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I raq l,latural History llusourfl
Pubtication No. 17, DGc. 1050

AN ILLUSTRATED KEY TO THE NON-PASSERINE
FAMILIES OF BIRDS IN IRAQ

BASHTR E. ALLor-sD, U.B.O.U.
Iraq \xtul.1l Illrtorr \luseunt. Rag|,laLl.

This kev rtternpts to prolide a t)rnctical iool for thc idcntification
of orders and families of lort-pirss''rine Lirtls rvlrich lre represented in 

.

the Irnqi list. Iu its prepilr'rrtioD, the corrrlrilel nrlnpleci, rliocli{ied and
much erpandetl I\-itlielbl's Iicy io the Olders. prtblisLocl in tLe Hauil-
book of British Birds (Yol. I). 'I'he lrresent ke1- is clcsigued to help
begiuners in Systtrnatic Ornithologl' of Irrr<1, to refer bircls under
erarlinatiou to t)reil proper farrilies. 'fhe rvriter has also preparecl

a set of keys, to the species ltlcl, for a)) uotr-passeriIre forms, aud
hopes to be lble to corlplete the trtsk fol the Plsseles as n'ell.

1. IIind toe connecti'd Lry.r rveb s'iih iurer, toe (tig. 1a).
PUT,T]C,T]iIFOR}I]]S

(a) Yerv large size;r large pouch attirchecl tntleluerth the bill
(fig. 1b).

Pelecanidae (pelicans)

(b) [eiliuru size; lo portch rtlderueat]r the biJl ; bill spear-shaped
and its crLtting erlges serttttecl ; rreck r-t'ry lolg and snalie-like
(fig. 1c).

Anhingidae (ilarters)

\
I

(u) (u)

(") (a)

Fi8. 1! Pelecaniformes:
(a) Trpical foot of Pelecaniformes. (c) Heed and neck of Darter
(b) Head ot Pelican. 1,1) Hcad of Cormorant.
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Aliousc, B. E. Illustratcd kc] ro no -passerine I!m;lies ol Iraqi birds.

(c) lledirLru size;rro pouch rtlder-eath thc bitl;bill eltliug with
a hooked lril. arrrl its cuttirrg edges sltooth (iig. 1d).

Phalacrocoracidae (cormorttuts)

Ilinrl toe not coturectetl lrl a s'eb t'ith 1he iluer toe . . 2

2. ['rLtting erlges of bill rlislirrclil- serritterl or laruelltteil ... 3

Cuttiug edgcs of hill srlootli or sligltly crtrr-cd ifestoonerl),
brrt n'ithout serrrltiorls or' I'rmellite ... 4

3. Bill abruplll' culr-ed rlos'ris'ulds (iig. ra); bare part of tibia
erceerls ?00 rrrD1.; tilrslls rnaut tirites lolger thtn loes.

PIIOE\I('OI'TllItIIoltlIES : Phoenicopteridae ({lanringoes)

Bill normal; blle part of tibirr. it nrr5, cloes uot e,'iceed 40 rnrn.;
trrsus sLortel thirtr 1s-ice the lelgtL of toes; itttterior ioes n'cbbeil
(fis. ?).

.\\SERIFOIIIIES : Anatidae (thtclis, gccsc, swrrns, e tc. )

FiA.2! T).pical foot and bill of surface-fecding Duct{s. See sma
hind toc, aDd lamcllne o the cutting-edges of bill.

4. Legs attachecl about middle of bodv 5

Legs attached near vent, far behind middle of bodv; toes lobeil
(ffg. 3).

PODICIPITIFOITIIES : Podicipitidae (grebes)
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lraq \at. Hisr. \Ius. I'ubli.irion \o- r7

Fit, 3r Litrie (;rebe and t)Pical foot ol
i', i.;p;tidae.

t,/ L

Alterior toes courpletell' r*-eblrtrl (lit -t'rL)
('IIAI|ADRIIFORIIES : LAITI

(a) Bill liooked tt the enrl: 1$o '('rltlrl ttil-feathers elongltt'd

(lig {c)' 
stercoraridac (skuas)

(b) Ilill not liookerl ai llrt' etrrl, rrlrlrtl ut'rutlible rrrarkerlll- rler:ttr-
' ,-",1 nt the eutl rrtrl Lrttgct llrrrtt los'et (fig 4tl); tail rtsurrlly

squale or slightlS rou l'lt'rl'
Laridae, J,a lae (gulls)

(c) Rill t.rpering, upltt'r tttirtt'lil'1e rrot siroltgly decurved' if nt

tll; tnil ttsua)11' {orlierl (fig led)'
Laridae'Sterninae (terns)

Anterior toes not, or oulv incotrtplt:telr', rvebbed 6

( a./ (b)

t c

lo.

flrrtteued it toP) ...
Lo\lel l)arl of tibin felthered

(a) <(")
Fig. r! Cha driiformes

TrDiLrl toot oi TErn.
Ir i'icil t.ot ol tiull
Ilead of Skua.

(.1) Head ol Gull
(.. el Head ol 'ferns

)(

;s
b

Lorr'er lrrrrt of tillirr not ft'itllrt'rt'rl (\riih one erception' Little
Ilitteln. shele lolc. lLc irrtlt" irill lorrg:rntl str':righl' head

7
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Il. E. lllustrat,ll 1<e1 to nonlasserine lrrntilics ol Irqi birds.

J,ortl or r)rbital region or l)oth lr:rre 8
T,oral rrrtl orbitrl regiou frrllr- {ellLered I
Pltches of po$(ler-do[l on ])reltsl lD(l si{les o1'r'uDll,; feailrers of

lnck of Lelrl rrror{,ol l('s{ elongated; lrill slraight iurd trl)cring
fig. ,c): cla*'of nrirldle toe serlrted otr irruer etlge; hild 1oe on
1lrt, sarre lerel as lrrierior ioes (lig..rb).

-\ RDEI I.'( )Rll1,lS : Ardeidae (herons. bilterrs)
\o ;ratclrcs of lxrn'cler-rkrn'r I li'rrllrclr of lrrrcli ol lreurl rrot elolglted,

or if so. bill spirtulaie;r'lrss lrlrrrrt. lrrl thll of rrrirldle toe not
srtilterl : hiurl loe rlised alrore llre lercl oI rnlt,rior tols (fi,f. id).

-{H1 )EIFOII]IDS : ('I('0]{IAII
(:r) BiJl rrnssive. slraiglii lud irrl,erill' (fig. .re).

Ciconiidae ( storks)
(b) Bill flatierred rrrrl rlrrtLrl:r1e 1lig. ;f).

1c) liiJl sle,rrrer'a.rl dislirr.rrv ,,,,,.,.",, ,,,,l,11l1lill"in!,.n:*i']t"''
Plegadidae (ibises)

IJ

\

( a )
(a)

(u)
(b)

(r)

(") ffi
Flt. 5r Ardeiformes:

(a) Head and foot of Flamingo. (d) Foot and ctaNs of Ciconiae
(b) Ilend and scrrated middle (e) Head of Stork.

claN of Herons. (f) Head ot Spoonbilt.
(c) Ilead oi Hcron. (g) Head of r-bis.

/''--ff
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Iraq Nat. Hist. \1us. Puhli.ation No. r7

9. l'irst functioral prirlall geuerally longer ilian, or etlual to,
second (in a fe$, cilses, such as I;(ncllzs itrld {'hettu.ia,
sllolter thll ?ntl); first retl priurrll' Dirrolr irld stiff and
is concealed bv prinrarx coterts (fig. 6)

Ifirst lunctiolal primarr- sholter thau seconcl; no
rudirreutlrn l)rim r r'\

10

11

Fig. 6: Rudimentart- real rst prim:rrv of:-
(a) Lap$;nq.
(b) Grcy Plorer.
(c) Common snip..

(") (u

,{
/.11

ll,
Y
){

distiuct

c )(

10. tsill eitLer rrruch sirotier thrui hrlf lt,ngih of heatl. n'ith curted
ctrlrrrt,n in Prrtiucoles alcourpiruierl bv tu ernurgirrated tail (fig.
il. b): ol aboui equirl lelgtlr of lierrl l-itL both rrialrlibles rler:ur-
lerl antl trpering' irr ('oursers uurl tail not enrrrginirled ifig. ic).

CtIAHADI{-tII'(lRlIES : Clareolidae (priiilcoles, coursels)

(u) (l)
Fia. 7: (ilar.olidac:

(a. b) H.ad and t,ril of Prati,l.ole
(.) tI.r1d of ('ourscr.

\\(.)
J:

Bill rtever rrttch le"s iLal lrrilf lelgtL of lre:rd. often straight, and
if uotict,,rbll' cttllt,d, is rrrucL louger tltn heird.

(ll I.IRADIiIII'OBllEli : CII-\IiADRII (inrc rv.rders)

(r) llill rrr.rssir-e. Lrl'er rlarriliblc lieeled (fig. 8); phruage blacli
aucl n'hitc; rnir:riol toes rvebberl; l hiurl ioe ltlesertt.

Dromadidae (crab-plorers)

5



. (b) Rill strong, laterrlll' coutl,ressctl and chi"ellike at tlre
eud; no hirrrl toe pre.r'nl (fig. 9).

H aematopodidae (o-vster-catchers )

,eF-

Allouse, B. E. lllustrat.,l ter to nonlasserine fanrilics of lraqi birds

Fig. 10r Head and foot of Phalrrope

F48,8! Ilead a.d foot of Crab-l'lo\er. FiC.9: IIead rnd toot of Ovstcr-catcher.

(c) Bill more or less sleri(ler rtirl strright;tot's lobed (fig. 10).

