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INDLSTRI AL MELANISM: 
A POSSIBILITY IN BRITISH COLUMB IA 

G. G. E. SCUDDER I 

ABSTRACT 

Melanics of the Geometr id Biston cognataria Guenee have been 
recorded from t.he comparat ively pollu ted Va ncouver a rea of British Columbia. 
At present t he genetic basis a nd evolutiona ry significance of t hi s is unknown . 

I ndus tria l mf' lani sm h as b('en s tudied 
extensive ly in the Brit ish [ s ips a nd E urope 
IFord . 194;): K e ttlew pll . 19.'):';a. 19 S5b. 
19.').')('. I <) .i(,a . 19;)(,b. 19S1:Ia. 19.5gb . 1% 1. 
19(, .i a: C lark e ('{ S heppard. 1<)63. 1966: 
Bisho p 8. (( aqwr. II)iO: Cook e l al .. 19";0: 
Askp \" el 81 .. 19i 11 wlwr.- th e Geonlt'trid 
Rislon he lulariil I L. ) occ u rs predom inantly as 

th e bla ck form (cilrhonil ria) in po llut ed in ­

du strialize d areas. but is mu ch Ic,s ('ommo n in 
or abs('nt frnm non-polluted ag ri c ul tura l or 
rura l art'a s . Experiments by Kett le w ell 
111J."i .')b. I IJ.'j(, bl a n d C la rk<> 8. S hf'ppard 
119(,(>1 h av(' shO\\'I1 th at th e re is differ('ntial 
sun'iva l o f thl' morphs ill di ff prp nt areas . bird 
preda tors prl'fe r entia ll y s(' leet ing tlw form th at 
rlops no\. mat ch th e ha c kg ro un d. Thu s . in 
indu s trial areas ",11('rp th e li c h e n o n tr('(' trunk s 

h as bee n kil k d . the tret' trunk s are rathe r 
uniform black and henr(' Illplan ie form s rt's t ing 
on ;;uch trunk s in t h e d ayt im p arc not r(' allily 
see n hv prf' dators. w hereas n ormal palc forms 
ar e easily d pt ect cd and preYNl upon. In non ­
po llu ted aI'''''. til!' t r<'(' t rll nk s an' r o\ ('rpd w ith 
li!'hen a nd tllf' n o rm a l form s arf' r: rypti r nl ly 
co lo llr l'fl and IlPnc,' ovc r loob'd. wh err'as 
m e lanic forms al'l' obvi o ll s 10 bird prpc!ator s. 

K E' lll l' wp ll (I() ,'. r il .) liB'; df'lllonstra t f' d t ha t 
thl' fr(, (pl t'IH'~ of tIll' mf'lflnir form can bf' 
c<l rrE'lat Pd with the oeellrren ce and int e n s ity of 
ind ll s t rial poll uti on. FlI rth l' r. rPI 'f'nt work in 
En!( la nd ha s a lso sh o w n that in th e Ma n cllf'SICr 
and Liverpool a rf'a s . 111I'n' h as b een an in e rr' a st' 
in til(' fr eqll('IH'Y o f Ih t' Iyp ical pa le f01'1ll o f B. 
hellllaria during th e la s t decade. and thi s sccm s 
to corrl' lat!' \"ith th e d pcreas c in a tm osphe ric 
po ll llti o n a s a rl' s lIlt of slllokf' rontro l and th p 
intrndll!'tion of slllok e l('ss ZOIl('S IClarkl' 8. 
Sheppard, I I)(,(): Cook ('I al .. I lliO: As ke \ ' (' I 

al .. 11) -;-1 I. 

In 'linrt.h -\Ill f'rica indll s tria l nwla n islll is 
a lso re port cd in BiSI() II cU!,[lIa l ar iiJ G I/( ' n(,e 
IK('lll('w f' lI , 111 ;)llb. 19 t, l: Om'n. 11)(,1. 
1111l:!1. and ,in l'" this "ill in terhrf'l 'd with n. 
I" ,t lila ria I Kf'll l,'w I' II. 1 I)(, .,)!JI. thf' tWII taxa Illa y 

