

6. 1981 NO CENSUS 

7. 1982 

8. 1983 

9. 1984 Ground 20 25 6 51 No available. 

10.1985 Ground 2 33 5 60 No available. 

H. 1986 -do- 44 45 6 95 -do-

12. 1987 At-'rial 11 17 7 35 Poor ground 
under-estimated. 

13. 1988 -do- 20 25 '7 52 { 

14. 1989 -do- 23 29 12 64 was 

15. 1990 -do- 29 35 ]·': 
.k 76 

Hi. 1991 - No census 

n. 1992 Ground 37 51 6 104 No Airforec 
(20 to 22.3.92) avaiLable. 

18. 1992 Aerial 21 32 9 62 is underestimated 
(16.4.92) due to poc.'T 

19. 1993 Ground 38 48 12 98 
(15 to 16.4.93) 

20. 1994 Gnn::."ld. 56 65 6 137 
(9 to 10.3.94) 
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?RESENT LOCATIOr>4 OF l3it0i'i ANTL8HBD D!l!l:;R tSANUA:l.J IN 
zoos {Till Na.rch 1994) 

S.No, Sex DA'l'D OF s.u=m DAM PREV10tlS LOCi'l.L NM1E · NMm 
BIRTH LOCATION w 

"'*- ·ANDHRA PHADESH 

A Zoo 1 Park Hl'DERABAD 
1 F 12111187 UNK UNK mm UNK UNK 

2 H 06/ 87 UNK UNK UNK UNK UNK 

j t' 10/1UB7 UNK UNK ·!.JNK UNK !.JNK 

4 F 26/1:2/SB UNK UNK UNK UNK !JNK 

5 F 09/01/89 !JNK UN!{ · UNR DNK UNK 

6 F 01/10/90 UNK lJNK lJNK UN!< 

7 H 013/01/92 UNK tlNK UNK UN!< . UN!\ 

** ASSAH 

'" Zoo ical Park GlJWAHAT! 
8 21/01/85 UNK UNK MYSORB· UNK MENAKA 

9 11 . 21/01/ UNK 
~ .. UN!:< DNK GA.NESH GANBEm 

10 F 23/11/89 GANESH MENAKA· UNK ·KANTI 

.1,1,. ill 13/Cl:/01 0tn;"'LiH'! rte,t'!H.t\.fi · UN!< HADll/\ 

12 M 28/11/92 GANESH ilNK IU!!SM?k rm:i:st·1i\ 

f'j 15/12/92 'GANESH MENAKA UNB; 'r RlHSilNll...., 

14 F 23/12/93 !'1ENAKA !JNK BON't:t' BON'ri 

15 F 01/01/ Gl\NF:SH MENA!\A llNt\ J'ONTI 1 

"'"' DE)LlU 

* Zoological Park DELHI 
16 H 29/10177 UNK UN!\ UNK UNK UN!\ 

17 f'i 1.10/St llNK UNK UNK . UNK 

1S F 08/10/$8 UNK UNK !JNK UN!\ UNK 

19 F 7/10/88 UNK UNK UNK UN!\ 



20 F 14/10/89 UN!\ UNK l.JNK · UMK UN!{ 

21 F 15/HJ/89 UNK UNK !JNK UNK UNl\ 

22 M 21/10/90 UNK mm UNK UMK UN!\ 

