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Studies on mining flies (Diptera, Agromyzidae). 2. Some
new cases of bifurcation of vein r;,; interpreted as ata-
vistic phenomena

[With 2 text-figures)

Cases of abnormal wing venation, consisting of shifting,
deformation or atrophy of some veins or in development of
additional ones, are known to occur in many dipterous families.
In addition to references in numerous dipterological publi-
cations, there have been a number of special papers devoted
to these phenomena. KROBER (1913) described and grouped
venation anomalies in Therevidae and Omphralidae, in which
they are particularly frequent. PIERRE (1918) reported some
cases in Tipulidae and Limnobiidae. Venation anomalies of
mining flies were described by HERING (1934), who established
their presence in twenty species of Agromyzidae and in one
species of Amthomyidae. HERING’'S paper includes a number
of generalizations and tentative interpretations of the facts
observed. However, a majority of the theoretical conclusions
was drawn by REINIG (1935); these conclusions were based
on numerous variations in the wing venation of Syrphidae.
JONES (1943) recorded one case in Pollenia rudis FBR. (Cal-
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liphoridae). LINDNER (1949) in the general part of his collective
work had devoted to venation anomalies a brief chapter in
which he commented on the results obtained by KROBER
and drew attention to the frequency of similar deviations
in Larvaevoridae.

LINDNER (1949), as well as other authors dealing with
abnormal wing venation of other insects, believes that only
cases of very pronounced desorganization of the entire venation
have the character of teratological changes due to physiological
disturbances, caused either by hormonal factors or by parasites.
Most authors are inclined to regard minor deviations, atrophy
of single veins or parts thereof, and development of additional
fragments as mutations or at any rate as changes that are
genetic in nature. According to HERING (1934) the mutations
may. be induced by adverse enviromental effects on the larval
instar or the diapausal stage;this would explain why the changes
are more frequently met with in laboratory reared than in
collected material.

Referring to KROBER’S results, LINDNER (1949) draws
attention to the fact that although venation anomalies are
not always symmetrical, there is, however, not infrequently
a tendency towards similar variations in both wings at cor-
responding places. The frequency of this phenomena in a given
family, or even species, warrants the supposition that a phy-
logenetic phase is in question. According to REINIG (1935),
the individual mutability in the wing venation of Syrphidae
concerns diagnostic characters of subspecies, species and
higher taxonomic units, and the predominant tendency of the
mutability is in agreement with the direction of the phylo-
genetical development. Deviations, though wusually slight,
are here very frequent, hypertrophies being definitely more
common than atrophies. Additional fragments appear mostly
in the arcs of the main veins near the alar margin and thus the
veins are better fixed, thus strenghening the flight organ.
Individual mutability is guided in a definite direction by natural
selection continous perfecting of the wings of these well
flying insects. Thus, after REINIG, venation ,,anomalies”
represent in Syrphidae the normal pathway along which the
evolution of wings is proceeding.
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The interpretation referred to above cannot be applied
to Agromyzidae. Comparing his results with HERING’S, REINIG
himself observes that in these insects, which are relatively poor
fliers having a more reduced venation, artophy is about as
frequent as hypertrophy. As follows from HERING’S paper
(1934), venation abnormalities are more pronounced, but
less frequent, in the mining flies, and they usually involve cha-
racters constant within the family. Parallelism between indi-
vidual variations and the general direction of group evolution
can be noted only in cases of atrophy of some transverse veins,
e. g. the tp vein. Where appearance of additional veins is in
question, a distinction is to be drawn, above all else, between
elements entirely new and those representing merely a repro-
duction of the ones that existed in preceeding phylogenetic
phases. Phenomena of the first kind are difficult to trace owing
to the possibility of shifts in the position of veins. An example
may be found in the duplication of some transverse veins,
e.g. of the ta vein. Phenomena of the second kind can be
exemplified by the bifurcation of longitudinal veins normally
single in Agromyzidae, but forked in their ancestors. HERING
established four cases of bifurcation of vein r,, 5 two cases
involving r,.;, and four involving m,,.

