
 



 



  

The species frequened 

   
| classes of Nia and is almost the only species eaught in 

is also quite different between adjacent fae unlike) woodlands 

It was not possible to associate the abundance of a particular 
species with a particular kind of plant. The species fre~- 

quencies during the summer months were studied by making 

          

   

The diurnal perlodicity of the British Species was 

analysed. The activity of DB. subobseure and 

  

studied in the greatest detail, sinee these species were 

evening peak of and a mid-day decrease in activity, 

ereas D.obseura shows a morning beginning of activity and an 

evening eessation, bat no regular peaks It is 

gubobesura (the species which inhe 

    

  

    

  

    

   ge of optimum light; wherea sours 

cies) ceases flying with low light. but has 
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   ILL, COLLECTING METHOD 
DISTRIBUTION 

IV, DIURNAL PERIODICITY OF 
Dy all    

      

oe 

 



 



    

  
eee noted in 1882 oy saxbsent, in the aney 1 ee 

   



  

    
   
   
    

  

   

    

wore on rine North , amentecn spestes of 

  

sxonomio statics, ‘put the whole 

of the wo | 

  

= ren eS . “es 

  

the "new systenaties” of the 

Sturtevant's revision of the sut 

Basden hes sterted to publieh the results of eolleetions nate 

principe’ 

the 

  

y in Seotland; Burla has just completed a survey of 

  

     
  

arosophilidse of Preneh West Africa; and Lever end Sobels a 

: alsteibation, 

with the ecolog) 

 



gore interesting for Bog. onery   gations revealed, song other t dnge. . | 

eating phenomena. Piretly, two of the species wien Dobehensky _ 
   

   

  

   
   
   

    

) are elmost identio: 

    

ha onosecal L analysis and study of wild | 

species. , 

  

pulations show then to be true, non-Linterbre 

  

ding 

  

Thus they provide one of the most extrene | 

  

examples of tsi] 
 epeoies'. Secondly, investigations of chromosomal polynor; 

   ig showed reguler, cyclical 

a quis ns * convinelngl 

     



  

tonto dorint tion ‘ 

    



TRS 

  

cole pe slur especies when so Little : 

ia known about either the enemies or the food. Sinee they are : 

sracterized by amell sized inevae which are difficult te —_      

  

    

    

quien ag they ave to genetics research 

  

    

    

The extensive, but in pl 

ve my area of investigation was England, th | 
enculry; firatly, what are the British 

i secondly, what ia their distribution? 

suppl problems (the reasons for their 
nerel Snetentton ootverna: ani the Sonations of aduite to 

iwable that these field 

      

   

   



  

      

     

with habitat and time of year 

At least 500 articles relating to br 

sformation to thet of 

       



 



  ne sternal, and com 

eves, pupae, and imagines, all studied alive.+- 
Later authors have aided two more subgenera (for complete list 

          

classification is _— below. 

    

ubgenera are not given « either - 

gems (agaun) or in the more recent paper « 

        

    

Duda gives an extensive definition of the genus Drosovhile. 

as he delimite it (1924e: 

1. Sturtevant



8. 

  

The distal section of the kth vein or alme 

  

st 4 times as long 

as the 3rd section. 2nd section of the costal vein only 14 

to 14 as long as the 3rd. Carina high, “rams nose-sheped, 

without the appearance of an upper lip of a face (Gesichts- 

oberlippe) falling away at the border of the mouth. Forehead 

anteriorly deeply notched, and therefore anteriorly almost 

twice as wide as medially long, posteriorly over twice as wide 

as medially long. Proclinate orbital inserted near the 

anterior margin of the forehead, ‘Thorax reddish yellow, 

Abdomen brown to black, without other colored spots or bands. 

Gvipostor lamellae of the female hidden 

  

Subgenus Acanthopterna Duda = Spino enh 

Distal seetion of the kth vein 1 ~ Boy exceptionally 3 times 

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

of the costal vein is almost 2 <- 24 times as long as the 3rd 

and the carina is nasiform, underneath with the appearance of 

an upper lip of a face, falling away to the rim of the mouth, 

Forehead not very extensive. Proclinate orbital generally 

inserted shortly anterior to the middle of the forehead. 

érista not apieally forked, underneath with only ene long 

basal branch, above with two basal branches, otherwise only 

with fine, short hair. Long distance between the dorsocentrals 

over 1/2 as long as their lateral distance. 3rd metatarsus 

of the male ventrobasally with a conspicuous strong thorn. 

* 2. nigrosparsa Strobl 
ta (id Wah ane 
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Forehead not very exte: SO 

inserted 1 shortly anterier to the middle of 

  

  

which is atraightiy bordered anteriorly. Wines colourl 

Anterior and posterior transverse veins not shaded. 

       



  

    
       
Avista with an apical fork, 

fork,above and below on the distal part 

  

bristles. Mesonotun of the eingle palaeerctic a 

  

inserted shortly anterior te the middle 

above and below on the distal part of the arista. 3rd mete- 

 



  

      
Distal seetion of the ith vein 1 - 2) times as long as the 
Sra section, Yorcheed net very extensive. 
orbital, generally inserted shortly anterior to the middle 

of the forehead. Arista with en epieal fork: long branchea, basal to the end-fork, above ond below on the distel part 

of the orista. 3rd metatarsus of the m 

     ProcLinate 
      

    

    

© never with a    
median dark brown longitudinel stripe. 

  

ly 2 to k vows of © 

 



  

      

        

Distal section of the 4th vein 1 - 2) time: 

exi not very extensive. 

eplor to the middle 

dog, if matt end with « mecicn 

then with more than 4 rows of acrostich 

egnent very large (about 3 times as lo 

   

      



and with conspicuous long hair. Carina usually fiat, not 

neasiform. Only the 3rd tarsus with a clear preapical bristle. 

  

Subgenus Drosophila Fall, sens. str, 

Distal section of the Lth vein 1 <- 23, exceptionally 3 times, 

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

Of the costal 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 fase,falling away to the rim of the — 

maath, Forehead not very extensive, Proclinate orbital 

generally inserted shortly anterior to the middle of the fore- 

head, Arista with an apical fork; long branches basal to the 

end of the fork above and below on the distal part of the arista. 

3rd metatarsus of the male never with a ventral basal spine. | 

No acrostichal macrocietae anterior to the transverse suture. 

ist femor anteroventrally without a dense series of small black 

vristles. 2 humeral bristles present, the under one usually at 
: 5 

; 
least 1/2 as long as the upper. Mesonotum more or less shining, | 

if matt and with a median dark long stripe, then with more than 4 

rows of acrosbichal hair. 3rd antennal segment small (at most 

twice as long as the 2nd antennal gegment) and with shorter 

hair, if exceptionally large and longly haired, the carina is 

nasiform, The ist, 2nd and 3rd tarsi with clear dorsal preapical 
oe  
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i 

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

    

   
ex Bigot. (Canary 

Islands) 
DB. varipes Macp. (Duda, besause 

of tcolor description, does 
not believe it is a 
Drosophila) 

* Ineluded in Burla's check list of Swiss Drosophile (1951: 37) 

x Drosophila included in Kloet and Hineks (1945: 401; 433) | 

    

' Though Duda's specific descriptions are extensive and | 

accurate, his subgenera seem to segregate out conspicuous 

characteristics rather than natural groups, and it is not sur- 

prising that Sturtevant, in his more natural classification, 

retains only two of Duda'’s eight groups. 

Two of Duda's subgenera, Acrodro     sophile and Acenthophil 

(= Spinophila Duda) are based on single characters, as already 

pointed out by Sturtevant (1939: 140), and one other, Acanth- 

optera, includes only one species, ). nigros 

  

at which is 

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

    pars 

metatarsus of the male. Buria, in his classification of the 

    
in the "as yet unclassified" group of species. In addition, Duda 

includes Seapto: ya, described by Hardy (1819: 361) as a separate 

48, and adds « closely related 

    

  2. Does not oceur in England



  

separate genera hese weak, 3 19b2: 2-25). Sinee the 

relative ranking of groups above the level of spec 

matter of taste, it seaus best to follow the general practice 

end exclude the above two groups fr 

Yet another of Dude's subgeners, 

species, of whieh One, J. Songesia, f 

us (Patterson and Stone, 1952: 7). 

the subgenus has not been recently dis 

                

Stene, 1952: 7). 

tuda's classification of ®urepean Dregophil 
shensive, including all the palsicentite material 

known to him: however the subsequent @Lassification of Burla 

(1951) 18 more thorough, being based on characteristics of 

@ggs, larvas, ond pupae as well ag imagines, and including 

mumber oF apecies deseribed ginee ouda's paper (> 

  

    

    

    

   



  

  

    

   

  

“Arista plumose; vibrisses and ocellars present; 

orbitals, lower-most proclinate, upper 
ene smaller than the other two (second placed 

4g); postverticals large: one or more 

  

    

   

   

pigmoides, . oree ani species similar to each, re 

sented by oe hairs in >. repleta and ether forms); two 

pairs of seutellars, posterior ones eroesed; disc of scuteliwa . 

bare; costa twice broken, reaches apex of fourth vein; to 

small bristles just before distal cos 

  

beent (present in 

    

    

tal break; diseal and 

second basel cell confluent; angi ¢cll present, often incom- 

pete; prez pieals evident at least on third tibiae; seroetichal 

hairs in six or more rows in front of transverse suture, four 

or more between the anterior dorsoecentral bristles.” (Patterson, ] 

1943: 46). - 

Darla follows Sturtevant in his reelassification of | 

| uila, which is as foll: 

      

    

    

   

  

  

    9 OF the Characters used ¢an be fo D. 
amma (1985) « oP > Bupla (1951) a ” — 

2. DesGriptions of the species-group: 
be given following the Bey. 8y i¢ Gesgeriptions quoted from Sturtevant (1942), bat a oe 
differ _ 7 these - other on — 

® Three dersocentrals in the polychacta 

    

    

  Found in Unelend wail 

       



  

  

LOvVaTG, 192: 27~28)° 

  

  

(translated fron Burla, 1951: 70, whe 

eharacters used in Sturtevant's definition of    
 



    

wh species with ore~ 

seutellar bristles progent, arista with eight branches, 

posterior cross veine distinetiy sinunte, testes coiled, 

  
  

  



  
| 

    

    
   

  

    

1/5 of the length of the p 

tergites with posterior ¢ 

ut, 1942: 28) 

galtans group 

    

s
h
e
 

o
k
 

ae
 

e
e
 

fe 

   
 



guttifera group aeeenivamnenne 

  

  

  

tte tera oo Sater Goubt that 2.uni 
Pills ¢ Sor a believe se te be 3 

    
    

 



   



  

  ‘unclassified’, All the species which Burla did not fina 4 

Switeerland occur only rarely in — 

A total of 28 — of oes 

    

  
  

Banden, 1952: Collin, 1952). Of the 26 epecies, I heve 

found 22 in my collecting | 

     



  

2he | 

Since Burla (1951) did such excellent deseriptions of 

most of the species, and Dada 

  

(1935) also did eareful des- 

eriptions, particularly of the position and ler . 

  

‘th of the 

  

of authors a prespettive — | 

Brosophila worker will have to compare, Pollowing the key to : 

the British species are references to the various 

  

Quatripticns 

and a discussion when the specimens I have collected do not 

agree.with the deseriptions of the other authors. 

Geseriptions tend to be more 

    

complete on external character- 

istics; whereas burla's desoriptions 

of external morphology, but inelude 

    

do not give as much detail 

al cheracteristics | 

and wing indices, and follow the pattern set out by Sturtevant, 

   
Patterson and Wheeler, and other workers in the United States. 

In the discussions ani deseriptions, I have used the a 

terminology outlined by Sturtevant (1942: 7-21) and followed 

wy Burla and other workers in the field, Most of these 

cheracters seem reasonably constant between individuals of a 

species. ‘However, I find wing indices (given in most dea- 

    

urement) are we) varieble, 

Measuring 20 wila D 

  

localities, 10 males and 10 females, I got the following range 

  

of variation with respect to the & wing indices 

range average Burla's figures 
Costal 2.u = 3. 2.7 2. 

uth vein 1.8 - 2.1 2,0 aD 

5a is? - 2,0 e A? 

 



    

  3,0 
.F 
1.& 

0.86 

descriptions, my wing index measurement: 

  

those of Burla Lea? in such eases 

   



includes all the species found in G: 

= heave teded te woke the ebtesine ey 

- two sections of the wey sinse the   
 



     
   
      

  

       

     

ses to complete deseriptic 

(1935) gives a complete List of references 

mariiy Duda (1935) and 

aiffer in their x 

    

     

ions are too brief 

to be useful, and the key ie inacourcte, 

 



    
    

       

   

seription, Thia work is.of vory Little value 
the identifieation of the Dregonhila in | Ltais 

this reason, no reforen 

What Little value it - 

  

   

       Ss led J bo 

founé in Burla (1991: 57 - 64) or 

1618). 

