
SOME PRELIMINARY OBSERVATIONS ON THE BIOLOGY
 
OF WILD BOAR IN PAKISTAN
 

By
 

Joe E. Brooks1 , Mohammad3Hafiz Khan 2 , Ejaz3Ahmad 3,
 
Iftikhar Hussain and Shahid Munir
 

A Govt. of Pakistan/USAID Project
 
Vertebrate Pest Control Project
 
Denver Wildlife Research Center
 

Science and Technology
 
Animal and Plant Health Inspection Service
 

U.S. Department of Agriculture
 

Technical Report No. 19 (Unpublished)
 

March 1989
 

i ream Leader, DWRC, Vertebrate Pest Control Project, NARC, 
Islamabad, Pakistan.A
 

2 Assistant Professor, Department of' Entomology, University of 
Ag uture, Faisalabad, Pa Lan. 
1 q Spee ia] is/ t ( Scientific O 

O3SAIb Vert :brate Pest. Control Po, eci., NARC, Ieslama, )( k i-tnA4 



SOME PREIJMINARY OBSERVATIONS ON THE BIOLOGY
 
OF WILD BOAR IN PAKISTAN
 

By Joe E. Brooks l , Mohammid Hafiz Khan 2, Ejiz Ahmad 3
 

Iftikhar Hussain and Shahid .unir
 

ABSTRACT
 

A total of 273 wild boar (Sus scrofa) was collected by 
shooting from crop and non-crop areas in and around Faisalabad 
District, central Punjab, Pakistan between March 1987 and 
December 1988. We studied methods of aging wild boar by tooth 
eruption and eye lens weight. The breeding season was determined 
from 1) age at sexual maturity in males and females, 2) by 
observations of mating activity in the field, 3) by observations 
on visible pregnancy in adult females and 4) by back dating and 
forward dating the ages of fetuses. The breeding season began 
the last week of December 1987, when conceptions occurred, 
peaking in late January. Pregnant females were observed from 
late February until mid-June. No pregnancies were seen in July 
or August and only two in September. The peak months of births 
were April through August. Males and females were found to be 
sexually mature at 7 months and young females make a significant 
contribution (7 out of 30 pregnancies) to the breeding effort. 
Litter size for all females averaged 5.8+2.3, but was greater for 
older females (> 24 months) 6.6+2.2, and smaller, 4.8+2.2, for 
females <24 months. Males grow to significant.l 1oner hody' 
lengths and body weights than do females. The largest male 
weighed 135 kg., the largest female, 85 kg. Females predominated 
in the collections, 100 females: 68.5 males. The animals of 
both sexes less than 12 months constituted 49.6% of the 
collection, while those 1 to 2 years were 25.2% and those older 
than 2 years were 25.2"Y. With the high breeding potential we 
observed, the wild boar of the Punjab croplands are capable of 
sustaining their numbers despite heavy predation by man. Large
scale popul.ation reduction at the strategic times in the 
population cycle may be the best method to reduce crop losses. 

IN'TRODUCTION
 

The Eurasian wild boar, Sus scrofa, is distributed in a
 
broad belt. across North Africa, Europe. and Asia (Heptner et al. 
1966). Thus, Pakistan is part of its ancestral range. Wild 
boars are found up to about 1000 m elevation in the upland areas 
of Pakistan and at lower elevations throughout Punjab, parts of 
the North West Frontier Province, and in Sind to the mouth of the 
Indus River (Roberts, 1977). 
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The development of the irrigation 
canal system in Pakistan
 
has increased the habitat for wild boars. Originally, they were
 
restricted to riverain habitats 
which provided their life
 
essentials: dense cover, abundant water and seclusion. 
 They were
 
preyed upon by tigers and wolves before man eliminated These
 
predators. But as agriculture spread beyond the riverain zones
 
in Punjab and Sind with the opening of the canals; a variety of
 
suitable habitats for wild boars appeared in isolated patches all
 
over the Indus 
plain (Beg and Khan, 1982). These new habitats 
brought wild boars into contact with croplands, where they now 
obtain much of their food. 

In Pakistan, Roberts (1977) reported that wild boars damaged
 
ripe sugarcane, potatoes, wheat (both newly sown and 
up to milk
 
stage), and rice in the milky stage. Smiet et al. (1979) killed
 
wild boars from riverain forests and found that they subsisted
 
mainly on roots arid tubers of Scripus spp. and Cyvperus spp.,

while crops such as sugarcane, clover, and mustard were found
 
only in a few stomachs. Khan (1982) analyzed the stomach
 
contents of 
48 wild boars killed in croplands around Faisalabad
 
District and found that wheat and molasses scum were the most
 
common items, followed by Cyperus spp. tubers, maize, sorghum,
 
cotton, mesquite pods and leaves, sugarcane, and rice. Animal
 
remains constituted a smaller part of the diet.
 

Shafi and Khokhar (1986) surveyed sugarcane fields in 
. randhq and Sheikhupura Districts and found 25 A. ' aa.. t. all 
stalks of Triton, a soft-rind, high sugar-content variety, while 
damage to the hard-rind varieties ranged from 6.7 to 8.3%. 
Brooks et al. (1989) have summarized the survey data on wild boar 
damage to several crops in Pakistan. 

Some preliminary information of the biology Qf the wild boar
 
in Pakistan has been reported in a few papers (Taber 1965;
 
Roberts 1977; Smiet et al. 1979). Inayatullah (1973) and Beg and
 
Khan (1982) presented data on wild boar distribution and habitats
 
in Pakistan.
 

Wild boar, is perhaps the second most important vertebrate 
pest, next to rats arid mice, of crops in Paki staii. Yet ther'e is 
little known about its basic biology in the Pakistan agr'o
ecosystem. Due to this general lack of basic knowledge and 
because there was a need to develop control methods and 
strategies to prevent crop damage by this species in order to 
increase crop yields, a cooperative study was undertaken with 
staff at the University of Agriculture, Faisalabad, on the 
biology, morphometrics, and food habits of wild boar. 

METHODS AND MATERIALS
 

Informat.ion on si ze, reproduction, are determination anid 
population structure was obtained from hunted animals taken in 
and around crop and non-crop areas in Fai salahad District and 
immediately adjacent. areas in Sheiikhupura, T.T. Singh arid Jhanu 
Districts between March 1987 ard Iecember 1988. Animals_were 
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killed with shotgun, using rifled slugs or buckshot, and with the
 
aid of dogs. Hunting was done both by day and at night with the
 
aid of spotlights. Killed animals were weighed to the nearest kg
 
by hanging by their hocks from a spring scale. Then a series of
 
body measurements were obtained and recorded. These dimensions
 
were taken as follows and are depicted in Figure 1:
 

a) HEAD AND BODY LENGTH
 
- tip of snout to base of tail
 
in a straight line.
 

b) TAIL LENGTH - base 
to distal end of vertebrae. 

c) HIND FOOT LENGTH 

proximal end of calcaneus to 
distal end of longest hoof. 

d) EAR LENGTH - notch 
to distal end. 

e) SHOULDER HEIGHT -

from the proximal end of 
shoulder joint to distal end 
of longest hoof with forelimb 
positioned in a straight line. 

f) SNOUT 
distal-most dorsal 

LENGTH 
point 

-
of 

_\11 "T**
E: 

snout to a point equidistant 
between the eyes. 

g) CRANIUM LENGTH 
distal-most dorsal point of
 
snout to the base of the skull
 
(palpated with the finger). Fig. 1. Measurements taken.
 

