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29 Nov. 
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Il 41.7 63.95 0.585 112.6 29.5 o 476 6.67 , 

III 
" 

69.15 0.564 116.2 32.8 0.478 6.70 

IV 
" 69.73 0.566 115.9 33.2 0.474 6.64 

I 
VI 41.6 75.465 0.727 121.9 36.4 o 490 6.87 

V 
" 

76.49 0.752 117.6 37.0 04625 6.48 
I I 

The values of the atomie heat of liqnid Tutrogen al'e also given 
in FIg. 4. 

The sudden innease of the atomie heat at the triple point appeal's 
to amount to 1.3 cal. 

The vaille found l>y us for the bpecific heat of liquid nitrogen is 
considel'ably higher than tllat given by AlJl' 1): 0.430 fol' the mean 
specifie heat between 65° and 77° K. 

Zoology. - "On tlte phylogenetic signijicance of tlte Wing-ma1'l,;in,ljs 
zn Hepial ids". B y J. F. VAN BBl\ll\LEJ.EN. 

(Commlluicated in the meeting. of January 29, 1916). 

My pl'evious investigations of the colour-mtl.l'kings on the wings 
of Lepidoptem have led me to rel'tain conclusioJls, which may be 
bl'iefly summarised here, as the.v are needed fOl" the bettel' undel'­
standing of the phenomena on tlte wings of the primitive Hepialid 

// fam il,r. _ 
The th'st eonelusion IS that the COlolll'-pattel'l1 is to be looked UpOIl 

as a mixture of eomponents of different phy logenetir age, and con­
sequently of unequal systematic valne. 

Of the facts on which this eonclusion is based, th ree may be 
mentioned hel'(': 

1. Dllring the development of t!te wings inside the pnpa\ sheath 

1) H. ALT, Ann. d. Phys. (4) 13 (1904), p. 1010. 
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ihe imaginal colol1l'-pattem al'ises l'ather sllddenly in the Jast days ~ 
of the chl''ysalid period, bllt this pattern is preceded by a different 
one, which passes on Ij' pal tially into the definite pattel'll, and fol' 
the rest is oblitel'ated by it. ~ 

This preliminary, original Ol' pl'Ïmal'y pattel'11 is distingllished from 
the imaginal olle b)' its gl'eatel' l'egulal'Ïty, simplicity and at the 
same time completeness. Moreovel' it is identical in different nearly 
related species. 

2. On tbe wing sheaths of tbose pupae which are not simply of 
a bl'own 01' black Ime, but show an elaborate colour-pattel'n, these 
mal'kings form a design, which cOlTesponds to the above mentioned 
pl'imitive pattern, and c1)nseqllently is similal' in a nllmbel' of related 
species. 

3. A comparison of the imaginal forms of the said related species 
shows, that the pl'incipal features of similal'ity from which this 
relationsh~p is deduced, arC' E'specially furnished by tbose elements 
of the primitive pattel'n, which have been retained in the definite 
pattern. 

The second conc\usion is, that the above mentioned simplicity, l'egu­
larity and completeness of the primiti, e pattern depend on its con­
nection with the course of the wing-veins, the mal'kings either fol­
lowillg these veins, Ol' being' arranged in the interspaces between 
thelll, without transgl'essing their bonndaries. As a proof of this 
conIlection the {'act ma,)' be mentioned, that in many cases the course 
of veins which uecorne oblitel'ated dnring the developrnent of the 
wlllgS, still remains dsible in the colour-pattern. For it must be 
noted that the system of wing-veins Iikewise undel'goes a pl'ocess 
of metamorpbosis: the definite wing'-skeleton al'ises tl'orn t11e modi­
fication of a provisional and more pdmitive one, whieh shows 
smaller differences between fore· and hindwings, and gl'eater similal'ity 
to a general gronnd-plan, holding good fOl' all different gl'onps of 
Lepidoptem. In those families, whirh for different reasons are con­
sidered the most primitive, the imaginal óJstem of wing-veins shows 
the least degree of deviation fl'om Ihis general plan, and fol' tbe 
same reason the gl'eatest similarity to the distribntion of wing-veins 
in other inseet-orders nearly related to the Lepidoptera, sneh as the 
Tl'ichoptel'a. 