23 "' r 25/10/YU UN!'\ UMK UN!\ ll!H\ t.HH< 

24 F 26/10/90 UN!\ UNK UNK UN!{ UNK 

25 r 29/10/90 UN!{ UNK UN!\ UNK UrHt 

26 t-l lG/01191 U.NK UN£< UNK UN!< !)til\ 

27 F . 14/10/91 UMK UNK lltH\ IJNK DNK 

28 M 17/10/ UN!\ UNK UNK UNi\ UN!\ 

29 F 19/10/91 UNK UNK UNK · UNK lJNK 

30 F 23/10/91 UNK UNK UNK UN!\ 

31 !" 13/10/91 UN!\ lJNK UNK ONX UN!\ 

32 F 01101/92 UNK UNK UNK · UNJ:'i UN!:\ 

33 !'] 15/09/92 UNK UNK UN!\ !IN!\ 

34 !'l 20/Hl/92 UNK llNI\ UNK !JNK 

:55 N 21 !10/92 UNK um~ UN!\ UNf{ UNK 

36 N 27 i10/92 UNK UNK UNK UN!\ UNK 

37 F 01/11/92 UNK UNK UNK UN!\. 

38 F 01/J 1/92 UNK VNK UNK UNK 

39 F 01/11/92 UN!{ UNK !JNi\ !JN!{ 

40 F 11/11/':.i'£ UNK Ul.'H\ tlNR UIH{ VhJH 

41 F 11/12/92 UNK UNK UNK lJNt\ UN!\ 

42 F :H/1£/9? uNit UNK UN!\ UNK UN!\ 

43 F /10/93 UNK UNK UN!\ UNK tnm 

44 M 26/10/93 j)h'U • .II.\ UNK UNK UNK UNl\ 

45 F 05/11 93 UNi< UNK UNK UNK UN!\ 

46 F 05/11/93 lHH\ UNK ,UNK l1NK 

47 F 09/11 93 UNK UNK UNK UNK UNK 

48 b. 09/11/!B UNK UNH UNH mm UNK 

49 F' 21/11/93 UNK UN!<: UNK UNK UNF 

50 F 2 /11 93 UNK UN!< tJ v~· i\ tJNl< UNl\ 



51 F 07/12/93 tlNK lJNK UN!\ UNK UNK 

52 !? 01 I 12195 UNE mm UNK JJNK UN!< 

"'"' GUJARA'l' 

zool 1 P:l rk JH-lHEDABAD 
53 F 01/10/91 u1:m UNK T9JJ1 UN!\ UNK 

54 F 01/10i91 UNK UNK T91/2 UNK UNK 

55 F 27/10/93 10362 DNK /3 UNK UNK 

*" KARNATAKA 

"' Zoo 1 Park M¥SORE 
56 M 10/0:! /RO llN!{ U!~l{ UN<\ UNl:t tiNK 

57 F 05112/80 UNK UNK !JNK UN!\ 

58 1'1 22/Dil:!l !JNK UNK UNK UNK UNK 

*"' KERALA 

.. 16ee 1eaJ. I? A l'R 'l'RIVANDI.H1!1 
59 M I I UNK UNK UNR 

60 !? I I UN!\ UNK UNR UNR UNK 

** MADHYA PRADESH 

* Zoo 1 Park Bl:HLAI 
61 M 13/10/06 UNK llNK i.JNK. um: 

62 F 20/10/89 um: UNK UNR UN!\ 

M Hll :l'l/ UN~\ UNK UNit UNR UN!\ 

** ORISSA 
* NANDAN RAN AN 

G4 F 22/10/68 \J!'Il\ UN!:\ UNK UNK mm. 