The animal was then autopsied by making an abdominal
 
incision from the sternum to the groin. The stomach was slit and
 
a 50- to 100-ml sample of the contents was removed into 70%
 
alcohol. The reproductive tracts of both males and females were
 
removed and placed into 5% formalin. Embryos or fetuses were
 
counted, weighed, and the crown-rump (CR) length of each was
 
measured. Date of conception was estimated from mean embryo or
 
fetus length using Henry's (1968), Kurnosov and Petrischev's
 
(1977), and Petrischev's (1.980) data. Ovaries were examined only
 
for visible corpora lutea in the earlier stages of the study;
 
later the number of sets of corpora lutea were determined
 
(Cheatum 19.9) and recorded. The testes were weighed, measured,
 
and the epididymal. tubules were examined for the presence or
 
absence of visible, packed sperm. Periods of breeding and
 
littering were determined by 1) dating observation of development
 
of secondary sexual characteristics in males and females, 2)
 
observing the occurrence of visible pregnancies in females, 3)
 
back dating ages of fetuses to determine dates of conception, 4)
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__-orward-tiati-ng- the~ ages of i;ii (Itue i n-e tE d.0-111ate10r -III t-eIs 1-o fI 
Parturvition, 

The .eft or right ramus of' the I.ole r jaw was removed,tagged, and put' into a plastic bag -iLh a sma.Ll amount of 5%formalin. Both eyes were removed and pLaced into 5% formalin.They remained in formalin for one north before the eye lenses 
were dissected out and dried. 

Age Determination
 

Several methods have been
 
used to determine the age of
 
wild boars. Cabon (1959)

concluded that the most
 
objective method involved the
 
use of a tooth eruption

schedule for animals under 3
 
years of and wear
age, tooth 

for older pigs. Matschke
 
(1967) and, Diong' (1973
boar. Pine and Gerdes (1973} 
 -. 
 .,
provided schedules for wil
 
found the tooth eruption

schedule developed by Matschke
 
(1967) gave satisfactory

results with wild pigs in
 
Monterey County, 
 California.
 
Diong (1973) used the 
same 
eruption scheme on 
wild boar
 
in Malaysia and found it
 
satisfactory with only minor

modification. 
 We used a Fig. 2. Aging wild boar bycombination of Matschke's and 
 tooth eruption.

Diong's schedule in deriving

ages up to 26 months (Fig. 2) on the 
hunted specimens of wild

boar (Appendix-i).
 

Matschke (1963) and Sweeney et al. (1970) found eye lensweight to be of less value 
than tooth eruption as an age
indicator. However, Sweeney et (1970) foundal. a significantcorrelation between eye lens 
weight and 
the age of feral hogs,
even 
when body weight failed as an indicator, of age. Smiet 
et
al. (1979) used eye lens weight to age a series wild
of
collected in the Indus delta of southern Pakistan. 
boar 

We collected
eyes from the killed animals and these were 
fixed in 5% formalin
for one month. Eye lenses were removed from the eyes, dried inan oven at 80 0 C for 72 hours or more and weighed to the nearestmg on a 
torsion and/or electronic balance immediately after

removal from the oven.
 

Tooth eruption is basically completed at 2 6 -plus months inthe wild boar, so another method must be used to determine agebeyond this date. Incisor teeth were removed 
and sent to the
Denver Wildlife Research 
Center, Denver, Colorado, USA, for
 

4
 



sectioning and studies on presence and number of annular rinrs of 
dentine and cementum. This method has been used su8cessfully in 
o ther ughe (Gasaway o. al . 1978 , Haaizverud 1978, Keiss 1969,
Kerwin and Mitchell 1971, Lookard 1972, McCutcheon 1969, Thomas 
and Bandy 1973, and Turner 1977).
 

Barrett (1978) extented the tooth erupion method through

the degree of eruption on M3 as given by Matschke (1967) and the 
amount of cusp wear on i3 as described by Cabon (1959). By using 
a detailed examination of the third molars, he was able to group

animals roughly into yearly classes 
from 3 to 6 years. We have
 
followed his scheme.
 

Stomach Contents
 

The stomach contents were sampled by removing an approximate
50 to 100 ml amount and putting this into 70% alcohol or 5% 
formalin. Attempts were made to include portions of the contents
 
from both the upper and lower parts of the stomach. The contents
 
were examined first under low power on 
the dissecting microscope.
 

TrapDing
 

Portable panel,
 
root-door traps were
 
fabricated using the

design of Fraser 

(1975). The trap
 
door is angled in
ward with guards 

around Lh duur 
stops (Fig. 3). The 
panels are joined 
together with two or 
three hose-clamps at 
each corner to form 
a square, 2 m on 
each side, and sta-.. 
bilized with two 
diagonal wires. Re
inforcing iron rods 
are driven into the 
ground 40 to 50 cm ' 
and a projecting lip -9 
catches and holds Fig. 3. Portable-panel live trap. 
the bottom sides of 
the trap securely in place. 

Traps were baited with maize or wheat dough balls with a
 
small amount of molasses added. Captured animals were to be
 
immobilized with a mixture of ketamine/xylazine administered with
 
a 10 ml syringe on the end of a jab-stick.
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FTNDINGS
 

Aging Methods 

Aging X Tooth Eruption 

The tooth eruption scheme of Matschke's (1967) as modifiedbv Diong (1973) fit the pattern seen in Pakistan wild boar almostexactly. Accordingly, we used it to obtain the estimatedchronological ages theof collected specimens. The data aregiven in Appendix I ard II, where all animals are listed inascending order ageby in months. All specimens having anerupted 3rd molar were estimated as 2 6 -plus months of age andtheir incisors were pulled and submitted to the Denver WildlifeResearch Center (DWRC) for sectioning and counting of annularrings. Using Barrett's (1978) method of 3rd molar eruption andcusp wear, animals more 2than years old were classified into agegroups from 3 to 6-plus years. Only one female and one male were
estimated as being 6 years or older. 

Age by Eye ILens 

The eye lens weights plotted against the log of estimatedage in months are shown graphically in Figs. 4 and 5, where theyare plotted for each sex. There is an excellent fit of theregression lines to the age data, both for males (r = .9434) andorfeiima>~ (r = .9 ;. There may be a significant differencebetween the regressions due to sex. Thus it appears that eyelens weight, at least up to the estimated age of 2 6-plus months,
can be used as 
a reliable age criterion in wild boar.
 

EY£ )-:29..92"19.S4(l0g x) fl.[S .ALESI Fy'0 ' - 3E..56-134.56(log x)
.r .9434 
 " r .9185
 

lip 
a 

T 

_ __ _ _ __it__ A __ 00_ _ ilO c 07__ 

A G E I 1 0 N T H S. oIU) A C F ' . 

Fig. -1 and 5. Regression of eye lens weight on the log of age in 
mont hs. 

An imal s 'er 26 montls of' age wero not fitted to the linesince thei r inage years will be determined by annular ringsthe sectioned incisors at. DWRC. The, eye 
in 

lenses of 26 plus months 
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mg in females and from 186 to 
aged animals ranged from 220 to 300 

354.5 mg in males.
 