The thil'd ~onell1sion is connerted with the fact that in the bulk 
of imaginal patterns thl3 mal'ldngs on the upper side differ from 
those on the u:1derside, and those of the fore,ving frorn those of 
tlle hind one (especially on the uppel' sUl'face). This fact may be 
contrasted with the similarity existing', as remarked before, between 



- 4 -

1257 

uppel'- and llndel'side, fore- and hindwing in the primitive pattel'll 
dnring the greatel' parr of the pnpal pel'iod, as well as on the wi11gS 
of a certain number of imaginal fOl'lllS in different families, wbich 
bear tbe character of primiliveness. The conc1usion dl'awn is that 
Lhe said uniformity of the markings in different wing-parts may 
depend on the preser\'ation of the pl'imitive pattern. 

Should these cOllclusions be well-founded, it may be fairly expected 
that the iÏlVestigation of the most primitive Lepidopterous families 
wil! pr'obalily contirm them. As SlIelt may be considet'ed the Micro­
pterygids, Hepialids and Castniids. Of these the fJecolld family was 
invesligated by me, with regm'd to their imaginal Ol' definite colOl~r-­
mal'kings. 

The Hepialids are a small family of moths, sharply delineated Ly 
definite 'chal'acteristics, which stamp them as a very primitive group 
of Lepidoptera, more intimately related to the Trichoptera than the 
bulk of the remaining moths and butle'l'flies. The family is cliviclecl 
into a number of geJlera, which for the gl'eater part are weIl cbarac­
terlsecl by tbe general appearanre of the species composing them, 
though it might prove exceeclingly difficuIt to found th is diffel'ence 
on conslan t, sharply delineatecl features, w hicb coulcl be described 
in strict tet·ms. 

Some of the genera consist of one single species, otbel's contain 
only a very few, but there are also some, which are richel' ill 
membel's, and the species of these latter may be said to resem bIe 
each othel' very closely, the specific distinction again dependll1g more 
on the· general appearance tllan on cel'tain vl'ell mal'ked. constant 
features. I therefore pl'eSllme, rhat in many cases (e.g. the genus 
Charagia) a careful survey of lal'ge sel'Îes of specimens f'l'om different 
babitats will lead to a l'eduction of tbe number of species to a few 
types, each with its local races and const:1nt varieties. 

As to individllal modifications tlle Hepialids show an extraordinal'y 
degree of val'iability, especially with l'egm'd to the wing:;.maddngs, 
whicb provide tbe more obvious featnres fol' the identification and 
description of the insect. In evel'y species, where I lmd at my 
disposal a relatively large mImber of specimens, I f'ound without 
exception, that not two of tbem could be said to be even appJ'oxi­
mately alike. 

Yet the differences may all be classed undel' the category of more 
or Ie ss : e. g. a larger or smaller number of' spots al'l'anged in the 
same 1'0W, g'l'eatel' Ot' less dimensions of these spots (Ieading to a 
greatel' Ol' less tendency to coalesce with their neighbolll'S, eitbel' of' 
the same row or with those of the next, by means of protrusions in 
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thaL direction), darker"or lighter bne of one alld the same colonr, 
sharpel' Ol' 11l0l'e effaceel tl'aces of the same design. 

