








l'<lJIIIIt'l' 111 a );ational l' <ll·k fcn·e:-;t nn <l 
littlt• X <.'.\\" (i uim•;t l o t·i:-; snnmbling to 
sa rt>ty am ong:-;! t 111 .. 1111 ( !-: o r t ltc <·o<·o tntl 
p<tlllt. 

�l  "�'�;�t�l�<�-�o�n�~� oJten plny \\'ith potential ,. i<·· 
t i111s. �d�a�~�h�i�n�g� <1hon• and he11eatlt t lteu t 
"it hon t lll<1ki ng <1 st t·ikP. It is a �r�<�:�>�;�n�l�<�>�s�~� 

hllntt•t·. to1·men 1ing hil·d)oo; up to the U;ll;th 
;utd B l;1<"k Dm·k in si%<'. I t i)oo; not n rt·n id 
or hnhitniion. nnd PPI'C'gl'itl(')oo; \\' ill ('0111(> 

t·ight into 8y<lH<.'." i11 thl' ;nllnmn ;tnd 
\\iniPt· to p1·e)· on Ill<• pig<'ons �t�~�h�o�1�1�1� lh<• 
1·ity hu ildi n!:!S. 

Ne\ en1l pairs of t ht•se hi t·ds 1 i n• in 
;\;tlintwl P;lrk. dtoosing wt•IJ nigl1 i n· 
n<·<·Pssihlt> S<llHlstotH' c·l itTs fot· nesting. 
.\ pnit· twstecl ;tnnttally on <1 c..:lifT·f<H:e 
lll'ill' .\I ill''l'." (1(>;1C'il for <1 lllllllh(• t· of :rent·:-;, 

\\• ith l't'gTet WP hCI\'(' to illlllOtJIH'(' lhl' 
den tit:-; or l> t·. ( '. ( lcn·don .\l <td(:'od .. \ f .• \ .. 
;tnd Jlt· .. Jolm �~�I�H �'�l�l�<�'�P�.� ( '. :\1.<: .. mt•m lH't·s 
or IIH· Bonr·d of 'l'I'IISI ('('S of 1 his :\IIIS('\1 111. 

l:uth gt•ntll'lllPII IHtd 11<'<'11 nssoc·inif'cl \\'ilh 
this ill)o:titntiml t'ol' 111<\11,\' yean.: illld hnd 
t;tkc•n act iq• i11ten•sl 111 its 111'\'t>lopmPtlt. 

·::· 

H t•:t ' J-:;\'T ,·isitot·)o: to tlu• . \ llslr;tliiltl 
.\ltt st•ttm ittdlllll'd l )t·. ( '. NkottslH•t·g. 
l >it·<•<·toz· of' lh<• Bot;tni<· <:ar·dl'tls. <: otll<'ll · 
httt·g. N\\'!>d(>ll: P r·or('SSIII' L. n .. \1. B;t; ls· 
ll<·<·king, J)pputy ( 'hnir·mnn or thl' 
H<•s('<liTh ( 'ott tll'il. Nottth l';l<·ific· ( 'ommis 
sio11. �~�o�t�l�l�l�H�'�<�l�.� "\' (•\\' ( ';tiPcloni;l. l> t·. Olor 
11. Nplling of' ill<' \;tlttl'llis(ot·isk;l H iks 
tlliJS<'lllll. :-;t oddtoltll, l-4\\'Pd<'ll. \\' hi Is I i 11 
Nyd 11<'." ('J·i t ic-;tlly <'Xillll i nc•d I liP c·oll<'t' 
I iorls or T PI'( irtl',\' pin 11 t s i 11 t h<· . \ liS( I'<! I i<lll 
.\ l tts<'lllll <11Hl tilt• ( lpol ogil';tl ;tnd :\fitting 
.\ 111"<'11111. lf p is jl<ll'lil'llblt'ly ill1<•t·<•sl!'d in 
Ill<• 'l'<•t·1 i ;tt·y }I bt ll ( s illl d lt is t·('sP;ll·<"IH•' 
lt<l\1' lflkPn !tint dut·ing tltP p;ts1 lwPI\(• 
�I�I�I�O�I�I�t�l�l�~� to lllClii,Y p;u·ts or tit<• \\'OI'Id. 11<• 
d!'\' ()(p<) SOHI(' lilll(' to �(�'�~�;�l�l�l�l�i�l�l�i�l�l�g� iht• f_rpt' 
<·oll<•<·iicJJI of �p�h�t�l�l�l�t �·�<�' �l�l�l�;�l�i�t�l�~� rt·om .\usf1·;t li n 
dC'SI'I'iiH'd l1y �l�~ �;�t� 1'011 ( '. \'011 1•:! f �i�l�l�g�~�l�l�i�l�l�l �i�-�i�l�' �l�l �.� 

11 <' is no\\' t·Pt 111'11 i ng to N\\' l'd<'tt \'i;t \I'\\' 

( ';IIPdOtli;J. Fiji. ll n\\';Jii ;)Jid .\lllt'l'i(';). 

() I IH•t· hi1·d :-; l t 11<' only ones l'\'Pt t o h<• 
photogt·nphpcl nt I IH• ttPst itt t lw P;u·k ) 
o<·<·npiPd n g ull y tH':t t· l l<·n ! IH·ot<'. I t wns 
;ll tl1is nest t ha t �~�o�t�·�t�l�l�;�l�l�l� ( 'llafier took 
th<' ;t<·c·ompnnying photogt·;tph. 11sing :t 

tPI<•photo h•ns ;tnd :1 t t·Petop "hide". 'Thr 
l'ggs. tl11·el' iu num ht•t·, an• hi<l<len la .. hind 
th<• IP<lg<'. rl'll<' othl't' illusir;ltion i:-; or 
illl illllllil llll'(:' r(l tllill(' \\'llidl o\\'HS fOIIll<l 
\\'ith <l lll·okrll \\' i ng. T he rt•t·lie<tl stl'iping 
d<·llot<•:-; intm;tlllt·ity <td nl l bi1·ds lt;t\' <' 
I t·cttls,·et·se ha l'l'i ng 0 11 t 11(' bt·('<tst. 

\\ ' it l1 1 hr eX<"<'}' I io11 o f I hp mn<"lt �~ �I�I�J�<�l�i�i �E�'�t�·� 

Lit I I<• F;tl<-011 1 l1'f/lf'o loilfjip rulli.'i), \\'hil'lt 
is only 11 i jn<"IH•s itt ll• ttglh <·Ol11p<H't>d to 
t l1<' I :-; in<"hes ol' t hp Pt•t·t•gl'i llE' Fa Iron, 
lilt' hhtd-: fa<·<' t'<'<Hiily dis1i11gnishes 1l te 
spE'I'iPs ft·om ot h('J· h;l \\'ks. 'The fenl<li<' 
is 1lt(' hn·gr1· of I he RC'X.t> • • 

�~ �l �t�· �.� 1·:. HiPk. :\1.:--k .. or IIH' Dh·iHiOJI of' 
�I �·�~� 11 f omol ogy. ( 'omnto 11 \\'t'il li h �~ �C�'�i�<�'�n�l� i li<' 
<tlld l ndni'1t·i;1l �l�~ �p�s�p�a�t�·�<�·�l�l� < h·gnnir.;1 t ion. 
ltns �p�t�·�P�s�~�n�l� f'Cl his �<�·�o�n�t�p�t�·�P�h�< �~ �n�s�i�, �· �E�'� (·o llE>!'I i on 
of rr·<'sh\\·;t1et· <THylish ft·ont Nl.sfet·n �.�\�n�~ �­

lt·alin to i lt(;' . \ ustl'nli<tn JIHSl'lllll. ;t 1·ollr<·· 
t ion f h<• �n�~�i�'�l�l�l�t� or m;tll_\' .Y<'<ll·:-:' \\·<n·k l t �i �~� 

illl I'Xii'PIIll' ly \' ;tiU;Ihl<• ;ldtlition t(l 0111' 
l'<'fPI'<'II<'t' tol l(•<·l io11. 

·::· 

'l'\\'o ) '<:'<ll·s ago ,,·p ;H·kn<•,,·]pdgt>d gl';t it• 
1'11IJy lhP g<'JI('I'OIIS girt or <I liOtnhl<• 
t·oll<•<·tion ft·om . \ t·flllll ' 1>. ( 'omh<' . ;1 �t�l�i �~� 

nilllitl<l{illg l'ollt•<·tm· or fill!' lllitH'I';t) 
�S�J�i�t�'�l�'�i �l�l�H �>�J�t�~�.� \\'j f lt l'<'gt·(•l \\' (' 110\\' l'('l'Ot'd 
lt is snd cl<•n <1<'<1 I lt o11 �:�.�!�:�~� .\1 ;ty ''I EnlPhh<'. 
\\' 111'1'(' ht• \\'<IS .\ ssisl;llll ))it·(•(•(()]· or till' 
l" g;ttHI;l <!Pol og i<·nl �~�I�l �l �'�\ �' �<�'�.�"�·� . \ s n g·polo 
g i :·d ht• 1'1111 kl•d \'('1',\. h igl1 :ntd \\' ;Is t'<'I'Og 
11 i7.c•d. IIOI 0111,\' i 11 lJ is 0\\' 11 I'OIIf i Ill' II f. ;t:-; 
JlOSS('ssi llg i1 1111 iq liP 1\ 110\\'](•dg<• or t \tp 
g<•ology of ( 'Ptltt·;tl .\rl'il'il. li P Ps<"h<•w<•d 
of'lit·t' t·ottlitH' and thl' Jll'l'IJCII';ttion ol' 
P•IJ I('I'S, dt•\ ot i ng lt i IIISt'l r I() fipld \\ Ol'k. 
11 is ll'!'lllt'll<lolls <'Ill �h�l�l�~�i�i�l�:�-�:�1�1�1� for· gpology. 
tit<• \\' ltimsi<";tl ;1('('01111('-\ or !lis ('XI<' IISi\'!' 
lt·;t\c• l:-:. l1is stJ·;tigll( to llt<' ·point lltl<•t· 
cltll·<·s c·OJIIhitlPd tu �l�l �l�<�l�k�~�·� ltitn :111 Ollt:-:lil lld 
ittg )H'I'SOJI;llily. ' l 'o '(1101(• ;I J'OI'lll('l' 
('Oll(•;tglll'. "I I is 1111'111 01',\' \\'i 11 lJp Jll'l' jl<'f 11 
:t t pd hy lt is \\'OJ·k fot· g<'lll'l';t t ions to I'Ollll' .. 
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Australian Insects. XXXVI 
Coleoptera I 3- Phalacridae, Georyssidae, and 

Lyctidae 
By KEITH C. McKEOWN . 

T lJ l i~ t h 1'011 id t•r of t he fa milies of 
~\ md nlli <lll i n~pd:-; and i hej1· Jives 
f1·equenil y fhHl ~ h im~c1f confront<:'cl 

h,,. H .. <h':Hl <' IHI " . in the fonn of <1 c·om­
ph·t <'. o1· :1lmo~t <·o mpleie. l ad~ of il lfm·­
lll:ltion <·o JI <'<' I'IIill g t h(' l' l'C:1tutes of ,wh ic·h, 
if hi~ ('hmnic!E:> i~ to he complete. he 
mu~t makt> sonw mention. T his is el'pet i· 
:lily t l'\1(;' o r 1 ho~l' ~t·onps. often tontainin~ 
hnt fp\\· ~Jlt><·ies. wh it-h include sm all and 
ohs<·ut·l' i ll ~l'<·ts whidt e~rape t he oh.ena­
tion <llHl intt'l'l~:-~t of t he natm·e lO\'el' 
\\'host> fit• l <l is a wi de one and w ho h <1S 
es<·<qwd thr "stnl it -ja('k<:'t" of specialir,a­
tion. H ow tt·ne th i :-; L· will he Racily 
appnt·t>nt to t hmw who harP followed t hi s 
);et·ies in t ht> past . 

'J'hE:> I ' h:1lnnid at>. a l t hough l'epteRen ted 
in .\ 1 1 ~ t1· :tl i<l by :-~om l' fifty s p<:'d ef.;, adds 
n not ht•J· to i he fn m i I i P~ o f which ,w(' know 
hut littl<•. Til t:' h t•(' tl es ihemsehes a1·c 
quite ~ma ll , t'r<·n 1ninu le. o[ oral form, 
with the> "·i n ~<·o,·t>r~ glos.·y and smoot h ; 
indeP<l. t hpy h ;\ ,.<. h n t f('w Rtt·iki n g fea· 
IIII'P~. To t hp ullillitia1ed. they look 
1·a tllt•1· I ike ,.<•r·.r :-~mn 11 "·a tel' · been(~s. T lw 
joint~ of th<• feet ttal's i ) ar e fin• on eael1 
root, hut to ll l:tkP t hings lllOl'("' diffinJlt. 
I hP fou1·1 h i~ <'~<'E'<'d ingl .. r ~m<lll and diffi· 
('lilt to lo('nt<•. T h<• thi~hx (<·oxae) <ll'l'. 

how<'H'I'. globu l:n . " ·IJilc the nnt('llll:H' 
:11·<• ~lightly rluhh<:>d. \\'iih the ~wollen 
pol·tiOII ('Oll~i~tillg or (hl't>l' joints. 

ThP 1:11'\'H<' n r·p ~nh<·Yiin <l l'ital. \\'ith 
tht:' IPg~ sho1·t, :1 <·har·;u·il'l. whit-h might 
IJ(' PXJ>P<·I<•d I'I'Oill their ~<·deJrt.u·y ,\\'ay or 
lifr. l'o1· t ltPr I h (' i 11 h losxolltH, <1 sit nation 
wiJpr·e th l' ·,tdult IH•Ptles <ll't' :11:-;o 1o llt• 
found, n~" r·n iP. ' l' h<• l;~n·n <If a E11r·op<~:111 
~])<'('i(•~ is Si\ id t () hort• in liH> ~1t·ms of 
plnnts, IJJ II this I ~<Jhit h<IS not, sn l'nr, ht><'ll 
ob~pr·,·c•d in i lw .\ md 1·aliHn i11~ed~. 

n 

f>Jw/rt (·r n:-; f·o me:.; Hl ackb. has the pale 
.n'llo\\· i:-; h-bro wn <'lyt r a bo1·de1·ed extel·· 
mdly lJy a " ·ide flange. Litochn ts mcwu­
IMu.~; B la('kb. i~ a minute black beetle 
with ea<.:h " ·ingTo,·et adorned wHh a 
ln·i~ht yeJlu,,·. Jn·own spoi , both coale. cin~ 
on the inner m~1r·~i ns of t he el~·ti-a to 
fo1·m a sh ield-~h <lpecl blotch. Olibrus 
ri('!ori<' ll!\is Bludd >. iR a ln·ownish-1·ed 
wi 1l1 t he th ot ax bl a('k . 

l. i tuc• l~t·u -. ma c• nl a t u s. T h i." is a Jn inu Ce bl;u·k 
b(•etl~. :!·:l """ · Io n,;:. . 

.\fte r A. T onn o•r. 

Only t hi'('(' SJH'C'i('S or the family Geo-
1'\'i'si<l;H' ha n• h<'('ll de~nihe<l ftom _\n~· 
t;·:lli<l. 1·:\Pll morP minuie th<ln i hc 
ills(•<·(~ or the pl'P<·edi ng family. 1heir 
fo1·n1 is similal'. hut thE.> win~('orers ~u·e 
~~ I'OIIgly r·id;!Pd <lllcl H('Ulptm·pd ; they <ll'l' 
dull hl:t<·k i11 tolout·. nnrelie,·c<l b;v paler· 
tiuts. ' l' ht• joints of l ht> feet are four 
tllt·oll .. llout. and tlrP antennae hCHL' a well · :--
d<'\'('lopt•d t h r·<><'·.ioi 11 tt>cl <'lllh. HP,ron<l i he 
f ;t (' t t 11 ;I ( t h (' \' i 11 h Cl hi ( Ill 0 i H l R<.lll cl 0 l' lll ll <l • 
\\'('kilO\\' llOthillo \\'lr<tte\'!.-'1' Of iheir liveH. :--
(;r ·ory.'\!\1{.'\ rutslmlis Kin~. kill,(ji "J [;\CI., 
ilnd l)('(' it/ f'u/rtlis < '<Htet· <ll·e om· Rp('l'ie~. 
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L:t r , ·u ut' J.~· c_· tus llrunnt•us, PO \\' th •r Pus t 
llN•fl (' . 

A ft l· t· 1<;. H. Z eck. 

com ing 1'1·on1 ~ew Nouth \YaleR. Qne<'ll R· 
l<llHl <1lld "'e!:>l<'t·n ~\nstt·al in l'el->p<-'<'1 ivE'ly. 

'l'he Lyetidae. nlthongh a re1-y small 
fHmily, is, i11 c·o 1dn1:st io t il e prE'cedin~, 
well -known. s i11ce it i11clncles amon~ itf'; 
nwmhe1·s tllr illh·o<lu<·ed and roHIIIopo iH all 
Po,,·rlE'J · · po~t· R ec1le. Lyr·tu;.; lJrl/1111<'/ls 

R·tpph. P erh<lps "we1l-k11owu'' is a11 
mHh'J·staiemeni, ror· t he in sed is only 
too well-known, <ttt<t<·king iile st<lh ili1 ~ of 
<HI!' hOllH?S fllld, in C'OllRCCJtl('ll('P , Otll' pE'<!('e 

of mind. Tt mmd he nnmhrl'ed hi~.d1 in 
ille s('ale ol' "pnhli t e1wmie:-; ''. ' Ji'om· 
I';Jlf'des l~e1 ,.e hee11 <l<'~<Ti hp(l fl'om ~\ IIH· 
·t1·nlin hy nl<lC'k hnr·n; these m·r J,ytflts 
c·o.•dulu.c;; . tlisr·r' rl<'ll.<;, JHtl'rtllr•licol/i.-.. :111<1 
({JI.f/ll..,tu/u.r.; . 'l'he s1<1lll S or soml:' at lraHt 
Of' 11J('S(' is <lonbt flll. <111<1 ii is ;Jiso possiiJJp 
lhal Ill<',\'. like <ll lt>;lsl OIH' othe1· spevie~. 
ill'(' mig r·;111l s f'I'O IIl 0 \ ' (>I 'S<'<IS. \\' i th iiH' 

f-'X('l')li ioll or L bJ'IIJI/1(' 1(.<;, IIOIH' or the:-;(' 
}1<1\'(-' <ll'SIIIlll:'d P('OllOilli(' impOJ'i illH'(->. 

)l<•mh('I'S or the r<lm il y IJy('iid<l(' ill'(' 

H] CIIdPl'. {']Oil~<I1P lH•Ptl('H . ,\\·it]l fi\'C' l;ll'H;tl 
joinis 011 t>;H·II rocd. of \\·hic-11 l lw fii'HI is 
1-;lll<~ll <tlld i m p(•de<·lly sep:n·<~ ted rrom 
ih<~ sf•c·oJH J. '1' 11 1:' liP<lcl is Jli'OI)lill('fll <IIHI 
not sh irld('d o1· <·o,·p1·rd h~· f lw p1·oi l1 o1·<1 x. 
<llld illr <llliPIIII<Jl ('1111> ('Oils isis or i\\' 0 

SPglliPills only. Li ( ilt• is kllO\\' ll or 1 li P 
lil'r-hisiOI',\' or IIIC olllf' l' spe<·ies. so 0111' 
<lflPlllion \\'i l l h<' llPI ' I:' ('Olllilled to tl1<1i 
of i lH• Pcl\\'llP I··posl IH•<•f l r Hi nn' i I is \\'Pll · 
kno\\'11 <IIHI. p 1·oh;1 hly, si m iltlJ' i11 <1 11 
spec· iN;. 