** PUNJAB 

* Zoological Park Ct!ATBIR 
65 M 25/03/91 UNK !JNK DELHI !JNR SONU ·SONU 

66 E' :tb/01/92 SONU ROZY UNK GOGY co en; 

67 F 15/03/93 SONU HO?.V !JNK , !:U\ZNY RM~!n 

68 v d 19/03/93 SONU ROZY UNK !>10UZ'l l'JOU;t;Y 

69 F 23110/93 SONU ROZY UNl\ BHURY BiHJl1Y 



RAJASTHAN 

~oologicnl Pnrk J~IPUR 
70 M 01/DB/82 UNR UNK DEL!! I UN!\ , UNK UNK 

'l?tr1l LNADU 

joologioal Park }ll'dJt~AS 

n p 03/B:l/87 CiJB[\Hi\H UNK ON¥. f:rl,Ji\'N!i\ t;ll,! /I,'I'!J,l\ 

n M 29112/87 UN!\ UNK !.INK D!!AMA D!!MlA 

73 M 15/10/90 UNK UNK ARJUNA ARJUNJ.\ 

74 F fH/1?./tt1 lJNK UNK UNK BHA~lA !J!li\Ni\ 

75 u 11/10/93 UN!\ UNK !.INK UNK mm 

!lT'tl\lt i>!ll\DESH 

Z.oo ical Park !\AN PUR 
7 li M 2fi/! D /lHi iJNK DEiVI l.JNK l'l{tU\AfiH 

77 M 09/11/87 UN!\ BUWOO UN!\ BOO!i(AJ BOOHA,J 

}1:3 E' \)$/ l/89 HAMAN 1:\!N!JOU UNK SAJH'l'A SAIUTA 

79 H 01/HJ/91 n?,Ni\N DINDOO mm Rl\JU flASH 

eo F 16/10/91 Hl\MAN KAMALA UNK RADHA HhDllA 

!H F Ul/11/::12 RM1AN SARITA UNK 

82 F 06/11/92 RhHAN SMU'l.'A UNK 

1H M 1! IHIYJ l'HAKAl:m ISAHJ.TA UNK 

ZoologicE<l ?ark LUCK NOW 
f}q H 14/09>/85 UN!\ \JNR DELHI UNK 

85 F 16/10/85 UNK !JNk DcL!U UNK 

' WEST BENGAL 

ical Park CALCUTTA 
1.0/11/86 mn: UtJK UNK Ul'J!\ 

87 u 12/11/87 UNK UNK UNK UNK :JNf~ 

EHl u 12/11/87 UNK UNK UNK UNK !lNl\ 

69 tl 15!PI!l7 UN!\ UNK UNK UNK UN!\ 

so u 15 12/87 umz UNK UNK UNK UN\< 

91 u 15/12/07 ON X. tlNK UNK UNK L1NK 

92 u 13/10/88 UNK UNK UNK liNK tJNH 

n u 28/lB/88 tmx UNt~ UNI\ UN!\ \'.Jt.li( 

94 lJ 05/11/88 UN!\ UNK UN!( UNE UNK 

95 u 10/12/f.lU unK Ut-lK UNK DNK UNV 

96 D l 2/ UNf( UNl\ UPK UH~\ 

97 u 23/10/119 !JNK tmx UNK UNK tNl\ 



9fi H ll/02/90 DNK llNK '1'1\.Gl UN!< UNK 

~9 c· 4&!10190 !JN!{ UNK TAG2 UNl:\ UNK 

UHl tv1 15/10/91 UNK UN!< '!'AG5 !JNR tlNK 

Hll. M 27/10/91 DNK UNK TAG6 t.lNK UN!\ 

102 t" 12/ll/91 UNK !JNK TAG7 UNK UN!\ 

,,.,.., 
M '3":0J1~Jn~ UNK lJNK VNK UNK JUJ .LV!L£.{:J£.. 

04 u HJ/11/93 UN!\ UNK \.JNK !JNt\ UN!\ 

Hl5 F HJ/11/93 UNK UNK UNK UNK I.JNK 

lOG M 10/11/93 UNK !JNK \JNK UNK UNK 

107 r' 06/12/93 UNK UNK tlNK UNK UN!\ 





u.s. CBSG Chairman. 
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BACKGROUND OF 
NATIONAL PARK 

From Draft Management Plan of Keihul (1993 • 1999) 