Phalaropodidae (phalaropes)

(d) Ilill distiuctlv lonq rnd sleurler; plurrrirge bllck arrd white;
no lriutl toe plcsenl. IJ.ill straight in Stilts, atd toes not
webbed (fig. 11a. b): dislinclly curved upwards in Avo-
cels, arld toes l)artlt v'ebberl (lig. 11c, 11),

Recurvirostridae (stilts a1Id ar-ocets)

(.)Fig. l1: Re.uffirosrridre:
(a, b) IIead alrd IooL ol Stilr.
(c. d) Heitrt rLnd ioor ol {!o.el (u) \=<f

)l+.
(

6

(a)

\
t,
ild

7



lraq Nat. Hist. trtus. Publication No. 17

(e) ItilJ 'liort. sttrrrg irtirl getrclailr- sltorier thar tirnrrs; ltiud
1oe eilht'r' rbseut or' \'erv slrill ifis. l!).

Charadriidae (l)l()r('rs. lalrnitrgs. doltt'rel, trtlustont's)

<@
(. ) 

\\'-
(b) Fig. l2: (lharadrii{lac:

(a, b) rle,,d i,o(l lod of (;te\ Ploler.

1., d) Head rnd ioor ot Ringe(l t']o!.r

(b)
<:

(")

(r)

)
(a)

Fig. l3 ! S, olol,rci,l,,.:

{r, l)J IIrr,l jtrrd I(n,t ol Snipt.
(f, d) Ifua(l irnd ioot 01 San,lpip,rs
(e, I) Herd ,,nd L,or (,1 R.{lshanh.

-_<-@(") \=-- g
,#
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{llousc, Il. Ii. Illusrrrr(,1 )rer t,, rrIr-1,:r.sIr irro Irnrili.s ,,1 Irrrli birds

f) Bill loug or lr('rliunr. Lut J. gercralll' rnore or less longer
thirl tarsu., ilDrl srnretiDr('\ etluitl: pluoltge not black and
rviriir.; binrl toe prt,setrt 11ig. l;3, '14).

Scolopacidae isuipes, rrorxlcocks, gods'its, curlens,
siudl)il)err. rerlshuuks, stints, rhrnlins).

F ic.

a

'14| 5L,,li,p;r'irlir:
L.L) ll".(l ,,i (i,,1$ir
1l'r ljf.,,l ,,1 Cu,1,1\
1 ) l:,"rr ol srnr,.

(u)

)( C

(u)
11. lliddle lrre nrrrch shorlel thirt tntsrls ... 12

lliddle toe rbottt etlrtal tu Irlgcr t]rrrrt trrsrts. l"ron1.rl shields (fig.
lac. e) in ('oots. flrorlrt,Irr llrrl (iallirrrrles; witlrotrt froutrrl
sLielrls (lig. liru. b) irr Irril'. ('r'l]ies.

R,\LLlI,oRltlis: Rallidae lcoots, ruils, r:rrkes)

)(
(u)

(f)

)( C

Fig. l5! RJIlidx.:
r:!r Iie.(l ol \\'an'r Rail
(hr Ilea(l ol (mke.
i.) Head of \1o.rhqt.
(,lr Fo()t of Rrils.
(, r II,r(l oi C.ll;nule.
(1) Foor ol Cool.

(.)

8

:s.

..\
\\(a) B/

- t'/
-.JE#\^
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Iraq \ . I Ij.r. IUs 1'ul,lie;rrion \o. r7
I?. Riii slr,,rr iu,l \1,)rt. .lixlrth .llr.r"r l.lrrru L"r,l : r-yps lirrlc indlellos-. lrn1rlp1,_11 l,\. rr rvrrrrr.lr cr..-srti1,r,; uo lrinrl r,,.cue dl rr rr r r iii rii iil,"l''i'lL',"1?_'n(r toe (lie. I G).

n,11.,r,i,* .r.rigr,,r lil,l:1i",1, ;r'T::'T::,:"1"::t..j.l.s \c[r. I,,ug (fig. li).

Bi,r s,.ort arrr, straight;, I ii;1,'ill'l]jl:l;,lillllff ,lll Tllderate (fig. lli).
Il,\ l,l,II.'OltytrS : Otirlidae (busrlr.ds)

-i.

Fia. 16! Hcnd and foot oI S(one_Curt, Flt. t7r Ilrad anrt fc,ol of Cranc.

Fig. .tO! Otididac:
(n) II.xd and ioor oi Great Ilustrr(l
(h) Il.a(t of ltoubara.

(")

(b) s
1:l f ,'.rlil. nlx,rilrl irr:r.,,1t. fl,..lrv .Lirr rli!.. l,,l,r

(,( ) L I 
' ]t It I l,( ) It )l l,:s, Colrrbida" r1,i3r.,rr., rlor.es)

Nostrils in sharlrJr.rlefirrerl (.(,r.(,irl l)ir{(, of rrlrl,tl urirrrrliltlt,... 14
-\-o cere or sofi, lleslrr trrr.rrrlrrrurr.irl birso of lrl)lx,t, llrllrr:lillle ... l6

9
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Allouse, B. E. Illustrated Lev to non-prsseri e farnilies of Iraqi birds

G

FiA. 'r9r Columbidae:

rrr) II.:rd ard foot of Sandgrouse.
(hr Ilerd and i{,ot oi Pigcon.re@F

,s'

F={

{a) (b) '
1-1. 'I'rr'rr tors rljrectcd forwirrrl- rrrrrl trv,r l,rrt lirlirr,l.: ulrlrel rrrrutdihle

stroug artrl sLort. crtlr-t,ri rLrs-ns'rrrrls otr.r't}e Lrn'r'r': Irr tlre Itrqi
bird, plrnrrrge grt,er. arrrl lriJl rcrl ifil. ?ll).

I'SI't']'ACIITOHIIES: Psittacidae r Jto.e-riuged l'lnrkeet)

Fag. ,0! llt':!l rf(l lo,n ,,r 1'r,:,1i., t.

'lhlte toe. ,lirectod loll;rrrlr irurl otrt, lrrllin'rlrls; bill stroug,
uplrt'r rtrirurlilrJr. crrlve,l d,,s-rrnulls rrerr iis tip: plrrrnage
uot gleel. nor bill is led 15

(")

(")
Fit. 21r Strigi(1,,.:

(a) llead ol llll.n-O\1.
(b) Iltari oi Long ejrr|d Osl
i,) lo{,t ol ()\'ls.

f
(u)

10

r

\
-l{'

)

ffi
i'\&.d'tt

ilr_rr.,"?
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Iraq \:rt. IIi.r. llus. I,rL1,1i.i,rio. \o. r7

l,i. lilles lllgt. rrurl drrer.1r,,l
llleri; 1o(,s feltlLer.er I rrr

fols-alrl.: lrl.r ol bill r,,rrLr.r,irled lry lr:r-

rrDd (lire(,1e(l

lorerlrl niilr 'lrrtlt Lrrir.' (tig. !l ).
S'I tl I( l I l,'( )ttlU,ltl : Strigidae irr\\'l;)

.irlertirr'.: lrt.e of lrill (.lliu.: tor,. rr)lEyes nornrirl
feathcred

Fig,22:1egrl)i;,t
(a) ll.nil ol Ft(\ pti.,I
(b) ilearl oi 1;rilir,

f',\L(,ONII,.ORlII,)S : 1Rirrls of 1rl.r.)
(a) Slrirr ol firce, au,l sorD(,tin1es cro\i,l and r(,cli irlso, balt. ul

colr.r'erl u-itlr Lrrir' ( iig. ?!).
Aegypiidae (rulr rrres)

z\9)

(b)

(b) 1\-Jrolr. lrtu{ lell lrtlt,rl ; sl,irrr .r.:rles
lud lxr.lelior sirle o1 tiirsu, (liq.. l:]).

\
presr.Iti beDe th toes

Pandionidae lorplols)

\

Fig.23r 1lf:Ld and ar()r rii ().r)r"\ {
I

(c) l\.holt' hcarl leatJrer.erl; uo s|iuv scnles ou tr)es or talsus
(fis. ?1).

Falconidae (caglt,s. Irun'ks. llrzzulrls, falcorrs,
harriers. kites. kestrels)

7L

I

<^N re
(u ) ,fd\SY



\llouse, B- I':. Illuslrirt,i k.1 ro n,,r+:rsserirre firmili.s ol Ir:rqi l)irds

(..)

(u)

Fi8. 24: F,rl.oni,la\:
(n) llead of l'ere(rin.. (b) HeIl .,1 i,n .,,elc

(.) Foot ol l-xl.(,ns.

.-r--=\--
- 4.-o -i+.

(a,

1(i. Toes ferrlLertri: rr,, Lirr,i L,e 1,rt-r'rrt {1i1. llla).
{ ol,l-,\llrll (,1i111,:S: Pteroclidae (.ir[rls|orrsc)

'l.rrg. 1e11111.1'r,,1 ot lrtrr, lrirrrl 1,,,. 1rt,..,rt ... 17

li. 'lrril lerrtlrer'. 1(l or ll 18

'Irril leitlhet. ttt,,r'e thttrr 1: \rilh ,r]l(, c\t el,lir)I. t',tlurtti.t ()tnil
rl-lr,,re 1.til lij,l,lerr l,r c.r'r,Il-. irttrl 1nilr,ui,,. .tifl urrrl r.ulrllrl)
1Iis. !, t .

