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P FA E 

Hairs of m,ammals ar'e adorning part of the body and at the s:am'e time a pride of the mamm,alian 

,species. It is not only held for recognition 'of the species buta[s,o for identifying the individuals. It is 
widely used in fOf,enslc study as an impoft.ant tool for detecting ,crim,es and identifying the s,eized 

items by the taw of enforcement. Even 'ch,en, it js surprising that no atlas ,on hairs of Indian mammals 

is available and henc'e the present ,communication. 

It may be mentioned here that from the end of the 19th century tHI today mammalian species ar'e 

tbe worst victims of anthropogenic activities which includes ruthless killing. Several laws have been 

introduced by the Government of India for the protection of endangered species. Though standard 

keys have been provided by ,s,everal work'ers Hke Blanford (1888, 18'91), Pocock (1939, 1941), 

Ellerman~Morrjson Scott (1951), Corbet and Hill (1992) etc., yet identification ,of mammalian 

species from a smaU piece of skin or hair is stiU wanting. It has been realized tha't a complete key and 

atlas is necessary for idendfi.cad·on of body parts of mammal species. Hen'ce, this book is prepared for 

providing a complete key for id,entification of mammahan (Order: Carnivora) hair as well as parts of 

skin, to facHitate forensic inv'estigation .. 

Am,ong the mammalian fauna, most of the 'carnivor,e sp,edes are under threat, due to poaching, 

illegal tr.ade, habitat destruction andm:any m,or'e anthrop'ogenic activities. At the beginning .of the last 

century in th'e year 1920, Hausman first initiated the w.ork on trichotaxonomy. After th.a1t, many 

workers accelerated it from different pans of the world. But till now, no exhaustive and w.orthwhile 

contribution on trichotaxonomy of In,dian carnivores has been m.ade, prohably because of the 

ovedapping 'char,act,ers and n,on-:availability of the hair samples. An attempt has been made in this 

book to provide a compr,ehensive account on both macro and micro structure of dorsal guard hair.s 

'of Indian carniv'ore species registered in National Zoological coUection of Zoological Surv,ey of India. 

Hair structure of 54 sp,edes out of ,60 Indian carnivores has been included in the present book and 

rest was not possible due to non-availability of mat'erial in the National Zoological coUe,cdon of 

Zoological Surv,ey of India. 

The authors ,ar,e thank£ul to Dr. Ramakrishna, Director, Zoological Survey ,of India for his ,oonstant 

guidanoe. We would Hke to thank Dr. A.K. Ghosh, Ex-Director, Zoological Survey of India, for 
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I RODU T N 

From time immemori,al mam,mal species 

devoted themselves to serve human being as food, 

pet, ,guard, game, amusement, ornament and so 

on. Their skins ar,e being used as clothes, tents, 

sho,es, ,carry bags, p'otsand fan des :and for m:any I 

other purposes,. The hairs of mammals are used ' 

not only as fur but also in combination with 

natural or artificial fibers, for the production of 

clot. 

Tupinier (I 973) stated that the study on 

mammalian hair w.as first started by Brewster in 

1837 followed by Queken in 1844. Later 

Hausman ( 920) promoted studies on hair 

morphology and selected a variety of 

morphological features. Wadman (1954) als,o 

followed th,e nomenclature and methodology 

suggested by Hausman (1920). A number of 

scientists contributed toche know,ledge of 

mammalian hair in their own ways. Identification 

of hair sitructure was utilized in food habit, 

identification ,of distribudonal range, 

environmental ,condition;, forensk sci,ence, 

taxonomy and also ,in sex determination. T he 

worker,s like Adorjan and Kolenosky (1969), 

Appleyard (1960), Appleyard and Greville 

(1950), Bahuguna ,and Mukherjee (2000), I 

Benedict (1957), Brunner and Coman (1974), I 

C,ave (1'969), Clem,ent (1'982), Cole (1924), Day I 

(1966), de Boom and Dr,eyer (1953), Debrot et 

al. (1982), Dreyer (1966), Dziurdz.ik (973), 
Fong and Inami (1988), Hausman (1920, 1924, 

1930), Homan and G,enoways (1978), ~eUer 

(19,81, 1'984), Kh,emelevskaya (1965), 

Kozhukovskaya (1 '969), Latham (1953), Lyue 

and McMohan (1951), Mathiak (1938), Mayer 

( 952), Miles (1965), Moore et ,al. (1974), Nason 

(1948), N,oback (1951), Ogle and Mitosinka 

(1973)., Perrin and Campbell (I 979), Pocock 

(1914, 193'9 1941)., Quekeu (1844), Rosen 

(974), Short (I978), Sp'enc'e (I963), Stains 

(1958), Stoves (1944), Teerink (1991), Toth 

(2002), Tupinier (973), Wallis 09'93), 

Wildman (1961), Williams (1934, 1938), 

Williams,on (1951) carried out exhaustive work 

in the field of trkhotaxonomy of ,a number of 

mammal species from time to tim,e. 

Some work on the hairs of Indian mammal 

species was carried out by De (1993), Koppiker 

and Sabnis ( 976, 1977) and Venkatraman et ai. 

(1994). A det.ailed study on Indian carnivores 

was carried out by Chakraborty and De (1'995, 

2001, 2002, 2005)., Chakrahorryet 41. (I '996, 

1999), De and Chakraborty (1995;, 2002, 2006) 

and De et al. (998). Nom,endature of hair was 

foUowed after Moore (t 4l. (1974) and Teerink 

(I991). The ,colour shades wer,e consulted from 

Ridgeway (1 .886). Coat colour, d.istribution and 

t.axonomy of the species were followed aft,er 

Alfred et al. (2002, 2006), Cheruvat et 4/. (2002) 

and Prater (1971). 

So far, 60 species of the order Carnivora are 

reported from {he Indian region under s,even 

families viz. Canidae, Felid.ae, Herp,estid:ae, 

Hyaenidae1 Mustelid:ae, Ursidae andViverridae 

of wh 'ch 54 species have been included in this 

work. Only the mid-dorsal guard hairs hav,e been 

se1ect'ed for tbe present study. The samples were 

collected from the sp,ecies registcr,ed in National 

Zoological collections of the Zoological Survey of 

India,. The keys are pr'epared on the basis of both 

phYSIcal and microscopical charact,ers upto 

spedes level. T hough the keys are b.ase,d on mid­

dorsal guard hairs only, but it may be used for the 

guard hairs of the other regions also,. 

ENERAL CHARAC R ST CS 

Hairs are ,chara,ct,eristic feature of mammals. 

They may cov,er (he ,entire body or may be 

reduc'ed to patches or to scatter d hairs. Hairs are 

cornified ,epidermal products of the integument .. 

Collectively, the hairs covering {he body of a 
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mammal species are known as pelage. They are 

periodically lost by mouldng and r-eplac,ed by a 

new ones. 
Ea,ch hair .originates from the bottom of a 

tubular invagination, or hair foUide of 

germinative layer of ,epidermis into d,ermis 

making an acute angle. A dermal or hair papiUa, 

containing bl.ood vessels and nerves. nourishes 

ch'e swollen root or bulb, adding new cells 

forming the shaft .of the hair. The ceUs of the 

shaft bec.ome keratinized, hard and soon die, so 

that the hair protruding above the skin is ,a dead 

structure. h is lubricated by the secretions of a 

s,ebace.ous gland into follicle. Asmo.oth ,arre,ctor 
pilli musde is ass.ocl,ated with ea,ch follicle. 

Typically, the hair shaft consists of three layers: 

an external cuticle made up of overlapping 

microscopic scal,es, middle cortex c.ontaining 

shriveled ,oells and pigments, and inner m'eduUa 

,containing air spac,es in larger hairs. 

Chi'ef f;uncdons of hairs see,m to serve purpose 

.of insulation of body ;and also as sensitiv,e tactile 

organs like vibrissae. Hairs appear in various 

modified forms such as brisde, ,quill, spine, scale, 

horn etc. C.olourati.on of hairs is us·eful for 

protectiv,e .or aggr,essive functions in some cases. 

Som,etimes males grow different types of hairs 

which giv,e them distinct identifying character. 

Hair Profile 

I he mammalian coat is c.omposed of several 

types of hair of which th,e ,chief c,omponents are 

underhair ;and overhair or guard hair. The guard 

hair is long, stiff and also r,esP.onsible for normal 

tex[ur,e of th'e body (Plate I & II). h is usuaUy 

divisible int.o several parts, the basal, ,subshield, 

shield and tip. UsuaHy the shidd is situated 

t.owards the distal part or towards the tip of the 

hair but the same may be much longer and m,ay 

start from ch'e proximal region aho. Sometimes 

the hair is unshielded. The underhairs are thin, 

soft and usually undulating in appearance and 

have less taxonomic value. The guard hairs may 

be banded or non-banded and when banded the 

bands are usuaUy notic,ed on the shield r,egion. 

Hair R g -on 

Different locations on ,a single hair ar'e known 

as hair regi.ons (Plate I, F.ig. 1) and named as 

follows: 

Bas.a/ : This ar'ea is thinner and c.ontains (he 

hair root or bulb. It usually comprises about (he 

basal 1/5th of the shatt and is caUed as proximal 

end .. 

Sub-shield : The region in between the basal 

,andshie[d is known a,s sub-shield. 

Shield: The widest and .rather flattened area of 

the shaf:t. If the widest area is n.ot flattened the 

hair is 'c'onsid'ered as unshid,d. The banding 

I p,attern of the hair is usuaUy predominant on (he 

shield region.. 

Tip or Apical : The small pointed pordon of 

the hair, situated just opposite to the r.oot is 

called as tip or distal end. 

Shape 

The shape (Plau~ I) .of h,air is n.ot uniform in 
case of aU mammals and cat,egorized as follow.s : 

Spatulate : The hair is possessing round .or 

semi-r.ound basal region and, wide ,and flanened 

shidd (Fig. 2). 

Flatten,ed : The hair is possessing flanened 

shield from the basal region and Itapers t.owards 

the tip (Fig. 3). 

Round or Ov~l : Unshie.ld hair, r,ound or oval 

thr.oughout the shaft (Fig. 4). 

Co our 

The hairs may be unicolour,ed, bicolour,ed or 

banded (Plate I '& II). 

Unic%ur ; The hair is possessing uniform 

pigmentation thr,oughout the shaft (Fig. 5). 

Bic%ur .; The hair shaft is possessing light 

shad.e at the p.roximal ,end and dark shade at the 

distal end or re'vers,e (Fig. 6). 
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Banded : The hair IS possessing alternately 

arr.anged prominent light and ,dark hands 

(Fig. 7a-7d). 

'Cuticle 

The outer most layer of the hair is known as 

cuticle which is made up of a large number of 

overlapping, transparent scales of keratin. Th,e 

distal part of each sc.ale lies oyer (he proxim.al 

pan of the next one. The size and shape of the 

scai,es vary a,ocording toth,e position of the hair .. 

The scale pattern scale position, scale margin 

and the distance between th,em are of various 

t}'p·e.sand may vary from species to sped,es or 

from family to family. 

A. Scale Position 

Scale position means arrangement of s·cales 

dong the length of ch,e hair, It may be transversal, 

longitudinal or int,ermediate (Plate III). 

Transversal : The scales are arranged 

transverse1ya[ong the length of the hair and scal.e 

margin distance is nearer than other two 

positional types. They lie at right angles to th,e 

longitu,dinal axis. Scale width is gr,eacer than scale 

length (Fig. 8). 

L()ngitudina/ : The scales are arranged 

longitudinally along the length and longitudinal 

axis of che hair and the length of the scale is 

greater than width (Fig. '9). 

IntermedIate : The intermediate type is 

actually interm,ediate in between th,e other two 

typ,es where scale margin distance is neither lower 

than transversa type nor higher than 

longitudinal type and at the same tim,e length 

and width of the scales are almost similar 

(Fig. 10). 

B. Scale Type 

The cuticular scales of mam.mals may be 

broadly categoriz.ed into two groups vizq 

Imbricate and Coronal. The Imbricate scales are 

again ·divided into five sub groups such as Ovate1 

Acuminate, Elongate, Cren.ate and Flattened. 

The coronal s·cales ar,eagain classified into ,three 

sub groups such as Simple, Serrate and Dentat·e. 

·C. ScalePa.ttern 

The cuticular scales are arranged in a definite 

pattern along the hair shaft and thus named as 

Scale Pattern (Plate III '& IV) . A single species 

usually carries a definite scale panern and may 

sometimes be species or group specific also. But 

species belonging t·o differ,ent groups may carry 

same type of scale pattern. Sometimes a single 

hair shaft may bear dlffer,ent types of scale 

pattern which is c.aUe·d Transitional (Fig. II). The 

I main types of scale patterns found in carnivore 

are as foUows : 

Diamon.d Petal: The scale arrangement gives 

the appearance of diamond panern with pecaloid 

form and oriented along Ithe longitudinal axis of 

the hair. Normally the tip of the lower scale 

touches the trough of the upper scale (Fig. 12). 

Irregular Mosaic: The scales ar·e different in 

shape and size and practically have no definite 

arrangement seyle. The style appears ina design 

of mos.aic from (Fig. 13). 

Irregular Petal: Ov.erlapping scales, almost 

similar to flower petals which are not uniform in 

shape and size (Fig. 4). 

Irregular Wave: Usually continuous and w.avy 

in appearance hut waves are unequal and not 

placed along the equal axis. At the same time 

,crests of the waves differ much from ,one another 

(Fig .. 15). 

Irregular Waved Mosaic : A ·combination of 

wav,ed and mosaic pattern. T he waves formed by 

the margins are not continuous as weU as 

uniform in size .and shape (Fig. 16). 

Pecti.nate : A series of combing arrangement of 

,elongated s,eales which a e often placed obliquely 

to the longitudinal axis of the hair shaft . Crests 

of {he waves of one row alternatively arranged 

with troughs of the row above it (Fig. 17). 
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Regular Mosaic: Uniformly ,arranged scales of A. MeJ*llAry Confiprlltion 

almost ,equal si~e and shape (Fig,. 18). The me,duUa structure or pattern is known as 

Regular Petitt: Scales similar to flower petals 

of uniform size and ,shape and arranged along ,the 

longh:udinal axis of the hair shaft (Fig. 19). 

Regular Wave : Sm,ooth, wavy arrangement ,of 

a single scale with uniform scale m,ound,s 

(Fig. 20). 

D. Scale Margin 

The outer edge of the scale is known as scale 

margin which h,asgot a distinct pattern 

(Plate IV). 

Smooth! The outer edge of the scale is without 

any indentations and looks smooth (Fig. 21). 

Crenate: The outer edge of the scale is having 

a saw tooth appearance with little indentations 

(Fig. 22). 

Rippled: Almost like ,c!,enate bu,t with deeper 

indentations (Fig. 23). 

E. Scale Margin Distance 

The dis,tance between the two successiv,e ,scale 

margins may vary and are usually of three types 

as follow,s (Plat,e IV) : 

Close: The margins of the successive .scales are 

quite near or close to ea,eh other (Fig. 24). 

Distant : The margins of ,the two successive 

scales lie far away from each other (Fig. 25). 

Near or Intermediate: The margins ,of the two 
successive scales are neither too dose nor too far 
(Fig,. 2,6). 

Medulla 

The ,central eore of mo,st of the guard hair 

medulla is ,e,o,mposed 'of discrete cells or an 

amorphous spongy mass. The cells along with 

intercellular air spaoes give a specific structure or 

pa((,ern. The medulla may be ,continuous or 

fragmented and rarely, th'e hairs may be 

amedullated also. 

medullary configuration (Plate V). 

Ameduliltud : No. medulla is 

throughout the hair length (Fig,. 27). 

Fragmented: The medulla is not continuous 

and interrupted by oortical intrusion (Fig. 28). 

,UniserillJ ladder: A continuous singl,e 

coloumn of cells inter,ruptedwith oortical matter 

and looks like ,a sep'ta (Fig. 29). 

MultiseriallaJder : Rows of ,col,oumn Qf 
rectangular ceUs (Fig. 30). 

Unbr,oken Ilmorphous : Spongy material with 

no. ,distinct cellular structure (Fig. 31) .. 

Unbroken cellulttr : A continuous tubular 

structure, mad'e up of distinct irregtdar ceUs 

(Fig. 32). 

Unbroken vacuolated: A cQntinuous tubular 

stru,cture with distinct ceUs of which some 

appe,arsas large vacuoles (Fig. 33). 

,Un,broleen with cortical intrusions : A tubular 

structure with intrusion ofoorticalmaterial alon,g 

the ,side line (Fig. 34l. 

Unbr,olun I4ttice : The medullar cells '-lsually 

flU the entire width Qf the hair and cortex layer is 

v,ery thin or hardly distinguished (Fig. 35). 

Interrupted: The m,edulla is discondnuoQs ,or 

&agmented throughout the hair length (Fig. 36). 

B. MeJull4ry Margins 

MeduUa margins are usually of three types 
(Plate V). 

Straight : Medulla margin is ,simple and 

straight throughout its length (Fig. 37). 

Fringed: Intrusion of cortical mat,erial in the 

meduUar portion which gives a thin comb like 

struccure (Fig .. 38) .. 

Scallop,ea : Series of ,conv,ex pr,oje,ction ,of 

meduUa into the conex along with its length 
(Fig. 3'9). 
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c. MeJulI4,., Intkx (II) 

Medullary index is tbe ratio of medulla and 

,cortex of a hair, It is almost constant in a single 

,species or may be ,said as sped,es specifk. It is 

calculated as f()llows: It ~ mlc where m ; width of 

medulla and c ; width of hair. 

Cross .. section 

The circumference of hair shows considerable 

variation.. It is usually cir,cui,ar, oval, oblong, 

concavo~convex or r,eniform, bjconvex, biconcave 

in shape (Plate VI, Figs,. 40-45). Some rare forms 

like triconcave, ,quadrkoncay,e, dumb-bell, 

cufv,ed et(.ar~ also :available. 

,MATERIALS 
It is :advisable to coUect hairs from the mid­

dorsal region of the body and the same are to be 
treated with carbon-tetrachloride or acetone for 

removing the fat bodies and other depositions on 

the hair s.mples. 

METHODOLOGY 

Study of the Physical Cbaracters 

To ,study the pbysical characters, like colour, 

banding p,attern,shape, nature etc. a single hair is 

to be put parallel to the length of a clean ,glass 

slide either on the both sided adhesiv,e tape or to 

be mounted t,emporarily with glyc,erine. 170 
prepare a permanent slide) the whole hair is to be 

mounted in 'Canada Balsum. Examination ,of 

whole hair may be carried out with p,owerful 

binocular. The diameter and length of hair are to 

be measured with dial calipers and measuring 

scales (mm) respecdvdy. 

Study of the Microscopic Charactecs 

For studying the microscopic characters the 

samples are to be washed in different grades of 

aqua-acetone solution, starting with 50 percent 

and gradually raising up to pure acetone th.[\ough 

the grades of 70, 80, '90 and 95 percent. Washing 

time in each grade are 30 minutes and the I 

samples are finally kept in pure acetone for 

overnight. For getting casts of cuticular scales, 

thin film ,of dear varnish is to be drawn on the 

microscopic glass slide. The acetone treated dry 

hair is to be put 'on the film with a litde prlessur,e 

by a fine needle. Then the film is dried for 8-10 

hours. Before examining under microscope th,e 

hair sample is pulled off gendy with fine forceps 

leaving the casts of scales Ion the varnish. The 

slides are kept in air tight ,cabinet to prevent dust 

accumulation. 

For the study ·of medulla, hairs arle to be cut 

into pieces. Basal, middle and apical piec,es are to 

be ueated separately with Carbon Tetrachloride 

for four hours to allow infiltration of the fluid 

in the medullar region and tben mounted on 

glass slides with 'Canada Balsam-Xylol solution 

(70 : 30). M,edulla confi,guration, cuticular scale 

,structur,e along with their number, shape and 

dimensions arle to be studied under 250X, 400X 

and lOOOX magnification. 

ABBREVIATIONS USED 

A : Apical· B : Basal; M : Middle; S : Shield, 

Ssh : Subshield; SS : Side to side cuticular ,scale 

length; PD : Proximo distal scale length . 

KEY T'O THE INDIAN SPECIES OF 
THE ORDER CARNIVORA 

1. Scale type Imbricate; cross section mosdy circular, 

ovate, oblong o,r reniform ....... , .......... , ........ ' ....... . 

.. '" ... , .. " ... , .... , ..•. ..• ' ........ ' ............ ' ... 'Order 'Carnivo,ra 

Genus Pantbera 

1 a. Hairs entirely black or brown, without black tip; 

scalepattem 'irregular wav:ed mosaic'; scale margin 

irregularly waved with no~dheswith "intermediate' 

distance; medullary configuration 'unbroken 

vacuolated'; meduUary index 0.663 :t 0.004; cross 

section circular .. t. , •••••• t. _ •••••••• , •••• '. , •• ••• , ••• ,.R parJus 

I b. Medullary configuration "simpl'e unbroken 

amorphous'; medullary index <0.60 ................ 2 



Atlas on Hairs of Indian Mammals: Car,ni.t/orA ~~---------------------

2a. Hairs reddish yello.w to. orange rufous, with Qr 

without black tip or ,entirely black; ,scale pattern 

'irregular wave'; scale margin 'crenate'; scale 

mar,gin d'stance 'interrnediac£; medullary index 

0.551 ± 0.006; ,cross section "circular' .. , .. P. tigris 

lb. Hairs pale buff to. yellow, with or without black 

tip Qr entirely black; scale pattern 'irregular waved .. 

mosaic'; scale margin mostly smQQth with little 
waves; scale margin d~stance 'in(,ermedaate'; 

medullary index 0 .. 553 ± 0.002; ,crQSS section 

'circular' ................ ' ............. , ............. , ..... , ..... P. /eo 

Genus UncUt 

Basal almost white Qr pale buff, rest of hair light 

brown with or without dark 'tip; scale pattern 'irregular 

wave1 scale marglO {irregularly rippled'; scale m,argin 

distance 'distant', medulla 'unbrQken vacuQlated', 

'medullary index' 0,.665 ± 0.005; cross section 

.,t circular't" ... '.' ..... ' ..... ' ..... '.' .... ' .... '., .... ' ..... ' .... '.' ........ U. uncia 

Genus Acinonyx 

Hair light brown to. dark tawny but usually buff :at 

basal, tawny at middle, brown at tip; shaft thin, 

straight fod Hke;scale pauern 'irregular wave'; scale 

margin "irregularly rippled'; s,cale margin distan,ce 

'intermediateJ
; medullary cQnfiguratiQn 'simple 

unbrQken amorphous'; medullary ind'ex 0.635± 

0.001; cross section 'drcular' .................. .A. jubatus 

'Genus Felis 

1 a. Hair dark huff' or light yello.w with creamy buff 
band at apical; scale pattern (regular mosaic'; scale 
margin 'smooth' ; scale margin ,distance ,t distant'; 

medullary ,configura'tion 'unis,erial ladder'; 

medullary index 0.755 ± 0.00025; cross section 
·,eirc,ular' .. ' ..... ' ...... ' ......... ' ...... ' ........... ,., ... R silvestris 

1 h. H,airs almost rQd like with 3 or 4 constrictions; 

alterna~dy banded with Pe,out's brown and Qliv,e 

Qr cream buff, tip dark and basal lighter; scale 

pattern 'irregular wave' at basal and 'mosaie at 

shield and subshield; scale margin ",erenat'e' at 

basal and 'smooth' at shi,eld and subshidd; scale 

margin distance iintermediate'; medul ary 

configuration 'unbroken vacuolated'; meduUary 
index 0.699 .± 0.004:; cross sectiQn 'oV;ate' •....••.•• 

................................... ' .......................••• ,.F. c""-s 

Genus PllrJo/e1is 

ColQur seal brown with or without a white or cream 

band below the tip; scale pattern 'regular wave' at 

basal and sub .. shield and 'dialnond petal' ,or 'broad 

petal' at shield; scale margin 'smooth', scale margin 

distance 'intermediate' at basal and subshield and 
'distant· at shield, medullary configuration 'uniserial 

ladder'; medullary index 0 .577 ± 0.004; cross section 
almost '~circular) .. , ......... , ............ , ........ ,.,.P. m.armo,rllta 

Genus Neofolis 

CoIo.ur chocolate brQwn; scale pattern 'irregular wave' 

at basal ,and sub-shield, and 'mosaic' at shield; scale 
margin (crenate' at basal and sub-shield and 4smooth' 

at ,shield; scale margin distance 'in~ermediate' at basal 

and sub-shield and ~dis(ane at shield, medullary 

configuratio.n 'unbroken vacuo.lated'; medullary index 

0.62± 0.008; ,cross ,section "ovate' ........ , .................. . 

