





elasses of hebitats, and is almos

large nunbers only in Norfolk; and the vemaining nine speales
were not csught in sufficient numbers to analy:

ndant s;;awm in all three
t the only species caught in
the open meadow. The freguencies of the dai gpecies
iz also guite different between adjacent (but w ) woodland
ociate the abundance of e particular
gpecies with a particular kind of plant, The species fre-

It was not possible to aes

fferent speocies.
periodicity of the Dritish Species wae
analysed. The activity of D.gubcbscurs and
studied in the greatest detail, since thes
eaught in the largest mmﬁwr*m L.gubobscura usus ’
evening peak of and s mid-day deepéase in activity,
reas D.obscura shows a morning beginnir

g of sctivity and an
ular peaks during the day, It is
gubobseura (the species which inhabits both
ddlands) eeapes flying with high end low light,
venge of optimum light; wherea seurs
odland speeies) ceases flying with low light, but has




podlland shade. Other species
1 to permit analysis of the causes
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work on "‘%%m Horth @mm%a %%iw @i . Prosophile®

Prologs e A %ﬁ%‘% 'ﬁﬁ? tuvononio ﬁ%&?iﬁ%ﬁ; but the whole

of the wo

fc ie thet of Tppeum LAXONODY .
the "new systemetics” of the geaus Ix
gmm*ﬁ mm of %%z&& subzene:

nave o f ‘ff:‘:g*ﬁ@‘@é in France, Spaln e .. Hore recently,
Besden hss started to publish the results of collections male
principally ”
the Jrosophilidee of Prench West Afriecs; and Lever sud Sobels i
are at proseat studying | |

in Beotland; Burlas has just completed = &W&? of




mﬁﬁ&w ﬁmm@ﬁ w‘%& t,, ‘

species w éﬁ% has been

mﬁsﬁaﬁm g@%ﬁiﬁﬁiﬁﬁ of the gbssurs
aape m of specles which svoid the habita=

s-gyele which e considers to be

more interesting for mlm nery st
a‘&iﬁm m&ﬁm; HIONE ﬁﬁwr % dnee

esting phenonons. ?%imﬁ:#p two of We spaoite wiewh Boncheby
slmoat ﬁ.&%m%iﬁ@l

Thus they provide one of the wopt extreme exemples of 'sibling
species’. Secondly, iavestisstions of ehremosemel polymorph L am
‘ iills showed vegulsr, oyelical

'&%a Tuis fiﬁ%ﬁmﬁfﬁ%@ﬁ gonvineingl

ﬁfg appare originaten
‘%ﬁ:& e 4o @m&?@ %%% i@ig@ﬁ@;? ﬁ eggi







ﬁa =

(E1lton 1947: 64), 1t is clearly diffiowlt
sology of a perticular
is known sbout either the enemies . |
sherasterised by mall sised lasvae which are difficult to f%
. species ave not as well suited to scological investi=
The ﬁ%ﬁﬁ_i‘?&; but in pl

ssry. BSines my aren of mtm was England, there were
two primary lines of encuiry; Tirstly, whal are the British
speeies of Drogophllal 1 secondly, what is their distribution?
Out of this, the suppl problemns roapons for thelr
neral distribution w@%&;‘m; and the mti@m of adults to
xse Tield

ige of the ﬁi’iﬁiﬁk speaies of [¥ogophila in
T Pape— ngg of mmi%’g




with hebitat and $ime of year weve investigate

of this kind, Nueh of this informat
pasesiant W PEA%
Evolution of the ag“

srkers in this fileld., The Wf&mﬁ literature 2&;







{19%;2& 2?*53& & elassification which atiewpts to reflect the

e , tbernal, and ecom~
rning eggs, larvae, pupse, «nd imsgines, all studied slive.':
Later suthors have aided two more subgenera {for complete list

1 characteristies of dried flies, since Duds studied
miﬁ ﬁmﬁm‘g‘i@ﬁ i& g&m Waﬁ m ﬁi iy s 4

Drosophila {1&3&; but there i tensive key to the sub-
Duda gives an extensive definition of the gerws Drosophile
a8 he delimits it (192he: 198-202), whiech I have not reproduced

1. sturtevent (1939: 136-139,




8.

Subgenus Incis

The distal section of the Lth vein or almost L times as long
a8 the 3rd section. 2nd section of the costal vein only 11
to 11 as long as the 3rd. Carina high, “rams nose-shaped,
without the appearance of an upper lip of a face (Gesichis-
oberlippe) falling away at the border of the mouth. Forehead
anteriorly deeply notched, and therefore snteriorly almost
twice as wide as medially long, posteriorly over twice as wide
68 medially long. Proclinate orbital inserted near the
anterior mergin of the forehead. Thorax reddish yellow,
Abdomen brown to black, without other colored spots or bands,

Ovipostor lamellae of the Pemale hidden

D.congesta Zett.
Dt

Subgenus fAcanthopterns Duda = Spino ok
Distal section of the Lth vein 1 ~72%, exceptionally 3 times
88 long as the 3rd section; in the last case, the 2nd section
of the costal vein is almost 2 - 2% times as long as the 3rd
and the carina is nasiform, underneath with the appearance of
an upper lip of a faee, falling away to the rim of the mouth.
Forehead not very extensive, Proclinate orbital generally
inserted shortly anterior to the middle of the Porehead.

Arista not apieally forked, underneath with only one ldng
basal branch, above with two basal branches, otherwise only
with fine, short hair. Long distance between the dorgocentrals
over 1/2 aa;lang as their lateral distance. 3rd metatarsus

of the male ventrobasally with a conspicuous strong thorn.

* D. nigrosparsa Strobl

¢
ST TN



which is stralghily bordercd
snterior and posterior transverse veins not shaded.




head nol very extensive.
inserted shortly snterior to the middle of 1
Ariste with an spleal fork.

as zgag us the 3rd gection; in the last case, the 294 sectlion
of the costel vein is almos

chesd not very extensive.
inserted shortly anterior to the middle
Arista with an apleal fork: long branches basal to the end fork
sbove and below on the distal part of the srista. 3rd mete~
tarsus of the msle never with a ventral basel thorn, X

o



e —

black bristles, Only one str

n

lst fenur snteroventrslly without a densc

1g hamersl present, the lower o
being minute, «nd only two rows of sevestichal hairs, Hesom
usually all matt, or st lesst with matt hoariness betwee
aerostichal hairs; snal lamel

i an spieal fork: long branches,
basal to the end~fork, sbove znd below on the distel port
of the arista. 3rd metatarsus of the male
out & dense series of small bluck br
long es the upper Hesonotun matt, ususll

medisn dork brown longitudinel stripe.

Two humeral

at lesst 1/2 a8

¥y with a

ly 2 to  rows of




pmall m@k bristles. Two bhoueral bristies pregsens e lower

segment very large (about 3 times ss long as the 2nd segme




13,

and with conspicuous long hair. Carina usually flat, not
nasifornm. Only the 3rd tarsus with a clear preapical bristle.

9. lundstroemi Duda {Pimand)
Oldenbergi Duda (Hungary.)

Subgenus Drosophilas Fell, sens. .si;x*.:

Distal seetion of the Lth vein 1 - 2%, exceptionslly 3 times,

as long as the 3rd section; in the 1lst case, the 2nd section

of the sostal vein is almost 2 = 2% times as long as the 3rd
section and the carina is nasiform, underneath with the appear-
ance of an upper lip of a face,falling eway to the rim of the
mouth. Forehead not véry extensive, Proclinate orbital
generally inserted shﬁrﬁly enterior to the middle of the fore-
head, Arista with an spicel fork; long branches basal to the
end of the fork sbove and velow on the distal part of the arista,
3rd metatarsus of the male never with a ventral basal gpine.

Ho aerostichal magraagktaé anterior to the transverse suture.

1st femor anteroventrally without a dense series of small black
bristles. 2 humeral bristles present, the under one usually at
least 1/2 as long as the upper. Hesonotum more or less shining,
if matt and with a median dark long stripe, then with more than 4
rows of acrosbichal hair. 3rd antennel segment small (at most
twice as long as the 2nd antennal s%gm&nt} and with shorter

haipr, if exceptionally large and longly haired, the carina is
nasiform, The lst, 2nd snd 3rd tarsi with cleer dorsal preapical

p



BoOMEMBN SMENIN oW MK e

é@?ﬁa ’

Java



15,

Described by Becker (1905: 219-222) but not discussed by Duda

ex Bigot. (Canery
Islands)

ripes Macp. {Juia,bs@aﬁﬁ&

af*«ﬂlar deseription,does
naa believe it is a
Drosophila)

% TIncluded in Burla's check 1ist of Swiss Drosophils (1951: 37)

% Drosophila included in Kloet and Hineks (1945: L01; L33)

" Though Duda's specific descriptions are extensive and
sccurate, his subgenera seem o segregate out consplcuous
characteristics rather than natural groups, an& it is not sur-
prising that Sturtevant, in his more natural classifiecation,
retains only two of Duda's eight grouvs.

Two of Duda's subgenera, Acrodre

(= Spinophila Duda) are based on single characters, as already
pointed out by Sturtevant (1939: 140), and one other, Acanth-~
opters, includes only one species, . ' " which is

separated on the basis of a long ventrobasal spine on the 3rd

metatargus of the male. Burla, in his clasggification of the

in the "as yet anelagszfisé”rgraﬂp of gpecies. In addition, Duda
includes 8 ko yza, deseribed by Hardy (18L9: 361) as s separate
genus, as a subgenus of Jrc hil

a, and adds & closely related

2. Does not occur in England



R S PV (R S S

e

&ﬁiﬁm and defends this azﬁsath (1935: §5... ﬁg; it

3 225 . ﬁm the

sbove the level of ppecles is o
matter of taste, it sewews best to follow the general practicc
end exelude the sbove m proups fra

separate genera {atw’g@mmg 1oh2
relative runking of groups

I

Fallen has also been removed
Gtone, 1952: 7).

imada's glmiﬁ&ziﬁx; of Furopesn lresophile
rehensive, ineluding all the mqe&mtm materiasl

most comp

r the subseguent clessification of Hu
(1951} is more thorough, being based on churacteristics of
eggs, larvee, nd ﬁﬁg}% as well ss imagines, and including

wmber of species deseribed since Juda's paper (. gl

generally seeepled definition of the genup
ohdly is: smull seslypterate flies with the following

ecies st1ll to be validly named by Basden (1952:




one smaller then ik

sogtalars; one Lo throe st : g
socentrale®; prescutellars usually sbsent (present in

orag ani species similar to each, repre-
Lata am‘fi,, othor forms): two
i wossed; dise of seutellum .
bare; costs twice broken, reaches apex of fourth vein; m
small bristles just beofore distal sostsl bresk: disesl and |
second basal Qﬁi& sonfluent; anal ecll present, often incom-
plete; prespicals evident at least on third tiblae; serostichal
‘hairs in six or more vows in front of transverse suture, four
19L3: L6,
burla follows Sturtevant in his reclassifiecation of

socentral bristles.” (Patterson,

sophile, whieh is as Tolloy

haracters used can be found in Demeree

g;@“;ﬁ aylﬁ {31951)

el *3%’5‘? %‘éﬁ% émti ngland *e%ﬁi

t &%}g Gitat Lipor 1 @m avre slmont
%%‘i m %%fﬁwaﬁ% {1927, but note s made whewre the
alsfes WW}&‘ %@‘m& of other suthors m "




3%137?’”

, addition % |

e am  n (
-

short, not colled. ?a@zm r&mwl& short, not colled.
(trenslated from Burla, 1951: 70, who omils some

charactors used in %W%ﬁ%ﬁ%is definition of the subgenus




B G e

md the gut; testes &mg; ayir&ny colled; epgs
— remeing of follicle eells; flowe
{sturtovent, 1942: 28)

r~fecding species.” f

-F rown species with pre-
scutellar bristles present, srists with eight branches,

posterior cross veins distinetily sinunte, testes ﬁ%iiﬁ%g
seopiacle loosely ecolled or looped,
tterson and Stone, 1952: 13)

egge expanded at tip, ventral receptscle long end tightly




cae thin-walled withoul sclerotized centers,




repleta group

Patte m ﬁﬁm doubt that _.unl & belon
to the v:%x*ﬂiﬁ g mmmra 11 %o be nearer ﬁ%& wimiaa




Wot elessified




‘unclessified’. 41l the species which Burla aid mi&
Switgerlend occur W rarely in %m;m

several new species have been ndded to the check
| 1945 (Basden, 1952: Collin, 1952). OF the 208 species, I have
| found 22 in my collecting.
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Sinee Purla (1951) Aild sueh exmcellent deseriptions of
most of the species, and Duds

(1935) elso did careful des-
eriptions, particularly of the position and leng
bristles, I shall not add to the nmuiber
Drosophila worker will have to compare, Pollowing the key to
the British species are references to the various deseripliions,
and a discussion when the specimens I have collected do not
rpee.with the deseriptions of the other suthors.
descriptions tend to be more

th of the

of suthors & prospective

complete on external characier—

do not give as much detail
of external morphology, dut inelude internal characteristlecs
and wing indices, and follow the pattern set out by Sturtevant,

Patterson and Vheeler, and other ¥

istics; whereas Burla's descriptions

orkers in the United States.
In the discussions and deseriptions, I have use
terminology outlined by Sturtevant (1942: 7-21) aend followed

i the

by Burlae and other workers in the field, MNost of these
echaracters seem ressonsbly constant between individuals of a
species, MNowever, I find wing indices {gﬁiw%n in most des~

enent) are quite variable.
deasuring 20 wild D.gsubobsecurs individuals from different

eriptions ss an spproximate measur

loealities, 10 males and 10 females, I got the following renge

of variation with respect to the L wing indices
range aversge Burla's figures
Costal 2.L - 3.4 2.7 2.4
Lth vein 1.8 - 2.1 2.0 1.9

§x 1?? - 2.0 l;@ 1@?



f, 11 111, . V. 4v, Durla
isth vein L A AT 10 A0 35

costal ) }*3 §.~§iv ) 315% ﬁ;ﬁ §¢€3 3,.& ﬁgg
Le 0.7 0.7 0.8 0.8 08 0.8 0.7

hould be used with earve, e
aeseriptions, my wing index measurement:

those of Burla {m&z?; in such cuses

Heles e T OmeT 1ifPered mimﬁ‘%}w, I used those




includes sll the species found in Gres
I have tried to meke the following key suf

- two sections of the w, since the »
of theso twe species is not alwoye




aiseuss the type deseriptions =
serily Duls (1935) ami Burla (1951). Burla
aiffer in their meesurcment of chesk width, since Duda usuall

sots, Durla's
1 hove inilicated




el o

key and ngzsm, This work is ef vory little velue fop
the identification of the v
this reason, no reforence is me
what little value 4% pe

‘which %@h, as cpposed fo
since in overy way 3 both Burl

found in Burla (1951: &
16-18) .
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{ @ ,3’3 ﬁ‘ééwﬁ gm}i 3*’»« *"ﬁ’uﬁ? e
Capina wide,

} v {Wi‘&% @i’ m ﬁiﬁﬁﬁi& é%

: mﬁwﬁhai‘mmwﬁmi L ¢ index (length of the

Jrd sectlon of the costal veln length @ﬁ* the 3rd o ;%mm of the

bth vein) and 5 x (1 of dlatal pocticn of the 5ih vein/
iransverse vein).

gpecies ocowy



several long bristles, and
1rregnlarly PIO0OA) cussrrevrsssannrnrse

FErE AR TR S 28 238

(rig. I1=1; (9 3.5-h.5 mm
including the end-forz, Carina

Avista with 9-12
flat. 2nd ors




.