L~·ctus brunne u s. .\tl u l t u l' the Po\\'tl l•r Post 
fl el· th·. 

A ft e r E . H. Z ec lc 

'l'hc hwvae of t lw~e beetles <ltl<ltk 
I imlH'l' with open pore~. and es:-;enti<llly 
the sapwood width is J· ic h in sin J'(·h, 1\\·h icl1 
pHwicles their notn·iflllmen t: fhe t1·u e 
wood is nn·ely ai t:H·ked, nt least to i11e 
extent of <·ansing· f.ie1·i ons dnm;q.!;e. Nnp· 
woo cl nwy he in fc>~tetl O\' C'l ' l on~ period~. 
l>y ~enenti lOll <I f'j e r· ~E>I1E'l'i1l ion o f th(:' 
i ll k('d~. 11 ni il it h;t!-; beL~n tompletely 
dP~tJ · oyr(l, ~n' ·~ 1'01· a thi11 exiei·Jt;tl . hr ll 
piertetl hy tltr ft. i~ht-bolrk of Ill<:' inkPd:-; 
,,·hidl h<t ,·e elnNgPd to mate. lay tlleil' 
e~gs <lll<l die \\· iill fliP J'n ( lll'P or ihe l';H·t• 
nmply pt·ovi<led Jo1·. The intet·i01· or ihe 
inl'rslpcl i illl iH'l' lH'<·om<'s J·Pdll('Pcl lo n 
lll<l~H Of fill<? riOlll'· lik t> (]liS( \\'hi<·ll, \\'11(.'11 
llw <l<lull IJ<' c>(]p:-; <HP <tciin". F';pj}}s out 
in s111nll IH'Ups thJ·ougll flip fligllf -hol<'s. 
JJJ ·Sf';lHOl)(:'(] iimhe1· llSl'<l dlll'iJI"' (h(• \\' ;!1' ,..., 
,\'(';ll·s ro1· j (t(' ('0111-'(l'lld ion of ill'lll\' hll t­
lll ('ll(S <IIHl s imil;u· J1111'p0SPH liHS Jll';>\'l<lP<l 
<Ill ;Jilllnsf inexlliltJstihh-' lHillqtld for thes<' 
dPs( l' llcf i\'P illH('<·(s. 

rf'hp ('~gs <11'(' dc•pos i {pcl hy t lu:.' fern a le i 11 

ilW J>OI'('S Of ihP fi llli lf'l' in lllillllic• ('l';l (' l;: s 
nn d <"I 'P\' ic·es, 0 1· 011 1·o 11 glwm•<l slll'f<t ('Ps. 
'J' II e l'CHig JJiy SlliOo( ht>d S<ljl\\'OOd llSPd fot· 
h;t<'king c·t~pho;nll s ;nHl o(IIPI· ru1 ·niln1·(:' 
is Off(' ll il Jli'OJific· fll'('('tliii O' O'I'Ollltd f l'0 111 

\\'lti('h llw hePIIPs 111<1,\' i-\jll~;l71 HIHl illr('s( 
l1 it lwd o lllli on<"IH•tl t im he1·. ' I'll<' rgg~ 
liirl<'h ill r1·om <'iglll to 1.\\'Pltfy . fiq• dct y~. 
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\\ 111111 t l ama~·t· t l h ~ I h i" Po"'tll·r l~11 1"t n~~tl f>. ' l' h t• l l•f f - h an tl 1" t•t• H o n 1"hii"'S 
l h t' t•ru mhl i u~ iuft•riur; Ch l' l'i~ld -h :nul t H i l', t h t' 1" urf:t(• (' II OU t' ll ·w ieh 

ll i~ h t h oles. 

On hatdling. the min11tt' gtnhR o1· 
!ana~ e;tl tht•i•· \\'<IY into 1ht' \\'O<Hl. lht> 
tnuuels nsn;dly l'\llllling p;u·nllp] 1o 111P 
g•·n i 11 or tiH· wood <tncl r•·t•q ll€'11 lly i 11 tvt·· 
sP<·Iiug. n C'onditimt J·;IJ·<•Iy rmmd with 
lit(' l·'tll'llillll'(' B{'{'tiP ( 1 11()/Ji/{111 ji/li/f'/(f · 

f111111. H IIH'Illllt'l' or HII0(11t•t· rami]~· . 
'\ont·isltl'd by tltt> sl<ttTit <'Oillt'l11 of 111<' 
s;ql\n)()d. tltt' l;n·,·a gt·o\\·s s(t'<l<li ly. 'I'll<• 
:-;tont. ,,·ltilislt lnn·;t is slllooth :tlHl, \\'ht-ltl 
1'1'1110\'Pd rt·o tt l ils lttllll<'l. !'llt·lx itst>Jl' i1110 
il sprn i·<'i rTIP. 11s l<'gs ;IJ·p slw1·t. llw 
f'J·oJtl lPgs slolllt'l' tlt;Jil t ltm·w of 1 ht• ot IH' I' 
)t<tiJ·s. ;Jud t11t• last spi•·a<'h• o1· hJ·t';llltill!.! 
JHll'<' ~it ll<t 1 Pd ;t 1 tltt• end of i lte body is 
lit<• J;ng<•:-.>1 or tlH• XPI'iPs. \\' Jtpll rttJI,\' 
l't•d. tltt' Ltn ;t llt<t J.;('s i 1 :-; \\';ty to twn t· t hc> 
OtllsidP of t11P tiuti>PI' \\']H'l'('. ill'l('l' t';tlillg 
11111 a '-JII:tll t·<'ll n 1 11w pnd ol' i1s hllt't·ow. 
it pnpa1Pl--. 

TltP ;td~tll lwt•llr:->. <'olollt'<'d ft·ont t·c•cl 
clislt -ln·o,\\· 11 to d;tJ·k ht·o\\' lt. ;11'<' ll<II ' I'CI\\' 

IIOdit>rl illlcl !"Olll('\\' lt:tl 11:11 (('JJ('d: lht'y lllil,\' 
t·n li!.!.P i 11 sit.<• l't·om ;t ho11 1 otH'·Pigltllt I o 
Ollt>· lif'tlt ol' 4lll lll<'lt ill lt'll}.!(lt. _\p;IJ'( 
lt·ont t';ttiJtg it" " '<1." ont i11lo lhP opt> ll 
nit·. tlll IJot·i11g j, d mw hy tit<' <tdnlt illl--l'<'l. 

Ph o Lo.-<:. ('. Clutto n. 

The inst•c·ls nm fly ,,.<.•11 nnd are mo~f 
;tC'tirp at ni~h1, \\' 11(>11 thP~' fl y or nnwl 
nhont lntildittgl" wht'l't' timhe t· i~ infc•s1t'fl. 
' l' lwy t'll H' I '~(' <1111·i ng· tltt> w~tr·mel' mott t h~ 
of tht• ,Yl'<ll '. 

Tltp cltn·atiou of tit<' lit'P·<';rcle il" ,·;n·i · 
;thlt•. depetllling l;IJ·gt>ly upon dilllnli<· 
('Olld i I ions lllltl 11W pt·oport ion of s (a tTh 
<·ont<tittt>d in thr :-::1pwootl. 'l'he lif'r·<·.n·l<' 
mny hP :ts s lwl'1 :Is t h l'PP months, l't·olll 
!'}.!}.! io ;ldl!J(. hnt ;IS ;I }.!PIIPI'ClJ 1'111!' 11141 ,\' 

hl' s<tid to ht• <thonl (\\Pin• rnon ihl". 
Tlto:o:<' dt•:o:it·ons or oh(;lin it tg illi'Ol'lll<l 

tion 011 tit<· ('()JIIt·ol or this d<:>:-·dl'll('tin· 
i ns<'<'l :11·p t·t-l't>tTrtl to ln :-:<'<'1 Pest LP; I fiP1 
\o. :.!1, \\ 'ood Hon·r.-.:. isHU<'<l by (hp}.'('\\' 
::--\ontlt \\'<tit's l h'p;tt·(lllt'lll of .\gt·i<·ul(ttt·P. 
Entontologkal 11 nJndl. H.V<lney. wltidt 
gi\ l'S dt>(;tilt•fl ;Hhi<·<• llll ('Oitli'Ol lllP<ISIII'(''-. 
(ogptJtt•J· \\ith ;t Jisl of SllS(·('p1ilJlp lllld 
illtllllllle I illlh<•t·s. too lt>tt"lhr to hp ui\<'ll 

~ I :""'~ 

ltPr<'. 'I'IH• 1 >Ppnl'( lllt'll t of W ood '1'<'1'11 
ttology, l •' oJ·t>~ll',\' ( 'Ollllll is~i011 o[' :\' ('\\ 

::--\ou 111 \\'n lt>x. IT ani ngt on H1t·C'et. ~r<ltH'\'. 
nlso isslll's \'<llll;thlt' IPn fit• Is 0;1 t l·u· 
Powdl'I'·JIOsl lh•<'tlP. nnd \\'ill hP glad t() 
;t<J\· jsp ('IHJllil'l'l '~. 
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The Giant African Snail-A Crop­
destroying Traveller 

By JOYCE ALLAN. 

D
H. H. ' l'l T( ' l(E R \BBO'l, of the 

United :--il;tles X<1iionnl :Museum 
h<ts l'O\'en•d the facls ('Oucenlin~ 

llt(• I'H pi <1 <Ill d d t•,·n s t ali 11g ;Hl\' an ce of thE> 
OiaHI .\ l't·i<"<tn l--i11ail of tue genus . l c/w ­
tinu- anoss I h<.' I udian and. P;H·i fi<' 
Oct•ans. f1·om Zaur.ihar· to Califon1ia-in 
1 ht' l•'phr·twJ·y issn<' of Xaluml History. 
I n this ttttradh·c a t·tide. Jlarclt of tllc 
Uia nt . l fril·cw Snail. h e tPlls ol' its intro­
dudion hy Ill a 11 fi'Oil1 tiH' ea~t <.:Otlst o[ 
..:Hl'i<-a. its nn1 tll·nl home. into )l~:nu-itin:-;. 
)l<Hlagas<·;u-. Heu nion and Se~· <'helle 
Lslands. l nd i;t . ( 'eylon , ~t1·aits Hettle­
nwnls and ;\laht_r;l, .·outhen1 China. 
)\ethet·lnnds l ·~ ;tst l n<li<'s, .Jant, Sum;11t·a, 
J'hilippinPs. ITnw<lii;llJ J:-;lands. )lal'i<lmt 

hdn1tds, Ottnm, ;tnd oiht'r pa1-t1-; of t he 
l';l('ifi<'. or impor·I<Jr)(.'e to ~\mer i{'<l is 
I hl· 1110r·e l't'<.'<.'lll d is <'O\'(' t')' o[ j ts <lppe<'lJ'· 
<Ill('(' ill g; t~ ·dells ill C<llifoi·nia.. the egg~ 
or· psth·ating- ;tdulls, it i:-; theol'ized. 
lra ,.i ng ht'l'll hr·ought the1·e on army 
n"'lr idt>s l'r·om t Jrp :\l a r·i ;ma IslmH1s soon 
al't<'J· IIH' W<tr·. \Yh el·<',·<' r· this ~n<lil Jta!'\ 
ht>Pil illlr·odtr(·(•d tll(•t·e is left n tt·a i l of 
cl<'nt:-; I ;t t ion amongst ('Ult iYate<l crops. 
<trHl [pw p<•sls han• cam:ed so rnn<:h con­
<:€'1'11 in r·r<·Pnt ~·t>n1·s to agJ·icultm·ali:-;t~ 
;l]}(] hiolog-isls <llike. relu•J·e <ll'e many 
fadors whi<·lt nwkt• i1 a l'orrn id<1hle peRt 
io ihe agl'i('nlt,n·alist. Thc~e a1·e the 
J·<tpidity of its in,·;ts ion inio <ll'e<ls far 
n'mo,·pd ft·om its n;tltll·;ll home: its 

I 6' 4 
• 

'l ' h(> G i:uat A (ri<-:lla S unil-i\4'1aatiua l'ulit•a. 
Ph oto.-Iloward !Iug·h l's. 
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lun·d i11e~~ : ll'€'11H'IH IOm:i fer ti li t;v <1lld 
nl>i li t~· to ht·eNl i11 th e fil'sl J€'ar of its 
lif<:>. Ltying nRnnlly n hont· :~00 eggs at a 
iime. n nd t·epeating 1 his ever.v few w eeks 
dm·il1~ wE>t \\'Nl1 1tet·: a lso ii ~ g1·ent s ize, 
fol' of ahonl t wenty spede~ known , som e 
h<We shells b<>t wccn li \'e mHl six in<'heF; 
long. otlwr. gt·o,w i o as mu eh <lR eight 
i n<"he:-: long. so thai ihc lc11gth w ith 
;mimal ex teucled 111<1~· l'f'<l(·h np to 12 
inelte:-;. "\Yiten spC'nkiHg in t<> t·ms of "1<111<1 
!';n;t ils" otlC is ind inl:'d io en\'i~nge a 
smnll ohjp('( lik<• ih<• <·ommon gat·de11 
snnil. llll<tgin('. not one or 1 \\·o. hnt lnm · 
<l1·e<ls upon ltunch·<•cls of pngn;1(·ions look· 
iug sunils .. ix io right times the size of 
;1 g;lt·dPn sun il . :-:\Yn t· m ing· nc1·oss jnngle 
l'Oild:-;. hmd~<'<l 11 Jl ill llli\SS{'S 11]1011 One 
illlOtiJeJ· il ( (fle foo( of i t·ees. C'l.illlbing 
tJ·et•s. <111<1 wonw still, \\TPd:ing· cnltiYa1ecl 
c·1·opx. le<l :ntd t·nhl>P J· plctnlt1tiolls! 'l'heil' 
gl'l'<1t l-llii.P only ndds f'nt·i lwr to thr ni~hi· 
lll<ll'P siglt( of i helll ill <ldiOll :IS wit· 
lll':-;sed hy :-:o l ll<tliY ]H.'t·son:-<. i nelndi ng 
:-;pn· i('e llH'll i11 ilw fndo-l,ac·ili<-, who en­
c·onll1E'l'P<l t lH'l ll d m·ing the w;1 1·. I h. 

Ttt('kE:'l' .\ IJl>ot h;ll-; seen <IX 111ill1~' ns fin~· 
l;tl'gP . I r·/1(( ti 11u;.; l'l i nging to ;t r-;nJ<tll 10-
foo( het=> on ~n ipnn l sl:-111<1 (l\f:niann 
lsla11ds). :llHl fnn11 Y<ll'ionx n•po1·ir-;, in· 
c·lt)(li ng tlwsp T ltarc hn<l mys<'ll' from 
illiPl'es((>d JIPI'SOIIS . it is qniiP llSll<11 io 
lincl moJ·<• ih<lll t\\·o hundred :-;nails 011 

onp strm or ;t i J·<'<'. Ooing <1hont om· 
1101'111;11 ] i l'l' ill :1 <'ity. \\'OJTiecl jl('t·IJ:t ps 
h!:'rnuse I hp g ;tl'd<'n snail hn s dPmolislJNl 
;t re\\' or Olll' ]H.'( :-wedlings, it is <liffittll( 
tn irnaginP ,wh;lt a sighi an inY<t:-<ion of 
the:-:p Oi;nll :-.Inn ilx llltlst- p1·ese11i. P t>l'· 
ltn ps <I q no Lt t ion f1·om 'r n ckP t· ~ \ hllo t 's 
<JJ•1ic·lp llli-1)' gi\'(l thr t·eadrl' f-;0111(' i<l(';1 or 
ihc <tlllM~ing. i11 fad ltonihlr, !-5iglti wltiC'l1 
mnst harP c·onf1·oniecl illl army se1·ge;1ni 
in Ill<> c·ool of il1e <•rening on Hnip<lll 
Ixlc.ll}(l <lfte1· its c;tplm·e from 1lw .lnp<lll · 
Pl-<<'. "R111ldrllly. tlH' ~0l'g'N\Ill ~ilw (h;t1 
thr l'O<td ;tht><td wn~ l ith>t·c•d with l:tl-g<' 
~iOII€~~. TIP IJt·H ced llim ~plf ro1· thr jol1s 
<lllcl appliPcl !lis IJntke~ . 11tll mHlPl' thP 
\\'lt(:'('l:-; 1 he st Oil('~ JlOpJWcl Cllld l 'l 'lll1C'IJP1l 

likr lte11's <>ggs. ' I' IJ<'ll llJ(' jrep skicldNl. 
a tHl ihe hpnm~ or lht· lJ(>cHili ghls Ltngl<'<l 
wi1h j 11 ngl<' \'i11Pi-; mHl \\'<'11i out. Tll r 

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

da~ed sergeant c1·awled out of the di tch 
nnd 1 imped b<1 ck on to t h e 1·oarl with 
fl a!'\lll i ght in h an d to jJwc~tigate the 
·~tone~' 1"\. l ong whistle of wonderment 
ef';eaped his l ips. T h ese ,we1·e noi Rtones. 
' Phry ,,.e1·e dozenR of huge. r r a wHng 
s11<1 il s, many llt'ildy half a foot in le11gl ll ! 
.\ 11 wr 1·e mnn·h ing acroR~ the l'O<Hl, an d 
llH' sme<nerl c·arcil~seR of a nmnbe1· of 
thrn1 m;nkPfl ihe skid inlil to ihe d itch 
" ·beJ·I:' ille \\Tee· keel jepp h1y on its ~ i de." 
~\ nd. <lR shlled <1hOH'. ih<11 is a sighi con­
sin 11 t ly c·mJfJ·on1 ing prt·son s i1111n hi1 ing 
n 1·eas whe1·r this innHl in g. Cl'O]HleRtroy­
ing mollnsc· has nnl'oJ"tnnalely been iniTo· 
cl n cecl. 