{;.\l,l,l I,{)li}t1,.'i: Phasianidae r1,,ilrri,lgc.,
sr,esr,e. r'Lr t li:rr'. rlttiri) )

i\

I

Fig, 25: (;,,liii.r"r i
lrrr IJe:rl r,l tlu;ril-
rf, r IIr;,,1 oi PrLrrrill(,..
.r \\';,,! ,,1 (;rll;r(rDr s

)( \--(b) \

L2

c

C

(.)

N

I

aj,

\r'

P



lriq \it. H;rt- llus. l'ublicirtioo \o. r;

1u. Tel fullv rlerelolrt,rl tril-foallier.; r.ing or.er liO rrrur. ... 19

Tel frrlly deleLrped tlil-terrtlrrr', ,tn,l ls,r "r,rirli :ott oles ubove
Lrteral lail-letthel.s; t\\.o ioes riiler.terl torstrrls rrntl two back-
wards (fig. ?(iat. Tlil-foutlit.rs siifl lurl trlrerilg iu all \lrood-
pecliers (lig.. ?(ilr. c); brrl soli rrrrrl rorrnrled in 1\.I.vneck (ff.g..
?(id, e ).

PI('ll,()R-\Il,lS : Picidae (noodpeclier.s. wr.yneck)
Twelle lullr- rlerelolrerl tlil-Ierrilels. or elsc wing uot (Jlr,r

60 tutu. 21

(a

FiA.26: Piciionnes:

(r) Foot {,i l'}icif,,.,nrs.
(b, r) IIe:,d .n,l 1ril Woodpeck.r
(d, {,) }1.,,d ;,n,1 !,,i1 of \\'r}ncclr

/?=

#-\ds c

(")
dorurvards

l hoopocs )

20

)(

ffi
19. H errl

( lic

HcLrrl L()t clcrlt rl

rrillr ir

. t; ).
lrrrLtc clresttrrtl r'r'esl: lrill "lightlr','ur'\-,'rl

{'( )It.\('l llf( } lt }t l,lS i Upupidae

.,' i
Fig. 28: Il,:,,1 ;Ll I l!,,1 ,,i ('ur'koo

Fig. 27: Il(.r,r (

13
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-\llouse. B. Il. Illuslrared kc,; to nrnl,asrerinc fimilies of Iraqi Lirds

?0. Tl'o too. rlirecterl forrvrltls rturl
rlecun etl (1i9. ?8).

tlrr hrcli*rrrdrl bill .1ronq rrurl

( t-('I'LtI ()ttlli'lS: Guculidae icuckoos)

'[]rlr,e 1r,,,' rlirtclc,l Iols:rrrl. irtrrl otu, lrirt krrrrrrlr: clLrs ,rf trrirldle
1o(, i)(,r,lirr1(di rii,:lrils trl)ulxl: lrill sholt. leak altd lrroarl,
rritlr ir \(,r'\' uide gr1rt, (tig. lll).

('-{P llI }I l' l,( il l, ( )}llJ ES : Caprimulgidae ( [iglrtjrrrs)

.\ll forrr toes rlil'c1ed for*-rrlrl'. ercr,lrl irt Slrine-tailerl .vifis n.lrich
rLr rol occul irr Ilrtl;1,i)l ur.irk rrrrl rlrort. lrrt tLe gulx' is witle;
trril crrlr'!riullcrl: rviri,.l. .r.r-1lrr'-lilit rvLen 1lr-iug (1ig. ,Jl)).

.{P()l)Il"( }}l-\i IIS: Apodidae ts1rift')

Vffi

ffi
Fig.20: Herd an,t loor ol Nightjar. Fi8.30r llerd' foot rtn{l (in{ ol s\\';ft.

?1. lliilille pair of t{il-featltels elotrgrtlerl: l,ill *l"n,ler arrd slightly
decurrerl (fig. 31).

COR ACI II0 ttllliS : Irleropidae (bee-eaters)

Uiddle pair of tail-featbers uol elon,lated 22

#
Fi8,31: 11,,.,j. i(i,r.:r.,1 !ril .,1 Ure,raler

1.\

Fia. 32r Iio,n ,,l l'aiier;l(,rnres

Y
C



lrq \;i1. ll isr

.{ll toes utrcontte( 1cd (fig.
I'ASSI.]ItI ].'( I II II I,]S : qnilly {amilie" of ctrtrvs, tits, thrushes,

lr'lrenteats, flr'r'rrltlter'.. slrrikes, war-
Llers, sparrou's, brrrtings, starliugs
rncl iarks).

\tus. Publi.ation \o. I

C)

-=

Some of the lront toes tiglitlv connecte(l 2g

2J. Rill loDg. .1r'itiglri rrtrrl I)oilrte(1. ilbout ls l'rrtg rrr tril 1fig :3:3n)

('( )ll-\('IIIORIIDS: Alcedinidae i kilgfishers )

Bill shortet rnrl ettrlitrq rvilL a hook. atrrl is sirorter tLau oue third
ot tail ifis. 3:tL).

COR-\CIIIOIIlll')S : Coraciidae (rollers)

(")
o

(b)

3ll r Coraciiformes:

nnd foot of KnrEfish(

,rn.l foor of Rollcr.

t5

lt
./r/

za--r/"
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\ll('un, U. I.l. Illusrrrted lie! ro non-passerine famities ot lriqi hir{ts

( i-*'d ' ;1

ifl I ,JF&JI eljt 4, laJc.J;J.r--ar .-pr
( irtr-.'gi.al t t.rc )

./'ll -:^: +
.., 
-- Ll' g;'-J' .,i,.- -- -r^-, fJl-.'L.t -i it-'

(tL!r ,J-.i-"!'J. iily'l ,JJl i-t)* !"-Jr ;-i.L-J -).rjtt JJJ| rj, _.iJlrl aj)
.J. L.rJ rr c,U./, t JtL-, .r-.r !=--;J r ..;r Jt , $,J I !i.----;Jt ri .e*..,.r.! i";j.,.!r
VJ rJJ -,J,rur .r iir \V Jr s,-i:-!.4 yl oai.J Jr -lJ-rr .. .6Jj-Ir ;<d- s:,t. Jry't !i JJ:U I Ltit -;rj r,. Jji ..j, ,,,J1 uL_rrj-Jt 1,-, y'r ;+rJ
L:- !r. _,!Jr cL.,J,\. (J3 ijy'r !,. J--rn r .s>, ,,-f!-r y 4:.!rr JLIJr r; C-:i- jr. i*)EJ! r)*ut .:,rj.:-1 t,! 6lrt L

J.' r-U J"L;Jrr:-,tJ q-JJr -+Jr ,J {-L e:i,- t t Jr ,gr+r,.e.,rijr !-:, rir
s.,-, i.J-if! :J .,=, €ij- r-r J,:r- Jryr a.;y ;.r-r.r i.-lf ; -JL 1.)rdt, Z;)t j,
'L-yr :iJ, .Jrwr rlrr rJrJ . J ti,ijr iJ! !i -dae CELJ , .jJr iJL .i -fornles cLitLL-j.U:;fr :.j! I . Jry'r )r-J , j, !i,t !1 i*,J! 1! .r-jri !l.j rjitr, -. 

,-,,rj r:ly'|
!i* c,l)J"l! u. i:rLjjr.FJr,, \loy i:- !i ar-Lll (Thc -lvifauna ol lraq) {rJ,rJ

. j,y'r e-.U ! e-rur

6:-:- -i,-_'.J tr -irrL JrUjJ- 9!! i;lj ! :jr!r ,_*!Jr j, llJi ;:! -Jjrr ,-:rr)|., i-1; Urr, j l,rrL;rr.r jJ,l"Jt .rrrl !F c,i..j,rJrJ t.jJtt ,!t o. 45 C. jt|,| )r).
J eriyr dn e-+,jij ir"lt it". . f-- L_., . .:Lur \i e:-r. Lu J4-r)l J/t

. L', rl
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lreq l{alurat History I$usaum
Pubticrtion tito. 17, oec, lgsg

A COTTECTION OF INSECTS FROM IRAQ

IilrrEl.'1 . li rr.\t..\1.
( (,:li!, ,, l ,t! .,rj,, L. lj.:-lr i., l

The mater.ial dealt with in this paper. rvas securetl mos y be!
ween lg53 - I gr-)g and most ol it is kcpl nir\ in the co]lcsr collection.
Determination of the species l'rr. rrrlrle b5 r.ar.ious specirrlists through
Dr. P. W. Ornan (Director of thc Irrsect Identificatiorr arrcl l)arasite
Introduction Laboratolies, Beltsville, llar,yland) to $-hom we are high-
ly indebted. Tho Anoptura, anrl the NlalloJrhaga frorn the domestic
fo!!'l lvere kindl.v identifled by Dr. I,.'f. Johnson, the lest of the Mal-
krphaga by Dr.. K. C. Iimerson, the ()rlonata by \tiss. Sophy parfin,
the Isoptela by Dr. T. E. Srryder, the 01rh1'dridae b1. Dr.. Willis W.
Wir;th, the Ortholttera bl'-{. B. Grrrner', the .\nttricidae bv lt. S. Beal
Jr., the Curculionidae b1' I1. E. \Valncr, the Cincinr:lelidae irnd Scara-
baeidae b1 O. L. Cartu,'r.ight, the rest of the Coleoptera by '1.. J. Spil-
man, the Lygarirlae and P1'rrnocor.irlire l_r1. P. D. Ashlock, and the
remaining Ilorrriptorir b1' R. I. Sailer.

The rrepolted incitlence follorvirrg each sltecie-< is for. the city of
Raghdad unless stitted otherwise.

ANOPLURA
H.\ElIATOPINID.\E

Hocntdofrinlt\ asirri (Linn.1: Fronr donkey. (Itayl.
H.tuberculatu.s (Uulm.) : l'rom water (black) butralo. (Aprit).