Morphome tr ics
 

and female wild boar
The various body measurements of male 

in Table 1 . Maales 
are summarized by estimated dental age 

and a longer bodyto a heavier body weightcontinue to grow 
becomes especially

length than do females. This difference 
over 2 years of age but is apparent even at

obvious in animals 
The di fference is statistically

the ages of 5 to 6 months. 
two age groups (p = 

in body weight only in the lastsignificant 
the oldest age group in
 0.02 and 0.001, respectively) and only in 


body length (p = 0.001).the case of head and 

Table 1. orphometrics of Pakistan Wild Boar 

Tail Shoulder Cran'ium
 
Age Body weight H.B.L. 


cm
cm
cm
cm
(months) kg 


Males 
9.0+1.7 28.8+5.9 16.1+2.4
 

1-2 (4) 7.2+ 1.9 53.0+10.7 

2.6 72.9+ 3.3 13.4+2.0 42.2+2.7 22.5+1.7
 

2-4 (4) t1.7+ 

55.0+6.2 29.3+2.6
 

5-6(13) 28.0+10.6 103.6+10.5 18.8+3.3 63.4+3.6 33.4+2.6
 
.' 19.3+2.6
J-
-1. 


35.4+2.5
7.2 20.9+1.6 66.1+4.7

13-18(9) 48.5+11.4 118.3+ 


38.8+4.2
15.1 127.8+10.4 19.6+6.8 72.9+7.9

19-24(11) 63.0 
 43.7+3.325.9+2.5 83.3+..4 

> 2.1(21) 97.7+15.5 145.0+ 8.4 

Females
 
45.0+ 4.2 7.7+0.3 26.5+3.5 14.8+4.5
 

1-2 (2) 4.5+ 3.5 

2.2 69.1+ 4.7 12.5+0.9 39.1+2.6 21.3+1.7
 

2-4 (5) 10.2+ 

52.5+7.4 29.0+3.1
8.8 97.0+11.6 17.1+3.1
5-6(39) 26.4+ 


33.0+ 8.2 103.3+ 6.0 17.8+2.6 57.9+4.3 30.4+2.0
 
7-12(16) 


33.4+2.3
18.7+2.8 60.7+3. 3 

13-18(11) 42. 9+ 9. 111 .5+ 4.9 21.7+2.7 63.5+3 .9 36.0+2.2
 
19-24 (9) 48.5+10.7 1210+ 6.7 


38.3+3.5
6.9 23.1+3.0 68.5+3.8 

> 24(29) 61.6+10.4 128.7+ 


Reproductive Aet ivity
 

A& at Sexual Maturity
 

are one
into breeding potential before they
Both sexes come 
 cauda
visible tubules in the 

year old. Males were seen with 


5 months
 
epididymis (pa-Iled i ii mature sprmni) as early as .1 to 

ago, buL. the onset of -,exual !zit.u r ty (the ,0% point for 
of 

to U,- 5 MOlislh . All animals over 8 
Nisible tLblesJI: ) %,ii,fOUId 

For lis (-ri iterion. The_ main weight s of 
ijntliis wi,. psitive 


groups 1 Ttble 2.

Iestis for so ,ra' agt , are vri in 


ovul aLt at the age o f 6
Femni;il e, , It.r,, fi rst bgar: to ti 7 

t r
e' munthl s 
L1n 50. pint. for this c.a rac was G . 5 

months, and 




-------------------------------------------------------------

------------------------------------------------------------

-------------------------------------------------------------

Thus, both 
sexes are capable of breeding in 
the next major

breeding season following their birth, and 
thefemales, at least,
makea ,minor-- contribution to .the -breeding -eff or.. Actuall y,--7.
 

Table 2. 
Mean weight of testis (without epididymis) in male wild

boar of several ages.
 

Age (mos) No. Examined Testes weight (g)+S.D. Range


4 - 6 
 9 14.1 + 12.8 
 (3.1 - 45.3)

6 - 12 11 
 40.6 + 30.5 (7.0 - 108.1)
12 - 18 
 10 68.2 + 32.1 14.2 - 117.4


18 - 24 
 9 118.0 + 51.6 27.5 - 180.0
 
142.5 + 53.8
) 24 17 59.3 - 286.8
 

out of 30 pregnant animals
 
collected during 1987 and 1988 

were born during the previous 

major breeding season. 


Mating Activity 


The breeding season 

began in the fast week of 

December 1987, as judged by

dating back from the estimated
 
age of the fetuses. Two 

pregnancies dated from late
 
December, 16 in January, 6 in 

February and 3 in March. 
Mating activity was observed 
in the field on 
10 January
1988. 


Visible Pregnancies 


The first pregnant

females were collected on 22 

February 1988. 
 The peak 

littering effort was 
judged to
 
be April and May, tapering off
 
quickly in June (Fig. 6). A
 
minor peak of pregnancies was
 
seen again only in September.
 

Month of Birth
 

By dating hack fromi the
estiniat.ed age in months from 
tooth eruption, it was 
possible to es tima te the month 
of birth. This is depicted
graphically in Fig. 7. Of the 
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1.13 dated animals , 103 (72%) t,'ere estimated L.oIhave been born inthe 5 months betwen Apri l to August, with the p,eakOccurring in May. Animals were born in every n.onth of the y'ar, 
t h.l i n a u a ax1d February.ho ever, with eas J nry 

When the fetuses" t, ,.re dated ( Henry 1968) and the
estimalo.d dnte of birth obtained, it was seen that 3 litters
 
would have been born in April, 16 in May, and 8 in June.
 

Litter Size 

The overall litter size was found to be 5.77+2.3 in a sampleof 30. Ishen the litter size was calculated for all females lessthan 24 months of age, it was found to be 4.77+2.2 (n=12), while
in females older than 24 months, litter size averaged 6.53+2.1
(n=17) . This supports the idea that older females have larger 
li tters. 

Reproductive Production by A Groups
 

The proportion pregnant and litter size 
is given in Table 3,
for young of-the-year, yearlings 
and females 
2 years or older.
Young-of-the-year, breeding for the first time, are more
productive than yearlings, but much 
less than 
older females.
 

Table 3. Pregnancy and litter size by several age groups of 
females 

Age Number Proportion Mean Litter No. Young
(months) Examined Pregnant 
 Size (S.D.) per Female
 

12 30 
 .233 5.29+2.5 1.23

13 - 24 32 
 .156 4.17+1.9 0.65
 

> 24 
 35 .486 6.53+2.1 
 3.17
 

Mammaries
 

The mean number of visible mammaries per female was 8.3+1.0
(n = 151), ranging fromi 3 to 10. Eight 
 and 10 were the mostfrequently cricounLered. This is less than the number found in
doinestic breeds ('llum 1938; Smith et al. 1938) and less than
11.9 to 12.6 observed by Barrett (1978) 

the 
in feral hogs in 

Cali fornia. 