Its intJ-o<lnci i011 f1·om . \ fl' icn mHl its 
(lu(ly ing i sltmds has p1·imal'ily h<'<'ll f01· 
foo(l r i11 one hu>innC'e io make <1 ~nn il 
sonp fo t· tlw fa \'OIJJ· i te lacly of <1 l •'rendt 
<:on:•J·noJ· ;tt Hrllllion Tslnnd) . clllcl 1111 -
dmJhteclly ha~ p1·m·icl<>d n .·btble food 1'01· 
ilw pool'er massps of the Xrm· En~t, hnt 
i11 spiir of itf:\ nsp i11 ::-;te\\'s <111<1 so on, 
('Oll(J·o] lll('<lSill'('S ll<l\'{' to hp t:lk<'11 jf 
c·J·op:-; <lnd g<ll'dens arP to hP }ll'f':-!<'1'\'ed . 
.\ s 111rni imwd hE;>foJ·c . . I r·lirttinrt'.o.; 1·ept·o· 
(lndi\'C' po"·e1·. <1n' <1Hl<1Zillv;. Tn thr 
li1·~t pl;t<·P. l ike> otll<'J· lnnd stwils. n<lnli·f:; 
IJ<l\'E' llotlt mnle :1n<l l'<'mnlP l'epr01lnttiv<' 
o1·gnn:-; in illt indiricln;tl so encl1 aclnll :-;nnil 
is :thle to <·mlirihnte io ;JJI in<·I'P<tse in 
numhet·~. Extennimtti 11g thrm hpc·OJJ)(' :o; 

:l l'<l c·r ;t g'<linst t imr. ;mcl as lll<tll)' <lR h;ll f 
<t milli<m n<lnltr.; n1HI 1wen1\' millio11 eggs . . . 
n I'(" ~In tpcl io han') lJePn clrslJ·oyr<l in onP 

:tr·en in !iftren <ln:n~. E\' Pll tllnl era<1iC'a· 
i ion cl id not pt·creni th(' ~ 11<1 il:;:; heC'om ing 
;ti-; plPntifnl <1~ f'\'(' t· in a yr;tt· o t· ~o. 

fh·. _\ hhot dopr.; not :o; pe('i fi<·;llly m cui inn 
I he' ~n n il'~ pr·esen <·P in i1'ilnml s jmd n01·ih 
of ~\nsir·;tlin. But iht-•t·t:>, i11 X e \\· Oninea, 
X <'W R1· ii n in a n<l X<' w T J·r huHl. ;tn1 h or· i­
t iP:-; lw r e hC('ll f;H·ccl wjtll ihe sc.mH' dents· 
tatiug inn1:-;ion as elsrwhe1·e. <1nrl the 
s;1 nw st 1'<'1111ons e l'f'() r·i s a1·e heill g- ma(le to 
•·r·adi<'nl<• the pPst a~ qni<'kl;v and rff'er­
t i r<' l~· <1~ po~sihlr. .l ust as thr .Jnpnnes(• 
int1·odm·pd it ns foo<l into the _jftJJ·iann 
l slnn<ls lJpfm·r Hl+O. :o;o the~~ intl'o<lnf'efl 
it iu1o o1h<'l' iRbuHls. in c·l udin ~J: th ose men· 
t ion <'(l niH)\"P . in tht>il· sont1H'l'll pt·ogt·(·s~. 

F ot· lllis J·<~;tson it is (·ommonl.v kn o\\'n in 
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lhi~ pal'l of lht' wOJ'Id u~ the 'J<1pn ne~e 
<:i<tnt ~nail''. B11l in m ost pbtn~s i t has 
IH'('n round. and lhiH npplieH ('qnnlly in 
::\ew Uninea , Xe\\· Britc1in a nd .Kew 
lt·t>l<lnd, tllal n lthongh lh(• .Jap:llleBt> 
like _ldwtiJw .. . ·tew the w1tive popnhdion 
doeF> not. 1 can rememhet Hee ing <t leliet 
rt·om <l ll C'.X ·pl'iSOll('1· Of Wilt· in <l local 
JHt)IPI· when t·epotls of tlle nlnlges of 
t lit>~<' :-ill<l iJ ~o: first appe<:tred in our 11('1\\·s­
papets. Lt appcat·s t hai, whih;t a pt·i.·onet 
of \\'Hl' in t he Ph ilippiueB, he rt·equcntJy 
tll:Hh' . I chatina ~tew f'ot the Jn·iROll<='l'S 
<llld it " ' ;1s nl lea~1 found r.atab le. Bnt· 
lite dtnnec.- of' unt in's helping to e1·ntl i ­
<·nte tlw Rllni l IJy 1llili~ing i1 <lR food is 
et pp a t·ently Rl iglt t so othe1· me1lwd~ must 
he adopted, mHI <Jll in,·c tig;t1ion of 
nair11·n1 enemieR i F> now nnclet· W<1Y iu 
both A-\nH.)J.'i<'<\ ;tnd Ansh·ali<l. ~'..lr('il< ly in 
~f<1lnyn t hey hnvc round th<lt the :-;n;l il is 
f!IJlt~ to ll'HllH])Ol't t'OllllllO II pl:t nt d i~e;-11-;(:'~. 
The 0<1:'\(' w i th whid1 i 1 c·o11l<1 be inho ­
clucetl into ncwth .\u~tntlia from JJ(';lrh)r 

i~l<md~ i:-; oll\·ious. g ,·cn la:-;t y~:•m · HOlll(· 

har·eJ)~ adult lh·ing ~11<1il~ <ln i \'C~cl i11 
Hydney on <·opl'a. Fot·tnll;rt0l )· they wc'1'P 
d i:-;con't·cd hy Customs of'fi(·et·~ a 11<1 011 hei 11p: 
ideJiti lied at Uti~ :\lnx<'tllll for tl1<' Dt>par1 · 
me11i o[ .\.gl-i<"111i-lll·e HK :I chat iua . illlJllC· 
d i<1te fu mig<ltion \\' <lx C<ln·it>cl ou1 <llld <t 
Yigilani sPa1·ch lll<l<lC' for pos:-;ib le eggs. ltx 
t>ggs. itt<·idcllinlly. n1·<" t·omHl. nrmuy 
yellow and p~H-1 i k<> i11 s l~ei( H'. In id <tl 11 ig-ht 
ou t l1c g t·onnrl in n mlH'Olls 111nsx. ntbhf'J·y 

to tcnr<"h. lmt \\' llt'l1 J'('lllO\' ('(} rt·mn IIH' 
m nc·on~ he<·onw PX1t·emel:,· ll:11·cl <111<1 
sltclly <111d IIIH)' h<' effedivel y honllcPcl. 

ln appeanllltC tltP <lllimHl is like <Ill 

ex1t·emc:>ly "tongl1' ' looki11g lwownislt ­
hlnck g<JI'(]('n ~ll<-1 i ], ill r<ld <1. p ugn;J('iOt iR. 
ng·ly-looking c·m;i·ouwr. 1ltat OlH' w011ld 
not t·(•lish 111eeling in IJntH!t·e<ls ;1<·1·o~~ a 
J·<>rHhnly ot· IP:11·iug. \\·ith iis 80.000 01· so 
tPel h, onc"'s rnon(:'y-pr·odn('i ttg- C'l'OJ>~. 1'l!e 
~hell of I he pl'edomi ll<lni :-;pfl<· i <>N, . I (· /w ­
tiuo fu/i(·n) is, 011 1ltP oil tPI' hand. n'r·y 
h;tnd:-;ome, g-lossy, .n'llowislt witlt sirrak:-­
of 1·(•dd ish-brown on t he on1Ridt->, :md I h(> 
insidtj Jl<llt> lilac tinted. 

'J'he a<l\';tllc·e nf 11lis Ntl<lil ~HTo:-;:-; 1wo 
o<·eans p1·esen1s RO p;1·e;tl a IJH'IHl<·€' I hat 

t he 1' .8. :\n(jonal Rese<H'<' It Council is 
:-;pji ing ont to soh·<> I he problem. D1·. 
F r·;ln<.'i::; X. \\' i 11 i;tms, Hl l in~eci-fig-hting 
s(·ienli:-::t or 1'('110,\\" tl, h;l :-; clll·cady investi­
u·;t1 pd nni 11n\ I C' lH'lll ies of th is and 1·elated 
I" 

~nail~ in their tJ<lt i,·c homf' of eastetn 
i t·opi ca l • .\f1·i e:r. "\allll·nl <,m,mies fonncl 
in cluded n mong"oOx(•-likP auinm l, ('ertain 
t·odents, a lm, ;l n:1b ~ee11 feeding ou 
~)](1 i I . <·I OH(' to 1 ]J e ('0<1 st. U('(' n <'S M tel'ta in 
1ype~, nn d import<\ nt t•ncmies we1·e f01md 
to he (';U'l1i\'Ol'OllS Rll<lil~ Of ihe family 
~~ n•pl <lXitl:w. I hn n" gle<med the <thO\·e 
finding:-; of Dt·. \Yi IJ inmf.; fl'oll t a ]Japet· 
!Jy him \\'hich \\' ;\s read 1Jcf01·e t he Se\·entlJ 
I ;m· ifi <' Rv i <>n ce <'on~ re:-;s he 1 d i 11 X e \\' 
Z<•<tl<llld htst Feht·n;-u:~-. Jh. '\Villhu11.- is; 
nt 1n·c~rnt fol10\dug np 1ltef.;e ill\·esi ign -
1 ions ;tn<l hiR dii-;<·oH'J·ies will 110 douht 
he n1 ili7.ecl in hi:-; <·omltt·y'H att:u·k on tlli~ 
pt>s i i 11 the p ,, ci fk. Its c-ontro I IWl:V 

possiiJly lll ()<:1n inlt·o<lnd ion of som <'. at 
lens!, of the 11<dnn11 enem ies, hut ille 
hiolcwisi il'; ahY<lYi-; on the W<ll<-h to see 

~ ' . 
111<11 <1 c·ont t·olling ;lgent may not hec·omP 
<1 mc1liln' i1 sel r. pspee i;llly to lwt·mlrss 
<Ten I m·<•s. Hc~H J·<1in~ t he iniTodu<·i ion 
of <·<lJ·ni\'m·ons ' i'm<l il s' ns a poss;iiJ i r <'On· 
( t·olJillg <lg'E'l1t. ~\ u~IJ ·clli;l J>OSR(-'SSCS <l \' (:lt ·~· 

<l(t t·;t(·iin• JittJr {'<ll'lli\"(}1'0\lS Sllil il of the 
gPllllS N/mll[j('sta, ronneJ·Iy kll0\\'11 ;Hi 

Nli.lflill(l, n p1·oycd fOI·mi<lahle <'1H'my of 
1he g<ll·< l ('ll ~ll<lil. n eRiClf's illiR. R(:'\'el·:ll 
ot hpJ· :-; nr <tll e t· speC'ies ha ,.e sho\\'n t<H· 

11 i\'ot·ous h<llli1 s. i nc·lnd il1g 1 hr int l"<Hln<"etl 
l ~1p ·· Ji sh snail 1/ ('/i< ·f'lta cc/laria . \rhic·lt 

,wi 11 (]e,·o111· hoi 11 gc-11·cl<•Jt ~ll<l i Is 1111d 

s];\ ( l'l"S, hut till roJ"t llllH(e}y, lWillg· C'<lr· 

11 h·ot·ons. hns thr h-'tHlen<·y to e;tt t he 
Ntnui_(Jr sta in it~ young stnge. Ex-]Wl·i· 
1nen(~ with these hn> snnilr.; hnn" been 
l'f'('('nily <:<liTie<l ou I hY ( '. l'i' . ::\l('Lauthlan 
il tJ <I dc.snihNl i 11 tltc ·llt·oc:eediug~ of i he 
Hoyn] %;oo10ltital Hovie1 \T or :\ew ~crnth 
'\Y;tlex, UJ4,9.'. It is po~sihle that nsc of 
~ tt eh s11aiiR might <'o1lt.t·ilm1c to the l'l'<lcli· 
<·ni ion or t lte . };llH i I i 11 iklcnHlR <Hl.i;t(:('Jd 
(o . \ ush·n lia. ~\ 11sl ndian <mthot·ii ies 
<tlrt>acly ha ,.e i1tv~sl ig<l t iou 11pon conti-ol 
mt•lho~l:-; in hand. 1lod('l'a1e ~lH'ce.·R hclS 

her11 ohl ;tine<l i11 1('<1, t·nbheJ· an<1 othcl' 
plr111 tatio11t> ;11 Y<tJ·iom; i imcs from lny i ng­
<l iiT<'1'('1l1 typrs of poir..;on hn itR. 111 ixecl in 



\\ hi lc•w;tslt, ln·;tn o1· o lh<•J· Nnhstan ce, hut 
l >ll'l' is no t eo tts idt>J ·<•d <-' fi'P<·IiYe. An ot hpr· 
rnt'llw d, fo r· ai l<•nsl lc•m poJ·:n·y rontr·ol, 
" h id 1 wns hi <><l i 11 ~ l; tln ya. <lt ('onl i ng- I o 
l>t· .. \ hbot, W <ls t o pu t <1 p1·i cc on ihe 
~ll;lil's lwad. h u t U ll l'o l'l nnnte l~- mmd or 
tiH· t hons;l ! Hl ~ <·o l l<'dt'd in <1 c1cn· and 
dtlllliH'<l in thr sPn w<• t·c• w;t shc<l <1:-:.hol·<' 
aliH' whPll t he win d l lll'll e<l. I h<tH' 
;tlt·<•;Hly said i hl'y Hl't' " lcmgll' ' sna il s~ 
i40IIlt' p);tlli;\( i 011 0\\' IH' I'S l l;\n' h;Hl R11(•(' ( 'SS, 

j f l'l'JlOI'I s <1 1'<' 1'<'1 i;Jl>il' . hy us ing \\'C' II · 
k 110 \\' 11 hI' <llH l N 0 f c·O Ill l11 (' I'(' i <11 "s 11<1 j 1 
kill<'!' ... "\";lilll·nJ PIH' tlli <•s of fhr ~ll;li l ill 
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_\ 1'1·in1 appem· to hn ,.e <lll <tnesting effect 
on i ts proliJicncy, 11111 in t he Pa r ifi (' t hey 
<1 ppm·ent ly do not ex iHt to the Hnme 
<>x f r nt Ol' nte 110! ~·p( l'<'<·ogniz~:>d. LnqJ;<' 
l iz;ttcl : hase been kn ow n to feed on t l 1em. 
a toJumon pond tol'loise ;tttnC'ks t hem i n 
<'ey lon, and the h1n;w of the Tnd ian 
g loww01·m w ill d C'\0111 ' you ng ones, hu t 
ilH•i ,. ('Ontl·ol is not <'X lrnsin•. i n ,·irw of 
t il <• <•p i<lemir Htn ~e 11H'." I' I ·PqueHtl ~· 1·radt. 
li i s on ly nnl llt'n l l l~<tl c·ompl et e des1 t·uc·· 
lion of eggs w lt c•ll ('\'(' t· Cll<·ountCJJ•pcl wi 11 
co tHh;tt to sonw Px!P n ( ihc nwn:t <'e of 
fllltll'l' pl'ogeuy·pt·oclt J<· i llp: <Hlnli~. 

Popular Science Lectures 

'l'tiE l!Jt!J !'Pt·irs of Popnlnt· ~c·irnt<' 
LP<· t nt·c·s ha:-:. 1l tti'OJ·Itlll;tiPly, been iniPt·­
J·upt<•cl hy pO\\'PI' and l i~ l l( rest1·id ions 
dnP to the' t<lill sit u;ll io ll . rpJte eomph•l<• 
syiJ.thns <l:-i <ll' t '<lll~l'd f o t· fh <' dates indi­
c·atPd is as shown hPI'C'Wi l h. 'r he slls]Wn­
~ioll of these IH.'I-!.<111 with 1lw lpc·!tll'<' 
~rhPdiiiPil fot· .Tti i H' ~:L T he t·rslllllption 
or Ill<' s<•t·ip:-; wi l l h<' ;tiiiiOIIIH'<'d ;Js soon ns 
)11'<11'1 ic·;t hie. 

:\ lny I ~: "~pi1krs" .. \ .. \l llsg·t·;t \ 'P. F. IUt;.R .. 
F . H.E.~ . 

:\ lny ~ () : "'I'll<' Po1·i of Hyd tH'Y <11111 I l ow it 
\\'cll·ks". 1<. . \ . .1 ohnson. .\ .:\ 1. f. E. 
( .\ ust.). 

. June• !J: " · Fish l>ol'tw·· i11 l'np11<1 ... n. P. 
\ \' hi ll<>y. F. H .Z.H. 

.J IIIH' :!:~: .. H t•sOII I 'C'<'s ;tnd I hc•ir Possihlt• 
I>P\'PiopHH'III i11 :\pw <lllillP<I .... J. 
. \ nd l'l'\\'s. H .. \ .. l'l 1. l> . 

.f uly T: ··Tht• Fns<·inati ng l' t·oh lem of 
.\ nimal ) l igntt ion", Elizabeth C. 
I 1ope, :JL~ <'. 

. J u l y:.!~: "Cold Light'' , 1>. 1'. 1\fclJ or, IU ·k . 

.\ ng·nsi J1 : '•The' \\' ild \\TPI'( of 'l';lNlllHilia'', 

H. 0. ( 'llalmPl'S, .\ .K 'P.f'. 

.\ugmd ~:): " [ n ~P;U·<·h of Bit·cls ... K. ~\. 

I f in(hn>Od. F. lt~.~ .. C '. P ._\. (U .. 

l4Ppl<' lllhet :4: "'I'll<• Lake• E~T<.> l ht:-;in'', 
l f. 0. Fl<•t<'lH•J·. 

~Ppt<'nlh<•t· ~:!: "~onH' .\ <·1 in' Yol<·<tuops of 
ill(' P <tl'i fi<'" . 1'1·ofessm· h ~\. Cot I 011, 
:\f._\., ] )$('. 

OC'IoiH' r· H: "\Yilh <1 l4e·ic•nte C'on~t·t•ss in 
XPw ZPala11d", .J o~· <·<• ~\ ll:m . 1'' . H .~.l-4 . 

0<'10ht'l' 27: "~onw (ltwe•!· l';u·asitps" .. \. 
~. Colrfax. I Ll4e· . 

• \dntis:-;jon is l't·c•P, l<'d Ill'£' K p. n1. 'l'he 
lP<'lllt'Ps an"' IIS\Ially illllsit·ated h~· fil m s 
tll' htn1ern slidr:-; . 
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Flounders and Soles 
By G. P. WHITLEY. 

T ilE FLA'rFHH1E::::3 ( B, lonnden;, 
~ole~ a]J(l 'ro11gue Soles, collcdively 
the 0Hlet liete rOSOllHtln ) <ll'C SOlliC 

of the most 1·emark<1 ble or all vcl·tcl>l·.-tlc:-; 
be<:am;e ol the <l i · tol'iiou of iltc heall 
t<nt~etl uy boih eyes hei ug 011 one sidl->. 
They appea1· to ha "e ol'iginntt•<l from 
fi ~he~ 1·athel' like t he Do1·ie: . patticu hu·ly 
t hrough alliance ·with a genus kno1wu a~ 
_j mphistium found ros~il in the l~pper 

Eocene. 
P <lnot fi.slle~ wn<1 :OllH-' otlte1·H h;t hit n· 

ally te~t fot loug p eriods on <tn HtH'ren 
keel. e\·cu t aeeenillg ove1· Lo one ~idP :-;o 
fal' that ~H]11<Uiuw viR i io t·~ <·;t ll the n tt(-'n· 
d<lnt'::; a l tent iou i o \\·hat i ltey t 1t i11 k i ~ <1 

dyiHg fi Rh. lmn giue lhis t·est in g lli!bil 
to l1C 1nn·snNl fudhcr so th<lf ill("' fi sh 
lies pernwneutly on one s ide <llHl you 

''l ' h r(•l' khth)·utu;.: i ,.. i s Hili ­
sill (' llaL'IIII C u v i l•r's nlfl 
h tHIH' in P:n·j"' ju 1!1:~7. 
L~·ft t u ri.1:: Jd: P a ul ('hah­
n n :uul, " ' tn•l d a u i hority on 
!'<o l c·s: t lu• 1:. i l• .1. H. 
V urana n. a u ( h or· nf a 
··.U o n o;.:r:t Jih uf F laUis h t•.s'': 
:11111 t h e la ((• Pru l"t.•ssu r· .1. 