.......... ' ..................... , .................. ' ............ N. nebulosll 

Genus CatopU,mIl 

Upper shaft brunt umber, lower tawny; scale pattern 

'regular mQsaic'; scale margin ·smooth'; scale margin 

distance 'interm,ediate"; medullary c,onfiguration 

'uribr-oken ccellular'; medullary index 0.595 ± 0.0026; 

cross section almost' circular' ........... C. temminclzii 

Genus Prio1lllilurus 

1 a. Colour seal brown with lighter basal, may be with 

a light band below me tip; scale margin '4rippled' 

at basal and sub-shield, 'smooth' at shield; scale 

margin distance 'dose' at basal, 'intermedia,te' at 

subshield and'distane at shie d; scale pattern 

'irregular wave' at basal and subshield and 'mosaic' 

at ,shield; medullary configuration 'f unbro.ken 

cellular' medullary index 0,.778 ;.t 0.001; cross 

section 'ovate' ................. ........ , ..... P. rubiginosus 

lb. Scale margin "crenate'; scale margin distance 

~ close'; scale pattern 4 irregular wave'; cross section 
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ovate; medullary configuration "unbroken 

,ceUular' ........•........... ' ...•..... ' ........ , .......• ' .... ' .... ...... , ..•. ,.2 

2a. Colour dark chestnut brown w·th lighter basal 

region or dark chestnut with light tawny band 

bdow the tip or tawny with dark chestnut ,tip; 

medullary index 00.79 ± 0.07 ....... p. bengilinuis 

2b. Colour dark chestnut brown with lighter basal 

lIegion or dark chestnut with light tawny band 

below the tip o,r tawny with dark chestnut tip; 

medullary index 0.75:1: 0.009 ........ p. viverrinus 

Genus Lynx 

Hairs ahnost rod like; number of bands five, alternately 

banded with dark seal brown and cream buff; scale 

pattern 'regular wav;e'; scale margin "smooth'; scale 

margIn distance "interm1ediate';m.edullary 

,configuration 'unbroken ceUular,'; meduUary index 

0.806 :t 0.0304; cross section 'ovate' .. ... , ....... ,.L ~ I 

Genus Otocolobus 

Colour chestnut brown or dark bay with a broad 

white apical band at me widest portion; scale pattern 

'regular mosaie; scale margin 'smooth'; scale margin 

distance 'intermediate'; medullary configuration 

'unbroken amorphous'; meduUary index 0.62:1: 

0.006; cross section 'oblong' ............ , .... , ..... 10. mAnu/, 

Genus Ca.rllClli 

Colour dark chocolate brown, basal russ,et; scale 

pattem "irregular waved mosaic'; scale margin 'crenate'; 

scale margin distance 'dose'; medullary configuration 

'unbroken amorphous'; .meduHary index 0.805 :t 

0.001; cross section 'ovate' ............... ' ...... C carMll1 

Family URSIDAE 

la. Medullary ,configuration "unbroken vacuolatedl 

unbroken cellular'; medullary' dex <0.50 ...... 2 

lb. Medullary configuration 'simple unbroken 

,amorphous'; medullary index >0.50 ................ 3 

2. Hairs shielded; scale pattern'iregularwav1e' at 

basal and subshield and 'irregular mosaic' at shield 
r~gion ...... ' .......... ' ....... ' ........... ' .... ' .... Genus Urs-us 

2a. Colour seal to clove brown; scale margin 'smooth'; 

scale margin distance 'intermedia'te'; medullary 

configur~tion 'unbroken cellular'; cross section 

'oval'; medullary index 0.33 :t 0.012 ... u. Ilrctos 

2b. Colour black; scale margin (create' ; scale margin 

distance 'close'; cross section 'circular'; medullary 

index 0.31 :t O.Ol ....... ~ ....... , ....... , .... U. thibetllnus 

3a. Medullary configuration 'simple unbroken 

amorphous', medullary index >0.80 ...... ' ....... ,,4 

3b. Medullary configuration "unbroken cellular', 

medullary index <10.,80 .................................... 5 

Genus Melursus 

4a. Colour black; scale margin 'smooth'; scale margin 

distance <intermediate'; scale pattern 'irregular 

wave' at basal and ,subshield with <lrreguIar mosaic::' 

at shield; meduUary configuration 4 simple 

unbro~en ,amorphous'; CfOSS section 'oblong'; 

meduUary index 0.91 :t 0.008 .......... M. ursinus 

Genus Helarctos 

4b. Colour black; almost curly; scale margin 'crenate'; 
scale margin ,distance ,. ntermediate'; scale pattern 

'regular wave' at subshield and shield with 
<irregular mosaic' at basal; cross section 'circular'; 

medullary index 0.,87 :t 0.001 ..... H. malayanus 

Genus Ailurus 

5. Colour of basal region dnnamon or fawn, distal 

brunt umber; sca1epauern 'diamond petal'; scale 
., h' cal . d' 'di ' margin smoot __ ; s _ _ e margtn lstance 1 stant; 

meduUary configur,ation 'unbr'oken cellular'; 

meduUary index 0.63 :t 0.011; cross section 

'I circ1llar' ............................................ A foJgens 

Family HYAENIDAE 

Genus Hyaena 

Hair colour sil bc-own at tip, paler towards root, cream­

buff at base; number of bands 2-3; scale pattern 

'irregular wave'; scale mar"gin distance 'intermediate'; 

scale margin 'crenate'; medullary configuration 'simple 

unbroken cellular'; medullary index 0.57 ± 0.002; 

,cross section almost circular ................ .... H. hyaena 
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Fami y CANIDAE 

a. Medullary configuration 4'vacuolated'; cross section 

'circular'; medullary index> 0.70., ................... 2 

1 b. Medullary configuration 'vacuolated'; cross seotion 

'circular'; medullary index <0..70 ..................... 3 

Genus Vuq,es 

2a. Colour brunt umhe.r or Prout's brown with or 

without broad cream buffor lighter band at shldd, 

base white or paler; scale margin 'crenaCle' at basal 

and middle, 'smooth' at apical; scale margin 

distance " interm~ate' at basal and middle, apical 

'distant'; scale pattern 'irregular wa¥e' at basal, 

'irregular mosaic' at middle and pectinate or 

mosaic at apical; medullary index 0.722 * 0..004 

........................... ................................... V. vuq,es 

2b. Colour brunt wnber, paler to white fromsubshleld 

(0 basal region; single white band at shield reg'on; 

,scale margin ;almost 'smooth' with few notches;; 

scale margin ,distan,ce "distant' at ,apj,cal, 

'i~termediate' at basal and middle; scale pattern 

'irre,gular wavedmosak' at bas,al and middle, 

apical 'diamond petal'; medullary index 0.81 ± 

0.0 ' 2 ........................................... V. bmgalensis 

Genus Canis 

3a. Brunt umber usually wi~h broad white or fawn 

coloured band at subshield, rarely posterior, basal 

region lighter; scale margin distance 'intermediate'; 

scale pattern 'irregular wave' scale margin 'crenate'; 

medullary index 0..67 ± 0..02 .......... , .... C aureus 

3h. Colour in extreme basal, whitle, basal brunt umber, 

middle cream buff. apical dove brown; scale 

margin distan,ee 'intermediate'; scale pattern 

'irregular wave'; scale margin 'smooth with nwnber 

of notches';meduUary index 0.55 ± 0..01.8 ... , ..... 

.. ' .................... ' ............ ' ...... ' .......................... C lupus 

Genus Cuon 

Colour brunt umber with ,a very broad fawn coloured 

band just below the tip, basal sometimes whl~ish; hair 

rod like; unsrueld; scale margin distance 'intermediate' 

at hasal and middle, apical 'distant'; scale pattern 

'irregular wave' at basal and middle, apical "pectinate'; 

scale margin at basal and middle 'aenate' ,apical 

'smooth'; medullary index 0.59:t 0..02., ............. , ..•... 

.. ' ....................................... ' ....... ' .... ' ............ ' .. C ,,,,,in. 
FamilyHERPESTIDAE 

Genus ,Herpntn 

la.Medullary configuration 'unbroken with cortical 

intrusion' ... ' ..... ' .... ' .... ' ... ' ..... ...................................... 2 

1 b. Medullary Gonfiguration not of the above type3 

2a. Hair alternately banded with dove brown and 

buff with ,dark tip; scale margin C smooth J; scale 

pattern 'flauened irregular mosaic'; scale margin 

distance 'near'; meduUary index 0.88'5:1 0..0067; 

cross seC'tion "ovalle' ....................... ,H. j""""icus 

2b. Hair altematdy banded with cream buffand dove 

brown., tip dark; sometimes overall ferrugineous; 
__ 1 ., , _1 • dis • • 
s~e margm crenate; S(;ale margm . tana near; 

scale pattern 'irregular wave'; medullary index 

0.82 ± 0.003; cross section 'oblong' 

................. '..... .... .... ...... . .. '....... .H. etlw"rt/si 

3,a. Hair alternatdy banded with ochraceous buff,and 
Prout's brown, tip dark; scale margin 'smooth 

with £ew notches'; scale margin distance near.; 

scale pattern 'irregular wav,e'; medullary 

configuration 'narrow aeriform .lattice'; medullary 

index 0.755 ± 0..004; cross section ovate' .......... .. 

.. , ....................................................... H. p,,/UStris 

3h. Medullary index less than 0.62; scale margin 

'crenate'; .. ' ..................... , ......... , .............. , ........... 4 

4a. Hair alternately banded with cream and dove 

brown, tip dark; scale pattern "irregular w.ave'; 

.medullary configuratio.n 'unbroken cellular'; 

medullary index 0.617 ± 0.008; cross section 

'ovate' ....... ............................................ H. smith; 

4b. Hair alternately banded with pale cinnamon and 

dusky iron g.r:ey, tip dark; scale pattern irregular 

wave; meduUary configuration 'unbroken 

vacuolated'; medullary index 0..506 ± 0..01 ........ 

................................................ , ..... , .... , ..... ,.8. UT"V" 
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Family VIVERRIDAE 

Genus Arctictis 

Colour bladk; hair rod like; scale pattern 4' rregular 

wa¥e'j scale margin distance (intermediate'; scale 

marg' n 4 cr-enate'; medullary configurati1on '(simple'; 

cross section 'reniform'; medullary index 0.93 ± 0.001 

' ..••.••.• , ..• ' .•.•.••• .•••••••••••..•....... ' ..•....•• , .•••••• , .•• ,.A. binturong 

Genus P"Pm4 

Cl~ brown with lighter basal, dark apical and single 

broad buff band at subshield; scale pattern 'irregular 

wave'; scale margin'crenat5e'; scale margin distance 

'dose'; medullary configuration 'unbroken vacuolated'; 

cross section 'ov,ate'; medullary index 0.826 :I: 0.01 

•• 'f ......... ' .......... 't ........ ' ........... ' ..... II .......... ...... II .. " ..... ' .................. ' .... ....... P. WrfJa'ta. 

Genus Viverra 

tao Colour claret brown, 1 narrow buff band, if 

. present not more than 4 mm at sub shield; scale 

pattern 'tr,ansitional'; 'regular mosaic' at shield 

'regular wave' at basal and subshield; scale margin 

'(smooth'; scale margin ,distance "distant' at shield 

and 'intermediate' at basal and subshield; 

medullary 'configuration 'unbroken vacuolated'; 

aoss section 'ovate'; medullary index 0.89t 0.,01 

.' ... _ .. _ ... ' .................... ' ......... , .............. , .... V. zibetha 

1 b. Colour dark bay; band 1 or absent if present 

more dum 4 .mm in width; scale pattern 'irregular 
, ___ I • di 'c' _.1.:) cal wave ; ~e margIn I stance lntermCUlate; s e 

margin C crenate'; medullary configu,ration 

<unbroken vacuolated'; cross section 'ovate'; 

medullary index 0..62:1: 0.09 ..... , ....... V. civettintt 

Genus Vi"errlcuw 

Colour claret brown with buff band at shield; scale 

pattern "tmnsitional'; cregular petal' at shield, 'irregular 

wave' at basal and subshield; scale margin 'crenate' 

at basal and subshleld, :and <smooth' at .shidd; scale 

margin distance 'distant' :at shield and 'dose' at basal 

and subshie1d; medullary configuradon 'unbroken 

vacuolated'; cross section 'ovate'; medu lary'ndex 

0.769 i: 0.02 ............. ' ... ' ........... ' ....... ........... V. indica 

Genus PrWnoJon 

Colour claret brown, broad buff band at subshidd, 
if . seal " •. _I" . ..J! d present; ___ e pattern trans1S oncu ; -narrow wamon 

petal' at shield; 'regular wave' at basal and subshield; 

scale margin smooth; scale margin distance' distant' 

at ,shield and 'intermediate' at basal andsubshidd; 

medullary configuration 'unbroken vacuola~ed'; cross 

section '(circular'; Medullary index 0.64:1: 0.08 

............................................................... P. pardicolor 

Genus ArctogllliJiA 

Colour burnt sienna:, lighter at basal; scale pattern 
". gul , seal ., J al . lrre _ ' ar wave; e margin cr:enate; sc __ ,e margin 

distance "intermediate'; medullary configuration 

'unbroken vacuolated'; cross sectio,n 'circular'; 

medullary index 0.66:1: 0.02 .... ........... .A. trivirgllta 

Genus Paratioxurus 

1 a. Dark bay, either in whole or at apical, basal lighter; 

scale pattern 'irregular wave'; seale margin distance 

'dose'; scale margin 'cr,enate'; medullary 

configuration ~unbroken vacuo~ed); cross section 

'ovate'; medullary index 0..72 ± 0..02 .... ' .... ' ... ' .. 

... , .............. , ..•..•................. , ..... p. herma.p~otlitus 

1 b Claret bown, lighter at basal; scale pattern 

'irregular wave'; s,cale margin 'crenate'; scale 

margin distance 'intermediate'; medullary 

configuration 'unbroken vacuolated'; ,crosssectlon 

'circular'; medullary index 0.64 ± 0.03 

.............................................................. P. jerJoni 

Family MUSTELIDAE 

Genus Martes 

1 a. Colour vandyke brown wi~h lighter basal; scale 
., 'cal ,. ~ , margin crenate; s e pattern - lrregu~ar wave; 

scale margin distance 'intermediate'; medullary 

configuration 'narrow medulla lattice'; medullary 

index 0.79 ± 0.011 ; cross section "oblong' 

................. , ............................................... M. foina 

lb. Colour brunt umber w th lighter basal; scale 

margin 'cr:enate'; scale pattern 'irregular wave'; 
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scaJ,e margin distance 'intermediate'· medullary 

configuradon'narrow medulla lattice'; meduUary 

index 0.70 ± 0.01; cross section 'oblong' 

..... ..... ....... ...... ....... .... , ............................ M. .flav.ipla 

Genus MelogAk 

1 a. Colour dove brown from shie.ld to upper part 

and basal draJb; scale margtn 'crenate'.; scale pattern 

'irregular wave'; scale margin distance 

'intermediate'; medullary configuration "unbroken 

lattice'; medullary index 0.75 ± 0.02; cross section 

'oblong' .. , .... "" ... ' .... ... ,.' .... ' ..................... M. pers()1I4ta 

I b. Colour vandyke brown with paler basal; scale 

m,argin 'crena~e'; scale pattern 'irregular wave'; 

scale margin distance 'in~ermedialte'; medullary 

configuration 'unbroken lattice'; meduUary index 

0.75 ± 0.013; cross section 'oblong'. 

.................................... ,', ......... , .... ,M. moschata 

Genus MeOiv()ra 

Colour from shield to 'rip slaty grey with lighter basal; 

cal " , cal ,.. I " s_' .. e mar,g1n cr-enate; s_ .. e pattern irregu ar wave :; 

scale margin dis1tance'interme,diate' ; medulla y 

configuration "wibroken ammphous); medullary index 

0.59 ± 0.04; cross section 'reniform'/'.concavo ... convex' 

, ............................ ,' .... .................... , ........ M. capensis 

Genus Mustel4 

1 a,. Colour from shield to tip brunt umber with 

H,glner basal; scale margin 'smooth'; scale pattern 

'fiegular wave' at basal ,andsubshield and at shield 

'diam,ond petal'; scale margin distance 

'intermediate' at basal and subshield, (distant' at 

shie.ld; medullary con fi,guratio n 'unbroken 

amorphous'; .medullary index 0.61 ± 0.01; cross 

section 'oblong) ............................ ,' .... M. sibirica 

lb. Colour mummy brown; scale margin 'crenate' at 

basal and subshield and 'smooth' at shield; scale 

pattern 'irregular wave' at basal and subshield and 

"diamond petal' at shield; scale margin distance 

~intermediate' at basal and su'bshield, 'distant' at 

shield; medullary confi,guration 4 unbroken 

,cellular'; medullary index 0.50 ± 0.017; Cf'OSS 

section 'oblong or oval' ............ ' .... .M. ermine • 

1,c. Colour brown; .sc:a1e margin ",smooth?; scale pattern 

',diamond petal'; scale mar'Sin distance 'distant'; 

medullary connguration'narrow aeriform lattice'; 

meduUary ind,ex 0.65 ± 0.007; c::ross section 

'oblong' .' ..... ' .... ' ............. ' ............... ........ ,M. Je.thitlh 

1 d. Colour bistre; scale margin 'smooth ; scale pattern 

'irregular wave'; scale margin distanc::e'distant'; 

medullary c,onfiguration "diamond petal'; 

medullary index 0.52 ± 0.06; cross section 

'oval' ... , ...... , ................................ , .... , ......... ,M. altt:ticA 

Genus Lutrll 

Colour at shield and upper part Prout's 'brown with 

!igh,ter basal; scale margin at basal and subshield 

'rippled' and 'smooth' at shidd; scale pattern 'irregular 

wave' at basaIand subshield and' diamond petal' at 

shie1d;scal,e margin distance '~near' at basal, 

'intermediate), at sub.shield and 'distant' at shield; 

medullary oonfiguration 'unbroken cenular'; medullary 

,ind,ex 0.64 ± 0.002; cross se,ction (circular' 

........................................................... ' ........ , ....... L. IulrA 

Genus Lu"ogaie 

Colour from shield to tip Prout's brown with lighter 

basal; scale margin 'crenate' at basal and sub shield 

and 'smooth' at shield; scale pattern 'irregular wave' 

at basal and subshield and 'diamond petal) at shield:; 

scale margin distance 'jnt,ermediate' at basal and 

subshield and • distant' at shield; medullary 

configuration '(unbroken cellular'; medullary index 

0.62 ± 0.003; cross sec::tion 'oblong' ........................ . 

.............................................. ' .... ,.' ....... , .... L. perspicillAtIl 

Genus Arctonyx 

Colour fro.m shield t,o upper part dove brown :and 

rest yeUow ochre; scale margin 'crena~e'; scale pattern 

'irfiegular wave); scale margin distance 'intermediate'; 

medullary ,configuration "unbroken amorphous'; 
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medullary index 0.50 :I: 0.002; cross section 'oval to 

oblong' ' ... ' ...... ' ... ' ...... ' ... ' ....... ' .. .,. .. ' .... ' ... ' ... ' ..... , . .A. &ol/aris 

Genus AmbJonyx 

Colour from shield to tip burnt umber with 

lighter basal; scale margin 'crenate' at basal, "smooth' 

,at shield and sub shield,; scale pattern 'irregular 

wave' at basal, "diamO'nd petal' at shield and 

subshield; scale margin distance 'intermediate' 

at bas,al, 'distant' at shield and subshi,eld; 

,medullary configuration 'unbroken cellular'; 

meduUary index 0.72 0.007; cross section 'oval 

or oblo,n,g' .' ....... ' .. '.' ....... ' ... ' .... ' .... ' ..... ' ....... ' .... ,.A. cinereus 

The hair characteristics are so much 

overlapping that it is simply impossible to' 

identify a species or family with one or two 

,characters but the same ,could be identified with 

the help of a group of char,acters. Among the 60 

Indian carnivore species, hair characteristics of 54 

,species belonging to 7 families and 36 genera are 

provided in this book. 
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Plate ~ I 

Basal Subshidd 
t· .. ," : 

Fig. 1 Hair Regions 

SHAPE 

Fig. 2 : Sp.atuia[e 

Fig. 3 Flattened 

G"'(~ • ••• ,. • •• • ••• • • • • • •• 
~ •• t''''''' ........ . .... . 

... . . . . . . . .. 
Fig. 4 Round or oval 

Shield 

:. . . .. . . . . I ••••• ~ . .. , ..;' 

COLOUR 

C ·· ···::····:: : .. :, ' .. :' ... : .. ,'.,., .. ', .. ' ..... ~ 
Fig. 5 : Unicolour 

( 

,Fig. 6 : Bicolour 
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Plate .... II 

BANDED HAIRS 

Fi,g. 7a : Alternate bands at shi,eld 

Fig. 7b Single band at shield 

Fig. 7c: Single band started from sub-shield 

.. 
' .. -.... 

Fi,g. 7 d Single band near basal 
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Plate ~ III 

A. SCALE POSITION 

~~ ....... . . . . - s 
.~ 

Fig. 8 : Transversal Fig. 9 ! Longitudinal Fig. 10 : Intermediate 

B. SCALE PATTERN 

Fig 11 : Transition.al Fig. 12 : Diamond Petal 

~ . . ' . • , _ . 
. '. . -
:::'., -." === 
Fig. 13 : Irregular Mosaic 

Fig. 14 : InegularPcc:al Fig. 15 : Irregular Wave 
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Plate- IV 

SCALE PAlTERN (contd.) 

Fig. 16 : Irregular w.aved Mosaic 

Fig. 18 : Regular Mosaic 

Fig. 19 : Regular Petal 

C. SCALE MARGIN 

Fig. 21 : Smooth Fig. 22 : Crenate 

O. SCALE MARGIN DISTANCE 

Fig,. 24 ! Close Fig. 25 : Distant 

Fig,. 17 : Pectinate 

Fig. 20 : Regular Wav,e 

Fig. 23 : Rippled 

Fig. 26 : Near or 
Int,er,mediate 
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Plate ~ y 

E. MEDULLARY CONFIGURATION 

Fig. 27 : AmeduUated 

Fi,g. 30 : Multiserial Ladder 

Fig. 33 : Unbroken Vacuolated 

F. MARGINS OF MEDULLA 

Fig. 37 : Stra"ght 

Fig. 28 : Fragmented 

Fig. 31 : Unbroken Amorphous 

Fig. 34 : Unbroken with 
cordeal inuusions 

Fig. 36 : Interrupted 

II1II, ... ,' ~-
4!1!!! •• '. _ ' 

Fig. 38 : Fringed 

Fig. 29 : Uniserial Ladder 

Fig. 32 : Unbroken Cellular 

Fig. 35 : Unb,roken Lattice 

Fig. 39 : ScalJoped 



Pate-VI 

CROSS SECTION 

Fig.40 Circular Fig. ,41 Oval or Ovate 

Fig. 43 Biconvex Fig. 44 : Biconcave 
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Fig. 42 Oblong 

Fig. 45 ,: Concavo-convex 
or Reniform 
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. Panthera tigris (L' nna u ) 

rd ~ r CARNIVORA 

I. Family ELIDAE 

Common name : Ti,ger 

Coat colour : Coat orange rufous with black snipes. 

Distribution : Throughout India in suitable pockets except desert re,gion. Extralimital: 

Bangl,ade,sh, Bhutan, China, Laos, Ind'onesia, ~orea, Malaysia Myanmar Nepal) Thailand, 

Vietnam, CIS CQuntdes. 

Characteristics of hair: Colour : Unicoloured or bkoloured, reddish yellow to orange rufous, 

with or without black tip or entirely black; Profile : Straight, shielded and spatulate; Length : 

12 .. 37 mm (31.8:t 6); Diameter: Basal: 30 .. 40 p (36 ± ,3), Sub-shield: 30-50 Jl (40 ± 5), Shield: 

50-60 Jl (56:t I); Scale type : Imbrkate-flattned; Scale Pattern : Irregular wave; Scale margin : 

'Crenate; Scale margin distan,ce : Intermediate; Scale countlmm of hair length : Basal : 280-330 

(300), Shid,d '& Sub-shield: 150-200 (180); SS: 12 .. 30 ~ (18 ± 6); PD : 4-9 II (7 ± 2); Medullary 

configuration: Simple unbro~enamorphous; Medullary index: 0.541 ... 0.563 (0.551 ± 0.006), 

Cr()ss Section: Circular,. 