This phenomc'non is a necessal'y consequence of a general faet.­
which I was able to establish by compal'Ïson of the different inelivi­
duals and sexes of the same species, as well as by that of different' 
species belonging to the name genus, Ol' by t he genera among them­
sel ves, viz. that the colour-pattern of all Hepialids can be elednced 
from one ground-form, or, expreesing it in evolutional ferms, that­
all Hepialid wing-markings have de\'eloped as modifications of the 
same original form. 
- Now on l'econstructing tlle latter, it is fonnel to conform to the 
rules, formnlated for tbe ol'iginal colour-pattern of Lepidoplerous 
wings in genera!. It consists of a regular alternation of biconvex -
and biconcave markü1gs, filling up the interspaces between the wing­
veins anel rigorollsly keeping within these bounelaries. Tbis al'l'ange­
ment is nniformly I'epeated 011 fore- and hincllvings, upper- alld 
nnderside, ret thcl'e exists a cOllsiderable contrast between the 
up per side of the fOl'ewings and the rest of the wing-snrface, in so 
far as the fOl'mer shows the mal'kings shal'ply delineated anel vividly 
COIOlll'eel, ,vhile. on the l'el1laining wmg-surfaces tbe}" are faint anel 
dilllted, often al most effaced. This may go so far, that only by 
obsenation of the wing-sllrface undel' ft vel'y oblique a,ngle, Ol' by 
careflll inspection of photogl'aphs, the pl'esence of spots on an 
apparently unicolorolls sUl'f'are ean be eletected (in the same-wayas 
the charactel'istic pantbel'ine paLtern ean be distinguished on the 
skin of the blaek leopard by looking at it unelel' a very acute angle), 

I must acknowledge, that fOI' want of material up to this moment 
I have not been able to investigate the development of the Hepialiel 
wings in their pupae and so to give adelitional proof of the primitive 
character of theil' colonr pattem. N eithel' have I sllcceeded in dis­
eovel'ing traces of mal'kings on tile pupal wing-sbeaths. 

In sorne species the above mentioneel pl'imitive COlolll'-design is 
present in its en tirety, in othe~'s it is more Ol' less modified and 
reduced to fl'agments. The modifieaiÎol1s al'e different in cbal'actel': 
sometimes the entire wing-surface has been unifol'rnly influenced by 
them, e.g. when the markings have elisn,ppeal'eel and one single hue 
pl'evails. In oLber cases part of the surface has deviated from the 
origina.l plan, while Ihis bas remained unaltet'ed on the rest of the 
wing, in which case the pl'oximal part usually shows the modified 
plan, the elista.l one the ol'igimtl design. Judg'ing by the complication 
or simplicity of the design, a distinction bet ween progl'essi\'e and 
regl'essive changes rnay be made. 
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The latter occur especially on the lower surface of the forewings 
and on bath sides of the hind wings, while the former show them­
seIves in different aspects on the up per surface of the forewing. 

Now could these different types of modification be proved to 
correspond to the distinetions between the genera, they eertainly 
would be of irnportant assistance in tracing tile boundaries of the 
Jatter. As a matter of fad this seems to be the case to a eertain 
extent, aud undol1bterlly the fonndel's of the genera have been led 
amongst other features by the different eharactel' of the colour pattern. 
So for instanee I do not donbt that the author ofthe genus Oharagia, 
WALKER, has .. been infll1enced by the conspicuons green shade, which 
in the majority of species colours the npper stlrf"twe of the forewings. 
In the same way it cannot ue denied rbat Leto venus, the singJe 
species of the Sonth African genus Leto, is distinguished from all 
other HepiaIids by the large silvery blolches, more Or less regularly 
arranged in transverse 1'OWS all over the u pper side of the forewings. 

Again we might be led to sl1ppose that the members of the genus 
Dalaca might be easily l'ecognized by the exceedingly curious 
character of their wing-markings, looking like the letters of an 
antiqne insct'iption standing out in high relief upon the brown­
grey background, with wbieh they contrast by thei!' ligbter shade 
as weIl as by the greatel' si ze and different shape of the wing-seales, 
wbieh enter into their composition. Finally to cite one more instanee 
the genus PiellIs seerns to differ from other groups of Hepialids not 
only by its special slender bllild and elegantly pointed wings, 
showing a cel'tain superficial similarity to Sphingidae, but. moreover 
by tbe longitudinnl whit~ streak of fantastically broken contours, 
running from base to tip over the middle of the wing-surface. 

Yet all these peculiarities as well as other special features of the 
colour-pattern can be sl10wn to be the ultimate degrees of moditi­
cation of the ol'iginal design, occlIl'l'ing in a less grade in other 
genera or to be for othet· reasons lacking in importance 1'01' the 
determination of generic boundaries. 