LINOGNT\1'Il I D:\E
Lirtogttltltu.s sr:lasz.r (Yon Olfels) : l'rorn dog. (Dec.).
L.rituli (Linn.): From cattle. (April).

MATLOPHAGA' From Dornestic Fo['l
Gnriodes gdgzs (Trrschenburg) : (Feb.) '
G. dispor (B.) : (May and Oct.)
{'uclologaster h.cterograythis (Nitzsr:h) : (Feb. and Oct.).
Menacanthus ct)rnutus (Schornmer) : (Feb., May, and Oct.).
Goniocoles oallinue iDe Geer) : (It'b.).
Lipeurus raTroli.r (L.) : (Oct.).

I,'rom Blac k-\'inserl Stilt
Austrontenopoi hiDl4tllopi T. : (Nov).

L7



(halaf, K.-f. .\ c(,lle.rion of ;,rsc.ts Irom Ir
Quodruceps reTnz;f1\!?./.\ lN. r :(!. lurttithrotrs iN.t : tflarr,h
.lr:trtrnit h,tphil u, hintrttopi B.

(Nov.).

; (Nlarch )

Flom Clested Lark
Menautnlltu,\ s7,,. : (Nov. ).

From Buzzard
Degeeriellu sp. ; (Jan.).
Leetnob0llriqn sp. : (Jan. ).

l'r'orn Su,ailorv
l,Igrsitlea 'rtstica (G.) : (March).
Philo?terus ercistts ttticrosottrutictts ,1, : (March),

F.rom Collared f)ove
(-oluntbirulo sp. : (Feb. r.
('oloceras .rp. : (Feb. ).

From pigeon
Cantpanulotes bi(lentatus compar lB.) : (Feb. _ Alrril).,.,.d:*bi:!!o cotumbae (L.) : (Feb. _ Aprit).
Hohorstiella lata (p.) : (March anrt Aprilj.

oDoNATA (ZYGOPTERA)
OOENAGRIIDAE

nr. Argiotnentis sp. : (April).
nr- Isrltnura sp. : (Nov.).
Plqtycnemis sp. : Rawa (Sepl.).

LESTIDAE
Lestes s.p-: (Nov. - Feb.)l- 

oDoNATA (ANtsoPrERA)
AESCHNIDAD

Anaa sp. : (Feb. and March).

LIBELLULIDAE
Sym?dnm, sp.: (Norl. - Feb., and May). Very abundant.rLr. Orthetruht, sp. : (Nov.)
nr. SelgsiotheDtis .p. : (Nuv.).

ISOPIENA
TERMITIDAE

Microceroternws diuerszs Silvestri : (Dec. and April).M. spp. : (Nov. - April) .

18



Iraq Nxt. Hist. Ilus. Public:ition \o. r7

Leptocera sp

Species of llicrocerotenne s, according to Snyder, are subterranean
termites which build carton nests on tree trunks on the ground, or
in buildings. -ltniterntes "ilii 

(Hagen)also occrirs in Iraq. This, in addi-
lion lo lle liculiterrnes, i\re subten.anean or ground nestlng. Species of
the last mentioned Benus and ol Kalolerl)tct. Psantmoter',zes, and
Drenloternte.\, are expected b1, Snlder to occul,in this general at,ea.

HOI)OTERN{ITI I)r\ E

Atlocant hater Die\ sp. : Najaf (Jan.). Acc.rrding to Sn)-der', several
species of this g€nus occur in our area: the) ale desert harvesting ter'-
mites and crau,'l on the surface of the grountl in full sunlight; they
nest underground.

DIPTERA

SPHAEROCERIDAE

(April and llalchl. Ver'1' abundant

EPHYDRl I)A I.]

Ephydra riparia Lr allen; (Nov., Nlarch, and April). Very abundant.
Brachqtleutera argetllala Walker ; (Noy. and Nley).
tt'otiphila cinerea Fallen : (Nov.) .

N. ripa?ia Meigen ; (Nov.).
Octheru scllenlbrii Rondani ; (Nol..).
Psilopo. compta (Meigen) : (Nov., April, May, and July).
P. ruigritela Stenhammar : (March).
Scatel.la paludunz (Meigen) : (March and Aplil). Very abundant.
S. lutosa (Haliday) : (April and July).
S. rub'idu Becker : (July).
ScatoTthila sp. : (April - Aug.).
Atissa pggmaet (Haliday) : (March, \{ay, and July).
Diclasiopa galactoplera (Becker) ; (May).
Peligtnus durrenbergensis (Lowe) : (\Iarch).
Allotrichoma perspiciend'um Becker : (Feb. and July).
Hydrellia poecilogostra Becker : (April).

SYRPHIDAE

Tubilera tenar lLtrln.) : Diala (Dec.), Hindyia (Nov.), Basra (April)'
Rawa (Nov.), and Najaf (MaY).

T. quinquelineatzs (Fabr.) : (Jan.), Hindyia (Nov.), and Mosul'

ORTHOPIERA
BLATTIDAE

Periplaneia atrcricana (L.) : Nymphs and adults' Widely distributed'
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lilralrrl, Ii. l. \ rr,llrr ri,,rr ()l i,rsr1.r. ti),I ly
Najaf (July), BadraSupelh str.?Lllecliltaru (Ser\..t : (Oct. l

(Nov. ), trnd Shaklarva.
Synploce y'r;icu. R. Bien ko.
Shellordelkt t/r/4/a (Sau-ss.) : (N,la1.).
Blallalla gcrnianiro I,L.) : N"r.nPhs. (,latl _

I}OLYI 'H.\GII),\O
Polyphtgt teeuNia.t i,L,

Jurre. atrl .\ug. , .\na

\pril, and Nov.)

Ittr'lrrrlitrla irrrlLlt,. iLrrrl tr\ ull,l):. ,()(.t
SlJrl. \losul \i,r. rLrrrl lilrasilr.

Rlephurup' i, t,,r,tl i(/t ,,1;.

ttr. Errrlttt'rr ttrrrrrtti l',lytl,- .

.llrtti' rtligirt,t L. : \n\

nr'. GrulIode' :i11iIIattr:
Eugrylloic' lt tt( rt) ltt t,r u\
Grullu.: bitrt.rrculrl1?{i l)(, i

,lt ltelt iorttt'lirtr., L,. :

Uarlou llr l\lalch L
tlt'. :1. lart(rut rth'r.trrior
.4. \2. : .\\ ntlrD.. ir\r'\.

II.\ \' t).\ t,l

Kirkrrk .\ 1l'il
'\or.l.

. anrl J al. ittl(l

(ill)-t,t,tI),\t.l

lrrrl Haltania (Nor

\kl;rhalik (Oct.)

Walk.) : (Nor'. - Feb.).
(Fuentei.

G. : (Dec. and Mavl.
(Nov., Jirn., Nlarch - June,

H ortoroc o r y p lt u s r tilidttl. u ;
D|. (' otlo(t,?l! tl t(.\ tttranicu\
\t:.Dtu:]ntx e phtlu: n(\?tI ut

Falluja (Oct.).
Tetlig0tlia t:irii is.sirtiu L. .,

Dccticus s4t,

(Scol).) : llillrL (Nov.)
Srrt. : I [,'t,b. ).
l'l'hunb.) : (Nor'., Jtrr

and Aug.) and

and Feb.) and

t{:\. r :

iurrl l,'t,lr

(NIay)

\or'., I,'e b. IIa.v, turrl -\ug
\lar I irrrrl llilsrah (Dcc.).

(i n.\-t,t,( )1 .\ t,t't I).\ t,
GrqllolulTttt !/tt/llol.tllt 1,. : l()cl .lurrt, irrrrl ,\ug

Bdsrah (Drc.l, Dialirl) il)(,c.t. lltrrlrrrrlrt /.\;rr.ilr.
,\nir (.1une ), and Khasib.

(Ileb.l ,

(No\'.I,

,t.01'tu(i ll)AI,l
ncrirliontli.: (llirrnbur.) : (0(,t. -- Ma),, an(l Aug.), Samarra
Shaklarva (July), Khanailil (Alrlil), Ilaqouba (April), Hilla
rrnd Hind"via lNov.).

TET'I'IG ONI ID.\ I,]

), Shaklatva (Julv),
IInadl,ia (summer),

ACIiI DIDAE

S phingonotus ntbescens (W alk.).
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"+Pub,i.j,,ion\o.,:.\. rorinottt, Sauss. : (l\4 r;t- . '
S orlo,/ost ittun ,Serv,r : /l\4arch _ June)..l.rolylus in rzl,rzrzr (Scon i

",.f:l:,1 Lffi;; Jij'^n*liiJ;Ian ' and Aprl), ilamarra (Feb.),
t'rutloqn tntnurln lpal) t l
p * i o,,, o, t,,j t o"' 

" 
n, r"i' " 

i n,,, l.,n 
n u' a q i n I Dec. r.

and samarra (Feb.). 
") : (Feb and April), Baqouba (April),

?ropidopok cglindrica obht.t,

,,.Flt"yoo ;";";;;;;,l;""1'l:il,,,, ,o#, ;#,r*nJ.if. o,* ,

l tu\otct'tfu.t I ittoral i s a\ialirt,
I!,-:::::::1,,: i i,'"",1,1,,,'ii,ii'ft'- 1"i';1,,.,,,er. o,,r . and Nnv l
-.t (cr Ut t u tt t o"0.1/ pl i. um lL-\
, rr.,, . r,*1,ii.",1r,"1.'-"oto,il,.r;.'u..n. anrt Anrirr. Sh,rkrawa
t.oruct/t nti0roloio L. : rNotAr"rido,p.": (Aue.l] '\ur'' - Marcht and Hilla (Nov.r.

