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Professor E. J:H. 
Boring were recorded for Iceland in Professor Carl H. Lindroth's 
"Insektenfauua Islands" (l publ

ished a hriel' paper which altered one of the earlier identificat-
and gase his own identifications of 

in the 
Tuxen's ( 
series contains summaries of 
no nc\Y infonnation from a record of mines found on Rannn

culus. Jn the course of this work J have found that a number 
of records correction. 
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Professor Li back about 
from the Skaftafell area in South-l~ast Iceland. 

::\Iusenm kindly made 
this material available to me 

The from 
the Faroes refer 
was recorded and 

seen his in the Inaterial sent me from Copen-
I can confirm that his records are correct. Becker (1915) 

recorded further of this and added" Phytomyza 
pullula Zetterstedt" and "P. obscurella Fallen". Neither of the last 
two records is however acceptable as it stands. According to 
Hendel the name pullula Zett. 1vas used for P. tenella 
Meigen and P. ranunculi Schrank form pmecox J\Ieigen. The se
veral records of" P. obscurella FalL" can refer to the mono
phagous species on for vvhich the name is now used, 
as that plant is a rare introduced weed on the Faroes. In view 
of these doubts about the identifictttions I cannot accept the re
cords of these species. Becker's specimens (also at Copenhagen) 
are in very poor condition and the only identification I was able 
to confirm W<lS that of an example of P. mnunculi Schmnk (which 
he called fiavoscutellata i''all.). 

However there is a large cldditional material of Faroese Agro
myzidae 160 specimens) in the Zoological Museum, Copen
hagen, which Mr. Leif Lyneborg was kind enough to allow me 
to study. Although this material mostly dates from 1926 it has 
not previously been determined. 

The study of the Agromyzidae has been perplexed in the 
the inadequacy of the external morphology to charac

terise the of many groups. :Many >vere recognised 
as distinct from their life-history, but the external difl'erenees 
given in the keys to the adults were not sufficiently clear-cut 
to enable caught material to be identified with accuracy. Conse
quently there are numerous innacumte identific<ltions of caught 
specimens in the literatnre and it is very difficult to have any 

*) Hansen also gives "Agromyza vagans Fallen", but according to Hendel 
(19ill-6) this name refers to a Meoneura sp. The specimen in 
question is no longer identifiable. 
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{:onfidence in records not based upon bred materi<ll. 
this situation can be as the mnle 
lent characters. Their 

demonstrated N O\Yakovrski ( 1 in his "In-
troduction to a Revision of the Agromyzidae". 
I agree fully with that author that "an immediate task for speci
alists is to describe carefully and methodically and give figures 
of the nutle genitalia of all known of the Agromyzidae". 
In order to leave no doubt about the identity of the species re
corded in this paper, it has been nec:essary to figure at least 
the aedeagus of all species of which males were available. In 
many cases I have dissected the holotype (if male) or paratypes 
of the concerned. this means ~was it possible to 
track down some in difficult groups, snch as Phytornyza 
evanescens T'. al'(:hangelicae Boring, P. opacella Hendel 
and P. tara;x;acoceC'is Boring. 

all the material recorded in this paper was 
caught, the life-history of most of the species is known, and the 
species which have not been bred are all closely related to spe
cies of known life-history. Having regard to the limited flora of 
Iceland and the Faroes I have been able to suggest the probable 
life-history of all these unbrod species, and I will be surprised 
if any of these conjectures prove mistaken. I would emphasise 
that the assessment of relationship which these conjectures in
volve has been made possible entirely by examination of the 
malo genitalia, which give excellent group as >vell as specific 
characters. The key to Phytomyza based on external characters 
given in Ilendel's (1 mll-6) monograph aud subsequently expand
ed on many occasions does not always reflect natural relation-
ship, as the external characters are uniform in many 
groups of Phytomyza, and it was not to break the genus 
down into natural groups usiug those characters. But of 
the genitalia allows the genus to be divided along much more 
natuncl lines, and the of many of the unbrod species 
can be conjectured from the group relationship v1rhich 
can be ost;tblished by this means. 

This paper includes an essay on the significance and prob
a"blo origins of the Icelandic and Faroese Agromyzid fauna. The 
Diptera have generally not featured prominently in wogeograph
ical work for tv•.ro reasons: (i) the published records for many 
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groups are few and often unreliable, and (ii) their powers of 
active dispersal and the possibility of involuntary dispersal by 
wind or convection currents make them less satisfying subjects 
for zoogeographical study than earth-bound forms (such as many 
of the Carabidae (Coleoptera) which figure so prominently in 
Professor Lindroth's On the first point there is 
no reason for in identifying provided 
that the male and I hope that the figures 
with this paper will leave future -workers in no doubt about 
the identity of the before me. The question of dispersal 
is however more difficult, and I have set out my views later 
in this paper. Jn the case of the Agromyzidae the close host
association acts as a further chock against conclusions drawn 
from the distribution of the as in the 
case of Icehmd, the 
studied in detail (see 

In the course of this \York I have had cause 
several difficult groups, and have therefore 
of a number of other besides those in the Ice
landic and Faroese material. For instance I dissected five other 

of the robustella group of before finally dis-
that the Faroese male 

ring. The results of this latter investigation haYe been included 
as JI of this paper. 