The lat tel' case is illllstrnted by the g-reen shade in the majority 
11 of the Ohal'agia-species, for not only do we find this shade replaced 

by a bl'own Olie in othel's, but this may be even the ('ase with 
specimens of tbe same species (Oh. thermistis ,,"tud virescens). More­
over in Oh.lignivorus rhe fore\viugs are partlJ' green, partly bl'own. 

As to the relation between these two shades, I think it the most 
probable supposition to eonsider green as a modification of bl'own, 
instead of the ('everse. For in a nnmber of families and genera 
of Lepidoptera a certain percentage of green forms OCCUl'S beside 
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a m~jority of differently coloUl'ed ones, and gives ri se to the supposition 
that this green has al'Ïsen as an adaptation to surl'ollndmgs, and in 
so -doing has obscured an older and more elaborate colour-pattem_ 
Trlls is a general rule, applicable not only to Lepidoptera, but 
Jikewise to other insects, and even to all groups of animals. Tnrning 
our attention to the silvery marks of Leto, we meet them in other 
genera of Hepialids as weU, though smaller in shape and number, 
e.g. Hepialus, PIlabsus, l'bassodes, Oharagia, Hepialiscus, Pielus. ~ 

For here they occur in corresponding plaees, and of ten show tbe 
same arrangement in transverse rows. lVloreover on cornparing the 
different species of the above-named genera and looking over series 
of specimens, we become con vinced th at the sih ery shine of these 
spots is not essen hal. It varies not only with the species, but even 
with the sex and in the individuals. Oh. ramsayi for instanee. 
especially in the female sex, shows a good number of well-developed, 
very conspiC'uous silvery spots, the most so in the mriety chryso­
mallon, in which again the ground-colour is browJl instead of green, 
and devoid of all remaining primary mal'kings. But the male sex 
possesbes fewel' and smaller sih-ery markings, and this is also the 
case with Oh. mirabilis cf to an even greater extent. Yet the ten­
dency to silvery lustre must be present there as weil as in the ~, 

fol' the smaller gl'OUpS of lustrous sC'ales occnr in ,just the same 
places as in the latter. 

In the female of mirabilis on tile contrary, this tendency seems 
at first sight to be altogether absent. Yet the place of the lustrolls 
spots is occupied by mal'ldngs of a special chararter, viz. dark spots, 
composed of. a deep-blue dumbbell-shaped cenh'e sitnated bet ween 
two brown rounded blotches. Perhavs the fact that the metallic blue 
gives a sharp white image on the photographic plate, and that the 
same is the case to a IeRs degree with the brown blotehes, is llOt 
withont deeper significance, as it gives evidence that these two 
COIOlIl'S emit active chemical rays. 

Sundry other species of Oharagia have the lustrous spots of 'some 
indidduals replaced in others by dark bt'own blotrhes (Oh. virescens, 
eximia). The same occurs in species of othe1' genera, as is ShOWll 
by the series: ' 

Phassus charnyli, purpuraseens, giganteus. 
Phassodes guthrei cf, odorivalvula cf, vitensis, l'ewaensis, nallsori 6. 
Pielns hyalmatns, var. lellcochiton 6. hyaliuatus ~ var. bursa. 
Trictena labyrinthica 6 & Q. 

Hepialus humuli iJ (totally lusrrous wbite), fllsconebulosns, hectlls, 
humnli ~. 
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As most of the remammg genera also contain many or at least 
some species, showing the lustrous spots to a greater or le8s extent, 
we come to the conclusion, that a hereditar)' tendency to the 
production of Il1st1'Ous spots over the whole fo1'ewing-smface must be 
present in all Hepialids, but by other factors is eithel' repressed 
(which leads to the diminution Ol' total suppl'ession of the silver­
spots), or modified (blne or brown spots), Ol' l'estriêted to certain 
wing-areas. In other cases on the contra]'y, it is fully displayed, 
producing complete metallism. 

l'hese restraining factors must differ in charactel' as weil as in 
inte1l8ity of inflnenee, accordmg to genera, spepÏes, varieties, local 
forms, sexes and individóals. Yet as they lead to similar chains of 
modifications in different genera, it is obvious th at we may not 
found the sJ stem of the different features of om genera on the 
peculial'ities of the links in tbis chain. 