Pelage colour of Tiger 
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'Cuticle (Basal) 

Cuticle (Shield & Sub· shield) 

M,eduUa 

Cross Section 

Microstructure of dorsal guard hair of Tiger, Panthera tigris (Linnaeus) 
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2. Panthera leo ( '. I ae s) 

Common n:am,e : Lion 

Coat 'coioW' : Coat sandy grey t,o tawny yeUow withou'c any markings on it; dark, saggy mane 

around the neck and shoulders, in mal,e;a long tussel of hairs present a·t the end of tail. 

Distribution : Gir forest in the Stat,e ,of Guj.arat. Extralimital : Africa. 

Characteristics of hair : Golour : Pale buff or yellow buff, with or without black tip ,or entirely 

black; Profilt : Spatulate,straight, shielded, mane rod like and u,ns ield; Length : 17-48 mm 

(39:t 6), mane 80~160 mm (146 ± 7); Diameter: Basal: 30-50 J.l (40 ± 6), Sub-sh'eld : 50-60 11 

(54 ±3), Shield! 60-70 p (66 ± 3)~ Sca,le cou.nt/mm of hair length : 192~260 (230); Scale type: 
Imbricate-flattened; Scale Pattern : Irregular waved mosaic; Scale margin : Smooth with little 

wave; Scale margin distance: Intermediate" SS' 19 .. 48 J.l (32 ± 8); PD : 7~ lO '11 (9 ± 1); Medullary 
configuration : Simple unbroken amorphous; Medullary index :: 0,.550-0.557 (0 . .553 ± 0.002); 

Cross Section : Circular. 

Pelage colour ,of Lion 
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Cuticle 

Medulla 

Cross Section 

Microstructure 'of dorsal guard hair of Pan.thera leo (Linnaeus) 
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3. Panthera pardus (_ .. · .. 4 ..... aeus) 

Common name : Leopard 

Coat colour: Coat-colour dnnamon buff, marked with small dos1e set black r'osettes. 

Distribution : Thr,oughout India in ,suitab',e po,ckets. Extralimital : Africa, Asia e~cept the high 
'Tibetan Pla~eau. 

Characteristics of hair :: Colour: Rufous brown with or without black tip or endrdy black; Profile 
: Spatulate, straight, shielded; Length: 8-32 mm (21 :t 6); Diam,eter: Basal: 20 .. 4'0 }J (26 ± 4), Sub~ 

,shield: 40 ... 50 }J (46:t 2) Shield: 60-70 Jl (58 ± 7); Scale type: Imbri,cat,e-flattened; Scale Pattern 
: I.rr.egular waved mosaic; Scale margin: Irregularly waved witb few B,otches; Scale margi,,, ,distance 
: Intermediate; Scale count/mm of hair length: 210-325 (275); SS: 20-40 (33±5); PD: 7 .. 14 (10 

:t 3); MedullarycQnfigurlltion : Unbr,oken vacuolated; Medullary index: 0.657 .. 0.668 (0,.663 t 

0.004); ,Cross Section: Cir,cular. 

Pelage ,eolollr ,of Leopard 
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Cuticle 

Medulla 

Cross Sectio.Q 

Micr,ostructure of dorsal guud hait' of Leopard, .Pllnu,erA pllraus (Liooaeus) 
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4. Uncia uncia (Schreber) 

Common name : Snow Le'opard 

'Coat Icolour : Grayish white coat with paler rosettes. 

Distribution : In India fr'om Kashmir 'to Arunachal Pradesh along the Himalayas. Extralimital: 
Afghanistan, BhutaD, China, CIS countries, Mongolia, Nepal, Pakistan. 

Characteristics of hair: Col()ur: Basal white or pale Buff, rest of hair light Brown with or without 
,dark tip; Profile ! Spatulate., straight, shidded; Length : 1 '9 ... 44 mm; Diameter :8 : 20 p, Ssh : 
20 .. 40 11 (281: 3); S :30 ... ,60 }l (42:1: 7); Scale type : Imb.ricate-c,~enate; Scale Pa,tttm : Irregular wave; 

SCllle mflrgin : Irregularly rippled; Scak ma~gin distanct :: Distant; Scale count/m,m of hair length : 
90 ... 134 (115); SS : 21-30 p (216:1: 3); PD : 9 .. 22 tJ (14:1: 4); Medullary configuration: Unbroken 
vacuolated; Medullary index: 0.659-0.,672 (0.6651: 0,.005); Cross Section: Circular. 
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Cuticle 

Medulla 

Cross Section 

Microstructure of ,dorsal guard hair ,of Snow Leopard, ,uncia uncia (Schreber) 
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5. cinonyx jubatus venaticus ( 

Common name : Cheetah 

Coat colour : Coat colour from tawny to buff, with solid black spots set quite dose together; a 

black stripe extends from the eye to the mouth o,n each side. 

Distribution :: Last r,ecord in India is from near Hyd,erabad in 1951 and near Chandragiri in 

southe,rn India in 1'9'52 (Alfred et al.) 2002). Extralimital: Nortbern Iran. 

Characteristics of bair : Colour : B : Buff, M: Tawny, A : Brown; Pf';ofiit :: Thin, straight, rod 

like;Lmgth : 37 .. 47 mm (43.7:t 2.07); Dia,meter : 50-65 Jl (56:t 3.56); Scale type: Imbricate­

crenate; Scale Pattern : Irregular wave; Scale margin : Irregularly Rippled; Scale margin distance : 
Intermedia~e; Scale count/m,m of hair length: 435-538 (489); SS : 7.5-21.87f.1 (14.81 :t 4.31); 

PD: 3.12-9.,39 p (5.25 i: 2.24); Medullary configuration :: Simple unbroken amorphous; Medullary 
i ,,,Jtx :: 0..,62 ... 0.66 (0.,635 ::1: 0.001); CrfJSS Section: Circular. 

Remarks : Shades vary gc'eatiy. Whole hair may be light brown to dark tawny or more dark. 

Pelage colour of Cheetah 
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Cuticle 

Medulla 

Cross Section 

Microsuucture of dorsal guard hair of Cheetah Acinonyx jubatus venaticus (Griffith) 
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6. ardofolis marmorata (Martin) 

Common name :: Marbled Cat 

Coat colour : Rich ochraceous brown in colour with dark stripes and blotches which tends to 

show the ma.rbled pattern. 

Distribution: North-eastern India. Extralimital: China, Indonesia, Mai,ayasi,a, Myanmar, Nep,ai 

to Vietnam, Tha ·.land. 

Cbar,acteristics of . ,ai : Colour: Seal Brown or with :a white or Crea.m Buff band slightly below 

the tip; · Profile: Spatulate, Straight, Shielded; Length: 18-22 mm (20.2± 1.53); No. of Band ~. 1 

or none; Diameter: B : 28-31 }.1 (30 ± 1.0), Ssh : 49-51 }l, (49.8:l: 0.748); S : 47-53 J1 (50:1: 1.8); 

Scale type :8 & Ssh .: Imhricate Hattened, S : Accuminate; Scale Pattern: B '& Ssh : Regular w,ave, 

S : Diam,ond p'etal or broad petal; Scale margin : Smooth; Scale margin dis,ta.n,ce : B & Ssh : 

nte.rmediate, S: Distant; Scale c,ountlmm ofhair k .ngth : B :: '527 .. 583 (555), Ssh ~ 148 .. 18'9 (164); 

S: 7,6-97 (89); SS: B: 7-17 po (l1.8± .0.8), Ssh: 12.5-17p (9.5:1:1.62), S: ,8- 10]J (9.5:t0.17); 

PD : B : 5-10 }l (5.8 :I: 0.49), Ssh : 7-12 )l (9.8:l: 1.79), S : 19-25 Jl (22 ± 1.91); Medullary 
configuration: Uniserial ladder; Medullary index : 0.54~0.60 (0.577 ± 0.004); Cross Se,ction : 
Almost cir,eular. 

Pelage oolouc of Marbled Cat 
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Cuticle 

Cuticle (Shield) 

Medulla 

Microstructure of dorsalguar,d hair of Marbled Cat, Par-doftlis marmo,rata (M.artin) 
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7 ,. rionailurus rubtginosus (I.. o oy Sa' t 'lair ) 

Common name: Rusty-spotted ,Cat 

Coat colour : Fawn :grey in colour with brown spots and lines arranged almost in linear panern; 

markin,gs on head :and shoulder are dark brown,. 

Distri ution ; Its occurrence restricted in India to Andhra Pradesh, Gujarat, Jammu and 

Kashmir, Madhya Pradesh, Maharashtra, Pondicherry and Tamil Nadu. Extralimita/: Sri Lanka. 

Characteristics of hair : ,Colour : Seal brown, darkest at the widest portion & gradually being 

lighte.r towards the base or seal brown with a light tawny band below the tip; Profile: Sp,atulate, 

Straight, Shielded; Length: 11 ... 19 mm (14.28 ± 2.37); No. of Band: lor none; Diameter '; B : 50 

fl, Ssh : ,48-55 }l (50 ± 1.8), S : 57-66 Jl (60 ± 1.49); Scale type: B & Ssh : Imhrkate-crena't,e S : 

Imbricate-flattened; Scale Pattern : B & Ssh : Ir~egular wave, S ! Mosaic; Scale margin ; B & Ssh 

: Rippled, S . Smooth; Scale margin distance: B : Close, Ssh : Intermediate, S : Distant; Scale 
c(),unt/mm ()f hair length: B ! 575-615 (600), Ssh : 329-385 (350), S : 97-138 (123); S5 : B : 

8-16 11 (122 ± 3.1), Ssh : 10.5-28 P (18.7 ± 4.2), S : 19-35 }l; (29.0 ± 1.9); PD ! B : 4-7 }l 

(4.8 :t 0.23), Ssh : 4-10 p. (6.1 ± .4), S !. 8-10.5 )J (9.125 ± 0.6); Medullary ,configuration: 
Unbroken ceUular;Medullary index: 0.777-0.779 (0.778 ± 0.001); Cross Section: Ovate. 

Pelage colour of Rusty-spotted Cat 
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Cuticle (Basal & Sub-shield) 

,Medulla 

Cuticle (Shield) 

Cross Section 

Microstructure of dorsal gu,ard hair ,of Rusty-spotted Cat) Prionllilurus rubiginosus (I. 'Geoffroy-Saint Hilaire) 
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8. Prionailurus bengalensis ( er ) 

Common name: eopard Cat 

Coat coloW' : Coat yellowish above, white below, ornamented throughout with black or brownish 

spots; four distinct bands run from the ,crown over the neck. 

Distribution : Forest regions of India fr,om Kashmir and the Himalayas to Cape Comorin; 

Extralimital : Afghanistan, Bangladesh, China, Cambodia, Indon,esia, Japan, Korea, Loas, 

Maaysia, Myanmar, Nepal, Pakistan, ,Phil" ppines, Taiwan, Thailand, Commonwealth of 
Independent States (old U.S.S.R.) and Vietnam. 

Characteristics of hair: Colo,ur: D,ark chestnut brown with lighter basal region ,or dark ,hes'cflUI: 

with light tawny band below the tip ,or tawny with dark chestnut tip; Profile: Spatulate, Straight, 

Shielded; Lmgth : 12.6 .. 18.9 mm (15.7 ± 1.2); No. of Band: 1 or none; Diameter: B : 47-56 1l 

(50 ± 2.7), Ssh : 60-90f.1 (70 :t 2.9), S : 68-90 p (78 :t 1.2); Scale type: mbricate-crenate; 

Scale Pattern: Irregular wave; Scale margin! Crenate; Scale margin distance: Close; Scale countlmm 
of hair length: 570-630 (600); SS : 11-16 }l (12.4 ± 0.15); PD : 3-5 fJ (4.2 ± 0.6):; 

Medullary configura,ti,on: Unbroken cellular; Medullary index: 0.78-0.8 (0.79 :t 0.07); Cross 
Section : Ov.ate. 

Pelage colour of Leopard Cat 
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Cuticle 

Medulla 

Cross Section 

Microstructure of dorsal guard hair 'of Leopard Ca1t, Pr,~onailurusbengllknsiJ (Ken) 
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9. Prionailurus viverrinus (Bennett) 

Common name : Fishing Cat 

Coat colour : Coa't earthy gray infused with brown; black or brown body markings consist of a 

series of elongate spots arrang1ed in moOre or less longitudinal ,rows; ,six to eight dark lines run from 

the fore head over the crown on to the neck; t.ail distinctly ringed with black. 

Distribution: In India, Andhra Pradesh Ass,am, Karnataka, Kerala, Maharashtra, 'Orissa, Tamil 

Nadu, Uttar Pradesh, West Bengal. Extralimital : Bangladesh, China, Indonesia, Malayasia, 

Myanmar, Nepal, Pakistan" Sri Lanka, Taiwan, Thailand, Vietnam. 

Characteristics of ,air: Colour: To(,ally scarlet brown or with a cr,eam buff band below the tip; 

Profile: Narrowly spatulate, Str.aight, Shielded; Length: 9 .. 18 mm (13.97 ± 3.2); No. of Band: 

1 or non,e, Diameter :B : 30-50 II (43 ± 5.7), Ssh ; 50-'90 'f.! (60 ± 7.1), S '; 5.0-90 'Il (70 ± 5.9); 
Scale type : Imbricate .. ,crenate; Scale Pattern : Irregular wave; Scale margin : Crenat,e; Scale 

margi,n distance: Close; Scale count/m,m of hair length: 430 .. 580; SS : 20~30 Jl (24.0 2.8); PD : 

3 .. 7 fl (4.8 ± I); Medullary configuration: Unbroken cellular; Medullary index: 0.74-0.77 fl 

(0.75 ± 0.009); Cross Section :: Ovate. 

Pelage colour of Fishing Cat 
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Cuticle 

Medulla 

.. 

Microstructure of do,rsal gu,ard hair of Fisbing Cat, Prionllilurusviverr.inus (Bennett) 
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o. Otocolobus manul ( a las) 

Common name: Palla's Cat 

Coat colour : Colour silvery or iron gray; Hairs on the back are sooty black at the base, then 

white, and again black at the tip; dark transverse stripe on the loin some times on the limbs also; 

distal pordon of the tail is ringed which ends in a black t: p. 

Di,stribu·tion : Jammu and Kashmir in India. Extralimital : Caspian Sea to Himalaya, 

TransbaikaHa, Afghanistan, China, Iran, M'ongolia, Pakistan, Tibet.. 

Characteristics of hair: Colour: Chestnut brown or dark bay with a broadwhit,e apical band at 

the widest portion; Profile: Spatulate, Straight, Shielded; No. of Band: I; Length: 21.5-32 mm 

(27.35 ± 2.83); Diame.ter : B : 20-30 po (21 :t 0.02), Ssh : 20-30 J.l (21 i: 0.08), S : 50-60 fl 

(61:1: 0.80); .scale type: Imbricate~flattened, apical~elong;ate' Scale Pattern: Regular mosaic; Scale 
margin: Smooth; Scale margin distance: ntermediate; Scale countlm.m of hair length : 286·-418 

(300); SS : 34~47 p (39.2:t 1;9);fD : 6-11)1 (7.2 :t 0.6); Medullary configuration: Unbroken 

amorphous; Medullary index : 0.60~0.63 (0.62 ± 0.006); Cross Section: Oblong. 

Pelage colour ,of Palla's Cat 
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Cuticle (Sub-.shield) 

Cutjcle (Apical) 

Medulla 

MicrOSlruClure of dorsal .guard hair of Palla~s Cal, Otoc,%bul manu/ (Pallas) 
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. Felis silvestris Sc b 

Common name: Des,ert Cat 

Coat colour: Coat pale yellow with numerous black spots; terminal half of the tail is ringed with 

black; two horizontal stripes on t.he cheeks; numerous dark cross lines on the outside of the limbs; 

two d'stin,ct black bars on the inner side of each forearm; chin, throat and breast white and 

witbol).t any spot; few black hair,s on the ear tip. 

Distribution: North-western and .central India. Extralimital : In Pakistan from Sind west to 

northern Africa and northwards inl'O the steppes of central Asi.a .. 

Characteris'tics of hair : Colour : Dark buff or light yellow with creamy buff band at the apical 

portion; Proji,/e : Spatulate, Str,aight, Shield,e,d; Length: 18-24.5 mm (21.16 ± 2.0.8); No. of Band 
. Usually}, rardy 2; Diameter: B : 20Jl, Ssh : 2.0-30 Jl (22:t 1..01), S : 40-60 }l (47:t 4.06); 

Scale type : Diamond petal or imbricate ovate; Scale Pattern : Regular mosaic; Scale margin : 
Smooth; Scale margin distance: Distant; Scale c,ount/mm of hair .length: 152- 96 (178); 

SS : 20-34 ~ (26 ± 4.'937), PD : 17-24 ].I (19.85 ± 1.816); Medullary configuration: Uniserial 

ladder; Medullary index: 0.75-0.76 (0.755 ± 0.00025); Cross Secti,on : Circular. 

Pelage colour of Desen Cat 
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CutiCle 

Medulla 

Cross Section 

Microstructure of dorsal guard bair of Desert Cat, Felis silvestris Schr'Cber 
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2. Felis chaus c r 

Co.mmon Rame : Jungle Cat 

Coat colour : Colour varies from sandy grey to yellowish grey; tail is ringed with black to war-ds 
die end and has a bl,ack tip, the paws are pale yellowish, black or .sooty brown underneath; ears 
are reddish, ending in a small pencil of bl'ack hairs; underside of the body is paler, with vestiges 
of stripes on the unders.ide and flanks. 

Distribution: Almost throughout the country. Extralimital : Afghanistan, Alger.ia, Arabia, 
Bangladesh, China, Egypt, Ir.an, Iraq, Israel, Kenya, M.alawi, Morocco, Mojambique, Myanmar, 
'Nepal, Pakistan, S.ri Lanka, Syria, Thailand, Vietnam, Yemen, Zambia, Zimbabwe, CIS countries. 

Charact~risties of hair: Colour: Alternately banded w' th Prout's brown and olive buff or cream 
buff; tip dark and base lighter in shade; Profile : Almost rod like, usually 3-4 oonsttictions along 
the length of the hair; Length: 26-47 mm (3'9 . .5 ± 2.23); No. of Bana : 4; Diame.ter: 30 ... 55 J1 
(48 ~ 5.6); Scale type : B : Imbricate~renate, S & Ssh : Imbricate .. flattened; Scale Pattern : 
B : Irregular wave, S & Ssh : Mosaic; Scale margin :: B : Crenate, S & Ssh : Smo'ot.h; Scale margin 
distance: Intermediate; Scale countlmm (Jfhair length: B .: 536 .. 6'92 (672), Ssh ! 326 .. 562 (481), 
S :: 331 ... 549 (483); SS :8: 21 .. 44 J1 (31.6 ± 6,.6,8), Ssh: 27-50 .~ (39.7 ± '7.3), S : 24*35 Jl 
(28;t 3.5); PD : B : 3-11.5 }l (6.6;t 2.54), Ssh : 10-15.5 Jl (10.8;t 1.9); S : 8 .. 14 .~ (11.45 * 2.45); 
Medullary ,configuration :: Unb.roken vacuolated; Medullary index: 0.684-0 .. '71 (0.69'9 ± 0.004); 
Cross Section : Ovate. 

Pelage colour of Jungle Cat 
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Cut,ide (Basal) 

Cuticle (Shield & Sub~,shield) 

Cross S«tion 

Microstructure of dorsal guard hah ,of Jungle Cat, Felischllus Schreber 
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. Catopuma temminckii (V' gor & H rsfield) 

Common name : 'Golden Cat 

Coat c"Olour : Coat ,golden brown to dark brown, without any 'crace of pattern on it; faint stripes 

present on the shoulders; flanks and face, most conspicuous being a horizonta white cheek stripe 

running from below the eye to behind the gape. 

Distribution : Sikkim to northeastern India. Extralimi.tal : Bangladesh., Cambodia, China" 

Indonesia, Laos, Malaysia, Myanmar, Nepal, Thailand, Vietnam. 

Characterisdcs of hair: Colo,ur : Upper shaft brunt umber, lower shaft tawny; Profile : Spatulate, 

St.raight, Shielded; Length: 7..5-15 mm (11.11 ± 1.52); No. of Band: Nil; Diameter: B : 50 fl, 
Ssh: 50-90 11 (64:t 3.84), S: 60-'90 p (72:t 2.66); Scale type: Imbricate-flattened; Scale Pa,ttern : 

Regular mosaic; Scale margin : Smooth; Scale margin distance: Intermediate; Scale count/mm of 

hAir kngth : 227~306 (263); SS : 26-31 Il (29:t 1.89); PD : 6-10 IJ (7.6 ± 1.03); Medullary 
configuration: Unbroken cellular; Medullary index: 0.59 .. 0.60 (0.59'5 :t 0.0026); Cross Section: 

Alm'ost Circular. 

Pelage colour of Golden Cat 



Atias on HAirs ()flndiAn MAmmAls : CArnivorA --------~-----------~~----

Cuticle 

Cross Secdon 

Microstructure of dor,sal guard hair of Golden Cat, ClllqpUmll temminckii (Vigors & Horsfield) 
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4. Caracal caracal (Sc r ber) 

Common name : Caracal 

Coat colour : Coat ,colour reddish ,gray above, buff below; faint indications of spots ar,e present 

on the under.surface and sometimes on the back. 

Distribution : In India, Gujarat, Madhya Pradesh, Rajasthan and Uttar Pradesh. Extr;a/imital ,: 

From Pakistan west to Arabia and greater pan of Africa. 

Characteristics of hair: Colour :: D,ark chocolate brown, basal Russet; Profile: Spatulate, Straight, 

Shielded; Length: 7-13 mm (10.7:t2.08); No. of Band :: Nil; Diamete,r: B: 50-70 f1 (56:1:3.07), 

Ssh : 50 ... 60 .. (54:t 0 .. 98), S : 50-90 f1 (66 ± 1.28); Scaletyp,e ,. Imbrica~e ... crenate; Scale Pa,ttern : 
(rre,gular w,av,e mosaic; Scale margin : Crenat'e; Scale margin distance : Close; Scale ,countlmm of 

h,air length: 52,8-580 (556); 5S : 16-28 Il (23 9 ± 1.29); PD : 4-1.0 J.l (5.1 ± 0.,6); Medullary 
configur4ti.on : Unbroken amorphous; Medullary index: 0.80-0.82 (0.805 :t 0.0001); Cross 

StChon : Ova'ce. 

Pelage colour of Caracal 
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Cuticle 

Medulla 

Cross Section 

Microstruclur,e of dorsal guard hair .of Car,acai, C.aracal caracaJ (Schreber) 
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15. Lynx lynx (Linnaeus) 

Common name: Lynx 

Coat coloW' : C'olour reddish or d,ark sandy gray; in summer the ,coat show,s :a sprinkling of spots 

which may persist, but usually disappear in wint,er. 

Distribution; Kashmir in India. Extralimital : From Scandinavia t,o east'ern Siberia and 

northeastern 'China, Europe, Asla Minor through mountains of Central Asia. 

CharacteristiC$ ,of hair : Colour: Apical dark seal brown and alternately banded with cr,eam buff; 

Profile! Almost rod like, with constriction atcr,eam buff banded regions; Le,ngth : 19.7 ... ,35mm 
(29 . .2±3 . .o6); No. ,of Band : 5; Diameter: Dark seal brown band r,egion: 45-60 '~ (54:1:3.2), Cream 

buff band .f'egion :40-48 p (4,3±2.4); Scaletyp.e: Imbricate flattened; Scale Pattern: Regular wave; 

Scale margin: S.mooth; Scale margin distance: Intermediate; Scale c.ountlmm ,of hair length: 
190-245 (232); SS : 14·42 fl (30.4± 4.1); PD : 5 .. 8 ~ (6.4:1: 1.01); Medullary configurati,on : 
Unbroken c,eUular; Medullary index : 0.774-0.848 (0.806 ~ 0.0304); Cross Section: Ovate. 