   



oe ee sak 

(¢ 35.61.35 The 5. 0-369 ath, 

¢ the ond fork. Carina wide, : 

  

ay ‘Wing indies given in the following order: ¢ 
ae : in vein inde eG a of the costal voin/% 

th vein index (length of the distal, 4th 

on of f the costal ¥ vein, >  



    

several long bristles, and mime: 

wily Simeed) occ s ceandecnssens seeders 

  

2 Gee ee HS eH ee #, 

    

  

including the eni~fori. 
& as long as the lst. Palpe with — 

   



2- 3 long bristles 
on the under side. 3 : 

sterno-pleural bristles,      
Fig. lel. The inside Fig. 1I-2.The ab- 
of the femur of th e dominal pattern 
anterior leg of o3 mi~ of the ¢ of D. we: 
erans. F is the femr; immievens. ¢ af #%e avtectaw San 
T ds the tidia quite similiar °* the anterior leg at 
the male shorter and thicker than that of the posterior leg, 

  

     
  

  

  

with yellow, brush-like haire. 8 rows of acrostichal hairs. 

Abtamma en in Figs TEE. 1 deiethe anterior to the Aietel We 

in the costal vein. Only the distal ¢rose-vein, as well as the 

distal end of the @nd and 3rd longitudinal vein, shaded. Ying 

SnAiowh: shy 1.2: 0.5: 1.0). cesses cevess+ DS’ 

  

    

  

: € 3,6 - hh.) mm, Apisetea 
  

with 9 - 11 branches including the end-fork. Carina nesiforn. 

ani opal bristle 1/2 - 2/3 the ist. Palps with 2 - 3 bristles 

en the under side, 2 long sterno~pleural bristles, the 3rd 

about 1/4 the length of the longest. 

lst tarsal segment of the anterior le 

  

not shorter and thicker than those of 

the posterior legs. & vows of acros- 

éichal heire, Abdomen aa in fic. 1T'-3. & 

  

  | 2 bristles anterior to the distal 
Fig. it+3. The abdominal 

pattern of the £ of D.b    

  

  

: is. . ie Bot alvays extend so far toward the anterior 
margin of the tergite,



ma, Apista wi 

 



  
  

           
    
   
    

    
   

    

     

   

tome - 3.9 mm 3 2.5 0m. Arista with 7-10 bra 

ineluding the end. fork. Cerlna nasiform. Yealps spooneaha, 

with equelly stro ae bristles epleally and 

suture) * 

    

uiderneath. 

yellow to darz brown. 6 rowe of acrostichal hairs. Abdominal 

terecites yellow with « blac band on the posterior tare. 

is straightly boriered anteriorly and medially laterrupted 

(widely enteriorly: nerrowly posteriorly). Wing indiees: 

2eB~503; LeSe2e0; 049-1.4; 1.26 AsT)eserereneeees«Baheabeos 

  

     

    

    

14 
SU LOS c snes sown ee nee eee 

Letle | 

      

ae about 3.4 ma; ¢ about 3.0 am. Arista with 7-3 

branc.es Aneluaing the end-forc. Carina nasifora, medially 

grooved. Pelps with severs] almost — atrong bristles 

    

  

 



apleslly and on the under margia. Abdominal tergites with — 

  

‘Black bands on the posterior margin which are medially inter- | 
    
   

    

    

a 

ei cen later H and begone 

    

    

  

reaohing the 

£ the tergite: more-or- 

wn, (eomet:    
   

    

   

ecessioually dark yellowleh brown, somett: 

  

stripes. No enlarce 

pale yeliow, with 1, or et the most BERS Ra 

few emorter ones. (ess = 3.8 ma; 8 1.9 = 362 
ee ee 

a 

& | BRenches including the end-fork. forehead becouL     

what wider posteriorly. CGerinea 

  

necsiforn, sometimes only in the 

  

| 

| ef sevrosticial Beirs. ist oa ond 

torool sempnent of the anterior Jece = 

  

  ef the =clea with eombe of two tomany 

  

Fig. 1t-s s. Th ne Bex combs on 
   ' pecelive prletles (fig.ii~S)}. Ab=- 

the: Let aml 2 ‘4d tareug of ies lilze ae _eatlas i, dee Bw ee wei ® Le 

  

pes oo 6% De dominel tergites shining     

brown, sometimes with yellow petehes on the lateral m: 

1 Occasionally, dwarf individuals of this species are found 

       



arista with 6 - 8 branches including the end@- $ about 2.6 mn. 

fork. Forehead almost equelly wide. anterlorly and peomnertern? 

‘Cerina beeslly widened ond in ‘ele ae 

aerostichal hairs. Meles without sex-combe oa the anterior 

ainal. tergites brown to bleckish brown. Anal 

pletee of the male without peg-lixe bristles. Ovipostor 

there ts & erent amount of verlebility in size. Arista with 
hes oe ea end~for'c. Forehead beeos  



     

   
   
   
   
    

   

  

   

  

8 vows of eeroetional naire. 

black bends on the posterior 

mexgin of the tergite which 

S6-0lLeSs completely inte: 

  

medially at least on the snteria    plates of tne 

with numerous conspicuous ree | bristles. Ovipestor lenel 

brown projection om the dorsal 

  

eolorless: veins brow. “ine 

  

= high, slightly flattened. & rows of acrostichal — 

heirs. Pleuraepele yellow, with two reddish-browi stripes a 

  

running forward, one from the base of the wing; the other 

Just below; and a spot om the sternopleure. Abdomen yellow; 

    



     
   

  

g indices: al ae: ie 9; 1: <radeias 

    
      
     

    

  

     

  

ERC EHO ERS H HERE HG De «Qe! 
   

nesiform. 6 rows of serostichal hairs. Mesonotua yellowish 
Pleuree yellow, with a brown longit 3 indices about 2.5 - oO) ee erie | 

  

4 @ given); 1.0 - 1.1, 
(p. ADV) 

  

ee ee ee re 2 - 

    



      
   

   

        
      

    

zupted. ae 2 ma. geiete with about 9 branches ineli 

the end-fork, Carine rather wide, flat. Mesonotun 

reddish yellow, oveasionslly with « dtudinel et: 

: wider between the dorsocentrals. 

  

     8 vrews of 

-boatertor. 

with 9 - 11 branches inoluiing the endfor. Palps with a 
mode: apicel bristle, and with several bristles 

benesth which become shorter Dagelly. & vows of corcatichs] | 

“ing indioes: 3.7; 1.5; 0.6 Ad] cisis a 

     

       
 



  

1. Mesonotum dark greyish brown 

matt. 

    

brown, same color ea the fore~ 

head or lighter, the latter 
diverging anteriorly frem the 

3. Postverticals crossed 

    

hk. Forehead anteriorly wider 

then medially iong. 

5. Second orbitel 1/2 the ist 

standing outeide the latter. 

6. Wing surfaces dirty yellow: 

veins brownish. 

7. Clespers of the male straight 

and thick, with a conib 

  

of long 

pegrlike bristles (fig.1i-7) . 

    the latter not diverging anter- 

  

3. Pestverticals convergent,not 

4. Forehead anteriorly as wide 

ag or narrower than medially 

Long. 

  

iecond orbital very short 

<1/2 the lst, standing behind, 

but not outeide the latter. 

6, Wing surface pale yellowish; 

veins yellow. | 

  

7. Claspers of the male long, 

thin and curved, with a long — 

  

comb of short peg~like bristles 

(fig. TI~8) a



segment. 

3. Wine indices $2.132.1:4.211.7. 

  

  
Fig.II-7. Chespere of 
the male of D.getiexs 

    

  
Dede (1935: 78) hes » more complete description than + 

previous article. He changes nothing, but adds a deseription 

orbital bristles and ebdeminal coloration. 

Burle (1948: 27 | 
species, ¢ 

Zé. 

  

    

    

  

of the above 

    

4de3 on illustration of



  
  

      
   sinhn'<aeeke 727i) ta virtuel ty the same eg the previct 

deseription by ‘the @eme author, Dut details of £ internal | 

A ing the reddish forehead, oli Lentay gheded thorax, shinine 

shdemen, short wings, short aistance between the erosp-veing, 

      

   



 



i 

| 

  

  

  

boon used by American workers on the genus Dre 

Sturtevant (192i: 77-78) hee e deseription of the ox- 

mol charncteriatics, end gives « list of m S 

from which this species has been bred. is figure, plate awe, 

shows a specimen which is duller than the enes I have esught. 

Dude (1935: 77) gives a more extensive ¢ 

      

    

  

    

   



  

e
a
  



    

1OPHORA STURTEVANT (see p. 20 ) 

MELANOGASTER GROUP 

"Yellowish species; rather long ventral receptacic: 

medium long spiral testes; no opaque areas on tergites: 

Lervae do not skip; sex-combs present; sterno-index .5 to .6; _ 

enterior seutellars convergent." (Sturtevant 1943: 29). 

   

    

There are two representatives of this species group 

  

are very difficult te Atatingstan,ank sinee fT did not catch 

the latter species, the following discussion is based 

  

descriptions of ether authors, and leboratery stocks of 2. 

gin: Burla (195i: 82) gives the following diff 

     
Wings vetattvany smaller 

  

ngs relatively longer 

Cheek width about 1/6 

(fig, Tl1o) 

    

(the greatest eye-dianeter) 

(fig. 11-9) 
| 

| 

| 
| o | 

1 pa 

Pig, 1169. he head of D.s 5 
(not showing the orbital ,28) 

  

       

Palos incised inside; outside Palps narrow 

  

er, outside a 

  

Little widened; ina 

scarcely incised, 

 



Pattern: (1910: 7%) ale netee thed ie etemn or the mabe 

of D.gimmlens is shorter and somewhat thicker. However, the 

only certain means of identification is the structure of the 

male genitalia. 

Salles (1947) has done en intensive survey, end found 

mumerous differences between the genitalia of the two species, —_ 

The most useful distinguishing feature is the one noted by 

Sturtevant in his type deseription. The genital arch of both 

species has a process, but that of D.melanogaster (fig. 11-114) 

    

  

      

    

       
Pig. lll, Process: on the b gene — of A. 2.Melanopas 

  

[ELANOGASTER METGEN 1830 

Meigen (1830:85) deseribes 2.melenogaster as a species with 

yellow head, legs and th 
   

ex; and biack abdomen. 

  

Sturtevant (1921: 69-91) gives an adequate deseription 

 



  

   
   

   

with a color plate (3-2) of this small, cosmopelita 

which is extensively used in genetics research. 

pada (1935: 78) gives an extensive deseription of t ae 

oxy of the some species, — 2% D.£: 

      

  

Burla (1951: 7781) gives a transiatior 

éeseription differing in no respect. 

   



     
    

    

on (1943: 72-75) has 

tive systens, ecg and pupa. 
w 

Burla (1951: 8182) 

                  



8. aevostichal rows; ventral 3 

fenton eiliptieal ; Carine - 

ly #ei204; carina nerrew, not flat.* 

(Sturtevant 1943: 29) 

     



e color, whiioh 4a one of the ways 

species, varies considerably with age end season. ine ave is 

often more difference in color between young ani old 

Le of approxim 

de (1952: 52-53) hos 

(tabs. I ana Tt). rt is saa that | 

 



  

   

  

ae 
tee 

  

      

seats 
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a 

Sle 
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Table IiI-2 

De tndstis | } Te | = amas 

  

| 9.033 33° 

| 
| 

D.ebscura L. | 
a =. i 

| +32 ae i 

D.obscura-X | pa g 
—z Bw mm 

32 53 

a
g
e
r
 

D.helvetica | _ all i 

126 

D.ambigua i i Lal 

= : 
+33 43 

D. subobscura ! 
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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 Magazine,’ Vol. Ixxxviit. 

Date of publication: September 22nd, 1952 
SpA et 

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. nr. obscuroides (to 

be described by Mr. E. B. Basden). 

e provenance of the material examined was as follows: Italian Tnaterial, from 

stocks of the Universitata Instituta di Genetica, Pavia; Swiss material, from stock of 

the Zoologisches Institut der Universitat, Ziirich; 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. 1A). 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. i 

  
B 

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

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

processes and nearby portions of the goth 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 

  
Wyte, . MOI Were gbty® 

iB 
Fic. 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. ; 

[Notg.—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 Dros: ‘tila which has always been associated 

with the name tristis; and Zettc.stedt (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 swbobscura. 

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 University Museum, for 

preparing the abdomen of the type of obscura for mounting. 
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common an the O14 Werld also. 

    

    

      

 



 



         
   

    

  

    
   

       
   

"born"    | spe sterno-index about .7; 

epium; arigta with 10 to 11 branches; male 

Dlack." (Sturtevant 1912: 31).    

