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XXI. On the distribution of the Charlonia group of the
genus Anthocharis. By Groraw T. Baxer, F.L.S.

[Read Scptember 4th, 1889. )

Tyus small division of desert species of the genus Antho-
charis, forming a very natural and closcly allicd group,
presents many points of intcrest, both in their relation-
ship to each other and in their geographical distribution.
They are only six in number, but range from the Canarics
on the west to the Valley of the Indus in the east, and
though found in such places as Lambessa in Algeria, and
Malatia in Armenia, cannot be considered as otherwisc
than desert insects, being alwuys found in the vieinity of
country having either desert or gomi-desert charac-
teristics. They form of themselves two natural sub-
groups, viz., white and ycllow, the species of which I
will tabulate and describo thus:—

YeLLow. WiITE,
Charlonia, Donzel. Algeria; | Penia, Frr. Asia Minor; Cas-
'unis; Fortaventura. pian district.
Var. Mesopotamica, Stgr. Ma- Tomyris, Chr. Askhabad.
latin (Asin Minor). Pecha, Stgr.  Algoria.
Lucilia, Butler. India (N.W,

Punjab).

Churlonie, Donz.

The fore wings are palc lemon-yellow, with tho blackish discoidal
spot of an irregular quadrangular shape. The apical patch varies
in hue from brownish to almosi black, likewiso in extent: it is of
o somewhat hollowed (internally) trisngular shape, with the usual
{ransvorse spotted band more or less developed ; costa pinkish,
with rosy fringes. The hind wings are of tho sanic lemon huo,
but with the dark greeuish under side showing through. Fringes
whitish. Base of all the wings dark grey. Bencath the fore
wings arc pule yellowish, with the discoidal spot smaller and reni-
form in shape. The apical patch is greenish yellow, of the same
shapo and dimensions &s the upper surfuce. Costa and fringes
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rosy, tho hindor third of the former being dotted with very palo
lemon. The hind wings arc greenish, very finely and densely
irrorated all over with grey, and spotted more or less markedly on
the posterior margin with whitish, with a small central whitish
spot, between which and the anal angle are two more whitish dots
close togethor. My smallest specimen monsures 28 mm. in
expanso, and tho largest 37 min.

I have two ¢ 2 which differ in no way whatever from
the ¢, and I learn that tho two sexes are preeisely
similar.

This species was first described and figured by Donzel
in the *Annales Soc. de France,’ 1842, pp. 197, 198,
pl. 8, lig. 1; also, under the name Levaillanti:, by Lucas
in the same work, 1847, pp. xlix and 1; and in 1850,
p- 92, pl. 2. This same author again described it in
detail and figured it in the * Exploration de I'Algérie,’
pp. 348, 849, pl. 2, fig. 1. The characteristics on which
he rclics for the separation of his Levaillantii from
Donzel's Charlonia will not, however, hold good, wviz.,
the pink costa, the larger apical patch, and the discoidal
spob being surmounted by another small spob between
it and the costa. These points are extremely variable,
and In a large scries it would bo quite impossible to
scparate them, so that they are cerbainly insuflicicut to
pormit of even a variclal name. Mons. Oborthiir
assures me that Donzel's and Lucas’s inscets are one
and the same species.  Levaillantii must thereforo sink
as a synouym of Charloniu, Donz. It is by no means
uncommon in Algeria, has oceurred in Tuuis, and quite
recently two perfectly typical specimens have been sent
to the National Colleclion from Fortaventura in the

Canaries.

Var. Mesopotamica, Stgr.

Thoe difference between the upper side of this and Charlonia is
slight; tho discoidal spot is less angled, whilst the apieal pateh is
more oxtended along the posterior margin towards the anal angle.
Tho fore wings nro, however, decidedly rounder in shape, this

being eaused by the costa being soruewhat deflexed

posteriorly just
in front of the apex.

On the under surface the difference is more
marked ; the fore wings aro yellower, and the discoidal spot
ubsent, this spot on the upper surfuce only showing through very
indistinctly; the apieal patelr is pale greenish y

cllow, densely
irrorabed with grey.

Tho hind wings are pale yellowish groen,
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i han
densely irrorated with light grey; they aro Soc{‘xdcdl){e :ml;[rc :opo-
: d than in that species.
in Charlonia, and much less spotte ' ; I
ltx;nn,iw. is u.lx;o a larger inscct than Donzel's spocios, measuring
from 36 to 44 mm. .
This variety is as yet only rccorded from A meuin;
my specimens were all taken at Malatia.