2- 3 long bristies
on the under side., 3

sterno-pleursl bristles,

Fig, 1I-1. The inside FPig,II-2.The ab- ¢ length of theigue

of the fermar of the dominal pattern ; & Ak .
enterior leg of D.imui- of the 5 of p, °8%. lst tarsal sogmemt
éﬁm « ¥ the femur; mlgrans ot % bavtrn Tan b
el mimgmﬁir $E Tie smisrior ocN

the male shorter snd thicker than that of the posterior leg, and

with yellow, brush-like haivs. 8 rows of merostichal haivs.
Abdomen ss in fig. II-2*>, 1 bristle anterior to the distal break
in the contal vein., Only the dlstal cross-vein, as well as the
distal end of the 2nd and 3rd longitudinal wvein, shaded, Ving
indionl: L.hy 1,83 .55 1.0) s cnnseiisnnenns B 00

gshort black bristles. (9 L.O = 4.8 iz ¢ 3.8 - L. mn, Ariste

with 9 - 11 branct

without & row of

es including the end-fork. Carina nesifornm,
2nd oral bristle 1/2 - 2/3 the 1st, Palps with 2 - 3 bristles
on the under side, 2 long sternc-pleural bristles, the 3pa
about 1/ the length of the longest,

1st tarsal segment of the anterior

ot shorter and thicker than those of

the posterior legn. 8 rows of mcrog—

¢ichal hairs, Abdomen am in Tig.li=3,

. 2 bristles anterior to the distal
Fig.ll=5, 7he &ifm{ minal
E}%’;tﬁm of tﬁ%’: ¢ of D.hiatrd

13' m@m@ é@ Tot alweys extend so far toward the anterior
margin of the tergite,



it 5.0 mm.  Arists with about

s Often %gi%ﬁ darier, 4iffumely
ﬁ rows af i1 hairs.




 ihixd of th gonotu: (saterior %o the 1
~3.9mm s 2.5 mm Arieta with 7-10 brea
ineluding the end.

fork. Cerine pesiform. ZPelps spocu-shaped
with equelly strong bristles &gﬁ,ﬁ&nﬁ' and

waderneath. lesono

yellow to dark brown. 6 rows of asrostichal helrs., 4ibdominal
tergites yellow with & blac: bsand on the 3}&%&@%&3& mergin which
is straightly bomiered

'&ﬁ%ﬁﬁi&ﬁ? and medlislly interrupted
(widely esnteriorly: nerrowly posteriorly). ¥ing indices:
Et%’“%:?i A ﬁ"ﬁ%gﬁ? %ﬁg‘”’ia%; 1.2 10?} BEEU S BB HE S G ﬁ&g&ﬁ‘mﬁi&

e §§¥

fl!k!*tiiﬁ&#ﬁ'!i"**tﬁﬁ&i&ﬁﬂﬂi%ﬁ&ﬂ!&#ﬁaﬁi.%&Qk&!ﬁtii!&iﬁ&ﬁ%#?_

Ts &8s m m&m; Wi&ﬁ k%‘i 50 Dlal: . csssnnrsssnnassl

: ‘ l ’ ¥
(:mﬁﬁ,gg%%ﬁné*n&#wm;##m@ ' E e

3.0 mm. Ariste with 7-8

brenc es im}; ing the snd Caring n

asiforn, wedially
grooved. Felps with seversl almost equally strong bristles

14. D.@geularie is desovibed as yellowish brow:, and keyed wxﬁ&??




e

apicslly snd on the under margin. Abdominel tergltes with

‘blaek bands on the posterior margin which are medlally lnter-

Zesonohwn

geesslonally dexk yellowioh brows, §

“he sbdoninel peottern the tergitesn.

wider loker-
glly, resohing the saterior

rupted snd bHeoon

mavgia of the terglis; nole-oke

ye 1low

gpots on the laterel m

Ll

replets giow (p %6 )

sr serootic

pale yeliow, with 1, or et the most 2, 1

LR R e

fow shorter ones. (92,3 = J.8

i SRR A SRS L e

w5

& = 1 brenches ineludl

Plgeli-5, The mpex ¢

the lst and 2nd tars
the amterior leg of
oLEoure ¢

brown, sometinmes with yellow patohes on the latersi n

what wider posteriorly. Cariue

nagifora, sometimes only in the
W

ey hal? of the

6 - 6 vous

of serostichel haire. 1t aod 2nd

tarsel segment -f the anterior legs
of the meles with combs of two Tomany
1

e

ShA

dominel teorppites shining black or

15, Occasionally, dwarf individuals of this species are found,



Avel plets  of - ‘the males without w,gnlﬁw bristles. Ovi
imanm of the ﬁxﬁ@&@ wﬁ.ﬁﬁy or nerrow
with amg bristles m the apex (mﬁmia%m m 2

3 sbout 2.6 mm. ,%mm%a %%iz 6 - 8 branches including tﬁw e
fork. TForehesd ﬁmésft equelly wide snteriorly and gﬁ%@%g}ﬁzﬂ '4'

ﬁﬁ%ﬁiﬁm naive., Hales g&@f@gg@ gos- onbs o1 the asnterior
lominel &+ xsg;m% brown to blackish brown. Anal
vlates of the male without peg-like bristles. Oviposior

tareus.

lamellee of the :ﬁ‘;&%&.ﬁ narrowly ro

unded apleally, with con~
splouous derk yellowish brown bristles......subgenus ;

ellow with ab

dernestn, sd numerous lrresule
{ o about 3.5

mme & ;bout 3.;‘;‘3 mm, -~ bat

there is & great amount of veriabllity in size., Arviste with

1C = 12 branchen inoluiing the end-fort. TForeheud besoning




2 rows of aérnamiagai helrs.

/9»' [V— = ok

Figaigwé; %&i@ &Vi?&ﬁ%ﬁﬁ
Se.funeori ilg ¢

o %ﬁ@ &aﬁﬁa&&&%&@iﬁt

. out sex-gonbs on the aﬁﬁ%riag:,

Seversl aﬁafina& hﬁixﬁ %ﬂﬁﬂnM
%ﬁlﬁgk

Abdominal %%z@i%@$.°?

black bends on ﬁ&ﬁ‘gﬁﬁﬁﬁriﬁr j
mergin of the tergite which g}

re-or-less completely inter

h@ﬁﬁﬂ—?ﬁﬁ}ﬁ%ﬁiﬁﬁ on the dorsal edg

solorless: velns brown. ¥l

imﬁ-ﬁ@ﬁi 5;@3 3-4%3 %a@; 1@1}*&*;

BEEEIE VR E R BB BBV ER BB T T ERFE RS LA BT B RN R RG B R R Fs

ron the humeri to above

fﬁ&t
heirs.

running forward, one fronm the base of the wing:

Juet below; and o mpot on the sternopleure.

Carins high, slightly flattened.

the voot of the wing.

et

8 rows of scrostichal

Fleursepsle yellow, wlth two reddish-browa wmiripes

the other

Abdomen yollow;

; H_*J



interrupted in the mid-line and narre
rupted, laterslly between the mid~line snd

yellow with black bands o

AR T 4

rplcen IRto SpobB..seeessdl

nasiform. 6 rows of serostichal hairvs,

Hesonotun yellowish
brown. ?le&&&ﬁ'gﬁllﬁﬁ? with s brown lov

igitudinel stripe. ¥ing
indices sbout 2.5 - 3.0; 1.2-1.5:(ns 4 ¢ given): 1.0 ~ 1.1.

ERS SR B SRS S B L IHI AP I RSB AR RGN EE S é‘gsmc*«t%ﬁ.

2 (2.40W)




"

sorostichel hairs. lst tarssl segmen:

Tupted. - (About 2 mm. iviste with sbout 9 branches inel

the end-fork, Cerines rather ﬁi&% flat. éﬁa&m%m shind
reddlsh yellow, ocoasionally with emedial longltudinel e
which becomes wider between the ﬁ#mam%mlgg 8 rows of

of peg-like bristles. Wing indices about 2.2 2.4; 3&%&%; 1.3

BB EBR LRI OB AR B E VP EE R E S E BB E A B E N B VS S E BN R RS

epieal bristie,

benesth which become shorter basslly. 8 rows of mmmimﬂ h&xﬁ
lag indloes: 3.7; 1.5; 0.6 1.2 =

18.




».

HOLADORTS STURTEVANT 1942 (see p. 13 )

1. HMesonotum derk greyish brown

matt.

brown, same color es the fore-
" hesd or lighter, the latter
diverging anteriorly frem the
porder of the eye.

3. Postverticals ¢rossed

than medially long.

5. Second orbital 1/2 the lst
standing outside the a-.atm.

6. Wing surfaces dirty yellow:
veins browmish.
7. Clegpers of
and thick, with a comb

of long
peg-like bristles (fig,.I11-7).

2O £ (ﬂ &* i a.‘ff E

Llons

tum blackish wm :

MenOnD

ghining.,

cellar triangle and orbite
bleck, davker then the forehead,
the latter not diverging enter-

iorly from the border of the ey

%, rPostverticals convergent,not
L. Forehead anteriorly as wide
as or norrower than medially
long.

5. Beco ghort
<1/2 the 1st, stending behind,
but not ocutside the lailter.

6, Wing surface pale yellowish;
veins yellow. '

7. Clagpers of the male long,
thin end curved, with a long
ecomb of short peg-like bristles
(£ig.11-8),

d orbital very



8. strong costal bristles 1@ |
more than { the 3rd costel less than § the 3rd costal
segnent. segnent.

9. Wing indices:2.1:2.1;1.2;1.7. 9. Wing indices ﬁ;*{;@;gigﬁ;iyv;;j:f:;.
10, Tiawn v, 10, Palps yellow

¥Fig.1i»7. Claspers of
the male of D.deflexe

B.DEFLEXS DUDA 1920
tuds (1925 a:222) hes a key but no deso:
Puda (1925 b: 304) gives an extensive deseriptio
puds (1935: 78) has & more complete description
previous article. He changes nothing, but edds a deseription
of the orbital bristles and sbioninal coloration. ,
Burle (1948: 277=279) has a re

species, ealling it D.guyenoti, end includes
4










vant (1921: 77-78) hes o deser
rnal characteristics, end gives a list of numerous
shows a specimen which
Fig.18 showa the male genitalis,
Duda (1935: 77) gives a more extensive des
ming that of Sturtevant. He deseri

slightly flattensd
Patterson (1943: 63-65) hus a deseription almos
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MELANOGABTER GROUP

"Yellowish species: rother long ?&ﬁwﬁz receptocio;
medium long spiral testes; no opaque aress on bergites:
larvae do not skip; sex-combs present; sternc-index .5 to .63
anterior seutellars convergent.” (Sturtevant 1943: 29).

There are two representatives of this species group

are very difficult to ﬁi&tiﬂ@ai&};@m ginee I 4id not caten
the latter species, the following discussion is based

deseriptions of other authors, and leboratory stocks of .
3 Burla (1951: 82) gives the following &

Wings mlatiwl;r smaller Wings m&atim&y longer
Cheek width (underneath Cheek width sbout 1/6
{(Pig. II=10)

(the greatest sye-dismeter)

(rig. 11-9)

unggng %ﬁﬁ @?ﬁi%ﬁlg .éﬁ}

Palps incised inside; outside Palps narrower, m%giéﬁ a

little widened; ins
scarcely incised,




W .

Patterson (1943: 72) slso notes thet the abdomen of the @ﬁ&#

ng is shorter and com

arit ewhat thiecker. IHowever, the
only certain means of identification ls the struecture of the
male genitalis. ‘
Sslles (1947) hes done &n intensive survey, and found
rumerous differences between the penitulia of the two spe

&

The most useful distinguishing feature is the one noted by

Sturtevant in his type deseription. The genital arch of both
species has a process, bul that of D.melang
is much smaller than that of D.gimulang

saater (fig.1I<114)
(fig.11-118), which,

Fig.11-11. Progess on  the &amm:. — A, D.melenopas

yellow head, legs and kh@m, and black sbdomen.

Sturtevant (1921: 89-91) gives an adegunte doscription

cles,



with & m plate {3-2) of this amall, cosmopelitar
which is extensively used in mtm rasaareh
Duda (1935: 7€) gim an extensive Wﬁ&twﬁ @ﬁ‘ m

Sturtevant (19&% 1) writes of the '
sor "This is the speeies krown to all

son for this substitution; but 1 am no

% o m*

%imsiz.ﬂs 71=72 uped s
@:@t&m (1921) with the addition of deseriptions of the internal
eharacteristics, ! _

Burla (1951: 77-81) gives & translation of Patberson’s
deseription differing in ne respec







BOPO ,t;mx mg ventral regentaele short;
temtes eiliptieal: earina broad, flat

gaster group); testes rather shopt
but still spirally eolled; esrina narrow, not
(sturtevant 1943: 29)

group must be extended, since D.
has two teeth in the dlstel sex~comb. .
It is not possible to comptruct a velisble key which

and females, since the most useful




because color, which is one of the weys of distingulshing th

enge of varisbility is given for the two memsure-
ments used in the key (tabs. T and 11). It is clear that there
, Lwe gnostie charecters, However, -

talten in congunctisn with the shape of the genitalis and eolore |
ing of the thorax, they are very useful cheracters for dlm- | \
tingulshing species. . |
In addaition to the specles deseri
ssentatives of the ghaeurs &

surla {3,.,»3 ﬁ?ig#ﬁ?@} is ensily recognized by the very

pabs of the male. end the absence of corbs on the 0
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Table II-2

D.tristis

D.obscura

D.obscura-X |

E i

D.helvetica

D.ambigua

D.subobscura

Table II-2. The range of variability of ratio of length
of the 3rd costal segment covered by long bristles to the
total length of the 3rd costal segment.
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conspicuous terminsl bristle -

{Palps very rotund, with one
(£ig. II=1h). Thorax darik brown, with lighter sides. The
external process of the genital arch has & very character-
istic anguler shepe, giving it a square appearance when
viewed from sbove. Hedisn process very large and bulky,
on top (fig. 11-12). Anal plates

with the clasper como
as in fig. 1I-15. Wing indices: 2.2 - 2.8; 2.1 = 2.3

20. Rarely, D.gubobgeurs individuals occur with two long

bristles close together near the end of the palp, bub I
have only seen this on one of the two palps.
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= , 3l gmml arch of
‘é“‘ai?&f& ﬁm sonsploucas s showing &
ternnl Dro-
a: 0, the modion
&ﬁ%ﬁh Bristleos
on the externsl

Wﬁ%ﬁ% not chown

bristies

wibs cecupying sbout 1/2 of tho segnent, and
the lot with %@»-1? peg~1ike brigtles, the 2nd with B-11 wﬁ;&;&i}‘
ternnl process of the

penital apch obtusely wedge-like and
shopt,  Hedian process VOry pound and eup~gheped, containing
within it a dense, black eles

(£ig, 11-18) indlplates @s in fig. 1I-19. Wing indices:
2*§§ 3‘*&; gﬁ!%? }‘,?ﬁg e . i
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I1-23;, (Palps slongated with one ﬁﬁmﬁgg terpminel bristle, L
and 8 ghorter subterminel one {fig,I1T=-2.). Thorax yellowish o

: |
xwm with 2 elesr darker longitudinal steipes. Tarsal covbg

£y

?ﬁ?im;g i/ = 1/2 ﬁf the let and 2nd tarsal segmente ,
-10 pag~liike uristies i the 1st and 68 in the 2nd {teb,Il=1]

“edian process of the genifsal srch long and gréceful with o M ,
of 7116 1 :

i
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?igiixwﬁgaﬁﬂig of  Fig.11=25.The
D.ghncurs . : i%fﬁ m&i& :g}iaw
re

on the z}fﬂeﬁ%ﬁ m%
shown . i

8l proceas (fig 1I-23). /Anal plates am in fig. 1I-25,
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in ihe 2nd (teb. 11-1). (Palps very elongated with a
terminal and weak subterminel beistle (fig. 11=26] l

e

ig# : iz**&a mﬁ ﬁ‘f .;} %-&;;‘gw

Fig. 1127, Left mm..ggwg (|
éﬁ%ﬁ%}. aveh of . ensl plate of B.

Thorax uniform dark brown.

imbternal prosess of the genital
arch eonsidersbly shorter then the medlan process. Hedian
protess Very long and pather irrepular, eontelning the long

glasper conb

of B-10 peg~like bristles on & ralsed internal
spocess (fig.11-27: Anel plates as in £ip,171=26. Wing indices:
21=3,152,0-2u110,9°1.1:1,6-2.0%

t (p.13]
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one {fig. 1i-29).

uniforn dar

L preyiahel

g, External process of the pex

areh pub-truncate and short, Nedien 7PoCESS VOry PO

arsl oup-si

ped, containing within it the clugver com
=4 pop-1ike bristi.cs {fgﬁi 1130}, Ansl plates ao A
: iwg:& @mg mj{i@ﬁﬁ 33"%};3‘“% UE*/; %viwﬁ) BEER B IR ?h;w- »

i

%fs%@ﬁ gggg@i 0

qam (0. o

}



By
Key to shﬁ‘ﬁﬁmalﬁé of the gbgcurs .

1. Capina inconspicuous and receding in the lower half of the
face, starting just below the 2nd antennal segment {f&g¢XIe$§}f
Ovipostor lemellae with a distinct brown border, and withmgﬁ':
aaaayiﬁuens ﬁhickwnaa‘pag~lika bristles (fig. 1I-32), Palps

very rotund, with one conspicuous

bristle which is terminal (rig.

1I-1l). Thorax dark brown with
lighter pleurae. Wing indices:
Fig. 1*33 Eigﬁ% avipastar : 2.0 ~ 2.8; 2,1 - 2.3; 1.0 - .41
jemellae @f,g;i*;fgu ca - : , :

PP «quﬁ,}ﬁﬁgﬂ;ﬁ_@ (;«Q' "1 )

?”22 sw e

Carina rather conspicuous (£ig.11~16). Ovipostor lamellae
[ ]
pale yellow with thickened peg-like bri&ti&s.§,, ,,,,,,, .2

2. Palps with two agﬁ&llg strong brisiles, one terminal, one
sub~terminal (fig. ﬁiml?} Ovipostor lamellae pointed, with

conspicuous bristles (fig. TI=33)
Thorax blackish brown, with two

. %iﬁ@, unclear longitudinal stripes.
’ ' Viing indices: 2.6; 1.6; 0.9; l.?ﬁ

Fig. iiﬂﬁ};ﬁi@hﬁ avipast@r 4et .
lmllﬁﬁf i}. - a";cq.;;onawn‘uiao&ig»ﬁm {p'rl\)

Palps with only a long terminal bristle, and sometimes &
nc=¢t¢&0&3

3., Yellow patches on the anterior ventral border of the 5th

ﬁhﬁg‘tﬁ? Eﬁht&m&i 9!16#‘!!1:)‘115?1*‘*.‘»*&

and 6th, and sometimes the 3rd and Lth tergites>>, One or two

22, These vary considersbly. gometimes the patches are clear
and unmistakable; sometimes they are very inconspicuous.
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long thin bristles on the ovipostor lamellee at least L=5
times as long as the other h@iaklea,.**i,.,*w..ig,*q,*ﬂ,,a

No yellow patches on the anterior ventral border of ﬁﬁﬁ -
tergites. (vipostor lamellse with one thin longer bristle
about 2-3 times @s long as the other short, stout
%&iﬁﬁiﬂa,a.,,..,*g,,**,**,‘,*y,,g;‘.,*q.‘**‘*.i*uaﬁ

4. Thorax yellowish brown with two ﬁlﬁﬁ? darker 1@&@&%&&1&&&

Only one prominent

terminal bristle, end a shorter
subterminel one (fig. Ii=24).
zigj 1&?; %a?% 1 ﬁ di;g_kk {zg* LA‘ )

» iighter in the region of the

snsverse suturs, hunerd ané pleurae, Two prominent
bristles on the edge

ﬁf‘pﬁa ovipostor lamellae {fig,I1I=36)
Yellow spots very conspicuous,
expanded and gometimes visible
on the 3rd btergite., Palps very

elongated with a strong terminal
¥ig,11=36,Kight ovipostor brigtle and a weak subterminal
iamella of D,gbscure-X ¢ Wing indices: 2.4 - 3.1

2'{; i 2*&; {}&9 " 1;1; 1:5 it 2;&; B kAR EEN cgé!, ) ” n




3 T lemella as in £ig. II=37.
3 - Palps rounded with a com= :

1 bbb-é\p =

| .spicuous terminal bristle
%?ig‘ :Iaa?. Right wiwa%ar lam~ (fig. II-21) Wing indices:
aubobgcurs 2.8° 3 1.9; 1.03 1.T0svenns

scure (p.70

less than 1/2 of the m
costal segment (teb,II),
Ovipostor lamellae as
in fig. 11-38, Pelus

" with one strong terminal

Fig. II-38, E%igm, wimi‘«er bristle, and usuall;
ambigus shorter, weaker sube=

L



sriptions of color, marcings

hese vary so much with sge, that the
desoriptions arve of little use. He gives an $llustrotion of the
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: lent deseription
dni) with Lllustrations




CORRECT APPLICATION OF THE NAME DROSOPHILA OBSCURA FALLEN
AND NOTES ON THE TYPE OF D. TRISTIS FALLEN
(DIPT., DROSOPHILIDAE)

BY A. J. CAIN, J. E. COLLIN AND V. R. DEMEREC

Reprinted from * The Entomologist’s Monthly Magagzine,” Vol. lxxxviii.
Date of publication: September 22nd, 1952

2l 19 SR T 1 s A

Pomini (1940) has shown that besides Drosophila subobscura Collin
(1936: 60) and D. tristis Fallén (1823: 7) there are at least three other
dark species of the obscura-group of Drosophila in Europe: Burla (1948)
has added two others from Switzerland. However, the correct application

of the name D. obscura Fallén (1823: 6) has not previously been deter-"

mined. Through the kindness of Dr. R. Malaise of the Riksmuseum,
Stockholm, we have been able to re-examine Fallén’s type, labelled D.
obscura in his own handwriting. This is a male, now covered with mould
and in very poor condition. Examination of the genitalia was found to be
essential, and to facilitate this the abdomen was removed, treated with
potash, cleared in clove oil and mounted whole with the ventral side
uppermost.

