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Zoology. - "Tlte colourpattern on Diptera win,qs." By Prof. J. F. 

VAN BEMMELRN. 

(Communicated in the meeting of March 31, 1917). 

The investigation of the colonr patterns on the wings of Lepidoptera 
bl'ought me 10 the con\'Îdion, tbat in tbeir mal'kings original and 
modified motives of design could be distillguished, tbe first being 
al'ranged in slrict dependency on the nel'\'nral system and in regular 
repetition over the whole of Ihe willg-surface. This resnlt fore­
shadowed the probability, I hat on the wings of other orders of 
inseets similal' al'rangements of pattern might be met with, wbich 
wOtJlo allow of a similar dislinction helween a primordial pattem 
and its later or secondal'y, modificalions: the primitive patteI'n in 
the same way being direeted by the eourse of the veins in its 
distribll1.Ïoll ovel" the \V ing-sUl'face , And as the comparative investi­
gat ion of the nel'vllral systems in different orders of insects had led 
to the Hnal eonclusioll that all of them represent modifications of 
one common gl'Olmdplan, the supposilion thaI a similar fUlldamental 
eonIIedion might exist bet ween the primiti\'e colollr-markings, oeenr­
ring bet ween those ller\'ures, bel'urne extrellleJy probable 1), 

Starting fl'om this ~upposition, J. BOTKK ') argued, that the similarity 
between Ihe colour-paltern on t.he wings of Oossids, Micropterygids, 
Hepialids ano othel' T.epidoptel'ous families, and those of Trichoptera 
aud PanOl'pata, should not be eonsidered as a merely accidental 
resemblance, bilt depended on a real bomo)ogy. Evidently ît is 
worth wltile 10 extend Ihis in\'f~stigation to the remaining Insect-orders. 

That I take the Dipter'a as a stat·ting point, is in no way due to 
the opinion, that a nea!' relationship exist.s bet ween tbis order and 
Lepidoptel'a, nor is it becanse I should considet, tbe Diptera as 
especially pl'ÏmÎlÎ\'e illseets j it is in conseqllence of a r~cent (1916) 
pllblieation by J. H. DI<; MEIJERE: ZUl' Zeichnung des Insekten-, im 
besondel'en des Dipteren- undLepidopteren-tlügels, in wbich he has 
treated these two orders in succe~sion, and noted equivalent features in 
.hem, thougb he has carefully abstained frorn dl'awing comparisons 
betweell them in details, 

Now DE MEIJERE does not aeknowledge rny distinclion betw..een 
primary and secondary wing-markings, nor does he accept the 

t) Vide NEEDHAM and COllISTOCK, The wings of Insects, American Naturalist, 1898. 
I) J. BOTKK, Les motifs primitifs des ailes des Papillons et leur signification 

phylogénétique. Onderzoekingen vérl'Îcht in het Zoöl. Lab, der Rijks·Univel'siteit 
Groningen V, HL6, Tijdschl'. d. :\ed. Dierk. Ver. 2de Ser. Dl. XV. 

73* 
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assllmption of fi similarity root.ed in community of origin. On the 
contrary, as he eonsidel's absenee of colour to be the primitive 
condition in Diplera, he belieyes in "the probability of an independent 
ol'igin of colon!" in mfin} different points of the gl'OUp, because we 
meet coloUl'ed wings in so many alld slIch diffel'ent families." 

But though he thinks that these different cololll'-patterns have 
arisen independently of each Ol het" he accepts aconneetion between 
them in so far that he belie\'es special regions of predilection for 
colour-formation to be indicati\'e. These l'egioJls being either the 
nenures thelllselves, Ol' the spaces bet ween these ner\'ures, bis 
obser\'ation may be regarded as confirmation of my opinion, that 
the colour pattern is originally bound to the nervural system, The 
same may be said of the evident IJl'edilection for pigment-accllllllliation 
along the wing-margins and at ils root. 

I likewise fully agl'ee with DE MEYERI<~, whel'e he ascribes the 
formation of colon red tmns\'ersal bars in many cases to the 
broadenillg of colour-seauls along tl'ansyerse "eins, as weli as when 
he attributes thc elondy "fllmigatioll" of wing-areas to an extension 
of spots or blotches (which thel'efore originally must have bp-en 
smaller). 

All these phenomena may be considered as maniftstations of the 
different mauner, in which an ol'iginal pattern can hecome modified 
and differentialed. The same is the case with the transformatioll of 
spots into tr,lIlsverse stl'ipes, or the coalescence of two spots on 
either side of a nen'ure into one single blotch, which consequently 
will become divided hy the vein. 