Location of Material. 

'l'he :B'aroese material all 
from a few 

Most of it -vvas collected 

Museum, 
the author. 

The of the Icelandic material was collected the 
Lund in 19\3:2 and to the Zoological 
Institute , Sweden from a fe\v 
cates retained the author). The earlier Icelandic material of 
six included in Lindroth's "Insektenfauna Islands" (19:H), 
vYhieh includes all the tl-Jn~e ens of richteTi He-
ring, to the History ::\! nseum. Other 
material colleded Heeling, 

1\Iu-
seum, Copenhagen. 

In quoting the records of each species I have omitted the col-
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lector's name in the case of Kryger's 1926 Jhtroese material and 
the 1962 material brought back by the Lund University Exped
ition to Iceland two sources representing the bulk of the 
material), but have indicated material from other sources 
the collector's name or otherwise. 

Summary of Records and taxonomic Comment. 

Agromyza? 
Faroes - 2 SJ2, Sandur, lil. vii. 26. 

These two specimens are the 
terial before me. I cannot be 
of the as the group to 
group, is iu need of 

attributed to A. 

only Agromyzinae in the ma
of the 

the 

Hd. are very common 
that the l''aroese when 

more material including males can be will prove iden
tical vvith a European In view of the uncertain identi
fication I baYe generally omitted reference to this in the 
discussion on the origin of the Agromyzid fauna later in this 
paper. 

Petersen (195G) records a single example of Dacnusa eras Nixon 
(Hym. Braconidae) from Noro(jorour in East Iceland. This species 
is known to me as a panu;ite of the larvae of A. nigrociliata Hd. 
in Enghmd, so that its occurrence in Ieeland ean only suggest 
that this or a related Agromyza species will be found there. 

Eeology. 'rho larvae of all members of the amb"tgua group are 
leaf-miners on Gramineao. 

Cerodontha Hndrothi sp. nov. 
Greenland - Holotype cf', Eqaluit-landet 

2 c?cf' paratypes, Julianehaab, Frcderiksdal, 30. vi. 48 
SJ paratypc, Helda Havn, :l±. vii. 1882 (l<>g. 

N. Iceland - Parat_ype ], Mtelifell, Ul. vi. 33 
S.Ii;. Iceland- cf', 

Ex torn a l :Morphology. !rrons parallel-sided, twice as wide 
as an eye. In profile 2i3d) the orbits are Yery broadly visible 
above the eye; eheeks only narrowly visible around the eye; 
jowls abont of the eye-height in their middle. All fonr orbital 
bri::;tles are of about the same length. Orbital ::;etulae very few, 
near the bases of the lower orbital bri::;tles. ·Male antennae 2:Jd) 
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>vith the 3rd 
1,yh ite hairs. The arista is 

and clothed in dense 
fiattened in its basal 1/ 3 

to rlho female antennae are simHar in appeareuce to those 
but are some>Yhat smaller: as in the malo the 11rista 

is 
in fonn1rds. Acrostich-

the hind dorsocentraL About H-10 
hairs in three rows. 

different from that 
the 3rd and 4th costal be-

ing of length, in a ratio of ::1.0-3.6 with the 2nd 
segment. Last of m3H about the same 

The r-m cross-vein lies a little 
of the discal cell. 

Wing-length 2.2-2.B mm. 

Colour. black. l\Jesonotum grey dusted over a 
dark for the of 

the front femora. dull white or ochreous. 

cies 

is very close to those 
and C. 

of 
has confirmed that this spe-

He states cam-
that "nad1 Genitalicn steht sic ne ben 

iHmelt den V ertretem 
' If the female before me is 

of the antennae is mud1 less than in 

around the 
The 

I am 
Lindroth 

the fonmlc of 
a 

of all five males were examined. 

to Professor Carl H. 
of his work on the fauna of the North 
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Atlantic IslEtrJds. All the material 
se urn, 
is among 

E c o l o n· y. was bv 

Audersson's notes "on the heath with Care;t L., 
C. saxatilis Juncus balticus 

L.". The first four are all 
\Villd. and Salix 
e hosts. I do not 

know the details of the other 

Cerodontha ? caricico]a Hering, 1926. 
Faroes - ¥ \I yrarnar, near Vestmanna, 2il. vi. 2G (350-376 

S2 TrJI·s ha vn, , 27. vi. 2\i. 