          

1787 

: species as 

  

Duda. . (2935: 62-85) gives a detailed deseription of 

He. enlis the carina strong, nasis 

L with ee 

  

end deep-reaghing, which 4 

eriptions (see below). 

 



 



  
pi or matt. 

 



joven t (agen: a5-ch, pi.2 iL) 

aably well with the — i have found. 

   
   

        
   

oon —_ 5-55) gives a very detailea deseripts | 

sia Mos
t closely

 with 
the 

‘Burla (2951: lig-121 

  

of over half as — se the first. 

better with Burla’ 

     



  

   "These are yellowish aviniee with six or seven branche a 

arista, only one prominent oral bristle, acrostichal hairs in — a . 

clear, and costal index 

    

six rows, no preseutellers, wings 

(Patterson and Stone 1952: 32). 

Heu (Burla and Gloor 1952: 168) places D.pallida 

            

    

  

presented only by North American species, There is some 

e nomenclature of this species (see below). 

D. GAMBRARTA HALIDAY 1847 | 

Haliday (16)7: 1a) ¢ described a new eapecies, ).saueraria, — 

thorax, with a fuscous stripe; and 3 

men with fuscous furrows (edges of the tergites’). 

ien (1952: 201) gives D.pellida 

papia. He exomined Haliday'’s type | 

of Zetterstedt. oe | 

Zetterstedt (1647: 2971) gives e brief type deceription ; 2 

pealiid His species hes, among other things, a shining 

velhentin. thorax, with a dull brown median line; and a yellow 

abdomen occasionally with a brown anus. In his discussion of 

the species, he saya that it is closely related to '2.graninun", 

and gays it is a song the amallest of the cenus. 

Duda (1935: 91-92) gives a detailed deseription of 2. 

Lida Zetterstedt, and this agrees exceedingly well with 

ramerapia Haliday on as gueh by EB 

Basden) which I have caught, a 

    

     

  

     

    

       



    

which, since he caught only one individual of this species, is 

based almost entirely on Duda's deseription. 

Burla and Gloor (1952: 167-168) ada further details 
of the internal and external morphology of D.pallida. 

te these een Hsu places the species in the melender: oe 

rnel male centtelsent - i 

? eneveria Helidey, identified by 
x, 3B. Basden, who has seen the true specimen, and it seems certain 

that it is identical with O.pallide 

The former species corresponds 

   

  

   

            

those of D.melenderi : 

Whether this is the seme as D.pallida Ze terstedt cannot, how 

ever, be determined with certainty, except by re-examination of 

the type specimen, since the type description is so brief. 

   



  

   
veloun (sano: 85) describes this species as having a i 

brick-red thorax, and yellow abdomen 1 .    

   

  

   

  

Dude (1935: 85-86) ha 

ternal characteristics. 

Burla (1951: 121-123) gives a more complete account, 

ineluding internal characteristics, ani a discussion of the re= — 

lationship of this especies to other members of the geome. == 

  

nite (a9: 1g) ¢ stiee a key, eek no as 

Duda (192) b: 297~299) gives a detailed description, with 

& very poor illustration of the posterior half of the abdomen of — 

details of the orbital bristles, and giving an illustration of 

the shape of the female ovipestor lanella, which he describes 

Burla (1952: Sacre describes @ new species,D.grischuna, 

    

   



    

    

5th and 6th tergite of the @ 

Posterior margin of the 6th 

tergite of the with a fan 

of dense long biack bristics, 

in the @ sparsely bristled. 

  

postor lamellae of the 9 

Femur of the 2nd pair of liege 

vrigtles    

Relatively far behind 

With a bend on the poster’ 
margin, as the 2nd throug! 

hth tergites : 

differently bristled than te, 

      

Sth tergite, and 4 

gly bristled as the cm 

tergite of the ¢ 

Noteh Lacking 

  

Lacking 

aa well apply, except that it is mne lier thar wischunt 

‘emale ovipostor lamelice are 4aentical with those iilus-. 

trated by Burla (fig. 1), while the external and internal 

          

wpond fairly closely with the



   

  

   

  

species deseribed by Burle. (My examination was of rm 

preserved in alcohol, however, and the coloring and exact shape : a 

of the internal organs is not easy to determine.) I do not cone 

sider the differences between ouda's deserinption and the spec | 

caught by Burla te be as significant as the latter author belie 2a 

with a light yellow, and one with a dark brown oceller triangle 

The band on the posterior margin of the 5th and 6th tergites of 
the female was much reduced in many individuals, so that in dried — 

specimens, those tergites might look entirely yellow. Again, th e : 

long @erk fan of bristles to which Duda referred might well be 
on the ventral rather than the dorsal part of the tergite, 1 2. 

for the 6th tergite appears e expanded ventrally, and thie 

ventral projection does have a dense fan of bristles. (Duda's 

illustration of the male abdomen (1924 b: fig. 30), though not 

very clear, tends to confir The ovipostor lameliae of 

the female do not possess a clear notch dorsobasally, but the 

mus part does fall away abruptiy, leaving a trans= 

parent continuation, and since Duda apparently only examined 

aried specimens (never having caught the species himself), he 

may well have been mistaken in his deseription of this character. 

We ape left, therefore, with only two of the six characters by 

deseription (D.vibrissina). it seems unlikely, therefore, that 

they represent different species, but this cannot be determined 

with certainty until Duda’s type specimen can be examined. 

  

    

  

    

          

    

      

wna) from Duda's 

     



  nar POW, black longitudinal etripe, 24 

the pleurae as having one brown longitudinal stripe, and the 
posterior wensverse Vein of the wing aa being nct, or scarcely 

    

noticeably, shaded. It is quite pessible that this is not the 

seme species as the one deseribed by Villenevve. 

  

reported from Great Britain. ao and Hineks 1945: 401). Thus, 
i have hadi to include 5.macularis in my key on the basis of the 

contradictory deseriptions of Duda and Villeneuve. It is keyed, 

therefore, under species beth with and those without clouded _ 

eross~veins; and is once described as having two blackish 
stripes on the pleurse, the other time as having one brown 

pleural stripe, Although this orocedure does not make for 

Clarity, it is, unfortu 

        

ately, the only course open,



  i cannot give a key or even the character sties 

whieh distinguish the three species, In this situation, all 

that is possible is to refer the reader to Callin's article. 

 



 



  

    
   
     

    
   

  

     
   

      

    ‘fhe distribution of Drosophila in the neotropical 

nearetic gones has been extensively studied by Petterson, — 

Dobshans 

  

ky, Spencer, and meny others. The Old World speci: 

of this genus were, on the other hend, simost entirely neg 

lected by modern systematiste until Burla began his studies 

7 ophile. Since then, a series of similar stud: 

  

have been made, many of which ere still in progress. Lever 

and Sobel4 have made collections da Holland; Herting is wort 

hile systematics in Germany; Hadorn end his coll 

  

den 

a, but mainly confining his 

attention to collecting in Seotlend, Irelasd and Northern 

  

have aellestes in parte of — Spain end Portugal; Basd 

is investigating British Deosophi} 

  

Bagland; end I have made eolleetions in Southern England. The 

distribution of the palacaretic species: of Drosophils, at leas 

  

in Yestern Burope, promises soon to become as well know: as the 

New World distribution. : | 

The dietribution here di seussed ie based on eollections, : 

made over the past two years, and confined to Sowthern England. — 

  

There seemed two excellent reasons for this; firstly, extensive _ 

date fae smaller area promised to be of greater use then sparse 

    

data for a wider areas s secondly, Northern England ie more readily 

it mand, for . 

Scotland. 4n attempt has been made 

=     
aceessible, as a collecting 

     



     
   

    

     

   
    
   

areas of ‘Southem fngland. — 2 

habitats, ben naturel and planted, was chosen for Hampst 

while in Devon, collecting sites ineluded natural woods 

MS , bembeo, and other tropical ple 

  

planted gardens with pal 

A standard collecting method, whieh is deseribed bic was 

wged in all /Lnvestigations. 

COLLECTING METHOD 

For any extensive zoological sempling, there are two 

aims which ere not elways compatible: te eolient the most 

specimens in the shortest time, and to obtain a representat 

sample of the fauna being studied. Recent Drosophila worker 

by using baited ‘traps’ of various sorts, appear to have Ch 

    
phasised the first aim to the detriment of the second. fven ol 

so, a vast emount of informetion has been enassed by this method, 

while it ie by no means certain that other methods (such as 

sweeping, breeding from varlous substances found in nature, 

  

and finding large numbers which happen to be swarming) provide 

any more accurate pleture of the true frequency or distribution. 

  

In fact, sinee the numbers ceught are so mach emealier, the 

presence of « species is far less likely to be recorded 

  

Although basieally the method is to attract the flies 

with batt of a on substance end then colleet them fro 

     



   

   
   
   

        

hes devised a variation most suited + 

  

the bait, each worke 

the particular environmental conditions with which he is 

dealing. ‘Thus, where populations: are relatively large, and a 

there is a ready means of transport, the method used by — 7 

Patterson, end, with slight modificetions, by Buria, is the 

most efficient. This method utilizes a large tub with bei 

and the flies are caught by means of a net (Spencer 1950: 

546, Bure 1951: 30) 6 Spencer (1950: 541-545) uses small ou 

with belt whieh are hung on trees, ana removes the flies by 

  

disturbing then so thet they fly into a ‘collector’. Debzha cy, 

for his California eollections, used paper cups in wire stends, 

and eollested the flies by meens of a glase funnel. TI have used 

e modifieation of the methods of beth Spencer and Bote 

since experience geined assisting theese workers showed that 

certain parts of each method head particular advantages for my 

study. rt was important ‘fer’ the equipment to be vreodily port- : 

able: it was elso desirable to seeure all the flies which . 

visited the balt, since the total fly population in Englend 

(judged by the number of flies visiting the cups) appeers to 

be very smell in oe with that in Calizoria. Mg. ITI-1 

shows the apparatus. : 

aa Maxed paper cups about 2" in dismeter and 4” deep were 

filled to a depth of ebout 1x" with fermenting fruit. These 
o 

were hung at a 45° angle by meens of e string on trees about



 
 

 
 
 
 

Seat 
erga Stile 

sb 2 

 
 

 
 

es. an semovi NG Ful uss



The sens were ate every 1 to 2 hours, 

beginning in the early afternoon. The flies were removed by — 

plecing the wide end of & short~stemed fumel over the mouth 9: 

the cup (held at a 45° aigle), ond a vial over the narrow end 

of the — : ae iil-2) end tepping _ ~~ fhe flies, 

  
which — alter the uniform effectiveness of a certs belts 

     



          

   
   

    

   

      

a. The relative frequency of various species alters wi 

time of day (see Chapter IV). : 

‘The weather probably affeots atiteratny ws activi 

of different species (p D- 12.4) « 

@. Some flies ave more active then others, and there 

ean fina the bait better. (this effect would probably be ee 

serious in Burla's ston oe eollesting, where a few large tub 

were used, rather than when many small gupe.\s 

ad. Differences in food preference. between apecies produ 

differences in their reaction to beit. (This was very striking] 

shown in a collection made July 19, 1952 in Wythem Woods, Seeks 

shire, where there were several hundred D.vibrissine swarming : 
we 

be 

around a tree fungus, Polyvorus, yet in the eup nearby, filled 

  

e. Bait is probably more effective in a woodland than inen 

  

with fermenting fruit,there were only flies of the obscur: 

orchard, where there is a great deal of fommenting fruit elready. 

om eddition, the bait ehanges in composi tion from day to 

day, as the fermentation | processes progress. : 

It is not possible, therefore, to Bebe a study of the 

actuel freaueney of the adliterent species of rose 

  

bila. Even 

SO, mach information ean be gained about the distributions, and 

  

habitat preference; and it is certainly possibie to compare the 

velative frequency of a partiovler species in different Locali- _ 

ties end in different countries.