'fhe final proof that the more complicated patterns on coloure,d 
Diplerolls wings IlIaJ justIJ be considered as diffel'entiations of one 
common pl'imith'e design bearing a simpier and more regular 
eharacter, can only he obtained bJ showing that the formation of 
the definite pattern is preceded by the temporary presence of a 
preliminary pattern, possessing the above mentioned more primitive 
eharaeter; that is the same proof as I was able to obtain for 
Lepidoptera. But .in expectation of this ontogenetic proof, it is 
allowabie to heighten the probability of the supposition by addncing 
argument::; fOllnded on the comparison of fullgrown forms, which 
in the mean time may furnish us with a reliable image of this 
pl'imiti\'e pattern. For this purpose we have to start from the 
eomparison of species belonging to the same genus, or to nearly 
related genera, and, having come to a conclusion about their 
ancestraJ form, to compare this with a similar one of val,joua genera 
belonging to anot\Jel' family, 
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It might l'easonably be supposed, that the chance of encOimtel'ing 
a more primitive design would be greatel' in forms pl'Ovided with 
a more original nervUl'al system, whieh in Diptet'a is equivalent to 
a more complete one. Howevel' I hope 10 be able 10 argue that 
this is not necessarily the case. 

Notwithstanding this I think it is preferabIe to start from forms 
with a leas moditied nervural system" e.g. the genus Haematopota, 
containing a number of species, whose wings show a ,'ich but at 
the same time regulal' Ol'namentalion. 

Comparing tlle fOllr species: itaJica, tllbercnlata, pll1vialis and 
maclllata, it is heyono donbi, thai in aH of Ihese the eolour-markingn 
are arranged accol'ding 10 tlle same grollf!dplan, whieh in ilal~ea, 

I'lllvialis and tuberclllala is mme fnlly and regularly developed Ihan 

Fig. I, Haematopota pluvialis . 

.. 
Fig. 2. Haematopota maculala (De Meijere). 

in maculata, the lat ter showing the' [H'oximal half of ils wings 
almost destitute of markings, except.a few irreglllar patches, while 
tbe distal part contains two transverse rows of dark markings, those 
of the outer row being smaller and more isolated, those of the 
inner (submarginal) broauer. and connected to a continllous band. 

lil both parts bowever tbe extel'lsiQn Qf the Olarkings is limited by 
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tbe nervurcs and whenever they seem to pass these limits, the 
real cause lies in the meeting of two independent markings of 
si~ilal' exlent along the eonrse of avein. 

J;~llndamentally therefore t he featnr'es on Haematopota-wings are 
identieal with those we could remal'k on the winga of Hepialids 
amongst Lepidoptera: viz. an almost perfeclly regular altel'llation of 
dark and light palcltes. tilling ont the al'eas (eells) between Ihe 
nervUl'e~, bilt not passing over !heir bor'Gers, and occlIl'l'ing in 
like ntllobel'H in slIl'cessi\'e intel'Oel'vlIl'al eells, whieh necessal'ily 
brings about their al'rangement in tntIls\'el'Se I'OWS parallel 10 the 
extel'nal wing·margin. 

In those wingparts, where the I'egularity of I he pllltel'll is 
intel't'llpted, we elearly see Ihe moditieation hy which Ihis is brought 
about, e.g. whel'e two neighbolll'ing tranS\'el'se mm'kings ar'e coupled 
together by a longitudinal bar, or wbel'e they curve over into 
each othet,. 

Thollgh 1 hesitate in ascribing importance 10 the conliguralion of 
the single markings, 1 will not abstaiu fl'OUl pointing out Ihe remark­
.. bie similal'ity bet ween the dllmhhell-shaped light mal'kings of Bae­
matopola italiea (eorrespondillg 10 pail'ed tl'Î<tllglllm' mar!<Îngs in H. 
tubel'('nlata), alld Ihe h·,'llI'gl~"8es of Hepialids. 

Tbe eOlllpa.risoll of lhe:-:e 1'0111' species of the gelIlI!' Haematopotn 
therefOl.'e leads to the l'ondllsion, Ihat the ol'iginal cOlldilioll (lf Iheil' 
wings is not the uncoloUl'ed sln,te, blll 011 Ihe cOlltral'y thaI of a com­
plete pattenl extendillg o\'er' I he w hole wiug sllloface, and cOJlsisting 
of light and dark palehes in l'cgllla,I' altcl'uation, al'l'l\lIged bet ween 
the nel'yurcs, alike in size and plaeed at e(I'Hd dishtnCes, so as 10 

compose zigzag-ranges of mal'kings, transversely running in a direc­
tion parallel 10 tbe exlernal wing-margin. In all tbe~e features there­
fore the pattern cOI','esponds !o that of Hepialids, Zeuzetids. Tricho­
ptel'a and Panorpata . 