Volume ll of Book for 
V. Ramakanth, D.C.F. , 

(Cervus eldi eldi, Maclelland 1842) is one of four sub-species of Eld's deer. only 
is to Manipur, India. The Thamin deer (Cervus eldi thamin} has a population of about 2,200 
individuals in Kyatthln Wildlife Sanctuary in but the species is rare else where in that 
country and virtually extinct outside (Salter Of the other two sub-species, Cervus eldi 
siarnensis (knov.:n as La-mang) is distributed in Vietnam, Laos and Cambodia and their population 

figure is unknown. Cervus eidi hiaMn.sus is restricted to Hi.anam Island and its P"-l'"''''""uu in the wi1d 
range from 200-300 (Wirth 1992). 

has one of the lowest populations among the Ccrvids of the planet. In fact in the year 1951 
the local administration had mistakenly declared !he to be extinct. In !he year 1975, it was 
discovered instead that the deer had been reduced to a small number of 14 individuals. 

This deer is quite distinct from the rest of the Cervids of the world in having <L'"ltlers that appear like 
inverted bows on the head. The brow-tine nms forward and almost parallel to the head and curls 
upwards and from the tip of the brow-tine to the of the beam !he antler s·weeps in one continuous 

curve. Of all the has the ears which only adds to its beauty. 

The The three fourths of habitat of the det-'T consists 

of mats of floating on !he water surface of th.e natural fresh water lake 
in North-ea.~tern lndia, the .. Loktak". square kms of this natural habitat the phumdi with 
small hi11oeks and a thin strip of land has been given !he legal status of a National Park (1977) and is 
named "Keib111 National Park". Since then efforts are 
of Manipur to reduce the risk of extinction of The fact that 
of 76 testimony to the efforts at recovery. 

made by the Forest Depat'trnent 

has reached a !J"..'VUo""w'"" 

It needs no elaboration that Sangai is still and !he fact that the wild is 
restri.cted to one small area fur!her Small of less !han 5{)0 

individuals are very much at risk of disasters (stocha.~tic events) such as disease outbreak, 

natural as well as increased with every Tne fact that !he 
population increased from only 14 individuals to 76 individuals in the last decade..;; !hat does not 
guarantee the smvival of the species in the future. 

The 
additional 

habitat of Sangai along w.ih'1 certain unfortunate de'vetopl1le·ut 
to this endem.ic deer. The Loktalt hydro electric 

the habitat poses 
project has broken the cyclical 

re-.rlCHl.tmg of in the National Park. The consequences of the 

water level almost constant in the Loktalt La.lze is yet to be fully realised. The invasion of weed..;; that 
have very Eke Macaramha spp. may adversely affect the species composition 

of the vege:tatJ.on 

It has been realised that is not sufficient to but that the animal vvpu.tau,vu 

J,..,-,~r'm''"'r has been undertaki.'lg m&'ly steps in this direction. and the habitat be manage.d. The forest 
habitat improvement 

of 

programme~ like !he eradication of undcrsirable species of 
of plants, immunisation of domestic cattle around the National Park as 

a preventive measure for the spread of conununicable disease etc. fonn an part of the .1\nnual 



HISTORY OF SANGAI 
Sangai is recorded to be found in the "swantps and bogs in the south of the valley and nowhere 
else in the state 1934) and even during times confined to the Vale of Manipur 
(Sinhji 1965). it is indisputable that Sangai is a part and parcel of the folk lore of Manipur and an 
part of the cultural heritage of The one of the seven clans antoog the Meiteis (the 
valley dwellers) used to believe that one of their ancestors had turned into a with the blessings 
of Lord Sanan1hl, a house hold diety. As is part of many and also myths, the habitat 
of also remained a mystery for more than a century. Neither Lt. Eld who 
the deer in 1841 nor many other naturalists of repute including J. C. could the exact 
nature of the complex habitat of this deer for over a century. Lt.Eld, (1841) in whose name the deer 
has come to be called describes the area inhabited by the deer s follows. "Its favourite haunt» are the 
low grasses and swantps round the edge of Loktak Lake". A.H.D. Barron (1911) mentions swamps. 
Lt.CoLAiban Wilson (1924) refers to the area as a sea of grasses. Lt.CoL C. H. S. (1928) 
describes it as 'grassy swamps'. 