        
   

| 
£q 

open 
e
e
 

=
 

peasdumo 
9 

“EGGT 
Pue 

ZGGT 
JO 

Saoumm 
: 

om 
Uy 

qugnes 
sejToeds 

o
y
 

fo 
s
o
S
e
q
u
o
o
s
o
d
 

pue 
sa 

     
 

  
 
 

sleazane Hiaeseigpqemeypegemay yn 

tT 
oO 

wey4 
seer 

gO 
o
S
e
q
u
e
o
i
e
d
 

vw 
SeyeotpuT 

+ 
“2H6T 

JO 
IGUmnS 

Su] U
F
 

[
d
O
s
q
T
M
S
 

UT 
VTang 

=
p
 
D
u
s
t
 

uy 
SpyeyTqey 

  

“t-IIl 
S
R
V
L
 

2
 

: 
r
r
E
d
o
s
o
s
c
 
z
0
1
3
0
 

: 

 
 

| ~
@
i
E
D
e
F
T
O
D
 

ee T
H
A
 

    

 
 

 
 
 
  



  

    

    
ot

 

ty
 

W
I
T
Z
E
R
L
A
N
D
 

  

(IER oor 

A 
CN

Y 
kK 

| 
GE
RM
AN
Y 

| 
HU
NG
AR
Y 

    

a
 

@ 
& 

| 
L
T
A
L
Y
 

& 
¢ 

+ 
+ 
|
 
P
O
R
T
U
G
A
L
 

t
e
e
 

S
P
A
I
N
 

» 
# 

+ 
+ 
|
 
H
O
L
L
A
N
D
 

Japan 
Japan 7 

fustrda 
Comaon ell ov" 

  

+
,
 
+
 +
 

  

” + 

  

soia 
neti 

A¥bania, Corsica. 
Bonemnia. 

bb
e 

4
4
4
4
0
 

t 
b
e
 + 

+ 
+4
 

| S
CO
TL
AN
D 

g
e
e
t
 

. 
+
t
 

t+
 
+
+
 
+
4
4
 

| 
I
R
E
L
A
N
D
 

+
e
 
e
e
e
 

e
e
 
e
e
 
e
t
 

P
e
 

e
e
e
 
e
e
e
e
t
t
e
 

t
e
e
 

ee
 

Common al over Europe 

At ee
 
e
e
e
 
t
e
b
e
 

st 

*
 + 

+
 
P
r
e
e
e
e
g
e
t
.
 

   

   
      

        
     

      

    

       

+ 

Me 
* +
 

» i a * o
e
 

Austria 

Horth America,fawaii 
North ease Central America 

_ oo gee 

th,Central,South — e 
mer ioe and Burope oo 

Ate iea, ,Australia,. America, Cos 
vexieo 

c
o
 

e
o
 

+
4
 

+ 

ee
 
t
b
e
 

s
e
e
 >

 

of 

+
e
 
e
e
e
 

t+
 

    

+ 
+e
 

he
 
e
e
e
 

te > * 

  

    

  

é te
 - 

  

t
e
e
 + 

> + 

+ ~ a 

* + - 

+ 

a
t
t
 

i 

  

denotes the neue of the ni ead the countr; 
which have not occurred in my collections.    # ; anotes the ae. on ey ‘British ohe 

: apapes denote lack of adequate data 
. ae use of =< —— se —— absence of |        
  
  

ies, a, e., intensive collections have been — 
y = {Though it mast be remember 

; year 

is almost certainly the same as D.vibriss 

    Le a not   

    
 



   ont areas of “England, including wood. 

evound houses. f shall aigeuse the general distribution o 
             

        
    
    
     

   

    

  

(12 and 22) 4n early June, 1952; in Kent and Sussex (13-15) in ’ 

the latter half of June, 19533 in the New Forest (16) in the 

middle of June, 1952; in Somer Sevon and Cornwe ell (720) 

August, 1992; in Gloucestershire 

Herefordshire (2a~26) in the Latter half of July, 1953; in 

the middle of July, 1952; | Ome. 

  

    

  

species found in Great Britain, In the following section are 

   



  

109. 

maps showing the distribution in Southern England of the 
12 species of Drosophila v       

  

      

      
      

    

  

  
  

Fig. ‘Tre-3. Collecting localities in Seuthern ee. The size of 
the circle represents the total size of oe collection. 

  

ae 

  

  
“hwo woodlands near senlriogens one open with tell : pines ond 

5 Seterorete, the other moister and me . 

  

a SUFFOLK ' 

ldenhell: birch and small oaks “ns ene apart; 

ae es pienie ground. 
: 2U 15? apart and 8" diameter; ground 

  

   

  

   
CAMBATDOE SHIRE : , 

i. Ack rh Pent willow, sles buckthorn, grass, sedge. 
12. Chippenhes Fen’ a @arshy wood ef pine, bireh, oak, elm, and hawels aa 

a meade = eed 2@ and rushes, and cepges of trees. oF 
eouyT 

ee 

4 sar ayes -_ oy beeen woodland on downlam! hill; farm 

SUSSER 
“Aye Due ecard i. eoed near Horshes: three woodland euiciiens one 

of old beech and oak trees; one a scrub weed of beech, | nelly, ash and 

birchy and one a mixed wood ef large ines, oak, and beech with moss 
and rhodedemiren un ercroeth. 
15. Serod eopse on Jouce Jowne near Washington: hewthorne and havel 

forlaing a dense small copse with no undergrovth; cows graming. 

  
    

meaty    

    

   

RAMPOSESE 

1G. He Forest near Barley: 7° ami localities (sex p-\e7 )- i 4 

  

17. Overbecks, Jaleombe: @ak wood and wo planted gerdene «ith palug, 
Dahon, amd other im-ortead plante. 

Lo. Srenteccr near South Orents along a rocky Dartecer stream with - 

trees aoe — SB PuCe, fir, 1anGhy — pine, Oak, ann, and 

CORNWALL .” a 

19. aa a polluted slreae near O:terhans beeen, syoumore, oak; 

darx — am fare mearby. 2 
eO. Alohy , Sree near tives wi 

  

        
  

   

   
    

        

      
Lew pawtinorn syoanore, dine tree 

da (908 Pe 126 ae 

    

    2, Forest of Dean near Colat a: ere dr soodLans — one 

    

   



  

    
   

rhododendron. : 

ie CORNWALL . 
| 

19. slong @ poliuted stream near O terhe@a: beach, sycemore, Oak 

dark aid damp; fare nearby. 
nae 

20. Aloms stress near Tintagels willow, hawthorn, sycanore, lime tree, 

aki OTACKeN. SOMERSET 

21. Hiligide near ‘ells: two ary hiliaide woodlends (see p. (126 )- | 

oe GLOUGESTERSHT £ : { 

92, S:incheowbe Hill near Dursley: Large beech and oak tress with ash ~ 

and hawthorne; dense canopy; fe undergrowth; very steep slope. 

23, Forest of Dean near Coleford: three dry woodland localities; one 

an -epen ak trees; the other tro Garks One @    

    

      
littie cover; bremble uncergrow 
  

woodland near Eardisley: teil 1 

| BERKSHTRS 
22. aythan “oods: two woodland localities (#2 
oA, Bagley foods: six woodland lecalities (Fis. 77 '=\71A TIRE le \



  

  

  

    
     



rE 

  
  

  

  
    

ohesins ‘the i this 
where, except in soselaty | te leh is a ge 2 mg 

© gialler proportions of this apeeies in Bast iiglin ‘4a 3 prob- 
ei due to the ‘tine of yeer woen collections } Were made lnae p.t3i) 

  

  

  

    
    

   
Fig. Tli-7. Tae Gbeteibation -£ 0. trigtic. st swing Ghat “his 
sjegiee waa caught with a pelatr : 4 neve 

Sneiand, trough not in al Lecalit Lee 

    

of Southorn 

 



  

    
  

* iit-8. The distribution of Deambicua. I+ seems that 
species oceurs with « lower frequ icy in Norfolk, but 

s diffieult te know if this is because eollestions were 
de {ta early spring end late summer. 
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Fig. Iii+9, The distribution of D. obseura~%, show phat 
this species is widely distributed in Southern England 
occurs with a very low frequency.
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Fig. III-12. The distribution of D.me@lonogas 

    

OU eas =. a 

at a low frequency in most woodland habitats. It ‘eo ‘at: eeioult 

to understand why it was caucht at only one locality 

Deven, and Cornwell. 

  

  

Pig. lilels. 

    

widespread, San 4 

  

n Somerset,



  

    

  

L es 

Figs Ifi~14.. The distribution of D.gsmerarie, which ia wide-~ 
Species is most sctive spread in Southern “nglend. Since this 
apter VV), it is probable just before dusk end just after dawn (Che 

that it was not caught in some leenlities where it does, in faet, 
SGews . 

  

  
Fig. IlI#15, The distribution of Dedefiexs, which oceurs in all 
areas of "nglend. Sinee there is a great increase in the numbers 
ofthis species during July and August, very little ean be deter~ 
mined from my, colleeting data about its relative frequency in 
different areas of Southern England. 

   



  

species, were found in woodlands in Cornwatt La Sues . 5 

and Berkshire (27); and six individual: an La 
Norfolk, and one in a garden in Oxferd. A total of 46 “Anatvia, 
uals of Bbydel, a third domestic ena eosmopolitan species, w we 

found, six in woodlands and forty on farms anc 

Norfolk (1, 2, 5), Kent (13) and in Oxford. ee   
8 of the 13 woodland see ta a. inglia (2, 2, SA, 5B, 1 

» 9, 11). It has alse been : found 

(16), 

  

    in meadows in the New Forest . 

  

end ¥ythan ¥oods (27). This species formed over 43% of : 
the total number of flies cought in Locality 7, Nerfolk, on Hey 2 
1952: but in August, made up only 1.7% of the totel Drosophila 
Caught in the seme locality. D-¥ibrissing hes been caught in | : 
East Anglia (54, 8), Somerset (21), Hempshire (16), Devon (17), 

      

      



  

(aun not in those Oxford collections which have been 

summarized in the preceding section). ‘The low mumbers caught 
ave no indication of the frequency of this species, since it 

arently not mach attracted to fruit 

and §3), Sussex (1) in a woodland along 

& stream, and also at Cothiil, near Oxford. The only specimen 

ear | Tintagel . Cornwall (20) along a 

The remaind 

      

   

  

    
    trees (Bagley II) in June. 

w with hawthorn and of 

One specimen of 2. rufi: gi 

wentber, 1955; the other in a me 

serub in Wythem Wood. 
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common in wood ‘maneine in the Voralpen region, as up to 

The table below shows the 

    

four of Burla's — loealities (Annele 

nen Zentralanstalt: 1945 - 1952). 

  

    
69 mi i 24,3°F 

914, m 26.2°F 25,7°F 

7u5 m 0°? 28.5°F 

table III-3. ‘he average mean daily temperature at 7:50 a.m, 
in December and January, over 10 years, tks ~ 1952 

    

in Switzerland occurs 

go well below 37°F, 

    

It is clear that D. helvetica 

in areas where the winter temperatures 

which is appare tt 

    

temperature; or it may be that , Dp. helvetica e miles 

Penge, in’ sete is more sensitive te omens then it is 

 



  

te the species. the other hand, very little is kmown | 

actor in the microhsbitat limits the distribution of — 
the species. Whatever this factor might be, it seens Leet 

that 1% is linked in some way with the minimum winter temper~— 

atures, since the range 

with thig climatological 

    

  

     
   

    

of the species corresponds ¢     

moperia, and D,.deflexa a LiIeW5 = i135) 

  

have @ general dieteseution; L-bupekii we abunidar 

rfolk in late August, 1952; and only a few indivisuals of 

img seven species (D. immigrans 

    

 



  

    

  

    

      

   

   

  

   
   
   

    

   
   
   
   
    

   

   
   

  

| ‘HAE TAT DISTRIBUTION : 

  

: me relett we frequency of the species of Drosophila 

varies a great deal with hebitat type. Burla et 195 

has analy reed the hebitat preferences of the species whieh « 

in Gwitgerland, using three classes of "Wildbioteopen” (the v 

lend, wood margin, end isoleted groups of trees and hedges) 

tivo classes ef "Kulturblopten” lasieeis not nesr houses, and 

sites around houses). | Hedorn et al. (1952: 142-147) studte: 

the distribution of the species within the "Vildbiopten” pmoled 

2 transect across en open field and into © small woodland. sf 

most Aaglish woodlands are very small, 4% ie < aiffieulL + ‘eo Be; 

ate the oollecting places into woodlands, and wood margins, 

t have therefore eonsidered all the woodland end serub habit 

together. A second class of habitats (not diseuseed in detail 

by Burla) ere open meedows with, at most, & nedge or gorse | 

bushes. My third class of habitats are collecting sites on 

farms and around houses. The relative frequency of each spe 

for ell the collections made incthese three types of habitats 

in all three types of honsdeens 9 D. trensy feree 

low frequeney in woodlands and in ae but not around ho



  

HABITAT     
i. Voodland Ii.Qpen Meadows III. Farms 

        

and Serab near House 

D.subobseura 54017 89.1% 45.16 
D.obseura 21.6% 4s lf 9437 

oe. 4.6% 2.1% 1.2 
se A : C. 4h 0.2% 1.8% 

1.0% “0 2.1% 

5s 6% Os 3p Oe 6% 

0. ok Oe Ze = —— ; 

45H 1.54 22.63% 
De tuebris! Le 1p Le 2% i2. of 

Os Le Os Be De 3h 

+ wee a ole 

; + 025% 

D.camerar: 1.2% + + 
D, vibriesina | Ole ae cote 

Delittoralis & ote ie 

Ds forelpata . wane one 

Other Drosophilids 0.1% 0.2% ——_ 

fotel Wo. of Plies 16,556 5,462 4,363 

fotel Ho. of Collection 
Sites 29 25 7 

fable it I~4. The relative frequency of 20 s ecles of British 

Dregophile in 3 types of habitat. % denotes the epecies which 

are eosmopoliten, i.e. reported from many parts of the world. 
+ denotes a species frequency of less than 1%. 