• Judging by v, D. WULP'S tigul'e (Tijdschrift voor Entomologie 
Vol. 17, PI. 8), the wing of Poedlostola angllslipennis salisfies the 
above mentiolled criter'ia 1'01' a primitive COlolll'-patiern; in sûll 
higher degree than thal of the Haematopotas; \'iz. in st riet depend­
ency on the course of Ihe nervmes anel regulm' repelilion of tbe 
same IIJOtL\ e of wing-dcsign. Fot' here all illternervul'al cells conlain 
longitudinal series of nUlIJerou~ small spots, arranged all along both 
sides of tbe nervut'es, It is only in the Ihird cell from behind, viz, 
thai situated bet ween first <,ubital and first anal nervure, that a 
third range of spots is seen along the middle-line of the eelt, where 
the 2d cubit~l vei" would be foundt had not th~t ner\lure obliterated. 
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In Poecilostola pnnctata (fig. by GRÜNBF.RG, Diptera, in BRAuER's 
Süsswasselfauna Denlschlands, p. 57) a similar median row of small 
spots is seen between first and second anal nervure, thus giving 
gl'Ound for the supposition that here also a" vein may ha\"e been 

Fig. 3. Poecilostola angustipennis, (VAN DER WULP). 

Fig. 4. Poecilostola punctata, (MEIGJ. 

oblitel'ated, viz. An,. Bnt at the Rame time amongst the slIIall spots, 
whi«:'h al'e arJ"anAed in rows, we find a nnlllber of larger on es dis­
tdhuted, some of Ihelll showing an irl·egulnt· cOllfignratioll, as if Ihey 
had Iwisell by I he ('oa leSl'elH'e of a eert ai u 1111111 her of "maller ones. 
These higgel' spob I ie iu I he til'sl place at 1 he elld of llle longil udillal 
veins, in I he secOlId plnee on forkings aud j lIoeliolls. 

Extending 0111' .~Olllpa.rison 10 Al'yphona lIIucnlata (GHÜNBluW p. 29) 
we filld here all Ilw ahl)\,e IlIolI/inlled biggel' spoiS, arranged in the 
same way, while the smaller ones wit.h a "ery few exceptions, are 
absent. This sll~gests the conclusion, that the absence of the smal! 
spots is eaused by their obliteration. 
. Further extending Dur investigations 10 forms with a redllced 
nervural system, e.g. members of the gene..a Tephritis, Sciom,rza 
and Traginops, we see the same feature as in the Haematopotas, 
viz. regular altel'Oation of light and dark patches, arranged in rows 

a10ng the \'eins, bqt mQdified &nd complicated in SQ faras either 
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a dal'k or a light streak extends over thc middle of several inter­
nel'vllI'al eeHs, with whiciJ in the first case the dark nervmal spots, 
in the second the light ones may be conneeted. This distribution of 
the colonr therefore brings about two different effects : when tbe 
median is dark the nncolOlll'ed al'&,\s present themselves as light 

Fig 5. Sciomyza javana {de Meyerel. 

~'ig 6. Traginops orientalis. 

spots 011 a coloured backgl'ound,f when it is light the pigmented 
at'eas fmm <lark spots 011 a light field. let boll! pattel'lls are val'ieties 
of the same groundplan, as may be seen by comparison of different 
species belonging to the sallle genus; e.g. Tetanocera vittigera, 
sbowing dark spots on a cleal' wing-surface and T. umbral'um, with 
light spots on a dal'k ground. But the same conclusion can be drawn 

, from the eonsidel'ation of different area.~ of the same wing: one 
internervural cell containing a dark median bal' with light spots 
at either side, a neighbouring one the opposite arrangement, or 
even the proximal half of one su eh cell differing in this respect 
from the distal one. 

Thollgh nUlIlber as weU as size of the spots is found to be in con­
stant~ I am inc1ined to ~sume, that also in these respects a fun~ 
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mental condition exists, while the deviations must be explained 
eithel' by coalescence of dark spots to larger coloured areas, or on 
the eontrary by reduction of the pigmented parts, bringing the light 
al'eas inlo predominanee, Also in these animals the proximal half 
of the wing generally is the less coloured, showing fewer and 
smaller spots, resulting in their total absence in the depa,rtments 
of lob us and alula. 

Tnrning 10 those eells, which eontain either a dark or a light 
median streak, the8e are seen to be pt'ecisely those whieh may be 
supposed 10 have been fOl'OJed by coalescence of two neighbouring 
internervllral ar'eas, by the oblitel'ation of the nerVlll'e originally 
sepamting them. In Sciomyza javana, whirh shows these dark 
median hal's to perfertion, they stretrh along the spaces, whieh in 
Diptera with a more complete nervnral system are oceupied by the 
fom'th radial and the th'st median vein. We therefore are justitied 
in assuming, that we have hel'e the same phenomenon which- is seen 
in Lepidoptera-wings (esp. Papilionids and Danaids), where the 
course of oblit.el'ated veins in Ihe dil"coidal and cubito-anal cells is 
marked eithel' by black Ol' by light streaks of pigment. 