P<" II <'~Till. 
Ph o Lo.- fi. 1'. \Vh i LI•·Y. 

tnay IHt\'e the beginuiug~ o[ i.lw ltahil 
\\"ltid• <·at t ~c<l iltP fla tfishes io sa nili('C' 
tltt>il' ~.rmme lt·y. \Yitclhel' by lhu·wini<m 
or· Lnm<trck ian Jll'P<·epi f.; o r· lly any otl•et· 
\\' <' <·n11 C\'e r· ex pl<tilt how lite lowet E'ye 
str·ll o'o'led to J'oin ii s lio·]ti -CIIJ· o,·in"' nw lP r-h . h . ,l :-. 

i ~ qui t<.> h<'~·ou d my <'<lp;l(' i [y 1o e lu l' iclat e. 
\Yl l<'n lit·:-;! hntd;ecl. ihe- lcn,~;tl fi<llfish h;ls 

OIH' P)'e Oil Pfl('ll side 01' i lH ltea<l and 
~,,· itns in the veJ·( ictt] lllHllll Cr ltot·m<ll 
<lll1011g"SI lisht'S. H<>Oll, OllC E'y e JliO\'l'S 
t·o tniCl t hP 11 ppet· snl'I";H·e of i h<' IH'<.Hl ( ot 
('\' t'll f lll'Oltg' lt I lt <• hC'ciCl -i i RH II <'H, {l('('Ol'Cling 
to ~omc <l111 1l ot·s) to join o1· ne;n·ly joi11 
it s fl'llow. 'l'llP fish llwn lies 01 1 lhe 
bottom 0 11 ih<> blind side. \\· itlt ho1h P,\'l's 

11lJJlC'I'lllOI't, Cllld 1Jtl' ('~'(•d Hid (' h C('Olll (>S 

<hlJ·k -('O]Oll l'<'<l. rl' he SkltJI, ~OllH' o!' 1\\'hO~P 
hmtek h<t<l hN'll ~oft <lLHl ullde\'l'lopt"d 
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l<:~::~s :uacl tH'''' I~· - h:lt('ht'd 
tan·at' nl' lh t' Xt'''' Zt-nl:uul 
l•' l onnilt• a· ( Hhoml~t•snlt•a Jll t> -
b~·i :a ) sh cn,• iu~· s~'nttu ~·tr i t.•:al 
\ .. , .. ~~. ' '"4.'TC it•:t l s '''itntnin~ 

1w s i fin n. and bnHt s id t•s 
c•qu a lt , · c nl o urt·d. \\'. ht•n a hout 
:111 ia~t• h Inn~ a nd tH•r h :ttiS a 
Yt•ar o ld . b ot h cyt•s ·will be o n 
t ht• ri~·h t s icl t• anti tht• lislt wi ll 
tit• nu iis hlincl s i th• ·with all 

i tN t•UICIUrill~ IIJII Il'I' III OS(, 
.-\ l't<' l" 'l'hotnson :1 no .\ nd Cl' lOn. 

d tn·il1 g lltP m ig-t·;1 t ioll of I he eye. uow 
~olidi!t('l-' in <I <lisiodpfl ~h;lpe. The opti<· 
1H'1' \· c·~ ;nul 1tostl'ils m·c <lS,YHl lll etl'ic~J. t he 
dOJ'S<Il I ill lll<I,Y PX (('lHl tO lH'<ll' the llO~­
tr ils <lncl lit<• Yent ral fins an• soml:'time~ 
;t:-;ymnwiJ·i<·;\1 too. m· ont" llHl)- he <lw::nfecl 
o1· <111:-:PnL ~willlming is pei'I'OI·mP<l by 
w<~,·y nl(l( i on s of t hP fhd hody <t iHl ltta1·­

gin;t l lilt~ ( <·o lttp<tt·ed h~· \Villi<lm BcchC' 
\\'itlt tlte "ft,,~ iltg' CHJ·pe l'' of the .\J'tlhinu 
Xighlsl hut lhti!i :-:lws Rprnd most of theit· 
tinw on ihe bottom. often p<ll'tly lmei t><l 
in ~;t iHl. ;tlHl ;ll 1<'1'ing ihri1· <"010111' 1o 
h;u·nwn ize wi I h tlH•ir ~nnot11Hli11gK l f 
musl hP r·enw nthr1·t· <l thnt tlt<' nppe1·. eyt' <l 
l:'idf' or i lw fl;li li~lt i ~ 1·eally one ~drlr . 1wt 
the h;t<'k of i he ;llliJU;ll <l~ lll th <.., ('<lSP 
of t he XllJH'1·1 i <· ic-1lly simil;n·ly-shapecl 
.-k,J1rs ;tll(l ~fin~r·nYs. 'rh e flntfi Rh is 
comp l·f'ssNl In I r1·;1ll:'·· i he ray iR drpi'('Ri'(ecl 
dOt'S() \'('11 11'<111,\'. J ~ lct tli~]H'H Hl'(' i Jms 110( 

SO {'<l!led ht:><'cltiSP f lt P,\' lll'e 1lttt. 'j'Jtpy'l'C 

not : as I lt P RP,.. '1' lwodol'(' 'Yoo<l has 
r mplt a:-; ize<l. 1 h(·y·n~ t 71 ill, hn t c·n~tom 

\\·onld 11rn' J' s;md ion chnnging th e ir wtme 
io Thinfi Rhes. 

Exp<>rinH'1liH ltil\' <' Rhow11 (lt;d e,·en 
<·hpd'"t'l'('<l 01 ' <"i I'(•JJlcll' p<tt I f'l'I1S. 11 J>Oll 

,,·hi <·lt flnl Ash \\'en• pln<'('(l in innk:-;, conl<l 
bp im it~ ted to <1 ~m·p 1·i R i ng <l<>gJ·<'<:'. htd 
~0 111 (> ln·illinnt <·olom·s, nol present in iltP 
fil'he:-;· t'<'JH:'rtoire C'<>nlcl not or course lw 
~imulnte<l. Flomt<lct·s. <'~pe<·i<llly. h;we 
Rf>l'it'R of <' ,YP-RpOtx 0 1' hlot ChrR 011 ihe 
onlln1· Hide ,wit i<"lt ;Hf' eonsi ani ill poRii ion 
Hll<l nse fnl t·ecogn itj on marks fo1· lhei1· 
Rj)f'{' ies. The colonr-d tanges nn• C<lllR<'<l 
by the nen·onH H~'SI <'m. cxpmtcling: 01· c·ml ­

tt·n ct iug- ilw eh 1 ·omntophm·e~ (pigntent 
('<' lh;), m; i1 1'<'Ril l t of lll<.>RS<tg('N fi'Olll thP 
f'Y(':-; and h rn in. 'T'he en'!'l c·n n h<-' e l e,-,1 i e<l 
1:;-l lltPI' hk<' prt·i s<"OPf'~ <l1Hl <11'<' h(>li<"'Yl'rl 
io IJ<> r·<tp<~hlC' or di. ii1tgnishing- Ill<• <lif· 
feJ·P il t c·olom·R in 1 he environment. 

Th e so JP lt<ts 1 he ch<-'Pkhone ( J)]·eopel·­
ruhtm ) <·oYct·ed b~· :-;c·nles and ilw dol'Rnl 
<11Hl <111<11 fins often I ink up with i lte ta i I 
lilt: in thl' flou tlll!>1·, ilte eclge of t he 
C'ltc•pk pl;tie i ~ rxpo:ecl <11Hl ihe htil 1in 
is sep<ll'<l1e l't·om <lot 'S<Il Hn<l annl fltts. 
In thr ~nl<'l-' thr u ppe1· j;l ,,. iR often m·eJ·­
llltllg by ;t t·oF;t l'<ll hook hn1 ill ilH' fl ouncl r1· 
I IH' lO\\'E' J' j<l w is lltOJ·e pt·Omin<'nt. fJ' h<' 
1 Pl'lll ~ "fl omtclrt·" <tlld "sole" <l J'<' often 
liSPtl fOl ' i ll<' \\TOllg' fi sh ill i.he t l '<1tlf' <111<1 
in l'L'l·d n ltl':lll I R. 

Tongue sole:-; ;n·r \' PI·~· long <llHl tlt in 
<lllcl shnprfl lik<:' <1 clog's tong-UP. rrlw 
usnn l IPngt" or most ft cti !i~Jtes is lt;ll·d ly 
onE' foot. 

' l' l1 e l'amons :Xe"· ?.;ealnntl FlomHl<-\t· 
lH'IOngs to i lte ge1tns R71oiii7J o.~o/r>rr, 'Yhi<'h 
is c·omp<11 '<11 i n>l~· l'<l1'C in ~\n xtt-n li;L 'J1hr 
lm ·g<•l-;i (J;JI Iish i11 thP \\'Ot ·lcl i ~ ihe ll<tlihtti 
of the );ol'tiH'I'll TTPmispll rl'e-np to eig-ht· 
f(•el mt<l ()()() ponn ds. 

' rh PJ·f' is some <l i ff(:lt'E.'It c·e i 11 I lte fOI'm o I' 
i lt<' I \\' O :-;pxps in somp fl ntfish<:'!-4. nol;thly 
i lt<' \Yid <'-Py<·d l1'lomHIPI' 1, r·or'OJ!s) in 
\\' h iclt I ltt' 111<11!> h;ts i lit· P.\'('~ Jtlll('h r.u·lhPI' 
il P<tt·t I hnn 1'lH' femn1e n 11<1 lJe;ns ::;pines 
Oil his SliOlli: IJnt in the ( ' t·e~ l<' <l f~IOllllde1 · 
1 f AJJil!OIIr' f'!C'!oi) th(' fem<llP nl~o hn: ~ome 
h Pctd -~p i nt's, onl~· ,,,·e<tkPJ'. Tlte <nlieriot· 
<lOJ'Scll 1'<1,\'S of HOBH' flai fil-;}1(-'S fll'(' eJenli.efl 
I ike <I <·J·rst. p;u·1 intl<tl'ly in male:-:, nnd 
iltl:' npprt· peC'tOl'<ll 1 '<1."~ lltH.Y alRo he 
]rngthPIIPd ill ll1;tlp:-; ( S('(' ilH' figlll'(' ol' 
thf' P ;Jnlhet· F'lonndel'. Hollllts) . 

l·'lmlll<let·::4 <11Hl Rolt>R at·p c;u·nirorous. 
('ll I i ng fislt<'s. mollns<·s, \\'Ot·lns, el <"ei era, 
lltli <lilT<• t·Nll species p1·ohnhly ha\'(> tltP iJ· 
own pi·efet·Pn<·r fo1· foods J·f'lntecl to thei1· 
hnlli ts n nd Pll\' it·onnH'nf <llHl J·t>Oede<l 1 o 
somp PX1Pll( in i lt l' :-;h:l]H' and Rize of t-lJt' 
jnws of f hE' 1in1 fish tlteJusrhes. The1·e <11'<' 
I <'f'l h on t lte plla1·yngea l honl's rot· nush · 
ing tltP JIH'Y ns it is s\\-<lllo\\·efl. Home 



~lalt· ( ' ) :111d f ('­
tllalt- ( ¥ ) ul' t ht• 
J•a n t h t•r lo' luunth• r 
( But h .. ,.. Jlan t h t.•r­
iu u ") frn111 ")Jurra;-· 
f,J:tll 41, (\.ll t't' ll"'-
1:11111 . ' l ' h t• Jlt•t•tor:JI 
lin t~ f t ht• Jn:l l t' 
ha' ' l' r ~ I on~ 
r a;>' a ud th l·t·e art• 
" ll i n••s h .- fur(• tlu• 

.._. ,·~s 

n . 1'. \\"liit·l~y. d e l. 

•·a J·p ~olt·~ ha vc hrcn tnt~gh l on tiny hook~ 
hnilt>d with hils of g1·;ts~. 

) I any of i hp ft; t t fi~he:.,; enter rt'l',\' 

~h<tllow <llHl (;'\·en l't·esh \\·ate1·, e."pC<:ially 
wltt>n Slll;llL whe•·e I h<.'y Jll<lY oe ~pe;u·c.•d. 
and lltey indulge in t ll<l~!-\ing· <11H1 mig1·n · 
I ions appc.nent ly not ll('tessal"ily n:~o­
<"i<tiPd ,\\· iih spaw 11 i 1 q.~. Otht-'J·s a 1·e tr<lwl<?<l 
1'1·om deep sea \\·af<'I'S. H('\' <.'1"<11 spec iP:-; 
lwlo11~.dnl! to al!JtO!-\i ns lll<lny geue1·a ll'l<l.\' 
h(• oh I cl i llfld i 11 OJH' hnnl or :1 t l':l \\' l. I 11 
<lllt>Pnsbtnd when I " ·ns :-;ol't ing sndt :1 

nlt<"h into quite <1 ll ll tllhet· 01' heap~ . P<l<'h 
of <1 diffeJ·eut l-'Jl<'<"iP~. I fonnc.l it impo:-;· 
~ihl<· to ('On,·illtP n <·ollt>;tgue with met•rl,v 
Xo1·11t Hen exper ipm·c.• I h:1 I 1 w;ts nol 
itllllliging in whni l1e l'l'gunlcd a~ m~· 
<·ust 01ll<l1·y ~X<"~:-;si ,.t' 1-ipe<· i !.'~·Hp l il ti nl-(. 
:\o c·nsrs of h,vlwidi~lll i11 flonndeJ·: llaYt' 
h<'l'll <lis<"OH'l'e!l in .\ wdJ·;tlin. hut ~Olll!' 
PX<Implt>s ha,·e IH't'll noted in otltE:'I' 
<·onnt J·i<'s. "\Ye h;we ahoul ei~hly cl is· 
tind ~peeies. 

l •~ o1· n 11 ;H·c·oll n ( or t ht' rnsc·i ll<t I ing <•lu<·i · 
d;tficm of the ]ifP·his(OJ·y of ilw P lai<"(> 
i 11 1 hE:' ::\ ott h ~E:'<l fll(' J·p:uleJ· is l't'r<•J·J·P<l 
to H 11s~·w ll <liHl Yong<•'s '/ 'li e Neas. lfow 
long \\·i ll it lw h!'ro t·e \\' f' kllO\\' , 1o :1 

si m i l;n· Pxtrn t. as 1ll11<"h ;thoui en•11 OIH' 
of out· .\ustr;lliHil flnflislws'? . \s u~nal. 

).'('\\' Zt•;tl;llHl is ahPnd or 11~ in iu,·e~t iga -
1 ions on het· lfriPJ·o~onwia. I he nHHlt•t·n 
wol'l.: on wlliC'h m ay be ~ni<l to ha\'p hren 
in<lllgm·ntrd by \\"ailc''s wol'k in asso{' ia-
1 ion with 1 he :\(' \\' Z<•n l:lll<l ( ~O\'entmPn ( ·~ 
"\ot'n :\in•n'' tr·:tw l i ng- Pxpel'i mc·nts i11 
I !H17 ( s<'<' RN·. c, n I erbury ,11 lf.'Wil J/1 . vol. i ) 
nnd so111c> oh~<'t·,·n t ions al I he I •o1·toh011o 
~ I <ll'i lit' li<ltc·IIE:'n' ( 'I'm ns. :Y.Z. I us f., 
xxx ,·iii. 100£1. pi. h ·.J. ll ;u·dly any ill\'C'!-\· 

t ii-(H I iou h;ts hCl'll twtcll• 011 I he r ggs ;nJd 
hll'\';lP of . \nstt·;t l i;ttl ll ;ttlishes. hut :t 
pltot ogt·Hpll or :1 he.>: Ill I i fully lll01llt1 t•d 
l-'IH'c.·imen of Ill(> 1<11'\ :11 ( ' l'(•sted Flounc.ll't' 
hns hN•n pnhli~ht•d hy I );tkin and ( 'old<t .\ 
( l uir. Njjd . . 1/ ouoyr. i. l!H O, p. :.!0-l, pi. iv, 
lig. li) . • J. H. :\Ot' lll ll ll, in hi~ <·la!-\si<' 
.1/ oiiO.ffmp ll of !lu · /1'/atfi,:·.;llr•s (1!):~1 ) hn!-1 
IIO!l'd i hp ~o· ( •'}; ·1 ~ hl' iJ Ji" lli O~I ly hiiO\' il Ill 
<111<1 pehtg-i<·~~Hl . points ~)Ill difl:e,·e11<.:c.~)o; in 
I ltt> 11llll1heJ· of oiJ -globnles in ~PH't·:tl 
I'Hmili~~. l u hn·v:ll . l ruo.fJI088lls the1·t• is 
;\ I'('Jllill'k;lhle long {Pllle1Cle <1UOH' tJH' 
ht>;Hl. perhaps 1o pt·ott'd 1he soft <l111erior 
p;u·t of 1he n<Hlium. O tiH't· genera lll<l." 
h:l\'(' Cl simil:n ~(t·lJdnt'C' illHl iJ1 SOil}(' 

t hcJ·t> may be !' lt at·at'l e1·ist i (' :nrnngrul<'lll s 
< ' 

of sp i nes on i ltc h<><l.v hef01·e i lw sc.·altos 
<11"<' tle\'('lopf:'d. 'l'hr <'gg-s n t·e p1·odun'd in 
Ill i 11 iOIIR. [i' IOlllld(' l'S lilt\)' he ad i fi<·i:tlJ,\· 
p1·op:q . .!,·ntrll and in ~<'ol tish lo<:hs C'X Jl('l'i · 
llH'IIIs in "f(;' J'(ilir.ing" lilt' \\'<lle1· \\ith 
sodi11lll nitntiP an<l SllJICl·pllospltnte~ h<l\!' 

,-, 

, \ ~' H\111~ S Jit' 4' illll' ll u l' jl"• (' n ·s tt•tl J~ l niiiHi t• r 
( I.IIJihunt•t• t••"' ;.:-:Jitu,.) frn111 '\t' \\ ~uuth \\' :t i t·~ 
iu \\'hit•h tlu .• t•, ·t•s :trt• uu "' ' l•:•r:ttt• ~ ieh·~ u f th t• 

ht·:ul. 
\ ft• 1 lla l\in an tl c 'o lt•f:l'l. 
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tesnlted i n an itH:rease in t h e size or 
flonudet . S imihn experiment~ h;H·e beeH 
mooted in l he con1:;b1l lnkes aucl inlets or 
soutll·western Australia. 

Danne,·i~, near ly flfty yenrs ago. intr·o· 
(lncetl Enf!:l ish ii atfisl1 e. into i he old 
FiRhei·ies Po11d at Guml<llTI<1tln Rny. :Xe w 
~onth \\'n i t's. '1'1w_v th1·iyecl fo1· a \\"hil e 
<llld wet·e t·eleased ( l?eJJf. Fislter. X .• 1.11 ' .. 
JUO~. ii (190:-l L p. ;'i) bni ~eem to ha,·e 
died ont. 

'l'h<~i tl<lifish es a1·e ;unorlgsl th e mo~l 
dt>li<"nlely f:hl\·otned fisl1es <:<lllnot be 
<1ollhiN1 b,\~ <111)' who ha,·e P <ll"b\k('ll or 
nort-r· :-4ol c 01' LPmon :4olP. ' I'll(' ~\li S· 
(r·<tlinn :-;peciP~ an' fin <'ly cl t>li<"ious too. 
ilwll~h <ts " ·ii h fh<> Old '''01·ltl (HI C~. thc r ~;> 
i ~ n cliffpJ·enn' in I he nn·iou:-; ki ncls: 
·· t ul"l>ol is ;nnb ii i ow;; ln·ill' ' <ls Hntter·<·ttp 
and iht> ('apl<tin :-;ing in !T.JL.N. J>iuufor r . 
\\' (' impod ];lq?,"(' QU<llliiiies or ihe ('Xf·p] . 