Since bifurcations of longitudinal veins of the wing are
rather rare in Agromyzidae, are opposed to the direction of
evolution and are in conflict with characters constant within
the group, thus reflecting past phylogenetic phases, they may
be assumed with some likelihood to represent changes of the
atavistic type. Atavisms in wing venation of insects may be
used for phylogenetic investigations very much like other
atavisms oceuring in animals and plants. All the homologiza-
tions of the additional veins with the veins which were re-
duced in the course of the phyletic development are, however,
uncertain owing to shiftings of longitudinal trunks. Obviously
anomalies the atavistic character of which is after all
uncertain cannot be considered as a proof for one or another
phylogenetic hypothesis, but in any case such anomalies
represent an indication or a secondary evidence.

HENNIG (1954), referring to ,,atavisms” in the wing venation
of Diptera, writes of a reactivation or revival of a former
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bed or track of a vein. Although he has in mind ,,atavisms”
that have become stabilized as regular characters of a given
species or higher taxonomic unit, nevertheless, his interpre-
tation can be extended to atavisms having the character of
anomalies, i.e. to individual deviations from specific cha-
racters.

*
k £

Working on Agromyzidae material collected in the Kampinos
Forest near Warszawa, I met some new cases of anomaly in the
venation of the radial field of the wing of these flies, with the
bifurcation of vein 7,,5. This deviation existed in three reared
specimens: in a male and a female from the hibernating
generation of Phytomyza aquilegiae HARDY and in a male from
the nonhibernating generation of Phytomyza adjuncta HER.
The adults of Ph. aquilegiae HARDY 1 reared on May 11,
1956, from larvae mining the leaves of Thalictrum minus L.
collected on July 23, 1955, east of the Zamczysko Reserva-
tion. The adult of Ph. adjuncta HER. was reared on July 19,
1957, from a larva mining a leave of Pimpinella saxifraga l.,
collected on July 5, at Lomna.

The venation anomaly consists of:

1) The forward pointing bend of vein r,,, is more acute
and apically somewhat thickened.

2) There is a slight and apically somewhat thickened back-
ward bend in the costal vein opposite the bend in vein 7», .

3) In the first radial cell (R,) there is on the underside
of the wing an additional oblique vein connecting the vertex
of the bend in r,,; with the vertex of the opposite bend of the
costal vein.

The anomaly appeared in the fully developed form just de-
sceribed only in the right wing of the female of Ph. aquilegiae
HARDY and in the left wing of the male of Ph. adjuncta HER.
In the female of Ph. aquilegiae HARDY there occurs, however,
a very narrow, scarcely perceptible interruption between the
additional vein and the thickened part of r, 4, which
thickening occurs about 3/, of the distance between the end
of the radial sector and the costa [fig. 1a]. In the left wing
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of the male of Ph. adjuncta HER. the fenomenon is reversed:
the similar interruption ocecurs between the additional vein
and the thickening of the costa. In the left wing of the female
of Ph. aquilegiae HARDY only the costa is bend and thickened;
the additional vein starting from it extends only half of the
distance between ¢ and r,. , [fig. 1b]. In the right wing of

Fig. 1. Abnormally veined part of a wing of Phytomyza aquilegiae HArRDY
(authent. spec.) a) right wing @, b) left wing Q. ¢) right wing &.

the male of this species the phenomenon is reversed: there
is only an apical thickening of the bend in 7,,; and this
thickening is 2?/; of the distance between the end of r, and
the costa, whereas the additional vein starting from it extends
only half of the length [fig. 1¢]. The left wing of the male
of Ph. aquilegiae HARDY and the right one of the male of
Ph. adjuncta HER. are normally veined.

This deviation is thus reproducible since it was observed
in three specimens, a female and two males, belonging to two
unrelated species, and it is partially symmetrical.