[)ep 3 !'"t tl H: nt o j z ( 'I)illgy . l . IIi \l'r:- 11 \ ' l)f Bnl l..; h l ' o[lI l11h ia. \ ' a n · 
('l )II H' r ,I.\, H ,(' , 

be co n s pp c ific. Owen 119( / ) no tes that th e 
nH'l anic form of B. rog /lilla ria is co mm o n in th E' 
eas te rn part of l\'o rth America. b('in !( repo r lf'd 
in so utlH'a s tern P pnn sylvania as ea rl y as 190(, 
and th l' Pitt sburg arf'a in I <) I (): th e ea r li est 
record s for till' Ch icago arca WE're in 1915 and 
for th l' Lon!( I sland region in I <)S 4 . In 
W", hl e naw Co unt y. Mich igan. Owen 119( 1) 
record:; the me lani e of B. cugruilariil as having 
cons titut ed C)(l, i per cc nt of th e pOPll lation in 
I <Lif). 

H. ('0iI'liIlil ria a s a larva feeds o n th (' If'aves 
of ma ny h roarl -Ieav('d tr ('Ps. and OCC lIrs frOI11 
N ova Scot ia and t h e lVl allaganii HiveI' in th e 
north . to 'cw J ersey a nd P f' nn sy lva nia in th e 
so llth . and reaches from C alifornia a nd O regon 
to Briti sh C oillm h ia in th e \H'St. It al so occun 
in th e e as tern P a laearclic fro m norlh ern India 
to J apan. Owen I I <)(>1 I reports that th e 
me lanic form is no t known to o ccur in C hin a 
and Japan . and n o record s of till' me lanic form 
arl' lI\ '"ilah le fr ol11 t h e \\'('stf'rn U .S .A. Dr. W 
C. 1\'lt-G lIffin inform s m (' (in litt.) that in 
Canada tllP m f' lanie for lll is kn own only fro m 
sO lltill'rtl Ontario and till' easter n township o f 
S t l'. C lo thild e in Q ue b f' I" 

[{ ('el'nt ly. I h avc comp aeross two mf'lanic 
spl'c im l'll ' of n. cog/lilli/ ria in th e co ll l'et ions of 
the UniHrs itv o f Britis h Co lumbia. Both 
spec inwn,; ,,'cre t aken on August 1:1. I <)S"; in 
\'anCIl II\'" r hy the lat e Prof. G . .I . S pf'ncer: 
norma l pa lf' speci m c n s wcre a lso takf'n a t the 
,anH' timf'. Within th e las t few Yf'ars. ad­
dilional Illl'lanic sppeimpns h avp been tak f'n in 

the low l'r ma inland of th {' provi n ce b) 1\1r. 
J o hn G o rdon. l' nfortunat c ly. lig ht tr aps have 
no t b l'ell r u n in a continll o us manner in th e 
regio n . II is thus IlOt kn o wn if till' me la nic form 
()('Cur ,.; in appr{'ciab ll" 1lll ll11wrs at the pr('sPPt 
lim p. ,'\I ('\,,,rth e ll'ss. it is of in terl'sl to re port 

th a t I h a \'" n o t takp n tllp mrlanic form of thi s 
moth in light trap.' rlln at variou s t imes at 
\\' (,5 t\\ i .. k Lake. tw a r W illi ams Lak " in th e 
interillr Caribo" rl'!(ion o f Flriti5h Colulll bia . 
\\ill ialll ," Lake i, :211 11 airmi lp:; north of Van­
I·O Il H'r. In t1lP 't' tra, ,;; . rlln du ring th f' s li m mer 
ill tIll' \ ('ars I <)(, 4 to I ()-;- O. no l11 e lani cs \\e rl' 
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cap tured . but th e norm a l pa ll' form was tak en 
eomm onl y. At Wl'stwick La k e tllPr f' is virtu a ll) 
no indu stri a l po llutio n . 

O ur futur e research will de termin e the 
prese llt proportion s of th e mela ni e form o f n. 
CO[.f ll il lilria in populati ons in th e Greater 
Va ncouve r area and lower m a inland . It is 
cf' rt a in that indu stri a l po llutio n in th e reg io n is 
n' la ti ve ly hig h. espeeially in th f' New Wps t­
min ste r a rea. Thu s . one may suspect th a t 
polluti on in til!' Van co uver area in 19 S -:- and 
sincf' . ha s bee n hi gh pno ugh to Ipa d to n a tura l 
se lect ion favo urin g th e m ela n ic fo rm of thi s 
mo th . in m uc h th e way th a t it h as in E urope 
and ea s te rn No rth Am er ica . H owf've r . it 
sho uld be s tressed th a t mf' lan ism ma y a ri se 
fro m tim e to tim e fo r ve ry diffe rf' nt reason s . 
aN ia l cry ps is and heat a bso rption be in g tw o 
such poss ibiliti es . 