DE MEYER}!} also has given his attention' 10 the pigmentation of 
the median streaks in internervllt'al tells, fot' he says on p_ 58: 1) 

In the tells of Diptem-wings median rows of spots û('Cllr t'elatively 
seldom in typica! array. As examples may be given: Sciomyza 
Schönherri, Hydrophol'us nebulosus (between the 1 st and 211d and the 
2nd and 3rd !ongitlldinal vein respectiyely, while pigmentation of the 
end of the nel'vures, seams of colour along transverse veins, and 
t,'aces of a double row of spots in the llpper part of the middle of 
the hindmal'ginal eell also oecUl'), IIJlhea spilota, Statella qlladrata, 
fnrthel'lllol'e some Plel'ocallines, In se,-eral species related 10 tlle 
til'st mentioned ones especially amollg Telanocerinae, the median 
spots are weil lIIal'ket! in the hilldmal'gillal (~ell, a double row of 
spots occUI'ring in tbe remaillingloll~itudinalcells.Asill Sthönherl'i 
the spots of ten al ready appeal' as transverse streakil, anti ns in othel' 
cases Ihere is an evident ronnection between two spots Iying one 
above the other in tbe same cell, as indicated bJ theil' position, 
it is my opinion, that slieh a double row of spot.s must be considered 
as resulting from the division of a median row, I may cite a 
typical example in Tetltnocera (Pherbiua) punctata, which at the 
same time shows a further feature, viz, a median lonfJitudinal streak 
in the cell$". 

1) Translated from the German original by me, 
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And on p, 69; "Intel'esting features are shown by the Seiomyzidae, 
Many of their species show eolo\ll"seams of the transverse veinl'; 
pigmentation of the longitudinal veins is found in Tetanoce1'a elata, 
Eigiva lineata, of the anterior margin in T, etata, Marked punchmtion 
occurs in ntlme1'ous fOl'ms, e, g, T, punctata; the points usually 
being arranged in one row in the hindmarginal eell, in two rows 
in the remaining cells, These 1'0WS lie along the side of the nel'\'ures, 
Ot" in othet, words, each ner\'ure lies between two rows of tipots : 
the spots to either si de of ten cOl'l'esponding to eaeh othel', tl10ngh 
not al wa)' 8 : also the spots plac.ed along tlle two oonie,'s of the 
same cell fl'eqllently form pairs. On page 58 I argued that I consider 
these two lateral I'OW8 of spots as der'ived ft'om the di\'isioll of one 
median I'OW, ln T. punclata atl accessory median bar is onl)' 
slight.ly de\'eloped, but in othel' species' this bar and the latel'al 
spots are intimately connected; coryleti and ungnicornis already 
show this connection more clearly thaJl punetata and marginata, 
fnmigata etc.; il leads to preponderance of the dark colonr, only 
two 1'ows of hyaline spots heing lef't free. In punctulata and 
umbrarulIl the seheme of the colonr pattern is still furthel' differ'en­
tiated hy the more specialised character' of the spots in certain 
transverse bands," 

"Among Sciomyzines Sc. alhocoslala, cinerella, fumipennis show 
a marked striation of Ihe longitudinal veins, leadiNg in thè last 
named species to almost complete vanishing of tbe ground colollr. 
Spots on the transverse veins are fonnd in griseola amongst ot hers, 
transverse bars are developed in bifasciella, a median row of spots 
in the hind marginal ceIl is characteristic of Sehönherri. By bi par­
tition of these spots I should be inelined to explain amongst others 
thecondition of Tetanocera punetata, possessing double rows of spots. 
The same degree of differentiation has been l'eached by Sciomyza 
javana, whieh in Sc. albocostata is accompanied by a white disco­
loration of the margins. In (llis family also thel'efore, we see sevel'al 
different motives of markings among nearly related forms," 

DE ME/JEK): therefore, though acknowledging the fllndamental equi­
valency of dark spots on a light gr'OlUld anel Iigbt spots on a dal'k 
one, does not 31'rive at the conclusion which I have drawIl from the 
presence of a median bar; on the contrary be considers the two 
paramedian rows of spots in a cell as derivatives of one median 
row. A ease like Poecilostola, where in one single celt a median 
row occurs between two lateral ones, and it is exactly tbis ceU 
whieh belongs to those internel'vl1ral spaces that may be sllpposed 
to have o1'iginated hl the coalescence of two neighboUl'ing ceUs 
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by obliteration of the separating yein, l'emains unexplained on 
DE' MEIJERE'S hypothesis. 