Jpn( Xew Zeala11<1 ]i'lonnde1· ( HllolllbO· 
so{f'U) <111<1 se \·el·;t] i _ypes of Role fJ-om 
~0111 h ~\ l'ti<·c1. ( 'omwiss('l.l I'S o r n~h - foo<l 
<li:·d i ngnisiJ finPt· fbwon 1'1': i11 li~l1 r1·o m 
ntrious loc·;.tlitieR: ··How <liffPl'E' ll t in 
n'sp(Jd i o q11<1lii :v". sny~ lltP H<'''· Bu<l ­
lt,tm, ";ne illt• SilllW RlH"('i P~, f<:kh<.'d fl'Olll 
<1 i ITr I'Plll d i st l" i c· t s.'' 

< 'nule puns on " Role8" <llHI "eel~·· ;u·e 
r·e('n ll e<l wll ('ll w e H•memher th;li in 
( it·ec•k m~·tholog~' ~ole ·, the fi~h, >ve1·e 
t·Pgnr·drd <lR liHing Ra1Hh1ls for· O<·e; lll 

11ympl1!-\. Bnclhnm rPlHlcn; t he I ilw~: 
They se rved those "sandals'' or thE' foamy 

RP a 
.. Whi<"h nimblE' NerE'icls, send on E'rranl!; 

fle<'l, 
Apply proteelive to llwir fendf'r f ee t. 

l ·~~·om ( l i"Pt'<"e io lhnl :mtipo<l<'<lll 
.\ r·c·:td~·. Ill<' Houll1 l-4t'<1~, w<' fr-<t ,.('] fo1· 
lhP :·d C)l",\' r·C>In ilt'd in H:trl<"lifft'':-; fi 'i.~;hiii[J 
frrJiu flte Horlif'st 'l'illl(' .<;: 

lna, the daught<:>r of Vailooringa, 
attempt<><! f1 ig ht to th e sac·r ed i sland. Fish 
after fish essayed to bear her fhither, but, 
1mequal f o lh<> burden. dropped h€'r in the 
shallow water. At la~>t she besought the 
sole which managed to ('ttrry her as far 
as the l)t·cakE'rs. IJerC', again unshippecl , 
she lost her divine tempct·. and stamped 
with such fi <'r c<'n<'ss on th e head of the 
unforf unate ltelprr of distressful maids 
that ils unrler eye was squcC:'zed rigtll 
tht'Ollgh to the uppf'r side. Hence the 
sol e is now oblige(] to swim flat on one 

-------

si cle oC its face, baYing no eye on the 
lower s ide. 

A leg-end ex.plainiug 1 he w1·y expres ion 
of the flounder's l'<lt<.' j!'; ineln<led in Ii'. E. 
Hnlme's _\'atuntl Jfistory Lore Clllll L cgeud 
( 189:>. p . :-{:~J), illltf.;: 

Our ancestors founcl apt moral against 
Lhe scornful in the r eason assig ned ror 
the mouth of thE> flounder being on one 
side. ll appears that at lhe time the 
ftound<'r's mouth was as fair to sec as any 
othe r, but that it lost all its beauty 
through contemptuous flouting of the 
herring, and il has borne this evil mark 
of its jealousy evf'r s.inef', and will prob­
ably so bear H to the end of time. At the 
vague elate known as once upon a 1 ime 
\H' are folrl that all the fishes of the sea 
assembled lo choose a kin~?:. and that the 
hl'rring was cl ectccl to this clignifiecl 
l)Osition. The flounder, on ac('ount of his 
r eel spots and other features that were 
ev iden tly more appr C'cialNl by himself 
t han by the mai n body of electors . had 
strong bone that he should himself IH' 
chos<>n. and the tmlovely grimace witll 
which he saluted h is sow·reign was. as a 
_judgment upon h i m made a fixture [Or 
all t inw as a punisl1menl to himself and 
a warning f o others. 

\Yl1 i b;t iE'l l ill1-!.' s1 o1 · i r~ ahonl l\'l;1i'fiRheR, 
sl1oulcl lik<: to t·epr·o<ltH·t' ht>r·e i ll P tail · 

end . c·oJnplPI<• \\"iilt stiu g, of :1 \"C'I',Y ln·id 
11 ('\\·sp<t pt•r· 1'(:' \'iP\\' I)~· :\lt·. :\e,·illt' ( 'ill'<lllR 

of <I ce r·l;1i n ltt 11sicn l l"t'("i! n l: 
The> s inging was incliffet·ent: the niano 

a("compan im<'nts were '"orse. "The Trout" 
of SC'hub<' rt " ·ru; changed int o a Flonncler. 

.\1:.\:0IDI.\L FJ..\'I'l•' ISTII::~. 

l •' lollll<lf'l·s <liHI ~OIPs in tltem::;eh·cs <ll't' 
a h11m·m:1l i! ies \rh i(·ll ha \'e beeom<? uot·m;ll 
i ltunlgh 1 he l;l " ·s or si a bi I itr lmi son iC· 
i illH's' 1lle.\' go ~till l'tn·thel", ;-~nd ex l1 ilJ it 
such J'J·e;lk:-; ns nlb in os, p:uii-<"olmtt·ed 
( pi<' h<tlr1) or· <llll hi c·o I o r·n tP ( dad~ hoi h 
sid<•s) "!.::pm·tf:\" . 01· i h cJ·e m;lY he "re­
H'r·sp<l" ex<lmplt•R in \\"hith ilt(; e-v0s <11Hl 
n •lalt'<l phenomPnn pa~~ to the l.Pfl :-:ide 
i lli·dt'clll or iiH' l1Sll:1l r·ight, 01' l"i(•(> ((' J"S(/. 

:\lnny C'<l scs h <l n' hN:n l't'poded f1·om 
\":1 1·ion:-: p;lds of tlw \\·or·ld and i11 some 
nlusemns 1h<'l"fl :ne mOl'(' ahnor·rnnl tltnn 
liOl"lllH( S]lf'CilllC'llS or te1·tai11 :-:pec:ies. ~\ 
rt•"· . \ nsir·nl i<m he:1 ks h<l Y<:' CO Ill<.' mY way 
rt·om i ime 1 o t imr hn t not Bl<ltlY. ll<W.P 
hr<'ll 1·e(·orded. r know of no <··a~e of 
x;lnthrH'ltr·oism !go l c1C'n o1·;~ngp ot· red 
eolom··Y<HiPiy) f1·om .\ llHir·nli;t. 
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~omel inH'~ ;t dot·. ;ll hook ot· <'XT<trn I ion 
t·Ptll;tin~ ,wltt•t·(' the ey<' ha~ p<1~l'let1 hut tiH• 
t i~~m·~ ha,·e nol .ioinP<l. ~IIC'h n o1w wn~ 
the T rralorltombu.>; (>.reisic·f' }Js of )lclC'le<l~· . 
or which <1 <·Ouple lllOI'(' h;l\'(' <·ome (O 

lig-ht ~i tH'P. but \rltich is r·t•;dly HH ah· 
tlOl'lll<ll Ln rg<•-'l'ooi IH'(l l•' lo un(let· ( l'sPifdo 
rltombus ar.~itf.'d. 1faC'le•1Y at lir~t thought 
il was nn nhnonn<ll floundPt· which "hncl 
h<Hl the ror<'ht'<Hl hittPII 011( in its _\'011tlt 
liY ~onw other· n~h. lmt T hn\·e lai<.'l." 
~<~<-- n, wiilt ) l t·. R;tms<l)'. <lllolhr1· ~p<>('i llH'tt 
so <'X<t('11y 1·<•sembli11g it itt <111 ii ~ p e<'nli ­
;nitie~. thnt f ;\Ill (·Omp<'ll!'d to look upon 
it ns noi :H·<'idf'ntal'". 

.\ similar nhtH,rm<tlitY h;\s heen <1<' 
s{'l'ihecl ft·om ~.onlh ~\fri('<.t ;\I' 1'. rrndrrsoui 
(;j](']l]·i~t. illlcl S('\' (:'J'ilJ (';lS('S or ;tllltOI'lll:tl 

NltOJJtiJosol ra Ita n• <·omp rt·otn :\rw /';en · 
lcuHl . 

. \ mhieolot·:tie allll pil~hn Id :-:pe(·i ntPtt:-: 
;n·<• l'C pl·<'~ <'llh-' <1 in :-:onl(• _\ nsinl l inn 
mn:-;ennrs. noinhl\· nn ;unhi<-olot·al<' 
J>s(' lfdorlwlllbtts m·.'iills: ( .\ u~ll·. )In~ .. r·rgd. 
no. I.\. 1:)71) ft·om ~t'w ~ottlh \Tnl l'~ nnd 
n P. j r> ll.lfllsii ( \Y. A. } I n:-:. r·t•gtl. 110. 1'. :)R7) 
f1·om P PI'!h. ~illril;ll·l,,· . <l "(louhlt' 
t' X;\lllple'" of 1hP Rlclck ~olr or the l'HIT<l · 

lll<\lUl Hin•r· w:1~ mrntionPcl in Ogilh)·\ ; 
f-_'(/ ilJIC' Fi8ftf•s of ·:-,- ew 8011 Ill l\ 'ol f'S, 1 :4!):t, 
p. 1 ()J. 

f11 oilter· pat·l~ or 11H' world. lllllllt'I'OII~ 

PX<llliJll<>~ of nmhi - and pndi -c-olonl iions 
hnn"' hePn ~~ u~liP<l. For· n r·<•,·ipw_ ~e<' t ht> 
pnpPr:-: or l>t·. E. \Y. GudgPr·. l~ who :-;ho\\·pcl 
lliC', iu :\pw Yod~. a (;tnk <'Olll<lining 
pt ·oh;l hly nwt·<' ahnot·mn I spec·inwns of 
fln1 fi~ltr:-; 1!1:111 ll<t\' €' h<•rtt gn t h<•t·Nl togetlt<'t· 
by <lll.Y oih<'r· mn~rltlll in i lt e world. 

Flai tishe~ with thP t'Y<'s aud <·olotn· 011 
I hP J·igh! side a n • cnll<>d <lt>xi 1·al. on I ltP 
lrft Ki~le sini:·dt·;tl. To ;H·rt·(;1in on whi<"h 
!-i icle I hP P.\'P~ at·<J. i h<• fil-'lt :-;ltonld be pl<~<·c•d 
011 it~ ''e<lgp'' wi~h thf-1 g ill -openi11gs n nd 
mouth do\\'11\\' ctl'ds 0111(1 1!1e head pointing 
nw<ty. 1'hr <',\' <'~ will iltc>11 he.' vi:-:ihh• on 
t lte lf>ft or r·itdll si (l<' :1~-' the C<l!-\P mn)· hP. 

Hr,·r1·~rd fin t tishps n t·<• I ho~e in wh i<·h 
11tc• eyf's ;H·f' 011 1lt<' lpf( in~te<Hl ol' t he• 

* ./0111'?1. ,1/orph .. 5S, 1. l !l:J:i, p . 1 ; . liiH'I'iC<tll 
.1T tt.~f'1111l .Yfll'il .. 717 . 7fiR . !! 11 . HH:i. Sfl!i . 89 7 . !l:.!!i. 
anrl !l:i9 (l!l:l l lo J !l!~7); C'opda. 1!14 1. p . 2 ·; anrl 
~l'ir'11rr . 102. l> t>r ·., l !Hil, p. fii2. T hr' fi r·~t -namc<l 
p rqwr has a flnP hihliographr. al< nnt· woulrl cx twl'l 
in ! : uclgE'r'~ work. 

m·ma I t·ig-ld sid<•. o t· ri('<' r el'sa . 'Ph IIH ll1e 
nsuall\' hli1Hl. UlltOIOUl't>d side hP<'Oill(')o: 

~y('d n'nd d;n·k~nNl and (hp optic· dtia~ma 
i~ Mfrdcd. ' l ' he rxphnw t i 011 m<t~· ~omr 
d<l." he round i11 geuPt i<·~. F'<H' ihP l;tlr~1 
<H'('Ollllt or t·eve1·sa l in lfete t·osomalil . HC(' 

lfullhs ttrHI ll uhbs, !'a;;. Mil'lt. _l ('ad. •'id. 
. I rt ... TA·II., xxx, 19-t:>, p. ~:!9. I h;l\·e noi 
('Otll<> tt<Tos:-: <lllY _\1Js1t·<tli;\n exampl<'s to 
rli1te. 

I n onliue~ry bony ti~he~. 1.11e opt it 
dtia~tllct i ~ dinto1·phi c, i11 oihet· w01·<l~. tlw 
11 <.'1'\' (' ft-om the brai11 to ih<' 1·ight eyP 
r·t'ORHP:-; O\'t>r· lite left opii<- nene <thont 
as ort <'11 a~' lite left one <'l'OH!->Cs the t·ig·h t. 
Thi~ eondi liou Rtill ohia in!-i in the (211<'<'11S­
Icul<1 Ifal ihnt IP.'>fffod(•s ) and the ~ol<')oi. 
I n <111 otlwt· fl<1 lfi~l t<•s, ,wlt<>lh<'l' dexi t·<tl ot· 
:-;iniRi 1'<1 I' t la• 11CI'\' (' or I hP migrai 01',\' eyp 
is dor~al. t'X<·<>pl ilt ''1'1:'\'l'J'~Cd" ~pP<'illH'll~. 
,,·hieh <I n• noi m inot· i m;tge~ of ltm·m<tl 
one~. 

In some olcl books illu~tt·<liions of f\;lt ­
lif.\heR hil\' <' h<'<' Jl ;n( i fic·i<1lly re,·pr ·s<'<l 
llu·ouglt, fot• example. pl'i11ting f1·om <I 
I it ltognt phi<' Rtone. l l10pr l hn n' I hrm 
<111 i lw t·igltl way r·omHl i11 lhi:-; ;ll'l i<·lp ~ 

-:\I os( of ou1· _\ ul-'t t·<t 1 i;m Plounde1·:-; ;UHl 
~oJe~ ill'(' or ~mnl] Rize. bn1· the QtrePll R­
Innd I f:tl i lnt t Ol' l n<l inn Flmm<ler ( Psf l · 
fodf's (' I' If JJI('i) g']'(J\\'~ I o :1 h011t i wo I'P<1t 
long-. hn~ t hp 111 ig-J·;Ji ot·y eye> on top or lite 
IH'<Hl a 11 cl tl1 <' f r·o n t do r·~nl 1·;1 ys ~pi 11 y <IIIC 1 
not Pxh•lfd i ng· far 0\'Pt· t h<' head. Jl <lll~· 
yem·s <11!,0. ~;1\· illP- KPJtl r·<' <·ontm<'tl<kcl 1h<' 
nr·iific·ictl pr·opngatio11 ;tll<l nec·litll<tlir.•l · 
I ion of t l1 il-' fine fo()(l -lish wit id1 h<ls h<'<' ll 
('OllllllOlll.\' ( 1'<1 W lr?cl i Jl (2tH'Pll~l~llH1. 

Ot h<'t' flonndel'~ <ll'l' i h<' hll'ge-toot heel 
nml Rlll<ll l-toothNl spe<·ip~ of Psr llrin ­
rltom1JIIs n g<'mls wltidt in(·htdes m;w~· 
k iJHlR. SO li I(' wiih ('lll'iOil!oi ~k\1 11 -1 ike 111:1 t·k · 
illg!-i on tltf' <'Y<'<l siclP <tncl ~eYf'l'<\l olh<•r 
!-(P II €' 1':1 rt·Olll i t·opiC;ll and (empf'r·c-ti(' ~<'<I S . 
The ('o<'kaloo Flonnclt>t· (N<unoris ) :ltHl 

< 'H'~I<'cl I•'I<HilldE't' ( /.,o;Jfwn(' f' t r .·;) hilYt' (lw 
l't·ont dot·sn I t·ay~ mudt lengtlwnrd in 
lll<llPs . In 1 he Long-Rllouted Flouncle l' 
I. I JJIIIIOI re/ i"' ) 1lt<'J'<' i~ ;1 ''1·o~tn1l hook'' 
r·:d he l' likp ilw RliOHt in soleR. whilst in 
t llf' <1<•1 i<'iotrs :\ew 7Jrn l;tnd FloundPt' 
( Rl10111 brJ .<.:o/eo ) i ht>t't' is n c·omi<-<tl '"IIO~-' <'" 
likP that of a lapi1·. 
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~olt>s ct t·e sa id to f(;'Pd mainl y by night. 
fP<.~ Iing lh(>it· wny nH<l xmellin~ tlleil· prey. 
the no. t1·ils sonH•Iime!'; lw,· in~ a Ion~ 
luht•. 'rheil' <.>y('s ;u·c !0; 111 <111 an(l in <:om­
JH'nsntion th<'t·e nt·(' papillae, ·"·hi~keJ· ot· 
\\"hol"ls of hai1·-lik<.> s.en.·OJ·y processes 
,,·hi<"llt)I"Oh<lbly ;t id in tmH"hinu and ta. t· . ~ 

ing- th c it· food; some of the noetm·nal 
~ t'W %en I;\ nd tlolllldel·~o; t Nltombo:soleo) 
ha\'C si ntilal" :-;(t·Hdm·l•s. The pedoJ"nl 
linR of ll1Clii ,Y ~·WI('S <II"P 1·e<lu<"ed to \·es· 
tigp:-; ot· enli1·ely \YHlJI i11g <Hid their d<U;Ri ­
fi<-a t ion hns been a t tended ,,·ith difti<..:n11v; 
<Is long ago nx 1 !)1;; Ogil by fUppnnt~Jy 
\\"r·ote 1o )l<:('ullo("h: ·· 1 hare had to l<lkt> 
a h;nHl <lt the n1·mless soles and the,· 
l1a \"C made 1ne c·uss eonsidera ble''. ~m a i1 
WOH<Il' t". whpn it is t·Pnlized that <"'ren 
1od;ty. in th<> <·onqwtent han<.h; of ('hHha · 
ll<lllcl, the <: Jassifi(·;ttion Of this t•J"Ollll he1s 

~ 

not y('t been c·om plt•le<l. I11 some soles 
tnot so f;u· fOJJ tHI in ~\ustJ·<llia ) en:s an• 

l"lldiJIH'Il(Ht·y ;tnd tht' spe<"ie:-; m·e quilt• 
blind. 'l'll t' sk in or xol('s is )"()llglt-sc·nled 
hut <'ilsi ly pPt•led H nd has heeu 'w;;t•d for 
l";tsps, r01· lining <"ofT(.'e iu:-;iend or ising­
lnss. :1n<l :ts ;t mn l et·inl 1"01· :u·tifiC"ial bnits. 
l 11 t lt(• ntoJ·t• Plon~m t e TottJ..{II<.' Holes mor·p 
th<lll Oil(' lalpt·;ll linl' is usunl and thc•J·(• 
is n <·omp l('X sysiPlll of small <·aunls 011 
lhe ll<'nd. ~O I(·~ ha\'P IJ(.'ell ic1entified 
H lli Oil~s( I 11<· 1-i("{'ll('S illld h ieJ·oglyphics or 
old l•;gypt. hu1 pl"ohahly 1he <'m·liest dt>· 
~tJ·iption of om' whic·h has ("OllH:' <low11 to 

'l'h ~ . \ esutl l"ult> 
( .\c t>s11 t1ia h e H•ru­
r h iuo,.. ) ha,.. a 
stri11~·d · ·;.::1 rmcnt" 
s u c·h ~Is .\t'""l' 
mus t h :n·t• " ·orn. 
~tile t h e t u h u la r 
uu.-tril. t h e l'Y' '"' 
on the righ 1 s i1l t• 
:nul the c h <-t• k ­
l lh.tt" h il l tl c u h y 

~ (·:•l <_.s . 