Pelage colour ,of Lynx 
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Cuticle 

Medulla 

Cross Section 

Microstructure of dorsal guard hair of Lynx. Lynx lynx (Unnaeus) 
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. Neofolis nebulosa ( · FEith) 

Common name :: Clouded Leopard 

Coat colour: 'Co,alt colour vades from gr'ey to earthy brown, markied with black-bordered irregular 

rosettes; head spotted and face with cheek stripes; tail ornamented with rings. 

Disuibuti,on : In India, Sikkim toNE states. Extralim.ital : Camhodia, China, Indonesia, 

Malaysia, Myanmar, Nepal, Taiwan, Thailand a l d Vietnam. 

Characteristics of air : Colo,ur :: D,ark chaco, ate brown; Profile : Spatula'te, Straight, Shielded; 

Length' 11-17 mm 03.2:t 2.16); No. of Band: Nil; Diameter: B . 25-40 }1 (30 ± 2.8), Ssh ! 

40-60 '~ (50 ± 1.6), S : 50-80 Jl (70 ± 4.8); Scale type: B & Ssh : Imbricate-crenae,e, S : Imbricate­

flattened; Scale Pattern: B & Ssh: Irregular wave, S : Mosaic; Scale ,margin: B & Ssh :: Crenate, 

S . Smooth; Scale maTlgin distance : B & Ssh : Intermediate, S : Distant; Scale count/mm ()f hair 
length ': B : 514-792 (682), Ssh : 409-596 (476), S : 300-445 (386); SS; B : 23-49 J.1 (33 ~ 9.1), 

Ssh : 12 .. 23 .. (1<6.75 :t 2.8), S: 11-.36 }1 (20.35:t 6.81); PD !B : 2.5-8.0 f1 (7.65 :t 2.75), Ssh : 

4.5-7 ·~ (6.1 %0.94), S : 7.0-11.5 'J! (9.55 ± 1.44), Medullary configurati()n : Unbroken vacuolated; 
MeauJ/ary index: 0.608-0.63 (0.62 :t 0.008); Cross Se,etion : Ovate. 

Pelage colour of Clouded ,Leopard 
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Cuticle (B.asal '& Sub-.shield) 

Cuticle (Shield) 

Medulla 

Cross Section 

Microostructure of ,dorsal guar,d hair of Clouded Leopard, Ne()felis ne,bulos4 (Griffith) 
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7. Ursus arctos aeus 

II. mily UR I AE 

Common name : Brown Be,ar 

Coat ,colour : Coat brown, heavily furnished with underwool in winter. 

Distribution: In India higher reaches of Jammu-Kashmir and Himachal Pradesh .. Extralimital :: 
Almost whole of North Te,mperat,e Zone in Asia, Europe and North Am,erica. 

Characteristics of hair : Colour : Seal to clove brown; Pr.0file : Spatulate, Straight, Shielded, A: 

curly; L~ngth ,: ,65-71 ~ (68.8 ± 2.08); No. of Band: One or rarely abs'ent; Diameter: A : 50e lOO 

po (73.75 ± 9.15), S : lOO-150~ (121.25± 16.02), B : 90-120 }1 (10 l.25 ± '9.27); Scale type: 

Imbricate ... Smooth; Scale Pattern ; B & Ssh: Irregular w·ave, S : Irregular mosaic; Scale margin : 
Smooth; Scale margi.n distance: Intermediat,e; Scale c,ountlmm ,of .hair length: 2'90-360 }l 

(310 ± '9,.25); SS : 20~40 p (34 ± 4;95); PD : 10-30 IJ (18 ± 5.44); Medullary configuration: 
Unbr,oken cellul,ar; Medullary index: 0.32-0.34 (0.33 % 0.012); Cr.oss Section: Oval. 

P~lage colour of Brown Bear 
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Cuticle (Shield) 

Cuticle (Basal &: Sub-shield) 

Medulla 

Cross Section 

Microstructure of dorsal guard hair of Brown Bear, Ursus arctos Linnaeus 
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18. Ursus thibetanus 

Common name : Himalayan Black Bear 

Coat ,colour: Black. 

. 
UVler 

Distribution :: Himaiay.as in India. Extra/imitll/ : From our limits eastwards to China and Jap.an, 
southwards to Myanmar and Malay ,countries and westwards to Baluchistan .. 

'Characteristics of hair: Colour: Black; Profile: More or less straight, Shielded, A : Tapering; Length ~ 

2540 mm (34.42 ± 4.39); No. of Band: Nil; Diamet-er : A : 50-100}! (73.75 ± 9.15), S : 100-200 p 

(l36.66±34.96), B ; 70 .. 150 ~ (l06.25±26.42); Scale type: Imbricate-Crenate; Scale Pattem: B & Ssh 

: Irregular wav,e, S : Irr~gular mosaic; Scale margin : Crenat,e; Scale margi.n distance :: Qose; Scale 

,countlmm of hair length: 450·600 ~ (510 ± 20..05); SS: 30,..50 II (40 ± 6.32); PD : 2-10 1}1 (7± 1.58); 

Medulillry ,configuration: Unbroken vacuolated; Medullary index: 0.29-0.32 (0.31 ± 0 .. 01); ,Cross 

Section : Circular. 

Pelage colour of Himalayan Black Bear 
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CUlkle (Basal &: Sub~shield) 

Cuticle (Shield) 

Medulla 

Cross Secd,on 

MicrostructuJle of dorsal guard hair of Himalayan Black Bear, Ursus th,ibe,tanus euvier 
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9. Helarctos malayanus ( a - s) 

Common name: Malayan Sun Bear 

Coat coloUl' : Black. 

Distribution: Northeastern Indi:a. Extralimi.tal: Myanmar eastw.ards to Vietnam and southern 

China and southeast t·o Malaysia .and Indonesl.a. 

'Characteristics of hair: Colour: Back; Pr.ofile : Unshidd, almost curly; Length: 12-18 mm 

(15.5 ± 1.73); No. of Band: Nil; Diameter: A : 50-90 }l (62.5 :t . 0.39), M : 90-100 11 

(98.75:1: .3.3), B . 7~-150 11 (70..25:t 6.4); Scale type : Imbricate-Crenate; Scale Pattern: S & 

Ssh: Re.gular wave, B : Irregular mosaic; Scale margin : Crenate; Scale margin distance : 

Intermediat,e:; Scale countlmm of hair length :: 95-120 (100:1: 0.25); SS : 30-70 f1 (47:1: 13.46); 

PD : 10-20 P (17 :I: 2.58); Medullary ,configuration : Simple unbroken amorph,ous; Medullary 
intkx : O.86~O.89 (0.87:1: 0.001); Cross Section: Circular. 

Pelage colour of Malayan SUR Bear 
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Cuticle (Shield ,Be Sub-shield) 

Cuticle (Basal) 

Medulla 

Cross Section 

Microstructure of dorsal guard hair of Malayan Sun Bear" Heltzrctos mlliayanus (Raffles) 
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20. Melursus ursinus (5 aw) 

Common name : Sloth Bear 

,Coat colour : Black.. 

Distribution : Almost throughout India in suitabl,e forested ar,ea; Extralimital : Sri Lanka. 

Characteristics of hair: Colour : BI.ack; Profile : More or less straight, shidded; Length : 
59-73 mm (69.44 ± 3.02), No. of Band: N' ; Diameter: A: 100~ 70 ~ (127.14 ± 26.57), S : 

150-200 p (170:t 19.0), B ! 100-160 .. (123.75 ± 19.07); Scale type: Imbricate-Smooth; Scale 

Pattern : B & Ssh : Regular wave, S : Regular mosaic; Scale ma.rgin :: Smooth; Scale margin distance 

: Intermediate; Scale countlmm olhair length: 280-410 (380 :t 20.25); S5: 30 ... 60 ].I (45 t 10.25); 

PD :: 3-10 }l (7 ± 2.58); Medullary configuration: Simple unhroken amorphous; Medullary 
index: 0 '91 ... 0.92 (0.91 ± 0.008); C,.,oss Section: Oblong. 

Pelage colour of Sloth Bear 
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Cuticle (Basal & Sub-shield) 

Cuticle (Shield) 

Medulla 

Cross Sect.i,oR 

Mj.crosuucture of dorsal guard hair of Sloth Bear, Me/urs,us ursinus (Shaw) 
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. Ailurus fulgens Cuvi 

Common .name: Red Panda 

Coat colour: Body bright chestnut above and bl;lCkish below; legs black and soles hairy. 

Distribution : Arunachal Pradesh, Sikkim and northern West Bengal. Extralim.ital : China, 

Myanmar, Nepal.. 

Characterisdcs of hair : Colour : B : Cinnamon or Fawn, S& A: Brunt Umber; Profil.e . 
Spatula~e, Straight, Shielde,d; Length: 47-56 mm (50.4 ± 3.07); No. ,of Band : Nil; Diameter: B ! 

50 .. 60 p (54.5:1: 1..29), Ssh : 70-80 Jl (76.3 ± 3.3;,8), S : 110-130 fJ (116.4:1: 2.449); Scale type : 
Petaloid; Scale Pattern : Diamond petal; Scale margin : Smooth; Scale margindistan,ct : Distant:; 

Scale ,co:untlmm of ha;,r .length: 49,8-535 (522); 55 : 3.1-4.4 f1 (4 :t: 0.23).; PD : 10-14,,4 p. 
(13.12 ;t 0.36); Medullary configuration: Unbroken cellular; Medullary index: 0.61-0.649 
(0.63 t 0.011); Cross Secti(J,n : Circul,ar. 

Petage ,colour of Red Panda 
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Cuticle 

Medulla 

Cross Section 

Microstructure ·of dorsa! guard hair of Red Panda, AilurlU folgens Cuvjer 
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22. Hyaena hyaena ( 1 naeus) 

III. F.amHy HYAENIDAE 

Common name: Hyena 

Coat 'ooloU1': C,oat-colour cream, buff, grey to pale brown; dark brown to black stripes on the 

body and legs; length ,of hairs of the mane ranges upto 200 mm,whHe those ,of the {,est of ,the 

body ,about 70 mm; 

Distribution :: In India, from low lands of Jammu and Kashmir and Kumaon at north to Nilgiri 
Hills at ,south; w,est from Gujarat ,east upto West BengaL Extralimital : Northern and ,eastern 

Africa, sou,th to Tanzania; Asia Minor to Arabia, Ir.an, Transcaucasia and 'turkmenia. 

'Characteristics ,of hair ': Colour : A : Seal brown, paler towards root, B:Cc,eam buff; Profile : 
Straight, b.anded, no ,shidd; Length: 30-'96 mm (60 ± 25.5); No. of Band: 2" rardy 3; 
Diameter: A: 30 .. 80 ·~ (58±15.36), Ssh: 70-170 f.1 (l18:t3.l.49), B: 80-150 J.1 (113~34.94); 

Sca,k Pattern : Irregular wave; Scale margin : Crenate; Scale margin ,distance : Intermediate; 

Scale ,countlmm ,of hair length :: 175 .. 335 (295); SS: 57.25-71.5 11 (64.26 ±5.04); PD : 1.8-13.9p 

(10.75:1: .l.05); Medullary '(,onfiguration : Simple unbroken ,cellular; Medullary index: 0.56 .. 0.5'9 
(0.57 ± 0.002); Cross Section: Almost drcular .. 

Pelage colour ,of Hyena 
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Cuticle 

Medulla 

Cross SectioR 

Micr,ostruclur,e ,of dorsal guard hair ,of Hyena, HyaenA hyaena (Linnaeus) 
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3. Canis aureus a u 

IV. amHy ANI 

Common name: Asi,atic Jackal 

Co,at colour : Coat colour, a mixture of black and white washed with 'buff. 

Distribution: Almost throughout the country. Extralimital : Afghanistan, oentral SW and south 

Asia, North and East Africa, SE Europe, Iran, Nigeria, Tangania,Thailand, Transcaueasus, 

Sri Lanka. 

Characteristia of hair: Colour: Brunt umber usuaUywith 'bro,adwhite or fawn ooloured hand 

at ,subshield, rarely posterior, basal region lighter; Profile: Narrowly spatulate, straight, shielded; 

Length: 24-71 mm (46.76% 13.14); No. of Band: 1 or rardy abs,ent;Diamet,er : B : 40-'90 IP 

(56.5 ± 13.52)., Ssh : 40 .. 90 Il (61 ± l6.4), S : 50-110 Jl (76,.5 ± 22.16); Scale type ': Imbr.icate­

Crenate; Scale l?attern : Irregular wave; Scale margin : Crenate; Scale margindistane,e : 

Interm'ediat,e; Scale count/mm 'of hair I,ength : '165-215 (195); SS : 33-43 }1 (37..5 ~ 3.04); 

PO : 8-10 1J (8.45:1: 1.31); Medullary configuration: Vacuola'ted; M'eduUary index: 0.66-0.68 

(0.67 % 0.02) Cr,oss Section: 'Cir,cuiar. 

Pelage ,colour ·of Asiatic Jackal 
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Cross Section 

Microstructure of dorsal gu,ar:d hair of Asiatic Jackal, Canis aur.e,us Linnaeus 
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24. Canis lupus _ ........ . 

Common name : Wolf 

Coat colour : ,Dorsal grayish fulvous o,r reddish, with a brown shade, sometimes mixed with 

black; face and limbs reddish. 

Distribution: Except ,exueme south, practicaHy allover the ,country. Extralimital: Throughout 

the northern hemisph,ere, North America south to 20° N in Oaxaca (Mexico), Europe, Asia, 

including the Arabian Peninsula and Japan excluding Indo .. China. 

Characteristics of hair: Colour: Extreme basal white, B : brunt umber, M : ,cream buff, A : clove 

brown; hofile : Almost rod like with very long shield region and comparative y thin apical 

portion; Length: 05-110 mm (107 ± 1.4); No. ,of Band: I, very brQad ,cream buff band at the 

middle; Diamaer: B :: 60 .. 90]l (74± 10.56), M : 90-140 'Il (Il6 ,;!; 10.32), A: 60-90 J.1 (72± 14,.69); 

SCAle type: Imhricate-Crenate; Scale Pattern: Irregular wave; Scale margin: Smooth with number 

of notches; Scale margin distance: Intermediat,e; Scale countlmm ,of hair length: 234-332 (252); 

SS : 10 .. 33 tJ (26.7 ± 7.74) fL; PD : 8-16.5 ~ (10.5 ± 2.34); Medullary configurati,on : Va,cuolated; 

Medullary index: 0.53 ... 0.58 (0.55 ± 0.018); Cross Secti.on ; Circular. 

Pelage colour of Wolf 
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Medulla 

Cross Section 

Micr,ostruc.ture of dorsal guard hair of Wolf, Canis lup.us Linnaeus 
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25 .. Vulpes vulpes (Linnaeus) 

Common name: Common Red Fox 

Coat colour ; Colour gready variable fro.m bright yellow, silvery, gray but rich in reddish tinge. 

Distribution: In India, Gujarat, Himachal Pradesh, Kashmir, Punjab, Rajasthan., Sikkim, Uttar 

Pradesh. Extralimital .: Throu.gh'out Pai.aearctic region, North America, Australia, Continental 

Asia, Europe, In,do-China, Japan, 

Characteristics of hair: Colour:' Brunt umber or Proues brown with or without broad cream buff 

or lighter band at shield bas·e white or paler.; Profile : Spatulate, Straight, Shielded; Length: 

31-52 mm (42.7 ± 6.65'9); No. of Band: 1 or none; Diameter: B : 30-60 )l (42 ± 8.32), Ssh : 

40-50 p (44.5± 4.94), S: 50-90p (64 .. 66 ± 3.196); .scale type: Imbrkate-Crenat·e, A : Imbricate .. 

elongate or coronal .. dentate; Scale Pattern : B : Irregular wave, M . Irregular mosaic, A : Pectinate; 

Sca.le .margin : Cr,enate, A: Smooth; Scale margin distanc.e : Intermediate, A: Distant; 

SCAle cou.ntlmmof hair length: B : 103-163 (121), Ssb : 116-148 (124), S : 71 ~ 117 (83), 

A : (Mosaic) 128 .. 162 (142), A : (Pectinate) 196-366 (344), SS: B : 8.75-12.5 Jl (11.03 ± 1.35), 

Ssh! 9.4 .. 0.15 J.l (12.12± 1.55), S : 12.5-16.25 ~ (14.5:t 1.27); PD: B : 3.1-6.25 J.l (4.62* 1.02), 

Ssh: 3.7 .. 9.4 ~ (5 .. 13 ± 1.39), S: 3.75 7.5 ~ (5.68 ± 0.85); Medullary co.nfiguratio.n : Vacuolated; 

Medullary index: 0.72-0.73 (0.722 ± 0.004); Cross Secti,on :: Circular .. 

Pelage colour of Common Red Fox 
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Cuticle (Basal) 

Cuticle (Middle) 

Cuticle (Apical) 

Medulla 

Cross Section 

MicrostructUfe of dors,aI guar,d hair of Common Red Fox, Vulpes vulp,es (Linnaeus) 
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26. Vu/pes bengalensis ( aw) 

Common name: Indian Fox 

Coat colour : 'Colour gray, distinctiy.e in the black tip to its tail. 

DistcibutiO,D : Throughout the country. Ext-ralimital : Bangladesh, Nepal,Pakistan 

Characteristics of hair : Colour : Brunt umber, paler to white from subshield to basal res' on; 

Profile: Spatul,ate, Straight, Shielded; Length: 21-31 mm (26.6 ± 2.9); No. of Band: I (whit,e) ,at 

shidd regioD;Diameter :: B : 40 .. 60 p (50:!: 6.3), Ssh : 60, S : 80-100 tl (92 ± 7.4); Scale typ.e : 

Imbrkat,e-.f1attened, A : Corona -dentate; Scale Pa,ttern: B & M : Irregular-wave Mosaic, 

A : Diamond petal; Scale margin : Almost smooth with few notches; Scale margin distance : 
Distan't, ~ :: Intermediate; Scale c()unt/mm of hair length : B : 231-387 (287), Ssh : 126-196 (172), 

S : 122-158 (138); SS : 10-13 11 (11.6 :t 1.39); PD : 24-32 ].I (26.2 ± 2.2); Medullary 
configura#()n : Vacuolated; Medullary index: 0.80-0.83 (0.81 :!: 0.0 12); Cross Section: Circular. 

,Pelage caloW' of oman Fo 
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Cuticle (Apical) 

Cud I, (Ba al & Middl ) 

Medulla 

Cross Section 

Microstructure ·of dorsal guard hair of Indian Fox, Vulp.es benglllensis (Shaw) 



------~~----------------~~ Rina Chakraborty d-J.K. D~ 

7. Cuon alpinus ( a' las) 

Common name : Dhole 

Coat ,colour : Distinctive reddish coat varies in tone with seas'on and locality, tail tip blakish. 

Distribution: In Indi:a, south of river Ganges, peninsqla fr'om Coorg and Nilgiri HiHs 

nonhw,ards t,o Kashmir, Sikkim, Darjeeling disukt of West Bengal, Uttar Pradesh and NE India. 

Extra./imiul : Bhutan, China, Indo .. China, Indonesia, Korea, Malaysia, Manchuri,a, Mangolia, 

Nepal, Pakistan, Russia (Ussuri region, Siberia), Tibet. 

Charact«istics of hair: Colour. Brunt umber with a v,ery broad fawn coloured band just bel,ow 

the tip, basal somedmes whitish; Profile: Almost clod like; Length: ,35 .. 55 mm (44.2 ± 3.6); 
No. ,of Band '. 1, colour of bands towards ,apical side is d:arker and basal is lighter, length of 

band is extremely variable' Diameter: B : 60-100 fJ (80 ± 12,.64), M : 60- 120 ~ (84 :I: 19), 

A : 60-100 J.l (73:1: 11.,87); Scale type : B & M : Imbricat,e-Crenate, A : Coronal .. dentate; 

Scale Pattern : B '& M: Irregularwav,e, A : Pectinatle; Scale margin: B & M: Crenate; A: Almost 

smooth; Scale margin distance: B & M ,: Intermediate, A : Distant; Scale countlmm of hair length 

: M ,ac B : 103-151 (136), A : 240-298 (276); SS : M & B: 32-55 Jl (43 ± 3.7), A : 7-10 Jl 
(7..8:1: 1.2); PD: .M & B: 7-18 Jl (12.4:1:3.8), A: 39 .. 4911 (42.8±2.77); Medullary configuration 

: Vacuolated; Mtdullary index! 0.58 ... 0.60 (.0.59 ± 0 .. 02); Cross Section: Circular. 

Pdage Golour of Dhole 
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Cuticle (Apical) 

Cutide (Basal &' Mid,dle) 

MeduUa 

Cross Section 

M,icrostructure of ,dorsal guard hair of Dho,le, Cu,on ,alpinus (Pallas) 
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8. erpestes edwardsi ( . eo froy Sa'nt- llalre) 

. Family H RP ' TIDAE 

Commo.n name: Indian Grey Mongoose 

Coat colour: A tawny yellowish gray mongoose, with no stripes onrhesides ,of neck; with a 

trailing white-tipped taU. 

Distribution: 'Through,out India in suitable h,abitat. Extralimital : Afghanist:an, Bahrain, 

Indonesi,a, Iran, Jap,an, Kuw,ait, Mal,aysia, Nepal, P.akistan, Saudi Arabia, Sri Lanka. 

Cbaracteristic~ of hair : Colour : Alternately banded with cream buff and clove brown, dp 

dark, som,etimes overall ferrugineous; Profile: Straight, Un-shjeld, B.ande,d; Length: 200-31 mm 

(25.61 ±3.34); No. of Band : 5-7,80",85% hair.s with 7 bands; Diameter: A: 50~90 II (70 ± 12.4), 
M: 70e lOO fl (90 ± 8.17), B ': 50-'90 p (60 ± 5.4); Scale Type: Imbricate; Scale Patte.rn : Irr,eguiar 

wave; Scale margin: Crenate; Scale margin distance: Near; Scale count/mm of hair length: 
180 ... 225 (220); SS : 20 .. 40 tJ (30 ;1; 4.58); PD: 2-7 ]J (5 :l; 0.91); Medullary ,configuration: 
Unbroken with cortical intrusion; Medullary index: 0.81 .. 0.83 (0.82 .± 0.003); Cross Sec#on : 
Oblong. 

Pelage colour ,of Indian Grey Mongoo,se 
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Cuticle 

MeduUa 

Cros,s Section 

Microstructure of dorsal guard hair of Indian Grey Mongoose, Herpes.tes edwards; (E.Geoffroy Saint-Hilaire) 
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erpestes j ,avanzcus ( , ffr y In -Hlllre) 

Common name : SmaU Indian Mongoos,e 

Coat co.lour : .Dark olive brown in ,colour, minutely speckled with gold. 

Distribution : From Jammu and Kashmir at north to Andhra Pradesh at south and west from 

Gujarat east upto NE states. Extralimital : A(ghanistan, Bangladesh, Bhutan, Cambodi,a, China, 

Indonesia, Malaysia, Myanmar, Nepal, Pakistan, Thailand, Vietnam, and introduced in Cuba, Fiji 

isis, Hawaiian Isis., Jamaica, Japan, Puerto Rico, Surinam, Surinam, West Indies ,and many other 

tropical regions. 

'Characteristics of hair: G%ur : Alt,ernately banded with Clove brown and Buff with dark 

tip, ge,ographical variation evid,ent~ Profile : Straight, Unshield,Banded; Length : 13-18 mm 

(14.83 ;t 1.76); No. of Band :5-7, 78-810/0 hairs with 5 bands; Diameter : A : 25~50 1l 

(41.66:t 5.23), M : 50 .. 100 ~ (79.16 ,± '9.19); B :: 50-75 fJ (62.5 ± 4,.5); Scale Type: mbricate; 

Scale Pltttern : Flattened irregular mosaic; Scale margin: Smooth; Scale margin distance : Near; 

Scale ,countlmm of hair length: 95-120 (l04); SS: 10-20 fl (16±3.06); PD: 7 .. 10 ~ (8.31 ±O.o.8); 

Medullary configuration : Unbroken with cortical intrusIon; M,edullary index: 0.88-0.90 

(0.885 t 0.0067); C~oss Section: Ovate. 

Pelage colour of Sm,all Indian .M,ongoose 
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Cuticle 

Medulla 

Cross Section 

Microstructure ·of dorsal guard hair of SmaU Ind.ian Mongoose, H~rp~st~s javanicus (E.GeotTroy Saint~Hilaire) 



---------~~~ ____________ ~_ Rina Chakraborty '& }.K. De 

30. Herpestes .smithi ray 

Commo name: Ruddy Mongoos,e 

Coat colour: Colour tawny yellowish grey with black tipped tail. 