   



    

  

  

     
    

   
   

              

eee 

politan apecies) are closely associated with man. In add@iti 

it ia glear irom the distribution and percentage eeteh (fig 

LiIel¢) that D.cheleret: 

dry losallties. it is clear that the Largest ‘umber of Bu 

species occur ‘in woodland and scrub habitats; in the meadows 

  

bseure is caught in large numbers; on farms and 

around houses there is a much higher proportion of the “ 

politen species, which apparently owe their world-wide dis-_ 

tribution to the fact that they have become associated with 

human habitation. These observations agree reasonably well 

with those of Timof¢eit-Ressoveky (1940a), Burla (1951) and 

Hedorn et al. (1952). However, the English species of Dro- 

sophila appear to differ in frequency from those in Switzer! a 

Burla (1951: 142-145) discueses the species dominent i 

  

Switzerland, i.e. those which are most ebundent in a particul 

colleeting place in a given type of habitet. He found the 

following eleven species dominant in 125 different woodlend 

  

end wood-margin collecting sites: 2,obseux | 

Detestacea, D.kuntzet, D.helvetice, 2.funebris, D.histrio, 2. 

littorslis, Dealpine, D.melenocester, yas 
collections, made in comparable habitate in dune, July and 

cha D.asubobsc - ABM mam ws ie     

      

eorly August (when the lerges+ number of different species     appear), I found only three dominant especies, D.subobseure, 

5 and when ell collections made in 

   



Se Ie HU ee 

     

    

    

and wood margins are considered, only two other 

  

species (D.phelerete and 5.trenusversa) were dominant. The 

  

percentage of dominance of the various species for my 41 

summer collections made 11 woodlendsand wood margins (es come 

pared with those collections of Burle)} is shown in Table III 

fable IlI~5 Baglish ecolleetions Swiss colleetti 

  

cee 

D, subobseurs 566 

De obscura 
325 4 i 

DeGeflexa 12% oe 

    aaj 

Totel no. of colleeting sites 41 

    

Teble IlI-5 The percentage of dominance of the varlous species _ 
in English and Swies woodlands and wood margins.(i.e. that : 
BERcentage of the total number of collections in which it was dominant). 

The emaller number of dominant species, end the greater 

degree of dominance of D.subobseura, (@ especies which is ex~ 

  

tremely widespread, end apparently able to go into unfavorable 

  

q oy 

  

habitats such as open meadows) is probebly am indication that 

Tngland is on the outer margin of the distribution of the genus, 

not merely beceuce of ite peripherel European position, but ale 

beesuse of the low average temperatures, and lack of large 

woodlands.



  

  

  

‘he degree of dominance of D.subobseura varies with 

    

the type of habitat. I found « deerease in the relative nu 

of D,subobseura ss cover increased. This is clearly show in 

fable I1I-5, which gives whe relative a of species < | 3 

     caught in two transect collections, one made near Wells ce | 

set) on July 22—24, 1952; the other made on Dartmoor (Devon) en 

  

    
   

August 4 end 5, 1952. fhe ‘Sethections in the four Lecalities 

in Somerset were made at approximately the seme times, ana the 

  

larger numbers of flies mae) in the woodland is almost certain- 

ly an indication of greater population density of Drosphile _ in | 

the woodland then in the open meadow. Thus, although D.sub- : 

obseura hes the highest relative frequency in the open grosclend, 

the absolute numbers of flies in the woodlend may be higher. 

Not only is there a el vs difference between the Drosoph~ 

ile fauna of different types of habitats, but even in different 

woodlands there are variations in the relative numbers of the 

various species. This is shown by eollectione made in 7 wood 

lends in the New Sorent between June 14 and Jume 22 (Table Itte7) 

The same variation in species frequency between different wood- 

lend habitats was apparent in Bagley Woods, Berkshire (where 

monthly colleetions were made on the same days); in A and 8 

Joeslities of Wythenm Woods, Berkshire; ond at Salcombe, Gevens 

end in East Anglia (Appendix I). Even collections in different 

areas within a woodland may differ significantly (Teble III-3). _ 

I have not found it possible to associate particular species of



REESE Eee eee eee a a EL ya ea Tee 

    
A. SCMERSET B. DEVON 

i. Be fo Re 2s 3s 

subobsoura 997 100% 68.1% 50.6° 96.5% 97.0% 85.6% 
obscura 

    

  

-_ i 2D 5 31.07 2eli 246% 13.5% 

tristis ~~ 6.9% Tele nT O62 245 / 
ambi gua - - 1.2% 1.2% ~ ~ 0.7% 
Obseura-X ~ ~ 0.27 1.57% ~~ io * 

deflexe a oe 2.56 2. 3 af «= - 
phelerete - = 1.2% 2.07 ~ “ 0.2% 
fmebris - << O.2% 2.0% ~ - 62% 
cmeraria - <= 2.4% 1.8% = 0.2% = 
vibrissina - o 0.9 on “ sa 
other Dro~ 
sophilids 1.0% ~— 0.3% = ~— - - 

‘€Totel No 210 270 §97 1076 141 33a 4290C~=«‘dG 

Table IfI~6. Transeet ecllections showing the deorease in prom | | 
—_— of “ae bobscura with ineresse in cover. The localities —      

1. Open grassland on top of a hill grazed by cheep, with 
grease, trefoil, thyme, clover, heather, ond occasionally 
goree and blackberry. 

2. Seme grassland ag above, with 2 more gorse. 

3, Small open deciduous copse with sycamore, elder, oak, end 
weist-hich grass. 

4, Dense coniferous copse with 2 swuee, and a few oak. Some — 
gress on the ground grazed by cows, but mostly bare and dry. 

3B. Devon 

1. Open moor on hillside with heether, ling, juneus, sphagaua, 
and grasses. 

2. Open moor (further down hillside toward the stream) with 
dense bracken cover. 

3+ Fast-running stream with mossy rocks, ond grassy banke 
with some bracken, ash, vowan, and other bushes. 

4. Seme stream running through smell wood with lerge pines, 
oak, spruce, fir, larch, juniper, ash, end rhododendron. 

   



    

  

subobseure 27.4% 49.1% 

obseura 
tristis 
enbigue 
Obseure-= 
helvetices 
deflexa 
phelerate 
kuntse; 
funebris 
histrio 
vibrissine 

otal No. 
of flies 

* 

shire, 
    

l. O14 oak forest (trees up to 2' in dieneter) with holly 

i. 

55.08 1.66 
0.6% 
1,64 

1.68 
0.48 
eae 

2s 

34.06 

0, 3% 
0.3% 
2h 
0.8%

 

2.5% 

17.3% 

aa oR 

0. 5% 
Rape. 

  

    

Ow Be i, 3% 

2:5" 1.7% 

9.64 8.9% 
6.3% 18.5% 

2.4% 5,08 
  

eble III~?. 

255 362 214 

The relative frequency of different species of _ 
tif im seven woodland habitats in the New Forest, Hon — 

308        

  

218 258 403 

and gome beech between heath and houses; quite shady. two 
ponds; very iittile #YOouna cover. 

2. Very large oeke an 
Bracken and g 

Rear, but pieniekers frequent. 
shady. 

   

a beeches (up to 5' in diameter); quite _ 
grass ground cover; no water; no houses 

3+ Plantation of large pines evenly spaced, open end sunny; 

  

dense end waist high: dry. 
4. Plantation of large pines, emell pines, and oaks; quite 
shady; bracken end he 

  

> ther under as ot 

  

owth not dense; quite ary. 4 

5+ Saplings of oak, elder, end beech @long running stream; 
i banks; shady and well-protected. 

$6. 20-year-old spruce plantation near strean; very shady; 

  
  

bracken and moss ground cover. 

7+ Grove of large be 
meadow and beg; quite shady 

  

eG Hea, and some oaks with holly near 
3 avy leaves covering ground.



   
   
   
   
   

   

ve, or the presence 

    

  

: dung or garbage are more aapar tans then the 

presence of a particular kind of plent. (This te not true 

(1953) found . 

2 absociated with willows, end found that this »; 

  

all species of Drosophile. Blight and Romano 

    

breeds in cracks in the bar of these trees.) 

      



    
“DAY TO DAY VARTAtrIOW 

It has been shown above that species frequencies vary 

  

with habitat. ‘Sven in the seme woodland, however, the species | 

frequency varies significantly from day to day. All-day col- a 

Leetions 

  

show this most convincingly, because in such cases 

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

identical sites, and the times of collection were most ¢ 

  

able. Four pairs of collections made in the same lecalities a 

wm in Teble IlI~$. (The first collection was made only | 

  

a few deys before the second in each pair.) The difference in : 

pereentage between these pairs is significant at the 1% level 

in all eases. : | 
fable IIi~$ 

Wytham A Wythen B Seoulton A Seoulton B__ 
Jaly duly Jwiy July Aug. Aug. Atigs. 
+ ss f+ 31 = Ue 

  

subobseura 25.4 2003 ST.a 50.8 57s 
obscura 4209 30.6 2541 26.3 9. 

tristis fel 6.0 0.8 2:8 15.0 15.5 16.2 10.9 
Geflexa.. 26.9 35 6 dis2 10. 5 ae 9.5 5 a: 3 5.4 

pallida ae oo 3.9 6.3 0.3. 1.3 2.2 5.4 
others 2.7 7.5 1.8 3.5 2355 22:56 16.2 15.5 

5 Sisal $9.8 Slse 
7 9-8 135.8 11.9 
. 

Table IiI-8. The speeies frequency during ell day collections 
meade in 1952. 

These figures strongly suggest thet weather affects the 

relative frequency of flies caught in a particular locality. 

The details of these eolleetions and collecting places are om 

in Chapter W, and. in appendix II. 

It can also be seen fron Table IfI-$ that the difference 

See eal | el



  

 



Fig. Ifi-17. The six localities in Bagley Wood where monthly collections were made. 

  

  

  

  
Cc, A syeamore wood with under~ 

| growth of ash (Bagley III)   

       
B. A plantation of young 

(Bagley II) 
spruce trees. D8 mixed wood of ash, sycamore, FP, A mixed woodland of“oak, with some oak, pine, and larch, with 

| wit 
| hawthorn, and ash (Bagley VI ash undergrowth (Bagley IV) : \Segiay V1) 

-  



  

      

   

  

SEASONAL VARIATION 

In considering the ean distribution of 

  

esent true geographical differenc in 

= attempt to clarify the problem, monthly collections were 

made (from May until September) in six woodla: 

in Bagley Wood, Berks (fig. III~17); and in two Oxford 

     

   

  

    

        

ieanis, there is a clear increase in the 

relative proportions of species other + jubobscurea in 

- the spring; and a decrease in the autumn tea ual, the - 

iber of flies (all eee | caug 

      

ht per cup per 

   
inaicating an ineresse in the activity es size of the | 

  

weney falls (fig. ede). The other species al a 

eertainly increase in numbers during the sumer. bacurs 

(fig. ITI-185) is most sbundent — the monthe of wk, 

duly and Mages: but is caught in much smaller mubers in 

May and Septenbe: Yoeoura-x (fig. t1t18c} seems to be 

most abundant in June and September, and decreases in fre- 

quency during July and August. ; D.deflexa, on the other hand, 7 

has @ marked peak of abundance in July (fig. IlI~18p). 
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DEFLEXA 
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Fig. ITI-18. Changes in species Frequency at six localities 
erks (illustrated in fig, III-17), 1? he 

shaded area of the circle represents the frequency of the 
species, 

Locals ty * The numbers below 

expressed as a percentage of the total eatch at that 
the circle indicate the average 

number of flies (of all species) caught per cup per collection. * + indicates a frequency of less than 1%,



  

  
    ee ee catate along ‘southern §  Byvees, Oxford. 

     
   

Total Yo. of 

flies 

shjetaing a fiela in Kort



    ag
ua
s 

:
 

relative abundance of D.gu wre 

inerease in the autumn (rep, Iii-9 and — The ; 

was, in this ease, due to the swaner inerease in the percents 
     

  

   
     

      

   
    

  

tober. (The greatest abundance ianogast 

ani Oetober was also eneeetnk for Switcserland ae Burla. ) 

_ it can be seen that the low frequency sour 

and D.@efiexa in Hast Anglia is probably due to the fact that 

collections were made in May and late August; ané the irregular 

distribution of D.Obeeura-x 1 

    

were made. 