In order to jnslify (his conclusion, Jet us on ce more compare rhe 
species of one genus, and af te l'ward s this genus as a whole with 
others, taking as our starting point a form witb a wing-design of 
a primilive character, 

As sueh several species of the genus Charagia ma)' be chosen, 
fol' the npperside of theil' forewings shows that l'egularity and 
simplicity of pattern, which I take to be an ,indication of primiti"ity, 
The wing-design is composed of alternating biconcave and biconvex 
markll1gs, arranged in tl'ansyel''3e rows, parallel to the extemal margin 
of the wing. In Ch. mil'abdis 2 the pattel'n is seen in ils simplest 
and most complete form. Nowhere do the spots tl'espass on the 
course of the veins; in diffel'en t wing-al'eas they agl'ee with one 
another In shape as weIl [1,& in slze. It is only along the mazgins 
that inconsiderable deviations from these general rules occur, espe­
cially along the anteriol' wing-bordel'. MOl'eoVel' the discoidal reU 
shows slight val'iations of the hOlll'glass-shapes and distul'bances of 
the regular al'l'angement, which latter thereby only strengthens the 
impression of its pl'imitivity, as the said wing-areas are those which 
have suffet'ed the stl'ongest modifications in their venOl1& system, 

This impl'ession i'3 furthel'more strengtbened by the l'epetition ot 
the same pattern on the underside of the fOl'ewings and both sUl'faces 
of the hindwings, diffel'ing only by being lesB sharply traced, and 
coloUl'ed in lightel' llUes, As all'eady remarked, this indistinctness 
without doubt may be ascribed to a tendency towards total dis­
appearance, But besides, this pattem diffel's from that of the uppel' 
side of the fOl'ewings by its simplicity, all spots and blotches being 
alike in shade and hue, instead of the rows of darker and differently 

, 
____ ~)~L 
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stained markings, which alterllate with the lighter ones, the latter 
thereby giving the, impression of a background. These conspicuous 
rows constitute what 1 eall the secondary pattern, the same which 
in othel' species is still more promment by its sih-er lustre. In some 
of these latter, for instance eh. ramsayi 2, the contrast with the 
primitive markings is 1110reOVer enhanced by the silvery blotches 
obtaining jet-black borders and deviatillg in size and sbape both 
fJ'om eaeh othel' and from the general original type of the pl'imary­
markings. This deformatiOl1 ma)' lead to the obliteration of some 
mem bers of a 1'0 w, or at least theil' red UCllOll to mere poin ts, the 
rest of them at the same time increasing in bulk to snch an eitent, 
that they coalesce with tllei1' neighbours: When these changes go 
hand in hand with the evanescellce of the primary markings by -
their immergence into the ground coloUl', a really unicolourous 
background is left, strewn with black-bordered silverblotches of 
different size and irregulal' shape, as in eh. ramsayi val'. chrysomallon .. 

A somewhat different modificatlOn of the same original alTange­
ment leads to the coalescence of all the w hite or dal'k markings in 
one secondary row (principally the submal'ginal one), so that an 

( unbroken transverse band or bar ensues. 80metimes its originaJ 
composition from separate spots remains clearly visible, in other cases 
it is quite effaced. This modification occurs in dIfferent species, 
and is more developed in males than in females. 

A thi1'd differentiation is likewise ('omrnon to a number of species: 
it consists of a longitudinal lighteoloured bar, starting ti'om tlle 
forewing-root, and l'eachmg to beyond the middle of the hind mal'gin. 
By th is bar a tt'iangular narl'owbased hinder area is separated fl'om 
the rest of the wing. Probably ii passes along the demareation 
line between two wing-areas of diffel'en t constitlltion, which are 
distinct ti'om each othel' in several insect-orders, and have been 
jndicated by the names "folded part" (Faltenteil) and "spread part" 
(8preitenteil). Ab Llle bar nms nearly pàrallel to the hindmost wing­
veins, it meets the above lllentioned transverse secondary bar at 
nearly right angles, and in so doing ciremnscl'ibes a proximal and 
anterior wing-area, which in its shade and markings often contrasts 
with the rest of the wing. Oh. lignivorus, lewini and splendens 
form instances of this "h'iangle"· modification , which again is more 
pronollnced in males tban in females. Yet some faint indications 
of it may be observed in the eolour-pattern of Oh. mir'abilis 2. 8'0 
charactel'Ïstic is this modification fol' Hepialids, thai it is spoken of 
as the Hepialid-triangle. 