The appearance of fragments of the additional vein, now
from the side of the anterior branch of the radial sector, now
from the side of the costa, is indicative of a tendency towards
reactivation of some former track connecting the two longi-
tudinal trunks. Owing to the reactivation of the track, the
anterior branch of the sector forks forming two twigs, the
anterior one (the additional vein) corresponding to the second
radial vein (7;), and the posterior one (section 7,3 between
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point of bifurcation and alar margin) corresponding to the
third radial vein (r;). These twigs, together with the section
of the costa included between their distal ends, define an
additional wing cell which could be called second radial cell
(R,). Bifurcation of the central branch of the radius, with
both twigs reaching the alar margin, amounts to a deviation
from not only the characters of the family Agromyzidae,
but also from those of the entire group Cyclorrhapha and
even of the suborder Brachycera. In all Cyclorrhapha the
vein 7r,,3 is single. In Orthorrhapha there is occasionally
a transverse s vein connecting 7,,; with »,. According to
the interpretation of SHANNON & BRoMLEY (1924) this very
vein represents the posterior twig of the anterior branch
of the radial sector, i. e. the third radial vein (r,), the distal
end of which has shifted from the alar margin to »,. The
type of bifurcation represented by the anomaly described,
is common only in a number of groups of Nematocera, where
venation is more primitive. Accordingly it seems to be a
reconstitution of a very ancient character suppressed long ago
in the course of the phyletic development.

*
£ *

The instance of atavism described, as well as cases described
by HERING not only seems to indicate the existance of bifurca-
tion in the anterior branch of the radial sector in the ancestors
of Cyclorrhapha, but also to show how this bifurcation came to
disappear. For, since in all the deviations noted the aditional
vein represents the anterior twig of the branch in question,
i. e. the second radial vein (r,), it must have been exactly
this vein that has become atrophied in the course of the phyletic
development.

The homologization of the additional vein described with
r, although attractive enough, is, however, doubtful.

It is generally agreed that the primitive, most generalized
type of wing venation in Diptera, at least of the radial field,
does not differ appreciably from that of the hypothetical
primitive wing of Pterygota, as advanced by COMSTOCK &
NEEDHAM (1898, 1899). In this primitive wing the radial trunk
divides in the first radial vein (r,) and the radial sector (r,),
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7 New cases of bifurcation of vein 3D

the latter producing by two-fold dichotomy further radial
veins: r,, ry, r, and ry; — all reaching like », the alar margin.
This type of radial field venation with the quadrifurcate radial
sector is still retained in the primitive Nematocera of the
family Tanyderidae, e. g. Protoplasa fitchii O. S. [fig. 2]. The evo-
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Fig. 2. Wing venation of Protoplasa fitehii O. S. (Tanyderidae) (after
HeNN1G, 1954, changed).

lution from the quadrifurcate radial sector of the most primitive
Nematocera to the triple and subsequently bifurcate sector
of Brachycera is due to progressive reduction involving first
trunk r,, 4 and then trunk »,, i.e. by fusion of r, with r; and
then r, with 7y or, alternatively, by atrophy of one out of either
two pairs of veins.

But the evolution of the radial field of the wing of Brachyce-
ra also consisted in a translocation of the longitudinal trunks
towards the anterior margin of the wing, together with
a shifting of their distal ends towards the basis of the wing.
In the primitive form of Diptera [cf. fig. 2] the twigs of
745 Teach just beyond the apex of the wing, the twigs of
re.s just before the apex, and 7»; also ends considerably
nearer the apex than the basis of the wing. In Agromy-
zidae 7y, ends just before the apex of the wing, while r,
runs in its distal portion almost along a line drawn a pro-
longation of »,. The branch 7, is limited to the basal part
of the wing.