A comparison has been made with material of the following species,
similarly treated.

D. helvetica Burla, 1948, Italy. D. tristis Fallén, 1823, Italy, Switzerland, England.
D. ambigua Pomini, 1940, Italy, Switzerland, England. D. subobscura Collin, 1936,
Italy, Switzerland, England. D. bifasciata Pomini, 1940, Italy, Switzerland. D. obscur-
oides Pomini, 1940, Italy, Switzerland, England, Scotland. D. sp. n. 0r. obscuroides (to
be described by Mr. E. B. Basden).

The provenance of the material examined was as follows: Italian Thaterial, from
stocks of the Universitata ‘Instituta di Genetica, Pavia; Swiss material, from stock of
the Zoologisches Institut der Universitit, Zirich; English material, collected in the wild
near Oxford; Scottish material, bred from stocks of Mr. E. B. Basden, Institute of
Animal Genetics, Edinburgh.

The figures illustrating this paper are camera lucida drawings of
mounted abdomens ; the slides, with the exception of the abdomen of the
type of obscura (which belongs to the Riksmuseum, Stockholm) are de-
posited in the Hope Department, Oxford University Museum.

The only distinctive characters other than genital observable on the
type of D. obscura are the tarsal sex combs on one foreleg (eight teeth in
the first and seven in the second) and the absence of any clouding on the
wings such as is found in male D. tristis.

In the accessory genitalia, the external processes of the genital arch of
the type specimen are tapering and slightly truncate at the tip. The
median processes are long, graceful, and somewhat up-curved at the tip.
The clasper combs are long, with nine well-spaced teeth. These characters
provide an immediate distinction from the following species. D. helvetica
Burla (1948: 276-277) has very broadly rounded and partly recurved ex-
ternal processes, short, stubby median processes, and combs with teeth
arranged rather irregularly, not in a uniform row. D. tristis has broad,
flat external processes, long, straight median processes, and combs with
teeth arranged along a shallow curve, not in a straight line. D. ambigua
Pomini (1940: 157-159) is very similar to D. tristis,. but with a straighter
comb. D. bifasciata Pomini (1940: 155-157) has elongated and rounded,
rather club-shaped external processes, median processes rather shorter and
broader than in the type of obscura, but longer than in D. helvetica, and a
straight, regular comb (fig. tA). D. subobscura has most distinctive ex-
ternal processes, each drawn out apically into a long flattened point,
median processes very large and broad, and a short, regular comb (fig. 1B).
D. obscuroides Pomini (1940: 149-152) agrees in every way with the type
of obscura. It has elongated external processes as in D. bifasciata, but
wedge-shaped, not club-shaped (fig. 2A). The median processes are
longer and more slender than in any of the species just discussed, and the
internal processes bear a long straight comb. It has also been noted
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(J.E.C.) that the male genitalia of D. obscuroides are distinctive in having

a more ample and protuberent genital sternite than usual and longer appen-

dages to the penis, the ventral pair of which are somewhat laterally dilated
and flattened towards the tip. !

B

F16. 1.—Ventral view of the posterior end of the abdomen of: A, Drosophila bifasci-

ata Pomini; B, D. subobscura Collin. Setal bases are shown only on the genital

processes and nearby portions of the gth tergite. 1, anal plate; 2, ends of penial
processes; 3, clasper comb; 4, median process; 5, external process.

There is no doubt that the claspers of D. obscuroides are identical with
those of the type specimen of obscura (fig. 2B) and the few other characters
available support this identification. Consequently D. obscura Fallén, 1823,
is the correct name for D. obscuroides Pomini, 1940 (syn. n.). The genitalia
of D. obscura are exceedingly similar to those of Mr. Basden’s new form,
which, however, can readily be distinguished in other characters. D.
bifasciata appears to be the next nearest as regards the form of the genit-
alia, but the club-shaped external processes and comparatively short median
processes make separation easy. The only European species of the obscura
group which was not examined was D. alpina Burla (1948: 274-276) which
is readily recognised by its very long sex combs as well as the lack of
clasper combs. ;
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It should be noted that, as noticed by one of us (J.E.C.) the ‘ Fallén
Collection ’ at Stockholm does not contain all the specimens from which
Fallén described his species. It was presented to the Riksmuseum, Stock-
holm, by Zetterstedt in 1831, a year after Fallén’s death, as shown by a

i .
Mty

B

FiG. 2.—Ventral view of the posterior end of the abdomen of: A, D. obscuroides

Pomini; B, type specimen of D. obscura Fallén. In B the parts are somewhat dis-

arranged. The penial processes cover the right clasper comb. Both median processes
are deflected under the external processes. ;

[Note.—The figures have been drawn by A.J.C. and V.R.D. from individual mounts and
in comparing them with other similar mounts of the same species allowance must

be made for any differences’in the position of the various parts, such, for instance, .

as those of fig. 2B compared with fig. 2A.]

note in the first drawer of the cabinet which now contains the specimens.
These specimens are those transferred from Fallén’s collection by Zetter-
stedt, who retained in his own collection other specimens of the same
species. It will be found that Zetterstedt drew special attention to such
specimens (as in the case of D. tristis (Zetterstedt, 1847: 2555)) when he
published re-descriptions of Fallén’s species. Thus it is always necessary
to consult Zetterstedt’s work before arriving at any conclusion on the
correct application of any name given by Fallén to a species and even before
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selection of a lectotype, because it may be necessary for this purpose to
select one of the syntypic series retained by Zetterstedt, as for instance in
the case of D. tristis.

With regard to the latter, it appears certain (J.E.C.) that the specimen
standing under that name in Fallén’s collection is not the original type,
because it is a specimen of the Diastata punctum Meigen (1830: 98) of
Zetterstedt (genus Campichoeta Macquart (1835: 547), Thryptocheta
Rondani (1836: 134)). It is certain that this specimen which has pubes-
cent arista would never have been placed by Fallén himself (1823: 4) in his
genus Drosophila (with pectinate arista), neither would he have described it
as “ A D. obscura vix differre videtur ’ (1823: 7) considering the very slight
resemblance it has to that species. Moreover a specimen under the name
D. tristis in Zetterstedt’s collection labelled ‘e Mus. Fall.’ is a somewhat
immature specimen of the Drosc ‘hila which has always been associated
with the name tristis; and Zettcostedt (1847: 2555), when re-describing
Fallén’s species tristis wrote: ° Ipsissimum. specimen, quod descripsit
Fallén jam ante oculos habeo, & illud cum nostris bene congruentibus com-
paravi.’ Further, Zetterstedt (1847 : 2538-9) had described Diastata punc-
tum a few pages earlier in the same volume, and it is inconceivable that he
should then have confused a specimen of this species with Drosophila tristis
when he re-described that species. It follows that the usual identification of
Fallén’s Drosophila tristis should be accepted, and the specimen in Zetter-
stedt’s collection labelled ‘e Mus. Fall.” should be acknowledged as the
type. Pomini’s identification of D. tristis is correct.

This species resembles subobscura more than obscura in the less
lengthened first tarsal joint and more extensive comb thereon in the male:
but the jowls below the eyes are distinctly wider than in subobscura.

We are deeply indebted to Dr. R. Malaise for the loan of the type of
obscura, to Prof. A. Buzzati-Traverso of Pavia, Dr. H. Burla of Ziirich
and Mr. E. B. Basden of Edinburgh for material for comparison, and to
Mr. E. Taylor of the Hope Department, Oxford Unjversity Museum, for
preparing the abdomen of the type of obscura for mounting.

REFERENCES -

Burla, H., 1948, Die Gattung Drosophila in der Schweiz, Rev. Suisse Zool., 55:
272-279 ; 1951, Systematik, Verbreitung und Oekologie der Drosophila-arten der Schweiz,
Rev. Suisse Zool., 58(2):23-174. Collin J. E., 1936, In GORDON, C., 1936, The fre-
quency of heterozygosis in free-living popuzlations of Drosophila melanogaster and Droso-
phila subobscura, |. Genet., 33:25-60. Fallén, C. F., 1823, Diptera Sveciae, 2_Geo-
myzides, pp. 1-8, Lund. Macquart, M., 1835, Histoires des Insectes-Diptéres, 2 Paris.
Meigen, J. W., 1830, Systematische Beschreibung der bekannten Europdischen
Zweifliigeligen Insecten, 6, Hamm. Pomini, P. F., 1940, Contributi alla conoscenza
delle Drosophila europee, Boll. ent. Bologna, 12:145-146. Rondani, C., 1856, Dipter-
ologiae Italicae Prodromus, 1, Parma. Zetterstedt, J. W., 1847, Diptera Scandinaviae,
6, Lund.

A. J. Cain, University Museum, Oxford.
J. E. Collin, Raylands, Newmarket.
V. R. Demerec, University Museum, Oxford.

. May 19th, 1952.

69,









L POMINT 1940

or, markings, an IO
al for the certain
£ this specles, alihough his
brations of the male genitalis do ssaist
Burle (1951: 94) gives s carefu
» with illustrations of the dif




(19511 89) briefiy

U B8 E& f"ig; 13=16, %ﬁ%&;@




in the costal vein, 5t
1/2 of the 3vd costal ¢
2.0=3,1; 4th vein index
1.6~2,0

re are o series of 8-10 m@m&m %m%&ﬁ {£ig,.11-27;
m&i&iﬁ innl plates an in toxt-Ti




tor lamellae with 2 long subterminal
(fig. 11-36).




(36@, ‘? 3?\‘,:\;

;iﬁy of the lstior s
dominal pattern rese 5335; more closely that of

g %ﬁﬁ’ﬁm@ as Durls’s
@ way of distin-

of merostichal hairs, iz net al
letoly pel




@Wiﬂﬁg
3 to 1st oral bristles, end the nunber

' agrostichal haire are useful, however, in the maje

of capes.

mag
54

i« & rows of mcvostichel heirs., (% 3.0-3.9 mi, 7 35.0-3.9 mn,

2l m}. bristie 1/2 - 571 the i.%w *“*w;iﬁim% ’&mwiw s with
E}lﬁfm bands on the postoricr ';

argin (

m are medially interrunted, and
anteriorly straightly bordered (fip
11=-39) Hale clespers shown in fig.
T1=l0,

2]

sales without a dark red-

dish %&?m projection between the
snal papillee and the ovipeator
lamellee {(which is found in 2.

; , ‘ iw,mﬁ %ﬁmm
a) Ovipestor lamellae pogterior seo~
c L menie
n henvily shaded
with black, Ving indlees 3.6:1.7:0.7 f%i} L

é rows of scrostichel hairs.. iemssreasiraicnnarnan @
»ﬁggm of %ﬁ%« tergites broken into
four irregular gpots, the lateral ones

roddish broy

2+ ﬁiﬁﬂ% on the postericr o

iy rarely joined
gﬁiﬁt}%ﬁ? {fgg*ﬂz”iig} {g@ 2*& 3@% £ & }E,,ﬁw 3“%}

i, 2nd. ovel



bristie 1/2 -

per shown in

o projectio

11 papillee

lsmellne, Ovipoat

R

c@

e & «
353 .87 1.3;
Sands on the po iy

interrupted but

or bady rerely 80 on OO

"i;rﬁw g“-‘%’iﬁ %gragi?gﬁ}%&i@asdiﬁ»ﬁﬂ@p&twavt@@ti#witﬁ‘!ﬁ*ﬁ*##ﬂ&&ﬁnsiyz»ﬁgtﬁ

&

: e
ding indicen J.5; 1.6

3

vosterior



&
Ao

oogl

#

Py,

erdo

H

s

sy et By
% {«sm i A

il & (o Gl

%
=3

gpots on ono

Rea

s

83w BB e

# FE 4 I BB RE FREETEE

#

. ¥

= -




WXMM ntzei n. ag;,.“ Ho deseription is given, h
In the key, Duda differentiates this species from J.phalevata
on the basis of the ratic of the 2nd to the lst oral ?:ristlﬁ;
charaeter which I found quite varisble in both species. Genel
&123; in D.kuntzei, the ratio is greater than 1/2, whereas in .

rats it is less, but there is considerable overlap, and |
characteristic with

Duda (1924 b3 288-290) has a detailed deseription. The
figure and description of the male genitalla are of very little
use, since they do not illustrate the shape of the clasper, The

. much move variable than i
Duda (1935: 86) gives alm
Burla (1951: 104-105) glves a deseription based on that
of Dudea, but ineluding charac ﬁ:*i@&#ﬁ of the internal organs,
eggs and pupas.

+ the sane deseription as




. eribes the carina as nagiform and 4ee

Sturtevant (1921: 81) gives a more detailed des-
eription of %hﬁ Horth Zmerican variety of this species.
1s the earina s "broad, fiat", %m% this does not

, imens I have seen.
g 2: 218) gives a key, but no desoription,
Duda (192 b: 291-293) gives a detailed descriptlon
sinee (a8 he states) Fallén's deseription has led to

aﬁ&%’&ﬁiﬁﬁgg and often inecorrect identification., le des-

op-resching, and the
""" .gliah s;@mm@m& 1 have seen ﬁgma with this deseription.
7is Geseription of the bristles on the palps does not
rrespond with many of the English specimens, ho
and this charascter ap & to be more varisgble then he
realised.
puda (1935: 97) extends
slightly.
Patterson (1943: 83) extends ! :
mewhat, snd adds deseriptions of the internal characteristics,

ever &

8, 8nd pupae,




101) states that 1
 between the genitalia of the luro

(2951: 101-102) modifies Pe




83.

by me. o
puda (1924 a: 218) gives a key, but no desoription,
Duda (1924 b: 252-253, 293-294) gives an extensive

deseription of the external characteristics of this specie

slightly, ineluding = deseription of the orbital bristles.

Burla (1951: 105~107) modifies end sbridges Duda's
1 gives illustrations of the male genitalia
ina He also adds descriptions of the
characteriatics, aggﬁ and pupae,




e

. RATS MEIGEN 1830
sigen (1830: 83) deseribes this species as having a
vrick-red head and thorex; reddish yellow sbdomen with black |
interrupted bands, and brown transverse wing veins. Thi :

species on the basis of the ratic of the 2nd to the lst oral
bristle, a character which is very verisble.
da (1924 b: 294~297) gives an extensive deseription,
with an ﬁiﬁmﬁﬁi@n of the posterior end of the male sbdomen,
which {8 not very useful, since it does not show the claspers.
His desceription of the bristles on the palps does not agree
with many of the English specimens of this species, and this
character seems to be extremely varisble, e mentions that
he eould not £ind any specimen which was for certaln designated
; ta by Meigen himgelf. ‘~-a1*, he epplies the neme
common of the two species to whieh Meigen's type
deseription mizht epply. :

Duda (1935: 92-93) extends his previous description
slightly, adding =n account of the orbital bristles.

Burla (1951: 102-1.4) gives, more or less, & condens-
ation of Duda's account, with illustrations of the abdominal
pattern, and the male and ferale genitalis. ie also describes
the internal cheracteristice, and egge :

to e more




kish species; anterior scutellars divergent; posterior

eross-veins clouded; sterno-index ,8 to .9." (Sturtevant
1942: 39)

‘There is only one representatbl

leseribes the specles s having e -
reddish yellow head and thorax; black ok anterior
legs, and reddish yellow posterior legs; white halicves; and
cleay wings.

Duda (1935: 87-88) gives on excellent deseription of
the external characteristics.
Burla (1951: 107~109) has more-or-loas
addition, desoriptions of the in-
His figure of the

does not, however, show the conspie-

a1l bristles, which I have seen in English

pbdomen: bla

specimens . .
Patterson {1952: 7-19) redeseribes D.litbovalis

digeusses iﬁg mfmﬁi nships to other members of the virilis group
Duda (1935: 98-99) and Burla (1951: 109-111) deseribe

a rather similer specics, D.unimeculats, which also ocours in

woodlands near streams. This specles has not been reported

ingland, but can be identified by its larger size (accord-

ing to Burla, about 4.5 nm, instead of sbout 3.6 mm), and




“Grayish mesonotum, each halr and brisile arising fronm a
blagk or dark brown spot; & to 9 branches of the wiéﬁmg a3
"norn” of puparium usuelly move then 1/L length of puparium;
costal index from 2.5 o 3.5". (Sturtevant 1942:31) f*mgm
usually tightly colled, and the veniral recepltacle in many

forms tightly coiled like the spring of @ sereen door”
1952: 30).