Dlstr bution : In India, Rajasthan east to West Bengal, southwards through Eastern and Western 

Ghats. Extralimita.l : Sri Lanka 

Characteristics of ba· r : Colour : Alternate. y banded with cream and clove brown, tip dark; 

Pllofile : Straight, Unshield, Banded; Length: 32-35 mm (34 ± 0.26); No. of Band: 7-9, 80-850/0 

hairs with 9 bands; Diameter: A : 50-70 'Il (60 * 5.8'9), M : 50 .. 100 ~ (80 ± 12.79)., B : 50-751l 

(70 ± 2.25), Scale Type: Imbricate; Scale Pa,tte.rn : Irregular wav,e; Scale margin : Crenate; 

Scale mat:gindistance ! N,ear; Scale count/mm of hair length : 152-198 (166); SS : 20-50 p. 
(30:J: 5.01):; PD : 3-10 Jl (7 :t 2.89); Medulla,ry configurati.on : Unbroken e,ellular; Medullary 
;,ntiex : 0.6 .. 0.62 (0,.617 ± 0,.008); Cross Section: Ov,ate. 

Pelage colour of Ruddy Mongoose 
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Cuticle 

Microstructure of dorsal guard hair lof Ruddy Mongoose) Herpestes smith; Gray 
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-. He.rpestes palustris hose 

CommORaame : Marsh Mongoose 

Coat colour : 'Gold flecked, Brown to Oliv,e-brown in ,colour, some times paler. 

Distribution : In India, West Bengal. 

-Characteristics of hair: Colour : Alc,ernat-ely bande-dwith Ochraceous buff and Proue's br-own 

with dark tip; Profile: Straight, Unshield, Banded; Length; 14-25 mm (18 5 ± 3.45); No. of 

Band: 5 .. 7, 90-'960/0 hairs with 5 bands; D.iameter: A: 25-50 f1 (40.83 ± 6.31), M : 50-100 }J 

(80 % 7.64), B : 50-70 Jl (58.33 ± 4.78); Scale Type: Imbricate; Scale Pattern: Irregular wave; Scale 

margin : Smooth with few notches; Scale margin distance: Near; Scale cou.ntlmm ofhair length: 
148-200 (160);SS : 10-20 Jl (1 ,6:t 2.02); PD : 4-10 ~ (7.01 ± LI6); Medullary co_nfiguration : 

Narrow aeriform lattice; Medullary index: 0.75-0.76 (0.755 i; .0.004); Cross Section: Ovate. 

Pelage c.olour of Marsh Mongoose 



Atlas on Hairs of Indian Mltmmills : Carnivorlt -------------------------~-

Cuticle 

Medulla 

Cross Sec'lion 

M i'c[oslr'Ucture of dorsal guard hair of Marsh Mongoos,e, Herpestes palustris Ghose 
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32. Herpestes urva (H g n) 

Common name : Crab~eating Mongoose 

Coat <;olour : Dusky Iron-grey with light hair tips; under fur dark 'brown, pale yellowish ;at 

the tip,. 

Disu+bution : In India, NE Stat,es and West Bengal. Extralimital: China, Laos, Mal,aysia, 
Myanmar, Nepal, Taiwan, Thailand and Vietnam. 

Char;a<;teristics of hair : Colour : Alternately banded with pale cinnamon & dusky iron grey, 

tip dark; Profil4 : Straight, Un shield, Banded; Length: 48-52 mm (50,.16 ± 1.3.3); No. f)! Band: 
3-4, 90 .. 95% hairs 4 banded; Diame,ttT : A : 50-75 fl (56.16:t: 1.33), M :: 100 11, B: 50-75 ].I 

(66.83 ± 6.52); Scale Type: Imbricate; Scale Pattern: Irr,egular wav,e; Scale margin: Crenat,e; 

Scale ,margin distance: Intermediate; Scale c,oune/m,m of hair length: 200-240 (222); SS: 13~30 }1 

(20 ± 4.1); PD : 8-13 11 (lIt 1.2); Medullary configuratif)n : Unbroken vacuolated; Medullary 
,index: 0.49 .. 0.52 (0.506:t 0 . .01); Cross Section: Ovate. 

Pelage colour of Crab-eating Mongoose 
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Cutide 

Medulla 

Cr,oss Section 

Microstructure of dorsal guard hair of Indian Crab~eating Mongoose, Herpestes Uytl.lI (Hodg,on) 
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. Viverricula indica (Des a est) 

I. amity VIVERRIDAE 

Common name : SmaU Indian Civet 

Coat colour : Fur coarse and harsh; colour buffy. br,own' sh or greyish; feet black; ,s,mall sp,oes up 

to £orelimb, larger sp'ots at the back, tending to run into longitudinal lines; ,six to eight dark 

stripes on the hack; tail ringed with back and white, six t'o nine rings of each colour. 

Distribution: Throughout the country in suitable habitats; Extralimital : Bangladesh, Cambodia, 

China, Hong Kong, ndonesia, Laos, Malaysia, Myanmar, Pakistan, Sri Lanka, Taiwan, Thailand, 

Vietnam. 

Characteristics ,of hair • Co,lour : Claret hrown with buff band and shield; P~ofile : Spatulat,e, 

Straight. Shielded Banded; Length: 20-29 mm (2,3..8,3 ± 2.12).; No. ,of Band: 1; Diameter :: 
100-150 p (120 '± 10.6); Scale Type: B & Ssh : Imbricate-crenate, S : Accuminate; Scale Pattern: 

Transitional, B & Ssh . Irregular wave, S : Regular petal- Scale margin: B & Ssh ; Crenate, 

S : Smooth; Scale ,margin dis.tance : B & Ssh : Close, S: Distant; Scale count/mm of hair 
length: 372 .. 418 (400 ± 17.6); 5S : S : 20-25 ]J (22 ± 1.6); PD : S : 43-6.0 p (53.5 ± 4.66); 

Medullary '(,onfiguratiQn : Unbroken vacuolated; Medullar) in,aex : 0.76 .. 0.78 (0,.769 ± 0.02); 

Cross Section . Ovate. 

Pelage colour of Small Indian Civet 
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Cu,ticie (Basal & Sub-shield) 

Cuticle (Shield) 

Medulla 

Cross Sect· on 

Mkrostructure of dorsal guaJld hair of Small Indian Cive't, Viverricula indica (Desmarest) 
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4. Paguma larvata ( amilt n- ) 

Common Dame: Masked Palm Civet 

Coat colour: Coat colQur ranges fro.m grey to tawny without any spot; whisker white. 

Distribuf 00 : In India, from HimachalPrad·esh to NE States and Andaman Islands. 

Extrillimital: Chin.a, C:ambodia, Formosa., Indonesia, Japan, Laos, Malaysi:a, Myanmar, Nepal, 

Pakistan, Singapore, Tibet, Taiwan, Thailand, Vietnam. 

Characteristics of hair : Colour: Claret brown with lighter basal, dark apical and single broad 

buff band at subshidd, Spatulate, Straight or Httle wavy, Shielded, B,anded; Length : 30~45 mm 

(38 :t 3.86); No. of Band: 1; Diameter : 50-80 tJ (60:t 8.72); Scale Type: mbricate-crenate; Scale 
Pattern : Irregular w,ave; Scale margi.n : Crenate; Scale margin distance :: Close; Scale count/mm of 
h.air length: 221-247 mm (23 1 ± 8.7i); SS : 42-57fl (47.7 :t 3.94); PD : 13-21p (16.5 ± 3.46); 

M~duJ/ary configu~ation . Unbr,oken vacuolat,ed; Medullary index: 0.81 .. 0.83 (0.826:i: 0.01); 

Cr:oss Section : Ova~e .. 

Pelage colour of Masked Palm Civet 
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Cuticle 

Medulla 

Cross Section 

Microstructure of dorsal guard hair of Masked Palm Civet, Paguma JarvAta (Hamilton-Smith) 
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3 '. Prio,nodon pardicolor odgson 

Common name: Spotted Lingsang 

Coat colour : Golden in colour with bold black ,spots. 

Distribution : In India, sub Himalayan region in the North Eastern States, Sikkim, West Bengal. 

Extralimital : 'China, Indonesia, Malaysia, Myanmar, Thailand, Vietnam. 

Characteristics of hair: Colour: Claret brown, a broad buff band may be present at subshield; 

Profile : Spatulate, Straight:! Shielded, B:and mayor .may not pres,ent; Length : 1 0~25 mm 

(I8 * 6,.82); No. of Band : 1 or absent; Diameter: 50-70 11 (63± 5.21); Scale Type: B & Ssh : 

Imbdcate .. f1attened, S : Accuminate, Scale Pattern : Transidonal, S: Na,rrow diamond petal, 

B '& Ssh : Regular wave; Scale margin : Smooth; Scale margin distance ; B & Ssh : Intermediate, 

S : Distant; Scale countlmm of hair length: 176-221 (2.05:1: 12.86); 5S: S : 15-22 fl (18.5:1: 2 .. 52); 

PD : S : 56~71 )J (62.5 :I: 5.21};Medullary ,ctJnfiguration : Unbroken ~acuolat.ed; Medullary index 
: 0.,62.-'0.66 (0.64 ± 0.08); Crass Section ~ Circular. 

Pelage colour of Spotted L' agsang 



Cudde (Basal & Sub-sh ldd) 

Cuticle (Shiel-d) 

Medulla 

Cross Seelion 

Microstruc{ure of dorsal guud hair of Sponed Ungsang, Priono,dol1 par.dicolor Hodgson 
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36. Arctictis binturong ( a es) 

Common name :: Binlurong 

Coat colour . Black. 

Distribution: In India, hins of Northeastern States ,and Sikkim. Extralimital : Bang ,a,desh, 

Bhutan, China, Indonesia, Laos, Malaysia, Myanmar, Nepal, Philippines, Thailand, Vietnam. 

Ch;aracteristks of hair : Colour : Black; Pr,ofile : Rod like, little wavy non banded; Length : 

40·70 mm (55 ± 11.21); No. of Band: Nil; Diameter: 100-130 ~ (110 ± 8.76); Scale Type: 

Imbricate-flattened; Scale Pattern: rregularwave; Scale margin : Cr,enate; Scale margin distance : 

Intermediate; Scale countlmm of hair length: 204-236 mm (218 ± 10.38); 5S : 47-66 }J (56.5 ± 6); 

PD : 10-1'9 ~ (15 ± 2.96); Medullaryconfiguration: Simple; Medullary in,dex: 0.926-0.931 

(0.93 ± 0.001); Cross Section: Reniform. 

P lage (:Qlour QfBinturong 
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Cuticle 

Medulla 

Cross Section 

Microstructure of dorsal guar,d hair of Binlurong. Ar.ctictis binturong (Raffles) 
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37. Arctogalidia trivirgata ( r , y) 

Common name : SmaU-toothed Palm Civet 

Coat colour: Overall tawny but varies from dusky grey t.awny to bright ochre-buff. 

Distribu ion :: Northeastern States of India. Ex,tralimital: Bangla,desh, China, Indonesia, Laos, 

Malaysia, ,Myanmar, Thailand, Vietnam. 

Characteristics of h,air : CoLour: Burne: SIenna, lighter at basal; Profile : Spatulate, Straight or 

Hnle wavy, Shielded non-Banded; Length ; 60~85 mm (76 ± 8.2); No. of Band: Nil; Diam,eter : 

40-60 ... (52 ± 8.08); Scale Type! Imbricate-crenate; Scale Pattern: Irregular wave; Scale margin: 
Crenate; 5ca,le margin ,distance: In{erm,ediate; S,cale countlmm of hair length : 287-356 

(331 ± 11.72); 55: 50-80 ~ (68,,6 ± ,8.96); PD : 11-19 }.l (13.,8:t 2.35); Medullary ,configurati.on : 

Unbroken vacuolated; Medullary index: 0.60-0.69 (0.66 ± 0.02); C~oS$ Section; Circular. 

Pelage colour of Small-toothed Palm Civet 
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Cuticle 

Medulla 

Cross Section 

Microstructure -of dorsal guud hair of Small-toothed Palm Civ'et, ArctQgaJidia tri,virga,ta (Gr,ay) 
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38. Viverra zibetha aeus 

Common name :: Large Indian Civet 

Coate,olour : Coat hoary grey, tinged with yeUow; dark bands pr,es,ent on the chest and shoulders. 

Distribution: In India, N.ortheast'ern Scaces, Sikkim and West Bengal. ExtJ:alimital : Cambodia, 

China, Indonesia, Laos, Malaysia, Myanm,ar, Nepal, Thailand, Vieltnam. 

Characteristics of hair: Colour; C[ar,ec b,own, narrow buff band not more than 4 mm at sub 

shield, if present; Profile : Spatulat,e, Straight, Shielded, band may .or may not pr,esent; Length : 

30-40 mm (33 ± 5.8); No. of Band: 1, if present; Diameter: ,80 .. 110 p (95 ± 9,.36); Scale Type: 

B & Ssh : Imbrica'te-flattened, S : Imbricate-ovat,e; Scale Pattern: Transitional, B & Ssh : Regular 
wave, S: Regular mosaic; Scale margin : Smo'oth; Scale margin distance: B & Ssh: Intermediate, 

S : Di,stant; Scale c,ount/mm of hair length: 217-15 (234 ± 11.72); 55 : 32-49 p (37 ± 2.04); 

PD : 33-45 }l (39 ± 3.52); Medullary configuration: Unbroken vacuolated; Medullary index: 

0.88-0.8'96 (0.89 ± 0.01); Cross Secti,on :: Ov,ate. 

Pelage colour ,of Large Indian Civet 
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Cuticle (Basal & Sub-shi,eld) 

Cuticle (Shield) 

Medulla 

Cross Section 

MkrostfuC(ur,e ,of donal ,guard hair of Large Indian Cive'(, V£IIerra zib~tha Linnaeus 
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39. Viv,erra civettina B y h 

Common name: M,alabar Civet 

Coat colour: Fur grey o,r tawny in colQur with a crest .of black hairs .or bristles .on the back from 

the neck (00 (ail (ip and large black spots .on the sides of the body; tail with six br,oad black rings 

with black tip. 

Dist ibutiQn :: Endemic toO sQuthern India. 

Characteristics of h:air : Colour : Dark bay, brQad buff band :at sub-shield, if presenc; Profile : 

Spatulate, Straight Shie ded, band may .or may nQt present; Length :: 30-40 mm (34 ± 3.42); 

No. of Band: 1, if present; Diameter : 80-110 fl (100 ± ,6.18); Scale Type : Imbricate-crenate; 

Scale Pattern ,; Irregular wave; Scale margin : Crenate; Scale margin distance : Intermedia(,e; 

Scale countlmm of hair length: 212-267 (240± 14.12); SS: 6'9-'9811 (.80.75±9.21); PD: 8-1 511 

(11.25 ± 1.85); Medullary c.onjigu],;4tion : Unbroken vacuQlated; Me,duliary index: 0.60-0.65 

(0.62 ± 0.09); Cross Section: Ovate. 

Pelage <:olour of Malabar Civ,et 
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Cutide 

Medulla 

Cross Sec(,ion 

Microstructure of dorsal guard hair of Malabar Civ'el, 'Viverra civettilla Blyth 
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O. Paradoxurusjerdoni 

Common Dame • Jerdon's Palm Civet 

Coat co ,our: Dark brown on head, shoulder, limbs and back, side to ventral grayish brown, tail 

usually white tipped .. 

Distribution : Endemic to India in Maharashtra, Karnataka, Tamil Nadu, Kerala. 

Character' sties of hair : Colour : Claret brown, lighter at basal; Profile : Spatulate, Straight, 

Shielded; Length: 20-40 mm (30 j: 8.81); No,. of Band: Nil; Diameter: 70-110 p (90 ± 12); 

ScaLe Type: Imbricate-cl'ienate; Scale Pattern :: Irregular wave; Scale margin : Crenate; ScaLe margin 
distanc,e : Int,ermediate; ScaLecountlmm 0/ hair length: 396-423 (400 ± 10,.7); SS : 37-51 J.l 

(45.25 ± 4.8); PD: '9-1 4 J.l (11.25 ± 1.1,6); Medullary configuration: Unbroken vacuola'ted; 

Medullary index: 0.60-0.68 (0.64 ± 0.03); Cross Section: 'Circular. 

Pelage colour of Jerdon's Palm Civet 
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Cuticle 

MedulJa 

J 

Cross Sect' on 

Microstruc{ur,e of dorsal guard hair of Jerdon's Palm Civet, Pllrlldoxurus jeraoni Blanford 
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. Paradoxurus hermaphroditus (Pallas) 

Common nam'e : Comm,on Palm Civet 

Coat colour: Fur coarse and long; bla,ckish brown in colour; coat bears longhudina[ stripes on 

the back; a white spot pflesent below ,each eyes; a large patch extlending from above the ,eye to the 

base of the ears. 

Distribution : Almost throughout the ,country except desert part of Rajasthan ,and Gujarat. 

Extra lim ita I :: Bhutan, Bangladesh, Cambodia, China, Indonesia, Japan, Laos, Malaysia, 

Myanmar, Nep,al, N,ew Guinea, Philippines, Singapore, S -i Lanka, ThaUand, Vietnam, Sulawesi, 

Molu,ccas, Aru Islands. 

Characteristics of bair : Colour : Dark bay, either in whole or at apical, basal lighter; Profile : 
Spatulat,e, Suaight Shielded; Length : 20~40 rnm (31 ± 7.25); No. of Ban.d : Nil; Diameter: 

70~IIO jJ (92 ± 10.76); Scale Typ,e : Imibrlcacle-crena1t,e; Scale Pattern: Irregular wave; Scale 

margin : Cr,enate; Scale .m.argin distance : Close; Scale co.un.t/mm of hair length : 2'91 ~ 347 

(325 ;t 16.47); SS : 28-39 J1 (35.5 ± 3.1); PD : 6-11 p. (8.75 ± 2); Medullary configurati.on : 
Unbroken vacu1olatled; Medullary index : O.70~0 .78 (0.72± 0.02); Cross Section: Ova'te. 

Pelage colour of Common Palm Civet 
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Cuticle 

Medulla 

Cross Section 

Microstructure of dorsal guard hair of Common Palm Civet, P4radoxurus hermllphroditus (Pallas) 
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42. Martes [oina (Erxl n) 

I F mily MU TE 

Common name • Stone Marten 

Coat Q)lour : Dorsal uniform drab or slaty brown; throat white. 

Distribution : In India, only Jammu .. Kashmi and as far east as Sikldm. Extralimital : 
Mghanistan, Altai Mountains, Asia Mino,r, Belgium, Bosnia, CIS counu'es, China, Crete, 

Denmark, France, Germany, Holland, Island of Corfu, Italy, Iran, Ma,nch'uria, Mongolia, 

Pakistan, Palestine, Poland, Rhodes, Spain, Syria, Tibet. 

Characteristics of hair : Golour ': From shie d t,o tip Vandyke brown and basal lighter; Profile : 
Sp,atulate, Straight, Shielded; Length: 31-36 mm (33.4:t 1.5); No, of Band: Nil; Diameter: 
45 .. 55 J.l (53 % 1.25); Scale Typ,e : Imbficatle-cr~nat,e; Scale Pattern: Iuegular wa¥e; Scale margin : 
Crenate; Scale margin distance: Intermediate; Scale count/mm of hair length: 298-379 (335); 

SS. 37-52 Jl (44.4%4.86); PD: 12-17 J.l (13;90± 1~64); Medullary configu~ation: Narr,owmeduUa 

lattice; Medullary index: 0.77 .. 0.81 (O.79 :± 0.01 l); Cnoss Section: Oblong. 

Pelage colour of Stone Marten 
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Cutide 

Medulla 

Cros.s Sectio.n 

Mkrostructur,e of dorsal gu,ard hair of Stone Marten, Mar,tes fli1lll (Erxleben) 
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43. artes flavigula (Boddaer ) 

Common name : Yellow-throated Marten 

Coat colour : Dorsal coat variegated with deep brown, black and yellow; throat yellow, 

emphasi~ed by dark bands running down the nape. 

Distribution: In India, Himalayas and NE hiU ranges; an isolate in Karnataka Kerala and Tamil 

Nadu. Extrali.millll: CIS countries, China, SE Asian countr· es, Indonesia, Korea, Taiwan. 

Characteristics of hair : Colour : Shield brunt umber with lighter basal; Profile : Spatulate, 

Sttaight, Shielde,d; Le-ngth : 27-30 mm (28.6 :I: 1.2); No. lof Band :NH; D,iam,eter : 40-50 }l 

(45.5 ::1: 3..6); Scale Typ.e : Imbricate~'Cl~nate; Scale Pattern: Irregular wave; Scale margin: Crenate; 

Scak margin distance : Intermediate; Scale countlmm of hair length: 274-363 (319); S5: 25-41 J1 

(32.3·6:.t 3.72); PD: 8-14 }l (11.71 :t 2.02); Meaullary configuration: N:arrow meduUa lattice; 

MeJIlI/4ry index: 0.69-0.71 (0.70 ± 0.01); Cross Section: Oblong. 

Pelage oololU of YeUow-throated Marten 
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Cuticle 

MeduUa 

Cross SectIon 

Mic;rostructure of dorsal guard hair of Yellow-throated Marleo, Martes flavigulA (Boddaen) 
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44. Melogale personata I. eoffi y 

'Common name: Burmese F,erret Bad,ge.r 

Coat co our : Colour varies from de~p purplish grey to shades of brown; a narrow dorsal white 

streak extends upto the back or base of the tail which is mosdy pale with or without white 

tail tip. 

Distribution : In India, NE St,ar,es and Himalaya in West Bengal Extralimital : Indo~China, 

Malaysia, Myanmar, Nepal, Thailand, Vietnam. 

Characteristics of air: Colour : Clove brown fr,om shield to upper part and basal drab; 

Profilt : Spatulate, Straight, Shielded; Length : 15e 20 mm (18.4 ± 1.31); No. ,of Band : Nil; 

Diameter : 100-120 ]J (110 ± 4.51); Scale Type : Imbricat,e-crenate; Scale Patte.rn : Irregular wave; 

Scale margin : Crenate; S,ale margin distance : Intermediat,e; Scale countlmm ()f hair length : 
287-371 (343); SS: 40-55 '~ (46.06 ± 3.4,8); PD : 12 .. 18 J1 (15.34 ± 1.82); Medullary configurati()n 
: Unbroken lattice; Medullary index: 0.72,·0.77 (0.75 ± 0,.02); Cross Section: Oblong. 

Pelage colour of Burmese Ferrec: Badger 
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Cuticle 

Medulla 

Cross Section 

Mkrostructure of dorsal guard hair of Burmese Ferret Badger, Melogale personau I. Geoffroy Saint Hilaire 
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45. Me/ogale moschata ( ray) 

Common name: Chinese Ferret Badger 

Co:at colour : Colour varies from deep purplish grey to brown of different shades; white tips of 

long hairs give the coat a distinct silvery touch; the face markings, cheeks, nuchal stripes and 

underparts, yellowish or buffy white; a narrow interrupting whir,e stripe is pr,es,ent from the crown 

of the he.ad to the shoulders only. 

Distribution .: NE Sta~es. Extralimita/: Myanmar to Taiwan, China, Laos, Vietnam. 

Cbara4;teris'tics of hair : Colour : Vandyke brown with paler basal; Profile : Spatulate, Straight, 

Shielded; Length: 25 eo29 mm (27.51 ± 1.35); No. of Band: Nil; Diameter: 80-100 J.l (90 ± 5 .. 24); 

Scale Type : Imbricate-crenate; Scale Pattern : Irregular wave; Scale margin : Crena·te; Scale margin 

distance! Intermediate; Scale coun.tlmm ofha.ir length! 284-397 (336); SS: 45-60 }l (48.52±2.67); 

PD : 15-20 }J (17.21t 1.59); Medullary configuration : Unbroken lattice; Medullary index: 

0.72 .. 0.77 (0.75 ± 0.013); Cross Section: Oblong. 

Pelage col'our of Chinese Ferret Badger 
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Microstructure of dorsal guard hair of Ch'oese Fer.ret Badger, Melogak m,oschata (Gray) 
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46. Mellivora capensis (c e ) 

Common name: Rat·el 

Coat colour: Upperparts, from the top of the head to the b.ase of the tail vary from grey to pale 

yellow or cr·e.amy .. white and contrast sharply with the dark brown or black of the under parts. 