!rr,r1,.lis 
st' , rO1i. - June, and Hi a iOct. and Anril,.

),,:,:::,:.,": sPso.n,! (Fo,.skar, : rMarch _ trr"r. '," "n,u,7tr,.,.r' s,rt'ign!/i Krtusst : (April urO eu*i.'".1. thntl.t.\rinus (F,.) : (Oct. _
. fNor'.),-anri Khanaqin (n...}lotth 

and April)' Hilla (Nov ), Hindyia
'.'. ,:l t N.r'rn1,hs ['c[., and Baqouba /Dcr.).('oII i !!lhtu.. !cnuic"rci.\ .Iatb.
ttr. Duroniella letitorni\ Krall

-\ug.) and Koufa {Jan.l 
ss : (oct" Nov ' March, April, and

Ochritidin acrzla (Bol.) : /Nr
1o.t.r, ""0 n"{"- rl rorliiil' 

Dec " Feb ' and Aug ), Dirvanvia

. COTEOP}ERA
PTINIDAE

Gibbiun psylloides (Czemp) : (April).

CANTHARIDAE
nr. Canthorts ltoida L. : (Fel.t

dant. . _ June) and Baqouba (March). Abun_
Rhagonycha lulot (Scoytolt) : (Nov.) and Baqouba (March).nr. lottthorL lotprolis nior(nl

*o e"qorb""1nil"r."'o' ""ototo Pic : (March 
- June' and oct')

Lgdus colloris ]b...1

NIDT,OIDAE

Sa'dia (April).

..\LLF]CULID,\I'
Ornophlus sp (April)
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Kh.Llaf, K I. .\ .inl,, ri,nr ol ins"rs lronr lr:q

nl,-\'f I,llltl)Al,

Cotndena (Ileteroaleres\ spp' : (Dec' - Mey)

ANTHICIDAE

For'nticonlus sp. : (Feb' and March) '-;";i;;; 
gn.'vacusus) sp' : Mosul (March)'

CTIRCULIONIDAD

SmicronYr sP. : (Feb and Aprilr'
7om "i.: Shaklawa (June ;rnd Juh)''ii,""* {r, : Mosul ( March r and St'dia (Nov )'

H yperu sP. : (APril)'
Coniocleotttt^s psPudoobttquus Gyll' : (Nov' and. 

^Dec' 
)' Mansoria

""'fi;;til,;#;"i" tr'i t, nuqouna (rriarchl' and. Sa'dia (Nov')'

Tenlnnrhinus s2. : (APril)'
Lints sP. : (APril).""7*ar.iirtiri*t plonilrons Brulle : (oct' - May)'

;;. o;;;t mnisiechi (Hoci') : (Ap;il) and Baqoubs (March)'
'iony*"r,-t 

spp. : (Feb - July) Abundant'

CINCINDELIDAE

Megocephttla (Tetr(tcha) aqtlrratitrt Latr' : (Oct' -. J-T ' Feb -
Julv, and Aug.r' Karbnlrt' I Feb l' S 'riia (April and Mav)' Khana-

qin (APrilr. and Hilla (Ma))'

Ciniindeta lunulata Fab' : (ocl') '

SCARABAEIDAD

TroDinntq sttuatidn lsco?'t : (Feb - June' and Nov') Falluja (Sept )'

Surnu.ru-(Feb.t, and Hanrrrr (April\' \bundant -.
Scarabaeus sacer Ltntt' t tUuttn - June' Aug'' and..Nov )' Al-Sedoor

(April), Diwanyia (Jutyl strtrXlt'*n iJ'nt)' Falluja (July) and

Khasib.
nf.Pentod'gnbispini|rolusReitt:(oct,-June),andFalluja(Nov.).

tery abundant.
nr.. P. monotlon F. : (MaY)'

P. sqt. : (summer)'
Ory(tes sP. ; (Feb') '
Co"oris hisPunus Linn' : (APril)'

O&hophogus.sPP :(Feb - lune) '

Oruthurea cinctell'a Scrraom '-iNo' ' Feb' and April)' Sa'dia (May)'

Hilla (Apil). and Khasib'

,r.--iiir'"rit conlptt't-s Men' : (March trnd May)'

[. discolor Faltl. : Shaklawa (Oct )'



lraq \at. Hist. llus. Pul,licaiion \o. r7

Rhyssemas sp. : (Oct.).
Pleurophorus coss?.(s (Creutz.) : (March).
Aphotli.us erroti(us (I.) : Baghdad.
Haplidia tralsuerso (F.) : Shaklawa (July).
Phyllognatfurs sp.

T ENEBRIONIDAE

Trigonosccli.t sp. : Baghdad.
Tentyrina s7.rp. : (N{arch, April, Oct., and Nov.).
Tetiyria sp. : (Dec.).
,llphilobius dio1terinus (Panzer) : (April).
Triboliuttt conlusu?tu Duvul : (Feb.).
Psamntodes spp. : (Ocl. June), and Shaklawa (Aug.). Abundant.
nt. lldesntia logergreeni Baudi : Basra (Dec.) and Samarra (Feb.)

^r. 
A. dilatata Klug : (Aptil and Nov.), and Samarra (Feb.). Abun-

dant.
.4, sp. : (Oct.) and Mosul (March).
Scauru.s spp. : (Nlarch, April, Oct., snd Nov.).
.4kis s2. : (Nov.).
Bkrps gigas (L.) : (Sept. - X'lay). Najaf (May), Dialah (Dec.) and

Khasib.
Cossylthtts r2. : (Jan., April and May).
Opatroidts ?unttulltttts Rrulle : (March, April, July and Nov.) and

Btqouba (Dec.). Abundant.
nr.Conocephalum tptulosum (Fald.) : (March).

SII,PHIDAE

Silpha arenaria Kraatz : (Ma1').

DERM i']STIDAE

--lttageruls bilariatus Olivier : (Aplil and Nov.).
Anth.renus llatipes be Conte : (March).

COCCINDLLIDAE

Coccinella 7 Wllcttla L. : Baqouba (April), Rawa (Nov ), Khana-

qin (April ind Dec.), Hilla (April), Badra (Nov ), Al - Dahalik

1Oct.j, kl.f.ut (April), Koysanjak (Dec'), Kor-rfa (Sept ), and Mosul'

C. 1l ' punctata L. : (Oct. - June).

Dpilachtta chrllsornelina (L.) : (Jan., Feb., and May), Mosul (Aug')'

and Baqouba (Dec.).

HYMENOPTERA

Ves?a orintalis L. : (Oct. -- June), Badra. (Nov ), Hilla (Oct' -
ian.), Diwaniya (Oct.), Najaf (Nov'), Khanaqin (Dec')' Mansoria



lilr:rlrl. Ii.-l . \ (tll,r1i,,r ol i,,:.crs 1,,,n Ir:,(l

(April), Shaklawa (JulJ:), Ila\\'a 1Nol,.), Ana (Sept.) and Khasib.
Apis mellilera L. : (Oct. NIay irnd June). Shaklawa (July), Koofa

(Jan.) and [,[osul.
Polistes ntrcaan.ris (F.) : (Nov. - March), Hilla (April), Khanakin

(Dec.), and Khasib.
Eutrtenes cantlnnilormis esuriens (lt.1 : (Dec., Feb., and March).
Liris ltae nt o?r h t)i<1z1ir lF.) : (Nor' \larch), and Samarra (Feb.).
Xylocoptt lewstroto F. : l-r*ov., Dec., arrd Nlarch), Baqouba (-{pril),

Diu-anvia (Jut1'), and Khasib.
Dortlus ltrlatt.l (Westw.) : {.\11'ilt, Koofa lNov-), Diwanyia (Arig.\,

and N{osul.
Cotrtpsorteri.; thorx(:ic( nriophora (Klug) : (Nov. tr'eb.) and Hilla

(Nov. ).

TEPIDOPTEPA

Pieris rapoe iranica Le Oerf : (Sel)t. 
- March, antt April), Najaf

(Nov.), and Ilind.ria (Nov.).
Colotis furusta Oliv. : (Nov. and Dec.).
Pontia drplttlire L. : lI)r,c. - \'Iirrch) rrnd Najaf (May).
Danais cltry.;ippu.i L. : (Sepl. .\prill and Hindl-ia (Nov.).
EttTtlogiu quadtipttltr:torit splotdidior Tirms, : Shaklawa (Summer).
Iunorttu orithya /z.rp Larg. j f Noy. \Iar.ch, and April) and Badra

(Nov. ).
Po1tilio rturchactn reirlrali" Stgr. : (Nor.. - !'eb., March, and April).

HEMIPTER 
Pr.lN'f .\1'( ) }ItI),\E

\r,-:trq ririi trltr iL. : i l,'rll., \lirr.. iLt[i Nrt\'
Palotn.ert.rr. s2. : (J;rn. ).
Apodiphrs atnqgdali (Gt,r.ur.) : i-\lrr.il arrd Nov
Eu..wrcori.s inconsltit:u.a (Il. S.) : (A{l'il antl
Hol(ostelh?ts .r/ric1zr.s (F.) : (.\prilr.
Acro,sternum sp.
Ballroda sp. : (Dec.).
Eurud(:t a ortrutunl (L.): (Malch) irnd Samar.r.a
Sleno;yrtun s2. ; llaqouba (Dcc.).

COREIDAu

Orrttnocoris rtritbiIis il)all.] : iSe|rt. Dec.,
Mar, ;rnd llaqorrhrr r,\1'ril .