(Patterson and Stone

J have been reported from Norihern BHure

the males
Anterior coxa dark light
fbdominal tergite ﬁiﬁz elear  uwsually without
yellow lateral spots

23 Given by Sturtevant (1921:1C0)as 3.4



g fo quite

bent hairs on the fore &
;ox8 of the Aot




rences listed by Burla meke it possible to identify
ens, but guite a few doubtful coses vemaln,

In sddition to the characters listed sbove, I fima
that the gmi&ﬁ sreh of the male, end the ovipostor mm

‘which hae long black apica. bristles., The cowd of J.peplets
reaches the end of the clasper {fi@g» 11-49) , whieh has no long
black apical bristles.

The oviposlor 1amelloe of L.bhydei |
apieally rounded, and the dorspal and veniral sides ¢ ;
papallel; the bristles of the lamellae sre yellowish and cuite
diatinet at a magmification of x 60,

ovipostor lemellse of




L T BRSO RN Sy A "77‘7551&" ;

imﬁa aﬁ' g.v

T

hi ovipostor ?25*%*51* ‘i’m wgm m;z oy

lemella of D.replets

, rellae at an geute angle to each
other; the bristles are, sgein, yellowish and just visible at

These characteristics of the genitalia, together with

make ecortain identifi-

i’»ﬁt should

L spote; testacecus legs and
bage of the antennse; reddish brown, somewhat ashy wings: end
white hatteres. This desepiption could apply to many of the

Sturtevant (1921: 99~171) gives a deseription from aried
material, and says the sbdomen is grey. Later descriptions of
live material call the sbdomen yellow,

puda (1935: 94) gives a description which might inelude
the very similar species, D.hydei, because he desoribes only
one species, yet both are known to occur in Switzeriend. The
strength of the anterior peclinate orbitel in his deseription
(very fine) corresponds with D.hydel, and the width of the




( gss;as mit breiten, medial unterbrochenen, luteralvivts sioh
geradlinig verschmBlernden, schwarzbraunen ixm%ﬁwwﬁfia
does not mm ‘spply either of the two species, both of
wihieh have bands on the posterior marpins
vhich are medially
{(fig, 1I=h),

Patterson (1943: 117-118: pl. VII: £ig,32) has |
sellent and complete deseripbion, .
 Burla (1951: 115-116) gives a diveet translation of |

Patterson,

ping of the tergites
i chy gt mg

much wider laterall

HYDRI BTURTEVANT 1921

Sturtevant (1921: 101) gives a brief charvacterizmation, |
2pe ﬁ%ing this speeies from J M ) besause it has a lst |
1 there are no lateral grey areas

ominal segm Sturtevant does not mppear ito have
seen Wolleston's type speecimen of D.peplets, but since he
beijeved (collecting in the New World) that only one of the
@?&iﬁis he saw ocourred in the Old World, he applied the name
chat species. This is, in faet, untrue, since D.hydel

on in the 014 World also. : '
been used for geneties resesreh
of the various species appears t

con

TR



in-the literature might result.
le to accept the current usage.
Patterson (1943: 126-129: pl. VII: fig. 37) gives an
snt desoription.
Burla (1951: 116-118) gives &
Patterson, end ai
Wﬁm hairs. The English specimens
wseription,

rous of acrostichal haire.



brova : index aiza +7; "born" sbout
gperium; erista with 10 to 11 branches; mele sbdomen
aing b&m& (Sturtevant 19L2: 31).

ug antennae, dark head, dark
and black ebdomen, with

pale marging on the tergltes.
Duda (1935: 82«85 gives a debuiled de

goription o
sharacteristics. fHe e¢nlls the carina strong, nasiforn

sep-reaching, which does prespond with later des-
eriptions {see below). His descrip 1

an exception, in that somedd band
mapgin of the tergite of the male (ms well as the female)
| jeprupted medially, a character whieh

Duda ﬁ@%ﬁ not mention.

Patterson (1943: 110-111) gives a deseription which

es and desoriptions of the male and fenmesl

He deaoribes the carina ss

duetive pyoden, ‘; ggs, and P
'broad flat'. The specimens I ha
and deep-reaching carina {(egreeins with Duda's dese
which is, however, flattcned on top. Patterson'

deseribe the carina of the “nglish materisl I







Duda €&§3§§3 53 gives an axm ive ﬁmwimm of the

acteristics, although no mention is made

on that of Duda, but has in addition detalls of the intormal
aracteristics, egpgs, and pupae :
Burle end Gloor (1952: 167) discuss the color variation
species, which, they show, may easily cause mis~
identification in a hey, partioulsrly when the long presutural

triangle may be ;*fﬁmwg or almost black; and the andmal meg

ahining or matd.



Hﬁhi i@ﬁ%g M)} Ei‘?@ﬁ & ?@? @ u«* bt s

pees most closely with the

nel Wmiﬂmg R

in giving the b

better with

Burla (1951: zzsr»m%
ody length of the male as 2.6 - - 3.7 ma, Qimf:
of over half as long) es the Cirst.

Burla‘s do

T ﬁ ﬁﬁ mﬁ fwéfwab.

seristions then with that of Patterson.




"These are yellowish species with six or seven bran

arista, only one prominent oral bristle, acrostichal hairs in

gix rovs, no prescubellars, wings @1&%@* and costal index 3.0"

(Patterson and Stome 1952: 32). o
Heu (Burls and Gloor 1952: 168) places D.pallidse

esented only by North imerican species, Therc is some
nomenclature of this species (see below).

D. CAUERARIA HALIDAY 1847 |
Haliday (1847: 17h) deseribed & new species, [.gavereris,
‘having sn opaque testacecus thorax, with a fuscous stripe; and
men with fuscous furrows (edges of the tergites?).
len (1952: 201) gives D.pallids as a gynonym for
He ex

neparis amined Helidey's type
of Zetterstedt.

gpecimen, but not that

zettersteat (1847: 2971) gives a brief type description
of D.pallida, His species hes, among other things, a shining
yellowish thorax, with & dull brown median line; and a yellow
In his disecussion of

and says it is among
Duda (1935: 91-92) gives o deteiled deseription of L.

1ida Zetterstedt, and this agrees exceedingly well with

s 1dentified as such by ¥.E.

Basden) whieh I have caught,



Barla (1951: 121~125) gives a description of D.pallids
which, since he caught only one individusl of this species, i8
based almost entirely on Duda's deseription.

Burla and Gloor (1952: 167-168) edd further details
of the internal and external morphology of J.pallids.
to these authors, Hsu places the species in ﬁh@ melander]
group because of the structure of the externsl nale w&mm,

I have specimens of D.ganersris Heliday, identified by
%.B.Basden, who has seen the type specimen, and it seems certain
that it is identicnl with D.pellide :

Whether this is the same s [.pallid
ever, be determined with eertainty, except by re-exami
the type specimen, since the type deseription is so brief.

a Zeiterstedt camnot, how-
wmbion @

e e A A i ke oy e ity SR



quite eertain which species he was referring to. .
Duda (1935: 85-86) has an excellent deseription of ex-
ternal characteristics. L
Burla (1951: 121~123) gives a more conplete account, .
ineluding internal chayamcteristics, and a discussion of the re= .
lationship of this specles to other members of the genus,

., VIBRISSINA DUDA 192h

Duaa (1924 2i8) gives 2 ke, WS 2o Aeseviptien.

buda (1924 b: 297~299) gives a detailed deseription, with

a very poor illustration of the posterior half of the abdomen of
the male, ‘ L
da (1935: 99-100) extends the sbove demcription,adding
details of the orbital brigtles, and giving an illustration of
the shape of the female ovipostor lamella, which he describes

Burla (1952: 63-9*‘?23} deseribes a new specles,D,grischuna,




ond orbital stending close
behind the 1st
5th and 6th tergite of the ¢

Posterior margin of @é 6th
tergite of the ¢ with a fan
of dense long bilack bristles,
in the ¢ sparsely bristled.

A doracbasel notch on # ovi-
Femur of the 2nd pair of legs
vristles

 5%h tergite,

Relatively far behind th

with a band on the pos g
margin, as the 2nd through
Lth tergites

¢: 6th tergite not noticeably
dieferently bristled than the

and about eguall]
sly bristled as the %%ﬁ
tergite of the ¢

Leeking

m& well apply, except that it iz smalle ischunt
emale ovipostor lamellese ere identical with those illus-.
trated by Burla (fig. 1), while the external and interr

also seem o correspond falrly elosely with the



species deseribed by Burla., (My examix
preserved in alcohol, however, and the coloring and exact shape
of the internal organs 1s not easy to determine,) I do not con-
sider the differences between inda's description and the species
eaught by Burla to be as significant as the latter author 'iwl
Thus, among flies caught at the seme locality, T have found one
with & 1ight yellow, and one with a dark brown ocellar n B
The band on the posterior margin of the 5th and 6th tergites of
the female was much reduced in many individusls, so that in dried
specimens, those tergites might look entirely yellow. Again, the |
long dark fan of bristles to which Duda referred might well be

on the mml rather than the dorsal part of the tergite, . =

for the 6th %srgzﬁa Rppears e expanded ventrally, and this
ventral projeciion does have a dense fan of bristles. {(tmaa's
illustration of the male sbdomen (1924 b: fig. 30), though not
very clear, tends to confirm this.) The ovipos
the female do not posse obagally, but the

s part does fall away sbruptly, leaving a trons-
parent continuation, and sinee Duda apparently only exemined
dried specimens (never having ceught the gpecies himgelf , he
may well have been mistaken in his deseription of this character.
Ye are left, therefore, with only two of the six characters by
whiea Burla distinguilshed piac
deseription (D.vibrissine). It seams unlikely, therefore, that
they represent different species, but this cannot be determined
with certainty until Duda'’s type specimen can be examined.

tor lamellse of

ss a elear noteh dors

grigchuna ) fﬁﬁﬁ'ﬁ Duda's




riscd as having four rows of black spots,
an o srming mgﬁ ﬁm%\, sometimes merging: the R
pleurae have two blackish hm?im%&i atripes; and the posterd
trangverse vein of the wing is ﬁarkiyi often narrowly, ah@ﬁﬁé§‘ ’i
Duda (1935: 88-89) gives an extensive deseripiion of |
arig Villen", but describes the sbdomoen as having four
ana one central, iﬁﬂf*f¥ black lengitudinal ﬁ%wigﬁg
the pleuras as having one brown longitudinal stripe, end the |
;maww ¢ ansverse vein of the wing as %ing' not, or searcely

1y, shaded. It s guite possible that this is not ﬁ&ﬁ
same species as the one described by Villeneuve,

reported from Great Britain (m.w& and Hinoks 1945: LOl). Thus,
I have had to include [ .gmacularis in my key on the basis of the
contradictory deseriptions of Duda and Villeneuve. It is keyed,
therefore, under species both with end those without clouded
eross~veins; and is once described as having two blackish
stripes on the pleurae, the other time as having one brown
pleural stripe, Although this srocedure does not make for
elarity, it is,

unfortunately, the only courae open,



by Collin (1&5&* iﬁ?*i%} and sepsrated from D,.fenestirarun
Fﬁil&ﬁ (}mg é}@ mm __ shes the &

Cengaivaruy, but both may, in faect,
; at least two species under the one name.
ever, since Collin's deseriptions are not omly very brief,
but also inadequate PROY
since I only caught one specimen
other two species, I eans acteristics
which distinpguish the three species., In this gituation, all
that 1s possible is to refer the reader to Collin's article,

ot give a key or even the char



HAPTER I11
COLLECTING METHOD AND DISTRIBUTION

NOTE: The collecting data on which this chapter is based is
given in full in appendices I and ITI.



INTRODUCTION

The distridution of Drosophils

in the neotroplcal and

nearetie zones has been extensively studied by Patterson,

of this genus were, on the other hend, slmost entirely neg-
lected by medern systematiste until Burls began his studies

' Since them, = series of similar studies

have been made, many of which sre still in prosress. Lever
and Sobels have mede collectlions i Hollend; Herting is %ﬂﬁi%

ogophile systematies in Germany: NIRRT
have collected in perte of Frence, Spaln emd Portugsl; Basden
: g, but meinly confining his -
attention %o colleeting in Scotlend, Irela:d and Northern |

is investigating British Drosophil

Pnglend; end I have made colleotions in Southern England. The

distribution of the palaearctic species of Drosophils, at least

in Western Burope, promises soon to become as well known ss the
New ¥World distribution. |

The distridbution here discussed is based on colleetions,
made over the past two years, and confined to Southern England.
There seemed two excellent reasons :f:’m? this; firstly, extensive
data fora smeller area gmiss@& o be of greater use than spevse
data for a wider area; secondly, Northern Englend is more resdily
~accesslble, o & celleoting sround, for

workers in

hils

Seotland. in attempt has been mede to cover the many distinctive




areas ﬁf',mﬁmm wgm For ﬁmial@, collections wém;

d the
fermlands; the New Porest, with its different types of woodl |

mede in Zast Anglis in the fm,, breckland, brosds, ar

nebitets, both naturel snd planted, was chosen for Hempshime
while in Devon, collecting sites z@mm natural woods end
planted W&s&s with palms, mma,&ﬁ& other tropical plant
A s*%m&m eollecting method, which is deseribed belw, was
uged in all iﬁvemigatlm

COLLECTING METHOD

For any extensive zZoologzlical sempling, there are twe |
aims which ere not slways compatible: to a,én@a*s the nmost |
specimens in the shortest time, and to obtaein = representative
sample of the fauna belng studled. Recent Drosophils workenms,
by using baited 'traps' of verious sovis, asppear to have em=
phasised the first aim to the detriment of the second. Even
se, a vast emount of information hes been snassed by this %@%ﬁﬁiﬁ;
while 1t ie by no means certain thaet other methods (such ss :
sweeping, breeding from

various substances found in natuve,

end finding large numbers which happen to be swarming) provide
any more accurate pleture of the true frequency or dilstribution.
In fact, since the numbers ceught are so much smalleyr, the

presence of a specles 1s fer less likely 4o be recorded

Adthough basically the method is to attreet the flies
with bait of a fermenting substence snd then colleet them from



the aai'g, saah ,wgrkﬁf iﬁxé@ ée@iag& a variation most sulted ‘%é_
the g@%&@ﬁgxf envircnmental mmﬁiﬁma with which he is
aealmg, Thus, where populations are relatively large, end
there is a ready meens of trensport, the method used by

Patterson, and, with slight modificetlons, by Burlie, 1s the

mest efficient. This method ,z;%immé s large tub with ball,
end the flies are ceught by means of & net (8pencer 1%&3; 545-

546, Burla 1951: 30). Spencer (1950: 541-545) uses smoll cups
with bait which are hung on trees, and removes the flies by u
disturbing them so thet they fly into s *gellmwx*' . Dobzhansky

for his Celifornia collections, used pasper cupe in wive stends,

and colleocted the flies by meens of & glass funnel. I h&%_ used
e modification of the methods of both Spencer and Dobzhansky,
since experience geined &as&ating these workers showed that |
certain parts of ﬁaﬁﬁ mﬁhﬂﬁ had perticular edventages for my
study. It was importent for the eqaipmam ‘%-i}» be readily port-
sble: it was also desivsble to secure all the flies which
visited the bailt, sinee the totel fly population in Englend
(judged by the number of flies visiting the eu@ﬁ} appesrs to
be very smsll in samparim wi‘&h thet in Gzalifm?ma, Fig.Il1l1-1
shows the apparatus.

. Baxed paper cups amm 2" :hi dismeter and 4" deep were
filled to = depth of sbout I4" with fermenting fruit. These

o

were hung at a 45 angle by mesns of o string on trees sbout



eting apps “f.%i}‘e}ﬁ"“ a

ass N 13}.%‘2“3.

888 4l

Fig. 111~2, The collecting aspparatus,
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 portion of flies caught (Hedown et al. 19513 136-137), differ

Hy deta cor

% mﬁ'  (¥here there were no trees, they were placed

md.) In zll but = few cages, the cupe were set ou
h&f@rﬁf the intended colleotions.

were %ﬁﬁ 88 bait wherever possible; however, sémetimes they
were diffiewlt to odisln, end pe

ars had to be used instead.
Since this m well meke some difference in the velative pro-

never used where detalled comparisons of frequency
were to be mm The é}-u;:aﬁ were visited every 1 to 2 hours,
beginning in the sarly sfteracon. The flies were removed by
iﬂlaeiﬁg &h@ wide end of a short-stemmed funnel a%a:;% the mouth of
row end .:
mnel (fig. I1I-2) end $appi ig the w@s The {lies,

the cup (held at = &fiﬁ and & vial over the na

engle) ¥

of the #

| being };@mtiwly zahs%mmgmﬁ and wgmé.vmy g@atmgsi@ when

startled, i’:&y upwerd and enter the vial. The results obtained
by this method ave emﬁm‘%ﬁ% with t&ﬁm of Burls =nd others.

However, the yellow species (the guineria group end others) seem ’

then the dark ﬁ?éﬁi&ﬁ of flies (ghscurs
eflexn, and ( gmmmwzy late in the evening)

tended to stay om the balt. With my mma, 1% we

?@Sﬁi@la to
sea %hem flies and eateh then; *@imw% 33;; %mia & method, t‘%&ey
might well be @%&lﬁ@%ﬁ ed . |

Burla {3.?‘“»‘1% 1j2~1;3} %*ims the fﬁllam% poasible iﬁé%éﬁ%z
which might slter the mifﬁm effeotiveness ﬁf 8 pwtia&imﬁ bait.