Yet it must be eoneeded, that it wonld not be reasonable 10 assnme 
a eoaleseenee of eells in every case where nerVlU'es are accompanied 
at both sides hy rows of light Ol' dark spots, however far the infe­
rence, fOllnded.on the comparison of Sciomyza to Tl'aginops, seems 
justitied to me, that a dark median bar ean be replaced by a light 
one, and in this way all traces of the original dnplieity of the eell 
can be obliterat.ed. In the case of e.g. Poeeilostola su eh an assump­
tion is out of the question, except for the eells Cu.-An, and An z-

AnI' The same feature is seen in Hepialids amon~ Lepidoptera, 
whieh also of ten show the hOUl'glass- or dnrnhbell-shaped spots 
separated into two hah'es, adjoining opposite nervures, and so fOl'ming 
paramedian rows of independent spots. B1aek median bars may there­
fore alflo be simple remnants of thegeneral dark gl'Olllld colonr. 

Fig.- 7. Cleitamia astrolabei 2 (Boi5:d). 

Fig, 8. Trypeta cribrata 2 (v. d. Wulp). 
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Should this supPoRition, as explained in the foregoing, of a l'egular 
and simple but complete, original colour-design, common 10 all 
Diptera, he true, then it must he possible to bring even the most 
complirated and variegaled patterns ocrurriug in Ihis order, into 
connection wilh tbis fundamental design. 

The first t.est I was ahle to make in th is dil'ection, immediately 
gave the sllrpl'lsmg result, that this eomparison proved remal'kably 
easy rOl' a pattern so capricious as that of Cleitamia astrolahei, 

Fig. 9. Tephritis pal1therina. 

Fig. 10. Tetanocera (Dictya) umbrarum. 

consisting of an irregular central· dark area, from which ten bars 
radiate to the circumference in different dil'ections, some of them 
being stl'aight and short, others long and curved, but all apparently 
without any regard to the course of tbe nerVU1'e8. For comparing 
tbis spider-Iike eolour-pattern wilh that of Tephritis pantberina [ whieb 
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down to minute details ag rees wit.h that of Tetanocera (Dictya) um­
brarum and consists in both of a considerable number of light 
spots on a dark gronnd, strictly keeping within the limits of 
the nerVUI'es, bnt of ten corresponding and fusing in adjoining cellsJ 
we become convineed that the lighter areas of Cleitamia exactly 
correspond in arrangement and size to marginal light spots of 
Tepht'itis. The single assumption we have to make is, that along the 
distal part of the front margin six of these spöts have coalesced, 
and morovel' ha vc become separated from that margin by a narrow 
rim of dark pigment, 60t the same time that a number of spots, 
especially at the pl'oximal part of the front margin, form connec­
tions with more een trally placed ones and sa COIlstitU te transverse 
light bars, which extend over the radial ner\'Ul'e. The number of 
these spots is not absolutely constant, thongh showing a ~ertain 
l'egulaf'Ïty, as becomes evident by the comparison of tbe wings of 
Tl'ypeta cribrata with those of Tetanocera umbrarum, showing that 
spots, which in the latter have coalesced, still remain independent 
in the former, T. cribrata therefol'e probably representing a still 
more primitive state. 

As in the case of the species of the genus Haematopota, here 
also it is possible la arrange a number of nearly related farms in 
a series, showing a regltlar tt'ansition from the primitive condition : 
Jlllmel'OUS similal' light spots in rows on bath sides of the nervures, 
and in certain eeJls also along the median axis of the internervural 
space, larger light patches occlll'ring along the wing-margins [e.g. 
Tl'ypeta cl'ibrata] - then eontinuing thl'ough forms like Tetanocera 
umbl'arnm and Tephritis pantherina, in which the number of the 
spots is diminished, in consequence both of coalescence and of 
oolitel'ation by pigment-ingression (obscuration) - until we cul­
minate in a fm'm like Cleitamia astrolabei, with its large but less 
numerous light al'eas, which differ consider'ably amongst each other, 
and do not seem to respect the limits of the nerVllres. 

In the opposite dire~tion Tetanocera umbrtll'um may be compared 
in detail (e. g. the number of the spots) with Tetanocera ,'ittigern, 
on the simple assumption, that the light areas of the former have 
enlal'ged to snch an extent, th at they have coalesced in· the middle 

, of the cells and in so doing have cut up the dark background into 
fragments which in their turn now give the impression of spots. 
Traces of the original extension of that darl.. background may still 
be seen in eeU R.-M1 and M(-Cu 1 in the form of faint dal'k 
middle-bars. . 