Dr. J. T. Nowakowski has kindly examined these two females 
and states that to the 

mm·osa 
certain identification on the basis 
siders that the 
c. 

the common 

a 
, he con-

Dtsch. ent. 47; 157-1-l. 

S. Iceland - <jl, G'rof H1umdaiur, lB. vi. 
S.E. Iceland- r!, Skaftafell, )50. vi. 

Desig11ation of lectotype. 
scription a pair of 

Tllose wore taken on 17. Yii. 2ki at 

do
this 

on the M unnan Coast of Arctic Hussia. In accor-
dance vvith Article 74 of the 19tll International Code of Zoo-
logical 
and have labelled it are 
figs. 1 a-c. This action is in accordance with Professor 
wish 

The three 
in Lindroth 
satisfied that 

with the 
das dritte 

of this were recorded 
no further material has been taken. I am 

of tbe Icelandic male are identicnJ 
Both the and the Icelandic 

in 
which reads: ".Flihler 

Obe1Tande normal rein oh ne 
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SclnYitrzung." Hendel's (1 key is misleading as this species 
is included with those with a darkened third antennal segment 
- he states that the description vv-as based on the 9 syntype, 
\Yhich, he says, has a darkened third antennal segment. Ryden's 
records from Sweden also refer to a ~with 

darkened antennae, which he took widely in Sweden from Skane 
nee to 'l'orne I have examined this material and 

dissected two males. Their is somevvhat differently 
and I consider that belong to another species. 

This belongs to the group, characterised as 
well as on tal characters the colour of the femora. The 
group needs revision, and it is clear that the narne 

Fallen has been used for more than one species. 
It is possible that other material of L. richtai exists which 
has been confused with related so that it v1Tonld be un-
wise to 
tion. But 

much emphasis on the restricted knuwn distribu-
a revision of the complex I am only 
the holotype and the Icelandic specimens as 

certainly 1·ichteri. 

Ecology. Lindroth (19;)1) gives details of the localities ~where 
the Icelandic specimens were captured. Two were taken on past
ure and meadow land; the capture of the third on birch (Betula 
sp.) was no doubt fortuitous. 'l'he life-history is unknown, but 
the larvae may be expected to be leaf-miners on Gramineae, 
like other members of the fla?Jeola group. 

Phytomyza an~elicae Kaltenbaeb, 1874. 

S.E. Iceland- ,:1 ex. from larvae in mines on sylvestris L., Skafta-
fell, 30. vii. 62, adults emerged 18. ii. 63, 26. ii. and 9. iii. (2 ex.). 

The genitalia (figs. 2 a- c) of an Icelandic male agree with 
those of Southern English material. Mr. Andersson has also sent 
me the pressed mines, vvhich are typical of this 

archangeiicae 1937, Blattminen 1\I.-
und N.-r~uropas: [)6G. 

Phytomyza nitssoni Ryd0n, 1956, Ent, 21: 199-200. Syn. nov. 

Faroes - 3 cf'cf 4 <;2<;2, and Kirkjuboh6lmur, 3. vi. 26. 

The genitalia (figs. a-c) of hvo Faroese nmles were examin-
ed and with those of a male bred Dr. H. Bullr from 
Angelica L. at Neuhaus, :Meeklenburg, 
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emerged 6. vii. i)6 (one of the series which in(;]udes the 
appear completely identical. 

also identical to the the 
11. 

imcms were 
dorsocentral se-
ries of P. 
to back if one counts in the direction in 

dorsocentral. I consider that the identical form 
indicates that the two series 

are as there is considerable variation in the aedea
gus of different in the of 

; furthermore Professor 
female of his series has four dorsocentrals on one side 

all hcwe four dorsocentrals but there 
is some variation in their 

It is however 
central in 
in 

loss of the second dorso-
series may be a character found 

range, in which case the name nils
a subspccific name for the northern 

which lack this feature. But I cannot 
consider the existing material from only four localities sufficient 
to establish a distinction of this kind. 

Hering (1 from 
the typical - Abisko - and concluded that in larva and 
in mine this species was "extraordinarily similar" to his P. arch
angelicae. The difference found - 24-28 bulbs on the hind 

for nilssoni as against 20-22 for archangelicae - may 
be no more than individual variation, and checking on 
a more numerous material. 

*) The type locality given in (195li) original description is Koppar-
not Ai.Jisko (both localities are in Torne Lappmark). I cannot he cer

tain whether the published description or the labelling is in error. Three 
paratypes of nilssoni which I have nlso seen are in fact labelled "Koppar
asen" But, as the Ai.Jisko specimen is labelled as the type and the 
emergence date accords 1vith the description, I prefer to take Abisko as the 
type locality and consider that was named in the published 
descri ptlon through 

EnL Medd. XXXll 26 
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atricornis J\Ieigen, 1838. 
Faroes - d'SJ, T6rshavn, Streymoy, 19. vii., 22. viii. 26; d', Kirkjub0ur, 

, 27. vii. 26; d'SJ, ::\f6lsoy, 26. vii. 26; d', 16. 
viii. 2Ei. 