, ai '%ﬁ wi&m% fmﬁamy of wvarious species alters ﬂi
time af &ay {see Chapter IV). .
b. The weather probably affeots differently the &at:wity

of different species (p uo.qL

0. Some flies avre more active then others, and *ther@f""
can find the balt better. {‘f%hia effect would probably be mﬁ»
aariéu& in Burla's method 'ezﬁ‘ colleoting, v&a&m a few lerge tub
were used, mﬂ:er than when many small cupse.) -

4, Differences in food preference. between ﬂg@@:ﬂ@ﬁ graad
differences in thelr reaction rka bait. (This wag very strikingly
shown in a éeliaa%imx ﬁaﬂ.:f« July 19, 1952 in Wythem Woods, Berk- ’
shire, where there were several hundred D.vlbrissine swarming

"z'

around a tree fungus, Foly: tﬁz‘w, yet in the oup nearby, filia&

with fermenting frulti,there were only flies of the gbscura group)
| e. Bait is px'ab-@;}ly more effective in a woodlsnd ’thézx inan
tharﬁ?whmﬂa thers is a great deal ol fermenting fruit slready.
- In eddition, the bait changes in aam;ae%i@.im from day to
day, ©s the fermentation rms*ﬁeaﬁ&ag srogress. | ,

It is not m%ﬁ.kl@, therefore, ‘ba mak:e s study of the

actuel freguency of the dirferent species @f }i}raw&ahma. Bven

g0, much information cem be gained about the distributiocs, and

hebitat preference; *ﬁ is certeinly possible %o compare the
relative freguency of & 9&2*%1&&31&2' s@;@eisﬁ :;11 ﬁifﬁf@mm locali-

ties end in diffevent ccuntries.
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Table ITI-2.

concerned.
‘Blapk spaces denote lack of adequate data

ch m}.l&etmm may have been made at an unsu le !
. D.pgrigehuna, reported from Switzerland, #gain aﬁé .@r

The world-wide distribution of those species
the occurrence of the species in the country concerned.
# denotes the species on the British ﬁmk

liote: The use of - indicates the probable absama
%a»,fmch & way as to indicate their presence if th&y;_a&

cies, i €., intensive collections ¥
occurred,

year),
1s almost eer-‘h&ia}.y the same as D.yibriss

2
i .
e e g
. Bocinie & Bnci
) B = % = = ) Ed E o
mm e L e e
H B B R E B & B @ 8 B OoTAEIR LOCALITIES
% + * + + & + 2 & qu%ﬁﬁ
* ¥ s & % reden
+ 2 & w® % = + % o+
* # * L % P 4 + +
e ; + * *
% + - * & - + ks
ook & @ & « & = Jaopan
e e e - « = = Jopan
e e :
-+ & @ # + = = & Anstris
+ & & & & + 4 =# Conmon all over BEurope
0+ e s B B e & L
4 * & 4 & $# + 4 Common all over Eurcpe
+ % @ 3 #* + $ = & & Russia
# ¥ & 5 & 3 - &« & Austris
¢, ¥, # *, A 4+ # &+ & & [flvania,Corsicea.
$ie #de - 4ds +4 = = % TFohemia
% o w & 8 * = 8
e . B
e s . e L + +* k -
4 & = s + = Horth America. lawaii
+ O+ 2 R # + 4 Worth and Central Ameries,
*’%;z*ﬁ}.ia Afvica
¥ A + - a§$%ﬁﬁ?%i Bouth
nerica and ?ﬁamm W
4 * % ¥ % &  # ﬁf@i@ﬁ,ﬁﬂﬁﬁﬁ%&i&gﬁt£mﬁ§i$a$ Cosmopol it
o Hexico 18
+ + + - -
+ & + * -
%+ & - £ ¥ . : _
¥ 4% o + - florth Zmerica,lexico,

Africa,Japan

Jrogophils found in Gmt Bﬁd&a&ﬂ. 4 &w, *

iengt@s the sbsence of the species in the country
(which have not occurred in my collections.

(Though it must be rememb
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Puring the summers of 1952 and 1953, collectlons were
made in many different avess of Fngland, including woodland

Jeand and sorub hsbitats (corresponding to Burla's "Wild~
The colleetions were made in Bast Anglia (localities
1-10) in My end late August, 1952; at Chippenham and Wicken Fem
(11 and 12) in early June, 1952; in Kent and Sussex (13-15) in
the latter half of June, 1%33 in the New Forest (16, in the
middle of June, 1952: in Somer and Wm&}.}. (17=-21)
in eaply August, 1952; in Gloucestershire, Honmouth
Herefordshive (22-26) in the latter half of July, 1953; in
Wytham Woods, Berkshire (27) in the middle of July, 1952; and
pe, in early July, 1953. Table III-1

in m}'w Yoods, Berkshi

England, Teble 111-2 shows m world~wide distribution of the
gpecies found in Great :&x@wm in the followling section are

g_w
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maps showing the distribution in Southern England of the
12 specles of Drogophi

la which ceeurred most frequently in

Tlg, 1II-%. Collecting localities in Southern England. The size of
the circle represents the total size of the collection. : '

lﬁ:ﬁ Zm wmimzm near Samdringham: one open with tall pines and
Qg odendron undergrowth, the other moister ami mh
¥ fnse with h‘irﬁ%’i m& vine trees.

! /. swsmuy mesdow nesr Thurne; sed
{ fhnd blackberry; nesr farm.
-long Filby Sroad: mesdow *azi”m high

qe, amema, willow, pussy a&i,rllsm

%w ot
?. o Wﬂf; nwmm amm; and ml:t w&llm.
' : ﬁ. A 3.%:@ gwm of vld trees near Thetford: mestly large onkej also
plne, amd spruce. Sround cover very sparse; dense ginoyy; houses and
chickens mmfay , .
SUFFOLE

Y. Upes meados nsar Uldenhall: bireh and gmall oaks spsced for spert;
no cano yj bumch grass ground cover; picaic ground.
1. Fine plantetion: Lress aboutl 15t apart and B dismeter; ground

ouver m*
: - CANBRIDGE SHIRE :
il qiﬁimg ﬁﬂ‘m; ﬁﬁ@w, alder buckthorn, grass, sedge. i
ﬁa &i&gﬁ;ﬁw Feni a mershy wood of pine, bireh, osk, ela, and hevel; and
& meadicw wilh g@edges snd rushes, and copdes of tress.

EENT :
13. Goodiemi gzsm? Syes ﬁ&riﬁ, dry bescn woudland on downland hillj ﬁ'm
m«::&r%@. 7
BussEx

'i&. Ht. Leonard's woud nuar Horshes: throe woodland lecalities;y one

of old beech and cak trees; one & sorub wood of beech, helly, ash and

bircny and one = mixed woud of lurge idnes, ouk, and besch with moss

and mﬁ@@%ﬁﬂfﬁﬁ o ararostne

15. Serub copse on Louih Jowne near Washingtons howthorne and hagel

forizing & dense small copse w!in no undergrovth; cows grasing.

Haursaree :

15. He  Porest near Burley: 7 %ﬁ%ﬁm‘% localities (se= p. \27 Je ;
VG

17. Overbecus, Salcombe: @ak wood and tWo planted gardens »e:!;%%zz palng,

5}&5&7&@, anid other imported planta.

18. Brentmoor near South Hrent: aiaag & rocky Usriecor sireas with

trzes unl brackeny s oruce, Uir, lareh, 3%&&;@?, pine, osk, ash, apd

rhododendren.

e CoRNNALL |
1%, alopg & poliuted sireas near Uiternast m, SYRBEOTS, aak;

dars aod desp; fars pearty.

0. Alon; sirees near dintagels iiaiw, h&w%m, sycasors, lime tree,
@iy Drackers SUHEROEY

21. Hiliside nesr “ﬁlikﬁ %‘é&ﬁ dary 2:1* ii%im& WA

,,,ami& (soe pe \26 - )

22+ <iinchecwshe Hill newr Mv&}a@'t M besch und osk tre-s with ssh
and hawthornsg denss Canoyy; Ho undergrovthy very steep slops. :
-‘;’%ﬁ‘ iﬁ‘e;maa ﬁi‘ i}asaa nesy ﬁélafm%' m éry =oodland localitiss; one

A - ik ; WW% one &




rhodedendren. ;
COBRNYALL -

| 1. along & polluted siream near O terhan: beech, sycemore, Oskj

| dars aod dempy Lars neariy. , : ;

o] 20. idon; stress near iintagels wi Llow, hawthorn, Sycanore, lime tree,
ani DrRcKele SOMERSE

21. #iliside near fells: tee ury nillside woodlands (gee e \26 )
22, oiinchecsbe Hill near Dursleys lorge beech and osk tre:s with ash
and hawthornsj dense Ccanopyj no undergrovth; very steep siope.

23, Forest of Dean near Colsford: three dyy »oodland localitisny one
an epesn secdland with-lerge ouk brees; the other two dark, one a ;
lareh planteiion, the other en oak plantatich.. S

| near Symond's ¥a@t large osks, b

2. Orove in pasture near kormouth: small trees; |
several muddy pords. e
7 L [mENCORDBHTRE

4. Ok woodland nesr Eardisley: tall and stralmht oak lrses forming
littie cover; bramble gndergrowih. i

BERKSHING \
27. vytham Toodss w0 woodland logalities {Figs.WW=3P and 50 ) ‘:
8, Bagley foods: six woodland lecalitiss (Fizs., T77-11% ~TIT=\F ). k




Fig, 11i=i, The &ﬁ%ﬁ*&ﬁ@i@ﬂ of o
r;z}%is@ does not eccup in Lmstern
land wﬁ%ﬁﬁm& ix"i Rem
ggﬁﬁiz mons &i’ g

. {@ﬁ%&i@%ﬁ the ‘%”ﬁﬁﬁ”
: ; %ﬁiﬁ of over ,
werc genght in orchards ﬁ%m’? ggmﬁmg ond
G Ey; &:i,mmmmmm }.,M,fs s % uﬁ.m not
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Tige iii~hL. The aistribution end pevcent
’*gzwfiﬁgj ket this speclies oocurs in
wore, exoept in lwgzl:ii;g Ly %ggim is & w%&lﬁﬁ

The smaller proportions of this specles in 2 g PP
f@s,;s}.g due Lo the time of ooy %ﬁmﬁ gm&im A ¢ e {soe wd3\§
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IiiI-8, The %iﬂtxiﬁwﬁiaﬁ of D.anbl : seems that
Q@Ei@% ggours wit“ . lower frequency ig % &mﬁv# but
8 difficult to kn iﬁ this is %@ﬁw-%ﬁ ﬁﬁié otions were

Ziﬁ early spring aaw late summer,

EE e g '\‘7;;

b
b

Plg. I11<9. The distribution of D.
this species is widely distributed
occurs with a very low freguenoy.




3.
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1
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Pig. III-12, The distribution of D.melsnozsster. This occurs
at a low frequency in most woodland hebitats. It is difficuld
to understand why it was ceu ht et only one loca=lity in Someraes,

g ; i d y
Devon, and Cornwall.

Fig. 113, T
widespread, though



Fige 111I-14.. The dietribution of D.gsmerar
spread 1n Southern Fngland. Bince this species is most sotive
just before dusk end just after dawn (Chapter V), it is probeble
that 1t was not csught in some loecslities where it does, in faet,

ocour, : : ‘

&, which is wide-

- SR

®

;ﬁy@ '
R S R

o: i &

Flgs. III-1%, The distridution of D.defiexs, which oecours in =1l
areas of fnglend. Sinee there is 8 grest incresse i1 the numbere
ofthis species during July end August, very little gan be deter-
mined from my colleeting deotae sbout its relative frequency in
different areas of Southeran Fngland,



Wﬂﬁﬁ%ﬁ% (i.e. those for whioh distribw
neps 7 '& given) were found in x&mﬁ small numbers ir:s woodl
habi‘ia%ﬁ %am it is @ifficult to assess their Qmﬁrﬁmﬁm
‘aceuracy. The cosmopolitan D.busekii eccurre

numbers in Norfollk, especielly around

was sm in four of the eleven woodland h&m'ﬁﬁ% 3. B, E,és,; ,Q{‘f
Only ﬁu individuale were csught in s&%ﬁm m%, three on a
ferm 1a m&a&, and two in the gﬁfﬁi@ﬂ of an

total at eix individuels of D.imuie

Oxford house., A

“ngs, enother cosmopoliten :{”i;’

lande in ?{:‘amﬁu (20), Sussex {333; ‘

species, were found in wood
end Berkshire (27); snd six individuals were found on & farm ia
Sorfolk, end one in a garden in Oxford. A totel of 46 individ-
uals of D.hydei, a third domestic and cosnopolitan species, were
found, ®ix in woodlends and forty on farms end around houses, in
Yorfolk (1, 2, 5), Kent (13) and in Oxford. D.histrig '
in five loeslities, in Suffolk (9), Sussex (15), Hampehive (16),
Devon (17) and Gloucestershire (23). D

transverss was caught in

8 of the 13 woodland loeslities ia Past Anglia (}.g 2, 854, 8B, 17,
8, 9, 11). 1I% haes also been found in me

adows in the Wew Forest
(16), end Wythem Woods (27). This species formed over 434 of
the total number of ﬁiéﬁ saught in 1@@&1&@3 7, Nerfolk, on Hay 3;

1952: but ia August, made up oaly 1.7% of the totel Drosophile

ceught 1n the same looslity. Z+¥ibrissing hes been caught in
East Anglia (54, 8), Scmerset (21), Hempshire (16), Devon (A7),



R

m

(ﬂ.w not in those Oxford collections which have been
summariged in the preceding seetion). The low numbers csught
are no indication of the frequency of this speeiss, since it
spparently not mueh attracted to fruit
iittoralis was caught infrequently in wet .
?m; in Neorfolk {5A and BB), Sussex (14} in & woodland a:.aag

& gtream, and also ai Cothill, near Oxford. The only &mﬁxm
forgipate wes caught near Tintagel, Cornwall (20) along a
stream mmg by W&, bracken and other serub. The &mmag

s trees (Bagley II) in June.

ififrong wes also caught in this garden in

renihe 2 i?ﬁ}i tm ﬂm%“ iﬁ & W ﬁ’iﬁi *ﬂ,“ s and
serub in Wytham Wood.

other
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In mm&m, however, Burla found D.helveties
ommon in wood mgm in the Voralpen region, mwi% up %o
The table below shows the

‘ ninimm temperature for H} years, 1943 - 1952, at
four of Burla's aﬁmﬁmxﬁg loealities (Annale
Zentralanstalt: 1943 -~ 1952).

Atdorf 456 m
649 m 28,0°F 24.3°F
91k m 28.2°F 25.7°F
Tus5 m 31.,0°F 28.5°¥F

Table III-3. The average mean daily temperature at 7:30 &.m.
in December and me, over 10 ym, 19&3 - 1652

It is clear that [.D 1€ ivetiea in Switzerland occurs
in sveas where the winter temperatures go well below 37°F,
; w in %‘inglmg

it

temperature; or it may be that D.helvetica 3l g
.pange, in’ mm, is more gensitive to Wﬁﬁm than it is
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'aetor in the micvohabitat iimits the distribution of
the species. Vhataver this fector might be, it seems m&y
that it is linked in some way with the minimum winter temper-
atures, since the range 80 closely .
with this climatological

of the gpecles corresponds

» only eleven were found in
good ldea of thelr geographica

?ig;g, I1Te5 = xz§m15}

J.funcbris pneraris, and D.deflexa

oecur mszgi‘zmzt Southern England, e iy

particular region are more iﬁﬂmm@ﬁ by hebitat than general

geographical region. D.vibrisgina

have a general distribution; D.busckii abunds

Horfolk in late August, 1952; and mﬁ,g a few individuals of
ing seven species (I,immigrans
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| HABITAT DISTRIBUTION

‘ﬁza velative M%Z;ﬁ%ﬁﬁ?’ of th? specles of f}ramm
varieaz g great desl with hebitat type. Burla (1951: 1 ,,3,«1?1}
has enalysed the hebitat preferences of the specles whigh a&@
in Switzerlend, using three classes of "Wildbiolopen® {the %‘{i
land, wood margin, end iscleted groups of trees and hedges)
two classes of "Kulturblopten” {er&n&m&a not nesy houses, smﬁ
sites around houses). Hadorn et gl. (1952: 142-147) studled
the dlatribution of the speclies wi%ﬁin the "Wildblopten” ,mekin

o trenseet moross en open field and intc o smell woodland. %f;
most 5‘&:@1&&%& woodlands are very small, 1% is ﬁi:ﬁ‘-fimﬁ& to sep
ate the éa}h}.wtim gz&@ﬁ@ into woodlsnde, and wood margine, and
1 have therefore sonsidered =ll the woodlund end serubd hﬁ’@i‘%ﬁiﬁ
together. A second eclaas of %}ﬂ%&i‘&aﬁa {not discussed in ﬁ@'&ail
by Burla) are open meadows with, et most, @ %mé%@ or gorse
bushea, My third ﬁl@ﬁ of hobitats are colleeting sites on
ferms snd around houses. The relative frequency of each species
for #ll the collections made ia:ﬁh&»m three types of habltals '
istrio, ﬁg&ﬁﬁiﬁgima, end J.gam

is given in Toble L1l-4. Q,gzm D.0bsowx

ra goours with a high frequency

in g1l three types of habitats; D.irsneversa occurs with a very

low frequeney in woodlends snd in meadows, but not around houses;

etica oceur with o slightly hisher :E:rﬁﬁiwg
ngsaster, .:



SPECIES | , HABITAT

1. Foodland II.0pen Hesdows III, Ferme snd

~ &and ﬁarm% near Houses
D.subobscura 54 4175 89.1% 45,15
D.obsewra 21.65 4,15 93k
Da MQM 4. 6{@ 2 3““‘ 1. 2% ‘
EB;MM Coa 45‘ ﬁ;gﬁ 1.3%
3'hsifﬁﬁiaa : 1,04 -—— 2.0
Boé@ﬁm Se 5@ Qe300 O éf%
De Mﬁf&tﬁ @ﬂ ﬁ;’@ : Qs ?;}g 1 ‘%%
L.transverss f}m f%f‘@* Os g?
D.melanogaster® 5;5& 1.5% 22*3%
D« funebris* 1.1% 1,?& 12,06
D.busckil* Oulje Qe 3 3¢5/
D,hydei* + 0.5k
D.hilstrio , €3~ 5*““* i i
D.vibriesine Q » lﬁr - , o
Delittoralis - + -
Da fﬁmiﬁa‘tﬁ o s -
Other Drosophilids 0.1/ 0.2/ _ -
Total Ho. of Flies 148,536 5,462 4,363

Totel Ho. of Collection
Sites 29 18 i

Table I11-4. The r&&&%ﬁva frequency of 20 s ecies of British

Drogophile in 3 types of habitat. ¥t denotes the ag@&ias which
are cosmopoliten, i.e. reported from many parie of the world.