But hesides Cleitamia astrolabei a number of other species of the 
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same genus ocrut', 1) showing a wing-paHern of apparent.ly less com­
pliration and cap"iciousness, whirh makes them appear simpier and 
conseqllently more original. On more exact comparison howe\'el', wrth 
each other as weil as with the patter~s in nearly related genera, 
we oecome ronvineed that we should read the series from tbe 
other end, starting with astrolahei (Ol' better still with oslen sackeni, 
in which the numbel' of light spots along the front margin is one 
more thau in astl'olaoei, and so l'eaches to five) paSsing along C, 
biarenata Wig. 136), similis (Fig. 134), amabilis (Fig, 128), litUl'ata 
(Fig. 129), to al'l'ive at kertészi (Fig, 135),.whose distal. wing-halfis 
almost fillt:'d lip hy a single, broad, dat'k bat', extending from fore­
to hind ma/'gill, and only le,aving a narrow hyaline halfmoon of 
wlJite ut the wingtip, the proximal wiug-half in the mean time not 
showillg all e1aborate pattern, bul only one dark longitudinal patelt 
in the middle, a('('ompanied along its fore- and hindside by a light 
sll'enk, and separated from tlle distal ('olour-field by a light trans­
verse har. 

As in so mally other cases, heJ'e also the simplest coloUl'-design 
is in realitJ the most modified; it comes nearest to genel'al nnico­
loul'ism self{'olollr). 

Starting again ftom Cl. os~ensarkeni, we mayalso go by l'ivel­
loides (Fig. 131) and similis (Fig. 132) - while in passing we remal'k 
the similarity wit IJ the eolour-pattern in the genus Bothl'ometopsa, 
belonging to Ihe fam. Ptel'o('allinae -, and 80 ('ome to the species 
gestroï (Fig. 130), whieh, though "astly differing in design fl'om 
kért.észi, still exceeds Ihis in extent and uniformity of the dark area, 

Besides the ohset'valioll, that, it is possible to fiud a conncetion 
between patterns of widely different app~arance, and that one pat­
tel'n may be derived fl'om Ihe ojhel', a second remark may be made 
viz. that in different genel'a, and even in subfamilies hnd families, 
Ihe same series of pitllel'll is seen constantly to return, sbowing the 
identieal interl'elation between tbe differ'ent links of the c"aiu. To 
I'epresent Ihis phenomenon in a marked way, it is desirabie to 
designate the different types of pattern with special names, 

For these names the chief motives of the palter'u might be used, 
e, g, that of the paranervural rows of spots (as in SciOffiYzas), that 
of the median series of spots (Scatellas),thal ofthe straight transverse 
bars (Pterocerines), of the curved bars (Cleitamia a8troJabei), of the 
nllmerous small spots (Coremacera) ,etc, 

Yet on second thougbts this pl'incipJe of nomencJature does no~ 

1) Compare: Genera Iinsectotum, HENDEL, Platystominae Taf. 7, 
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seem advisable, as the majority of patterns are composed not only 
of a ehief motive, but at the same time of one or more aecessory 
moti\'es, the latter of ten representing the remnants of the original 
design. For instance in the pattern of Uleitamia the light areas 
between tbe dark bars may, as argued above, be eonsidered as 
coalesced light spots, and precisely these spots constitute the original 
pattern, 

Therefor-e it seems prefel'able simply to adopt the names of species, 
genera and families for the pattelJlS which are shown in special 
cleal'lless and complefeness by them, e. g. the astrolabei-pattern, fhe 
seatella-design, fhe Pteroeel'ine.system of bars. Jt should however 

\ never be fOl'gotten, that these patterns (modified in sundry details), 
may eqnally weil oe('OI" in other genel'a and even families of Diptera, 
and are also foufld in other orders of insects, it thus beeoming a 
matter of ehance,in wh at gl'oup of inseets a chal'acteristie type of 
patt.el'n is fh'st remarked nnd named. 

As it becomes evident., that between these different types of design 
a genetic connection I'eally exists, so that they eau be arranged in a 
series, leading from tbe most primitive and regltlar to the farthest 
modified and most capricious, and that this series is the same for 
different intel'related genem and families, the coneInsion, that this 
correspondence roots in relationship, is a natural one. I accept it in 
this sen se, that the common ancestors of genera and wider gl'oups 
of interrelated forms already possessed these different patterns, which 
passed into the heredital'Y predispositioJl of their descendants. 

In tltis way tbe study of Diptera.wings has led" me to the same 
general eonelusion, as I was brought to by the int€'tcompal'ison of 
Hepialid-wings, "that the motives and patterns of the colour-design 
are ol der than the gener'a and families which display them." 