C e n I roco t i.r t ar i e g tt I t r.t I{i)leDati : iA lll'ii )

C. spiniger (F.) : Shaklawa (.Iuly).

and Samarra (Feb.)

t.
Nor'.)

(Feb. )

Jan., and March
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Ir:rq -\rt. Hisr \tus. l,L,t,ticrrion \o. ri
Ctrtttptopu.s lete tli\ lcullt.\ : Sltaklls,a (,lul.v and
l,iorh!/'tu-, hUalirb tF.): il.'eij. irnLl \Ta\')
Iti, rtt,u cl,htlq, rttttil,c, .p : Slrakl;rrr.;r ..lurro(-ttri;u.; ltyo.:tltrtttr iL.r : Shaklarr.t l.lll[e].

REDUVIID..\E
Pac hgntm,us pic tipes Klug
Ecloltocoris rzlzzlczs (Rossi) ; (NIalch, April, and Dec
E..s2. : (A pril).
Reduuiitr.s ttbidus I/tlug : (A pril).
Oncocephalu.s sp7,,. : Baghdad and Frlluja.
Pygolam,pis s?. : Baghdad.

MIBIDAE
Trigonotyllrs doh?rtli (Dist) : (Mar.ch).
Liocoris tripustulatus (F.) : Shaklau,a (July).
Phutocoris .s2. : Shaklarva (July).
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Gerris th.orocit:tt,r Schumn : (March and April)
G. Txtltttlunr (F.) : (March and Nov.).
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A SIMPIE TECHNIGIUE OF SXEI-ETONISING

SMAIT ANIMALS

A. W. N. N'[ostrs, F.R.\'I.S.
Clriel l'reri:rrat,,r, Irarl \ltLrrrrl H;stor\- l\ILrs.unr

Techrricians all over the \\-orlil ale ever at work doing l'esearch lri
find easl' nrethods and tecltniques as irn iml)r'r)venre[t of the k]lo\vtl
methods for lrroducing tho sarne or evett ltetter r"esrrlts, rvith nitrirttum
expense anrl labour. There illc trran)' kttorvn tttttltotls of skcletonising,
but rvhat is the rnethod u.hich is practical in this countrv irnd suits
the climatic colrdition,c g.ith rrinintnrn exllense? Taking into conside-
ration all th: aliove factor'-:, the techniclut'exlrlained l)elo\Y is tlte best,

easiesI ant] cheapest. The Lechnirlue it-self is eits.,v conllliu'{'tl to other
known techniques, $'hicll rtre ltracticiLl in this countr'1-. florl'ever, it
u,ill be ob-qerved that in addilion to the skill of iI Tecllnician, time
and lratiencc ale terlultetl tr.r lrtoduce a Skeletott rvorth exhilliting.

As thele is tto publication ar-ailrrble s'hiclr dtals in detiril about

skeletonising, this lrapct' shortll ptolc to be ver"v helpful to u'ould-be

Ter:hnicians trntl olhers u-ho ate alt'eatly irt ihis fiell. 
-

The sitnplest lccltnique lrtiLciised in tllost of the Tt'ollical countr-

ries is the bur."-ing of carcasscs eithe'r'in moist sand lrt'ealth, allorving
natule to take her ctlurse in rotting th€ ctrtca'ss, and the l'hite ants

to consunre all the flesh that is left. Ou'ing to the glound heing s'ct,

lhe calcass rots quicklJ u'hen lhc sull \\'itl lIls tll) lhe soil' '\flel a ferv

\eeks. dtpending on the size of tlre citrcass, it is [rlearthed. washed,

cleanecl ancl rllied ilr the sun, rrhich takcs ovel the ploblerlr rrf hleitclt-

ing. O e shoultl not o\ellook the lact thirt by this method thete is no

ch-ant:e of -.aving the ligarnents, antl tht: bones will hirve [o hc assemb-

led lr1 lht' ai,l uf rvir,'s and s;,ritre'.

IIE\TOVII\G TII}] FI,ISII FII()\I T}IFJ CARCASS

As srtrttt as a cilr(lass is receivetl il should be skintterl calefully as

needcd fol Taxiriernrl., letrving onll' Ihe claws 01' th(' hoof-s' whic)r-

ever it na1 be, intirct \\'ith the btxll'. B"t' skinning in this rvay the skjn

may b,, 1,ut to sonte ust. llltvittg tlorte tltis, att inirision is nrade near

the end of the Sternurll tlol'n to the tnd of the l)olvis' This opening

rvill give arnple sllace to I'emove all lhe intelnal organs Soon after

.a,,,n"i,rg thc inier[al o]garls' sa-ih the lenraittittg citrcass rvell to get

riO of ait the blood oozing from the cuts Norl' cut awal- the lirnbs



\l()s(.{. .\.\\' \. ,\ rimPlc re.hnique of sk'leroniiin* snrjrll rninr:rls

f.o- in. l,oar', tnt ing cat'e nc'l to cut or' danagt: artl borres With

little cart arrri the careful usc of the knife the legs can t'itsill' lle 'sepa-

,nt"O trn,n the hody. \Vash all lhe bloorl rvhich oozt's from these cuts'

the lon;ler \'otr \\:ash the bettt't il is KeeI the catcass rrs $et as possi-

fria giti,,g ,,,, ,,har,ce for the Llootl to clrl' tln the erlro',red Lrrles Rcrno-

t" iie tiou,r lrom the hotl.r' takin| care n('t to dalrritgtr the Lilrlnx'
Norv rrll thal is left is the rertrolil of tht'flesh fttittt the lirttbs and

itre tr,,At. This is achievecl lly the aid of ir shatlr scalltel ot cven a

srrilll kttif0. (lut arvav its trluch iis llossillle of the flesh-s'itlrtlut tlittnag-

ing the llrtrts rtr tht' liSarnent-' \iith a shar'1r scalltel ttlttttrve itll the

flu-'.fl oaf.,..ing betrveen the rib-s, taking care not tr'r seprrale the ster-

num. This is tne most delicate part of the skeleton' so it is worth

int itrg .1,,,"lnt care in removing the flesh lletlove onlv the flesh rvhich

... ""tiir 
lrt'cul, arvay, there is no harm in leaving the flesh rrdhering

lo the stcrnurl rrnd the ribs, a's this can easi)y be retnovetl at it Iatel

.i"g". fn fact sorne flesh. if left \\'ith the libs ancl stelnurn helps to

keell it in shitpe utltil "r-ou ale tearl.r' trl s'olk ou it' Once all ltrssible

flesil has bct,tt- relnovt'tl from ihe Lrotll' antl tlle li[lLs' soak itt a tub

fiiteO rvittr uoltl s'ater. tt is irteal to lea\e it irt tultnitlg rvlttr" but if

ini.'i. r,,t possiblc. cltalge Ihe rvatel as often as llossiblc trntil all the

blood is rvashed au'av.

CL!]^\NI\G THIi'SELLI,

'fltelt at e trro method's of clearing the skull Onc is lo lroil the

skull urrtil lhe flr:sh ;reais ofl easilv Lat'et' skttlls tttal' lle rl('arl('(i in

thistttitnrter.Iir.enirllitt.Seskull'slher.eisthedarrgerofitlrcittgovct.
boilerl. u'hetr this halrt)ens the skull mal'clack and the tee[h at'e al-crr

Iiablc to dr01i off. t

Srtrnll skulls are cleaneil verl easih' iu the frrllou'itlg rnanrler'

Re.n.r,r, lht, brrrin fr..rrr thc ,skull ihrough thc I.'.rallletl Nlagrrtrrtt This

is done best either by inserting a brain spoon and tettroving the lrrain

bit bv bit, or by inserting absorbent cotton 1\rcol u'ith a lriril of long

lolte|s. 'ttre cottnr, ,vool will absolb all the fluirt and tht' rest oI lhe

br.airi u,ill gct lrushetl out as }.ou push in thc cotton wool. 'lhc cotton

wool is then pullctl out; change the cotton u'olll t-s oftt'tr rts lrossihle'

The blairr cavity gets,.,y.i"u" b1' this method Nou' wash well'

Removc lhe eyes, the tongue. ancl all flesh adhelirlg to tlte skull bones

\Vash all li)ood aval'and soak in tuh

CLE.{NING THE RONI']S

When the skeleton is lefl in the Nattl trrlr \\'ith c')lrslirnl charBe

of rvater. it u,ill be obserred thtit the flesh that is left adhering'to the
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bones ber:onre lralt antl sof t. -\t thi,r stage the skeleton shoutd be r.emo-
ved flcrnt tlte s'aler', nomrall.r' aftel three da5's in u'ater, laid flat on a
table rtrl s-ilh the aid ol a \yile ltrush ol stiff N1'lon brush sclubbed
rvcll. ,\fter: a good scrubbing, soak irr s'atel agaln for another da1.
Removt, tht,skclcton again fronr the rvatel and sclubb rvell, this time
the bru-sh, r,ilher the u.ile or the \vlon, is fir'st soakerl irl hot boiling
rvatet', diplrerl irr []ieaching Porvdel and the skeleton scrubbed. This
l)Iocess lnusl coutinur o1-or illrd o\-ei' again ultil all thtr tirrr bits of
flesh arc rt,rrrovetl from lhe bones. Cale should be takcll IIo[ to get
bliarhing ;rorr'rler on ro.\' l)trts of 1'our botll'. The hands are guarded
by wearilrg ir ;rair of glovrs. After the days work the skeleton should
be retulned to the \\'atel'. This Illocess will take Iltaul ditys of hard
wotk arrd it rviil be observed ihat not ortly ate the bones ole&n ol all
flesh bul tlso thal the lxrncs Bet \\,'hite. .,\t this stage it will be noted
thtrt therc will lx, tinl bits of flesh l-retrveen the spinal colurnrr, which
is rtot lrircherl ll the l-,rush. 'I'o lemove lh,., llesh ftottt lltese pllrces,

rllakc ir l)tste oI lhe lrltuching lxlwtlet' aDd al.rlllf intcr all [he crelices
and leavc orelrrigltt. 'l'lre blt'trching l)owdel' l)astc utts irrto all the
tirt.r' lrits of llesh artd is easily t'euoved b-\' a stlollg jet of rviLtrl poin-
ted into thc crrr-ilits. TItis llr'ocess rna)' sontetilles need be reltetLted to
get it rll rrr\ r'lran. ottct this is tlone. all thal is left is to clean away
the spirral cot'ri itsclf rvhiclt l'ould ha\e I'otted b; nou'. 1'his is t:lean-

rtl s'ith lhc aid rrf it test lube lll'u-rh tied oltto ir \vire Ioltg enouglt

t-r lrtrss throtrgh tht slrinal calitl' t'i5ht dorvn to the end of the pelvis.