Behav i or 

Habi tat Where Coil ec:ted 

Wj Id boar werLe col ler''ted mainly from crop fiio.ds, mequittand A Ia,' t.h i nwt. s, '110 ras -V' 1(1w-Iri l n ,,as 1ra Ithll g r(',:t h 
0 f' S.,',rh:t'LUM . , 7n. )lph:1 . pp. ( 'l 1)1e -1 ) . These are tI(e a -(.-i in0hich t.ht.v Iii dI du ri 19 d I y i,he a z h, Iu- s f'o I rest, i ng ; Lreedir )-,etc. Gr assy o.- yi ng wjstf a rea s , sngarca it,- fi,.lds and 
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-----------------------------------------------------------------

----------------------------------------------------------------

-----------------------------------------------------------------

-----------------------------------------------------------------

-----------------------------------------------------------------

mesquite/acacia thickets account for 96% of the animals 
collec ted. 

Table 4. Habitats where wild boar were taken in Faisalabad area 

flabi tat Number collected Total 

Males Females 
.---------------------------------------------------------------

Crop Fields: 
Sugarcane 51 
 70 121
 
Wheat 
 3 4 7 
Maize 1 3 4
 
Cotton 
 0 1 
 1


Low-lying areas 64 72 136 
Mesquite/Acacia thickets 12 
 24 36
 

Size of Groups
 

The mean number of animals per group was obtained from 85
field observations during the period June to December 1988. 
These data are summarized in Table 5. The mean number per group 
was found to be 5.24, generally one or more adult females with 
their young-of-the-year and an occasional yearling. 

Table 5. Frequence of numbers of wild boar sighted singly or i: 
grroups 

Number or Group
 

1 2 3 4 5 6 7 8 9 10 11 12 >12
 

No. of
 
sightings 16 8 !9 2? 10 1 15 4 0 .1 5
0 0 


Old males normally move sing]y but males up the age ofto 

about 18 mont},s move w:ith the family. Wild pigs move in groups

of 2 to 28. Thi Ia:gest. group of 28 animals was observed on the
 
Pakistan Air Force Base, Rase]-e-Wala, on the night of 21st 
August, 1988. This group included 2 males and 4 females with 22 
piglets of varying ages. 

Population S t.ruc."hure 

Sex Rat.i ) 

It, is difficult to draw ary con:] us ions regarinig the sex 
ratio from the hiniited sample, sin.Ce there was a conscious bias to 
try I.o collect more f,.imals for reproductive stud ie s. TFb 
over'll sex (ma] s) il the hun tedratio e.: 'urnai (olle,t ions was 
100 males:,1'6 fiimw1es. When the sex ratio is examined by age, 
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--- -------------------------------------------------------------

-- -------------------------------------------------------------

--- -------------------------------------------------------------

(Table 6), the males of I to 
4 months are 
equal to the females in
number. They then drop to 
only about a third of the sample at 5
to 12 months. 
The males again reappear as 48% of the sample from
 
13 to 24 months.
 

Table 6. 
Sex ratio by age groups in wild boar.
 

Age in Number of Number of 
 Percent

months 
 Males 
 Females 
 Males
 

1 - 4 
 13 
 13 
 50.0
5 - 12 31 
 65 
 32.3

13 - 24 
 30 
 32 
 48.4
 

> 24 26 
 36 
 41.9
 

Totals 100 
 146 
 40.6
 

Immatures vs. Adults
 

It appears from 
the aging studies of the hunted sample that
75.3% of the females and 74.0% of the males are less than 2 years
of age. 
 This may indicate that wild boar populations in Pakistan
have a high rate of turnover, with limited 
life expectancy of
 
individual members.
 

DISCUSSION
 

Aging Methods
 

Accurate aging methods are 
important for any vertebrate pest
management program. 
 It was found in this study that the tooth
eruption schemes as given by Matschke (1967) Diong (1973)
were satisfactor for estimating ages of both 
and 

sexes up to the
time of eruption of the 3rd 
molar, or 2 6-plus months. Beyond
that age, aging methods had to rely on degree of eruption of
3rd molar, cusp wear, or on sectioning and 

the
 
staining of incisor
teeth and counting of annular rings. 
 The only difference notedin the eruption scheme was that the first molar generally eruptsbefore premolar 1, reverse of inthe that seen the European wild
boar. It was easy to differentiate 
 between the deciduous and 

permanent teeth on 
the cleaned jaws.
 

There is a problem with the 
use of tooth eruption, however,
as pointed out by Sweeney 
et al. (1970). Estimating the age of
wild boar by dentition tends to 
clump animals into established

and often overlapping age classes. 
 In many cases, the tooth
eruption pattern places 
an 
animal in a zone of overlap, forcing a
subjective decision in assigning the animal to a specific 
age

class.
 

A second criterion of age is the use of the weight of theeye lens. If using known-age animals, this should provide a
continuum of ages without the need for subjective assignments.
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The te.ght of the eye lens gave a good correlation wi th 
esti matd _age h dbent t ion,- Ln-both- s - Th e Iat.i-ons~h iIs.
beltleen igh t agoi n3 lns w. and by i nc i sor sectiolliig will have to

wait. results from DWRC on this met.hod. 

Morphoret.ries K 
SThe iild boar from~ central Pithistan arc smaller tha theircounterparts from the USSR (Nozlo 1968; Gunchak 1978), but larger

than feral hogs from South Carolina or Tennessee, USA, (Brisbin et
al. 1977; Henry 1970). They also are larger than those reported
by Smiet et al. (19.79) from Thatta District in southern Pakistan,
The largest male weighed 135 kg and the longest male measured 163
 
ci, head and body length and stood 92 
cm tall at the shoulder.

The largest female weighed 85 kg and the 
longest female measured
 
143 cm in head and body length.
 

Males grow to a larger body weight and a longer body length

than do females. 
 In the oldest age group, males averaged'97.7 kg

in body weight and 145 cm 
in head and body length against 61.6 kg

in body weight for females and 128.7 cm 
in head and body length.

The differences in were
weight and length significant (t = 9.31 
and 7.32, p = .001) in both cases. 

Reproduction and Breeding Season
 

Age at Sexual Maturity
 

Both sexes are capable of breeding at about 7 months of age.
The males were seen with sperm in, the epididymis as early as 5 to.
6 months, which is in general agreement with ages reported fo. 
domestic and European wild hogs (Henry 1966; Sweeney et al. 1979)
and correlates well with the domestic male pig, which piroduces
mature sperm at 6 months of age, but generally are not used for 
breeding before 9 months of age (Day Barrett1962). 11978) fournd

.thtt feral boars about C 
 old innonhsnorthern California, USA,
often attempted to b,-e'ed but because of their suborxdinance to the
older boars and because of their small size ie.ative to that of 
the adult sow, they %,everarely successful. 

The male reproductive tract, of the wild boar has been little
 
described, so some observations 
 are given hete. The testis of
the mature boar is ellipsoidal shape. is enclosed illin It the 
scrotum against the caudo-niedial surface of the thighs ventral to

'the anus. The scrotum does not hang as a pendulous sac but is
generally tight against the body. The testis ranges inwcigiht

Irom 1.5 g in 2' to 4 month old mal us, Lip to 144 g in the mature

boar. There is great. 'va-iabi li ty bet,.een individuals of the same
 

,age grou]ps; sme rn10mal s of matuW size had paii'ed testis wei ghts. 
otL hers 2,;6 . 8
N1 L:do'ff 40) h a. 'i L: 


o F only 59.3 to 85.8 g , wh it r a ii-ed up to 
gi v'eii ei.. w.ight of , 1, sLi s i; .h 

. 