  

Although the eolleeting method does not, asons 

given above, make it possible to estimate the true relative 

frequency of various species of Drosophila ir 

    

. of information 

      

rile uroepean apecies, except one, are 

general in their distribution im ‘ngland, and their frequencies — 
are more influenced



    

   
   

  

   
   
   

of milder winters. One of the 

dteteibetten. 

The species frequencies are influenced by many fact re 

They de vary from day to day, and with time of day; but even 

eg than these are shown between collections    

  

   

   
   

There are a amaller 1 

the widest range of habitat tolerance, is the dominant specie “ 

in Engla These 

facts, together with the relatively high proportion of cosmo~ 

politan species? ‘would seem to indicate that England is on 

the outer margin of the distribution of the genus. 

    

  

  

   iia. over 90% of the 
marepkt region sre endemic to that 
nd. in ‘England, only 65; are ‘confined 

  

   
   



 



    

135. 
i fi} 

   

      

   
   

      

   

          

   

        

rnal periodicity hae boon noted for 

a by Timofeef-Ressovaky (1940a) . 

cobghanslry Burla (3981) and Hadorn et al. 

(1952). Timofee?-Ressovexy found a morning and evening pec! 

in activity (moesurei os « number of flies caught in baited 

bottles), the enk about 9:00 a.m , the evening peak 

about 9:00 p.m. Though snt at all periods 
whout the dey and night, there was a marked deerease in 

    

   

    

    

    

This work is difficult to 

evaluate, since no exact 

deseription is given of 

the collecting technique, 

either in the above paper, 

or in any other I could 

find (1938, 1939, 190d, 

1940¢), nor is any indica~— 

tion given of the time of 

year, or the notecrotocisal conditions at the time of the di<hou 

colleetion. explain the flies caught at 

. = = 
= 
8 

    

    

  

oacape were used, and the flies « 8a nent ‘nor. ” after 9100 wore 

retained until they 

    

ale, 

ile cease® flying when |    



dark, a fact which my observations confirm. ‘The inerease in 

136. 

activity at 3:00 a.m, (fig. IV-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 gravh, by Timofeef~Ressovaky, _ 

it is impossible to tell if the discrepancy between his observa- 
tions 

  

studied, 

and mine is due to the fact that different species were 
a 

| ‘Bobghansky and Epling (194) have made a detailed study 

  

no attempt to distinguish between D.p; 

seura in California. (There appears to have been 

  

udoobscura and D.per- 

imilig, which are virtually impossible to tell apart except by 

breeding.) They also refer to morning and evening peaks of 

activity (fig.IV-2), and come to the conclusion that light is 

the most important factor in determining this pattern of activity. 
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ky and Epling 
(1943:26). The diurnal period 

ivity of Dro- 
SCUrA. 

This conelusion is based mainly 

on the fact that the maxima as 

well as the arrival and dis- 

appearance of flies tends to 

come at the same time of day 

despite differences in eleva- 

tion, temperature, humidity and 

environment generally. (1943:38 ) 

They alse note, firstly, that 

"a temperature of about 50°F 

(10°C) is apparently limiting



  

        

    

    

   

    

   
   

  

“more time elepses between 

sbundenee of flies than between the afternoon maxi 

reacting material, the ny, 

    

set° end they conclude that “the 

evidently mot the same at . times .? dey.” 

Gonmensurete with the difficulty of analysing ceusal 

riment ~ a difficulty no 

  

mi cabher than expe 

  

tore from observatic 

by Dobshansky end Epling ~ is the difficulty of eliminating th 

at eovclusions. 

  

subjective seleetion of data in erriving 

the assertion that "the diurmsel periodicity is determined by 

changes in light intensity during the day" (Debzhenaky and Eg. 

19438 44) 1s based on a great deal of observation which is | 

cussed in detail: yet no measurements of light were made at * 

collecting sites. Purthermore, were the flies to react aiffer- 

ently at different times of day sky states), onelysis 

of dehavior would be extremely difficult since time of dey as 

  

(as Debshe 

  

well as lignt would be important in determining the pattern of - | 

diurnal periodicity. My observations of the British members of - 

 



    

  

     

   
   

: ele (1950:36-45) found i 

  

dw ping the — end declines toward sunset. They wi 

not able to determine the nature of the stimuli which pro@ a 

ments of light were made, although humidity and temper 

   
    

   

   

   

ature were recorded. “y observations show thet D.9bseu 

has the same type of abet peters deseribed above, yet is 

43 ns st flies are, in feet, ‘responing to mms Sac 

  

a light meter, the aries ebservations that this species is 

  

ading primarily te light. They contrast the behavior of . 

Depser coobseu Ure, sate responds to Light, With that of —— 

  

end is sncioine wairekec os the date pres 

  

anted by those suthors, 

hich they drew from it. : 

Burle (1951: 30) ee in passing that he noted the — 

ht intensity ee found by 

  nor the conglualons | 1 

      ie dependence of detivity. on x“ ad



P
e
e
 
  

  

    
igeppear earlier, in the 

woods than in the field. 

are given, once again, no messurenents of light were made. 

(Pig, IV-3 end IVeh). _ | 
110 

emporature measurements 

    

   

   

   

   
     

  

100 

90 

80 

70 

  

  
4 

39 19 Be a a BG ee 

Pig. TVH4. 3 Proportion of sexes 
sk a Ss : 2 Soot. Bub- 

ollection at Vise . obseura duping a eollest ion at 
Fortarat. Berdun, Spain. 

Despite the obvious importance of light in the flight 
Ll! thesis that “the diurnal periodicity 

ees in light intensity during the day” 

explain adequately all the observations made 

suthors. To investigate the conclusions of 

Debzhansky and Fpling, and Hadorn 2b. 81., and to compare the 

activity of the Kuropean members of the obseura group with 

        

aid net seem to exp! 

  

by the sbove 

  

that of related species from California and Southern Europe,



  

Fig. IV-5A. A sycamore grove in Wytham Woods, Berks. The 
photograph was taken in May before the canopy was fully out. 

  

8 

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

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



| 

180. i 

I made numerous all-day and evening collections in 5 

localities (3 in Wythe m Woods, Berks.: 2 near Seoulton, 

Norfolk). : 

      

fhe all~day collections, baited cups were set 

reming, and a collection was made every 14 

light, humidity (and in some cases, wind) were teken at the 

time of each collection in the same place (usually the center) 

within the collecting aren. ‘the flies from each collection 

we kept —— and identified in the laboratory the next 

miber of flies caught per 

    

     

   
\derable variation, especially in light, in the 

collecting aren, but I only recorded the variation found within 

approximately a meter radius of the observation place. imploy~ 

ment of the ebeve methods sory 

ky and pling, who define the activity they studied 

as "flight in search of food which leads 

(1943: 27). | 7 

Only two of the six specie: 

in Englend, subsobecura eoecur 

in nuibers sufficient for careful analys’ 

fluencing their — The manner of — of the 

  

of Donenans 

  

    flies to enter traps” 

        

  

is Kindly lent by the eteorelogieal Office of the A pr Minietry.
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Fig. IV-6, All-day colleetion in a dense woodland showing 
temperature, humidity,light,and number of 2.Subobscura caught. 
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poth in dense woodlands ani open meadows (p );and although the — 

overall er of activity in these different hebitate ie ef " ea 

s in : 1 Three patterns of activity can be aiatice 

guished, ™ total collection data ere in appendix i. A fou 

chosen to illustrate. the discussions. 

shows a typical alleday gumlicr collec’ ton in a 

codiand hebites, Witham A (fig.1V-54).Uhis is a plantats 

  

      

   

  

    
     

  

The cet of the flies come 

throughout the day, reaches a peak in the evening, and seanes . at 

  

56 at dawn, is fairly uniform 

    

   

    

alleday collection wes mede in this locality (July 17 an@ 19, 1952: 

August 10.1953), and , ing one sxi~aey eollection made on 

  

e
 S g 

§ 
Li
; % Ss
 

£8
 

1
 

fa
 

@ e
S
 

eB
 g 

dt
 

California, wos found. in an open | — oy 

  

( iythan O: fig. 1V-50). 

— is an early morning — 

idan; y an sbrupt peak — 
in activity at cua (fig. IV-7). 

  

in the evening, ani @ aharp Grop
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at ow, but four out of five evening collectiona made 

this loeelity show the some very abrupt peak of abiivity 

just before @usk. On the fifth day it rained 

        

complete eonsation of cot ivit) . another ( tea ally higher, : 
cessation of flight at dusk, 

omg mede in 

    

  

tern of activity was found 

Yay and august, 1952, in a mixed 

and there ia no real eanopy), and | 

  

   

      

   
   

      

The activity eye 
divisible inte five phoses: t 

further data on the evening peak, five evening collections , 

made at A and C localities, Wythen (beginning at 

and continuing until aetivity stepped in
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about aa ak and drops sharply, eeasing w sen the Light 

falls belew 0.8 e/er® *  
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Fig. IV-11 sumarise “a ce . 

jana collestions made in ty tien Woods ana Seoulten during the 

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

CLgUhy Gh & Light of shont “e e/tt®, felling off with higher — 
and lower light intensities, and ceasing when the ee 

biter 0.6 o/ee? ifte, THA). te te ee, 

—— significant at the 0.1% level, And 

gidual effect after light is 

wever, there may be sone indication — 
drop in activity below 15°C and above 22°C (fig. ‘qyve122) o 

It ig clear (fig. IV-11¢) thet the maxima fall within a narrow 

range of light (2 - 6.5 ¢/ft)** wut a mech wider range of 

temperature (17°C to 22°C, or almost the whole range of temper. 

_— Sinee both the open and closed woodlands 

Light ts less teedle shown than if only the closed noodlants 

(Might decreases at a more rapid rate in the 

| ‘peaks of activity are more abrupt, 

end the time of collection my not be at the true optimum light.) 

‘Of the six evening collections made in Wytham 4 duping the 

summer of 1955, every maximum eolleetion oceurred when the light 

was 6.5 ¢/ft®. : | 

2. After the second sunmer » the li + meter was checked and found 
to have alte: ed elightly: a Light of 4 ¢/ft* vead as 6.5 on the 
meter. This means that the relation with Light is even greater 
than here shown, since the optimum Light dings at maximum : 

activity during the first gotteot.ine sane r (before the meter 
changed) were about 4.0, ané ond summer, about 6.5 

    

    

      

  

    

    

    

    
    

    

  

     

  

  

  

     

     



a
 

  
    

In the wood Land e llections, the correlation between 

light and activity is not as clear as in the meadow, This 

I believe to be due to the difficulty of measuring the light 

woodland to which the flies are responding       

   

their preferred light (keeping to the derker areas during the 
brightest part of the day, and the brighter areas when it gets 
dark) a more accurate method of light measurement might not 

yield any more perfect correlation. In the mesdow, on the other 

hand, light is uniform, and that measured is clearly the light 
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“Pig. IV-12 sumariz 

collections (Wytham Yoods an ewan 53) 

orre. ation of activity and Light om sven is lee 5 

a than in the afternoon @oliections at the same 

  

e place. 

a en during 

ima oocurred at a Light of about by 5erte 

  

The largest catch wes made at a light of 10¢ 

the afternoon, max 

    

or lower, In this case, a regression on Light intensities bel ou 

6.5 off tis significant (ps 4 01%) and after Light is taken into 

consideration (out not before) the regression en temperature is 

. (p, 418). At lights greater than 6,5 oft" » on the i: 

a regression on temperature alone is hichly signifi- 

emt (p (0.1%) and there appears to be residual effect of 

light, After the regression on light alone (p. < 19%), there 

ie still a significant regression on temperature (p. < 1%) « 

| This is aifficult to explain, because the lack of correlation 

vbetwoen temperature anid activity in the afternoon (when 

weratures are above 15°C) shows that te 

    

    

            

ben aperaturss above 

15°C do not, in fact, inhibit activity. Tt may de Gos 

that changes in temperature are indicatir 

the light meter the 

  

         

   

  

   

2 more accurately than 

sunset, and also why the morning max ima 

@age considcrably lower than the ¢ evenin; he 

ig at ite optimum, the temperature is ‘too tov; but by the time 

enough, the light is too intense,   



Ne atime nner TTT Ne TR eT en EI a I I 
ee eee en : 

  

The low morning peak of activity was Ps o shown & 

i aie in Portugal at the end of September oe 

ature is about 22°C. On the other hand, a eol 

(and @eerlier) morning peak; the morning tempe 

temperature 26°C. These two collections made in 

2. together with the date from 

and indicate an — senper~ 

    

    

    

      

   

  

   

    