Distribution :: Throughout th'e CQunny except NE States and Jammu-Kashmir. Extralimital: 

Mghanistan, Arabia, Ethiopia, Iraq, Iran, Morocco, Nepal, Pakistan, Palestine, CIS .countdes, 

South· AfrIca, Turkmen~ a. 

Characteristics of hair : Colour : Fro.m shield to tip slaty grey with ligh·ter basal; Profile : 

Spatulate, Straight, Shielded; Length: 16 .. 23 .mm (18.02 ± 1.32); No. of Band: Nil; Diameter: 

100-1200 f1 (1100.78 ± 4.6); Scale Type : Imbricate-cr·enate; Scale P4.ttern : Irregular wave; 

Scale margin: Crenate; Scale margin distance: Intermediate; Scale coun.,/mm of hair length :: 

287-372 (334); 5S: 55-70}1 (62.30±4.87); PD: 12-18fl (15.25:1:2 .. 0.3); Medullary configuration 

: Unbroken amorphous; Medulla.ry index: 0.58-0.6 (0.59 ± 0.04); Crass Section: Reniform I 

Concavo-convex. 

Pelage coloW' of Ratel 
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Cuticle 

Medulla 

Cross Section 

MicronrUClure of d'orsal guard hair 'of Ratel, Mellivor.a cap~"sis (Schrebed 
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7 Mustela sibirica p, llas 

Common name: Siberian Weasel 

Coat colour • Colour varies from bright golden or fo ' y red to deep chocolate brown above and 

,sli~htly paler below; tail may possess ,contrasting dark tip; throat reddish brown or whitish; 

muzzle. chin and the edge ,of upper lip may be white. 

Distribution : In India, Himalayas from Kashmir to NE States. Extralimit.al : Uran Mountains, 

Siberia, Russia, Bhu1tan, China, Korea, Indonesja, Japan, Myanmar, Nepal, Thailand, Taiwan, 

Tibet. 

Characteristics of hair : Colour : From shield to tip brunt umber with lighter basal; Profile : 
Sp,atul,ate, Straight Shielded; Length: 15 .. 18 mm (16.23 ·± .0.74); No. of Band: Nil; Diameter: 

50 ... 70 f1 (5502 ± 1.35); Scale Type " B & Ssh : Irnbricate~f1attened, S : Accuminate; Scale 
Pan~ . B & Ssh : Regular wave, S : Diamond petal; Scale margin : Smooth; Scale margin 

Jis,tance : B &. Ssh: Inter.media'te, S: Dis·tant; Scale countlmm of hair le-ngth : 242~358 (296); 

SS : B & Ssh : 50-77 }l (71.30:t 4.31), S : 15-24 }l (18.21 ± 2.63); PD : B & Ssh : 33-60p 
(46 .. 44 :I: 8.52), S : 75 .. 104 }l (95.37 :I: 8.58); Medullary configuration : Unbroken amorphous; 

Medullary index: 0.60-0.63 (0.61 ± O.O~); ,Cross Secti()n : Oblong. 

Pelage colour of Siberian Weas'cl 
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Cuticle (Basal & Sub-shield) 

Cuticle (Shield) 

Medulla 

Cross Section 

Microsuucture of dorsal guard hair of Siberian Weasel, Mustela sibiricil Pallas 
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48. Mustela erminea Llnna u 

Common name : Ermine 

Coat colour : Colour glossy chestnut brown with reddish tinge and there may be white on the 

head in ,summer and snow white coat in winr,er; black tail tip persists throughout the year. 

Disnibuti,on :: In India, only in Jammu and Kashmir. Extralimital: West from Pakistan to 

Europe, also in China, Japan, Mongolia and South America. 

Characteristics ,of hair : C()./()ur : Mummy brown; Profile : Spatulate, Straight, Shielded; 

Length! 9-12 mm (10.64 !I: 1..2); No. of Ba,,,d : Nil; Diameter :50~70 }l (58,.0 ± 7.12); 

Scale Type :: B '& Ssh : Imbricate-c~enatle, S : Accuminate; Scale Pattern : B & Ssh : Irregular wave, 

S : Diamond Petal; Scale margin : B & Ssh : Crenate, S : Smooth; Scale margin distance : 

B '& Ssh : Intermediate, S : Distant; Scale count/mm of hair length: B '& S,sh : 291-357 (325), 

S : 278, .. 367 (336); SS : B '& Ssh : 54-82 II (73.45:1: 3.82), S . 17-28 P (21.71 :I: 3.10); PD : 
B & Ssh : 30-58 II (42,.32:t 7.23), S : 72-96 p (91.3 ± 2.58); Medullary ,configuration : Unbroken 

cellular; Meaullary index: 0.48-0.52 (0.5 * 0.017); Cross Section: Oval or Oblong. 

Pelage colour of Ermine 
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Cuticle (Basal & S~b-.shieM) 

Cuticle (Shield) 

Medulla 

Cross ection 

Mkro· truct ure of dorsal guard h:au Qf Ermine Mustela erminell innaeu 
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49. Mustela kathia odg 0 

Common name : YeUow .. beUiedWeasel 

Coat oolour : Dorsal colour including rail and ,outer limbs, deep cho,eolate brown; edges of upper 

lip, chin and throat white and rest of unde parts bright Y'ello'w. 

Distribution: In India, from Jammu-Kashmir toNE States along the Himalayas. Extralimital : 
China, Indo-Chinese Peninsula, Myanmar, Nepal. 

Charac<teeisdcs of hail' : Colour: Bistre; Profile: Spatulate, Straight, Shielded; Length: 20-24 mm 

(22.16:t 1.78); No. of Band: Nil; Diameter: 50-70 p (55.15 ± 2..45); Scale Type: Ac<cuminace; 

Stille Patttrn : Diamond petal; Scale margin : Smooth; Scale margin distance : Distant; Scale 
c()unt/mm alhair length; B & Ssh : 285-364 (343); S : 264-342 (328); 5S: 11-16p (13.5:1: 1.25); 

PD : 19 .. 25 fl (21.45 ± 1.70); Medullary ,configuration: Narrow aeriform lattice; Medullary index 
; 0.64-0.66 (0 65 ± 0.007); Cross Secti()n ; Oblong .. 

Pdage colour of Yellow-beUied Weasel 
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Cuticle 

Medulla 

Medulla 

Cross Section 

Microstructure ·of dorsal guard hair ofYellow-beUied Weasel, Mustela k4thia Hodgson 
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50. Mustela altaica alia 

Common name: Alpine Weasel 

Coat ,colour: Dorsal brownish,v1entral yellow or cream; tail without black tip. 

Distribution: In India, from Jammu~Kashmir to Sikkim along the Himalaya. Extralimital: 
China~ CISoouDuies, Korea, Mongolia. 

Characteristics of hair : Colour: Bistre; Profile :: Spatulate, Straight, Shielded; Length : 12~ 15 mm 

(13.41 ± 1.07); No. of Band: Nil; Diameter: 50-70 mm (56.23 ± 3.21); Scale Type: Accuminate; 

Scale Pattern : Diamond Petal; Scak margin : Smooth; Scale margin distance : Distant; Scale 
countlmm ,of,hair length: B '& Ssh: 252-369 (351), S: 272-332 (318); SS: 12-23 ~ (14.8±2.1); 

PD: 20~28 ... (20 .. 26 ± 1.3); Medullary configuration: Wide aeriform lattice' MedulJary index: 
0.:50-0.5'3 (0.52 ± 0 .. 06); Cross Section: 'Oval. 

Pelage ooloUJ' of AI,pine Weasel 
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Cuticle 

Medulla 

C OS$ Section 

Microsuuctute ·of dors:algoard hair of A1pi e Weasel, MustelA altaic.a Pallas 
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5 . Lutra lutra ( . nn eus) 

Common name ; Common Otter 

Coat colour : Dorsum varies in col<our fr<om rusty ~o dusky bllown, while ventram grey or white 

in colour; ydlow, white and ,grey spots on the lip. 

Distribution: In India, Andhra Prade,sh, Himachal Pr,adesh, Jammu .. Kashmir, Karnataka, 

Kerala, Maharashtra,Punjab, Pondicherry, Sikkim, Tamil Nadu, West Bengal and NE States. 

Extr4Jim,ita/ :: Europe, North Africa and suitable localities over the greater part of Asia. 

Characteristics 'of hair : Colour : Shield ,and upper part Prout's Brown with Hgh~er basal; 

Profile: Spatulate, Straight, Shielded; Length: 18 .. 26 mm (22Al :t 3.39); No. of Band: Nil; 

Diameter: 25-32 f1 (28 ± 2.45); Scale Type: Imbricate; Scale Pattern : In~ermediate : B & Ssh ~ 

Irregular wav,e, S :: Diamond petal; Scale ina1'<gin: B & Ssh : Rippled, S : Smooth; Scale margin 
distance :B : Near, Ssh : Int,ermediate, S '; Distant; Scale c()untlmm of hair length ; B : ,364,-4.32 

(39,6), Ssh : 284-386 (324), S : 17,6-285 (257); SS: B : 35-'91 }J (58.62:t 12.21), Ssh: 19-52 J1 

(31 8;it 10.5), S : 12-15 fJ (13.40:t 1.~1); PD : B : 20 .. 36 }J (2.8.73 ± 4.26), Ssh : 18 ... 27 p (21..71 

:t 2.25), S : 10 ... 16 fJ (11.22:J: 1.15); Medullary c()nfiguratio.n : Unbroken oellular; Medullary ind~x 
: 0 .. 62-0,.66 (0.64 ± 0.002); Cross Section: Circular. 

Pelage oolour of Common Otter 
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Cuticle (Sub-shield) 

Cuddle (Shield) 

Medulla 

Cross Section 

Micr,ostfuctufe 'of dorsal guard hair of Common Otter, Lutra /utrA (Linnaeus) 
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52. Lutrogale perspicillata (. eo y Saint Hilaire) 

Common name: Smooth Coated Otter 

Coat colour : Colour blackish to rufous chocolate brown, sometimes sandy or tawny brown. 

Distd urion : A most through the Indian Union except high Himalayas. Extralimi.tal : 
Afghanistan, 'Bangladesh, China, Indonesia, Iraq, Malaysia, Nepal, Pakistan, Thailand, Vietnam. 

Characteristics of hair: Colou" : From shield to tip Prout's brown with lighter basal; Profile : 
Sp,atulate, Straight Shielded; Length : 12~14 mm (13.19 ± 0.62); No. of Band: Nil; Diameter: 
30-40 p (32,.72 ± 2.32); Scale Type: B& Ssh : Imbricate-crenate, S: Aocuminate; Scale Pattern : 
B '&: Ssb: Irregularw.ave, S :: Diamond petal; Scale margin: B '& Ssh : Crenate, S : Smooth; Scale 
,margin dislan,ce B &: Ssh : Inter,mediate, S : Distant; Scale ,count/mm of hair length :: B & Ssh : 

276-373 (326), S : 198 .. 2.85 (242); SS : B & Ssh : 35-44 11 (39.41 :t 2.88), S : 14-28 p (16.80:1: 

1.,83),; PD : B & Ssh :: 18-39 II (27..28 ± 5.62), S : 11-18 Jl (14.69 ± 1.2).; Medullary configuration 
: Unbroken cellular, Medullary index: 0.60-0.64 (0.62 j; 0.003); Cross Section: Oblong. 

Pel~e colour of Smooth Coated Otter 
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Cuticle (Basal & Sub~sbield) 

Cucicle (Shield) 

Medulla 

Cross Section 

Microstructure of dorsal guard hair ·of Smooth Coated Otter, Lutrog4k perspitill4ta ( • Geoffroy Saint Hilaire) 
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5 . Arctonyx collarts 
. 

UV I r 

Commo .oame: Hog Badger 

Coat colour: Durtygr·ey in colour which isa mixture ,of black, whitle and buff; head whitish 
extending from upper lip to around eyes and ears; pale throat and a dark stripe on the che·ek is 

diagnost:' c. 

Distribution : In India, from northern West Bengal through Sikkim to NE States. 

Characteristics of hair : Colour : Shield and upper part dove brown and rest yellow ochre; 

Profile :: Spa:tulate, Straight, Shielded; Lmgth : 26~4,s mm (38 .. 88 :I: 5.82); No. of Band: Nil; 

Dia.meter 100-115fl (107.25 ;t 2.26); Scale Type :; Imbricate crenate; Scale Pattern: Irregular 

wave; Scale margin : ,Crenate; Scale margin distance: Intermediate; Scale countlmm of hair 

kngth: 328-376 (348); SS: 36-74 J1 (60 .. 70 ± 12.57); PD : 17-23 Jl (20.10:1: 2.18); Medullary 

configuration: Unbroken amorphous; Medullary index. 0.48-.0.52 (0.5 ;t 0.002); Cr,oss Section: 

Oval to Oblong. 

elage colour of Hog Badger 
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Cuticle 

Medulla 

Cr-oss Section 

Microstructure of dorsal guard hair of Hog Badger, Arc/onyx collAris Cuvier 
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54. Amblonyx cinereus ( lllg _r) 

Co.mmo name: Small Clawed Otter 

Coat colour : Dark brown above and paler below. 

Distribution : Bihar, Himachal Pradesh, Karnataka, Kerala, Sikkim, Uttar Pradesh, West Bengal 

NE Sta~es. Extralimital: B,angladesh, China, Indo-china to Indonesia, Myanmar, Philippines, 

Taiwan. 

C aracteristics of hair : Colour : From shield to tip brunt umber with lighter basal; Profile : 
Spatulate, Straight Shielded; Length: 14·20 mm (17 :I: 1.55); No. o/Band: 'Nil; Dia,meter: 
25 .. 3011 (27 t 1.4); Scale Type : B : Imbrkate-cJienate, S& Ssh :: Accuminat-e; Scale P,utern : 
B . Irregular wave, S &. Ssh :. Diamond Petal; Scale margin: B '. Cren.ate, S &. Ssh : Smooth; Scale 
1II4rgin distance: B : Intermediate, S & Ssh : Distant; Scale count/mm of hair length : B : 269~364 

(337), S &. Ssh : 190-262 (248); SS: B ; 45-80t.t (65 32:1: 11.50), S & Ssh : 18-42}l (24.12 ~ 

4.68); PD: B : 13~22 Jl (16.56±2.25), S & Ssh :, 12~ 18Jl {1'5.16:t2.14}; Medullary configura,tion 

: Unbroken cellular; Medullary index: 0.71-0.73 (0.72 ± 0,.007); Cross Section: Oval or 'Oblong. 

Pelage colour of Small Clawed .otter 
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Cuticle (Shield & Sub~shjeld) 

Cuticle (Basal) 

Medulla 

Cross Section 

Microstructure of dorsal guard hair of Small Clawed Otter, Amblonyx dnereus Olliger) 
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: 

Table I : Physical Charac'teristics ,of dorsal guard hairs of the Indian species of the Order Carnivora 

(M,ean and SO is giv'en in parenthesis) 

Abbreviations Used : A : Apical, B : Basal, M : Middle, S :: Shield, Ssh : Subshidd 

Name of species Profile Colour No. of Length Diame'ter (p) Scale countl mm 

band (mm) of hair length 

I. family: F,Udae 

! Spatulat. Panrhfr-a tigris Reddish-yeUow to Nil 12-37 B: 30 .. 4'0 (36:1:3) B: 280-330 

i Straight ,orange-rufous with (31.8:1:6) Ssh: 30-50 (40:t5) (3'00) 
I -

! Shielded ' or wi,thout black tip S: 50~60 (56,*, 1) Ssh& S: 150-200 

or entirely black (180) 

Pllnrhnll Uq Spat'ula:~e PaJe buff ,or yellow Nil 17-48 B: 30-5'0 (40:1:6) 192-260 (230) 

Straigh,t buff with or witbout (39:1:6) Ssh: ;0 .. 60 (54:3) 

Shielded black tip; mane Mane S:: 60-700 (66:1:3) 

Mane rod usually black 8.0-1160 

like and (146:1:7) 

unshieM 

PllnthtTa part/us Spatulate Ru~ous bc'own with Nil 8-32 B: 20-40 (26:1:4) 2l0-325 (275) 

Str,aight o,r without black tip (21z6) Ssh: 40-50 (46t:2) 

Shielded o.r entillely black s: 60-70 (5·8:1:7) 

Uncia IIncia Spatu.~te Basal white or pale Nil l 'ge44 B:20 90-134 (l15) 

Straight buff, f'en light (30:1:6) Ssh: 2Q-40 (28:1:3) 

Shielded , brown wivh 'Qf S: 30~60 (42:1:7) 

I without duk 'tip 
I 

I 

A(inqn,x jllblltus Thin. ; B: Buff Nil 37~47 50~65 I 435-538 (489) 

vtnatifJl.$ straight. M:Tawny ,(43.7:t ('561t3.56) 

rod like 11.; Brown 2.07) 

N.B. Shades are 

greatly varied. whole 

hair may be light 

B.rown l'0 dark 

tawny and may be i 

more darker 
1 

PIlTJofoJu Spatulate Seal Br,own or with 1 or 18-22 B: 2.8-3l (30:1:1.0) B: 527~583 (555) 

mannoTlltll Str~ght a white or Cream none (20 . .2 Ssh: 49-51 Ssh: 148-189 (1.64) 
: 

Shielded Buff band slightly :t1.53) (49.8:tO.748) S: 716-97 (.89) 

belQwthe tip $; 47-53 (50z1.8) 

PriOn4iJIITIU Spatulate Seal brown:. ,darkest 1 or 11-19 B:50.0 i B: 575~615 (600) 

,rubipno$ut Straight at the widest portion none (14.28t: Ssh: 48-55 (50t1.8) Ssh: 329-385 (350) 

Shielded '& gradually being i 2.37) S: 57~66 (60;J;1,49) S: 97e13,8 (123) 

ligh~er towal'ds the 

base or seal brown 

with a light tawny 

band below me tip 

~ 

i 

: 

: 



AtltJs on Hairs of Indian Mammals ; Carni,rJ.ora ---------~~~~~~~~--------

I 

am of pe ie Profile 1 ur o. 0 

I 

l 0 th i 1 t r I ) uor/n 

I nd al en lh 
I 

Prio,naiJurus Spal',date Dark ch<SCRU,brown

j 

1 'or 
1

12.6-18.9 B: 47,.:5,6 (50±2.7) 570-6300 (600) 

bmgaltnJ;s Straight with lighter 'basal none 0 5.7% Ssh: 60-90 
I 

Shielded region or dark 1 •. 2) (70:t2,.9) 

chestnut with light S: 6,8-90 (78 1.2) 

,awny band below I 

thedp o,r tawny with 

dark chestnut tip 

Prionailurus Narrowly I Totally scarlet brown 1 Of 9-18 B: .30-500 (43±5.7) 430-580 (562) 

v;ve";nus spatulate or with a cr~m buff none 03.97% Ssh: 50-90 (60±7.1) 

Suaight band bdowthe tip 

I 

3.2) S' 50~90 (70t5 .. 9) 

Shielded 
I : 

Otocolobus Spatulate Chestnut brown or 1 21.5-32 B: 20-30 ; 286-418 (300) 

man.u/ Straight 
I dark bay with • (27.35% (21:1:0.02) I 

Shielded b 'oad whit,e apical 2.,83) Ssh: 20~30 
I band at the widest (21:t0.08) 

pordon S: 50~60 

(61%0.80) i 

I Friis I Spa'udale Dark buff or light Usually 18-24.5 8 : 20 152- 196 (178) 

JilveJtris Straight y,eUow with creamy I, (21. 16t Ssh: 20 p 30 

I Shielded buff band at the rarely 2 2.08) (22:t 1.01) 

I 
apical pordon $: 40~60 

(47.;t4.06) 

F~lis ~haus (Imo« Alternately banded 4 2,6·47 30-55 (48%5.6) 8: 536-692 (672) 

rod like, with Prout's brown (395t Ssh: 326-562 (481) 

usually and olive buff or 2.23) S: 331-549 (483) 

, 3-4 cream buff; tip 

: ,eonstriaions dark and base 

along the lighter in shade I 

length of : 

the hair 
I I 

Catop.uma Spatulate Upper shaft brunt ' Nil 7.5- 15 B: 50 ' 227~306 (263) 

umminckii Straight umber, lower shaft 0 1.1 1:t Ssh: 50-90 

I 

Shieide,d tawny 1.52) (,64:t3.84) 

$: 60~90 

(72%2.66) 

Caracal ,caracal Spatulate Dark chocolate Nil 7-13 B: 50-70 52,8~580 (556) 

S'traight brown; basal Russet ( 0 .7% (56:t3.07) 

Shielded 2.08) Ssh: 50~60 

(54:t0;9,8) 

$: 50~90 
I I (66:t1.28) 

Lynx lynx Almost rod Apical dark seal S 19.7· 35 Dark seal brown 1 90~245 (232) 
like. w.ith brown and I (29.2± band region: 45··60 

i ! 



arne of pede Pr file IQur No , of Length Diameter < .. ) c Ie ount/mm 

I band (mm) of hai r length 

constriction ahernately banded 3.0.6) I (5,4±-3.2); cream 

at ,cream with clIeam buff buff band region: 

buff 40.-48 (43:t2..4) 

banded 

,regions 

NNlftlis ne,bulosa Spatulate Dark Cbocola't'e Nil l U~17 B: 25-40. (30i:2 .. 8) B: 5 14~792 (6.82) 

Straight brown ' (13.2 Ssh: 40-60. (5G± 1.6) Ssh: 409~'596 (476) 

Shielded :t2,.16) S: 50.-80. (70:t4 .. 8) S: .30.0-445 (386) 

: 

U. Family: I 

Ursiclae 
: 

I 

Ursusarrc.t()s 
i Spa~u~ate Seal Ito dove brown One or 65-71 A: 50-10.0 290-360. 

I Stta·shlt rarely 1~68.8 (73.75:1:9.15 (310.) 

! Shielded absent , :1:2 .. 08) S: 10.0-150. 

A: cudy (121.25% 16.02) 

B: 9G~12G 

(101.25t9.27) 

U,sUJ thi'/;etanus MOJleor Black Nil 25-40 A: 50.-10.0 450-60.0 

i less (34.42:1: (73.75:t9.15) (510.) 
I 

str,aighe, 4.3'9) S: 10.0-20.0. 

Shielded; ( 136.66:t34.96) 

A: B: 70~15G 

Tapering (106.25::1:26.42) 

Htl4rct()1 Unshidd, Black Nil 12-18 A: 50.-90 95-120. 

malayan us almost (1505 (62.5:1:10..3'9) (lGG) 

curly >t1.73) M; 90·100. 

(98.75%3.3 

B: 70·1 50 

(7G.25±6.4) 

I 

MeltiT'Sus "rsinus More or Black Nil 59~73 A: WOe170 2,80-41 0. 

less (69.44:t (l27.14:t2,6.57) (380) 

, straight, 3.02) S: 150.-200. 

shielded (170:19.0.) 

:8: 100.-160. 

(123.75tl '9 .. 07) 

Ailu'*S folgms Spatulate B: Cinnamon or Nil 47·;6 B: 50.-60. 49,8-535 

Straight Fawn S & A: ' (50.4:1: (54.5:t1.29) (522) 

Shielded Brum Umber 3.07) Ssh; 70e8G 

(76.3;t3.358) 

S.: 110-130 

(116.4:t2,449) 
--



Atwon Hairs of Indian Mammals: Cllrnivor-a _____________ ~ __________ _ 

Nam of pe ie Pr, m olour o . of en th Diameter tl ) ount/mm 

, 0 (mm if I n th 

UI. Family: 
Hyaeoidae 

! 