J.C. (1934) wrote of this deer being found io the swamps and bogs in the south of the 
Valley and nowhere else in the state. It was E.P. Gee in 1959 who records for the rest of the world 
the nature of the habitat of as follows. "The first I formd was the ten-square mile 
in which the deer live, is not an ordinary swa:n1p. It is a floating one, of thick mat of 
humus and dead vegetation which floats on the water of the lake. About one fifth of this mat 
is above and four fifth are below the surface of the water. i>.nd on the mat grows reeds and grasses up 
to fifteen feet in Tnis mat of humus is called Phumdi and its thickness varies from a few inches 
to about five feet. And these mats of sustain Kharsa Axis wild 
boar and a host of other wild animals. 

Prior to 1891, Sangai was given royal partrunage and was protected by a royal decree. Any man 
who to have killed one had his hands off. After 189L used to be hu.'lted 
u."1der a permit issued by State Durbar. 
the then President of estwhik Durbar scale and poac;;mg 
Wildlife in h'-!e state State. However, Wildlife Preservation 
works received a serious setback Second World \Var as Civil administralion broke down. This led to 
large scale and of axumals by the It was only after that some 
consolidated effozts were put in for the conservation of the wildlife of the State. 

In 1951 E.P. Gee, then 
informed the local administration mat was extinct As per the directive of the fute.'11ational 
Union for conservation of Nature and Natural Resource~ a had to be carried 
out to establish the of the claim that was extinct. In October 1953 was 
found surviving in a small of the National Park. In the year 1953 th.e whole of the Loktak Lake area 
was closed tc and declared a sancmary by the Government of Manipur in order to protect 

Later on it was decided that the whole of the Lckta.k area need not be closed and 52 of 
Southern portion of the LoktaJ;: was only made into a sanctuary. in 1959 this Keibul 
wa.s reporttxl. as aboot 10 & 3/4 square miles (27.8 sq.kms.) (Gee 1960). And 

JN<ic:Hmg of L~e deer were not infrcqut-"!lL 

ln 1.959 E.P. Gee c&"Tied out a ground census and estirnated about 100 at Keibul 
Lamjao and in the very year om the. urgent need for the protection for the Brow-antlered 
deer. 

A flood in the yecr 1966 took a heavy toll of The entire habitat of used to be put to 
auction-sale for extraction of reeds a."l.d other grasses annually, a practice that cominue.d even 

in the 1970's. The area remained as a Forest (not even a Reserved Forests) until the legal status 
of a National Park \vas confirmed. The Indian Wildlife (Protecticm) Act.J.972 was introduced in the 
State and came into from the 15m 1973. Under section 64 of the said Act, Wildlife 
(Protection) Rules, 1974 becante operative with Gffect from 27th June, 1974 within the entire State. 



In the year 1975 a first ever aerial census of Sangai was carried cut Dr. M. K. then 
of Forests, Ministry of Government of India and he counted 14 

(forteen) heads of Sangai. ln view of Sangai along with the associated plants and animals 
in its natural habitat, a National Park was created towards the end of March,1977 an area 
of 40 sq.kms. after giving adquate compensation for acquiring of patta lands inside the National Park. 
In the year 1976-77 a total su;n of Rs.2.35 lalG'ts and ln the year 1977-78 a sum of Rs.8460/- was 
to 66.49 acres of patta land on the Westt-'111. part of Keibul La:mjao National Park and between 
the year 1977-78 and 1989-00, a sum of total of Rs.18,2l,448/- has been with the 
Commissioner (Imphal) for acquiring 98.67 acres of patta land on the eastern side of the (i.e. 68.95 
acres from Komlalthong and 34.72 acres from .Lap"'"'P'tt 

The Keibu1 Lan1jao is the first National Park of 
World. 