J\fte r Hlel;' l<l' l'. 

11s is thnt of <l ( '<>uta example hy .\ hn 
ll<nnicl. quott>cl in .\.ll. 1~7-t <l nd Ue:-~net· 
i 11 the I :):)O's g<l re so m<> eady i nfoi"In<li iou 
on 11H.' sole. ~ome of t he soles <li"C 

str·iki11gly IJCUllled iu <·olor·atinn. OIH' 

g-<'ll lls hPiu~ nanwcl J r!iopia after the 
famous !t>llt'l" of rahles 011 n<:c-ount or the 
stt·ipNl c·osttlliH' .\psop, <1 • <l r-;ht,·e. must 
h;tn• wot·n. Tlw :Xm·t·O.\\·-h;UHlC'<l Role 
(8.1JIIdi(/OfJIIN IJI(/("{('((.Jj((ll/l8) ns<"PlHls 
l"t·eshw;ll<•r·. matnn•s at ahont six in<·hcs 
h11t gt·o\\·s to l'IPvt'll, <Uid is ])l"Ohahly the 
onl.r pt·inH' rnod - li~o~h w~10:-;e minimr1m 
lt•11glh fot· <·<tpltll"<' i~ not JH·osc1·ibetl by 
law. Olhf'J· d<>liC"ious mor~els <ne 1h<' 
l'<•;t<·<H"k ~oil's ( l'ord,r·hil"ll·") of tlw 
t t·opi<-s \\'ii h t hf'it· o<·Pll;t tNl. soft lJOf1 iC'H. 
h11t om· most important commPJTi:tl 
spt-'<"it•s is ( h<• nl;H'k Solp ( J dtl !JOJHI 

llif!J"II) \\"hi<-h g1·o\\·s to <thont 1:> indt<>s 
long ;t 11<1 ;t weight Of ;l hont two }IOlllHls. 

Tht>J"(' ;IJ·e ahoul ~· spP<: i t•s or sole~ kll0\\"11 
I"J·OIII .\ nst J·al in. sonH· kno\\"n only rr·om 
;) fP\\" l"< ll"l' sp<'<"iJII(>IlS_ ( '(~t·laill ki11ds 
imilctiP dP;td ll•;t\Ps \\"hith h<l\"P Ltll<'n ill 
IIOI"lh 01H'<'llsl;tlld l"iH'I"X. otht•t·s l likl' fliP 
(~IH'<'IIsland solt•. /)1 .rill us 111 11dlr·ri. 
figllt"('cl IH'I"(' ) 1!;1\(' pa(<·hl'S of "'\\"hiskPI"' .. 
IJI·ol J·JHiillg fJ·om (11<' S(•;IJPx: SlllHIJ·y 
·•)l,phJ·;t'' ;tll!l " Tf ;II"I"O\\"t'd" ~oiPs ( 1/ ltjJ/O ­

.::f'ln"ios :111d Sln!lw~·l'fn·ill.'\l ;trc IIP<lllli ­
flllly h;tlldt>cl, \\llils( <I )"(' lll<ll"kflldt> nt•a)"(](•d 
~o I<• ( I sl'/'11 !1.'/IH/I's) is i llns t t·;t t t>d IH•J·<' 
f1·om 11o1·t h · \\"Pst Pl'll , \ uslr:l I ia 1 o sl1o\\· 
thP ft·iug<'s 011 its hP;Icl :Jild rl"ollt clorsal 

nty~. 
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'l' uftc 41 S u l c (lh·~­
i I Ius mul'l l~·r i ) 
fr(IU t (l,tu•en ,.: l:tnd 
,.: h nwinJ.:" t h t· 4hn·­
s a l aud aual Jlus 
11 n it~· 41 with tht• 
tai l, a ll :tl c h nf 
s t•a l t•s :uul " n •llis­
k c rs" lll lt/.!.'11 iti t •41. 
null (v u ri~· Jt t) t h t· 
·•h nnt•y t•outh" n f 
st: n sor ;v ri411-!.'t'S nu 
hliml s id e of h e:ul. 
U. P. \Yh ilh:y, d e l. 

~ ...... 

____ c J .. _ .. :L:-:Jt. .. .. I ..... J _..l_ 
--~ 
~ .. .-::: 

'l' he ~"-md•·nlinn ) l n:-;enm is <1lway~ 
glad to 1·e('eirt:> spe<' itnen!:! of f1oHudE'J·R 
ancl :::;ole~ . pm·ii('nl;nly the hltt(:'l' , sitH:e 
the~· han., not all bef'n nit ical ly <·hl~s i ­
Jiecl. The de<lth or .J. H. )\ol'lll<lll in 
Lom1oJJ c-lfiet· he h;td <·o tJJpleted Yolume 
l of his line .1/ ono gm p/1 ( de<ll ing with 
t he fimtntleJ'~) (lE'pl'ired u s or hi ~ se<:oml 
,·olunw wh i<"h " ·onld ha,·c embracrd thr 
solPN, hm ilte 1\\'0I'k i ~ hciug- c.:ontimH:' <l 
by J >t-. l'nu l Clt;l ba n;JlHl in P<n·i~ . ' l'hi:-; 
)lnNE'lllll lws RP li t it~ tolled iow.; to Eng-­
hHt<l fm· tOBt pa l'ison wjtll t he great kt>J·ips 

iu Bti! ish ;Utd Em·ope<m nn1seums and 
"·i lh otlle1· <·olh-'(·1 ion~ f't om L'Lmt't·i<·n, 
Iml i<t. <lltd Pl~<',dt('t·P. Hei'OJ·e the " ·;n·, 

it wa:-; an hollonJ· antl ~ grE'~ t tJE"l'SOJJal 
plr<Hnn·e to Jn('ei c·o ll engne <llHl di~C11SS 
floundet·l";, kole~. mHl tn<lli.Y oihct :fi~hes 
ilt 1hr Yi(' ini1y or the -T~nl in des P lantes 
<llHl <'n,·iel·'s ol<L lwme i n Pm·i~. that 
J·ere1·rfl old m a iso11 of wh ich 'J'heodore 
T. ylltHlt h<ls lo,· i11gly w1·itten: 

Those littl e low rooms, five in number, 
they should be the Mecta of sc ientific 
devotees. Perhaps every g reat zoologist 
of the past h tm<l red years has sat in them 
a ncl cli scussNl those problems of life wllich 
a re a lways inviting solution and are never 
solved. The s pirits of g reat natu ra lists 
still haunt these corridors and speak from 
the specimens their hands have set in 
or fl er. 

.\ rt•m:t r h:ahlt• 
B t• : t nl c 41 !'ni t' 
( .\ st• r:t~'/.!.' Ud(•s) 
l' t·utn norllt-
\\' t•stc ru .\ u s ­
tr:tli: t ill \\' hi('h 
( h i!' frv n t u f (h(' 
lu·:u l :t 114l 41nr­
:o:a l ra~·s h:n ·t­
" ' lt isl.: t•t•y Jl 1'41-
t't'SSt ·s f ill' fj tHl -

ht~· :f uml. 
Ills(• ( : ll141Ufh 

:1 u ti n ost1·i I s 11f 
hli n d s i4lt•. 

( ;, f>. \\.hitJ p~· . clPl. 



,J r •~t·~ ;W. lHJ!l. 'rHE A l TSrrHALlAN MUSEUM )lAG.AZINE. 385 

Spiders Harmful to Man 
PAHT l. 

By A. MUSGRAVE 

T ilt·: death <11 L<me ( 'me, H.nlJJey, 011 
.l;ttlll<ll'Y :!H, I H-W. or <I hoy or I'OIIt·-
1 ( ' ('11 \'~;H~ Of <If'(' front tilt' lJj ( (' Of 

• t"-

<l FunneJ . ,,·<·h Npith.•1·. . 1/ nt.r ro{Jilslus. 
h<l~ <II'OIIl't>d t·ollsidel·<lhlP puhlit intPI·P~·d 

ill ~pidv1·~. )la 11,\' Jlt'OlJIP who PIH'OIIIli('l' 
~pidPt·:-: i 11 t. l~t•i .- hmnes a 11d gn 1·d<>n:-; ill't' 
:-:uh111 it t i 11g lltt•i ,. ~PP<"inH•n:-; to i IH• • \ 11:-\· 
tl·fl]i;lll .\lll~t'll lll 01' io [hp Oni('PI'l-> 01' (liP 
Entontologi<-;11 t; r;lllt·h or 1hl' ~.N.\\'. 

lh•p;lt'llll(-'11 1 or .\ gt·icn lttll'('. Eq~1· :-:in<·t• 
tiiP lir:-;1 t·<•rm·dpcJ r;tlctlity l't·ont Fu111H'I · 
\\'('" Npidt'l' IJj(p i 11 1 !)~7. j IH• .\ltlS('Illll h;l!-4 

PlHlt.:><I\Olll'{'c] to l'dlll'<lil' (ltv llllhlit· in (ht> 
lllt' IIOJ>Oiil;lll <ll '('il <1:0: to tltt> ll<ll'll\rlll 
l'oi'Jll!'. TO\\'tll' d:O: 1 hi:-: f:'lld le;diPts or llll\11~' 

I'Oillllllll l ronlls of :-;pi<IPI'l-' h;l\'(' IWt'll di :-;­
lt·ihntl'd. l<.•dun•s gireu (o :·wltool l'llil ­
dt·PJl. <11111 hru;ult-a:-:1:-: oq•r tiH• 1·n<lio. whiiP 
thP pt·pss hn:-: hPI'Il supplipd witl1 illror­
lll<ll iott. so tlt;tt tiiPI·t• shoul d ''" l'f'\\ J·p:-:i · 
flpnt:-: ol' tlw :--;_rdtl<'." tli l-' tt·il't 1101 <'Oil · 
\' PJ·~;rul to ;l gl·t•niPI' o1· lP~~ dt•gn •p willr 
I he h;IJ·Jll ful l'ol' lll" . Till' I >t•p;n·i 111<'111 of 
I lt'n I lit. hy llW;lll!' or po:--11'1':0: d isphtyt•d Oil 

l'ilil\\01_\' ~ 1 <11iolls. dJ·;I\\'S i111<'11liOII to lilt 
ll<l i'Jtll'll l :-:picl<'r·s. t il-k!'. :-: ll<lk<'~ f' l f'f' l t•m 
nud gi\c•s snggt•stion:-: ro1· fil·~t -;tid ll'l';tt 
IIIPIII \\ 111'11 J,j 11<•11. 

111 t h t•st• <1 1·t ic-1<•:-: i I i:-- pr·t,pos<•d to gi\ I' 
<IS C'O ll ljllt•tp <1 :-;ti t (('111('111 <IS pos~iliJc• of 
Olll' kilo\\ lpdgt• ol" fliP poi :-:O IIOII!' !flliJliliP:-: 
of (•c•J·t <I i 11 or 0111' . \ IISII';t I in 11 spicli'I'S ;llld 
to l'l'rl'l' hl'i<'fl.'· 1 o -..otll<' l'on·i~u ='IH'c-it•...:. 
\\' hil<> it sllnlllcl h<• sll'('~:-- l'd 111;11 110 1'<111!'1' 
fo1· Jl;llli c·. "l<ll ':llll isllt" . Ill' otllt•l· fOI'I ll or 
"Pid1•1· l1.n·d t>l'in p:-, i:-:1:-:. l'ot· Ill<• IIIIIIJIJ<'I' or 
tlt•;r tlr...: n 11 l'i hn t c>d to 1·' 111111<'1 wl' h Npidc•t· 
hit <' i-.. oul.\· lht• •·dlll'l' I!J:!T. IH' \'I'l'lht•lps"' 
it is :llljii'Ofll'i<l tP tiJ;~t till' 1,!1'11{'1';11 r;tc-1::­
il hont tl1!' fpw ll;ll' llt r111 lo<·;ll ro1· t11 :-: :-:l~tntld 
hp 1.; 110\\' 11. 

ltprol·t• dPill i 11g wi I h t l1 :- :--pidns llu·lll · 
s(:'] \ ('' \\ (' Ill igh l fi I'SI IIJ·it•ll.\ I'Oil:-:itll'l' I hi' 
]'Of4i 1 io11 oJ' sp idc>t·s ill lilt' :O:('I! I' IIH' or 

~<lltll'E:' nnd l't>\'it>w the (');ts!:;iti <:ntion of 
th<•s(• ;Juimnl:-:. 

' l' tn; Po~ t 'I' IO:\ <Hi' ~l't1li·: Hs 1:\ 'l' t1t·: 
• \ :\L\1 .\ r. K I:\(;))();\[ 

'I'll<• _\nim;ll Kingdom i:-: di,·i<l<>d into 
<·r t·ttt i11 ~~·o 11ps <·• tll e<l pltyln of which 1 he 
~J·Pal<•st ju point of JJllllllH•J'H , H noi. ill 
i111 po1·l HII<'P, is I h<~ phyl \1111 ~\d lnopo<l<l, 
" ·hi<·ll indndes those c.lnilll ;\ls with joi11ted 
l eg~ nnd _,,·it h n h;Jt·<l PXo~k<'leton ( <HTot·<l -

'/. 
.... 
~ 

6 
0 
:: 
< 

) 
J ' ,lt•J u al auatum~ uf lllllh·r--.u rfao• t• ul 
\I ~J.:,a lumur1•h ' t •i• lt·r ua· lht· =-:t•uu-. 
\ rha uiti;... ' l ' ht• t'llll ill•-. nf I h1· JH•IIi l•alp-. 

an· ul'l\·u it••·uu·d ma,i ll :et·. 
Xan • ~ ll .. \ rl an1s. •1• ·1 
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ill g' (O the ~J·onp ) 111;Hle Of <I sttl>F; tmH·e 
ienued dliti11. ..\dlu·opods al ~o ha''<' n 
bn'<:1thing ~y~telll or tnhe~ i-Pl"lllE'd t ra c-lteU6 
whieh occm· in all l>nt t he meml>er or 
tl1e dass ( ' rnsi-<H·en whi ch ha ,.e gills. 'rhc 
ph~· lnm ~~tthi·o p<H1;1 iR fndher snbdi,·i!led 
ini o classes of " ·hit-h the ( '1·nst ncra <ll"t' 
nqnntie for ihe mof't pnri, but the t lnsRes 
Insect<!, ~'u-adJUida, Chilopoda (Ce11ii · 
petlet-; ) , aud Diplopoda (J l illeprdes) ate, 
in i he mu in. land nninHlls. llwugh mnn:r 
l'ot·ml:: :ne <H]nutic or pnr·tly so. 

8pide1·s ;ne m emhers or ilw c-lass 
~\1·;1chnida <1lld ;ne thet·erot·e 110t io be 
confnse<l wi t h itJRect~-; " ·hi <.: lt tOn!-liitn te 
thP dn!':s Insec-ta m· Tiexapocl<l. Ar<lth­
nids <He eio·ht-leu·o·e<l ;mimctls with leo·-?"" ~~ . ' t"'t 

like feeling otgan~ <"<lllecl pedipalJJi strtH" · 
tnt·nlly dis~dmilar io the tlu·ead-l ike or 
lll<lll,Y-joiltted <1ni ennne of in!':ed~. 'l'h~sr 
latter often po~sess wings which do not 
o<-cm· in the A rnchn icl;L (1J-onped in t lw 
elas~ At·c~<:lntida a 1·e the orclet·:-; A rnn<'i<hl 
( Rpide1·~ ), ~-ko r·p i onidn ( ~tOI'pious) . 
P!':eudo~<:o1·pionida ( false seorpiOll S), 
1 'h<1lanp;idn or Opil iOlH'!-\ (hntn-s i -mcn ) . 
A <·;nina (tick$ and mii e!->) . 

The o1·de1· ~\,raneid<1. in which the 
spidet·s <He indndecl, may he ideni i liNl 
by theii· nnse~mentcd bocly <HHl in h a,·i ll ~ 
<1 united h ea d and l hm·ax ( cephnJothon1x) 
joined by a nanow W;l iHt to the abd omen. 
To the <·ephaloth OI'<IX are nH<whecl the 
eigh t J eg~. aud nt the end or i he <1 hdomCll 
;ne thP smn 11 projedions t enne1l spin­
ne rets 1 > t ·ou~h ,,yJJi c h t he ~pider ~pins 
rite silk to <·a t<:h i t~ prey, line ·the !-\h<l l'ts 
of its bunow, o1· !-\pin ej.!,'l.!; h<lg's. l'hl t<'<l 
IH.'t" ·cen the pNl ipn lps 01· f(' elet·s ;u·e t-Il e 
ja \\ 'R o 1· r-lw /i('(' l'a c>. C<l('h <·OJJs ist ing' of :1 

IJ<Is;l lpnrt and a jointed fang whic·ll may 
he hent t1rHh' J· int o <1 groore whe11 <11 1·est. 
' l'l1e dnd f1·om the poi:-;on ghn1<1 vnsses 
t l11·ongh 11te d;lw-like f;tng <1 11(1 op('n~ on 
i t ~ <·on,·px s i<ll' II E:'H I' tit<' tip. ' l' he poi ~o;on 
gh11 Hl i-i m·e sint<'cl t o lH' in tht' hn~<l l joi11l s 
or 1 hp d1cf i('(' J' (f c> i 11 all mygnl oJllO"l>h 
~ pidri·K. wl1 ile t IH• IH' ison ~lands lll<l )' 
ex t t' n d in to t 11 (' 1 wa d i n i he d i p ne u m o 11 <-' 
spid e1·s ( tiH' \'<1~t B1<1j ority of' spiden-.; ) . 
I'<JisoJI gl ;utcls <111.'<' w<1nlin~ in (·eda i11 
sp i<l<•r·s of t he family l 'lohol'id<Jt'. 

---

Tlte pl'<lipalps a1·e leg-like iu appe<tt'· 
Hli<'C, and t he IP!'IIlimll join( i ::; II Hllillly 
t:ompl i<.:<tl(•d in sLrnd ut<', k11ol>l><-'<l OL' 

with a fl <tgellu111, in the H1<1 les, \\'hil e i n 
I he rem a le::; <11H1 imm<l Lm·c fo1·nts t he 
palps resemule 1 he legs and eu d i 11 d<nrs. 
The eye~ in ~pidc1·s 1n ·oyide impodani 
t ha n1 <.:ter:-) i u cl as · i fy i ng t hr m. ':I:'hey 
' '<H'J" iu uumbe r from six to eight , though 
eigh L i~-; the uuu1bct most ll Htl<llly md 
1\\' ii h. 'J'he ·piune1·ets ;ne also Ya luable 
i 11 dassi fyi1Jg !-':.p i d en;; and, i 11 addition 
t hct·c is present in many ~ picl r1·:-; n spin­
ning pl<lt e t e1·ihellum J whi<-h i ~ nse(l in 
conjund ion wi1 h <1 c~ncling appanrtus 
( <·al;.llnisiJ·um ) on t he hind legs. 