Lucilla, Butl. .
&. TForo wings pale gnmboge-yellow, the blncki.sh-browntg;sl;
coidal spot large, with the durk. apical putch extondlgg u:orrizrl n
three-quarters down the posterior margin, and angle Ln od 1 ozein
the samo manner as Penia, the spotted transverse und h o
being more or less distinclly nmrkcq. Costa and frx;\g(;xla %:ein.
Hind wings samo colour as fore wings, tho base o 11;. nng
blackish. Bencath the fore wings are decxdcd'ly paler ye olw. e
the discoidal spot is smaller Lh.un above, with the upxcu: }:utho
showing through as a dark dusting, of the sutuo shz.xpc .1:‘;(;  the
upper surface. The hind wings are also paler yellow, wi o _yn :
very slight dusting indeed of dark xscu]cs' on thf) postonor‘m '{:,E‘lhi ;
the central white spot and spotted margin as in Charlo‘l.na. s
description is taken from Butler's type, but from the scrm: now .
the National Collection, numbering in all fourteen & & an Qti’ ;hc
wmay be woll to add somewhat respecting the under surface to it; b
apical patch is somelimnes moro darkly dusted thun the t.yp}e, ¥ '
also tho hind wings occasionally appronch near . to tho mct 1:)
Charlonia in being finely irrorated with grey, giving theu} t’ho
colour of yellowish grey, instead of the very docided yellow of the
typ‘; The fore wings of  are very pale whitiah. sulp%mr, with the
blackish discoidal spot very large indeed, oxl,?ndmg rxg.ht down to
the inner margin of the cell, being brom.l in px"opm‘hon, {mdlof
s roughly quadrangular shapo; the bl_nckush apical palch lﬂdﬂ 50
very large, angled ns in &, and cxtcndm.g broudl:y cven l?\vcr fo:,;;n
tho posterior margin than in that sex, with only J.ust, n trace of the
transverse spotted band. Hind wings yellow, with the lcns't t.mclt;
of o greenish tinge, and with a broad border of Vdnrk flushng a
round the posterior margin. Deneath the ¢ dxﬂ'c‘rs in no way
whatever from the &, even the discoidal spot being no larger,
though so large on the upper surface. '

The females in the National Collection are very
intercsting, as they vary much in colomt}on,hono boxptg
almost quite white, whereas the cxtremo in tho opposite
direction is very ycllow.
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Tliis species is a closc ally of Charlonia, but the
whitish ¢ at once separates It, together Witli thc vcry
large discoidal spot and apical patch; in tlio 5 also
tlicsc two lattcr characters arc decidedly larger than in
Charlonia, aiid the under surface of tlic hiiid wings is
often quite ycllow, and when irrorntcd with grey is
never nearly as dark ns in Donzel's insect.

All tlio fourteen examples in the National Collcction
were sent froiii tlic same neighbourhood, viz., Campbell-
pore, Attack Bridge, Akhor, and Khairabad, the earlicst
specimon being labelled April 18th, 1886, and tho latest
Julg 27! It s of great importance iii our study of
this small group, iii pointing out which of tlic two
forms, tlic white or tlic yollow, is iii all probability the
ancestral spccics.

Penia, Irr.

This specios is—of the whito group—thoe most ncarly allied to
Charlonia. It is of a whitish colour, slightly tinged with pulo
sulphur.  Tlic discoidal SOt iS brown, and in shapo is a regular
quadrangle.  Tho apical palch iS greyish brown, dooply and
obtusoly angled, oxtending fully three-quarters down tlic posterior
margin ; tlio spotted trausverse band iS angled in like manner,
Tlio hind wiiigs nrc more sulpburous, aiid exhibit the dark undor
sido through.  Both wiiigs aro slightly greyisli at tlio base. Costa
pink. Iringos groyisli nt apex, tinged witli pink at anal anglo.
Bonoath tlio foro wiiigs aro whitish, tinged witli sulphur on the
costal half, witli tlic discoidal Spot swaller, scarcely extending
beyoud tlio costal margin of tho coll. Tlio apical pntcli is pale
greonish yellow, closely and finely irrorntcd witii grey ; tlic costa
apical aros. 'Tho hind wings are yellowish green, fincly irroratcd
witli pale grey; tlic central whitish dot IS small, somotines rathier
indistinet; tlio posterior margin is slightly spotéed ; niid thero is
searcely wmore than o truco of tlio two spots between tlio control
spot and the anal anglo,