+ denotes a species frequency of less than 1%.




rens, sud D.hydei (211 cosmo-

politen specles) ure closely associsted with men. In sddition, |
it is ﬁl&ér from the distribution end percentage ceteh (fig. |
lerat

I1I~1C) thet D.ph is more sbundent near weter than in o

dry losalities. It is clesr that the largest ﬂ@amr of Fure
specles occur 'in woodland and scrub hablitats; in the mesdows

cnly B.gubobsours is caught In large numbers; on farms snd

eround houses there is a much nigher proportion of the cosmo-

politan species, which appearently owe thelr world-wide @iﬁ» .

tribution to the fact that they have become sssocisted with |

human habltation. These observations agree reasonably well

with those of Timoféefeflessoveky (1940a), Burla (1951) and

Hadorn gt al. (1952). However, the Englisi ro

gsopihila appesr to differ in frequemey from mﬁﬁa in Switzerlend. |
Burla (1951: 142-145) discusses the species dominent in

Switzerlend, i.e, those which are most sbundent in s particilar
colleeting place in a given type of hadbitet. Hg found the '
following eleven specles dominant in 12% different woodland

end wood-margin eollecting sites: D.obscurs
J.%estacen, D.kuatzel, D.helve

» Desubobscurs,

ecollectlons, made in compareble hsbitste in June, July and
esrly August (when the largest number of different species
appear), I found oaly three dominant species, D.subobsours

obsewrs and D.deflexs; and when sll colleections made in



and wood margine arve considered, only two other

woodla
species (D.phelersts and D.tronsversa) were dominent. The
percentage of dominsnce of the various specles for ny 41

suzmer collectlons made 11 woodlendsand wood margine (es ma%m :
pared with those collections of Burle) is shown in Table ﬁi‘»ﬁw -

Zeble 1II-5
 English collections

gl

Swion ﬁ@lii&ﬁ%im‘ -

22

w

Desubobsours
D.0bsoura 525 oo
ﬁté&ﬂﬁx& lg}g e

Zotal no. of collecting sites 41

Teble Iil-5 The percentage of dominance of ‘m@ various specliss
in Pnglish and Swise woodlonds snd wood margine.(i.e. that
§ERcentage of the total rumber of collections in which it was dominant).

The smeller number of dominsnt specles, and the greater

degree of dominence of I.gubpobsours, (& species which is ex~

tremely widespread, snd apparently able to go into unfavorasble
hebitats such as open meadows) is probebly mn é.:ﬁﬁ;ms%’sms; that
mgland is on the outer margin of the distribution of the genus,

not merely beceuse of ite periphersl Purcpesn position, but slso
becsuse of the low sversge wzazs%m%ma, and lack of large

woodlends.

e e S R e e | f G e e S AR St R R i =l ited]
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The degree of deminsnce of D.subobseura varies with

the type of habitat. I found & decrease in the relative numbers |
of D.gubobseurs as | cover ineressed. This is clearly showm in
Table I11-5, whic;sh givea %h&a relative gm@amiama of species
caught in two transect mll%ﬁmw, one mede near Wells (80:%&;&*
sat) on m.? 22-24, 1952; the a%her made on Dartmoor (ﬁﬁvm} on
August 4 and 5, 1952. T&zé col l@Q;‘tiﬁ}f‘é&'lﬁ the four localities
in %em@mg’b were maie at ayprgximﬁely the seme times, azz& %h&
larger numbers of flies @&%h’t in the woodlend 1s almost aer‘%amw
ly en im&.eaticazz of gx'e&tez* population density of ﬂreﬁghila :m
the woodland then in the open meadow. Thus, although D.gub~
obscura has the highest relative frequency in the open gmmzma,
the absolute numbers of flies in the woodlend mey be higher.

Not only is there & cl ea% diffevence between the Drosoph-
ila fauna of different types of habitats, but a#e:a in different
woodlands there are variations in the relative numbers of the
various species. This is shown by collections mede in 7 wood-
lands in the New ?araé;te between June 14 and June 22 (Table III=-T}
The same variation in speecies frequency between different wood-
land hebitats was spparent in Bagley Woods, Berkshire (where
monthly colleetions were mede on the same days); in A and 2
loczlities of Wythen ?Hés:a&ﬁ, Berkshire; and at Salcombe, ;i)s:wam‘
and in Fast Anglia (Appendix I). BEven collections in different
areas within s woodland mey differ significently (Teble III-P).

I have not found 1t possible to sssociste particular species of
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A. GOMURSET B. DEVON
1. L 1 & . B 2. 3. 4.
subobsowra 994 100% 68.1% 50460 96.5° 97.04 B83.64 63.96
obsoura - = 23 5’*’ 31.004 2.1% 2465 13.5¢ 20.20
tristis - - 6:9% T.lR  0uTh Q.20 2.3F Be0
ambi gua - - 1,25 L?ﬁ - - GTh  0.28
Gﬁﬁﬁwx - o ﬁ ® :‘I,f% }. ® - Bl = -
deflexa - - %‘Bé 2. 9% P -
funebris - - %.?333 ,@ - -  D.ap
cameraria - - 2.4% 1.68 - 0e2F = |
other Dro- : ; |
sophilids Lﬁ% - Ou3f = - - - -
‘Total No 210 270 597 1076 141 338 429 550

Teble I1I-6, Transeet collections showing the decrease in pro-
portion of D.subobscura with inorsese in cover. The localities
are as follows:

1. Open grasslend on top of = hill grezed by as&waga, with
grass, 'tmf@il, thyme, clover, heather, ond occasionally
gorse and blackberry.

2+ Bome gresslsnd as above, with more gorse.

3. Small open deciduous copse with sycsmore, elder, osk, end

walst-high grass. » |

4, Dense coniferpus copse with s ruce, asnd o few oak. Some

gress on the ground grezed by cows, but mosily bare end 4dxry.
3, Devon

1. Open moor on hillside with hesther, ling, Jjuacus,sphagnum,
end grasges.

2. Open moor (further down hillside towsrd the stresm) with
denge bracken cover. ]

3. Fast-rumning stresn with mossy rocks, end grassy banks
with some bracken, ash, rowan, =nd other bushes.

4. Seme streem running through smell wood with lerge pines,
osk, spruce, fir, lsrch, Juniper, ash, =nd rhodedendron.



: 1* ?* 3% 45 ﬁa 6 ?xﬁ
subobsoura 27.4% é’?aiﬁ 80.04 T4.0F 39,0

s . O % 31.58 29.4%
obsours 55.0f 34.0% 17.3% 21.4% 36.2% 31.9% 18,1%
tristis 1.6 2,88 148 0.7 = 0,48 0,7%
aubigua - 0,3k e - e e s
Obsoure-X  10.68 0.3%F 0.5 0.3% 0.50 1.3% 0.9%
helvetics 1.6% T2 nnn m— 2.5¢ 1.7F 20.8%
deflexs gtgj‘g O L @;Ejﬁ% . o g
phalerata == L4k 050 0.74 9.6F 8.8 T.48
kuntzei 1.6 1.8 o - B,k 18.5k 16.
funebris P e e -

histrio 0.4% 2,55 0.5 1,35 2,48 5.06 0.5

Totel Ho. : | »
of flies %5 2 214 308 28 238 403

Leble I1I~-F. The relative frequency of different specles of

Drosophils in seven woodland hebitats in the New Forest, Hompw

shire, ,
1., 0ld oak forest (trees up to 2' in dismeter) with holly
and some beech between heath and houses; quite shady. Two
ponds; very little ground cover.
2. Very large osks end beeches (up to 5' in diemeter); quite
shady. Braecken snd gress ground cover; no water; no houses
near, but plenickers freguent.
3 Plantetion of large pines evenly spaced, open end sunny;
bracken undergwowth dense and walst high; dry. ‘
4. Plantation of large pines, small pines, ond osks; quite
shady; breecken end heather undergrowth not dense; quite ary.
5+ Baplinge of oak, elder, and beech along running stream;
no bogey banks; shady and well-proteected. :
6. 20-year-old spruce plantation near stresm; very shady;
bracken snd moss ground cover. :
7. Grove of large beeches, and some osks with holly near
meadow and bog; quite shady: dry leaves covering grownd.




s

yohila with & particular kind of vegetation. For example,

in Wythem Woods, Deris, in July, 1952, there was a much ﬁi@&ﬁ

frequensy of D.de
a fir wood (fig.|\V~-SB ), whereas in Begley Woocd, Berks, im

July 1953, there was a higher frequency of D.deflexe in a fiv |

wood (fig. 111-21) then in a sycemore wood (fig. I11-19). I%

seems likely that fesetors such ss molsture, or the presence oF

5t é { |

or garbage are more important than the
presence of e particuler kind of plent. (This is not trme of
all species of Drosophila. Blight and Romsno (1953) found D.

breeds in crecks in the bav: of these trees.)

gus associated with willows, end found that this species

flexa in a sycemore (f£ig. |V =5A ) wood then in

|



DAY

™0 DAY VARTATION

It has been shown sbove that species frequencies vexy

with habitat. BEven in the same woodland, however, the species

frequency varies significently from day to day. All-day eﬁtﬁ

lections show thie most couvineingly, becsuse in such cases

large numbers of flies were caught, the cups were hung at

identical sites, =nd the times of collection were most compare

able, Four peire of collectlions made in the same localities

are SN

a few deys before the second in each pair.)

wm in Teble ITI-8,

(The first colleetion was made only

The difference in

percentage between these paire is significant at the 1% level

in a1l casses.

Wythem A

July
i7

subobacura 25.4
obacurs 42.9
tristis 241
Geflexa 26.9
paliida e
othera 2.7

July
19
20,3
30.6
6.0
35.6

7.5

Table 1119

Wythem B

July
17

57.2
25,1
0.8
312
3+9
1.8

July
19
50.8
26.3
2.8
10.5
. B3
3.3

Seoulton A

Aug.

24

57.5
9.7

15.0

1.5

0.8 .

15.5

Aag.
31
51.1
9.8
15.5
945
23
i2.8

Scoulton B

Auge
24
55.8
13.8
16.2
1.8
2.2
10.2

ANge
3%
51,2
11.9
10.9
5.4
5.4
15,3

Teble I1I-B. The species frequency during ell day colleciions

mede in 1952,

Theege figures strongly suggzest thet weather affects the

relative frequency of flies ceught in @ perticular loeslity.

The details of these colleetlions snd colleeting places are glven

in Chapter VWV, aaé»iﬁ appendixz II.

1% cen also be seen f@%ﬁ Table I111-8 that the difference



dlands, (Wythem A is & @Ww woodj Wytham B 48

s "ﬁm}» In m&; the difference in relative frequensy




Fig. III-17. The six loealities in Bagley Wood where monthly

collections were made.

A, A dark spruce wood (Bagley I) C. A sycamore wood with under-

growth of ash (Bagley III)

ung - D. A mixed wood of ash,sycamore, F. A mixed woodland of oaik, with some
B.(%ﬂgiz§t?§§on ol T oak, pine, and larch, with hawthorn, and ash (Bagley VI)
- ash undergrowth (Bagley IV)
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SEABONAL VARIATION

In eonsidering the geographical distribution of ,
sgophila in England, it is difficult to evaluate to what
18 the varying species~-frequencie 80N
variations in the different species caught, and to what
extent ﬁmy represent true geographical differences. In
an attempt to clavify the problem, monthly colleetions were
made (from May until September) in six woodla
in Bagley Wood, Berks (fig. III-17); and in two Oxford

In the woodlands, there is a clear increagse in the
relative proportions of species other than D.gubobscura in
the spring; end a desresse in the sutumn (fig. I1i~18). The

. muiber of flies (all species) caught per cup per
xreased in the epring and decremsed in the mtm,
indloating an inevesse in the aetivity and/or size of the

ophila population. fm, the total nwibers of J.gub-
inerease, even though the relative
: m:;;mngy falls {fig.. IEI-',I&} The other species m&t

& (fig. SE3300) be mieh Sasbint St e msie oF Sess,
3 July and August, but is caught in much smaller muibers in
a-X (fig. zumz.&f} seems to be
‘ sptenber, and decreases in fre~
| quency during July and August. D.deflexa, on the other hand,
E has & marked peak of abundance in July (fig. II1-18D).
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Fig., III-18., Changes in species frequency at six }oca11+19r
in Bagley W loods, Berks ( illugtl"ate@ in fig.  IIT-37) 0 “Phe
qhaﬁ@d area of the circle represents the frequency of the
specles, expressed as a percentage of the total cateh at that
The numbers below the circle indicate the average

local 11;,;]”
number of flies (of all species) caught per cup
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 frequencies %‘ &m than 107, and showed

Det,
75%553

ilay June July
WOE - 95.27 %%

other species
Total Xo, of

w',

mm ﬁ@%a% &&@ﬁg smﬁm W, oxfora

Total ¥o. of
fiies

x5 25 197 122
Table 11l-10, giwtmy mﬂggim made in & large garden

adjoining a field in
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toavess 2 the seten (Deb, 11T+ and ITI=10). The reduction
was, in this case, due to the summer ineres

Oxford, this species wasg most abundant in one iamlﬁ.ay (Pab, 11
in July, and in the other (Tab, III~10) in Augus

giflexa in East Anglia is probably due to the mg that
collecliions were made in Hay and late August; and the irregule:
not very ¢
were made,

Although the eolleeting method doe

8 not, for reasons

given sbove, make it possible to estimate the true relative

geal of information

san specles, except one, are
general in thelr distribution in 'mgland, and their frequenciecs
are more influenced by habitat than by general geographieal area.




e e

very closely to the areas of milder winters. One of the

only iamgzsmg but the others seem 10 be general in their
aisteibution,
The species frequenecies are influenced by many fee
They do wvary from day to day, and with time of day; but even
oen between collections
jrent types of habitats, and at different times of year
in the same loeality. |
There are & smaller mumber of dominant species of
yphile in England ss compared with Switzerland, while
gubcbgeura, which of all the ’wi&ﬁ* species seens to have |
the widest renge of hsbitat tolerance, is the dominant species
in Bngland {when collections are made with fruit bait). These
fagte, together with the relatively bigh proportion of cosmo~ .
politan speeiest would seem to indieate that England is on
the outer margin of the distribution of the genus.

m&.ﬁ ﬁawm@m M Drogephila, over 9% of %31#
w@em found in any sw«s: ag,,em gre endemic to that
ngﬂw; of the species fou ?ﬁgm, only 655 are confined
to the palsearetisc region.
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s

srnal periodicity has been noted for -
ogophils by Timofeef-Ressoveky (19L0a), -

Sassiy sad Wding (3953, Burle (2951) ana Hiadorn et al. '
(1952). Timofeel-kessove:y found & morning and evening peal
in setivity {mossured as & mumber of flies caught in baited
bottles), the
about 9:00 p.m.

ghout the dey snd night, there wes a marked decrease in
: ¢ and a8t night, :

L min

This work is Qiffieult ‘Eﬁ
evaluate, sinee no exact
depeription is glven of

the collecting ﬁaﬁmﬂgﬁm
either in thoe sbove paper £

Zahl der eingsfangenen Drosophila

T
Tagesstunden ——>

or in any other 1 could
find (1938, 1939, 1940b,
1940e), nor is any indice~
tion given of the time of

«’figa Vmi, @W@e@wﬁﬁmw;

year, or the mote

cape were used, and the flies esught shortly alfter 9:00 were
retalned until they were romoved at &iﬁm:gm? beeause other
authors (Dobzhansky and Epling, 1944; Burls, 1951: Hadorn et al.,

1952) have all noted that Jrogophiile cemse® fiying when it
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dark, a fact which my observations confirm, The inerease in
aativiﬁy at 3:00 a.m. (fig.1V-1) does not agree with my obser-
vations, unless the collections were made in June, when it is
already getting light at that time. Since the activity of all
species collected is lumped in one grach, by Timofeef-Ressoveky, A
it is impossible to tell if the discrepancy between his observa-
tions and &ina is due to the fact that different species were |
studied.

- Dobzhensky and Epling (1944) have made a detailed study
of D.pseudoobs

geura in Cslifornia. (There appears to have been
no attempt to distinguish between 1.p:

; gcura and D.per-

is, which are viétually impossible to tell apart except by
breeding.) They also refer to morning and evening pesks of
activity (fig.1V-2), and come to the conclusion that light is
the most important factor in determining this pattern of activity.

This conclusion is based mainly
é : JUNE 22, 1941 : \
; e : on the fact that the maxima as
dmaw RE G g E S sewagu'l*‘ well as the arrival and dis-
HUMDITY 83 g 888 Bgeg
I o g appearance of flies tends to
37 amsose i come at the same time of day
o . despite differences in eleva-
| 558 : tion, temperature, humidity and
} v © e 7 .8 9 |o mwlz |m2 3 4 5 6 T 8w
| Wl ~§ss§a 2755 % R % & 8%s ﬁ;’, ; 4 ¢ g 5
| EE s ; enviromment generally.(19L3:38 )
Flg‘w’_£ i}abgﬁgﬁgky aﬁd ﬁliﬁg Th@y &lﬁg ﬁ@te, fixﬁﬁ tly, that
(1943:26). The diurnal period-
icit in the activity of Dpo~- "a temperature of about 50°F
ophil eudoobscura.