Pnu-;o-' .\ ~1> ' l'n. JU'DJ E-'T 

Th~ poisou of sp id e11.·~ is S<.'<TC'lt' d hy 
('(:'l'bl i 11 glnnds. probil uly C'OITe:-;poncling 
to t he !->Hl inH·y gland:-; i11 oi he t· <mimals . 
H h<lS been pointed out in <ll1 al'i icle on 
t ieks1 i hat t he lll'O(hldl-i O[ these g lamls 
i11 t he Dog ' l' id-: of ihe ~~dney di:-;tl·i('t 
may eau~e J•espinttm·y ]><ll'nlysis in ma n 
<llld th<> <lome!:'tit anima Is. Tl1 e xencti on:-:; 
of the pois011 g-h1 ndk of s nakes are like­
wise <111 aid to digestion in the HJJirual. 
and to appreeic1te t he nahne of RpideJ· 
H'llOill \\'(' mny HITLH' ai n uetter llllllCJ'· 
staucl iug of its toxic <• ffects if we l <)~nn 

KO BH>ilting- or the ,·enon1s of snnkes. In 
1 he pnst <l ~n·ent deal of J·esC'<tn·h wo1·k 
hns been done in Anstnllia liJWll ihesP 
1'<:>p1il es hy D r.( '. U. K el lawny,:! who h ;1s 

\\Tii t en: 
Snal;.:e v€'noms a re beautifully aclaptecl 

to their functions in the reptilian economy. 
They serve rapid ly lo immobilizE> living 
a nd aclive p rey which is to he swal lowed 
whole. T o assist in tbe digestion of this 
unmastiratecl food, the venom must he 
distributed throughout the body of the 
vi et im while it is yf' f a liv('_ These ends 
ran on ly tw achi eved hy th e inject ion or 
the venom, ancl lll e venomous snakE's arf' 
provicletl with a biting m f'chanism whicll 
in its most perfect form anticipatf'<l Lhe 
di s<·ove ry or the hypode r mic syr i ngt>. 
Jn <1 xympol'lh tlll 011 ~nnkt' bite ptt h· 

li s lted in 1fJ~!). at·lidP~ hy lh. '\'". I f. 
F;t irl<:'y <IIHI l>l'. { ' . I f. l(<•llilway (lPa li 

J ; \ . :\Iu ~g-rnve: Some 'ri<·k,.; TTarlllful lo Do~;.; in 
AUSLI'alia. t l l!Sl. .1TttS . • llct.IJ . • iX (5) l\1 ~\y- .\Ug\I SL, 
Jri<J7. 17 ·1-I SO. illns. 

zc. lL K t> IIHway: SnakP V~non1;.;. I : TIWil' ('011-
::;titulion :-~nri 'l'lwnq wulit' .\Jll lli<·ations. H 11 /l. .JohiiS 
II011lr hlS lfospital. lx (1) . Jan., J!la7, 1-:l!l. 
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exllilu~tirely \\"illl >\nxh<-1 li<tn poisonous 
snil ke:-- n u d thcit· n:•uom~. Dt. U'a irley3 

write : 
Snal;:e venoms contain a number of dif­

ferPnt constit u e nls exe rting divergent 
l)hysiolog ica l errects. These include neuro· 
toxins acting ,on lhc bulbar and spinal 
ganglion cells, haemorrhagins destroying 
lhe endotlte lial ce lls 1ining lhe blood vessels, 
thrombase producing intr avascular throm­
bosis, various cytolysins acting on r eel 
blood corpuscles. lC'ucocyles and t issue cells, 
antifibrin or a nticoagulin retarding the 
congnlation or lhe blood. antibactericidal 
substancPs. Yarious fet'mC'nts and kinases, 
th e latt er bt>ing or val ue in preparing 
oph id ian rood for pancreat ic cligestion. 
These toxic sul>stann~s arc clH[erPnllv <lis­
Lrihntt>cl in \·arious vcnoms, the vipers 
bl'ing clt a rac te rizetl ])y tlH' presence or 
lwem orrhagin, t111·omhase and cyto lysins, 
whe r ea s the colu bricles typically contain 
n c> uro to :dn, ha.emolysin ancl anticoagulins. 

I t may l1t> poi1dt>tl 011t ilt<ll iu .\n~· 
t t·;tl i;t ;tll 011 t· su<tk<>:-o; ;tt·<• colnbt·i ne. wh i 1<,) 
'ipPJ·:-: <ll't' 11ot 11n1 j,·e to thi:-; t·onntt·y. 

J)t·. F;lil'lt>y <·ontimtt•s: 
:'\enrotoxin is LhP mos t POl€'nl constituent 

or co lubrirw v<•noms. 1 t possesses a sp€'cial 
affinity for the c·clls o[ lh€' respiratory 
('f' ll ll' l' and tlH' l>nl h. 1 hough it also invol ves 
lll' l'\'O us tissues t'lSf' Wh l'n ' in the eor<l and 
I> ra in . 

])e;J] i11g \\' i tit lite ul'red~ or 1l('lii'()(OXil1 
011 :-:IH'l']l ltl' poi1t1 :-- on t : 

B.Ps pi raLOr,\' rai l ure is thP eommon m ode 
of cl2ath with all c·olnbrin!:' vC'n oms ami 
shPPP cli <' r<'gnlar1y from this cause. 

l11 t ltl' spid<•J·s or t ltl' \\'OI'Id ·widt• gpnns 
/ ,rtfrodcclus . ;tll ol' \\'lliclt h;t\' L' ;I h;t d 
!'Pjllll<ll ion <1:-: ;t (';1 11 :-;(• of' ;IJ';t('lll1 id i :-;111 

t spidet· lliteJ , 1 

tlw c; hiPf c·ons li l uent or th e Yenom is a 
TH'u ro t ox in. hut a ha<'molysin has been 
d P~c rihed. Cas tPI Iani and C'halnw r s al~;;o 
s la tP that il C"ontains H s ubstan<"f' wlli c·h 
in l·reww:-; th e coag ulabilily or tlw blood. ll 
is clouhtful wh Pther I his is so. and thf' 
undoubtC'd inneasecl coagulnhilily can lw 
attributecl to th e l'XIrenw cl <> h y clration whi c h 
OCt' \1 1'!5. 

:: ~ . It. F ai r ky: s~·m pos i 1llll O il S m t k l, Bit~. 'l' h e 
l'r cscnl l'o:-< ili<• n of Snal<c Hite a ncl t he Snaln•­
loit l l'lt i ll .\us tra lia. Jir'll . ./ . . 1<'8 .. ~! a t·ch tl . 1!12!1 . 
p p. 1- t !l. ill ns. . . , . 

1 \\'. \\' . l m; ntn t H tH l . \ .• \lu!oigra ve: S p td e r h t~r 
( Anu·hnirlistH) : .\ S I H' \'C.Y o f ill' l><"<' tli'I'ClH't' Ill 
t\ ust r ; tl i<L \\ ith < 'a sl· tt tslu r· tl'S. .ll r il. ./. ..l us .. 
.Jul y I , t n:~. pp. J 0- l ;;, illu!=:. 

\\'. \\' . tngt•:tm anrl A. :\Tu:-<gt'll \t.': 
l:lpid Pr s o f ~\u slrali a . .l tts / . l/ 11s. 
Of·t.-D.-t·. l!J:; :J. pp. t 21- 12;;. il lu:<. 
vPr~ion o f the pret·l'd 111g. ) 

c 

't' l ll' l'oil"(>ll Oll S 
.lfft [/.. V ( I) . 
( . \11 n iiT' irl gccl 

Ce1·tain d ifticulties e:l})lJe;n to JH'<="sent 
t hemse1Yes in o,·et<"oming t he a tt ion of 
11em·otoxin and some doubt exi~ts nH to 
1hc' !il·st-a id trcn1nwnt l'ol' npm·Moxin 
poisoning. 'l'h i !'; i ~ or pt·imn t·y im pOl·tnnc·e 
in ('el'tn in ~\..n Hll·alian Hll<:lkc~-; nnd i11 tliOHe 

Hp id ct·:o: h a t·m fu l to m:nt. Dl'. l?;lirley, iu 
d<.'alin~ witlt exp<>rinwnl:-.; with lig;11u t·(' 
in ~ heep ;nHl goMF-\ wll i c·lt had ht>l' tl in· 
o<·lthtied ,\\· iih (·oltthr ide \ 'PJ to m ('<~nt:tin­

in !J; no t hromiJns(', ~1 nl<'s: 
· The typical coluiJri<le vf'noms kill by 
n eurotoxin and contain uo Lbromhasc. and 
roppcr-head and clf'ath add €' r venom n"s<'mble 
<·ohra venom in th is respPc·t. In conseq uence 
n o thing mon• than a prolongation or the 
dt>al b tim(? coul d bP anticipatPd from 1 he 
application of ligature>. This was fully 
born!:' out by lh e €'XpC'ri m !:'ntal results whkil 
showed dC'finitel y that in Parh instance liga­
ture failed to save life f'YPll when only one 
or lwo certainly ll:' thal closPs of venom we rC' 
inoc·u l atPd. 
"\ g<li tt. ill dt>aling \\' i1lt ilto:-;t• <"o l nht·idc 

,·enottts (·on in i11 ing ihl'om uHF-\t'. h<' wr·i les: 
Ti e.f' r snalu· venom contains mul'h lllrom· 

basr . . . It al so contain::; large amounts 
of a mos t INhal tH' Ut'otoxin, bu t ha f'mor­
rhagin i s poorly r <'pl'es<'nt ed . . . Even 
aHer eit·rulalory stasis has been prodtt('etl 
by li~ature . the lll €'r e pres <'n c·<' or 1 hrombase 
in thf' inorulalf' d V<' ll Om is not IH'l"Pssarily 
suffidenl to l oc-I;: up its n eurotoxin <llHl other 
cons titu ents f' f[<'c livel y ill :diu and contrary 
I o l\Iarl in's r esulls in nth bits JJOsl mortfm 
f'viclPncP or inr 1·l'aset1 lo<·al <:oagulation an<t 
lhromhosis in the Yic-inil ,. of the> inocula· 
tions was no more de fii1il<" in ligatured 
shN'll an cl goats titan in non-ligatnrecl 
animal!'\. 
l•' ro111 tll(' nltml' t•ridl'll<"l' i 1 ,,·ould 

:tppt•n t· tl1<tt lig<tittt·es ttt·P ot lly ('fTPl'fin· 
ill t•p(;tt·<ling- thP ;l(·tion or lltt' poi:-.;on of' 

<I fP\\' or OIJt· ~ tl <l kes. <11111 lltOII!!.Jt fill' 
hlltll;ttl \"i<·lim may not hp <1]\\·ay:-: :1111<• 
to idett t i ry tIll' Sll<l kp J·c•spon:-:i hiP. I ig:t · 
t lll'(' S ;11'(' t lt~t·PI'Ol'€' 1 ied lliOt'(' f't'OIIl :1 

dPsil'P llt;tl (Jtt' l't>Jlli l e I'<'SJHlttx ihiP \\';t~ 
nof Oll<' of tiiPsl' lllOI't' ll'tlt;tl fot·m:-.;. 
<'t•J·t;tin ;tnti·\"<'ttitu•s ;tn• ;l\'<lilahle l'ot· 

('Ot l ll(E'J·;td in)! the renont~ ur I h<· 111ot·<' 
clP;Ully of 0111' Hll<lkPH HO Jh;tl lllc• lignlt!l'('~ 
po:-:sildy ;tssi:--t tit<-> p<llit->ul until llt<'di<'al 
<tit] <ll'l'i\·p:--. IJ 1 (hL• t'nitP<l ~f<t1<·~ Jig;t ­
lttt'\'S fo1· Bl;lt'k \Yidm\ ~pidc·r hit<' <tt·P 
l't'g'<lt·d<'d ilH tJS(')psK 

('et·tnitt :-4 onlll _\ mE'ri<·ttlt ~pidPt·~. ,· iz, .. 
.\ ' (' Jilt i/(( r·ruf'll la to F;tln·ici 11:-: t f<tm i ly 
. \ t·giopi<lne l : / ,!Jr·rJsrt 1., 1'/()J'ifl \Y;t kkC'wwt· 
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1 l'nuli 1.' L.' <'osid:tt> 1 : :111d LfJ.rosc·c /i.<; !tu· la 
~i<-olt• l 1 l';tmil.' ~it·;ll · iidflt'l an:• ltnt·tlll'nl 
IO 111:111. nnd tltc• t>l'l't•t·t or Uw hites is to 
l '<lllst• IH't'I'Osis or I ill' I issll(-'s l ~illl~n'llt') 
siiJ'I 'Oilnding tltt• hilt> \\'0\11111. These 
spid<•J·s do 1101 :l)lJW<It· to hv quilt> so 
tlnngpr·ous ns ot hPt· lcw:ll spidPrs whosl' 
hill'S h:l\' l' il IH'III'O(o:--ic· :lt·l i011. hut \\·hidt 
I lr:l\'<' not t·it t>d in tltis nr·tit'IP. Tlt l' two 
tit·st ll:trtH•cl spl'!' it•s an• rnc•nlioned i11 
}l<IJH't·s hy I> t·. Hn1~il ;111d ))J·. \ ' e ll;u·d, ... 
nn<l t h<' Ins I by \ ' . ,\ l n<"<" ll i;l \'Pllo. '; 

'l'n·olmr·lil. 'l~ llc • lirst -nicl lr·t•;tlnl<'lll 
t ltnt lt:ts hc•c•r1 l·c•c·om nH:'tl(IPd I'm· !-;pidt> J·· 
bi 1 P 1 n l'il<'h 11 id is lit l is i h;t I <'ltlploypd i 11 

Sll;t kl' hi((', \ iz., i r I Ill' hitt• \\'Olllld is 
lcw;llt•cl 011 it lintl1 ligntm·es ill'<' ;tppliNl 
;ll•m t-' <111<1 I1Pio\\' t IH• silt• of tltt> hilt'. The 
\\'OIIIId is tlt<'n irH·isC'd with n sh<ti'Jl krlirt• 
or· t·;lzor· hl;~dco :11111 tl~t• poison sqm't')Wd ot· 
:·awkt•tl 0111. . \ doc·tol' Ill<\,\' tl1t>11 ht• c;tlll'd. 
Tlu· ligntur·t•s slHntld not hP pet·mitlf'cl to 
l'f'lll<tin 011 rot· ntot·c• than thi1·1y miPtll<'s 
\\'ithoul t'tlsiltg tiH'lll :111d pt•t·mitting 111 1' 
h l oocl I o <· i IT I tl ;t ~ P. I od ill P o I' i (' h t l1 ." o l 
may )w <lpplit•cl to the silt' of thp llitP. 
TIH• onh· dl'il\\'hild; to this thPor·Y. Hs \\'t' 

h:ln' st>(•n. li<·~ in tilt• l'<tl'l th:1t il;r poiso;t 
is <lll :ll·:rl'illtol.n~ill ;tiHl its pj'f'p<"f:-: :tt·<• 

·· Y Bru:.: il nnd .1. V t•llanl : Contr ihltit·ao :.1 11 
R stwlo d n Vt·n •·lll• d:~ s Aranhas. .1/ c m . Tt~s l. 
R tl l tlltl !lll. i i ( I) . . JuJ ~· ~;, , I !t2~•. pp. 1- ii. pi::;. 1-H: 
('nnrrihu i<·:H • ao t•:sttHln d o V t•rw n o <la f; .\ntnhas 
( ~l't:lllll l a ~h·mnria ) . .l/1 111. lt tsl IJ Hf (l n/a ll. i ii Cl), 
I !l~ti. pp. :! I ::-2!1!1. p is I :!-:!2 

' 1 Y. ~l atTh ia v l• llo: Ln /,o.ro~wdis /(l r/ a . t"ausa th• l 
;1 r·a,·noidi"rnn t·ut;nw" " ma rwha gangn .>nosa d P 
C'hilt t.' t, ( ' /t il ll1:sl . \' a l .. ~anl ia~n. 11 . 1!1:1; 
Cl~o::,) pp 11 l!t 

I t w;ts r·<'JHH·t Pd I'<'<'PII t 1_,- to thr _\ns 
t r·;t I ii111 :\lus<'lllll IJ\· 11t·. TT. Hilil('Y. of . . 
'yJ,:tlP HP:II'h. 11or·t h of R:n1nPy. 1 h;l t a 

fossil lisl1 w:ts PmhPdclc•d in lht• s;11Hl~IOIH' 
liC';rr· lh<• s\\'i llllllill :,.?: pool. This fish l1 <1 cl 
;IJ>J>il l'('llfly })('('11 ('0\'PI'Pcl h_y :1 ihi11 l il)' C' I' 

or ~n rHl slo rl< ' \\'ltil'l1 h:ul suh~Pcprenil)· 
w<•nlht•r·c•d :t\\'<t.V M'l'\' l':tling thC' fossiL 'l'lw 
fisl1 w;rs id<' II t i fipd <I~ n <·n r til;l:,.?:i rtO'W·' 
(; nnoi d t,rpl' k II0\\'11 <I~ Jl.tJriol r.pis lata 
" ' ood\\' ;tr ·cl. <tlld w;rs ;t rN·onl ~i:~.c> for· this 

rH'llf·u(u\ it·. I >1·. I :r:1zi I <1r1d l>r. YPll;tr·•]. 
wl1o 'ttrd it'd Ill<' 'PIIOIIIOIIi' ~pidt>J·~ of 
l:r·;tzil ;tlrcl Jll't'JI«U·<'d :tnti-n•rrillt'i' to 
('OIIIIIt'l':ll·t fht• io:--i<· pf'fpt·ts or tilt' \"PllOlliS, 
srrlllllt<'d up llrl' po~itio11 ithont <11'<1<'11 -
Jiidisnt :rs fn1· h:l<"k :t:-: J!):!(). I gin" ll(' r·e 
a (l'<lllslation r1·ot11 <I sllllllltnr·y i11 ihrir 
pn Jlt'l': 'I'IH· il<"t ion or j Ill• \ ('J)() Jll or (:'(t(•lt 
S(l('('i('s or sp id<•r· !,ping spt>C'i tic . i I i...: 
II('('('XSill',\' to kilO\\' i 11 P:lrll l'('g'iOII 1 hP 
spt'l'it•s of :-;pi dt•l· 1110~( ('OllliiiOII I)' (':lllsillg 
c·;tst J;llf i<•s i 11 or·d<•r· tu (ll'f'Jiili·e <·ot·J't"s· 
JIOIHI i 11 g ly sJH'<·i fit- SC'I'il (-'i ( ll P I' 1110110\';llt•ll I 
t sirq.:lc• si r·<t ill) or. l'or pr·<'rt•r·<'IH'P, poly 
\<IIPrrf (lllilll,\ :-:fr·nir1s). Tit <> <llllllot·s 111<'11 
t'lllJlll;tsiz<': l 11 ('iiS('!-; or sp idt'l' hi(P. illl 
s,YIIIJ>f Ollt:ll i1· ( I'P:I ( llH'II i lJl'illg illPf'f'(•d i \ <'. 
((Jp 0111,\' (I'C'<l( IIH'IIf is h.\· Jl}(';Jlls of XJIC'Cifi<' 
St' 1';1. 