Tliis spccics was first doscribed by IFreyer in his
‘Noue Boitriige,' Vi., p. 149, pl. 574, from a single
broken specimen witliout name or loeality ; it was sub-
sequenily found by Staudinger at Maratia, and by
Christoph iii N. Persia and Furkestan, aiid 1 have
specimens froiii Krasnovodsk, on tlic Caspiaii; SO that
1t probably ranges all through Northern Asin Ninor and
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Pergia, up to the edge of tho Khivan Desert. 1 would
draw your attention to the fnct of its occurrence at
Malatia, as we see here tlia whitish Penia and yellow
var. Mesopotamica overlapping each other,

Anthocharts Tomyris, Chr.

& . Tlio foro wings are whito, with a palo sulphuroustinge ;tho
discoidal spot is roducod to a miuimum, nnd is triangular in shape,
tlio base tlicrcof boing angled inwards. ‘The costa is broadly
greyish from tho disco-cellular vcin to the margin, extending from
tho baso of wing to thc discal spot; tlio apical pateh is pale
greonish groy, much rcduccd in size, aiid extending further slong
tho costa than down tho postcrior margin, with no truco of tlio
traiisvorso band, but there aro four small yellowish dots on tlio
COSto within this nrea.  Cosle pulo pinkish ; fringes slightly tinged
witli piuk. Tho hind wings aro rather yellower in colour than tlio
foro wiiigs, showing tlio dark uiidcr sidothrough, and also exbibiting
through tlic single whitish central spet of tlio under surface. The
roots of all tho wings aro blackish. DBencath tlio Coo wings aro
palor than abovo, with tlio greyisli discal spot smaller.  Tho apical
area is yellowish groen, finely irroratcd witli brownish groy. The
Lind wiiigs aro greenish, very fincly irroratod witii brownish grey,
with asinglo whitish dot in tiio contre, on tlio posterior margin of
the modinn coll,

9. This sex is quito remarkable in tlic pattern of its foro wings,
wliicli aro salphurous greyish wliito, witli the duwrk grey discoidal
spot very large, roughly quadrangular, aiid cxtonding iicurly half
across tho wing, and right up to tiio coste, from whence to the
roots tlio costa is broadly bordered witli grcy. The apical patch is
dark grey, large, extending broadly right clown tlio posterior
wargin almost t0 tlio anal ungle, which angle is dusted witli dark
scales extending upwards wnd connecting tlio dark margin there-
witli. Tlio wholo of the inner margin is likewiso more or less
dusted witli dark scales. The costa is finely pinkish. Hind wiiigs
groyish sulphurous ycllow, slightly dusted witii dark scales, wkich
aro particularly noticeable round tlio postcrior margin and along
tlio innor cdge of tho wedian ¢ell. Fringes of both wiiigs slightly
rosy. DBencath tho foro wings aro whitcr than above, tlio discnl
spot showing through almost as largo as above ; tlio costa is grcy
from this spot to tho base, and hus sn internal broad Lordor of
ycllow, wliich is continued up to tlio apical aron; this apicnl patch
followstlic shape of tho upper surfaco vory closoly,but is yellowish,
Ginoly und deusely irrorated with brownish grey, tlio irroratione
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becoming less close down the posterior margin to the anal angle.
The hind wings aro yellowish green, very finely irrorated with
Lrownish groy, with the singlo central whitish spot as inthe &. In
both sexes tho wings are somewhat rounder than any of its near
allics, this being specially noficeablo inthe §. & 43wmm., ? 30 mm.

This beautiful specics was described and figured by
Christoph in vol. i., p. 99, pl. vi., fig. 1, of those finely-
exccuted Memoirs by the Grand Duke Romanoff. It has
only hitherto been recorded from Askhabad, and is the
Jargest of the group, the two specimens before me
measuring, & 43, ¢ 39 mm., the @, contrary to the
rule, being the larger of the two. Christoph gives
29 mm. as his measurement ; this must refer to the one
wing, uot the alar. expanse usually meant.

Anthocharis Pechi, Stgr.