Hyar-na hYllma Snaight, A: Seal brown; 2, rardy I 30-96 A: 30~80 175-335 
banded, paler towards 3 (60:t25.5) (58:t 15,.36) (295) 
no shield rOolj B: ,ream bu.ff Ssb: 70-170 

(t 18:t32.49) 
B: 80·150 
f[ 13~34.94) 

rv. Family: 
Canidae 
Canis llurtU-S Narrowly Brunt umber usually 1 or 24-71 B: 40-'90 1,65-21 5 

spatulate with broad wkice or rarely (46.76% (56.5t13.52) i 0 '95) 
snaigbt fawn colour"Cd band absent 13.14) Ssh: 40-'90 

1 

shielded ,at subsbield, rarely (16l:t 16.4) 
posterior, basal S: 50·UO 
region Hgh~er (76.5t22.16) 

Canis lupus Almost rod Extr'eme basal white; 1, very 105- 110 B: 60-'90 234e 332 
like with B: brunt umber; br,oad (I 07t 1.4) (74~lO.56) (252) 
very Jong M: cream buff; cream M: 90~140 
shield A: dove br,own buff o 16:tl0.32) 
region and band at A: 60-90 
,compara- the (72: 14.,69) 
dvdy thin middle 
apical 
portion 

VulptS vu/ptS Spatula't,e Brunt umber or 1 or 31-52 B: 30·60 B: 103-163 (121) 
I Straight Pr,out's br,own none (42.7% (42t8.32) Ssb: 1116-148 (124) 

Shielded with ,or without 6.,659) Ssh: 40-.50 S: 71·117 (83) 
broad cream (44.5;t4.94) A; (Mosaic) 
butT or lighter S: 50-90 1128-162 (142) : 

I 

band at shield; (64.66:3.1'96) A: (Pectinate) 
base white 'Of paler 196-366 (344) 

VuJp~s benga.ltnsis Spatulate Brunt umber, paler 1 2I e 31 B: 40-60 B: 231-387 (287) 
Straight to wbite from (white) (26.6t (50:6.3) 5sh; 12,6·196 (172) 
ShieMed subshidd to basal at 2.9) Ssh: 60 S: 122-158 (138) 

[,eglon shield S: 80-100 
region (92;1;7.4) 

Cuonalpinu$ Almost rod Brunt umber wi,th 1; 35~55 B: 60-100 MacB: 
like a very ibr,oad fawn ,colour (44.2:t , (80;J;12.64) 103-151 (36) 

coloufed band just ,of bands 3.6) 1M: 60-120 A: 240·298 (27,6) 
below the tip, towards (84t19) 
basal sometimes apical A: 60~ 10O 
w,hitish side .is (73:11.87) 

darker 
and basal I 

is lighter, I 
length of 

band is I 

extremely 
variable 



-------~~~~------~~~~~~~~---- Rina Chakra,bo,rty .r!;-,.K. De 

f pc: i Profil·c I I 
0 .. ,of Length Diameter (11) cale c unt/mm Uf 

band (mOl) of hair length 

V. Family: I 

I Herpeniclae 

Hnptslts Straight Alternately band,ed 5·7. 20~31 A: 50-90 1180-225 
tJWII~J.si I Unshield wieh cream buff ,8085% 1 (25.6h (7'OtI2A) (220) 

Banded 1 and dove brown; hairs 3.34) M:: 70-100 

tip dark; sQmetimes with 7 . (90t8.17) 

1 overall f-ef1rugineoU$ 'bands I B: 50-90 
I (60±5.4) ! 

Htrpestts Straight Ai-terna'cdy banded 57 13-18 A: 25-50 95~ 120 
I···· ..... • . ... jatlilnicus Unsiueld with dove brown 78·81% (14.83± 1 (4l.66±5.23) (104) 

Bandcd : and buff with ,dark hairs 1.76) M: 50-100 

tip; geographical with 5 (79,1·6±9.19) 

I 
variation ev' dent bands B: 50·75 

'~62.5±4.5) 

Htrptstts s.rnithi Suaight Alternately banded 7-9 32·35 A: 50~70 152·198 

Unshield w~th cream and 80·85% (34±0.26) (60±5,,89) (166) 

Banded dove brown. tip hairs M: 50-100 

dark with 9 (80d2,79) 

I bond. B: 50-75 
I 

(70%2.25) 

Htrptslts Straight Alternately banded 5-7 14-25 A: 25-50 148-200 

pillustris Unshield with ocbraoeow 90-96% (18.5:1: (40.83±6.31 ) (160) 

Banded buff and Prout' s ha'($ 3.45) M: 50·100 

brown with dark 'tip with '5 (80:1:7.64) 

1 beands B: 50-70 

I (58.33±4.78) I 

HerptlltS ~rva Straight A1ternat~ly banded 3-4 4.8-52 A: 50-75 200~240 

Unsbield with pale cinnamon 96-95% (50.16 (56,16±1.33) (222) 

Banded '& d\lsky iron ,grey, hairs 4 :1:1.33) M: 100 I 

tip dark banded B: 50-75 

(66.83±6.52) 

I 

I 
I 

VI. Family: I I 

I Viverridae 

Vivt1Ticulll indica I Spatulate Clarct brown with 1 20-29 100-150 372-418 

Straight buff band and (23.83 (120±10.6) (460) 

Shielded shield :1:2.12) 

Banded 

Pagumll Url/alll Spatulate Claret br'own with 1 30· 45 50-80 221-247 

Straight or lighter basal, dark (38±3.86) 1(60:1:8.72) (231) 

little wavy apkal and sin,glc 

I 
1 Shielded br<oad buff band 

, Banded at subs,Meld I 



AtJason HaiT's qf Indian Mammals : Carnivora ~------------------------~ 

arne f pe,_ ie Pr file olour o . 0 cnglh • met r ( ~ al unt/mrn 

band (mm) i I nglh 

Pri()noJqn ' Spatulate CJar,et brown. broad 1 or 10·25 50~7'O 176,·221 

parJicQ,lor Suai,ght buff band at absent (l8~6.82) (63%5.20 (205) 

Shielded $ubshidd, if pr"C~ent 
Band may 
,or may not 
pr,esen( 

Ar.cricris Rod like. Black Nil 40·7'0 100-130 204~236 

binturong little wavy, (55% (110:18.76) (218) 

non banded 11.21) 

AruogaliJia Spatulate Burnt sienna, Ji,ghter Nil 60·85 40-60 287-356 

trivirgllta Straight at basal (76%8.2) (52:18.08) (331) 

or Hede 
wavy 

Shielded 
non·Banded 

I 

Viveml zibetha Spatulal'e Claret brown. I, if 30-40 80- 110 217e,315 

Smight narrow buff band presem (33:15.8) ('95:t9.36) (234) 

Shielded not more than 

Band may 4 mm at sub shield, 

or may not if pr,esen( 

present 

Viven~a cifit"ttinll Spatulat,e Dark bay, broad 1" if 3040 80-lloO 212·267 

Straight blltT band at present , (34*3.42) (100t,6.18) (240) 

Shielded sub-shield. if prese.pc: 
Band may 
or may not 
present 

I 

Pilraddxurlls Spatulat,e Claret brown. Nil 20·,40 70-110 ' 396·423 

jerdoni Straight lighter ,a't basal (30;1;8.81) (90~12) (400) 

Shielded 
non-Banded 

ParaJqxurus Spatlliat'e Dark bay, eit.her in Nil 20-40 70-1100 291-341 
hermaphrqditus Straigh,t whole ,or at apical, {31:17.25 (92%lO.76) (325) 

Shielded basal lighter 
Non-

banded I 

I 

VII. Family ! 

Mustelidae 

Martes flina Spatulat,e From shield to (I,P Nil 31-36 45-55 298-379 (335) 

Straight Vandyke br'own and (33.4% (53% 1.25) 
I 

Shidded basal light 1..5) 

Martes j/IltJigula Spau~la't'e Shield brum umber Nil ' 27e30 40-50 274-.363 (319) 
Suaigh,t wi,th lighter basal : (28.6:t (45.5%3.6) 

Shielded ! 1.2) 



----------~~--------~~~---~~ Rina ChakrAborty & j.K. Dt 

am ,of p i Profile 1 ' I ur 
I 

o. of ength O 'am tet (p) calc "aunt/mm 

nd (mm) of hair Ie gth 

Mt/qtak Spatulate I Clove brown from I Nil 1'5·20 100-120 287 -371 (343) 

P"Sl11'#llll Straight I shield to upper 
1 

(l8A:t (110:1:4.:51) 
I 

I Shi,eld,e<l ' part and basal 1..31) 

! dr,ab 
I 

Me/ola" Spatula'te 
1 V~~dyke brown Nil 25,-29 80~100 284-397 (336) 

"'(J$(hatll Straight I With paler b4$al ! (27.5l± (90~5.24) 

I 
Shielded 

I 

1.35) 

Mtllif)Of'1I Spatulate From sh.ield 'to tip Nil 16..23 100-120 287-,372 (334) I 

(aptnsis Straight slaty grey with 
I 

(18.02:t (lI0.78:1;4.6) 
I 

Shielded I lighter basal 1.32) 

I 

I 
Musttla sibiri(1I Spatulate From shield to tip i Nil 1;-18 ;0~70 242-358 (2'96) 

Straight brunt umber with 
I 

(16.23:t (;5.02:t 1.3;) 

I Shiel,ded I Hghter basal 0.74) 
I 

Musttlll erminea Spatulate Mummy brown I Nil '9-12 50-70 B & Ssh: 291-357 I 

Straight 

I 

(10.64:t (;8,.0:1;7.12) (325) 

Shielded 1.2) S; 278-367 (3316) 
I 
I 

Musttla Itathill Spat,date Bistre Nil 20-24 50~70 B & Ssh: 285-364 

Suaight (22.1 16~ (55.15:t2.45) (343) 

I Shielded 1.78) S: 264-342 (328) 

MUS'tla altaica Spa'tulace Bistre Nil 12-1.5 50· 70 B & Ssh: 

Straight (1.3.41:1: (;6.23:1:3.21) 2;2~.369 (351) 

Shielded 1.07) s: 272-332 (318) 
I 

I 

Lutra /utr4 ' Spatulate Shield and upper Nil 18-26 25· 32 B: 364-432 (396) 

I Straight part Prout's BlIown (22.4h (2,8:t2.4'5) Ssh: 284-386 (324) I 

I Shielded wtth lighter basal 3.39) S: 176-285 (257) 

Lutf'Og41e . Spatulate From shield to tip Nil 12·14 30-40 B & Ssh: 276~373 

ptrspidl14t4 Straight Prout's brown with (13. 19* (32.72.:1:2.32) (326) 

Shielded lighter basal 0.62) $: 1'98-285 (242) 

Arcton,x ,(.o.llaris , Spatulate Shield and upper Nil 26-48 100-ll5 328-376 (348) 

Straight part clove brown (38.88:1: I (107..25:1:2.26) 

Shiddod and r,est yeUow ochre ;.82) 

I Amblonyx Spatulate From shield~o 'tip Nil 1 14-20 25-30 (27:1:1.4) B,: 269~3164 (337) 

dntrtus Straight brunt umber with (17:1:1.5;) S & Ssh: 190-262 

Shielded I Hght,er basal ! (248) 



I 

Atl4s on Hairs of Inaian Mammals ;. u,njv(JTA -------------------------

Table II : Surface .suuc,ture of dorsal guard hairs ·of Indian Species of the Order Carnivor.a 

(Mean and SD is given in parenthesi.s) 

Abbreviations Used : A : Apical, B : Basal, M: Middle, S: Shidd; SS ; S' de to side cuticular 

scale length;PD:Proximodistalscalelength 

arne of (P)- PI (~ ) m cgin 1 m .ar lD caJe type ep rn 

peele di tan e 

l. Family: 

Felidae 

PllnthtTa tigris 12~30 4·9 C renate Intermediate Imbricate~ Irre.gular wave 

( 8: 6) (7: 2) flattened 

Plln.theTa leo 19-48 7 .. 10 Smooth with little Intermediate Imbricate~ Irregular waved 

(32±8) (9;t l) waves flanened mosaic 

Pllnthera pardus 20-40 7e14 IrreguJarly wav,cd Intermediate hnbricate'· Ine.gular waved 

(33~5) (l0:t3) with few notches flanened mosaic 
I 

Uncia uncia 21 -30 9-22 Irregularly rippled Distant Imbricate- 'Inegular wave 

(26: 3) (l4t4) Crenate 

Adnonyx jubatus 7:5-21.87 3.12 .. 9.39 Ir.regularly .rippled Intermediate Imbricate, In e.gular wave 
.vmaticus (14.8h4.3 l) i (5.2·5~2 .. 24) Crenate 

PIlTdofolis B: 7~ 17 B: 5-10 Smooth B ac Ssh: B & Ssh: B ac Ss,h: 

marmQratA (11.8::t 1.08) (5 .8~O.49) Interme~e Imbricate Regular wave 
Ssh: [2.5 .. 17 

I 
Ssh: 7el 2 S: D istant flattened S. Diamond petal 

(9.5±1.'62) 
I 

(9.8:1.79) S: Aocuminate or bfload petaJ 
S; 8~ lO S: 19-25 

(9.5:1:0 .. 17) (22tl . .'91) 

PrionaiJunls Bi 8pt6 B: 4-7 B & Ssb: Rippled B: Close B & Ssh: B&Ssh! Irregular 
Tubiginosus (122:3.1) (4.8::tO.23) $: Smooth Ssh. Imbricate- wave 

Ssh: 10. 5~28 Ssh: 4~ 1 0 Intermediate crenate s: Mosaic 
(l8.7±4 • .2) (6.1::tL4) S: Distant S; Imbricat,e-

S: 19~35 S: 8-10.5 flattened 
(2'9.0:1: 1 . .'9) (9. 125t O .. 6) 

Prionailurus 1 1~ 16 3-5 Crena~e Close Imbric:ate~ Irregular wav·e 
bmgalmsis (1 2.4:1:0.15) (4.2::t0.6) crenate 

PriQnailu1'us 20~30 3-7 Cr-enate Close Imbricate- Irregular wave 
tliv.~rrinus (24.0: 2.8) (4 .. 81; 1) I 

crenate 

Otocolobus · 34~47 6~1 1 Smooth Intermediate Imbricate- Re.gular mosaic 
manul (39.2::t l .9) (7 .. 21:0.6) flattened, 

apical...elongate 

hlis silveslTis 20-34 17-24 Smooth Distant Diamond Regular mQsaic 
(26±4.937) (I9 .. 85::t petal ,or 

1.8 (6) 

I 

jmbricate-

ovate 

I 

! 
I 



Rina Chakraborty e!r JX De 

Ole of ( ~) PO ( ~) , ale n argin cale margin cale type Icale patte n 

pe Ie d. tance 

Ft/U ~h"us B: 2144 B: 3-l1.5 B: Crenate .Intermediate B: Jrnbrkate~ B:lrregular wave 

(31.61:6.68) (6.6:t2..54) 5 & 5sh: Smooth I crena •• S & Ssh: Mosaic 

Ssh: 27-50 Ssh: 10~ 1; ,; 5 & Ssh: 

(39.7t:7.3) (1 0.,8t: 1.9) hnbrkat~~ 

S: 24-35 S: 8-14 flanencd 

(28:t3.5) (1 1.4;:t2.45) 

CillO/141M 26.31 6~10 Smooth Intermediate Imbricate- Regular mosaic 

tnnminckii (29:t .89) (7.6:1:1.03) flattened 

ellrlle,1I (IIrileal 1,6-28 4-1 0 Ctlenate Close Imbrka~e- Iu~gular wave 

(23 .. 9:t 1 .. 29) (5.hO.6) ,crenat~ mosaic 

Lynx lynx ' 14-42 5-8 Smooch Intermediate Imbrica~ee Regular wa.v,e 

(30.4:t4.1) (6.4:1:1.01) flanen·ed 

Ntofelis neb,.,losa B; 23-49 B: 2.5-8.0 B & Ssh: B & 5sl\: B & Ssh: B & Ssh: 

(331:9.1) (7.65::t2.75) Crenate Intermediate Imbricale- Irre.gular wave, 

Ssh: 12-23 o$sh: 4.5-7 S.: Smooth S: Dist<lm ,crenate, S: Mosaic 

(16.75:t2 .. 8) I (6.bO.94) S: Imbricate-

S: 11-36 S: 7.0-11.5 flatten·cd 

(20.35:t6 .. 81) (9.55:1:1.44) 

II. .falnily ; 

Unidae 

Unus Ilr~tos 20-40 10-30 Smooth Intermediate Imbricate- B.& Ssh: 

(34:t4 .. '95) (181:5.44) smooth Iree.gular wave 

S:; Ir~gular 

mosaic 

Unus thibttanus 30-;0 2~W Crenate Close Imbrkate B & Ssh: 

(402:6.32) (71:1.58) C,·enate Ineguhu wave 

0$: Irregular 

mosaic 

Htlarctos 30-70 10-20 Crenate Intermediate Imbrkale B: Irregular 

mllU}lInllS (47:1:13.46) (17:t2.58) Crenate mosa'c 

S & Ssh: 

Regular wave 

M,Ju1':/Ui IIr$inus . 30-160 3-10 Smooth Intermediate Imbricate B & Ssh: 

(45:1:10.25) (7:1:258) Regular wave 

S: Regular 

mosaic 
I I 

Ail#,."s foJgms 3.1-4.4 10-14.4 Smooth I Distant ~e(a.oid Diamond petal 

I 

(4:tO.23) (13. 12:t0.36) 
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Name of (p) ! p ( ~ ) cale m rgin c l·e m rg n e t p ( rn 

pecle di (' DC 

nt Family; 
I 

Hyaenidae I 
I 

Hy4m4 hyam4 57.25 w7L5 1.8-13.9 Crenate Intermediate Imb.ricate Irugular wave 

(64.26:1:5.04) (10.75:1:2.05) 
I 

crenate 
I 

IV. Family :; 
I 

I 

Canidae 

I Intermediate 

I 

Canis aureus 33· 43 8-10 Crenate Imbricate In··egular wave 

(37.5t3.04) (8,45:t 1.31) Crenate 

Canis lupus 10-33 8-16.5 Smooth with Intermediate I Imbricate Irr~gular wave 

(26.7:t7.74) (l0.5:1:2.34) number of Crenate 

RIQfChes 

Vu/p~s "u/ptS I B: 8.75-12.5 .B: 3.1·6.25 B & M: Crenate B&M: B&M: B: Irregular 

(11.03:1:1.35) (4.62:1.02) A: Smooth Intermediate [mbricate~ wave 

Ssh: 9.4-0.15 Ssh: .3.7-9.4 A: Distant Crenate M: Irregular 

(12. 12t1.55) (5.13:t1.39) A: Imbricate- mosaic 

S: 12.5-16.25 s: 3.75-7.5 elongate ·or A: Becdnate 

(14.5:1:1.27) (5.68:1:0.85) coronal-dentate or mosaic 

Vulpts 10-1.3 24-32 Almost smooth B&M: B&M: IB&:M: I 

bengakmis (lL6:tL39) (2·6.2:t2.2) with lew not,hes Intermediate Imbricate- Irregular . 

A; Dis·tant flattened wave M·osak 

A; Coronal· A: Diamond 

dentate petal 

Cuon alpinus M&B: M&B: B& M: Crenate B&M: B&M: B&M: 
32-55 7-18 A: Almost Inte.rmediate Imbricate Irregular wave 

I (43:3.7) ( 1 2A~3 •. 8) smooth A: Distant Crenate A: P~ctinate 
I A: 7- 10 A: 39-49 A: Coronal 

(7.8:tl.2) (42.8~2.77) dentate 
I 

I 

V. Family: 

He:rpestidae 

Herpestes 20·40 2-7 I Crenate Near Imbricate- Irregular wave 
edwa.r.dsi (30:1:4.58) (5:0.91) crenate 

I 

Htrp<Ntt's 10-20 7-10 I Smooth Near [mbricace- flanened 
jav4n.i~us (16it3.06) (8.3l:t0.08) ; smooth in'~gular mosaic 

I Htrpestts .s-mithi 20-50 3-10 Crenate Near 1m bricate- Irregular wave 

(30:5.01) (7;t2.89) 
I I CWlate 

Htrpestes 0.-20 4-10 Smooth With few Near Irregular wav·c I Imbricate-
patustr.is (16:t2.02) (7.01:tl.16) nQt,hes crenate 

HerpeSU$ urva 13-30 .8-l3 Crena~e Intermediate Imbrica·te~ Irregular wave 

(20:t4 .. 1) (IhL2) crenate 
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I -l 
arne of (p) P (p) cale margin Scale margin I Scal'e type ,ale pattern 

I pede distance 
I 

I 

I 

VI. Family: I 
I 
I 

Vaverrjdae I 

Virmricul4 i"Ji(4 S: 20e 25 S:43·60 B & Ssh: Crenate B & Ssh: B& Ssh: Transitional 

(22:tl.6) (53.5:t4.66) S: Smooth Close ' Imbricate- B & Ssh: 
I 

S: DistaJl,t cf,enate Irregular 

S: Accuminate wa¥e 

S: Regular pe'tal 

PapmA U",4t1l 42 .. 57 13~21 Crenate Close 1mbrica(e~ Irregular wave 

(47.7;1;3.94) (16.5:t3.46) crenate 
I 

Prio,noaon S: 15-22 S: 56~71 Smooth B & Ssh: B & Ssh: i Transitional 

parai~qJor {18 .. 5:t252} (62.5:t5.21) Imermedialte Imbricate· 
, 

B '& Ssh: 

S: Distant Rattened Regular wave 

S: Accuminate S: Narrow 

diam<;md ~tal 

Archcw 47··66 10-19 Crenate Intermediate Imbrkate~ Irregular wave 

binturong (56.5t6) (15:t2.96) Battened 

Arctoga/iaia 50·80 11-19 Crenate Intermediate Imbricatee Irreglliar wave 

trivirgata (68.6:t8.96) ( 13.8:t2.35) Crenate 

ViV~"A %ibetha 32·49 3345 Smooth B & Ssh: B & Ssh: Transitional 

(37:1:2.04) (39%3.52) Intermediate Imbricate· s: Regular 
I 
, S: Distant Battened mosaic 

$: Imbric:ue· B & Ssh: 

ovate ReguLu wave 

ViVnT4 ci"ttti,.a 6'9·9,8 8e 15 Crenate Intermediate Imbric:ale- Irregular wave 

(80.7;:t9.21) (1 L2;:tL8;) crenate 

PIlr440XIlT14 37~51 9- 14 Crenate Intermediate Imbricate- Irreguluwa¥e 

jm/Qni (45.25:t4.8) (1 L25:t1. l6) crenate 

ParU()XUTUS 28~3'9 6~ 11 Crenate Close Imbrlcalte- Irregular wave 

hmnAphroJitllS ' (35 .. 5:t3.1) (8.75i:2) cr,enate 
I 

! 