Eurcpearn w!il.d I.;o:t iji r'nGa as g ( i U I"*rlI.n y 11. aal n ] s " ig t.of 3 to 266 g . Wood and 1) r imnn (IO77} gie a ni:,i i.,s i
weifil of' 135e. L, n =9 ) f..r Eul-opoar wild boar in the USA PI~d
Johison et 1a. :2 reopoPted mean tesi Is ei ghts of 151.7 g (n 
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boars more than 26 months. Our data are essentially iit agreement
1_4iw"ith.....e the. i ',i~i s ..above.t-- observations . It appearsv s thatthetesttile= a test~is may,increase in weight with the age of the animals, at least up to 3 years of age-

The epididymis is relatively large and prominent.,epididymal Thetubules are easily discerned with packed insexually mature animals. spermEven males as young as 5 to 6 monthswere easily seen with sperm packed into the cauda epididymis.
 

Females were withfound corporaearly as lutea in the ovaries as6 to 7 months, 
and were ready to breed at 8 months.
This agrees with data reported for the 
female European wild hog
which reaches maturity at 7 months 
(Henry 1966), 
but in the feral
hog was reported as 10 
months (Sweeney et al. 1979).
young the Pregnantof year females constituted 23 % of the visiblypregnant animals 
in 1988. They make 
a minor, but significant,
contribution to the reproductive effort of the population.
 

In contrast, European wild boar generally first breed as
yearlings (18 
to 21 months) (Sludskii 1956;
of good mast Haber 1959). In years.
(acorns) production, a small 
proportion
females may breed at 8 to 
of young


10 months of age (Oloff 1951).
 

Breeding Season
 

The breeding season began in
1987 as judged from fetus ages. 
the last week of December


Mating activity in the field was
first seen 
on 10 January in 1988. 
 Visible pregnancies were
observed first in females collected on 22 February' 1988. Byback-dating fetus ages, the peak of conceptions were seen to have
occurred in the last two weeks of January 1988'. 

Pregnant sows were seen in February throughTwo sows were June "1988.pregnant in September 1988 but none were inseenthe other months. The major and most significant period ofbreeding activity is thus 
the winter and spring, months from
December through June.
 

Young can be
dating by age from 

born in every month of the year, buttooth eruption, 72% of the animalsduring the five months from April 
were born 

to August. This iscorroborated by aging 
the fetuses forward to parturition,
the peak of births would have occurred in May, with 
when 

others born: in April and June. There awas suggestioncollected that theru was a minor 
from the animals

breeding period thein fall1987. In October of1987, six animals weve taken weighing between8.5 arid 10.5 kg. Two of the animals were aged as 2 to 4 monthsocd and two as 4 to 6 months. In December, three animals were.shot weighing 7 to 8
-These 

kg and aged as beLween 2 to 5 months ofanimals, as those in Octob :r, must have 
age.

been born betweenAugust and October 1987. 



SThe littering farrowing) season thein European wildS.boar is givenby ,auget (1982) as the spring and summer months, in.. 
--- ,----Fane-, 'eranian~dfroin';Tiuai" to -Soptember- in Mauget(1972) own instudies France. s

In the USA, the farrowing seasonis given for the w*ild boar as year-round by Conley et al. (1972),Johnson et (1982),al. and Singer and Ackerman (1981), whereasPine ard Gerdes (1973) observed it to be mainly from October toJune in California. Springer (1977) 
reported it to 
be in January

through April in feral pigs in Texas.
 

The overall litter size 
averaged almost 
5.8 per
pregnant female, but significant (p,'.= .05) differences exist
between females 
less than 2-years and older females in size of
litter. This litter size, if coupled With good survival of young, could lead 
to rapid population growth.
 

Henry (1966) reported that the European wild boar
the USA has an average litter size of 4.8. 
in
 

Sweeney et al. (1979)
found that in. the feral hog it ran 7.0, which is larger than theEuropean wild hog. Mauget (1972) reported a litter size of 4.6in European wild boar from France, while Aumaitre et al. (1982)found it 
to be 4.5. Stubbe and Stubbe 
(1977) in the German
Democratic Republic found it averaged 5.3. 
 Feral hogs in the USA
ran 5.6 (.Barnett 1978) and 6.2 
(Hagen and Kephart 1980)
 

Population Structure
 

The sex ratio of 100 males 
to 146 females may be fairly
close to the actual. 
 While there was a deliberate attempt 
to
collect females 
during the period February through June for
pregnancy studies., actualin fact almost every animal seen wasshot at, without regard for sex. The collection of very younganimals, up to 
12 months, could not have been discriminated as
sex before shooting, and in fact 
to 

the sex ratios are probablyclose to 
the actual sex ratios in the wild. 

The disappearance of the young males, 5 to 
12 months of age,
as shown in the collections, may be due to competition andintraspecific strife exerted on them by the mature males. This
is only speculat.ion at this point and needs to 'be verified byfield observations and/or recovery of ki].led young males in the 
field.
 

Wild boar in the Faisalabad area frequent mainly three major
. habitat types in which they hide d'uring the day and/or forage at
*night;' suaarcane fields. low-lying 
areas containing dense grothsof Saccharun species or Tj-pha species, and thickets ofmesquite/acacia. '\inety six percert of the animals collectedwere taken thesefrom three habi taLs. J.n the period when allsugar-carie and %,-heat fields have been h;rvested,, roughly from Mayuntil August, and mniize,until sor'ghum and sugarcane rrow tallenough to provide she] t.eiaild *hiding places, wi-ldthe boarretrent to the dense groLhs of Saccharuirl, andiesquite/acacia 7'yplha or intothickets if water is available nearby. This may 
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be the critical period for the animals during th-. annualIt also coincides, in part, cycle.
with the main farrowing pei-iod.
 

Other researchers have found that post-natal mortalityyoung in feral hogs ofarid wild boar may run from1978) to 36% (Singer et al.over 50% (Baber and Coblentz 198C,, Coblentz1987). We believe and Baberthat the same probably pertains to wild boarpopulations in Pakistan sinrce thewith a time of scarcity crops 
main farrowing period coincidesof in the fields in which to hideor to utilize as food. 

Research Needs 

The young age at which sexual maturity in both sexes takesplace, the year-round breeding capabilities, the relatively large
litter sizes, and the possibility of two littersindicate an animal with high per yeara reproductive potential.Barnett (1979) stated Wood and
that. wild pigs
mammal in "the most prolific large
the U.S." 
are 


The high reproductive potential, accompanied
by high mobility (wild boar 

in search food) 

are capable of wide nightly movementsof and a lack of effectivemakes this control techniques,animal a formidable pest species in the Pakistanagroecosystem.
 

A comprehensive programme of basic researchcombined on its biology,with evaluation of candidate toxicants,delivery systems, ieading baits and baitto development ofand methods, is sorely needed. 
control strategies

In a study of feral pigs 
on Isla
Santiago, Galapagos Islands, Coblentz and Baber (1987) concluded,
based upon cost and efficiency, that poisoning was
method nf nntrol. the bestCnt of removal
estimated at about eleven 

per pig by poisoning was
times cheape;- than shooting,most effici,_nit control method. the second
Our researches are directed tothis end.
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!H O,0..- 11331530r 3. 56 3. 0. 136.! 50.6 
i, 37.0 I .5 .. 