Since the trunk 7, ; being shifted anteriorly runs almost
along the distal part of the former track of r,, the oblique
additional vein connecting r,, 5 with the anterior margin of
the wing occupied by the costa seems to be more a recon-
stitution of the former very terminal portion of », than a re-
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constitution of r,. The appearance of such additional veins
at varying distances from the basis of the wing, sometimes
even in one individual (cf. HERING, 1934; HENNIG, 1954)
would seem to be a recapitulation of various phases of the
evolutionary process of contraction of r,. In homologizing
these additional veins with r,, we ought to be able to per-
ceive in their varying location or multiplication traces of
the process of shifting of the bifurcation of r,,4 in the distal
direction. The data of comparative morphology and paleonto-
logy argue against such homologization, however, since ac-
cording to these the reduction of the bifurcation of r, 5 took
place before this trunk shifted to the former track of the
shortened first radial vein.
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9 New cases of bifurcation of vein S

STRESZCZENIE

Autor opisuje przypadek nienormalnego uzytkowania skrzy-
dla u trzech wyhodowanych przez siebie okazéw muchowek
nalezacych do dwu niespokrewnionych ze soba gatunkow:
Phytomyza aquilegiae HARDY (3 1 @) oraz Phytomyza adjuncta
HER. (3). Anomalia polega przede wszystkim na pojawieniu
sie dodatkowej, sko$nie biegnacej zylki, ktoéra taczy r, .4
z przednim brzegiem skrzydla zajetym przez zyltke kostalng.
Zytka dodatkowa jest wyksztalcona prawie zupelnie jedynie
w prawym skrzydle samicy Ph. aquilegiae HARDY oraz w le-
wym skrzydle samca Ph. adjuncta HER. W lewym skrzydle
samicy Ph. aquilegiae HARDY wystepuje tylko przednia polowa
zytki dodatkowej polaczona z zylka kostalng, zas w prawym
skrzydle sameca tego gatunku tylko polowa tylna polaczona
7 7y,.5. Llewe skrzydlo samea Ph. aquilegiae HARDY oraz prawe
skrzydlo samea Ph. adjuncta HER. maja uzylkowanie nor-
malne.

Dzigki pojawieniu sie tej dodatkowej zylki przypominajacej
zylke radialng druga (r,) przednie ramie¢ sektora radialnego
czyli zylka r,, 4, ktéra u wszystkich Cyclorrhapha jest pojedyn-
cza, uzyskuje postaé rozwidlong, jaka istniala u dalszych przod-
kow tej grupy i zachowala sie jeszeze wsrod wspoélezesnych
prymitywnych muchéwek. Podobne przypadki bifurkaeji r,, s,
jak réwniez r,., obserwowal juz u Agromyzidae HERING
(1934). Poniewaz anomalie te sa rzadkie, niezgodne z Kkie-
runkiem ewolucji grupy, naruszaja cechy niezmienne w jej
obrebie i nawigzuja do minionych faz rozwoju rodowego,
autor przypuszeza, iz sa to zmiany typu atawistycznego,
ktore moga by¢ wykorzystywane do wnioskow filogenetycz-
nych. Nasuwajaca si¢ sama przez si¢ homologizacja zylki
dodatkowej z r, nie bylaby jednak uzasadniona, poniewaz
ry,3 na skutek przesunigcia sie ku przedniemu brzegowi
skrzydla, przylega do cze$ci dawnego toru skréconej r,.
Zylka dodatkowa odtwarza wiec raczej dawny koncowy
odecinek zylki radialnej pierwszej, ktora w minionych fazach
rozwoju rodowego siegala znacznie dalej w kierunku ku
wierzehotkowi skrzydia.
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PE3IOME