S.E. Iceland- 4 ex., 30. vi. Lindroth, 1931); 2 c?'d', Skaftafell, 
19. and 22. vii. 62; d', Hornafjiirilur, 12. viii. 62; 36 ex., Btejar-

3. viii. 62. 
S. Iceland - 1 ex., Hnausar (Meilalland), 18. vii. (see Lindroth, 1931). 
N. Iceland - d', Skiilastaoalaug, Skagafjaroarsysla, 27. vii. 33 (Tuxen). 

Note: 'fhe other records for N. Iceland given by Hyden (1953) refer to P. 
tenella Meigen. 

The g·enitalia of this species are figured as figs. 4 a and 4 b. 

Ecology. I agree with Hering's view (in Lindroth, 1931) that 
the main host of this species in localities such as Skaftafell is 
probably Taraxacum. However there are other plants which this 
species might be expected to attack, such as Leontodon autumna
lis L., which was growing at Brejarstaoask6gur, or various Cru
ciferae. Brejarstaoask6gur, where this species ·vras taken in numb
ers, is a locality with hot springs, and so is Skioastaoalaug. 

Faroes meadow with Caltha, 14. vi. 26; 
d', Bii near 'f6rshavn, 25. vi. 26; 2 SJSJ, Stykkio, Streym-
oy, 19. ix. 25; 3 d'd' 4 SJSJ, Lorvlk, Eysturoy, 29. vi. 26. 

The genitalia of a Faroese male are figured at figs. 5 a-f. 
In investigating the identity of this species I also examined 
males from the following localities: 
Holotype d', Ragusa, Dalmatia, 19. v. 
Berisal, Switzerland, 1. viii. 56 

Pomerania, Poland, 28. vi. 24 

Miinehen, Germany, v. 1870 
Ulricehamn, Vastergiitland, 8. vi. 46 

25. vii. 52 
S1Yeden, 26. vi. 54 ( 

The of this show several 
In many Agromyzidae the last tergite before the 
9th tergi te) is a fused 1vhich is considered 

" ) 

1 to consist of tergites ti-8. In P. evanescens however a nar-
row additional tergite is before the 
um (fig. 5 I consider that this should provisionally be called 
tergite 8, and the preceding tergite . It is clear that this 
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small tergite 8 belongs to the groundplan of the Agromyzidae as 
it occurs in a number of disjunct groups including 11delanagro
myza (Agromyzinae) and Ce1·odontha subgenus Dizygomyza. limY
ever the lateral extensions of tbis tergite in PhytomiJza ecane
scens are probably secondary, associated with the 
of other appendages around the genitalia. In most Phytomyza 
species the 8th tergite is fused ~with the preceding tergito tH-7 

instance in P. milii Kaltenbac:h and the olmcu1·ella group s.l.), 
but a separately developed tergite 8 is retained by P. cineracea 
Hendel and P. opaca Hendel. 

A very striking character of the Paroese males are the enorm
ously elongate surstyli which project beneath the abdomen. The 
surstyli are of some taxonomic interest, partieularly in Lirio
myza 1\Iik and related genera, and I was tempted at first to sup
pose that this character vYas very significant. But in fact the 
presence of the sursty li is not constant within this species. The 
Ulricehamn (Sweden) and MUnich males completely lack this 
feature and tho holotype c) is an intermediate form having only 
small surstyli (fig. 5 g). The presence of the s1velling with 
hairs on the epandrium near the base of the is linked 
with the development of the surstyli, a8 the which 
lack the latter lack this feature too. 

into an 
but absent in others. 

In contrast with these variable characters of the surrouuding 
the itself is constant in and 

shows that this is very related to P. cineracea 
whose larvae feed in Ranunculus stems. 

that the striking variation in the peripheral 
charaetors of tile male when more material 
is to demonstrate races of this 
At least in the Faroese material- the sorie8 available from 
the same -- the development of the is constant. 

Ecology. The of P. eranescens Hendol is not 
nt tllo fact that the in numbers in a "mea-

dow >Yitll and is yory related to 
P. convinces me that the larvae should be sought in 
the stems or roots of Caltha. * 

*) See uext page. 
26* 



404 

Faroes 

Entomologiske Meddelelser XXXII 1964 

faHaciosa Blattmin. : G. 
rnimica Hering-, 1928, Zool. Jahrb., Abt. 
pseudohellebori Hen del, 1936, Flieg-. pal. 

Torshavn area, 

i\5: [)73. 
69: 469. Syn. nov. 