On comparing with Charagia othel' genera, e. g. the very charac-
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teristic genus Phassus, the three types of colour-pattern descl'ibed 
above, can again be elistmguished, and the connection between 
(hem is se en to be the same. FOt" instance Ph. gigautells corresponds 
to Ohal'agia mirabilis s: in tbe l'egular alternation of bi('oncave and 
bicon vex markings over almost the wIloJe space of the wing-surface. 
Ph. chamyI is the counterpal't of Oh. ramsayi:;: in the OCCllrrelwe ot 
silver marking-s of different shape and size spread over tbe wingsurface . 
in an apparentIy irregulal' manner, and in the great contrast between 
these conspicuous blotches and the rest of the design, wInch fol' the 
greater part is indistinct, the mal'kings showing a tendency to coalesce. 

Finally several species of Phassidae, e. g. pUl'purascens, hel'zi' 
signifel', and also 111e just mentioned chamyl, pos se ss the Hepialid 
triangJe, in the same position as Oh. splendens, ligllivorus and lewini. 

The same is the ('ase in many species of t1le genus Hepialus, 
where it is of ten combined with transverse 1'0WS of secondarr twd 
primary markings. Nevertheless in H. bebrensi, the primary mal'kings 
have completely vanished, anel nothing is left of the pattern but 
two rows of se('ondal'y silver-mal'kings, strongly contl'asting with 
the uniform dark ground-colonr (ramsayi S? type). H. he('tus tends 
to tlle same type, but less perfectly, and witllin the specific limits 
of H. fusconebulosu~ a variety gallicus occurs, in which the l'edllC­
tion of the mal'kings has led to al most complete unicolourism, 
thotlgh the type possesses a verJ elaborate pattern. Again in the 
male of H. huml.lJi all traces of pattern have given way to a uni­
form colOl'ation of siJvery shade, the female at the same time 
showing red markings on a yellow gl'ollnd, which by' careful ana­
lysis can be dedllcecl from tlle general Repialid plan. 

Though a weil known fact, it nevertheless is wo1'th remembel'ing, 
that in the Shetland-islands a race of hllmuli is founel, in which 
the males agree in colour-pattern with tlle females. 

Pielus anel Tl'ictena are two Hepialid genera, whose cololll'-pattern 
is modified in the same l'emarkable way, leading to a ('lose simila­
rit)' bet ween the two gt'OllpS, so mach so that I still doubt the 
validity of theil' sepa.1'ation. In all cases it is easily shown that also 
this highly cOll1plicated cololll'-pattel'l1 mny be deduced from the 
same grollndform as that of othel' genera, and has de\ eloped from 
it along similar lines. 

The characteristic longitlldinal white streak, running from wing­
root to tip, with its fantastically crooked and vacillating con tours, 
is evidently tbe result of the defo1'mation, coalescence and partial 
oblitet'ation of spots, originally arranged in transverse 1'OW8 alld 
similal' to each otl1er iu form and size. 
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Though the most primitive typt', that which is preserved to us 
in forms like Ohara.gia mirabilis Ç!, Phassus giganteus and Dalaca 
assa, is not met with in the genns PieJus, yet stag'es cOl'responding 
to Ch. l'amsayi 0' and Oh, splendens, can be recognized among the 
different degrees of modification belonging to it, which culminate in 
a form like Pielus hyalinatus var. barcas, where tile above mentioned 
white bar stands out against an almost unicolourous dark back­
ground. And even this characteristic bar is seen to OCCUl' as weIl 
in some forms of the New-Zealand genus Porina. 