DI': MJ.;YERE has afso noticed the pheuomenon of the cOl'responding 
sel'ies of pattel'ns, as is shown by his remark in the opening sent.ence 
of his paper: "It is only necessary to look over any tolel'ably extensive 
collection of Diptera, to become convineed, that in those families, 
whel'e colol'ation occurs, the design may be widely different in the 
several forms belonging to them, a family-character therefore not 
being presented, wltile on the contrary diJtè1'ent families of ten show 
tlte identical pattm'nl' (the italics are mine). 

And again on page 75: "therefore the various motives of ten retUl'J;l 
in tbe different families". 

In tbis feature DE MEIJERE howe\rer does not see anytbing more 
than a proof, that wing design in different families bas developed 
in similar ways and 80 should be considered as a case of parallelism. 
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Of any interrelationship bet ween patterns there could ba no question, 
even within Ihe limits of the same family: "Even where the nel'V­
ural system is the same, we {ind either a striation of the transverse 
nervures or of the 10ngitl1dinal ones, e~lhel' a colOUl'ation of the 
willg-root or of the tip. Thel'efore it would ba t\ mistake 10 try to 
at'l'allge Ihe patterns even of one family into one single evolutionary 
series." 

On p. 70 m; M KURK remar'ks: "In the group of Trypetines we 
meet witl! a Illimber of pattems, 'which cannot be brought into 
connection with each olhel'." 

It follows from lIl)' remarks in the for'egoing paper, that I have 
come to the opposite eonclusion. 

On p. 63 DE MEYERE ealls atlenlion to the fa ct thai: "the broad­
winged Tl'ypetine fty Platensina ampla earl'jes some spots whicb differ 
from the common hyaline ones in their hue, which seen undel' a 
cel'tain angle is dead-brO\vn." The difference, accol'ding 10 bis view, 
is (mly due 10 a lighter staining of the chitinous layer and of the 
hairs arising from it. 

By the kindness of my colleague DE lh;YERE I was .able to in­
vestigate a specimen of this fty, and was in the first place impressed 

. by the fact, that these apparently dead spots did noL OCCUI' over 
the whole wing-surfa.ce, but Ie ft the mal'gins free, where, in the 
uSllal places also occlIpied in other f1y-species, hyaline spots occurred 
at reglllar- distances from eacl! other. lt fnrlhermol'e awakened my 
curiosity, that these central spots, though evidently dead, i.e. not­
diaphanous, did not show a brown, but on the co~t1'8.ry a light blue 
shade, and were slightly lustrous. Noting their position in relation 
to the hyaline, it became evident, that a bluish spot was situa.ted 
in the prolongation of ea.ch hyaline marginal spot, with the excep­
tion of the fifth (adjoining tbe extl'emity of the slIbcostal vein), 
which was distingnished from the more dist.al mal'ginal spots by 
greatel' lenglh (ill a transverse direction) and by a cOIlslriction in 
the middle. This difference might be also expressed by saying that 
tbe fifth spot beat's a head-like appendix, by which it extends farther 
towal'ds the centre of the wing than its companions. It is this 
appendix which occupies the same position iu relatioll to the peri­
pheral part of the spot, as Ihe blue spots do to the rema.ining 
hYl1line spots. And fUl'thermore these bllle spots occur in exactly the 
same positioIlS, where in ot her Trypetines hyaline ones al'e seen, 

I therefore came to the (~onclusion, th~t the blue spots are notbing 
but vanishing hyaline ones, which become oblitel'ated by penetration 
of Ihe groulld eolour. Their OCCllrt'ence is in my olJinion aproor for 
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the assumption, that nnicoJourislll (self colour) is a secondary feature, 
'originating from the effaeing of a pattern of spots, Of the way in 
which tbis ,is effected Platensina ampla gives .us a good idea, 

As remarked abo\'e, DY. MEIJERE eaUs the shade of the abJlOl'mal spots 
light brown, when seen in a certain direction, but he lea\-es un­
determined, what dÎl-ection tbis is, Now I found, that the colour' is 
very diffel'ent ac{'ording 00 its being obeerved in reflected Ol' trans­
miUed Hgbt. Seen in the latter, the spots are actually bl'own, but 
with the first menti()J~ed illumination they a1'e light blue with a 
hazy lush'e, Besides this there is a difference, if the transmitte<J 
light is mRde to pass stl'aight at fuIl sh:ength, Ol' obliquely and in 
moderate qunntity. 'Only in the latter case the spots stand out clearl} 
against theit, dark sUl'J'oundings, showing a light-browJl shade, and 
are clearly seen to tt'aDsmit more light than the rest of the wing­
sUI'face. In strong and direelly tl'ansmitted ligbt on the contra)'.}' 
they hardly contrast with the surrounding dark wing-membrane, 
atid can oul)' ue distinguhshed from it by a somewhat lightel' ring 
rounrl I). darker core. By means of all three methods of observation, 
howevel', 'we may establish the haÎl's in tbe area of the blue spots 
to be colollrless, just as above the hyaline spots. 