14. vi. 26 (! Cjl), 14-24. - G rJ'rJ' 7 
vii. 26 26. viii. 26 ( 1 rJ', Kirkju, 13. vi. 26; 

viii. 62. 

29. vi. 26. 
18-19. vii. 62; 1 rJ', 

'l'he synonymy of P. 
(l examined 
Rammculus repens 

this synonymy. 
my examination of tho 
1\Ir K. A. tells me that 

of the 
external characters. I have also examined 
from Finland and southern 
Ranunculus repens L. and R. acris The 

shown at 6 a-d. 

Ecology. The four Skaftafoll ~were taken in 
'vhere Ranuncullts acl'is a known larval host-plant, was grow-

- the of the localities which Mr. Andersson has 
supplied me reads "cliffs 
"under rock with 

with small stream" (1 exarnple 
water and very small pool" ( 1 ~--~~---- ,~ 

with rich vegetation" (2 examples 
This is a very species which in southern England 

shows marked aestivation- after the first generation larvae in 
or June, no further larvae are fonnd until October and 

November. 

N.W. Iceland- Type Cjl, 

Tho difference 
in 1954 to his 195i3 
ganzen 

26: 467-8. 
IsafjaroardjllJl, 12. viii. 33 

a correction note issued 
Hendel has "r5 im 

, but 

soenderupi Hering, which was bred from the leaf
to the cineracea group, but appears related 

to P. opaca HAndel, an alpine species of unknown 
difference between the two species is that P. opaca 

Hd. retains the separate 8th but in P. soenclerupi Hg. this is f11sed 
with 6+7. 
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P. heding'i "r5 gerade", is completely imaginary. However I have 
provisionally listed hedingi as a good species particularly as the 
known host of penicilla - Lactuca sariola L. - does not 
occnr on Iceland. Only when the male is obtained will it be pos-
sible to check if is a good one. 

miHi Kaltenbach, 18H4. 21: 
and 1 Pft.-:Feinde: 7()1. 

intennedict Spencer, Hl,l7, Ent. Gaz., 8: 21-22. Syn. nov. 

Faroes li-7. ix. 25; 20 d'd' 23 
havn area, , 2. vii. 26 (1 

' 2 d'd' B C(c;', 3. vi. 26; rJ' Vestmanna, 
22. vi. 2\:i; rJ'C(', 

S.K Iceland- d', Skaftafell, 23. vii. 62. 
12. viii. 26. 

: the female recorded in Lindroth (1931) was not the true I'. milii 
Kalt., as (19ii3) says - see below under P. opaceUa Hendel.) 

Phytomyza interrnedia Spencer is synonymised following my 
examination of the genitalia of a paratype c), caught on 9. vi. 54 
at Hampstead, London (tile holotype 9 was taken in this same 
loeality on 24. vi. 54). The main reason for Spencer's failure to 
recognise his species as milii is to be found in couplet 15:3 of 
the key in Hendel's monograph, where a split is made 
between species >vhose second costal segment is Bt-4 times as 
long as the fourth, and those in which the ratio is ll-3. In fact 
it is impossible to divide the species in this way because the 
range of intra-specific variation of this character is too great. In 
his description of P. intennedia Spencer gives the average value 
of this ratio as n.;~ (o) and B.4 (9). My own measurements agree 
with these figures. The extreme range is however at least 2.9-
4.0. In Griffitbs (1957) it was shown that the extreme range of 
P. adjuncta was 2.8-4.2. This character can be a very 
useful one if series of a species are available, and the result 
can be expressed in form. But it cannot be 
used as a fundamental division in a vvhich is intended to 
identify individual specimens. 

Other males whose genitalia were examined in the course of 
this work were: 

2 d'd' from larvae 2. vii. 54 on Miliurn L., Chesham, Bucking-
hamshire, England, emerged 4. and 8. vii. 54 A. Spencer). 

3 rJ'd', Darcnth (Kent), Chippenham Fen (Cambs.) and VVoodwalton Fen 
Southern England, v.-vi. 



406 Entomologiske Meddelelser XXXJI 1964 

To illustrate the range of variation in the two ex-
have been figured 12 and 13), one Faroese and one 

British. This variation does not appear to be of signi
ficance as one of the British males is very similar to the Far
oese figured, and the latter are not constant among 
themselves. The variation lies in the size and sclerotisation of 
the paraphalli. The of the different sections of the ae

in the milii group is not completely clear, but I have 
my interpretation on fig. 12 a, trying to homologise my use 

of the terms with those proposed by Nowakovvski (1!159) for the 
Phytornyza obscura group. 1'he important group character, if my 
interpretation is correct, is the displacement of the distiphallus 
so that it arises from tbe apex of the basiphallns, above the 
para phalli. 