PHYSICAL SETTING 

and the only National Park in the 

is a State in North-eastern fringes of India. Situated between the parallels 23 • 83'N-25 " 68'N 
and the meridians 93 • 63'E-94 • 78'E and has a total. surface area of 22356 

The state has 854 kms. of border of which 352 kms. is the international botder with on 
the east. The 502 kms. border seperates Manipur from Assam in the west, Nagaland on 
the North and Miz,oram on the South. the land is divisible into an oval central 
valley and the surrounding mountains. sprawling over 2,639 kms. is flat and with NNW 
- SSE orientation has a gentle towards the south measuring 798 mts.as.L at the extreme north 
and 746 mts. at a.s.l. at the southern end. 

River of River meanders the valley ln a N\V-SE direction, its 
the Kongba. the mil, the Thoubal, the Heirok, t.l}e Sekmai, the and 

All these tributaries cmnbine with 
narrow gorge into Chindwin River in 

river to flow out again Southwards tl:LTDugh a. 
is also dotted with lakes, the Pu;nlen 

pat, the Ikop pat, the Loushi pat, the Sana pat, the Waithou pat, the Poirou pat, Leitambi pat etc. the 
Lektak lake being the largest freshwater lake in the North-eastern India (93"-55' and 93"-55' East and 
latitude 24o-25' and 24o-42'N) of the total area of the about 550 from a wetland 
ecosystem in the World of rivers, fresh water lakes and asseeiated marshes fresh water 

(under 8 ha.), Swamps, seasonally Hooded grass-lands savanna and savanna, The 
mats of vegetation on the Loktak Lake is an. part of this wetland ecosystem sustain the endemic 

CLf;VlATE 
Keibul comes under the Biog•~of;ra]Jhical Province of the Burma Monsoen Forests 4.09.04. 
Tne state is included ln the Pro>'incc' of the five province classification of the 

stao"J.d is lncludcd in the Eastern 
1957, Puri 1960 FRI 1971, Mani 1974). Besides the influenc-e 

its location around the latitude& L\e c1imatc of the state is the 
reiicf of lao'1d and the rain winds viz, South-West Monsoon <W'1d the Mediterranea."l. winds in 
water, 

The mean maximum temperature varies from 2L7'C (January) to 29,2~c mean minimum 
temperature from 3.6"C to 2L4•C Hu:m:i.dity as recorded at 0830 hours is 
minimum during March (60%) and maximum (82.6%). M.ean annual rainfall is 118.4 em, 
the minimum rainfall occurs i'1 December (0.5cm) and ma.ximum during Jnne (23.6cm). 

THE PHL"MDI J:'ORMATION L"\ THE LOKTAK .LAKE 
In the year 1978, Shri H. S. Panwar, ln his su,--vcy records that the phumdis an important role 
in Loktak ecosystem. from the catchment areas with burnt and U.'1bumt 
vegetable matters of Jhm-n ccltivation enter into and accunlUlate in the lake. In course of time the debris 
get bonded with the roots of different gTasscs, The high percentage of matter in LlJis 



accumulated mixture gives it low specific gravity causing it to float in a loose formation. This floating 
mass continues to accumulate more soil and humus and thus the grewth activities of reedy 
grasses and tender bushed is accelerated. Thus formed phumdi remains floating on the water, the 1cve1 
of which used to vary with seasons, to the construction of the Ithai barrage which is expected to 
raise the level of water in the Park area w 769.12 mts on a basis. 