This is lrr:st tiorte br- lie.-'1ting lhe rvhole skeletotl in tht' rvater and

rvorkirrg tltr: lrt trsh lrlr all(l doNn rvhile lhe skclcton is submerged in
ttre \\'ater. 'Ihis methrrd gets the spinal cavitl' ftee trf all the rotted

cord. Ilaving courplctctl this, rvash the $'hole skeleton well in wal'm
\,\.atcr t(, rvhich a littlt Tide hil-q been added. With the aid of a brush

clean the $'hole -(keleton u'ell and viash in clean wtter. Luko-rvartn

r,'ater is the best. Afti:r u'aslting in sevet'al changes of watcr it will
be rrotcrl that tlte batl tttlout' i-s there no mole, and the whole skeleton

lrxrks clerrrr rrf all flesh. No\Y leaYc the rvhcrle skeletoll in clean water

fr.rr the rrext feu' da1'-..

No$', we are fttct'd with the problem of dcgteasing an(l bleachinS'

Thelc will be no dilllcultv in assernbling the skeletorr as a whole

botiy. as tll lhe lip;arnents rvill be intact; hut lhe skeleton would have

lrisl, its na,tutal curves. 'l'hcre is nci neetl to rvony ullout lhis' as this

could bt itrljtr-sterl rvhetr thc the skeleton ls finally nrounted'

D}!GRE.\SING

Thert: t,t, t\-o rvell knorvn ntethod,s of dtgl'easing bones,in use in
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\l,,ses, -\.\\'.\.-\ sihlrle reclr.iuur ,)l rtt.t.tontii A snt:rlt aninrits

Eulolrean \lust,rrrns. olle is b! the rlistillation of l)enzeno itnd the
other is l)\ the distitlation of Llirlln)n 'l'cLrachIorirle. . re fir.st method
is iL higlrlr, dangt'r.tiu5 oDc, ai \\.ilh utc use of benzene \-e r.un the
t'i-sk uf fili,. l)eglrirsilg lrr the tli:tillalion rrrethod is sirnplc irr opela-
tion, provirled one ha-c 1hi, i.erltiir.r,rl tatrk irnLi an appilrirtus to pt.oducc
slrirrn. Tlr(, tank collsisl: rrf ir .olicl lrtLse of r.orrcL01t,, rent Irilles t(r
Ielir\e th(, pres:rrre. colrl Nater 1,i1re 1in,-., 6rlas-i \.il]rlorv filted ior
oltsrrvalion rnrl ir therrrlrrtrelt,r to check te ternperatur.e. Wherr
Llallron Tt,tIitchlorirlr is fi,rl into lhe lto rrrrr of the tank. the sl(,irut iril)r,s\\'llich iu1, at it t(,lll]lol,iltui.e r.irnginpl L.on 1i{, to 10O.[i.. \.alx)l.ize it.
Tll,' va|)rr| so l)r()(lucerl tises. irrrtl u htn |t bv lhe cold rvater
pilres tulrrs into Iitluirl frrlr tn(l colJle (li)\rn on the l)ones u.hich ale
plareil in lacks. 'l'his lirluitl t.rrshos as.n.r'irll 0re grr.ase. As long as
thr -qteant is ol. this lrnrcess i-s repeat,,rl arrrl the bones arl flee of
cl'l)il.e ill il rlfll oI trvo. tleltertrliDg t,n llrt, Sizt' of tlte ltones.

Althorrgh it is a r.el,.r easl' rrrethod of tlegrcasing, this nlcthocl hils
to be overl0oked, as there is thc queslion of llre constluctjon of such
a lrurk arrrl the rrlrlrirratrrs to lrroriuce sl,,atD. t0 lrl.oducr a terrrlrelttur.r,
of 1 lo'F'.

'Ihe rrrost ll'actical nrethod here. is to dr1'the bones in the sun.
I fitttl lhirt if thc lxrnes iu.o ,sollie(l dail,t in rvlter,, ;rr.iol to rlr.1.ing in
thc sun. r,rost of he gl.eirse dis;rppears and also the bones bteach in
the proce-ss. Soaking in Carbon Tetrachloride helps a great deal, but
there is the question of the quantity rerluired irnd a proper. yessel for
sanle. \ir'\ gor)(l resulls can ll(, ollttitltd b.v Iualing le bones ovor-
night in rvater.to rvhich a good quantil\.of Tirle has been added, and
then rinsing in rvin.m water and drr-ing in the sun. When this llrocessis lelteatetl fol l-crks tho bones are fr.ce of all grease. A good scrub_
birrg of tht bcrnes u.ith Irleaching l)o\\'(lrr. hell)s to get r.id of the grease
quii:k. Br.doing this, not only rrle tht, ltones rnade grease free, the.v
alt also Lrleacherl.

BI,EACHING

Once iril the gr.ease il. e\tl'aeted fr.rrrl] the lrones. bleachit]g becom-
es verJ' eirs\'. V(]l.r good results itr.e oltlirined l^, bleaching in the surr
onlr'. Hrts'r,r-er, if the lxrrrts irrc soakerl in a rveak so)ulion ol Hydt.o-
gtrr lrtlorirle l]r'irn' to drling in the sun, the bones beconte milk tvhite.
If ihe bonrs are (lried in the sun only, it \\.i11 be several rveeks beforr:
the bones in'e clean white as such. The bones should i.re left in clearr
rvtLtel olernight al)d dt'ied in the sun.
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th
th

Ph(,ro((rt)lr ('r tlrr \ltrlrrdn ol r (;azelle l,reprrrcJ bI thr author on
rlr. Iin.: ol th(. rc.hniqu! rxpla;nrd.

\l0Lrr-TI NG

When the bonrs alt, ali cletn unrl u-hite. it is tinre to assenrble
enl to iolrl one full skcleion. Llhoose a fail.lv thick Nilc to l)ass
rough the sllinal ca\,it.v. Having soaked the bones ovelnight in clean

r.tter', lrass the rvire thlough the ,spinal rirlill-, until it reachcs the eod
of the l'elvis. Lr-rdge ltris eU(1, $,]rich should have a shar'p l)oint, in the
snrall cavitl' found in re end of the Pclvis leading to the first bonc
of the lail. As the ligirrrrents i!i'r still wet, you could adiust the wire
to form the shalre oI the .pinal colurtn as natural as possible. One

should ha\,e thc irnagittation oi hrrrv a rtttlntal spinal column will
look like. Once thr: \\'ile is bent to tht' dtrsiled shape it rvill keep the
slintl columI1 ir-q rlrsir rrl. Hang this rvile susltetitltci, in two stal)ds
until the ligatttettls are tlr.r.,\djnst the tail to the re(luiled position,
before the liFanlents are tlt'1" onee the tail i's shalled, tie \tire to keel)

it in position until dlr'. Choose a suittblt size of colk to fit lhe Fora-

nlen \'lirglluur of the Slitrll antl ltass lhis thl r-rugh tht hearl end of th;
rvire, htvirtg ilor)e this lrush the -skull irt lrositiort.,\p1rl"v a littie Durofix
at the (,nd of the lrorre fitlirrg to the -skull. 'I-he skull \r'ill irdhere itself
if left wiihout beittg tttoteil about. Aftel ltttling ntirdti a base board

of suitable Iengih irutl breadth, susl)end ihe body just abole lhe board
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\loses, .\.\\-.\.'.A simt,le lr.ch,riqu(. .n s1i.let,,n;sing rmall ;,ninr.ls

auil fil tlre lintlr-: in ]rrr:ition: llrt, lirnlr: .houLl hc lel to ertirl)lc \'(,Ll
to arljLrsi lhl positiol of thr: leqs. Ollcr,r'(,u hirve rler.idt,d rur tho ltrrsi-
iior. trterrsulc llre cxrrcl heighI rLt tlre I]ea.l irnrl tiril t,nrls rrf lhe skcle-
lrnr ar(l lit ln,o Lrxls oi suitirl)l(, lt,rrgllr lrr holri lll,,skt,lelrrn irr 1r,,:i
Iiott. Orte rrrrl :horrki holtl iltt,rrlcli itr lrosition arrtl ihe ollrer.tlre 1rt,l-
\is. Ol(tc tlri-. is ilrnrt'. rrsirrg srtrirll llilils. nt lh{, l,,gs rrl titl ltrralrl arril
leale lhr' \\'hole :keltton .till :Lrslrerrrlerl rruiiI tlte ligitrrrel]ls of lhe
iirrrlis irle clrr'. Orrce tltI lig{rrcrrls aIt, (l11'. ll]e $'i|e. lrolrlirrg lhr.
skelet,,rt iI lr(,ii1ir,D trril\ lre |errrr^rrl- I)r'r lgain in tlre .urr fot ont,
rlal arrrl llrt .rkclrlol is rrir.l\ fol lxhihilioir. \-()lr nrill'. if r-r)u rl0sile.
3r\'(, a ci)illirF oI l'ir|rislr. If llrt iuri rirl IliolrDl(,d is ir ltooferl olte.
1",i-,,r' tlt, lro,ric $'illr llter,-,rlr ,,r .\r:etrir .,'lrrti,,rr.