VII. family: I 

Muslelidae 

MiJrus foi,.. 37~:52 12~17 Crenate Intermediate Imbricate· Ifl1egular wave 

(44.4:t4.86) (13.90:t L64) crenate 
i 
: 

MArttl jlaviguu 25-41 8~ l4 Crenate lntermedialte Imbri,cate· Irregular wave 

. (32 .. 36~3. 72) ( 11 .7h2.02) ,crenate 

Melogak 40-55 12-18 Crenate Intermediate Imbrica~e~ Irregular wave 

: personlllil. I (46.06:1:3.48) 05.34:t1.82) 'crenate 

Mt/qgak 45-60 15~20 Cl'en,ate Int,ermediate Imbrkate- Irregular wave 

moschata (48. 52±2.,67) (17.21:t1.;9) crenate 
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Nam f ale m.arg' n 

M~/Jivor4 cllp~nIis 55-70 12~l8 Crenate 

(62.30:t4.87) (15 .25~2.03) 

MUJu/a si.bir;(,11 B & Ssh: B & Ssh: Smooth 

50-77 33-60 

O1.30:t4.31) I (46.44:8.52) 

S: l5-24 s: 75-104 

08.21±2.63) (95.37:8.58) 

Musul4 (rmint4 B & Ssh: B& $sh: B '& 5sh.: 

54~82 30-58 Crenate 

(73A5Jt3.80) · (42 .. 32~7.23) S.: Smooth 

S: l7~28 5: 72~96 

(21.7:t3.1) (91.3;1;2.58) I 

Mustela kllthia 11-116 1'9-25 Smooth 

Lutra Jufra 

Lutrogak 

perspidllata 

Arc/onyx 

coJ/4ris 

Amblonyx 

,dl1treUs 

: (13.51:1.25) (21A5:t 1.70) 

12-23 

(14.8:1:2.1) 

20-28 Smooch 

(20.26:1: 1.3) 

B: 35-'91 B: 20-36 B & Ssh: 

(58.62:1: 12.21) (2,8.73:1:4.26) Rippled 

Ssh: 19-52 S,sh: 18· 27 S: Smooth 

(31.8;1;10.5) (21.7l:t2.25) 

$: 12-15 S: 10-16 

U3.40:l:1.01) (11.221'1., 15) 

B & Ssh: 

3'5..-44 l8-39 

B & Ssh: 

Crenate 

(39.4 Lt2.88) (27.28:t5.62) S: Smooth 

S: 14~28 5: 11-18 

(16.801: 1.83) (1 4.69± 1.2) 

36.74 (60.70 17-23 Crenate 

:tll.57) (20.10±2.18) 

B: 45-80 B: Crenate 

(65.32:tl1.56) 06S6:t2.25) S & Ssh: 

S & Ssh: S & Ssh: Smooth 

18-42 12-18 

(24.12:t4.68) (l;.l6:t2.14) 
I 

aJ m in .. p te n 

i ( fie 

lntermediate Imbricate 

B .& Ssh: B & Ssh: I B & Ssh: 
Intermediate Imbrkat,e- I Regular wave 

S: Diamond S: Distant Ranened 

$: AcC'uminate Petal 

B '& Ssh·: B & Ssh: B & 5sh: 

i.ntermediat'e Imbricat,e- Inegular wave 

S: Distant 'Cf,enate S: Diamond 

$: Accuminat,e Petal 

Distant 

B & Ssh.: 

Near 

B: Distant 

B & Ss.h: 

Intermediate 

S: Distant ' 

Accuminate 

Accuminate Diamond Petal 

B & Ssh: 

C'fenate 

I 
I 
I 

B '& Ssh: 

Irregular wave 

S: Diamond 

S: Accuminate I petal 

I 

I 
B & Ssh: I B & Ssh: 

Imbricate- Inegular wave 

crenate S: Diamond 

S: Accuminate : petal 

Intermediate Imbrica(le- Irregular wave 

CJlenate 

B: B: 1mbricate- B: I[1l'egular wav,e 

Intermediate Crenate S & Ssh: 

S & Ssh: 

Distant 

S & Ssh: 

Aocuminate 

Diamond 

Fetal 
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I 

Table III : MeduUa, MeduUary Index and Cross Sect jon of Dorsal Guard Hairs 'of th,e 

Indian Species of the Order Carnivora 

Ole of peue edullary on figuration M, duUary Index ross SectIon 

Family: Felidae 

P4ntht,4 .tigris Simple unbroken amorphous 0.541·0563 (0.551;1;0.006) Circular 

Panth,r.4 Ito Simple unbJioken amorphous 0.550-0.557 (0.553:1:0.002) Circular 

P"nth,ra ,,,raus Unbroken vacuolated 0,.657-0.668 (0.663;1:0.004) Circular 

Unci" unciA Unbroken vacuolated 0.659-0.672 (0.665;1:0.005) Circular 

Acin,onyx jUbAtus "ma,ticus Simple unbroken amorphous 0.62-0.66 (0.635;1:0,.001) Ctl'cular 

P4rdofolis m4rmorlltlt Unise,dal ladder 0.54~0 .60 (0 .. 577;1;0 .. 004) Almost Circular 

Prionailurus rubiginosus Unbroken cellular 0.777-0.779 (0.778:1:0.001) Ovate 

Prionailurus b~ngalmsis Unbroken cellular 0.78-0.8 (0.79;1:0.007) Ovate 

Prion4ilurus vivtn'inus Unbroken cellular 0.74-0.77 (0.75;1:0.009) Ovate 

Oto.(.olo,bus ma,nul Unbroken amorpbous 0.60-0.63 (0.62:10 .. 006) Oblong 

Felis s,i/vts,lris ' Uniserialladder 0.75-0.76 (0.755:1:0 .. 0002'5) Circular 

Felis ,chaus Unblloken vacuolated 0.684-0.71 (0.699:1:0 .. 004) Ova'te 

Cllo/uma kmminckii i Unbroken cellular 0.59-0.60 (0.595;1:0.0026) Almost Circular 
I 

C4rac41 caracal Unbroken amorphous 0.80-0.82 (0.805;1:0.001) Ovate 

Lynx lynx Unbroken coeUular 0:774-0.848 (0.806;1:0.0304) Ovate 

Neofolis1'lebulosa Unbf,oken vacuola~ed 0.608-0.63 (0.62±0.008) Ovate 

Punily : Unidae 

Ur$us arct()s Unbroken oeUular 0.32-0.34 (0.33;1:0.012) Oval 

Unus thibetanus Unbroken vacuolated 0.29-0.32 (0.31 ±O.O [) Circular 

HtJarctos maJaYAllus Simple unbroken amorphous 0.86-0.89 (0.87;1;0.001) Circular 

Mtlu,rsus ursinus Simple unbroken amorphous 0.91-0.92 (09hO.008) Oblong 

Ailurus folgms Unbr,oken cellular O.61~O.649 (0.63;10 .. 011) Circular 

FuaUy : Hya.mdae 

H,a~n" h,a~na Simple lUlbroken cellular I 0.56-0.59 (0.57;1:0.002) Almost Circular 

Family: Cani,dae 

Canis aurnu Vacuolated 0.66·0 .. 68 (0 .. 67;1;0.02) Cir,eular 

C41'1is lupus Vacuolated 0..53-0.58 (0..55;1:0.018) Cir,cular 
I 

I 
Vulpts flu/pes Vacuolated I 0.72-0.73 (0.722:00.004) I Circular 

VulptS bengalensis . Vacuolated 0.80-0.83 (0.81:1:0.012) Circular 

CuonaJpinus Vacuolated 0.58-0.60 (0.59:1:0.02) Circular 

I 
I 

Family: Herpestidae ! 

HtrptsttS tawardsi Unb.roken with cortical ' 0.81-0.83 (0.82:1:0.003) Oblong 

intrusion 
I I 
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H~rp~sus javanicus Unbroken with conical '0.88-0.90 (0.885±0.0067) Ovate 

intrusion 

H~rp(Sus smithi Unbroken cellular 0.6-0.62 (0.617:0.008) Ovate 

H~rp~sus paluSlris Narrow aeriform .Ianace 0.75-0.76 (.0.755:'0.004) Ova~e 

H~rp~sus urva Unbroken vacuolat,ed .0.49-0.52 (0.506tO.'Ol) Ovate 

Family: Viverridae 

Viv",icula indica Unbroken vacuolated 0.76-0.78 (0.769:t0.02) Ovate 

Paguma larvala Unbroken vacuolated 0.8}.-0.83 (0.826tO.Ol) Ovate 

Prionodon partiicolor Unbroken vacuolated 0.62-0.66 (0.64±0.'O8) Circul,ar 

Arcticlis binturong Simple 0.926-0.931 (0.93tO.00l) Reniform 

Arclogaliaia trivirgala Unbroken vacuolated 0.60-0.69 (0.66;100.02) Circular 

Vivt"a zibttha Unbroken vacuolated ' 0.88-0.896 (0.89tO.Ol) Ovate 

Vivt"a civtttina Unbroken vacuolated 0.60-.0.65 (0 .. 62tO.09) Ovate 

Paradoxurusjerdoni Unbroken vacuolated 0.60-0.68 (0.64:0.03) Circular 

Paradoxurus hermaphroditus Unbroken vacuolated 0.70-0.78 (0.72:0.02) Ovate 

Family: MusteUdae 

Marusfoina , Narrow meduUa lattioe 0.77-0.81 (.0.79:0.011) Oblong 

lkfart~sjlavi~la Narrow medulla lattice 0.69-0.71 (0.70:0.01) Oblong 

lkftLogak personata Unbroken lattice 0.72-0.77 (0.75:1:0.02) Oblong 

Me/ogaLe moschata Unbroken lattice 0.72-0.77 (0.75:0.013) Oblong 

lkftllivora (apemis Unbroken amorphous 0.58-0,161 (0.59:t:0.04) Reniform I 

concavo-convex 

lkfusteia sibiri-en Unbroken amorphous 0.60-0.63 (0.61tO.Ol) Oblong 

Musetla erminea Unbroken cellular 0.48-0.52 (0.5:0.017) Oval or Oblong 
I 

lkfUJuta kathia Narrow aeriform lauice O.64~0.66 (0.65:0 . .007) OMong 
I 

lkfust~la a/taka Wide aeriform lattice 0.50~0.53 (0.52:0.06) . Oval 

Lulra LutTa Unbroken cellular 0.62-0.66 (0.64%0.002) Circular 

Lutrogak ptTspiciLlatfl Unbroken cellular 0.60-0.64 (0.62tO.003) Oblong 

I 

Arctonyx collaris Unbroken amorphous I 0.48-0.52 (0.50%0.002) Oval or Oblong 

Amblonyx cinereus Unbroken cellular I 0.7l-0.73 (0.72*0.007) Oval or Oblong 
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SUMMARY 

Among the 60 Indiancarniv'ore spec'es, hair characteristics of 54 spedes belonging to '7 families 

and 36 genera are provided in this book. Diversity in both cuticular and medullar structure is noticed 

among the or-der Carnivora. With few ,exceptions, cuticular structure is usually w,avy in basal and 

subshield region and the same is petaloid at shield or distal region of hair. In many species the 

cuticular structure is uniform throughout the shaft. The meduUary configuration is also differs from 

species to species Wlththe 'Qnly exception in family Canidae where the medulla is 'vacuolated' in all 

the fiv,e species. The meduUary con6:guration is 'unbroken vacuolat,ed' in the family Viv'erridae with 

only one exoeption in Arctictis binturong where it is 'simple'. The cross sectional structure is usually 

circular, oblong, ovate or oval in the Qrder Carnivora with exception in Qnlytwo species Arctictis 
binturong and Mel/ivora capensis where the same is reniform. In a nutshell, there is considerable 

overlapping i,n hair characteristics among the species of the Qrder Carnivo.ra. Thus, it is not possible 

to identify species from one Qr two characters but the same could ,definitely be possible with a group 

of characters. 

BIBLIOGRAPHY 

AOORJAN, A.S. and Kolenosky, G.B. 1969. A manual for the identification of hairs of selected 

Ontario mammals. Onto Dept. Lands and For.est Research, Rep. No. 90. Ontario, 64 pp. 

ALFRED, J .R.B., Ramakrishna and Pr.adhan, M.S. 2006. Validation a/Threaten,ed MamTfUlis of India: 
1-568, (Pub: Director, Zoo! Surv. lnt/ia, Kolkata). 

ALFRED, J.R.B., Sinha, N.K. and Chakraborty, S. 2002. Che,cklist of mammals of India. Ret .. zo,ol. 
Surv. India, Occ. PaperNo.. 199 : 1-289. 

APPLEYARD, I .M. 1960. Guide (0 the identification of animal fibres. ~ol Industries Research 
Assoc., Torridon, H adingley, Lane, Leeds, England. 

APPLEYARD, H.M. and GreviUe, C.M. 1950. The cudde Qf mammalian hair. Nature. 166 : 1031. 

BAHUGUNA, A.. and ,Mukherjee, S.K. 2000. Use of SEM to. re,cognize Tibetan antelope (Chiru) hair 

and blending in wool products .. Science and Justice ,40 : 177-182. 

BENEDICT, EA. 1957. Hair structure as a genetic character in bats. Univ. Calif. PubJ . . Zool. 59 : 

285-548. 

BLANFORD, W.T. l8S,8, 91. The Fauna of Bri.tish India, Mammalia. Taylor &. Francis, London. 

BREWSTER, 1837. Treatise on th,e mic:l'os'cope (Cited by Tupinier I '973): 

BRUNNER, H . Coman, B.J., 1'974. Th,e Identificati,on ,oj mammalian hair. Inkata Press, Victoria, 

Australia, pp. 1-196. 

CAVE, A.J.E. 196'9. Hairs and vibrissae in {he Rhinocerotidae. j. Zoo I. London. 157 : 247-257. 

CHAKRABORTY R. and De, J.K. 1'995. Structure and pattern of cuticular ,scales on mid-dorsal 

guard hairs of Marbled Cat, Felis marmorata charltoni Gray (M.ammaHa: Carnivora: FeH,dae). 

Re,c, zoo! Su~v. In,dia, 95(1-2) : 65-70. 

CHAKRAB'ORTY, R. and De, J .K. 200 1. Identification Qf dorsal guard hairs of five Indian species 

of the family Canidae (Carnivora: Mammalia). Mammalia, 65 : 483 .. 493. 

CHAKRABORTY R. and De, J .K. 2002. Structure of mid-dorsal guard hairs of Hunting LeQpard, 

Acinonyx jubatus v.enaticus (Griffith) and Lesser Panda, Ailurus [ulgens F. Cuvler (Mammalia: 

Carnivora). Rec. zoo.!, Surv. India, 100(1-2) : 1.31-136. . 



Atlas ,(In HAiTS of IndiAn MAmmals: CArnivora -~---~---~~~---------~ 

CHAKRABORTY R. and De, }.K. 2005. Identification of dorsal guard hairs of nine Indianspedes 

,of th,e family Viver,ridae (Carnivora: Mamm,aJia). Ret'. zoo.!. Surv. InJia~ 104(3-4) : 13-21. 

CHAKRABORTY R. t De, j.K. and Chakraborty, S, 1996. Id,entification of dorsal guard hairs of 

Indian spe,cies of the genus Pan,thera Oken (Carniv,or,a: F,elidae). ,Mammalia, 60 : 473-48.0. 

CHAKRABORTY R., Chakraborty, S. ,and De, j,K. 1'999. Identification of dorsal guard hairs of the 

spedes of Indian Lesser eat,s (Carnivora: Felidae). Mammalia, 163 : 93~ I 04. 

CHERUVAT, D.~ Radh,akrishnan, C., Alfred, J.R.B . .2002. Th,reatmed Mammals ofKerllia: i .. v, 1~58, 

(Pub: Director, ,Zoo/. Surv. India, Kolkata). 

CLEMENT, M.J.L. 1'982. Specificity of the uh:rastru,cture of human hair medulla. J. Forens. Sci. Soc, 

22(1) :86. 

COLE, H.1. 1924. Tuonomic v.a1ueof hair in Chir,optera. Phil. Jour. Sci., Manila, 24 : 117 .. 121. 

CORBET, G.B. & HiU, J.E. 1992. The Mammals of In, do malayan Region, A Systematic Review. Oxford 

Univ. Pr,ess, Oxford. 

DAY, M.G. 1966. ld.enti6catlon of hair and feather remains in the gut and faece,s of stoats and 

weasels. J Zool. 14,8 : 201-217. 

de BOOM, H.P'A.and Dreyer, J .H. 1953. The possibility of id,entifying hair from S.A. gam,e for 
forensic purposes. S, Afr. j. Sci., 49(7): 23.3-234. 

DEBROT, S., Fivaz, G., M,ermod, C.and Weber, J.M. 1982. Atlas ,des poils de Mammifer,es d' 

Europ,e. Institut de Zoologie de l' Universite de N,euchiteL 

DREYER, J.H .• 1966. A study of hair morphology in the family Bovidae. Onderstep,oort, J. Y't-t. Res. 

pp .. 379-472. 

DE, }.K. 1993. Study ·of surface structure of hair of some primates of Indian subcontinen,t. Rec. zoot. 

Surv. India, 93 : .31-34. 

DE, J.K. and Chakraborty, R. 1995. Structure and panern of guard hairs of Crab eating mongoose 

Herpesus urvtl (Hodgson) (Mammalia: Carnivora: H,erpes'tidae). Proc. zo,ol. Soc., Cakulfta. 

48 : 33~36" 

DE, J.K. and Chakraborty, R. 2002. Identification of dorsal guard hairs ,of Striped Hyena, 

Hyaena hyaeTUl (Linnaeus, 1758) (Hyaenidae: Carnivor,a : Mammalia). J. Bombay Nat. Hist. Sot'. 

9'9(3) : 502-50.6. 

DE, j .K. and Chakr.aborty, R. 2006. Identificadon 'of dorsal ,guard hairs of tour Indianspedes of B,ear 

(Mammalia: Carnivora :: Ursidae). Rec. zoot. SurtJ. India, 106(3) : 19-26. 

DE, J .K. and Chakraborty, Sand Chakraborty, R. 1998. Identification of dorsal guard hair,s of five 

Indian species of Mongoose, Herpes'tes Iniger (Mammalia: Carnivora) . Mammalia, 62 : 1-11. 

DZIURDZIK, B.. 1973. Key to the identification ,of hairs of mammals fr,om Poland. Acta ZtJoJogica 
Cracoviensia .. 18 : 73-113. (Polish) 

ELLERMAN, J.R. & Morrison"ScOU1 T.e.S. 1951. Checklist ,ofPaiaearcticand Indian Mammals. Brit. 
Mus. (Nat. Hist.) London. 

FONG, W., and S.H. Inami. 1988. Simple,fapid and linique hand techniques for cross-s,ectioning 

fibres and hair. j. Forensic Sciences, 33(2) : 305. 

HAUSMAN, L.A. 1920. Structural 'charac~eris,tics of ,the hair ,of mammals. Am. Nat., 54: 496~523. 



--------------------~~~~ ___ Rina Chakraborty & J.K. De 

HAUSMAN, L.A. 1924. Further studies of the relationships ,of the structural characters of 

mammalian hair. Am. Nat. 58(659) : 544-557. 

HAUSMAN, L.A. 1930. Recent studi'es of hair structure relationships. Scientifi,c Monthly, 
30 : 258-277. 

HOMAN, J.A. and Genoways, H.H. 1978. An analysis of hair structure and its phylogenetic 

implications :among heteromyid rodents. J. Mammal., 59(4) : 740-7600. 

KELLER, A.1981. De'termination des mammiferes de la Suisse par leur pelage: V. Carnivora, VI. 
Artiodactyla. Revue Sui-ss,e dezoologie Annates de la socUte Sui-ss,e de Zoologie et des Museum d' 
Histoine Natur.elle de Geneve. 88 : 8003 .. 820. 

KELLER, A. 1984. Etude de la structure fine des jarres dorsaux de quelques Canides sauvages et 

domestiques du genre Canis (Mammalia: Canidae) .. Rev~e Suiss,e de Zoologi,e .. Annales de La 
soci/tl Suisse de Zoologi,e et du Museum d' Histoire Nature/Ie de Geneve. 9 : 973-992. 

KHEMELEVSKAYA. N.V. 1965. Structure of the rodent hair cuticle, its variability and significance 

for taxonomy.Zoo,t.Zh.ur. 40 : 1064-1074. 

KOPPlKER, B.R. and Sabnis, J.H. 1'976. Identification of hairs of some Indian mammals. J. Bombay 
Nat. Hist. Soc .. , 73 : 5-20. 

~OPPlKER, B.R. and Sabnis, J.H. 1977. Further studies on the identification of hairs of som'e Indian 

mammals. J. Bombay Nat. Hist. Soc., 74 : 50-59. 

KOZHUKOVSKA YA A F. 196'9. The comparison of hail' structure in som'e spedes ,of the sub-family 

Microtinae. 'eningcad. Universitet Vestnik. Seriya Biologu, 24(4) : 42-50. (Russian) 

LATHAM, R.M. 1953. A simple method for the identification of the least weasel Mustela rixosa. 

J. Mamm. 34: ,385. 

LYNE, A.G. and McMohan, T.S. 1951. 'Observations on the surfae,e structur,e of the hairs of 

Tasmanian monotremes and marsupials. Pap. Roy. Soc. Tasmania. Pg .. 71-84. 

MATHIAK, H.A. 1938. A key to the hairs of the mammals of southern Mkhig,an. J. Wildl Manage. 
2(4) : 251-268. 

MAYER, W.v. 1952. The hair of California mammals with keys to dorsal guard hairs. Am. Midl Nat. 

48 :480-512. 

MILES,W.B. 965. Studies of the cuticular structure of the hairs of Kansas bats. Search. 5 ~ 48~50. 

MOORE, T.D., Spence, L.E. and Dugnolle, E.E. 1974. Id,enfficati'on of the dorsal guard hairs of 

some mammals of Wyoming. wyoming Game and Fish Dept. Bull., NoQ, 14, Cheyenne: 1-77. 

NASON, E.S. 948. Morphology of hair of eastern North American bats .. Am. Midi. Nat. 39(2) : 

34'5-361. 

NOBACK C.R 1951. Morphology and Phylogeny of hair. Ann. N. Y. Acad. Sci. 53 : 476~492. 

Ogle,. R.R .. , Jr .. and Mitosinka, G.T. 1973. Rapid technique for preparing hair ,cuticular scale casts. 

J. Forensic Sci.enc.es, 18(1) : 82. 

PERRIN, M.R. and CampbeU, B.S .. 1979. Kerto the mammals of the Andries Vosloo Kudu Reserve 

(Eastern Cape), based on th,eir hair morphology, for use in predator scat analyses. S. Aft. Wildt. 
R~s., 60(2) :84~.s7. 

PRATER, S.H. 1971. Th~ Book ()flndian Animals. 3rd ,ed. Bombay Natural History Society, Bombay. 



At.lason Hairs of Indian M4mmais .. C4rnivora -------~~-------------

POCOCK, R.I . 1914. ,On (he fada! vibrissae of mammalian. Pr-oc. zo,oJ. Soc. Lonfl, pp. 889 .. 912. 

POOOCK, R.t 1'939. The Fauna ,of British India i.ncluding Ceylon and B.urma. Mammalia, Vol. 1. 
Primates and Carnivor.a (in part). Tailor and Francis, London. 

POCOCK, R.t 1941. The Fauna .of British India including Ceylon and Burma. Mammalia, Vol.lI, 

Carnivor.a. Tailor and Fr.ands, London. 

QUEKETT, J. 1844. On the structure ·of bat's hair. Trans. MJ,cros.c. Soc. Lond. 1 : 58-62. (C.it,ed by 

Tupinier 1973, in Teriok 1'991). 

RIDGWAY, R. 1886. Nomenclature of colors. University Press, John Wilson and Son, Cambridge, 

1-129. 

ROSEN, S.L 1974. Identification of primate hair.]. Forensic Scienus, 19(1) : 109. 

SHORT~ H.L. 1'978. Analysis ·of cuticular scales ~n hair usin,gthe s,canning electron micros,cope. 

J. Mammal., 59 : 261 .. 268. 

SPENCE, L.E. 1963. Study of identifying ,characteristics ,of mammal hair. Fed .. Aid Proj. No. FW·3 .. 

R~ 10, Job. Compi. Rep.:, Work Plan No. 10, Job. No. 2W. WYoming ,Gam,e ,and Fish Comm. 

121pp. 

STAINS, H.J. 1958. Key t.o gu.ard hairs of Middle West,ern £ur bearers. j.WiJdI. Manage, 22(1) : 

'95-97. 

STOVES, J.L. 1'944. The appearance in cross-section of the hairs of som,e carnivores and r'oden(s. 

Proc.. Roy. Soc. Edi.n. 62 : 99-104. 

lEERINK, B.}. 1991. Hairs ,of West-European Mammals. Cambridgle University Press, Cambridge. 

1-223. 

roTH, A.M. 2002. Iden'tifica'cion of Hungarian MusteUdaeand ocher small carniv,ores using guard 

hair analysis. Acta Zoologica Ac.ademiae Scientiarum Hungaricae,48(3): 237-250. 

lUPINIER, Y. 1973. Morphologie des poils die Chiropteres d' Europe ,occidentale par etude du 

microscope elecuonique a ba[ayage. Rev. Suisse Zoot. ,80 : 635-65.3. 

VENKATRAMAN, K., De, ].K. and Tandon, S.K. 1994. Ultrastructural studies of hairs of seventeen 

,carnivores using scanning electron micrographs. Rec. zo()l. Surv. India~ 94 : 145-158. 

WALLIS, R.L. 1993. A key for the identification of guard hairs of som,e On'tario mammals. Can. J 
.Zoo.!., 71 : 587-591. 

WILDMAN, A.B. 1954. The microsclopy of animal textile fibres. Leeds: Wool Ind. Res. Assoc. 

WILDMAN, A.B. 1961. Th'e identification of animal fibers. J Foren. Sci. Soc., 1(2) : 1-8. 

WILLIAMS, C .. S. 1934. A ,simple method for se,etioning mammalian hairs for iden'cifica'tion purposes. 
J. Mamma.!., 15(3) : 251-252. 

WILLIAMS, C.S.. 1938. Aids to the identification of m,ole and shrew hairs with general co.mments 

on hair structure .and hair detlermination .. ]. Wild/. Manage. 2(4) : 23'9-250. 

WILLIAMSON, V.H.H. 1951. Determination ,of hairs by impressions. J. Mammal., 32(1) : 80-84. 

WILSON, D .. E .. & Re,eder, D.M. [Eds.] . 1993. Mammal Spe.cies of the World: A Taxo.n()mic and 
Geographic Reference. Smithsonian Institute Press, Washington and London. 