The result, to which tbis comparison of the Hepialid genera leads 
us, is the independenee of the colour-pattern in lts original form 
as weIl as in its val'Îolls modifications, of generic differences. -
For this fact no other expJanation can be found. in my opillion, 
than the assnmption, that phylogenetically the colour-pattern in all 
its manifestations 'is older than the division of the Hepialid family 
into genera, 01', othenvise expressed, that tlle whole complE'x of 
modifications of the wing-desi.gn belonged to the inherent properties 
of the ancestry of th~ pl'esent Hepialids. 

Supposing this conclllsion 10 be right, we are forced to a.:;sume 
that in all speeies of the different genera the hereditary factors fol' 
all these colour-modifications are present. Otherwise we shonld be 
obliged to believe, that in each genus, independently of the remain­
ing ones, one and the Elame series of modifications of the common 
original pattern had developed, which means that as many. cases of 
parallel evol'ution had occurred as genera of HepiaJids exist. 

The latter supposition callnot· be said to appeal' vel'y pl'obable, 
even fol' the genera of one family, but it becomes decidedly absurd 
as soon as we realise, that also in other families of I;epidoptera, 
akin to the HepiaJids, the same types of modification, derivable 
from an identical groundform, are met with. 

lf, ho wever, our first assumption ShOllld prove j llstified, we cannot 
avoid the conclusion that also those specific forms in w hieh the 
original pattern demonstrates Hself with tue least amount of secon­
dary changes (Charagia mil'abilis Ç!, Ph as sus giganteus, Dalacn. assa, 
Porina characterifera, Oxycallus fllseoneblllosns, Phassodes nausori) 
cannot fol' that reasol1 be considel'ed really to possess a more ori­
ginal eonstÏ1ution than the farthest advaneed modifications. The 
predisposition fol' these ll1odificatiolls mllst be equally present in 
their hereditary outfit, as in that of the othel' formEl, whose outer 
aspect attains the highest degree of specia.lisation. or at least thiR 
hel'editary tendency must ol'iginally have bclonged to it. In cases of 
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total nnicolourism (albinism, melanisll1,xanthism, erythrism, cl110rism) 
nobody dou bts the ol'iginal presence of the factors for an elaborate 
cololll'-p~ttern, although it remains invisible. Why then should the 
same supposition be inadrnissible in the rase of otller deviations 
from the original pattern, and why should not the latter manifest 
itself, if the secondary moditications to which it is subject are 
suppresóed. 

The above mentioned pal'allelism in the series of 'Colour-patterns 
in different-Hepialid genera ma,)' therefore be comidered as a proof 
that these chains of modifications are phy logenetically olde1' than 
the genera tbemsel Yes. We may even push thei1' origin still furtbe1' 
back, to beyond the branching point of the Lepidopterous order into 
its different families. 

This supposition is supported by the evident rorrespondence bet ween 
the original colour-pattern and the distribution of the wing-veins, 
because tile regular arrangement of uniform spots along these "eins 
and along tbei1' interspaces may probably be ronsidered as a last tt'ace of 
the pl'imordial communication of neighbouring veins hy series of 
connertions, whieh' disappeared almost completely; the so called 
di'3coidal vein forming a last remnant. Sueh systems of transverse 
connecting veins OCClll' in the wings of primItive insects, e.g, Epbe­
merids and Neuroptel'a, which fact certainly ótrengthens the hypo­
thesis of their former presence in Lepidoptera. 

Nor are we restricted to, wing-veins when seeking connections of 
the original rolour-pattern (composed of a single motlve of decora­
tion regularly repeating itself) with other organic structmes of the 
wings. lt might also be relaled to the branching of the nervous 
system over the wing-membrane, and tlle distribution of the sense 
organs which al'e situated at the end of these branches. For we 
know by the investigations of VOG)l]L, F. KÖHLJllR and others regarding 
scent-scales on th~ wings of butterflies, that these smell-producing 
dermal appendages are originally distriuuted between the veins in 
patches a.t l'egular distances, each patch being pl'ovided with a 
nerve-branch. In fTlany oUler grollps of I the animal ldngdom we 
meet with nnmerous instances of an original connection between 
colour-distribntion and that of sen se ol'gans with their nel've tl'aets, 
therefore the supposition that snch a conneclion pl'imiti vel}" existed 
in insect .wings also, cannot be qualified inadmittable. 