K lot s 11964 . 1966 . I <) hBa. I ()6B b I ha s 
repo rt l'd m e lanism in a numbl'r of m oth s in 
Co nn ec tic ut and consid ers th a t h prl' th e 
mf' lani sm is no t re lat f'd to indu stria l po llutio n . 
uu t pNh a ps to d a rkPr env ironnJ('nt s bro ught 
abo ut b y refo res ta tion. I n Phiga iia lil ea 

IC ram erl. Sa q.(f' nt II I), II suggests that th e 
nw lani es th a t occ ur in rural area s m ay h avp a 
phys io log ica l sup f' rio rity ov er th e no rm a l pa le 
form . dfpc ts of indu s t rializatio n o th er th an 
en vironm f' ntal da rkenin g perhap s bein g in­
vo lv ed . FurtllP r. th f' me lani cs report f'd in 
Sh etl a nd by K ettl f' ,,- e ll (~ Berry 11 96 1. I ()() I) I 
Sf'f' m a lso not C(-· Ia ted to industrial po llution . 
Nf' \·l' rth elf'ss . in B. h('{lliaria a nd B. COf.f ll il lil riil 

obse n 'a ti ons to d a te suggf's t st rong ly th a t 
mf' lani slll in th e~f' ta xa is usu a lly assoc ia tN( 
\I'ith indu stri a l po llutio n in som l' form o r 
ano tlwr. 

K ettl (' wpll 11 1)() 1 J has no tNI th a t while 
indu s tri a l nH' lanis l1l and re lict o r geog ra phic 
mela ni sm is usua lly inh erited as M end pli a n 
dom inant s. sc m ilpth a l m f' lanics (;a n al so occ ur 
as rariti es . poss iblv a t about mut a tion-ra te in 
c('rtain spec ies. a nd in th ('se th e mNh od of 
inh e rit a nc(, is rt'cessive. Thus . it is im po rt a nt to 
de te rm inf' th e fr rq upnc \- of m elanics in B. 
(OOlf fUllnri il in lh f' Van LO UVf' r a rpa . and inl · 

pf' ra t iH' to b reed th f's!' fo rm s so a s to de te rm il1f' 
th t' gt' l1f' ti c ba s is of thf' black co lo ra tio n . 
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METRIC CONVERSION 
Contributors of papers on laboratory studies should use the metric system exclusively. 
Use of ~h e mctric system in reporting the results of field stUdies is a desirable ultimate 
objective . Since it is difficult to replace imm edia ·~e l y such stand ard concepts as Ib / 
acre by the unit kg/ hectare, yards by meters, or miles by kilom eters, the following 
table of conversio n factors is presented . 

1 in .= 2.54 cm 1 ft 3= 28.3 dm3 
1 yard= 0.914 m 1 acre = 0.405 hectar es 
1 mile= 1.61 km 1 Ib acrc= 1.12 kg/ hectare 
1 Ib .= 453.6 g 1 Ib/ in 2(psi)= 70.3 g/ cm2 
1 ga l (U.S. )= 3.785 liters lib/ gal (U.S )= 120 g/ liter 
1 gal (Imp) = 4.546 lite rs lIb/ gal (Imp) = 100 g/ liter 

1 dm 3= 0.0353 ft. 
1 hectare= 2.47 acres 
1 kg / hectare = 0.89 Ib/ acre 
1 g/ m 2= 0.0142 psi 
I g/ liter= 0.83 Ib/ IOO gal (U.S.) 

= 1000 ppm 
1 g/ liter = 1 Ib/ IOO gal (Imp) 

1 cm= 0.394 in 
1 m = 3.28 ft= 1.094 yards 
1 km= 0.621 mile 
1 kg=2.2 Ib 
1 li ter = O.264 gal (U.S.) 
1 litcr = 0220 (Imp) 