(10°C) is apparently limiting



gobseura”, since only one fly was ceught %wlw ,
ur y and "leborstory-grown flies fell almost immediate!
eyele characteristic of the wild flles in bh

mﬂmﬁlﬁw% The one fmot they find inconsistent with the!
hypothesis of 1light ss the prime enviromment fector is that
“more time elepses between sunrise and the moyning moximu
asbundence ﬁf flies than between the sfternoon maximu

set® snd they conclude that "the ¥ materiel, *ﬁ;@ fly, .

evidently not the seme at different times I day.”
Commensurate with the diffieulty of analysing gausal fao

tors from observation rather than experiment - a difficulty not

by Dobshansky end Epling - iz the difficulty of elimineting mﬁ :

subjective selection of deta in erviving

at conclusions. Thus,

the assertion that "the diwrmel periodlieity is determined by

changes in light intensity during the dey"” (Dobzhensky end Epli
19431 44) is besed on & great deal of observatlon which is &iﬁm L '
cussed in detail: yet no messurements of light were made ot %m |
ecolleeting sites. Furthermore, were the fﬁw to resct &iff@;@m . .
ently at different times of day (as Dobzhensky states),analysis ‘}

of behavior would be extremely difficult since time of day as

well as light would be i&m@%&m in determining the pattera of |
aiurnal periodicity. Ny observations of the British members of

the obsoura group indleate that the low moynin

£ ten eratures,not
"a difference in the resoting material®, cause the lower and
leter movning maxima (page )49 7}* |



. : and Burle (1950136-43) found ﬁm
in ﬁm Mlim rain forest, st least on cloudy

do not aaw mm of setivity, but rather there is on inore
in the actlvity of flies during the morning whioh reaches &
‘z;latm* during the day and declines toward sunset. They w;f;"’
not able to determine the nature of the stimuli which produce
the diumel beheavior, but suggest thet relative humidity may
more important then it is in the case of D.pseudoobscurs, Iﬁ’#
neagpurenents of llght were made, slthough humidity ond temper

ature were recorded. Ny observations show thet D.pobscurs amm

hes the seme type of smctiviiy pattern deseribed shove, yet is

responding to chenges in light, at least in the moyning and ev
in

. Until there is %ﬁm data, 1t is difficult o be certain

the Brezilien flies ars, in feet, responding to humidity.
Mitehell end Fpling (195': 696-708) did furthes
of the diurmal periocdicity of - 1Pa . 6

a light meter, the seriier observations that this species is

responding primarily to light. They g@ﬁ’%mﬁ% the behavior of

seudogbseurs, wﬁiaﬂ respondas to light, with thet of Brazilien
speclies, The sotivity of the latter, they stete, "is apperently
correlated with relative humidity", and *@h;@wﬁ@m "the cyoles

are less definite than in D.p

$ gura.” This is a dangerous
extenslon of the statement mede by Paven, Dobszhansky, snd Durla,
end is neither warrented by the datas presented by those authors,
nor the conclusions which they draw from it.

 Burla i}.@ﬁi*?é}} x‘a@zﬁiﬁm in pagsing that he noted the
_Bame &ay@sﬁm% esf g&tﬁiﬁy a@z m,égm imamiag a::zi% fam& z*ay



3.3%:

sobacura, bul does not ény how he
determined this mgsm&m Hadorn gt nl. (1952: 138-42)

discuss the periodieity of seversl different species of

at times of lower Ki@t« {m&g and avening) snd since the
flies sppear

and disappear earlier, in the

urs later,
woods than in the field., AlSl
are given, once again, no messurenents of light were made.
(FigiIV=3 end IV=h).
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Fig. %&5 Wﬁm of m Fig, V=L,

two sexes of _.gub Faibii L : Jepuele
duping a Wﬁwﬁiﬁﬂ at Vie
Portugal.

Despite the obvious importance of light in the flight

thesis that "the diurnel pericdicity

pes in light intenmsity auring the day®

did not geem to explain adeguately a1l the cbservations made
by the sbove suthors,

To inveatigate the conclusions of

Dobzhansky and ¥pling, and Hadorn gt 8l., and to eompare the

activity of the Furopean menbers of the gbseurs group

that of related mpecies from California and Southern rurope,




odg, "Berks. | The
nopy was fully out.

Fig. IV-5B. A fir grove in Wytham Woods, Berks.

Fig. IV-5C. An open meadow in Wy tham Woods, Berks.



1&6! L

1 mede Wm&a all-day and evening colleetions 4n 5
localities (3 in Wyths
Norfolk) .
For the all=day collections, baited cups were set

out the previous evening, and a collection was made every 1}
to 2 hours from dewn until dusk. Readings of tempersture,
light, humidity (and in some csses, wind) were taken at the
time of each eolleetion in the sume place {usually the center)
within the collecting area. The fliies from easch collection

s kept separately and identified in the lsboratory the next
mber of flies caupght per

m Woods, Berks.: 2 near Scoulton,

10 eups, tempera £ e umidl
o sling pesyehrometer, light with a Weston light meter (reading
egainst & white plestiec gard), end wind by an amt&z} ‘. There
ldersble variation, espeeielly in 1light, over the
eolleeting area, but I only recorded the wvariation found within
spproximately a meter padius of the observation place, Imploy=-
ment of the cbove methods makes vesults comparable to those
hansky and Ipling, who define the setivity they studied
as "flight in search of food which leads
(1943: 27). | '
Only two of the siz species of the gbsgura group
in Englend, Sy Subssbecurs
in nuibers sufficient for careful analysis of the factors in-
fluencing their w%&%ﬁy The manner of @memwn of the

flies to enter traps"

- Klmi},y lent &y mﬁ ﬁﬂmmwgmﬁi office of ﬁz@ Al mmw
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D.subgbgcura is widely distributed in Sngland
both in dense woodlends anl open meadows (p 1 hough the
overall pa%sm of motivity in these different hebitats is eimil

Three patterns of activity cen be &i&tw
m toteld @ﬁaﬁ%ma data are in appendix II, A few
chosen to illustrate. the ﬁismi&m, ,

| Pig,IV-6 shows a typicel all-day swmier collection ina
oodland hebitat, Wythan A (£1g.IV-5.).This is o plantatien
ganopy and very low light.
g 8t dewn, is falrly

throughout the m, resches & péak in %:?ax% gvening, and CcGanes at
dusk, This pattern of aetivity was shown on each oceasion when én
 loeality {Ju&g 17 and 19, wﬁ%i

Californis, wos

there ﬁaﬁ an ﬁﬁfw mx*ﬁiﬁg

~day, en sbrupt peal

i,
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meadow, but four cut of five evening e
%k:&a loeality show the seme very sbrupt pesk of ﬁ&%&%gy
just before dusk, On the £ifth day it rained

sessation of £light at dusk.

lay and fuguet, 1952, in & mixed decid
{near GSooulton, Norfolk: the trees ar
and there is no real canony)

made at & and C locelitlies, %?ym {

ing at about 2:00 pum.
and continuing until setivity stopped in the evening)-
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falls below 0,8 Wf% .

15¢ {fig. Xgmiﬁﬁ may be due to the 3
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iand collections made in Wytham Woods &nd Scoulton during the

summers of 1952 and 1953. The peak of aetivity is, again,

clearly at a light of about 6.5 o/£t%, £alling off with higher

and lower light intensities, and ceasing vhen the light falls

below 0.6 ¢/ft> (fig. IV-11A). As in the open meadow, the

significant at the 0.1% level. And

pe: sidual effect after light is

taken into consideration, How a;a, there may be some zm:mm

of & drop in aetivity below 15°C 22°¢ (£ig. IV-11B),

1t is elear (fig, IV-11C) that the maxima fall within a narrow

range of light (2 - 6.5 W’f@}g* but a much wider range of
smperature (17°C to 22°C, or almost the whole range of temper

NG above

agram, the overriding import:
.zg}zs m less g@rm&y shown than if only the closed woodlands
(Light desreases at & more rapid rate in the
open woodlands, so that the pesks of activity are more abrupt,
and the time of collection may not be at the ﬁme optimm light.)
.0f the six evening collections made in Wytham A during the
summer of 1953, every maximum eollection cccurred when the light
was 6.5 o/ft%, '
2. a&f&‘s&r the sec

cond summer, the }.ﬂ Lg ‘% mmgm aha&%ﬁ and found
to have sltered s&i@t&y: 8 3.3.@21% of L ¢/ft” yoed as 6.5 on the
meter. This means that the correl: %&m wiﬁh ii@t is even greater
than here ghown, since the optimum light readings at meximum
“activity during the first colleeting summer (W%@ the meter
changed) were sbout 4.0, and during the second swamer, about 6.5
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In the woodland collections, the correlation
1ight and sotivity is not es clear as in the meadow, This
1 believe to be due to the difficulty of messuring the light
in the woedland to which the flies are responding. Were a
more ascurate method of measurement svailsble {m which would
consider the amount of sunlight and shade over the
lecting evea), & more perfect correlation might be shown. This,
ver, is by no means eertain. Since the flies meay be choosi '
their preferred light (keeping to the derker aress during the
brightest part of the day, and the brighter sveas when it gets
dark) a more accuraie method of light meesurement might not
yiela any more perfect wwalaﬁi&m In the & eadow, on Lhe other
nand, 1ight is uniform, snd thet messured is cleerly the light

whole cole
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_ This iﬁ aifficult to explain, because the lack of correlation

Sl il 7. b

s and Seoulton: summers 1952 and 1953) .
d1stion of activity end light (fis, IVe124) is less
cleareut than in the afternoon ¢-llections at the sanme

Pig. IV=12 sumariges the m
collections (Wytham ¥ood
The

place.
The lergest cateh was made at a light of 10¢/ft°, whereas during
the afternoon, max

ima oscurred at & light of about 6,54rtS

or lower, In this cose, a regression on light m‘t@miﬁwﬁ below
6.5 ofrt?is significant (p. < 01%) and after light is taken into
eonaideration {'m*; not before) the regression on temperature is
significent (p. < 1%). At lighte greater than 6.5 ¢/£t°, on the
other hand, & regression on temperature alone is highly signifi-
cant (p < 0.1%) and there '

anne

surs to be no residual effect of

light, After the regression on light alone (p. < 17), there
is still a significant regression on temperature {ps <« 18)

betw en temperaturc and aetivity in the afternocon (vhen
shows that temperaturcs avove

15°C do not, in fact, inhibit ectivity, It may be @

that changes in %ﬁ?&%‘iﬁ‘é ave indicating more accurately then

the light meter the

temperatures are above 15°C)

87 In any case, A;&ﬁeﬁ‘vaﬁ’fﬁ% g?ﬁ’f mm temperature and ligh
in the morning eollections would explain why the morning maxima

oceur later after sunrise than the evening maxime
sunset, and also why the morning maxima

. gecur before

are in almost every
¢ase considorebly lower then the evening ones. When the light

ig at its optimum, the ¢

soperature is too low; But by the time
the temperature is high enough, the light is %oo intense.
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The low morning peak of aetivity was also shown & ‘
collsction mede in Portugal at the end of September (fig.IV=3),
ature is sbout 22°C. On the other hend, a i
temperature 3@’*:‘3 These two colleetions made in

made by me in Englend :

ubobsgura of sbout 20°C, and

activity below iﬁﬁ'm and possibly also sbove 25°C., Experimental

ese field cbservations, and show that L.gub-
pe preference of sbout 20°C,

flies are raised (p.6S ). Colleections made in early spriz

late sutwm (fig, 1V-15) support the idea that i5°% 18 & ﬁﬁiﬁm |

snperature, no large catches were

the :.M, that in the summer, the
pesks of &aﬁvﬁg of [.gubobscurs & epmined by 1light,
but that temperature hss & secondapy influence which produces




reached on an English summer day, exeept in the open meadovs,an .
here aetivity ceases befor temperature reaches 20°C(Tig,IVe7,

Furthermore, the begimning of aetivity in the morning and

its msatim in the evening is very clearly influenced v
), subgbseura fly below a light of 0.8 efﬁ?;a},@
temperature seems o nave, again, & subsidlery effect, In the
tenmeratures ave low, activity ﬁ@% not begin until

tinues when the light is below O &g«m on one Pe

hepre was & sizeble eateh at a light of O.h af/fgﬁ There
owhat later

tensity is the most important factor in determining all five

ases of summer scbivity of .subobscura. Altholgh Hadorn gt al
ceme to this conclusion, they did not seem to appreciate the
a@m, which ¢an be shown to have a sub-
‘my FFost of Temperature 15 also trus,i be _

3 ICUre: :for in f*aiﬁ@mi& gﬁ; 800 ft*ammzim?
temperatures are guite o« inz the day. activity mzw

tim_ tﬁl it wes qui% dark, wher ag ab higher elevations
(6=8000 £%,) it ceased much sarlier.
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15@,
A @ﬁi@% ﬁiffarent gat%ﬁrn of activity is found iﬁ

early spring or late autumn (fig, IV-13 and Iv=1l), 1I% is
clear that there is an inerease in activity with increase

in temperature., A summary of 'winter' collections (made in
September, November, Deeember, January, April and May, 1952
and 1953) shows that there is very 1ittle activity below a
temperature of m*’d (fig. IV-15 . The activity begins sbove
that temperature, but large colleetions are net made at
temperatures below 15°C. Extremes of 1ight still h&m an
effeet in reducing collections, ﬁlt:f‘ﬁ‘}’tiéf it ié c,laarly less
Lr%&m.t than temperature. -

oo @ 0 i

; : OO0 GG 8 . Fleat %,;, am«sng
ey subobgcura in

O 9 iy G O miaﬁi&r& to Lemper-
Oy s ® - ature and light in

Gk & ® EElNe eollections made in

o : September ,lovember,

. December, é’mm&wy s

; ﬁ}??il €m§. &gﬂb’,i}ﬁg

. and 1955 (the tem—

; ?Eﬁ&%m and light
at the Lime of the

- gollection is repre-

- gented by the
pogition of the
szmta the activity

Y ' -. : bg ;}ﬂ ’b‘iags: area
R aD @ o) e 8p0%)

CI%) @ . Onamcso 712
®ws @ w-we
o ® e @ s

: 124 |

¥ 5 & & & 1 T w5 e B 1 ar
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CLOVDS ARD

BWE SKY
BRIGHTER

PATCHES OF
BLUE SKY

80%.22°-
0%, 20°- '; o
0% 18 -

50716 -\

40% 4°-

Pig., IV-16, All=-day collection showing temperature, humidity,

light, and number of D.gubobscurs caught. Light is repres-
ented LY .. temperature by =--- and h@iﬁ_iﬁ; by -;§

/ * APRIL9 1952 APRIL 91952

WYTHAM B e T WYTHAM A
e D subobscura 26~ |000 D.subobscyra
2 | 2= :
29°- ‘o0 29 100
e i 22
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16°- ¢ ~ 1€ -1
He - e E 195
Ly SR T )
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8" r-
i ! |
: ' o i T = IEe Rt N D 0
Bioiin) 2 o 3 Ag s e, Tie o Y AaTe o e 2Ty 4 8
A. | S

5 AR T | B,

Fig.IV-17. Two pdrt day colleections showing temperature,humid-
ity, light and nmumber of D,subobseura caught, Light is repres-~
ented by .+ temperature by w~—-- and humidity Dy =-=-

Time 1s Greenwich leen Time. ‘ '



pak of sotivity cume at the hig
mmer setivity, therefore
and in wlﬁ soring and lote sutumn (when temper-
crmined primarily by temperature

'm in w%y spring {Wi&% i%ﬁaa} in & £ir wood, yob
zmm af ﬁﬁtﬁxﬁﬁf - dependent primeri

wood (fig. TV-178) where the lesves wers not yel out, 1s very

simllar to the May sollection in the mesdow (fig. I¥-16).



152,
In all snalyses males am& fm&m are considered
hough Tiadorn g% al. believe that their cole
1mm at Viseu (fig. IV-3) are Derdun (fig. IV~-4) in-
we in the proportion of sexes at different
¢ baged on very 1little data.
- eollection, there is a rise in the proportion
males throughout the day, which is attribdbuted to rising
tamperature and inereasing light favoring the females. They

36T in fmet the relstive proporiion of males
end females appesrs to remain vemarksbly constent during this
collection, as cen be meen from fig, IV-h.

emales. The one striking difference in behavior is thet
the males are almost never found in

anible explain this on the basls of response b
temperature, light, or humidity.




153.

Bubobseura shows a g;ai%a constant diurnal period-
ieity. The w&i’?iﬁs in the sumner (when temperatures are
usually sbove 15°C; appears to be determined W:wm '%3:;
1ight intensity. The activity drops sharply ot 1ight inben-
sities below and above the preferrved one. In the evening
effect of temperature can be detected oither in woodlard or
meadow colleetions, In the morning, howsver, both light and
temperature are inportant, This explains ! |

below 15°C,
On the other hand, in the early spring end late autumn

temp xsaﬁ%m&g with 1ight es a subsidiary influenee
In deciduous woods and open meadows, & real peak of aetivity 1s

tenperature is too low. In @ coniferous wood,

Wﬁf‘, a guite lavpe collection was mede on o warm day in.'
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D.

1%t has not proved ?@&%iﬁ&ﬁ to make such & detailed
analysis of the causes of aetivity of D.gbscura. This

gpecies oceurs only in woodlands, s© that activity in differ-

ent hebitats cannot be compared. Even in woolands, the pattern
of metivity varies from dey %o day. In two collections {(July
17, 1952, VWytham A and B), the activity rose o a peak in the
evening: in one case a very mecked peak (Wytham A: fig.1v-18),
in the other, & far less marked one (Wybham B). On two occasions
(Wythem A, July 19, 1952: fig.Iv-19, and August 19, 1953)there
were both morning and evening peeks of aectivity, the evening
peak being higher; and in four collections made in Worfolk at
the end of Aug:st, the morning pesk was higher than ‘the evening
one {fig. Iv-2a. In one collection (Wytham B, July 19,1952:
fig, IV-20) the peak of activity was in the middle of the day
(1330). In no case was the peak as sbrupt or as relatively

high as in the case of D.gubobscursa. The different patterns

can be explained on the basis of light and temperature, and
other fluctuations observed at the time. The one exception is
the collections made at Scoulton, Nerfolk. in an open woodland.
The size of the evening catches of all specics was low in
relation to the size of the morning catches (app.IIl p.7 ),
indicating some general disturbing factor. Unfortunately,

this was one of the earlier all-day wllwﬁimg; and no measure-

ment of wind was made,
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Fig. V=22 is the sumery of PROG! g mod
oodlands (Wythem 4 and 8) during the suwmers of W
and 1955. There seems to be a clear drop in agtivity below n
light of sbout i ¢/ft%, and aveve 50 %ffe& But within that
range, there is no clear optlmum 1ight. This is also shown
{f&g. IV-18 through IV-21) in the very broad pesks of M@&ﬁ@ ‘

greater verishility of pattern of &@iﬁi&iﬁ%& The general mz;m
of aetivity seenms

night, usually
intense sunlight. |

m@? of flies cought f}?kK 1°/.§ In the Wi%c
0
, . seeprpma Loun ﬁiﬁi‘i lights below éwﬁ ﬁ.ff%%” and 1

robebly again due to Wﬁmtﬁ?@ﬁ below

there is no notable M@:#mm elither with teowmerature or Mﬁ%&%

here is & significant re~
w s.mxf €§§*<5/3 bui afw mﬁm




155,

Thus, it seems that D.obscura is responding to low and
pogsibly high light intensitles, and low temperatures, but has
a wide range of tolerance to light and temperatures. D,gub-
obgeura, on the other hand, shows resnonse to low, and possibly
high temperatures, but has a very definite light preference,

Fig.IV-23 is a comparison of the light response ol the two species

en ~ OBSCURA
5:: +
S+ +
+ + +
Yo
- LT
> 10+ L R e
—
= B
o5+ +
[ PO
o0} i Ml oo ol : ! : i
I \ 10 100
R LIGHT
& * SUBOBSCURA
+
: +
N 2
e o
; -+
= o -
'_
< 3 . .
05 + + +
e ++
0 e o e
'l ': ||° 2 ' 2 uvv‘vloo
B LIGHT

Fig.1V-23. The activity (measured as the ratio of the size of s
%artmular cateh to the average size of collection made during
he evening) in relation t A, D.¢ Wi

g atlon to light. A, D.obscura. B. D.gubobgcura



This is not confirmed by my colleetions. Of
the 327 specimers of D.irigtis esught in the course of 9 all-day
collestions, L37 were &&zzgw@ in the evening, and 57 were caught
in the morning. The percenbage of D,Lristip «

those mede at Sceoulton, Worfolk, in August, where the evening
collestions of m species were very small, and D.tristis wes
particularly sbundant., The colleetions at this single mﬁiiﬂy
are responsible for the higher overall percentage of morning
catches.