I believe that I am using the term milii group for the first 
time in this paper. The species which I include here are P. milii 
Kalt., P. luzulae Hering, P. opacella Hendel and the new sub
species described in Appendix I. :More information on the diffe
rentation of these species is to be found in that Appendix. 

Ecology. According to the data which 1\ir. Andersson has sup-
plied me, the Icelandic specimen was taken in a 
with water dripping down". Grasses which he noted growing 
there were Festuca, Ag1·ostis and Poa M. Vahl. If the pre
sence of the was not fortuitous, the larvae should be 
found on one or more of these genera. I have no ecological data 
for the Faroese material, but it may be that this 

was the commonest Agromyzid taken in the 
cultivated area around T6rshavn in 1926. I doubt if there is any 
significance in the fact that the species was so numerous on 
the Faroes in that year, but one spech11en has been taken 

in Iceland -like many other insects the abundance of Agro
myzid species may vary markedly from one year to another. 

Phytomyza nigra Meigen, 1830. 

Faroes - 2 J'J' 2 SJS2, T6rshavn area, Streymoy, 29. iv. 25 (J'), 21. viii. 2fi 
(J'S2), 7. ix. 26 (SJ); J', St6ravatn (135 metres), Eioi, Eysturoy, 
10. viii. 26; c;!, Tvoroyri, Suiluroy, 29. v. 26. 

S.E. Iceland- 1 ex., Skaftafell, from pasture (Lindroth, 1931); 24 ex., Skafta
fell, 18. vii.--2. viii. 62; 5 ex., Hornafjiirilur, 11-12. viii. 62. 

S. Iceland - 1 ex., Griif (Skaftartunga), from meadow land, 27. vi. (Lind
roth, 1931). 
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E. Iceland -er, Egilsstai'iir, 13. viii. 31 
1\. Ieeland * - c;', SvarU\rdalnr, H{mavatns)'Hla, c\0. vii. 33 (Tnxen). 

The characteristic genitalia of this species are figured at 
figs. 7 a and 7 b. The Icelandic and Faroese males agree with 
my other preparations of Southern English material. 

Ecology. Examples of this were taken at Skaftafell 
from several difi'erent biotopes, including cultivated land, mea
dow slopes, birch wood, heath and beside a spring. 'l'he birch 
wood and "meadow slope with rich vegetation" yielded five and 
fonr examples rcspecti vely, but otherwise the species was taken 
in ones or twos only. As far as it is possible to deduce any com
mon denominator for these different biotopes, I can only observe 
that the genera Festuca, Agrostis and Anthoxanthwn occur in 
most of them, according to Mr. Andersson's notes. The larvae 
of this species attack a wide range of Gramineae, and there may 
of course be more than one main host in Iceland. 

opacella opacella 1 . pal. 
59: 447. 

Phytomyza linclrothi Ryd(m, 1953, Rnt. Medd., 26: 4Gf>-6. Syn. nov. 

Faroes - 2 erer, Lj6sa 
S.E. Ieeland- C(, Skaftafell, lR. vii. 62 

er, Skaftafell, 17. viii. G2 
11-12. viii. 62 

slope with rich 
il S:SJ, Horna(jiirour, 

S. Iceland - C(, J;orsmiirk, Langadalur, lfJ. vi., from luxuriant herbage be-
side a stream (recorded Lindroth (1 asP. milii Kalten-
baeh, and made the holotype of P. linclr·othi by Ryd(m 

E. Iceland - C(, Eg·iJsstaoir, 9. viii. ill 
N. Iceland - ¥, i\Ia;lifcll, Skagafjari'iarsysla, 13. ix. il2 

Ryden's P. lindl'othi is clearly a female of P. opacella Hd. The 
Icelandic and Paroese males of this species agree completely in 
their genitalia (figs. 14 a-d) vvith Hendel's holotype from Trafoi 
in the Italian Alps. This appears to be the only central European 
specimen. 

Ryden recorded this species from northern Sweden. Study of 
this material has revealed some differences between it and the 
typical form, and it has therefore been described as a new sub
species in Appendix I. 

*) The specimen recorded by Rydt'm (1953) from Akureyri is defiuitely not 
nigTa but I am not able to give any alternative identification on the basis 
of a female. 
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Ryd6n (1 also described "Phytomyza opacella Hd. form 
borealis nov. form." on the basis of a single female from 

:in northern S\veden. The difference between 
it and the typical form is the shining abdornen; but I am very 
doubtful of its identification as opacella. The practice of 
new taxa on the basis of a EOingle caught female is to be con
demned. As the external characters of the black-frons species of 

Distribution of Phytomyza opacella opacella Hendel and P. opacella 
glacialis ssp. nov. 

8 opacella opacella X opacella glacialis 

distribution of 

not at able to suggest 
"borealis" may belong. The known 

on the map. 