N IJF IiR IiN ( ]IiS

llark, Jarnes

lt Elfiticht S(l(
\ rPIiIarr ll ust,utt r of

Delrer'itte 'l'lttl; for iloltlr. Nt,rr' Yorli: 'fhe
Natulal I Ii-slorr-.

( i-r*.- 1 )

olj",lrlj lro.EJt JfuJt J-ir, 444.ti,_*
*- ..,.i _---!

Jl_*r .*i:!, 3,_;U, *r*:, ,i 1 \;i, u- ) .r-1, ^rxl,

J>rlr j;!r;rriy i-.ur J'wr,LJ u.__-: i+ aJ! JWr rn !j JjIl -ia-
p L' ) JljJ J.(, \..r, -;.:.J l^"\rr ;Jr JrL*ir J."ai j t+.i t ;ir g.r - u-rrrlr Ji

, J L- l-. .,---1"' l.{-ir .r:Jr .rrjLr-rlr ( J(.Jr
ri JjrJ-Jr $ .\nyr, orJA,r ,:t- -iJ Jij j_* J : _tq.J I j. d,J,r !,j-.U., _ \

Clj jJ, r-r r ;..-l]r., J;lly eL-jj ,Ltr yr a:.. arr-y j!,Jl !' li.j ts n . ,r*,
Cd',r( r\r ;i.n ,Ul J .)tjail lLirjlJj) .]l_Lyt ,! $ d'Ljj? elt r-,r . .iJi-J I

. -]-UI! o il-rir;i!:lijtiLr;jr_.} p aljt :*i,
'riyr Jjr C, J..i:ir J.(-r !r-;L-::_i ill-t, cU: p1_r : ,.t!-lr1 is,l _i-.L:,- _ \

. _ri_r "t' ;, 'UL -!{l _-lijr JriJ\, k +J t- :.:r.r .U1, .}rJ. ;& l+ijn- uJJ!.t r

. .,rrSJ! ! r.jJt 6:'_; J./- it-r_., lliiJr ;. <..-,J r rrrlr UrJr _ y
. orr. ;-\. !-.--Jl si,Flr qaJrlyr JJJ" _r>t- il,r" r\.LJ I -:...J- _ t

. i*.;;sU Ji.fqC' Lul, l)^-jL rtlJr Je,, s,,_+yr i.I-J1tr _ o



lrsq Naturat Hislory t\luseum
Publioalion do. I?, Dec. 1g5g

INJECTING THE CIRCUTATORY SYSTEM OF MAMMATS

, WITH LATEX

.\. \\'..\. Ilosl-s. 1'. 11 . .11 .5 .

(l1ri.r i',,ii,ir.Lr1i, l, q \irur.,t lt:.,,,r\ IL,i,u:n.

The use of colout. rnediurn for injection plior to dissection has
been found to be very useful. I31.the use of such media one carr expose
the small itrteries and veil.s very cleallv for easy identification and
location. Thele has been no l)aper published dealing with this tech-
nique in detrril, hence this article witl prove to be oI use to beginners
and those rvho rv&nl to rnaster the technique.

REQLIIRE\TENTS
,There is no need for elaborate equipment and instruments for

this technique. The following w.ould suffice:
llointed Scissors, one nredium, one Iarple
P Scalpels
/r Beakers
I Glir <s Pollthel'e Funnels
il Velerinaf.r Syringes (Glass Larrel u'ilh IuLber. pistons)
Hypodermic needles of diflerent sjzcs, ranging from 18-22, one

inch and U inches long. Ii is Letter to have about a dozen needles
as it will be found that needles get b)ocked easill, with dried Latex.

Distilled water
Chloloform
Formalin
Acetic Acid
Suitflble jar for the animal to be transferred afler injeciion.

LOCATION OF INJECTION

To irject the arteries, iniect via the common Carotid towards ihe
tail (caudirll-v). Inject via the Extelnal Jugulal to fill the veins. The
colours us?d are red for alteries and blue for veins. When injecting
the vein the needle should Iace the head of l,he animal.

EXPOSING THE CAROTID AND THD JUGULAR

Taking the rabbil as a sample specimen to be injected, procced
in the following manner.

.'\fter the animal is chloroformed, make an itrcision on the unde"
side of the skin just below the jaw. Make a clean cut righi down, tak-



]{oses. ,\.\\'.-\. Injccting the eirculatorl srstem oI nramn nls

ing care not to cut the flesh. The length of the cut is immaterial as
Iong as the cut extends up to lhe chesi. This should be enough r

start with. The sliin is carefully sel)ar'ated from the neck nruscle on
the sides. Once l,he skin has been spalated, the Carotid and the
Jugular could easily b-v seen. Hower(,r, to make il very conyanient to
wor.k, cut Ihe Sterno - hr.oid rIuscle /sec illustr.ation]. 'fhe aninral
may be fulll. skinned prior to injection if desired. The adyantage of
this being that the Latex could be -seen leaching all the small arteries
tnd veins. tlut this is not necessary.

cor't{ox
ARgflDc

'TERNO. 
HYOID

llu5CLE fXTER AL
J{r6tlLlR

The C.rot;ds a d Jugulars r\p{,je,l \h.n rhe
SternGh\oid muscle is cut.

LATEX

Lal,ex is readily available in liquid form. It will keep for a fairly
reasonable time if stored in a cool place snd very lrequenfly weil
stirred. If the Latex is allowed to stand without being stirred, the

I
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inhibitor ihat pr.*ents the Latex lrom coagulating rvill separate from
the Latex. It is better to purchase Lalex in smalt quantities to be sure
that il u'i11 l)e fresh, rathcr than store for months.

For use, take a reasonable itm{,ur[ in a beaker and dilule with
distilled u-atcr till the con-sistelcy is Just sufficient to pass through
a numl)er 18 neL,dll. Filler.thlough a soft ctoth r)r' evel) cotton wool
would suffic,:. Once it is filtered the Latex is reacll fol inlectlop. Never
mix just the lequirerl arnount of Latcx, altvays takc aboul four.
tirnes the rerluired amourrl,. This is [o enable .t'ou to i]o\i' the rnixe{l
Latex to stand in lhe beaker fol' a few minutes to allorl.'. any i.in)
particles which rra.l. have escalled I)eilg filtererl. trr scttle dolvn in
the bottotn of the beaker. Then all .r'ou got to do is cillrv the Later
frorr the iolr into the barrel of th!, slringe withorrt disturbing th,r
bottom. This u'ill be a double check io see that no tinv lrarticles
escape into the lrarrel of the slringe. \'ou tvill l.equit'l froln 20 t(| 3a)

ci: of Lateri fo| tt raltbii deperrrling on th. size of th.: animal.

t\.nlc't'toN or,' t,A'tFtx

Adjusi the sl,ringe t0 give a Food compression. The VeterinarJ
syringe is easilv adjusted to give lhc' required compression. The
piston should flt just tight enough rol to allrrv anv I-atex to escape .

back into the barrel rvhiJe injecting.

Sume technicians plefer to insert the needle first into the blood
vessel and then fit the s,yringe lilled $,'ith Latex. I prefer to insert
the needle after fltting it to the svringe which has been filled with
Latex. This prevenls any unwanted movement of the needle once it
has been inserted in the blood vessel. As an)* slight moverrent will
make the needle pielce the wall of the blood vessel. Make sure [hat
the needle is in the lumen of the blood vessel to be injected. As soon
as the needle is in the blood vessel hold it firmly and proceed inject-
ing slorvl.,-. It will be observed that lhe plessure rvill be very cven until
about 15 to 20 cc. has becn injected, depentiing on thc size of the
animal. Once a back pressure is felt, relax for a moment and inject
again. If the same pressure persists this rneans that the injection is
complete. If you inject arry further', anJ of the small vessels may
rupture and the Latex will leak out. As soon as the injection is com-
plete withdraw the needle and clamp the blood vessel to prevent any
Lat€x escaping out. Once the Latex is sel the olamp may be removed.
In the event of there being a leakage from an1' of the Yessels apply
Pot. Alum to stop it.

3.1



Moscs. A.$'.N. Inj€cting the cirrulnlort slstem of marl]mals

PRESERVATION

Anv of the: common p]'eservatives may be

of acetic acid may be added, if desired, to the

as preservative.

Do not use much
stop x'hen back Press
blood vessels.

PRECAUTIONS

If the Latex ls not filteled $'ell antl is not free of particles the

,r."at. ititt block. fllter rvell and allov' to stand for a fe\\r minutes'

\Vash all utensils used, imrnediately, especially the needle and

the syringe. As the Latex once dried cannot easily be lemoved'

ples,sule \\'hile injecting, llroceed slorvl-v

ule is felt. ID no case foroe the Latex into
and
the

used. About i to 6 cc

fornralin solution, used

Do not withdraw the needle before the injection is complete
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TOPOGRAPHY OF THE BIRD
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