Anterior wings white, with the discoidal spot grey, and of an
irregulur quadrangle in shape; tho apical patch is also grey, with
a small indistinet whitish spot just in front of the apex. The costa
is broadly greyish from the discal spot to the base; base of all
wings blackish. The posterior wings arc whitish, the dark under
sido showing somowhat through. Bencath the apex of the anterior
wings is greenish yellow, fincly irrorated with dark grey ; the dis-
coidal spot, which uppears through but faintly, is pale grey, with a
whitish erescent thercin, The posterior wings aro greenish yellow,
moro intensely irrorated with grey, and having tho single small
whitish spot in the centre.  The collar is pale lemon-colour;

antennx grey tipped with lemon.  ¥ringes white, greyish at apox.
J,82—33 mm.; 2, 36 mn.

This interesting spocies was first taken by Wilhelm
Pech, of Budapest, at Lambessa, in April, 1884, and
was deseribed by me in the Ent. Mo. Mag., vol. xxi.,
. 241, My friend Dr. Staudinger : ikowis
p- 241. My friend Dr. Staudinger, however, likewiso
pul.)hshcd a deseription (under the same name), whicl,
owing to u littlec misunderstanding, appeared somewhat
carlier m the ‘Iount. Nachrichten’; henee the two de-
seriptions appearing so close together.

_ This insect can be recognised at a glance from any of
its predecessors ; the apex is more acute, and the pos-
terior margin straighter ; it is also much whiter than
, A=A . .

cither Penia or Tomyris.  As yet it has only been taken
at Lambessa, where 1t appears to bo very rare, as it has,
I believe, only been taken in 1884, when M. Oberthir's
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collector took it at the samec time as Pech did. Dr.
Staudinger did not find it during his expedition there
the yeur bofore last.

The distribution of the several speeics is therefore—
Yellow Group : N.W. India; Armenia; Algeria ; Ganary
Isics. While Group: Askhabad; Turkestan; N. Persin
to Armenia and Algeria. ) )

Conscquently Armenia and Algeria arc overlapping
areas. 'This discontinuity is very peculiar, and I will
therefore review all the data which 1 have been able to
obtuin, and see how it can be accounted for.

We find both the white and ycllow forms inhabit the
gume line of country, the most distinct species being
found furthest cast and west, both being yellow; whilst
the two very distinct white specics, Tomyris and Pechi,
aro likewise found to obtain within a limited area
almost as far from cach other as their yellow allics.
The varicties taken in the intervening loculities are in
cach instance a sort of connccling-link between tho
oxtreme forms.

To obtain the desired cvidence it is neeessary to go
back to the carly Tertiary times, and sce what Geology
teaches us. Al this period a tropical or subtropical
climate extended from the Pole to the Tropic of Cancer
with but little variation. The temperature then began
to decline gradually, till it culminated in the Glacial
LEpoch, with which the Quatcrnary Iira opens; this
refrigeration was followed by a scecular incrcase of
temperature, which is supposed to have continued with
comparatively unimportant variation to the present day.

Wo must now look to the faunw ol those days for
agsistance, the Mammalia of which will be sufticient for
our present purpose.

In a gravel-bed near Madrid the remains of the striped
hyiena and clepbant, both Alricun animals, have been
discovered. The bone-caves of Gibraltar have yiclded
wany speeics, such as the lion, lynx, spotted hyxna, and
gerval, the two latler being now only found in Africa.
""he Sicilian bone-caves have also yiclded the elephant,
lion, and spotted hywna.

'Plic hippopotamus (/1.major) lived in England, France,
Spain, Sicily, Italy, and Alrica; whilst, curiously, an
oxbinet South Buropean clephant (L. meridionalis) has
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beeii found iii Algeria, whither It must have travelled
from S. Kurope.*

Now of tlic northern Mammalia, tlic mammoth is tlic
only one recorded from Spain ; italso csistcd in parts
of Krance and Northorn Ifaly (range not definitely
known),t but in tlic cuves of Perigord and others iii
Central Franee tho bones of tlic reindecy and musk-
sheep, as well ag tlic mammoth, have been discovered.

From all these facts we must conclude that iii tlic
Pleistocence, post-Pliocene, or Quaternary Bra (as it is
variously called), North Africn was united with Spain on
the one hand and Sicily on tlic otlicr.