VEGETA TIO.:'>l OF THE WETLANDS 
of plants to 49 families have. been identified from the wetlands of the 

Manipur including eight species of of Bryophyte, the 
biggest among the families of flowering p1ants represented by 26 species 

Shamananda 1988). The is the list of 41 of from Keibul Lamjoo 
National Park as available in the records of the Forest mats of vegetation 
(phumdi) of the National park also support some of the rare plant species such as Oryza 
rufpogon, a of wild rice indigenous to Manipur. A fungus infection in the plant of Ziumia 
latifolia makes it a delicacy both for local population and the deer communites. On the small hillocks 
scattered inside the National Park a11d in the outer fringes of the water 
could still be seen as wen as numerous others. 

like Cycas pectinatee 

E.P. Gee in his report on the status of the Brow-antlered DeLT in 1959-60 lists the of 
different grasses and reeds on the as follows: 

1. Tou Phyagmites karka 45% of the Sanctuary 
29 25% 
3. Khimum Saceharum mW!.ja 15% 
4. Zizania sm "0 

5. Pulei Aipinia allughus 5% 

6. Saccharum Procerum 2% 
7, M.isce1lanious 3% 

However, the percentage 
karka and Saccharum 

o( certain species, especially that of 7iza.'1ia latifolia and 
show remarkable changes from vegetative type seen earlier in 

The Loktslt lake is infested with various and emergent Fourteen 
species of 15 vegetation five rooted as well as 
of plants inhabiting the lake have been idetified (Det l96la, Bhatia and San.lca:;; 1979). Tne water 
hyacinth ( Eichornia crassipes Mart) used to dominate the lake to the control measures 
adopted at the lake. 

THE :FAtTNA OF THE NATIONAL PARK 
The Deer (Cervus porcin.us) is the co-habitant of the. National Park whose member far exceeds 

The \Vild Boar, (Sus C~>mmon Ott<.'T (Lutra luira). the Indian Civet 
(\liverra zibetha) and the smal1 Indian Civet. (Viverricula indica) arc the othet mammals 
from tc'le Park. 

The tollowing resident: ard birds arc either found or to have bcL'TI seen in L'Ie area; 
gQ(}se, Comb duck, White-winged wood duck (no longer seen these Pink headed duck 

(la.'it seen in 1932), Cotton teal, Common teal, whistling real Sheldrake, sheldrake 
or Brahmani duck (no seen these. Mallard (last seen 1924), duck, B1.h-mese grey duck, 
Crested teal, Gadwall (no longer seen these Baikal or cludking teal, Blue winged teal, 
Shovell.er, Red crested pochard (rare winter visitor), Pochard or Sunbird (no seen), \Vhite eyed 

Wood cock, Wood snipe, Eastern Common 

fan or green 

Indian stone plover, Great Sams crane, Terns 



Eastern curlews, Common Coot Indian purple coot, Chinese \Vmte breasted water hen, Indian darter, 
\Vnite ibis, Glossy ibis, Black necked stork. Eastern white stork, Eastern purple heron, Estern grey 
heron, Indian pend heron, Chinese pond heron, Indian little Green heron,and Night heron. 
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MA1\1PUR BROW-ANTLERED DEER (Cervus eldi eldi) POPULATION AND HABITAT 

VIABILITY ASSESSMENT 

MANIPUR BROW-A:'\TLERED DEER BRIEFI:'\G BOOK. material Volume 1. 
previously and habitat as well as related technical material on the 

proce.<>ses of analysis of small poJ[JUl<iwJn~ CBSG. Rs. 250/-

Volume 2. MANIPUR BRO\-V-ANTLERED DEER material: 
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Volume 3: ZOO ANIMAL MANAGEMENT FOR CONSERVATION. Briefing material in 
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Volume 4: MANIPt:R BROW-ANTLERED DEER P.H.V.A. REPORT. Rs. 75/-

UOK-TAILED 
ASSESS:.ViENT 

(i11acaca silenus) POPULA HON & HABITAT VIABILITY 

Volume 1. UON-TAILED material, 

vucm:;••= materials on Lion-tailed macaque in cm)lhi•itv and in the wild and related technical material oo 
voJ?ul:atic•n biology and modelling. Rs. 250/-

Volume 2. UON-TAILED MACAQt:E BRIEFING BOOK. P.c1blications submitted for the 
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