ABTOp ONMCHIBAET C/ly4daii aHOMAIMHN KIJIKOBAHMA KpBLIa
Yy TpeX BBLIBEJEHHBIX UM DK3eMILIAPOB MUHUPYIOIUX JBYKPHI-
JIBIX NPUHAIeKAINX K JBYM HEPOJCTBeHHBIM BujgaMm: Phyto-
myza aquilegiae HARDY u Phytomyza adjuncta HER. Anomaius
IpesKjIe BCero COCTOMUT B IPUCYTCTBUU J00ABOYHOIM, KOCO IIPO-
Oeraomeil MKUIKU, KOTOPAs COCINHHAET Fyi3 C IEPEHUM Kpaem
KpBLIa, 3aHATBIM KOCTAJIBHON uakoit. Jlo6aBounas sKuiIKa
HoYTH coBceM o(opMiIeHAa TONBKO HA IIPAaBOM Kpblie CAMKU
Ph. aquilegiae HARDY m Ha jieBoM Kpblie camuna Ph. adjuncta
Hrr. Ha ueBom kpsuie cameu Ph. aquilegice HARDY mHaxo-
JMTCA TOJIbKO [epPeHAA MOJOBUHA A00aBOYHOIl KIIKH, COe-
JIMHEHHAs ¢ KOCTAJAbHOI KIIKOIl, 3aT0 Ha IIPABOM KpBblile caMila
HTOTO BHUJIA TOJbKO 3aJiHAA I10J0BHHA COCMHEHHAS C 7g.3.
Ha meBom kpbute camiia Ph. aquilegiae HARDY 1 Ha IpaBoM
kporie camna Ph. adjuncta HER. ;KujKoBaHue HOPMajbHOE.

Biarogapsa npucyTCTBMIO  9TOH  T0GABOYHOIN  FKWJIKH,
HATIOMIHAIONIEIl BTOPYIO pPagualbHyl0 KUIRY (7,), IHepeHss
BETBb PajMAIbHOI0 CEKTOPA WM UJIKA 74,4, KOTOPAsg y BcexX
Cyclorrhapha siBisiercst eguuHnuHoli, mpuodperaer pasjBOCHHbIIl
BUJ], KaKoil OBLI Yy OTJAJEHHBIX IPEIKOB HTOIl T'PYNILL U CO-
XPaHWICH elle CPeIu HACTOAUMX TPUMHTHBHBIX JBYKDBLIBIX.
[Togo6usle caydau Oudpyprauum r,, 5, paBHO Kak 7., ;, HabJI0-
nmaxn yike I'epunr (1934). Tark kKak aTu aHOMaJMHM pefKH, He
COOTBETCTBYIOT HANPaBJIECHUIO 3BOJIONUU TPYIIB, HaPyIIAOT
HPHUBHAKN IOCTOSHHBIE Yy ee HpejicTaBuUTeseil UM HAIOMUHAIOT
npeskuue (aspl ee IBOJIOIMOHHOTO PasBUTHA, aBTOP Ipej-
IojiaraeT, 4ro 3TO OTKIOHEHMs AaTaBUCTHYECKOTO XapakTrepa,
KOTOpPbIE MOTYT OBITH MCIOJb30BAHBL JUIA (DPUIIOreHeTHYeCKIX
BBIBOJIOB.

Kasxymascsa oueBHaHONi roMo10ru3alus 100aBOYHOI HHIIKH
C 7y, OTHAKO COMHHUTE/IBHA, TAK KAK 7y, 3 BCJIEJICTBUE IIePeMeleH s
K- IIepeHeMy Kpalo Kpbula IIpHIeraeT K 4YacTH IPEeHHero
nyt cokpamennoii r,. Takum ofpasom po6aBounHas KHJIKA
BOCIIPOMBBOJIUT CKOpPee NpeKHUil KOHIIeBOM y4acTOK IepBoiil pa-
ANAJIBHON JKIUIKM, KOTOpasg Ha MWHYBHIMX JTanax pOJOBOIO
pPasBUTUA JOXOJMIA B3HAUYMTEJIBHO JaJblle II0 HAIPaBIeHNIo
K BeplInHe KpbLia.
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