Collections : flies are raised (p.165 ). 5 182 

root the idea that 15° is a opitie . late autuan (fig. IV-15) av 

   



        er day, 8 in the open meadows, and 

temperature reaches go°c( fig. 1 7, 

more, the begiming of activity in the eats = 

its anettes in the evening is very clearly influenced ° ight 

»,subobscura fly below a light of 0.5 ean ah 

temperature seems to have, eure In the 

temperatures are a“ activity oes not begin until 

here —, eeases defo: 

        

    

        

timues when the light is below 0, 6¢end on one particulerly warm 

yhere was a gigeable eateh at a Light of 0.4 o/ft@. There 

  

ages of summer activity of D. subobseure. Althotgh Hadorn eb al 

  

   

      

sonclusion, they did not seem to appreciate the 

ing “the aay) ‘aotivity oon 
at higher elevations      tinued tall is wes “quiee Sao wae



  

x bie SEPT 26 '52 
/ Wun Tene UGH 3 3 WYTHAM A j : oo oo Dsbobscurn | ee a | 

SOAC Rav tied 

a eo, 18 = 

     
$e. Vis. f eet showing g temperature, humidity, 
Light, Gmc niutbon of 2 bas ara | cau ~e Light ig reprea~ 
MEO DY meen» a tar |, Meldity by <-<* 

  

        

=e ¥ Fate ieoaraes 2 SS Stat ia a 

ee TEMP LIGHT ae oe MAY 31,1953 2?" ~tca0 

      

     

  

WYTHAM A 
0, 26 = é eu Ste: ¢ D. subobscura 
as “ 3 : € as e Ze « 

ae ee Se OS gas 5 5 
7 cee : ° 

| Jot, 20°10 os 

GOL 19° — 

BL i6°—1 

wr 14° 
- 

a er eee —s Bof, 2° — 4 Ae a oa re 
7 

wr — ea 
4 

ae, : 

; “ fice ue 8 «» o8§F DO @ Q 
ant ieee 1 PR Bo BACON a A 2 ager gl: Sie   

Light, ani number of esBub 
SCONCE OF mommeny tenneeniaea 

howine temperature, humidity, + 
ag pigt is repre~ 

 



a : oe ee - Es 
A quite different pattern of activity is found in > 

early spring of Late autumn (fig. IV-13 and IV-1)). It is 

  

clear that there is an inerease in activity with increase 

in temperature. A summary of ‘winter’ collections (made in 

  

September, November, December, January, April and May, 1952 

and 1953) shows that there is very little activity below a 

temperature of 10°C (fig. IV-15.. The activity begins above 

that temperature, but large collections are not made at 

temperatures below 15°C. Extremes ef light still have an 

effeet in reducing collections, alithounk at is oleerly Less 

important than temperature. = = a 
SCS ap situa are ie a 

    

2, [V-15. Activity 
of D.subobecura in 
relation to temper- 

- ature and light in 
‘collections made in 
September ,fovember, 
december ,January, 

| April and May,1952 
. and 1953 (the ten- 
| perature and light 

at the time of the 
- eolleetion is repre~ 
i sented by the 

' position ef the 
spots: the activity 
by the black area 
of the spot). 

  

Ore rues (Dp 7-12 
© ‘ 

@ ws @ 3-18 

© @ 4-6 e@ 19-24 

224 | 

eo woo fern ae 

“TEMPERATURE | 
  le e @ 

\ 
Gace A ee 

: Ss ae 
s 
a



i Q 5 b | 

go Be EE BS sz ogi i zi MAY 31,1953 | 
#5 32 32 4E Eg S$  WYTHAMC | 

   

    
D. subobseura 

80%. 22°- 

10*%e 20°- to iF 

60% 18° - 

50716 -\ 

40%}. 14°- 

TIME 
eh Ag o ~6€ «OD 

cen Gu4 15.6) Fi 1G, 8 810, W Wo le 2 S- 4.5 6 Te 9 

Pig. IV-16. All-day collection showing temperature, humidity, 
light, and number of D.subobseura caught. Light is repres- 
ented by —..... temperature by se-= and humidity by -+—+ 

  

  

2 APRIL 9, 1952 | APRIL 9,1952 
eee WYTHAM B ie WYTHAM A 
Alsen D subobscura 20-1000 D.subobscura 

20°. 26°- : 

24-100 21% 100 

\ 22°- ae 

! 20°- 10 20% 10 

a mS 18°- 

( ler 5 s 1-4 

1° - 14° 

AZ) 4 (R= 

10° - 10° - 

a” s- 

> 

o = - ae ra cy O 
Spee ie eS Ae De ee Ae 

A. 6 Me jit BE ei | oo 

Pig. IV-17. Two part day collections showing teuperature, humid- 
ity, light and number of D.subobscura caught, Light is repres- 
ented by _____, telperature by ~--~ and humidity by <+=+ 
‘Time is Greenwich Mean Time.



     

    

ahow ‘rte G: fig. TV-16) in early soring. By the 

  

    
trated vy fig. 1VeL7A. The eollection there , recorded 

made in early —_ —* i980) in a fir wood, yet 
     

  

  

to the May eolleetion a te the TAGOW (fig, Ty16). 

   



    hough adorn et al. believe that thelr col- 

Leations at Vieeu (fig. IV-3) are Beraum (fig. Iv-4) in- 
ence in the proportion of sexes at different 

based on very little data. — 
| GOllection, there 14 a rise in the proportion of | 

: throughout the dey, which is atirfbuted to  ointes 

superature arm! inereasing Light favoring the females, They 

consider the effect to be less noticeable but nevertheless 

resent at Berdum. In fact the relative proportion of males 

end females appears to remain remarkably constent during this 

collection, as cen be seen from fig, IV~h. 

      

    

        

   

  

females. The one striking difference in behevior is that _ 

the males ere almost never found in 

esible to explain this on the basis of respons 

temperature, light, or humidity. 

  

   



    

}.Bubousecura shows a quite onnatund Aturr 

icity. The anne in the sumer (when temperatures are 

usually above 15°C) appears to be determined primar ily by 

Light intensity. The activity drops sharply at light inter- 

sities below and above the preferred one. z 

effect of temperature can be detected cither in woodland or 

meadow collections. In the morning, however, both light 

    

     

  

    

        

ning peak of activity found where morning 

below 15°C. 

On the other hand, in the early spring end late autumn 

emperatures are usually below 15°C) activity is prim 

Lampe perature, with light as a subsidiary - influence. 

In deciduous woods and open meadows, a veal peak of activity is 

   tomperatures are 

    

     

    

  

temperature is too low. In a coniferous wood, 
— 

  

however, a quite large collection wos made on a warm day



Light is represented by 
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ws | 

ae TES 

hb & 5 PP ae _ JULY 17,1952 
£38 peg 3 @ WYTHAMA 

ee Ge oh go zy 35 D obscura 
Be ee ee ee OE 

Oe ee hs) eee 4-38 

  

Pig: TV-18, 

humidity, light, and number of D.obscura caught. 
All-day collection showing temperature, 

  , temperature by ---- 

and humiditv bv ---- 

;: : 3 JULY 19, 1952 
Hurverenr cet ge 5 WYTHAM B 

Fs ees i 3 &$ 3 Dobscura 

pices ee O§ 
sol, 26° - 7, ° 4     

   $07, 24°- 100 

seL2r- j 

WL te*- 10 es: 

60%, a ‘ : ‘ N 

Solu 

407 14°- 

Saul a 
q 5 6 1 3 4 

Fig. 1v=20. Ali=aay acTSeISE showing temperature, 
humidity, iene: and number of D.obscura caught 
Light is represented by , temperature by ---- 
and humidity by ---: 

  

  

SE : ase 

JULY (19,1952 
WYTHAM A 
D. obscura 

oeusrtee. TErt?. Lice 
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Pig, LV=19. collection showing temperature 
humidity, light, and number of D.obscura caught. 

Light is represented by , temperature by ~-7~ 

and humidity by —*=: 

ee 
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AUGUST 24,1952 
SCOULTON B, NORFOLK 

_ 2° 1000 DO. ebacura 
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a | eae ee i i All-day collection showing temperature, umidity, light, and number of D. obscura caught. Light is represented by ; temperature by ---- 
and humidity by —.—- ’ 

  

 



Is 

  

It has not proved possible to make such a detailed 

species oceurs only in woodlands, so that activity in differ- 

analysis of the causes of activity of D.obsecu 

  

ent habitats cannot be compared. Even in woolands, the pattern : 

of activity varies from day to day, In two eolleetions (duly 

17, 1952, Wytham A and B), the activity rose to a peak in the 

evening: in one case a very marked peak (Wytham A: fig. IV=-18), 

am B). On two occasions 

(Wytham A, July 19, 1952: fig. iV-19, and August 19, 1953) there 

were both morning and evening peaks of activity, the evening 

  

in the other, a far less marked one (Wyth 

peak being higher; and in four collections made in Norfolx at 

the end of Augist, the morning peak was higher than ‘the evening 

one (fig. IV-21). In one collection (Wythen B, July 19,1952: 

fig, IV-20) the peak of activity was in the middle of the day 

(1:30). In no ease was the peak as abrupt or as relatively 

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

ean be explained on the basis of light and temperature, and 

other fluctuations observed at the time. The one exception is 

the collections made at Secoulton, Norfolk. in an open woodland. 

The size of the evening catches of all species was Low in 

relation te the size of the morning catches (app.jip.7 ), 

indieating some general disturbing factor. Unfortunately, | 

this was one of the earlier all-day eolleatione, and no measure- 

ment of wind was made,
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Pig. IV-22 ie the sumar, rie os 

oedlands (Wytham A and 2) during the swmers of 1952 2 
and 1953. ‘There seems te be a clear drop in activity below a 

Light of shout 4 o/rt?, and abeve $0 a Sut within that — 

(fig. IV-18 throug! broad peaks of activity . 

    

    

  

      

    

  

     mmiber ef flies caught bee 1%). “Im the event: a, te ee’ 
ie 

: crosalon with | sige below 6.5 o/ft2,- and x 
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Thus, it seems that D.obscura is responding to low and 

possibly high light intensities, and low temperatures, but has 

a wide pange of tolerance to light and temperatures, 2. gub- 

obseura, on the other hand, shows response to low, and possibly 

high temperatures, but has a very definite light preference, 

Fig. IV-25 is a comparison of the light response of the two species 
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Fig.1V=-23,. The activity (measured as the ratio of the size of a 
particular @atch to the average size of coll 
the evening) in relation to light. A, 

ection made during 
2.gbseura. B. D,subobscura 

 



  

ming species. This is not confirmed by my cokhentions. of 

the 32/7 specimers of 2.trigtis caught in the course of 9 all ay 

collections, 43% were caught in the evening, end 57% were eens > 

in the morning. The percentage of D.tristig caugh’ 

those made at Scoulton, Norfolk, in August, where the evening 

collections of ali species were very amali, and D.tpistig was 

ulerly ebunda %. The collections at this si 

  

    

        

   

  

        

    

ighout the day, but there seemed to be a tanbenes for 

maximum muibers to be caught at the same time as the maximum 

  

Degubehecura. (App. Il, pp. 1-16). 

  

‘This species occurs in large mumibers only in midqst momar , 

so that only five of the nine all-day collections gave any in- 

dieation. of its daily activity. There is no consistent time 

of peak activity, but the afternoon collec 

tion of greater activity on warmer days (épp. TI, pp.12-18). The 

    

   

 



fe up 36° of the 100 flies caught at 5 

Amd on the fow occasions when speci 

ections, 1+ was aly 

ore 6:50 a.m.) or late evening 

11 fraction ef the flies eaught 

ew with tee fact that it is 

  
   

    



  

    wuman habitation, I d@d not g aun 

this species to determine anything about ite periodicity, : 

per one collection at Berdwa, Spain (fic, IV) ,Hadorn 

i peak of activity. 

in Southern France on a uniformly cloudy dey, a clear daily 

periodicity was not found, Timofeef-Ressovery (19a: 34) 

found 46 flies of this species between 5:00 and 10:00 am; 

3 between 12:00 and 4:00 pmy 8 between 6:00 and 10300 pm and 

none between 12;00 and 43:00 am, These data would inde cate 

that B. melanosagter has a morning and evening peak of 

astivity, but that it is less marked on a cloudy days 

  

However, at another locality 
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The most obvieus explanation for the restriction of 

D.gbgeurea to the woodland might scem to be the influence of 

humidity. To obtain more information about the responses of 

  

to temperature and humidity gradients. 

Rather than measuring the activity of the flies at 

‘ferent temperatures, response to a temper 

led, because observations showed that the flies' 

attivity increases steadiiy with 4 emperature, until the heat 

kills them (above about 35°C). Since a measurement 

sort of activity would give no indication of the response of — 

the flies in the wild, where they have a great varioty of 

      

  

was stud! 