Ecology. The Hd. is unknown, 
as it belongs to the rnilii group according to the geni-

the larvae may be expected to be leaf~miners on some 
monocotyledon- probably of the Gramineae. Most of the 
Icelandic have been from meadow and grassland, bnt 
the male was taken in birch wood. 
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Phytomyza ranunculi Sehrank, 1803. 

- 4 22, T6rshavn, Streymoy, 14. vi. 24. vii. 26, 26. viii. 26, 
8. ix. 26; c;!, Kirkjubour, 27. viii. 26; c;!, Saksunar-
dalur, Streymoy, 10. ix. Becker, 1916); J'S!, 26. 
vii. 26; c!2, Lorvik, 29. vi. 26; J', Stt'>ra Vatn (136 

~~ysturoy, 10. viiL 2fi; J', Svinoy, lG. viii. 2G; 
c!, Churehyard at 2. ix. 12; c;!, 20. 
viii. 2G; 3 J'c?' 3 S'S', Bosdalafossur, ilO. 
viii.-2. ix. l:Jl5J. 
Hansl~n's (1881) two speeimPJlS in the 

have been seen and 
the preeise loeality is not given. 

S.E. Iceland - c;! bred from mine on Ranunculus acris L., 
ed 20. viii. li2. 

em erg-

S.W. Iceland- Kielscn, and Tuxen record the of 
mines on Ranunculus aconili(olius L. and H. repens L. at 
Heykjavik, 3. and 17. vii. 50, whieh they think may have 
been eaused by this species. 

N. Iceland - c;!, in Mrulifellsil, Skagafjarilarsysla, 25. vii. 33 
(Tuxen), the holotype of "var. islandica" Hyden. 

The genitalia of one of Hansen's (1881) Faroesc specimens 
are figured at figs. 8 a and 8 h. The distiphallus is somewhat dif
ferently shaped from that of the specimen illustrated N uvm
kovvski (1 Unfortunately it \Yas not possible to check the 
range of variation in the other Faroese males, as they had pro

been preserved in some medium which had hardened 
the soft tissue around the aedeagus, so that the delicate disti-
phallus not be freed \Vithout damage. 

I have also dissected nine from various localities 
in Sk[me province, Sweden, colleeted by Ryd('n, and a number 
of my own bred material from southern England. The disti
phallus is subject to considerable variation both in the number 
of coils and their position. The Faroese specimen figured is ex-
treme in one complete coil, and agrees in this re-
spect not in position) with one Swedish male. In other spec-
imens there are up to seven complete coils. There is also vari
ation in the position of the distiphallus. In most specimens it is 
coiled in the vertical plaue (as fig. 8 a), but in some 
downwards in the same plane (as in Nowakowski's (19o2) figure). 
In one the coils lie in the horizontal plane. One Swed
ish specimen is remarkable in that the eoils are not fully formed, 
and the distiphallus is by a curious S-shaped band. 
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It is of course possible that more than one is involved, 
since there appears to be a continuous range of variation, I 

to consider, at least for the that there is one, 
The variation in the form of the distiphallus shows no obvious. 
link with colour variation between the individuals concerned. 

No seasonal dimorphism is observable in the Icelandic and 
Faroese material before me (although in Southern England for 
instance this is a constant and characteristic feature of this spe
cies) and all the specimens correspond more or less to the colour 
form flauoscutellata Fallen. The apparent absence of seasonal 
dimorphism in of this species' range merits further in-
vestigation. I note that RydE'~n records form 
scutellata from Lappland. 

The separation Ryden of his "var. islandica" seems 
to me pointless. The character given- more extensive dark side 
spots of the scntellnm than in form flaL'oscutellata- is no more 
than a trivial feature of a single specimen and does not charac
terise any separately recognisable race or seasonal form. I have 
therefore discarded the name. The classification of"var. islandica" 
as a melanic form by Nielsen, Ringdahl and Tuxen (1954) is er
roneous. The spring form which can be taken commonly in Eng
land and else1vhere in Europe (form praecox .!Ueigen) is much 
darker in many respects. 

Ecology. I have no definite biotypical data for this species in 
Iceland or the Faroes apart from the record, but it 
may be of significance that it was caught in more localities on 
the Faroes than any other species. It has long been known as 
a very hardy species and Hering l) refers to the larvae feed
ing under snow. In 8outhern England the larvae can be found 
commonly in November and December. 

Phytomyza taraxacocecis Hering, 1949. 
Faroes - 2 c]c], St{Jra Vatn, Eidi, Eysturoy, 8. viii. 26; ¥, Kirkjub0ur, Streym

oy, 27. vii. 26. 

For the distinction of this species from other members of' the 
robustella group reference should be made to Appendix II. 