I thel'efOl'e agl'ee wiih DE MEIJERE, that the aLsence of colouring 
matter in the hait's within tbe pl'ecincts of tbe dead spots, contl'ibutes 
00 tbeit' Jighter shade, and that this shade furthel'more Pl'OCeedS 
from t\ scanticl' quaotity of brown pigment in the wing-membrane. 
Still 1 w:sh 00, make a distinction bet ween these two causes in so 
far that I ascribe the whitish-blue lustre of the spots more especially 
00 the 'first, theil' hazel-brown shane in weak and obliquely trans­
mitted light ,00 the cooh'ary to the second, 

The occurrenee of these dead spots therefore provides us with 
a new argument for asserting that in the o1'<;Ier of Diptera the 
different colour-patterns stand in genetical interrelation, and for 
opposing DE MKJJERF.'S infel'ence, that they are absolutely independent 
of each other, 

On p. 70 (atthc bottom) DK MEIJERE agaio mentions a case of 
two different kinds of spots in a TrypetiJle f1y, viz,: "TüpfeJfiecke" 
in tbe dark transverse bars, which in severalspeeies (especially tbose 
l:e1ated 00 the genus Tephritis) should be distinguished by shade as 
weil as by localisation from thc common hyaline spots situated 
bet ween tbese ba.rs, which are considered by DE MEIJERE as remnants 
of' the oliginal unbroken hyaline wing-surface, 

Theautbol' does not mention the species he means, so that I 
CUli not teil preeisely whieh cases he has in view. But ir, as I presume, 

~ • 74 
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he means "he browni~h tint of part ot' the light spots. as 'seen 'for 
example in Oxyna parietina, - wbere a certain number of spots, 
localised in tbe broad dal'k transverse bands, dift'el' from the rest 
of the spots bet ween these bal-s in a yellow brówn shade as weU 
as in smallersize, - I cannot agree wHh his di8tÎn('tion' of Iwo kinds 
of spots. For in othel' ~pecjes of' tbe genns I Oxyna, : I see in the sam'e 
'IoeaHti'es similar spots, dift'ering only in so fal' _ as they possess the 

"Isülli '.lyaline aspect and are not. smaller' than; or in any othet' way 
'tJistinCt rrom theit· companions in the interBpat'es between the bars. 
Therefore I cannot considel' the "Tiipfelflecke" themseh'es as an 
addition to the I}attern, hut only their' hue and diminutive Bize 88 

secondarily' acquired properties, whicb, far from leading to the 
evoilltion of new spots, on tbe contrar.}' contl'ihute 10 the disappearanee 
of existing spots. 

Gr01lil1.Qen, March 30 1917. 

Zoology. "On the &tal Pattern of CaterfJillarR:' 11. Sy 

Dr. A. ScHIERBEEK. (ColOmnnicatedby Prof. J. F. VAN BF-!WMEf.EN). 

(Communicated in the meeting of March 31, 1917). 

In a former communication 1) I ealled attention to Ibe eonstnnt 
arrangement of setae on the body of caterpillars, and I gave tbe 
reasons which induced me 10 propose a new nomeuclature for these 
setae, repl'Csenting them in a set of schematical figures. 

My investigatiolls led me to Ibe following conclusiolls: 
1. 'setae (bristlf>s), tubercula (eminences bearing setae) , vel'l'ucae 

(warts), scoli (spi nes) and mat~ulae (pigment-spots) are all of Ihem 
homological sh'uet ures. 

2. the abdominal segments pos~ss asetal pattern of more primi­
tive arrangement than the thoracic. 

3. the system ofbriatles which I have designated as type 1 is 
the most primitive, tbe l'emaining types (Ia, Ib, nj may be derived 
from it. 

4. changes occUlTing in type I pos8eSS a definite systematic value. 
5. stripes bave de\'eloped at a later date tban pigment-spots. 
6. the design of tbe pnpa shows the.nearest resemblance 10 lhat 

of tbe th'St lal' val instar, but of ten deviates cODsiderably from that 
of the last ODe. yvJ ' 

l) A. ScHIERBEEIC, On the Belal Pattern of OaterpiUars. Pre., Roy. Acad. Sc. 
Amsterdam. ~eli 9, Vol. XXiV. p. 1710-1723; Mareh 25, ~916. :'l.. 0 
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