. 

2-! 

15! .3III' 360 110. :2,3 573i,0 8i,0 3135.5; ,.0!1. i3-1313-13. 1783 3.oE .3 .0 29.0 1 117,1: 

143 ..45 2. : 3,0 :1. I,5.o, 335.335.5 58.00 : 14";5 7l .2,. .7 5, , 3: Ii.. 1 -!31183 35.0 1'2,0 1.0 63. 35.0 2.0 1 . 136 1-1 .16 1 '.) 123.018 50 1AV. 0.0 7:,0. 35353 :.3 33.0 : ,16,0 A30 14-15: S, I{16 18H.1
 
£3 , i92:
24.. : :1.s 12.2: 15-15 66.42 ,0 !I 0 22. : 6. 36.0 26.0 1.0 10 2 H
16 
 6,. 11.0 : 230 7.3 4.0 3 23.20 1: : 16 :215 141.7:23 58. 16.0 
 00 7.0 37.0 23 3 132.2 16-11 9
 

23 420: 13.0 22.0 6.0 z8.:
35. : 12.: - 99' 5113: 0 
. ! .. 12. Z . .... 0 .. .... A .... ...0 2. .3. 12s.3 :: 3.5 1.0 -20 316 16.,353 .C- !12.0 31. 41.0 13.74.0 31.0 18-0 240 13.723 61.0 : 12.0 21.0 70.0 37.0 23.5 : 13.0 20-21: 229

S . 123.3 23.0.02 51.3 127.: 22.2: 70.0 35. 27.0. 1Z.0 0-22 199 151.0+710: oo 0 2:: 22:2o:s
 
12 :45.. 123.:25..3.0:22.. 
 0. 20-2224 121.9:1: 0.3 1832.0 23.0 71.0 42.M: 21.0 2.0 :220- : 8.0:163 7.0;; 4, !33.0 3.5s 62.0 33.0 13.3. 13.0 33 0 . 39.0 23.0 ,, .120-22: 37", 11. .0 12.322, 74.0 134.0 4 57 8 -2.0 7.0: 3 .2.0 37.5 12.0 3 0-22: 185120S 5.0 135.V' 25,0 73.0 40.0 31.0 12. 6 2 020-202 12.5 

13.0 0 3'2.3154 7.3 5.. 4 .0 13.0 :6-3:
M 0.3 07.0I; : 19.0 152.0 !31.5 137.0 "1 24E.30 80167 30.3 25.0 1148.3 '87.0 42. 31.0 14.0 26-26 : 3.7163 71.0 9..03, 78.0 : 1.0 22. 13,7 6-33: : 267 I15.2214 90.0 141.0 20.0 1, 41.0 30.5 13.0 -30 .r 8368; 2. 1142. :71. 4.0 08.0 1.5 2-0 : 257.0
10 : 7.0 1430 150 .0 484 2.0 14.0: 6"30143 .,3. 14.0 2E.,,0 H .5:04 I13,0 140. 37.5 : 33.3 32. 

1 12.. 
: 2-3. 124.,C 22.0 3..5 26"30: :54.5 

155 : 0.0 : 131.0 : 33 73,0 ~3.0o 3 2 5 "1 :123 13-6 {5ss,5
I0 85.0 :1:3 , : :2. :81, 5: 44., : :7.3 : 1 2,7:02- 206 0:73 : 34, 3 15, : , o o. 44.5 30.0 3-: 

0 : ; 1 1 .0 : ... 325 :36;.2,: 138.0: 3.0: 2.21" 41: :oLo 'I' .... r 0.50 135.0 : 153.5 : 20.0 : 8, : 4',,0 3:. 14. l 3,1 30-35 253.5 :843.2 



-- -  - -- 

C'j :Ln thLj::LeAn(:) :(ca) 


----- - 38----:--- - -----.---0--- -- : -

78 35.oC S.13 0 8s,( 
11:413.0 147.0 6.s0 86.A 

i0 106,C.,0 Mo : R. 88.0 
176 : 95. 153.0 : 27,0 4.091 : so0 1(1.3 223, : 32.3 
S 3 : .95, : .1 3.2 
:45:30.,: 145,3 2741 : 8,0 
20: II0,: I7,0: 2.0: ),
s::Iis.:: 150,2: s.,: 33.2: 
43: 1:5.3 153: 2,0~ 873:
5 8. : 153.0 ',0 920 

2!0 10. 35,0 8.310.: :5.0 

:SLEF.g:9 : Lcnigt (aull t'itj1 1:Letgth
:(n; in:) :;nc) : 

- - ------.. -------:-::- : 
42. :5 3,5 :48 
44.0 :.5 13 ,0 18 3j 
4.C0 31,.0 14.0 48 : 30 
45.O 29.0 15.0 4343.5 :.2 :4,5 : 0. 332.5 
44 29.3 : !.5. : 0; 335 

42.0 31.5 : 13.0 : 0 18I3. 
45.5: 30.5: !S. O . :0 
43.0: 31: :.3:6.: 
4.3: 3.0: :, 0 

, 323 1 .c 60 + : 3 
4 110: :0.5 12.5 . : * 

'41-jP : sil 

:---- . 

13.1: 

: 
1 1.5 :: !18,t 

185.31 + 
:22.,9 * 
:173,.3 + 
IIo.
:9
 

' 53.3 

93
 



Appendix-Ill
 

KS"L358C3 O., FEMALE BOAIL5 

A-No:BodY 'dt . :ROL 'I. :Crn~u :9and Foo',Far: Age :Pec. :Litter:EyeLease
e:) :enrgth:Lengtl:Lent. :,Length Length (au) ci:e :Vt.(lg): :) ( 3) (c]) (c3) IC3)
 

.: 4.0104: 8.2 21.0 l.s: Im0 4.! 
1: 16.0 1.5 13.7 .0 :I4.0: 1.9 7.3
 
* -. l5.3 *I.J 19.5 1.,
s3.; 48.5 

38 :1.0 ?4.4J 53.0 23:3 .3 IlO

? I . I. IL 0(55 :3.3 198 .0
 

:5 17.1 .0 3(.0 14.3 10.0 
1A 35.0 !18.3 ;8.3 61,.0 25.4 25.3 : 10.1 :P~eg. : 6
23 ll1.1 3.: 5.0O 1,.0 !.oiO 33.0 
i 25,0 113.: 8.0 63.0 35.0 27,3 10..w 53.0: '::.0 Z 67,3 :.3 27.3: 11,3 

Hli ".1. 7.5 1 .5 
41.3 1, HI,5 5.0 1
 
135, ?," 1.0 !.0 21.0 1B,0 I(,0 6.0 1.5 
 2
 
52 7.0 65.0 11.0 35.0 2.0 17.3 
 6.3 2-4
InC 1I0 550 14.0 ! .) 0 1 9 . I T0 0 .O ',1
 
:13 10.3 U.0 11.7 32. 22.0 17.9 7.9 z-;

:242: f.: 0.0 i!.0 .80 :I1.0 16.5 5,0 .1-4 88
 
:5 I1.0: 71.0 12.2: 38.0 
 !3.,0 1.0-0 2-: 
 70
 
.4: 10.0 '1.6: i.0 
 JI.: '3.. 17.: 8.23 2-1
193 13,o 6.0 3.0 4.0 22.3 19.0 !.02-4: A
 
124 15s0 7N.0 13.5 4.10 :. 2.0 8.0o ,0 2-4 

.2:I .0: 75.0 15.0 42.0 27.D 18.5 .04I 
( 1 . : .. 145: ,. .r.0 : 0;..1 


^
::7 8.16 !E,
.0 
 . 9.0 I
;.