Hnt ir \\('think thnt hy our· J·esP;tJ·I'h<'" 
\\ (' 110\\ Jtolcl "I hp PC' I ol' s('i('JH'(' hy l hP 
iail''. ,,.<'are misl:tkPn, l'cn we find ilrat 
iu thP l ' niiPd :--:l;llt•s " ' hP!'(' <I =--eJ·n111 is 
;1\ililillllt• if ha:-: IHll <ll\\'il_\':0: })('('11 round 
(-'Xjlt'clit'll( (O liSt' it ;tllcJ fliP 1t'l'<ll lll f>ll1 by 
;ill ilt.iP<·tion ol' 10 l'.t'. ol' ]() )lf'l' <'t'lll. 

c·;lkillllt glrH·on:ttP or· c·nkinm l'hl01·idP 
l!its hc•t> rl pt·dpt·t·Pd. ErC'n i hPHP h1:-:t 
Jl:llll<'cl XJll'<·i fit's :ll'(' not n I \\' :t_\s <'l'l't•c·t irt'. 
;tltd l>r· .. J. 1 ·~. lh•ll <lrHI 1>1· .• John _\ . 
Hooll{' ' ltn n• i nd il'H ted t hf:' ,.,, h1e of nt•o­
sl ignt i IH' nt<' l h.rl sul pl1n t t> i 11 lr·t•<Jt in:,.?: 
B I i1 d; \\' id o w ~pi d <' r· 11 it<'. 

• .) 1•: . I :t·ll a ud ,J. ,\ , B ootH': S eo!"tig-miu<• 
:\1 1'1 h .\ l~ulfalt' , .\ n .\ pp:u ·t•n l ~twdfie for ,\ raeh­
nidism C I :J at'l.; \\'id o \\ ~p i cl l'r D itt•) . .J. . I lilt, .• 1/ t If. 
t .s.~ .. 1:!!1 (J;";), P t•t • '· 111) ;.; pp. 101 fi-1Hll. 

spt•c·it•s. 'l'ht• s:llltlstoJH' ill wlli<·h it w:ts 
rourld IH'IOIIgs to tltt• IIJ>Jl('l' pa t·( 01' lltl' 
X a ITCI ht'('ll S('l'i(•s or i hP rl 'r·iassiC' u.eoloo it·:ll . :-. 

)H'I"iocl. ' J'Itt'S(' rJ'r·i;t:-:si (' fish <lrt' f:l il'iy 
:lhllrtd;trll in Xl'w Hordl1 \\' nip:-: an<l 11;1\<' 
IH•<•n round i 11 lwcl~ ol' i hP ~n nw ngc• ;J t 
(;o~f'O I 'C l , ill (h(' 11 ;1\\' kt>slnu·:v sPI"i(-'s :1( 

H1·ook,·;1l<', n nd t h<' \\' iann 111<1 t 1<1 :-;et·ic·~ :l ( 
Ht. Pt•fc•t·K .• \t B P:rc·on fl ill qrt;tn;r. 1W:1r· 
I ~J·oo l\ r:t lP. t lrPI 'I' is :t r·i('h :ntd \':ll ' i!'cl 
fossil 1';11111<1 round in sh;tl<• d t'posiis in tlt<• 
lll<l s:-:1\ t• I 1<1 wkt•shtrry S<llldslon('. 
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How to make a Formicarium 
By J . R. K I NGHORN 

(;o to t lw ant. thou l'luggard: consid<'r 
lilt ''a~~ a1Hl lw '' iHP. 

- PtW\'1-:t:BS Yi, 6. 
Tlw antH an' a neoplc not strong, y..,t 

!IH')' ))l'(' J)UI'<' th<'il' lllNtl in lh <' 
~lllllllll'l'. 

PtW\ VICIIS XXX, 25. 

E
Y I·: HYO~I·~ i~ r;tmilinr wi111 <lll 

<ltpt;trit llll , tlw tank o1· <11'1ifi<'ia 1 
pond i 11 whi<-h ;tt·<• kPpt <1qunl iC' 

;111 i111<1 Is <llld pln11 t ~. .\ I <Ill)" h<l\'f:' h<•n1·d, 
<ll~o . or Ill<• Jl'l'l':t riUIIl \\'ll('l't'ill fii'P J.a•pt 
"<I l;tlll<llltlt•I'S, IIP\\"1 ~. <tlld si Ill i la1· t'l'P<I ( III'('S, 
Ft·"· ll;tn· II<'<Jt·d or <t fot·mit·;H·iu m in whid1 
uiH' lllil,\' kP<'Jl <Ill t :-; <I! Id oh!'<' I'\' (' I h<'i I' \\';!~'!" 
ut' lit'P. <111<1 ,\'OIIllg' natut·;llist~ 1o whout I 
:-..pt->;tk lty l'ildio IU<l,\' I'P<·oll<•l't lltul l;t:-:1 
,rt•:t 1· I 111<'111 iollt•d I hv htl i Id i ng or Olll': I 
spokt> t IH'Il t'rom i 11 t'o1·nta I ion sn pp! it•d l1y 
\It·. K. (' .. \ll'K('OW ll or litis .\ l tt:-:emtl. ~0\\' 
I 1<>11 yo11 how to ~Pt nhoul doinv, tlti:-:. 

- 3 :--- 3 

1 a 1 b 1 b 

\ Furnti ~· :t riulll . 
I . \Uti!" :t iiJirlninta tt· l ~ l inl'lt \ \' itl t•, ?1 inl'lt 
h iJ,:;h: :!. 111 ui..;l pads: :t. ,, ,.,..,.. :t J,:;t•s J'rnm ruum 
l o l'IHHII: a, l'~tod 1·oom: h . lh•in~· rnoml'< . 

. 1. l t. Ki n;.:;horn. tl1 I. 

Tilt' floor· 111<1 , . hP or wood. :t.ill<'. 01' gla:-:s 
illl d I'Olllld th(• <'dg<' h11ild <I \\';Ill with 
...;tl·ip:-:. or· pli1 ~1c• J ·. ;thollt OIH' thir·d of nn 
inc·h high. 'J' hl'll cli\· iflP fliP :11'(:';1 Pll<'ICI~l'll 
i 11111 11;1'1'(' ()I' ll10r·c• 1'00111 ~, ](';l \' i llg' O})l'll 

...;p;H·<•s nc•:t1· Oil<' wnll to nt'f :1~ doon~ny-.; 
tiii'OII"lt \\' IJic·lt th<> <111 1" 1':111 mm·p l1·orn 
,.00111 ~ 0 1'1111111. 'T\\·o of t IH• r·oom:-: ;tl·c• I o 

IJt' r·t•S('I'\' Pcl ;J~ lll':O:l:-:. ;J llcl :111 0111:-ddp 011( ' 

:ts n fvc•d i 11g dJ;lmiJt'l'. Honnd t hP top of 
lh(• \\'<Ill "hH• ;t !Hll'l'O\\' ~tr·i t> of tcnn•llino 

~ ~ 

or· \'Pirpf ~o t h;l t \\'ll<'ll Ill<' glass fop i~ 
li(lcd plprlfy Of fn•~ l! ;lit• ('<111 ('lliPI' (hc• 
houw "i lllonl tlw an t :-: h<•i11~ ;I hi<' to 
Psf·;lj H'. 'J'Itp r·oom:-: to IH' 1r:-:ed n:-: IIC'~Is 
lllll:-:1 Ill' k<'pl clnr·k. so pi;H'l' n pic•c·v of 
c·;l!·dbo;IJ·d 0\' ('1 ' tlw1 por·f ion of I hp gl<1ss: 
1l1i:-: <'<lll IH' P;l:-:ily lifl<'d \\'h<•n Oil(' wi:-:lrps 
I o ohst>r·\'l' wlt:t t is lt;r p]H'II i IIJ..!.' t hP!'('. 'Pitc• 
dining r·or>Jll. wlli<'ll is opPil to tit<:' ligltl. 
is l·p;tlly Ill<' oulc>t· wol'lcl. 

Food or \';tJ·imrs kinds, suc·lt <lS sugill' 
ot· t i 11y pi<•c·c•s of JlH'<I t. musl l><' phH'I'Il hpr·p 
fi'Olll lilll<' to tim<•. lt11l he• s ill'<' lo l'C' lllO\' (' 

d1·ipd np <111d hnd piP<·rs ~o thnf !h<' honw 
<'<Ill hP k<•pt jll'l·[<~ t'lly !'l(';lJI. .\1t!s lllli K( 

ll;l\'1' dt•:lltlint>s:-:. \\';J(pr· iliH] fi'Psh c1i1·. 01' 

{hpy SOIIII :-:ic·kpn <llH] diP. 1'he gl<t:-:s lop 
nnr:-:1 l11• I'Pillo\·pcl fr·om I inw to 1 in I<' '' ncl 
you m;ty l!il\' (' (t·olll>lt• \\'ifl1 <III(H 1r-yi11~ 1o 
('S('<ljH'. SO i( is lwllP1· io h;tV(' fl sPp:II'Clft• 
pit:'<'l' uf gin:-;:-: 0\' l'l' Ill<' fppding <'ltillllht•J·: 
this l'illl hP lirtt'd nnd food <llltl frrsh p;tds 
:-:;t tm·e~l <•d willt wntPI' ndd<'d withon1 di " 
tnrlJillg lhc• <lnf:.: . 1 11 t l1e• li\·ing J·oomi' O!' 

tWs l ing <11'<':1:-:. pht!'<' ;J :-;Jllnll pirC'r of \\' l'f 

t 0\\' <'1 Ill' f l1 i 11 ~1 ic·cJ of ~pongc• heC';lll ~c> '"" s 
t'<'qll il·<• ;t llloi~t ;ttmosph<'l't' in whi<"h to 
lt.>nd I ltP <'ggs. 11 is suggpsled I h;.t( I ht• 
ronuic·nJ·illlll hP 110 litl·gpt· th<lll a c·ig;IJ' 

box ill 1'\(c•r·ll;l) lll(';ISIJI'e'IIIC'lll. ] f :r ('Ill 
clo\\'n ,·ig<ll' hox hr JtsPd. t hP wn lis shonld 
hP \\·idc•n<•d wi I h pl;~sfPI ' of P;nis on t hP 
ins ide•. One• \'01111}.! 11:1 • tll·;tli~t hns 111<1!11' 
;I \'PI'.\' goocl fol·mic·;nilllll f1 ·om a c·igm· ho~ 
\\' i l h :I hill gl'd 1 i tl. ] I(-' "" i It p hl sI <'I' \\' ;r 11 "' 
in:-:icl<> . .ins I a li1i lP lo\\' 1' 1' tll<ln tlw wood 
work. nrl!1 llll' gl;ts~ :-: it~ in <1 J·rb;dp tltu s 
!'ot·ntc•d ,,·hil'll should hP lill<'cl \\' ilh \'Pl\C•t 
or· towt'llin~. ' l'his c•ll c-Jidps him 1o ll S<' the• 
lid of l lw hox ns <I c·m t'l ' for· the nPsl. 1111' 
po1·tion 0\1'1' lhP fPI'ding l'll;tmhPt' hl'ing 
t'lll CJw:ty to IPI in thc• li~hl. Tr o\\'P\1'1'. 
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t hi~ h; noi n~ loi impl<• <li-> i lw on<' L'P<:Olll · 

IHPIId~<l <llHl <1eseri lwd he1·e. Yom· :lni 
home i~ uow l'encl,v, nn<l ,vou will ltn \'(' i o 
drviR<' ~<HUt' lll('fUl S of ~ep:u·atin~ whal ­
t' \·et· ar1!::;, eg-gs and pnp<l you collN·t, ft·om 
the Pndh b<'fon• placing ihem in tlwir 
:ldifi<-ial home. l lowcq:•r· ilH• in('lw.:ion 
of some <'<IL'ih nwy hr qniil? n good thing 
ns <lll ts will u~C' it in wa)rs I hni mn)~ 
ill(E'J'('H( you . 'l'h<\ <liltS " ' ill bl? YE'l'Y 
l'X<"itcd ni find, ~o <'o,·er· them O\'PJ· alHl 
gin' lh<'m n th;H1rl? to set flr clown. H r 

sut·<' that you plttte only or1c spec·ic>s, ot· 
kittrl, of ant. <tlld from OlH' colony in ihe 
tlP:-:1 otlwr·wis<' ilwJ·p "·ill he <l lpnjji(' Oght 
;IS t!IP)' s('i :l h011i ki 11 ing <'<I eh 0111<?1'. ~Olll(' 
young n~lilll'<llisis <~l :1 <"01111hy sehool l~<Hl 
ill i~ <'X)JC'rielwP l:l tely. 

rr yon i-ll'(' fm·i 1111 a I (' I 0 poss('RH t h n 1 
ex<·ellen i hook l>y BJ·pwsle>J' <llHl Concl1. 
l.~i.fr> 8torif's of . ltPdrofioJt I Jn-wct...,, yon 
wi 11 fi tHl i I most useful. Il tell s you of 
c•xper·i rttPnis ,,· iilr lll<lll_\' insertf.\. 0speC'ia11y 
<lll i f-1 . 

New Aids to Insect Collecting 
By A. MUSGRAVE 

F HU.:\1 iime to tiuw ~'lHlllil·ies_nre mn_de 
to t he :.Uu::;.cum fol' ·uustrt11ie · fo1· 
t.)'<lni<1e of potassium <l S a killing 

;rgent for iusetls colkt'lt'rl in tlw lieltl fm· 
!'; ( n<ly pm·posPs. 'Phe <1 is;Hl n1nt ag<•s of 
t_\'<lllide are ils high lctll;tl qualili~!-;. 

"·ltith reJHl<·I·~ ii 11Ils<1f'<• fo1· jnn•11 il<> 
<"Olleeim·s <11Hl if-;. mol'l'O\'PJ·. d i ffindt to 
obtain O\\'ing to go\'{'l'JlliWIIi<ll J·pstr·itliolls 
or :-:al(•. 111 the l"Cr·irs of ;Jl'iid<'s \\Tilt<•n 
by me irl ()}(;' # \I ' STH.\T.T.\~ ,\fl ' :·;Ef' M ~l.\(; ,\­

~i~E.1 I on•J·look<'<l i hP "·rll-known 11('1' 1 i(' 
f' fher wh i<-h hns I hP hrupfi I or hei ng 1€'ss 
toxic· io hllllHtns, <11H1 ('(trbou ldrrf(·llforid f' . 
( ' ((rlJOJt l!isui;Jiiide (h ighly pxp losiH') i:-; 
of'1t>ll ('lllplo.n•rl io kill l't>J'!<Jill killlls or 
P<·onomi<· insp<"ls. antl is <1 nsdttl ;lgPnt io 
<'lliJliO~· in kil l ing thoS(' kinds of <lilts 
whic-l1 nest i 11 t ht• g;~t·dt•JI su<·lt :Is till' hull ­
dog. sold iPr· :111<1 l1oppPr· mtls of Ill<> g<'nn~ 
li_IJI'IItf' r·ill. <tlld 1lte> lll(';tl or· lliOilttd ;ttll ~. 
I ridoJJI/fi'IJ/f ' .t· rl('f er-1 11s. Bn1 i t is no! 
I'N'OJ))Jll(llHI<'<l fol' II SI' in <l ki 11 ing hot 11P. 

.\11E'ntiOII ll<t~ !'('C'C'ltlfy ht>PII <lil'P('( ('<] i o 
nnollwr· ,·olcJfilt• liqttitl. fr•fJ'I! -dlfOI'·r> fllflllr' . 
l,y J)r· . C'. H. \\' illi:llll ~ . in :111 ;lJ · Ikle~ in 
\\: ll i <·lt he• points 0 11 I how it w:~s 11~<'<1 to 

1 A. t\fusgrnvc.-Collecting and l'resel'ving In­
sec-ts ancl thei1· A llie~. Tu~; AusTHIIt-JAN M usgtni 
~111GA7.1N' I~ . Vnl. viii, No. I , Ap!"i i-June, l!l la. pp. 
12::-12G, and ;:-Jo. :;, .Jul y-SeptembCJ'. 1!!4:3, pp. lfil­
JC.:i. 

.:c·. H. \Villiams. The ({olhamslccl Lig-lu 'l'•·ap. 
/' l'f)(•. R. T<;ut. Soc. ! Amll. (A), 2:~ (I-ll). lS SepL., 
1!) 1 '{: ~o--<:;, -1 figs. 

kill iusE><-1:-; <lilt'<l<.:f('d loa light hiljl. l i e 
\\'l'it(':.:: ··11 is \'Pl')' lll1l('h ~<lf't'l' tll:UI 
t .\' <111 id <>, does no damage to 11tP to lotn· o f 
L<' pi<lopter·<t. :.:o 1';11· <ls we lt;t\' l' cli:.:coH'l·ed. 
:llld IP<ln~s ilte in sp<"is in <1 t·t>lnxPd <·ort · 
d it i ort sui la hiP fot :-;p( i i 1112.'.'' 

IT<:' f'ur·tiH-' L' points onl: "0tH' mrihod of 
lisP i:.: io pl<H·e ni lh<> bc}lto111 of ii1P killing 
holllc <I hou( 1 ~ i 11. of' moist ph1Ht (' I' of 
l';-ni~ <llld ;lllm,· this to srt :rnd d1·y mrt. 
\Vh<•n iht> killing hot t le• is J·eqnil·<•tl. ·,tl)()tJ1 
<I t<'<ISJlOOllflll Of lei l'<l · t·ltlor·-eih;lJI(l j ~ 

pont·('(l o rt to lit<' pi;Jster. into ·\\'hi<·ll it 
Nitlks. ;lnd i h<~ \' <1]Hllll' i:-: ~lo\\- 1)· g-in'lt otT." 

Jl o ,. r.r' J>ru ;n ;:-:·t't n J. 

011t• of thp difli<-uliies \\·l1idr IH'sl' l iltt' 
I'Oll(•<·1or· in i IH' t r·opic-~ is 1ltr pr<~ ,·pnf ion 
of' lllOIIfd 011 fl is ~JH'C' i III Pils. lll N('(·j ~ s1 Ol'C'd 
ill litiS !..:0011 cJp\·plop H r·kh fnngons 
g-r·o\\·t ll \\' h i<·lt spc•lls t IJp J'lllllt1i ion or ilt(' 
m:llt>r·i;ll lllll<'ss <·hc>d;:<•cl ill lime. 'l'o m·c•J·­
<·o ttH' this tlif(i<· ld(\· trJ;Il!Y C'OIIP<"lOI'N 

l'IIIJI]Oy flf.'JIIIO/. ()!h~•t· :-: fl;l\' ~' fOltlld flt;11 
iftiJIIIO/ ;llld .r.IJ/o/ lo for·111 ;1 s:llll l';l(('tl 
soltrtion mnkt•s :111 dli<-ienl d<•kr'l't'tli to 
both n•1·digr·is <lltd 1110111d. I{P<'Prtt ly .\lr. 
"\'. I L ' l'irlcl;ll<' . of IIH• l"'ontlt .\tr stl·;tliml 
.\ [ 11Ht'llllt. rlr·(' \\' my ;It 1<' 111 i on io lh<' 
<"ltt'm i c·<tl fridtlorJ1h enot wltit·h ltn ~ iht' 
;ldnllli<Jg<' of pt>nnittirt~ ins<•<·t~ to hP kt>pl 
in I iri N "'i tlto111 clp,·pJoping m on l<l. 