Not enough specimens of these specles were esught to
termination of their a&%i?itg*g;mwﬁ& &mm were
ghout the day, but there seemed to be a tendency f
magimum muwbers to be caught at the same time as the meximum
U.gubchbscura. (App. 11, pp. 1-18).

This species occurs in large nuibers only in mid-st «#
80 that only five of the nine all-day colleetions gave any in-
dieation of its daily ametivity. There is no consistent time
of peak activity, but the afterncon colled

tion of greater activity on wermer days (/pp.II, pp.12-18). The




it made uwp 367 of the 100 files coaught at 5

ind on the few occasions when specimens of 0
olleetions, it was alwe
ave 631350 a.m.) or late evenlng

activity in the morning
m& during the morning sapes bel
psught in the amm {in all oas
almost 17 of the 70 flies esught during
snunry, whereas it
1all freetion of the flies caught
opgether with the faet that it is
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wman hebitation, I d8d not get suffielont m
this speeies to determine anything about its perfodicity,
ﬁﬁriﬁﬁ~ﬂa§‘§&11@ﬁﬁiﬂﬁ,ﬁﬁ Berdumn, Sgain (fig., IV=y),Hadorn
and mmg gﬁak of mtiﬁiﬁg;
in Southern France on & uniformly eloudy day, a clear éﬁii?
pericdieity was not found, Timofecf-Rossoveiy (19i@a: 51)
found 46 £lies of this species between 5:00 and 10100 ems
3 ‘%tmn 12:00 and L4300 pmy 8i: betwsen 6300 and mﬁ{i pm and

ne between 12300 and 1;300 am, These data would indlc ﬁtﬁ
that B. melanogagier hes a worning snd evening peek of
setivity, but that it is less marked on a cloudy day.

However, at another &%ﬁ&iiw
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b

The most obvicus explanation for the restriction of

obgoure to the woodland might seem to be the influence of

Ds

periments were conducted to test the resction of the two species
to temperature and humidity gradients.
Rather then messuring the activity of the flies at

rerent temperatures, response to a tempe:
was gtudied, becouse observations showed that the flies'
activity incresses steadily with temperature, until the heat
kills them (sbove ebout 35°C). 8Sinece & measurement
sort of activity would give no indication of the response of
the flies in the wild, where they have a great varloty of
temperatures they cen choose, semed 1 measu
preferred temperaiure, iﬁ geems reasonable to assune that the
time of maximum eetivity in the wild would be when the air is
at the preferred temperature (all other fametors being equal),
(1949: 225), It comsists of two insulated metal chesbers
(8 4n, by 9 4n. by 10 in,) comneeted by a solid bress tro
(26 in. long by 2% in, wide by'l in, deen), which is also

insulated {fi@, ‘%*«*1% E*m cotion gsuze, stretehed over

e S i
aﬁ’%ﬁ o hot
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wire, provides a false floor to the trough and gives a
au&ﬁ@l& Wf&&ﬁ. for the snimels %o walk on. A strip of
gless is fitted over the gmuse, leeving a space about

1% In. wide by 3/16 in, deep for the Plies o move ahaﬁit
{The low long chanber has the advantage th&f,* thoush the
flies esn move sbout with perfect eage, and orient them=
atwre, they cannot change their
position quickly if ataiz%laﬁ by an observer coming near to
note their position.) A second strip of glass is fitted over
the top of the trough, to co mplete %zm ima&&%;iﬁm {i"i&.
B&iliﬁgm‘%ﬁi“ and ice sre put in

selves with respect to tempe:

chambers, and after an
hour, an eéven gradient of temper-
ature is established. The leng
of the ftrough was callbrated in

degrees centigrated by pleeing ?igf, %«? i’;ma s&%a‘zi‘;wﬁ s:sf %m
: ‘ trouph of the appupratus Tor
thermocouples at © om. intervals, determining temperature prefepr-
; , ence, The black represents the
and interpolating intemmediate brass trough: the cross-hatehed
\ ares, the insulation: the stip-
values. e pled arvens the glass: and the
: brown area the chamber for the
The experimental pro- flies {above the gauze boittom,
| and below the lower sheet a:ﬁ’
cedure wag as follows. Ice wog' glass) .

placed in one @i’:&&ﬁhﬁm and the electric unit connected to heat

the water in the other chasber., The gﬂm&@ at the bottom of the
trough was molstened, more at the hot end than at the cool (to

try to counteract the humidity gradient). The apparatus was
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left $o estseblish & gradient. After an hour, sbout 50

etherized flies were distributed evenly over about 2L em.

length of the ftrough (not in the regions of low temperature,

nor in the regions where the temperature was hot enough %o

kill the flies). The usual gradient used started at about

10°C, The flles can at‘ﬁmﬁ temperatures beiow 0°C, but when

they gét to temperatures below 10°, they beeome exceedingly
sluggish, Any flies which resch the lower range of temperatures L
stay there, m‘za graduelly sccumulate at the cold end ( though it

is elearly not the preferred temperature). At the other end,

the flies could not stand temperatures sbove sbout 32°C, and

any which reached that part of the gradient rapidly moved. ir
they moved in the wrong direetion, to the regions of even higher

temperature, they died extremely guickly. When the fiies had
been in the gradient for an hour, thelr position was noted, and
the respective temperatures were recorded. The flies were then
removed,

The main object of the experiment was to determine At

there was a difference in temperature preferences of 1.

Experiments were planned so that males and

_ sted seperately, whencver possible. The strain of
ira tested was :E‘mm Premeno, Z{mw. Two straing of 1.
subobgoure were t%ﬁ&é‘ + one from Pavia, Italy {kept under
leboratory conditions for many g@mmtmns}; the other from
Bagley Wood, neepr iﬁxi*ez‘m ( ebout the 3ra and 4th generation
descendants of approximately },Gﬁi females caught in Novenmber,1953).
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getb zma numbers, since the mold devel , ;
it could be eaten by the slowly developing larvee. 4 nusber of
the oultures, therefore, d1d not produce off
a generation took two months at this temperature, it was aifficult
to get enough flies to experiment with. Those raised at 32°C

oped more rapidly than

spring; and since

{such as bent wanga \ge end erocked sbdomens)., 20°C seomed
the optimm tempervature for raising flies of this spec:
he resulis of the experiments were as followe

anmber :ai‘ %%m%w z%:f fm% W
SUBCBSCHRA ,’é?@m
Bagley 10°C 21,6 % 1,32 2 I s o0
Bagley 20°C 19,7 % 0.50 10 145 328 - &3
Bagley 32°( 21.5 0.55 7 155 236 ” 3%

Strain Yesn preference

L

) 20°¢ 18,2 & 0.50 11 y g55  ga W81
1.8°C difference in itempera




owever, the average preferred temperature of the same strain

raised at 10°, h only based on & small asmple, is highest

of the three. These ﬁwmﬂm show that the temp erature at
meurs is raised does not greatly alter the pre-

though the higw preferred temporature of the B

might indicate that the difference is not due to chance alone.
rence, however, is very small., The average temperature
bobgeurs is 20.7°C, and

5% level: that of the Italisn strains of the two species lg
ificant at the 17 level. Again, the difference ls smal

As 8 result of the accumulation
of the gradient, the curves are not normal, and it is not pos~
sible to determine the fiduelsl limits of the distributions of
the two species in the predient, However, the upper 1imit of
temperature tolerance wes quite clear, It was as follows:




%uﬁ 2&3% s g?*?
wr 27.6 = 34,5

This is a very crude ' :

at which the flies were palsed, bk
of D.gbgeurs seems to be somewhat lower, but again, nob suf-
ficlently so to explain the fact that this species is confined
oodla .ft hebitets.

»seurs shows erage tempevature proference of
about 20°C, which agrees well with the optimum inferred from
field data. The temperature proference is mot greatly altered
lies sre raised. This is
behaviour of the flies in
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18°¢, However, the difference in temperature preference
between the two apecies is not great enough o @xplain the fact

that D,gubobgcurs can live in woodlands and meadows, whereas

"ﬂq ¥

D.obscura is confined to woodlands.

The response to humidity of the two species was more
difficult to measure, since small differences in 1light had more
influence on the distribution of the flies than lerge differences
in humidity. However, the following procedure seemed to overcome,
es far as possible, the presence of uneven light. -

~ The apparatus was a glass tube 1 in, in dlameter and 1 %,

BNEERE: e long with a cork at both ends, one with wet

cotton wool, the other with caleiunm
. chloride (fig, V-3). The tube was lef?
Cf Tl =0 for 48 hoursg (the cotton wool being

BE i molstened every 24 hours) for the gradient
Al e

to establish itself. Humidity was measured

T T A Y i e J

¥ig, V=3, Longitud- by cobalt chloride and cobalt thilocysnate
inal seetion through ,

L,eotton gaugze:B,cork: papers, as described by Solomon (1945:1952).
C,space for Calls,or : *

wet cotton wool:D.glass After L8 hours; the flies were introduced
tube; E,cork

through a glass tube in the cork (alter-
nately at the dry and the wet in successive experiments). The
apparatus was then ‘covered with & box, 14 in. long by 3% in. wide
by 3 in, deep, blackened on four sides, and with translucent
paper on the 5th (a lﬂkng side), which was placed parallel to a

long window. All experiments were made between 6:15 and 8:45 p.m.
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fter 5:00 p.m. 1f the day wes very overeast) so thet the
light would be diffuse and as even ss vossible. After 15 mm&
the position of the flies was vecorded, the light measured with &
Weaston meter, anil the direction of ﬁz@ tube then reversed, A -

(@}? 23 '-"'s,f;_é:,r

4 reading was taken 15 minutes later, and the light wes agsin
meagured, The results of the two readings (parts A and U of each |
experiment) were conbined for the analysis, to counteract the
effeet of greater light intensity at onc or the other end of the
lent. In no case was the light greatest in the middle of g@g

In the hunidity gredient the flies are exececdingly active,
1tras radient, where the flies are

m twice, or not at all. Also, the flies which were
stdng on the cotion gause at the ends of the tube were not
or sitting, and would

section was recorded,

istent fron one experiment to another,

The gradient, tho

wes quite even, and cons




L.gbgours {7sb.1). The accuracy of the

lings is mpproxzimately I 57, To feellitate the

‘ > papers were inseried, Spppi B
imately in alternate sections. For this
given for each section.

heddity 307 5% 785 8% 1004
m;n B 135 505 69 B2T3 5.5 s 8,052 5.5 8.2

W no 17.6 11,7 10,1 ?ﬂﬁ}' 5.9 9.7 646 9.5 5.7 ‘ﬁaﬁ L6 3#’-?
§¢m

rier end, which scems mors abrupt in D.gubcobscura and more .
: howey V?gs the 3.@%@%%5 hoaddis,

In both cagesn,

Jeble was the one most sought, The smallest differences in
light influenced the orientation of the flies considerably. k
Tables IT and IIT give the results of the two parts (A and B)
of each emperiment, showing the difference in orientation when
the direetion of the experimental tube was reversed.
&W-gi‘!rm 8s the ratioc of the
(the dry end, 1) to the muber of flies in sections 7-12 (the
wet end, !, end are show and for the total

The resulia

wrber of flies in seetions 1-0

n for parts A and B, &




Experiment

IA
B

we wE w¥ b

o
e i

v

13+
25
i0
B
8
8
13
3. S d
18

0"
6.5*

Table II
The Response to D.gubob

Light
(in G
3

£42)
W

iy=

25
10

g@
.

8
13
15
i5

4
6.5

D
2l
28

23
20

25
27
3h
25
22
38

32
LO

W
18
L

17
19

27
10
22
13
17
12

27
13

Tumber of flies

D/

{A &B)

1.33
1.35
1.05

0.93
2.70

1.54
1.92

1.88
3.7

1.0k

3,07

Average D/V

1.47
1.19
L
1.69
2.41

3.90

# Light differences at this low intensity were not measurable,
However, the illumination wes not uniform,

‘1% is clear that in experiments where the light

was even, there was very little difference between the

A apd B part of each experiment,

When the light was ex_ﬁ.y

slightly uneven, however, there was a gonsiderable difference

between the two paris of each experiment.

The flies appear
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ﬁs,m,ﬂ_:m shows the same

D.g kind of reaction
both to light and bhumidity (Teb.IIX).

Teble IIX

20 25 10

1.58

1.72
2.3

1.39



The dlfference between the A and B veadings in the
; indicate thot the flies are respor

same preference fo * humidities was slso found by Daksines

marty (194-: 339-357) for the house fly. mscs Somesbies

The rvatie of the nurber of flies at the drier end of the gre o

(humidities of 307-657) to the number at sleter

gradient (humitieies 707~1007) is 1,7; almost identieca |
two gpeeies of Urosophila. The distribution of the two %’iﬁﬁm |
along the gradient seems to differ, however

subohesurs rise sharply at humidities below L57, where

With both speeies, small differences in light influence the
orientation sonsiderebly, vhile lerger differences complotely
override the orientation due to humic

ence In humidity preference

is confined to the woodl

different habitats,
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CONCLUSIONS
pavan, Dobghansky and Burla (19503 1;2} conclude
m&, ginee it has been found ¥

weimilis dle within 38-53 hours at O per sent relative
numidity and within 57-93 hours at 95 per cent relative
numidity (at 24°C), "loss of water is....a great hazard
exposed in nature.” They |

hilg flies are

Yot the field data {m‘kﬁr IV) show that, slthough &l
flies arve extremely sensitive in their light response, there
is very 1little correlation of aetivity with air temperature,
and nene with humidity. Vere envivonnental humidity and
temperature the eritical factors {ns mé above authors

would soom %mm;@ to suppose that the res-
ponses to these factors would have been selected for, rather
then the response to light mm::%iﬁgu The fact that

P are 8o genaitive in

r indieate that the eritieal



17

e

sactor is closely related to light (as measured by a light
neter), It might be that humidity end temperature :
secondary faetors, the radiation of the suniigh lucin

ss sbove the ‘eritical temperature’ of ma a;;%iam '
eausing desiceation of the fly.
deal more infoyrmai!

needed before the adaptive signifi-
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SUMMARY AND CONCLUSIONS

OFf the twenty-eipght species on the British check
1ist, the twenty-two representatives whiech I caugh
appear to be pood, non-intergrading speciecs, Twenty-one
of these species fit into the gubgensra and speeles groups
outlined by sturtevant and others; while seven have not as
yet been studied in sufficient detall, since they ave rela-

gland appears to be on the outer margin of Dro-
shile distribution, This concluslon is based on the
Pacts:

1., In England, there are only 28 speciles %ﬁ‘ﬁ@”
sophils, wheress in the tropics, there are many more (in
one area lesestity) of HMexico, 89 species were caughb.

2, In Switgerland, Burla found eleven species
dominant (i.e, most abundant) in woodland habitate; I found
»a was dominant in mest woodland

are palacarctic species.
nelvetica is the only species W

hich is clearly



ographical distribution, the eritical facto
ears to be low winter temporature:

r apeciocs with a cortaln kind of plant .
3. At different btimes of year in the spase hebitat.
b With time of day { to &

intensities; but only D. :
mmiaﬁim with hig




The activity of
species is inhiblited by temperaturcs below about 15
indlente an optimum temperature of about 20°C, L

In the winter, on the other hand, vhen temperature
seldom go above

15°C, the pattern of activity is determined
nperature,; with a secondary

SpE effeet of
1ight. In no ease was there any notiecesble cffect

roth species were found to choose
temperatures around 20°C, the temperature preference of
2. ghgours being slightly lower than that of J.subobscurs.
This aifference in temperature preference is no'

enpugh to cxplain the fact thet D. ghgours

a is eonfined

preference; there was a tendengy for "wéh @ﬁ&m& to

accwmilate at lower humiditles, bul smell ﬁiffax*%mm in
light completely overrode large differences in relative
humidity. Bavan, Dobghansky and Burla state that even
though Dresephilp are responding to light, the diurnal
ariama;w is an sdeptation to temperature and humidity
conditions of the enviromment. In view of the exirome
sensitivity to light of the specles I have studied, this

hypothesis seems guestionable, The extent to which the
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HOTE: b = busckii; ¢ = cameraria; v = vibrissina; f = funebris
B = melanogaster; i = immigrans; tr. = transversa; y = littoralil
u,% = other Drosophilids
All collesctions (except those noted) mede with 10 cups/locality
ALl W&tﬂmﬂ given in 9C,
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