3.0 : 5.2 .. 22.0 19.0 . I-510 

m:1.0. .0 . ,0 M -5 
 130
 
:204 82, 2.0:3,0 4.0237 55.0: ba: i:.s: (9.0: 5I0 2.0 9.s 4-5 !0o2.0: 21.0: 9.:(-s: :12.5119 27,: 9.4 12.:5 (.0 3.0,.9 I, 7.::.. I..0 02.3: 2.0: 20.0 9.0 :-6,,2 I),,o: v 1.o 2C.0 4"1.017.0 60:4-5: ;-5 1302;9.0 S.0' 1
 

"'m( Q80 !".0 -,5.0 :0,0 9.0 (5!.
9.' 4!.0 

*.31 15.0 88,0 
 0I5 2.M, 5.5 1-5
4.0 21.0 
 12M3.
 

31 1.0 70.: 13.0vI:'.5 9m. 13.3 I1.1 31.0 11.036 S.!9., 1
61 8,0 1.3 I!..' 4].A :3 !9,] 9.0 5
 
9 1.7: 9.3 18.2: 4Q.6: 2.4 21.: .3 5-6 131.
 

lie :5.0 36.0 !(.5 .o0 26.0 n2.0 9,5 5-6 
 :44.5
257 ?1.0 16.5 49.0 0'.0 21.0 9.0 -c0.0 

:.:: :.0 1.0 I.,5, .,.0 :!.0 :1,0 9.0 5- :2 .0

ls,0 :3.0.. . 93.0 r4.5 : 1.%. 23.0 IC.5 1:-6 1 7

:45 :.,0 .0
"2:.o :3s0 . 20 .0:21.0: ',.o S-: :2.0:
25: :21.3: 95.0: :.5 r3.0 27.5:,:7.5 0.c.: . ..
S 5. !22.0 5-3 0.: .:5-5.,0 Z?.,
:12: 2.0: 27.7: :.: 52.5: :?.O: 22.4: :'.o-!5-E : :11 

57: ,.S .: 19.5 5.1 : 1.5 :3.1 2.0 !-S I;

!05 :. .s2.0 15.0 05,0 ":5 24.: ;,..'o-c :(4
 



A.c:o?.y o: 8 u ;~2 Crar.'u ~;Ae a1i ?Prei. :~ErLenseye
;elt'~:~n~ Lc) ;r . I Lenr h Lrgth ;(3c, (=) (n)} ( (ca) (n) :size . L;,
 

(l 3Z.0 130.0 i2.7 51.0 4.7.5 
21.5 I0.0 5-6 
 150 
85 26.0 102.0 ; L6,0 19.5 33.6 21,.4 12.0 5-8; 150
7!: 25.0, 103.0 18.0 54.0 30.0 2.3 10.0 
 5-6 
 14886 34.0 105.0 14. 4 60.3 29.0 26.3: 11.0 5-6 153


258; 25,0 87,.0 I.0 
 9.0 26.0 21,.0 9.0:8
 
15 ',.5 36.0 13.7 7.0 
 29.0 '5.5 1!,? 6


1034 i7.0 98.0 
 is.0 55.6: 23.2 1.0 I10.0 6 
9 26.0 , 29.3 !,3 50.3 29.0 12.3 

139
 
10.0 6 
 136


123 27.0 I00.O 17.0 53.0 32.0 23.2 
 10.0 6 
74 30.0 102.0 ; 1.5 56.3 1,0 19.3 1531.'3 6

73 : 27.0 101.3 1D.0 51.0 2 .O 23.3 10.3 : 1453" IC.0 11 . 19.0 61.0 n5,0 ,,1 13,
P! 

.° . 163.5'5,0 95.5 17.3 s.0 29.0 22.1 1.5 6-710 14,M 9M. I1.0 52.3 "6,3 2.3 9.3 1 
I z 

"16-7

183 2(,0 98.0 19 .0 52.0 28,.2 24,.0 !I,. -7 *O l//

55 30.0 98.3 21.0 50.0 '43.0 23.3 10.0 6-7 
16 30.1 101.0 19.2 8.S5: 0,0 12.0I:M C6-7 

150 

11 : 2.0 10.0 19.0 58.0 22,0 24.0 10.4 6-7 
 142

122 27.0:113.3; I,0 55.0 32.0 
 24.0 : .0 6- : 
 I:0153; 40.0 104.0 1 .0 52.0 30,0 ',.0; 10.5 62,2 :34.0 104.0 21.5 
 57.0 30.0 21.3 1.2 
 6-7 
 I:
4111 35.0 1 07.0 21.0 
 83.0 32.0 26.4 11.0 6-7 :Preg. 4 161.5 

172 30 122.0 57.0 32,5: 2Z,.O 11.0 --759; 29.0 108.3 23.0 54,0 30.0 25.3 I1,3 6-7 : 162.5
112 38.0 109.0 22,0 r 32.0 2.057.0 2 111. 6-7 :Pg. 6 161.07E 36.0 14.3 1s.3 58.0 34.3 26.3 11.3 :67 :156.5:
2 :42.0: 1!8.0 2.2 84.0 3.0 290 13Z.3 '-7: 155.5
97; 0.0 fIG.0: 2. f2.0: 32.3 2.O 10.5 6.5 :: 
 162
159 45,0 106.3 1.0 5O. 28.0 23.5 11.0 7 :Preg. f 1 152.058 30.0 10,.3 1.0 58.3 30.0 25.3 H.I0 : : 160.5110,0 106. 21.4 55.0 31.5 25.3 11.0 7 :Preg. 5 171.0

178 31.0 109,0 !17.5 59.0 33.0 25.0 11.0 7
161 1.0 98.0: 1. ; 517.7 30.5 2.0; 95 7-8 :P ,n" 9
150 36.3 102.0 17.0 69.0 32.0 25.0 11.5 8-10 ;Preg, ? 157
142; 23".0 91.0 !(.0 s1,.0 23.5 23.0 10,0 10

153 21.0 95.0 17.0 .1520; 29.5 23,5 10,5 10-12 
 25112 : 22.0 97.0 20.0 56.0 3,0: 24. 9.0 !7510-12 

130 22.0 98.0 18.0 5E.0 28.0 ; 24.0 
 10.0 10-12 :
170 30.0 99.0 17.0 
 58.D 30.0 
 25.0 11.0 10-12F9 2.0 106.0 19.0 5.0 2;.0 ; 1825.0 .2 10-12 

0; 3'T.; ICO 1.: O.0 :!,3 ^5.0 11. 12 :Preg M7.5
I9 4.0 Imo 20. ,0 31.5 ".G : !!.0 : 2-13 
213 1.0 1S, ; 21.0 E .26. 2.0; 1. ;M 12-13 1(.!
; 42.0 116..137'; 30.2 104.0 ; 12,2 64.0 43(.0 2 .0; 3. ,; 11.,,0 ! 2-13 ' . ;"1373 oo ;:..013.i ,7.5;,:-,0 !3 :Preg,,. , .
181 3.0 I109,.0 19.0 61.0 32.0 :4.5 13:2.2 
Htl 25.0 109.0 18..5 EM3. 27.0 i.2 ':2 .r 1E"
23C 5.0 1: 9.0;50 , 64.0 32.2; 2:.5 :1 .0 ," :192 



Fc.AAa cl W, H.i Tl : bo1 ;2Hri .,;9d Ege Fre Litter :Ey.- Lenie 

179 
;7 5 
ZSO 

161 
108.0 

17.0 
1.0 

1.4-.2 
57. 