      

      

    

   

  

time of maximum activity in the wild would be when the air is 

| temperature (all other factors being equal). 

  

(2949: 225). Tt conatnte ef two insulated metal chambers 

(8 in, by 9 in, by 10 in.) connected by a solid PO 

(26 in, long by 2) in, wide by’L in, deep), which is also 

insulated (fig. a ‘Pine Gotten sa ae stretched over 

  

“prefer of 
Shan eres ‘oF hot
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wire, provides a false floor to the trough and gives a 

suitable surface foe the enimais to walk on, A etrin of 

Sless is fitted over the gauze, leaving a space about 

14 in, wide by 3/16 in, deep for the flies to move ebout, 

(The lew long chamber has the advantage that, though the 

flies ¢an move about with perfect ease, and orient them 

aaperature, they cannot change their 

bea tled by an observer coming near to ; 

note their position.) A second strip of glass is ‘Pitted over 

the top of the trough, to complete te Sehation (Pag, “. 

Boiling water and ice are put in et 
the two 

hour, an é¢ven eradient of temer- 

ature is established. The leng 

of the trough was calibrated in 

  

   

    en embers, and after an 

  

    

  

  
degrees centigrated by placing Pig, Vand. Cross gection of ‘the 

trough of the apparatus for 
thermocouples at 6 em, intervals, determining temperature prefer~ 

ence, the black represents the 
and tnheveotatine Intermed liate praas trough: the cross-hatched 

area, the insulation: the stip- 
valuea. ae pled areas the glass: and the 

brown area the chariber for the 
The experimental pro- flies (above the gauze bottom, 

end below the lower sheet of 
eodure wag an follows. Ice waa glees). 

    

placed in one chaniber, ani the electric unit connected to heat 

the water in tho other chauber, The gouge at the botten of the 
trough was moistened, more at the hot end than at the cool (to 

  

gradient). The apparatus was



162. 

left to establish e gradient, After an hour, about 50 

etherized flies were distributed evenly over about 2, om. 

length of the trough (mot in the regions of lew temperature, © 

nor in the regions where the temperature was hot enough to 

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

10°C, The files can stand temperatures below o°c, but when — 

they get to temperatures below 10°, they become exceedingly 

sluggish, Any flies which reach the lower range of temperatures , 

stay there, ana greduelly accumulate at the cold end (though it 

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

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

  

any whieh reached that part of the gradient rapidly moved. If 

they moved in the weong direction, to the regions of even higt sal 

When the flies had 

been in the gradient for an hour, their position was noted, and 

    

temperature, they died extremely quickly. 

the respective temperatures were recorded. The flies were then 

removed, 

The main object of the experiment was to determine if 

  

there was a difference in temperature preferences of 2D. obscure 

    

Experiments were planned so that males and 

    

ested separately, whenever possible. The strain of 

wa tested was from Premeno, Italy. ‘Two strains of ). 

  

subobseure were tested; one from Pavia, Italy (kept under 

laboratory conditions for many generations) ; the other from 

Bagley Wood, neer Oxford (about the 3rq and 4th generation 

descendants of approximately 100 females caught in November ,1953).



  

    

get lerge mmibers, since the mold developed more rapidly than 

it could be eaten by the slowly developing larvae. A number of 

the gultures, therefore, did not produce off 

    

      

a generation took two months at this temperature, it was aiffi abt 

| Those raised at 32°C 
’ gerorm ities | a 

  

   

  

     

     

   

    

the optimum temperature for raising flies 

The results of the experiments w 

  

of this species. 

    

2.65 1.32 2 “ “ 68 68 

0, 50 10 1u5 328 ~ 473 

0,55 7 155 236 ~ 395 
0.57 8 125 309 ~ L3h 

1.7 
21.5 
21,2 Ht

 
4 

0.50 uu Mu 255 62 4A 
sxperiments, the reactions of the males and — 

snelysed separately, and in no case was there any 

indication of a differenc ce in response between the sexes. 

1.8°¢ difference in tempera see between the Bagley 

peised at 52°C, 

     



    
oli, is significant (but only at the 5% level). 

owever, the average preferred temperature of the same strain 

raised at 10°, wh only based on a small sample, is hichest 

of the three. ‘These experiments show that the temperature at 

wcure is raised does not greatiy alter the pre- 

  

      

  

    

  

ence, however, is very amall. ‘The average temperature 

    

    

(p48). 

    

    

and the Bagley strain of D.gubobecura i 

5% level: that of the Itelien strains of the two species is 

significant at the 1 level. Again, the difference is small and 

  

és a result of the accumlation of flies at the ons end 

of the —— the curves are not normal, and it is not pos- 

ne the fiducial limits of the distributions of 

the two species in the gradient, However, the upper limit of 

spance was othe @lear, It was as follows: 

    

    

 



  

    

        

   

  

   

29.5 
30.2 
30.5 28. - 32.7 
or 27.6 = 34.5 

    

aeBUbSbSCure Ghows & 

| 

| 
| 

about 20°C, which agrees well with the optimum inferred from 

  

   

  

7 lies are raised, This is 

    

the wild, since it indicates - 

similerly with respect to temperature at different 

wea shows a lower temerntum 

  

      

 



18°C, However, the difference in temperature preference 

between the two especies is not great enough to explain the fact 

that D.subebseura can live in woodlands and meadows, whereas    ou 

D.obseur @ is confined to woodlands. 
  

The response to humidity of the two species was more 

difficult to measure, since small differences in light had more 

influence on the distribution of the flies than large differences 

in humidity. However, the following procedure seemed to overcome, 

  

es far as possible, the presence of uneven Light. 

ee The apparatus was a glass tube 1 in, in diameter and 1 ft. 
in Sree 

    

  

long with a cork at both ends, one with wet 

cotton wool, the other with calcium 

chloride (fig. V+3). The tube was left 

for 48 hours (the cotton wool being 

moistened every Oh hours) for the gradient 

|. 44 et cr) to establish itself. Humidity was measured 

Pig, V3, beeeitca- oy eobalt chloride and cobalt thiocyanate 
inal seetion through 
A,eotton gauze:B,cork: papers, as deseribed by Solomon (1945:1952). 
C, space for CaClo,or 
wet cotton wool:5,. class After 48 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 a box, 14 in. long by 34 in. wide 

by 3 in. deep, blackened on four sides, and with translucent 

paper on the 5th (a ong side), which wac placed parallel to a 

long window, All experiments were mate between 6:5 and 8:45 p.m.



  

   
   
    

   
   

    
   

   

      

(or af er §:00 p.m. if the day was very overeast) at th 

Light would be diffuse and as even as possible. After 15 mim 

the position of the flies was recorded, the Light measured wil 

weeton Eons and the direction of the tube then reversed, A 

jing was taken 15 minutes later, and the Light was ¢ 

sagured, The results of the two readings (parts A and 8 of ¢ 

experiment) were combined for the analysis, to counteract the 

cffeet of greater Light intensity at onc or the other ond of th 
ient. In no case was the light greatest in the nae of 

| In ‘the pew gredient the fides are excecdingly aath 

    

    

  

    off into 1 in, seetiona, and 

section was recorded, 

The gradient, thoug! 

was quite even, and eonsister 

It waa very little ret by the introduetion of the flies.



  

    
   
        

    

    

imately in alternate sections. For this reason, humidit 

given for each section. 

: *, ke 

ae sc 13.5 He 6.9 3.2 73 5.5 448 8.0 Se2 09 8,2 : 

£ tata mo 1766 We? 1041 95 549 W766 945 S47 55 BS FLT I 

  

     

  

In both cases, however, the Lowest hur      
   

    

    

Liable was the one most sought, The amallest aifferenees i 

light influences the orientation of the flies considerably, | 

fables iI and It elve the results of the two parte (A and = 

of eath experiment, showing the difference in orienta’ 

the direction of the experimental tube was reversed. The ven a 

are given as the ratio of the 

(the ary end, 2) to the number of flies in seetions 7-12 — 

wet ene, i, end ere shown 

  

samiber of flies in sections InG 

              
 



    

Table II 

fhe Response to D.subol 
Experiment 

  

-a to both Humidity and Light 

Light Nuniber of flies p/W Average b/V 
(in ¢/fte) D Ww (A &B) 8 
D W 

aie et
 

= . 2h, 18 1.33 ~~ 

3+ iS 28 1 : L.A? 

25 - «625 > - 1.35 . 

10 LO 20 19 1,05 1.19 

6 3 25 27 0.93 i. 

8 & 3h 22 1.54 1.69 

a 25 13 1.92 ne Oe 

as” 45 32 7 1.88 - 

13 a" 38 12 3.17 2.41 

a0" 4" 39 27 1. lh ae 
6, 5* 6,57 LO 13 5,07 1,98 

wf
 

we
 

wow 
wh
 

wh
 

co 
i 

> 

* Light differences at this low intensity were not measurable. 

However, the illumination was not uniform, | 

It is clear that in experiments where the Lignt 

was even, there was very little difference between the 

A aba B part of each experiment, When the light was only 

slightly uneven, however, there was a eonsiderable difference 

between the two parts of each experiment. The flies appear



1.6 

25" 
205 

10 

  

  
1.81 

1.58 

7m 

2m 

1.359



     
   
    

   ifference between the A and B veadings in the 

pe pinent indicate that the flies are respondir 

      

wmidities of 307-65") to the number at 

adient (humitieies 7o%1007) is 1.7; almost he 

two species of Drosephniis. The distribution of the two spect oc 

~~ the gradient seems to differ, however : 

subobecure rise sharply at humidities below 45°, where 

    

    

  

With both especies, amall 

orientation considerebly, while lerger 

override the orientation duc to humidit; 

emee in humidity preference 

is confined to the woodl 

differen’ hebitate, 

    

   
   

     



  

CONCLUSIONS 

Pavan, Dobzhe 

- since it has been found th 

ereimidia die within 38-53 hours at © per cent vaheer 

humidity and within 57-93 hours at 95 per cent relative 

humidity (at 24°C), “loss of water is....a great hazard 

exposed in nature.” They | 

    

nile flies ere 

  

    
   

    

and homi sity. 

with respest to both venperature, (D.gubobseura and 

  

Yet the field data (Chapter IV) show that, although the 

flies are extremely sensitive in their light response, there 

is very Little correlation of activity with air tempe , 

and none with humidity. “ere environnental pumidity and 

erature e 

    

temperature the eritical factors (ag the above authors 

  

   

  

DOT casiet for, Ppatner 

than the response to — satunnthy. The fact that 

we are so sensitive in     
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factor is closely related to light (as measured by a light 

neter). it might be that bumidity end tommeratu 

accenente factors, the rafiation of the sunligh 

y eausing aucieuenten of the fly. . ever , - 

needed before the adaptive signifi- i . 
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SUMMARY AND CONCLUSTONS 

Of the twenty~eight species on the British cheek 

list, the twenty-two representatives which I caugh 

appear to be good, non-intergrading species. 

   

  

   

outlined by Sturtevant and others; while seven have not as 

yet been studied in sufficient detail, sines they are rela- — 

tively rare. | 

gland appears to be on the outer margin of Dro~ 

shila distribution, This conelugion is based on the 

following facts: 

1. In England, there ave only 28 species of Dro- 

ophile, whereas in the tropics, there are many more (in 

one area isestits) of Mexico, 89 species were caught. 

2, In Switzerlend, Burla found eleven specics 

im woodlend habitats: 7 found 

    

    

    

      

endemic to that region; in England, onl, 

ave palacarctic species. 

   



  

  f activity, bat 
ay. The activity of = 
errelaticn with low light — 

 



  

  

    
        

The activity of 

species is inhibited by temperaturcs below about 158 

and eollections made in Southwest Surope by other worker 

ind Lente an optinurn about 20°C, , 

In the winter, on the other hand, when tenperatur ne 

  

      

    

    

mperature, with a secondar; 

      

Sipe effect of 

light. In mo ease was there any noticeable effeet 

s around 20°C, the temperature preference of = = 

being slightly lower than that of 2.eybobseurs, . 

This difference in temperature preference is not great 

enough to explain the fact that 2. gbgcura is confined 

to the woodland, whereas >, subobseura dees go into the 

3 pomidity 

preference; there was a tendency for poth species to 

mmlate at lower humidities, but small differences in 
light completely overrode large differences in relative 

humidity. Pavan, Dovghansky and Burla state that even 

though Dresephila are responding to light, the diurnal = 

erature and humidity 
conditions of the environment. In view of the extreme 

sensitivity to light of the species I have studied, this 

hypothesis seems quest ponabl xtent to which the 
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APPENDIX II   
NOTE: b = busckii; ¢ * cameraria; v = 

Mi = melanogaster; i = imigrans; tr. = 
u,% = other Dr 

        

All collections (except those noted) msde with 10 cups/locality 
All temperatures given in °C, 
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