Dumont represenbs—in hig ¢ Carte Géologique de
Pliurope’—that the strata opposite each other at Capes
Spartel and Trafalgar arc both of locene age, and that
al one time they were COItiNUOILS ; conscquently the
union fthere was owing to o post-Kocene clevation. 1t
may, however, have ‘becii duc to a, post-Miocene up-
heaval, as Miocene strata oceur U Algeria; whilst thic
iirst connection bebween Asia Minor and N. Africn was
probably iii tlic carlier Pliocene times, after which union
there must have been o subsidence below tiic sea-level
when tlic later Pliocenc beds which cover half Sicily
were doposited; tlicii again tlic land councction was
re-cstablished at tlic time of tlic clevation of Xitna and
Vesuvius, thus forming o migratory line for the fauna
of tlic post-Plioccue period.

Ilere we see, then, two lines of migration to N. Africn
from Kurope, the one by way of Spain and Morocco, tlic
other zid Lunis and Siciiy.

Geologists usnally adopt tlic following plan of arviving
nt tlic land contour of this period, wiz., by raising tlic
land bodily 500 fathoms; {his would unite Nortli Africa
and tlic Balcaric Lsles with Spain, Corsica with Tuscany,
Tunis witli Sicily, and tlic heel of Ttaly witli Luropean
Turkey ; it would also eonvert tlic Agean Sca liito duy
laud, and wake one gread traet of land from Asia Minor
to Greeee, Nortli Syria being united therewith by way
of Cyprus and Creto.  Tlic Mediterrancan would thus
be converted Tiito two great salt-water basins.

+ “Geology ol Gibraltar,” Ramsay & Geike; ¢ Quart. Journal
Gool. Boc.,” p. 505, vul. xxxiv,  ** Pletstocene Mammalia,” Daw-
kius ; Pal. Sor. © *Cave Hunting,’ ch. X

| Leith Admns, * Quart. Journal Geol. Soc.,” p. 537, vol. xxxiii.
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Mr. Mathews, comparing ccrtaiu features in tho
Algerian flora,* informs us tlint tlicrc are in Algeria
279 specics of Oriental plants not occurring in Sicily;
and he furtlicr goes on :—“ Thc qucstion is by what
route did they travel between North Africn and the
Lovant? If wo cxamine tlic castorn distribution of
these spccics we shall find that many of them occur in
Greece, Buropean Turkey, Bast Germany, South Russia,
Asia Minor, and Syria, or some of tlicsc countries ;
others again in Ligypt, Arubla-Pelraea, and Arabia, the
remaindér in botlr tlicsc regions. At Icast half of the
272 specics arc absent from tlio southern sido of the
Levant, und amust have migrated from the north of the
Levant and North Africa, or vice versi. Among tho
species whicli have travelled along this line, but have
not passed into Murope, one may be parbicularly men-
tioiicd, oiic of tlic most micresting iii its distribution,
as it is onc of tlic iioblext of tlic creations of tlio
vegetable world,—1 mcan tlic cedar of Lchanon.  This
magnificent tree, whicli uishappily may be said to linger
rather than flourish in tlic Algerian Atlas, is found
scattered iii scanty patchics i several parts of tlio chain,
but nowhere in abundance exeept at Datna, and in tlic
celebratod forest at Leniet el-Ilaad.  ‘The Rtlautic cedar
ig a distinet vaviety of tlic cedar of Licbanon, and has
been deseribod under tlic name Cedrus atluntica.  Tlic
nearcst point to North Alrica where tlic eedar is again
met Witli is on tlic mountains of Cyprus, where it was
discovered by Sir Samuel Baker in September, 1879.
Sir Joseph Ilooker considers tlic Cyprus cedar another
vsricty of tlic cedar of Lebanon, aiid names it var.
brevifolia.  Another cedar noarly wllied to the Cedrus
Libani is tlic Cedrus deodara of tlic Himalayas. The
differences in race in Ilic Algerian, Cyprus, and Lebanon
cedars imply o great lapse of time since their babitats
were severed.

--One explanation, and one alone, will account for tliesc
plicnomeni of distribution. Sieily acologically speaking,
18 Of very recent ovigin.  Belore its exislence the ranges
of tlic Ablas mush have extended iiilo Greece. It is not
necessary Lo suppose thnt tlio cedar and otlier spccics
travelled in a dircef line hetween North Afrviea and Syria,

¥ Flora of Algeria,’ p. 80, by W, Mathews, M.A., I.I..S.