43.. 25 .o u-J, 
16.0A 

13-14 
14-5 

Preg. 5 : 

65 53.0 1I1.8 21.0 63.5 33.4 26.1 11 3 11-16 . 
194 29.0 111.0 21.0 5a.0 33.0 26.0 110 15-16 
65 49,5 111. 1 2.9 62.0 36.0 25.0 11.1:15-16 
184 : 3.0 113.0 20.0 61. 35.0 27.0 12.0 15-16 :- z s 
115 .0.0 1I.0 20. 63.0 30.0 27.0 .1. : 5-!s 195 
2601: 3.*i l114.05 -0.0: 53.0~ 33.0: 25000 15~-!6: 
E7 51.0 !17.0 20.3 : 1.0 17.0: 24,5 .5 16-1 

106 50.) 120.4 2,.0 57.0 37,0 27.0 13.0 '6-13 ,reg. 3 : 23 
196 13.0 11 ,0 21.0 6S4.0 .7.0 : 23.0 12.0 : 1-13 

19 
13" 

22.5 : 
11.0 

111,0 
I11.0 

20.2 
^10,0 

57.9 
..' 

:35.0 
3!.5 

24,3 
47.3 

11.1:19-: 
1,-0 N . 

: 4: 

31 35.) 115.: :s.5 5.s 32,3: 25.: 1.7 13-0 
47 116.0 21,3: 60.0 32.3:2 .G 11.3 :1-2 : 

NS5 60.0 1 7,. 02.3 . 67.0 36,0 28,.0 13.0 1-20 :210 
193 38.0 112.0 122.0 : 59.0 34.0 25,0 11,2 : 0-2. : :2 7 
253 47.0 117.0 : 27.0 63.0 s .0 26.5 13.0 2-22 132 
202 : is. C I18. : 25. : 68.2 39.0 27.5 12.0 :20-22 27 
2:9 45.0 189.0 : 24.0 61.0 36.0 25.0 13.0 20-22 232 
217: 20 122.0 21.0 6.:. o. 0 :. 5 12.5: 0-'2'3 

22£ S.0 123.0 112,5 63.5 : 34.o : 25.5 12, 0 20-2' 177.5 
247 5.0 123.0 23.0 7.0 36.0 27.0 11.5 20-23 224.0 

267 74.0 133.0 22.5 71.0 38.0 2S.0 13.5 20-22 251.0 
218 45.0 118.0 21.0 68.0 33.0 26.0 1.O 24-26 : 23 
232 56.0 121.0 2 .0 63.0 36.5 27.0 12.0 !E-30 : 60 
189 48.0 121.0 30.0 £7.0 39.0 25.0 1.0 :^5-30 :7 
13S 65.0 lZI. 2.0 £7.0 37.0 28.0 1.0 :'6-20 :F-g S 
122 56.: 1,.3 22,0 6.4 37,0 .0 10 :6-30 :Preg. 251 
109 5.O 124.0 24.0 66.0 36.0 25.0 12.0 26-30 :Preg. 
165 6 .0 125.0 20.0 162.0 36.0 26.0 12:.0 25-30 Pre[g, 7 255 
125 58.0 125.5 : Z2.4 67.0 ..9.0 27.0 12.7 26-30 :Preg. 
240 60.0 126.0 422.5 70.0 36.0 25.0 l.5r 2S-30 : 70 
128 'M, : 12.0 22.3 63.0 37.0 26.0 13.0 25-30 :Preg. 7 : 49 
131 65.0 . 65.0 28.0 12.5120.8 25.0 39.0 26-30 'Preg. 
207 6030 128.0 22.0 68.0 28.0 26.5 13.0 26-30 : 

35 47.0 132,0 - : 67.0 38.0 25.5 1.3 26-30 : 
166 71.0 13.0 18.0 66.0 : 8.0 27.0 13.0 26-30 :Preg. 6 :13Z 
17 76.0 138.0 25.0 70.0 40.0 30.0 15.0 26-30 ;Preg. !I 
37 33-36: 

160 50.0 C95 9328.2 12.3 2-26 :Preg.:121.0 3.0 
54 124.3 60.0 !2.,:6 ! .0 3 .3 : 27.0 O-o6 : . 

215 55.0 i26.0 : 3.0 63. 3. C : 28. 0 2 3 -36 : :
.1 ".0 128.0 : . 38.25. 
36 £4 3. 0 7.0 0.0 : .0 12.0 30-36: 4r 

0 130 75.0 : 4 21-36 
144 73.0 1'31.0 4.0 70.0 33.0 : 9,0 13,0 :30-3 ;reg. : 6 
157 : 1,.0 26.0 33.1 8.2, ;"Preg. 6 ?7 



A.No :Body Wt. H9 
: ((k2)ca) 

Tail 
Length 

:ShcudLr 
:Length 

C:.aoiu3 
Length 

:Hind Foot Ear 
Ler.g:h Length 

Age 
',to; 

:Prei. Littr 
size 

:Eye L.-e 
:W". (ag 

(C3) (c) (ca) (ca) (c3) : 

260 55.0 136.0 24.0 67.0 40.0 27.0 11.5 30-36 288 
44 56.0 140.0 14.3 64.0 30.0 26.0 11.3 30-36 

o? 52.0 127.0 25.0 57.0 41,.0 29,0 13.4 . 36f 277 
56 62.0 132.5 4.2 72.5 44.0 6.7 12.5 36f 
20 55.0 117.0 : 23.5 71.0 1.0 27.0 13.2 40f :Preg. 6 

206 50.0 124,0: 2,.00 E6. 0 37.0 26.0 11.5 f0. 
138 69.0 130.0 : 24.3 70.0 37.0 26.0 12.0 481 :Preg. 2 277 
139 0.O 13-.0 C.3 78.0 42.0 23.0 12.0 14 :Preg. 8 278 
48 70.0 140.0: 26,.3 66.3 43.3 2..3 13.0 Of 220 

200 70.0 :43.0 24.0 67.0 43.0: 2.0 13.0 4S 317 
63 16.0 1A.3 22.3 E.0 37.3 23.0 13.3 60f : 3.0 

I17 82.0 : 140.0 26.4 75,0 40.5 32.0 14.0 60+ ;Preg. 8 
146 85,0 132.0 25.0 69,0 40.0 28.0 14,0 72 :Preg. 9 