Ecology. The larvae have been found in "gall-mines" in the 
leaf-bases of Taraxacum officinale agg., but the host in the Far
oes must be Taraxacum spectabile agg, as no species of the T. 
,officinale agg. occur there. 
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Fa roes 

teneUa :Meigen, 1 

- 10 r!c 10 c;!c;!, T6rshavu ar<m, 26. vi.-26. viii. 2(); 
c;!, KlaksvJk, Borooy, 12. viii. 2G; 2 cc, Sandur, 2G. viii. 12, 
mountain slope; 4 cc 8 c;!c;!, Sandur, 12-13. vii. 26. 

S.E. Iceland - 2 ex., Skaftafell, 1. vii., from birch wood (Lindroth, 

S. Iceland 
E. Iceland 
N. Iceland 

5 ex., Skaftafell, 21-27. vii. Gl (Biicher); 3~1 ex., Skaftafell, 
18-29. vii. C2; 19 ex., Homafjorour, 11-13. viii. 62. 

- 1 ex., Hlioarendakot (Flj()tshllo), 3. vi. (Liudroth, 
-cc;!, Egilsstaoir, 12. viii. 31 
- 1 ex., Slllttnes Myvatn), 20. viii. (Lindroth, 1931); 5 ex., 

Maolifell, Skaga~jaroars)·sla, 2'1. vii. 33 (Tuxeu); c;!, same loca-
lity, 10. vii. 33 ; c, Skioastaoalaug, Skagafjarilarw)•sla, 
27. vii. i3i3 2 c;!c;!, Orravatu, Skaga(jaroarsysla, 18. vii. 
33 (Tuxen); r!, Svarta. hei Starrastaoir, Skagafjaroarsysla, 
12. viii. 32 (Tuxen). 

N.\V. Iceland- 3 ex., 50 km. N.E. of Borgarnes, 30. vii. 47 (Cloudsley-Thomp-

Identity of holotype. in his original description 
states that this species was taken by \Vinthem. According to 
Becker (1902) there is no example of this in the J\leigen 
collection in Paris, so the single male in the vVinthem collection 
in the Natnrhistorischcs Vienna, must be considered 
the holotype. I have labelled it accordingly. 

The genitalia of the arc figured at 
paraphalli differ from those of the Faroese malo 
10 a-c in being less elongate in lateral view and more widely 
separated in ventral view. I consider this variation to be intra
specific, but have figured the obsorved differences in case further 
material should ever suggest that more tlwn one species may be 
involved. In the course of this work I also examined the geni
talia of males from the following localities: 

:St. Gilgen, Austria (Naturhistorishes Museum, \Vien) 
Pratflr, \Vien, Austria ( , ) 
Berisal, Switzerland (K. A. 

These specimens all agree closely with the ll'aroese and Ice
landic material (preparations vvere made of three Faroese and 
three Icelandic males). 

C o I our Variation. Most of the Icelandic and Faroese spec
imens have dark abdomens and do not show any extensive yel
low coloration as often occurs in specimens from central Europe. 
But a few, including the three examples from N.IV. Iceland, do 
have extensively yellow abdomens. The colour of the head too is 
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variable. While from Skaftafell and 
frons and face, there are 

the centre of the frons 
orange (1 this variation and 
attributed the darker to P. atricornis :M:eigen and P. 
sibirica Hendel. Genitalia studies show that this vari
ation is intraspocific. 

One taken in the birch wood at Skaftafell on 18. vii. 
is remarkable because its red-
dish black. The other eleven taken on that occasion 

several 
form. Melanism is well-known in 

of its occnrence 
material which I have examined (the classifi-

cation of P. ranunculi "var. islrmclica" as a melanic form 
and Tuxen was erroneous). A dis-

cussion of this phenomenon is found in Lindroth (1 

E c o 1 o g y. Hen del (19:3 1- fJ) suggested that the larvae fed in the 
seeds of as he had swept the flies in numbers off 
Euphrasia rost~owiana Hayne (the spee:imons in question are, I 
think, those from St. Gilgen in his collodion). The genitalia con
firm that there is a close relationship behveen this species and 
P. varipes l\1acquart, whose larvae feed on Rhinanthus seeds. As 
far as I know Hendel's suggestion has not previously been con
firmed by breeding, but I succeeded in obtaining one puparium 
from seeds of E~tphrasia nemorosa (Pers.) H. Mart. emend. Lohr, 
collected at Beachy Head, Sussex, England on 22. viii. which 

a female tenella on 1:3. vi. 63. 
P. tenella is the most numerous Agromyzid in the Ice-

landic material and vnts taken from many different localities. 
Habitats where it was taken in numbers were on heavily
grazed grassland at Horna(jor3nr (1:3 examples, 11. viii. 
on heath at Skaftafell (nineteen of the 19\)2 Skaftafell 
were from this habitat). Thirteen examples including the single 
melanic female ~were taken in birch wood, but only a single spec
imen was taken on svYampy ground. It seems established from 
these records that this species is primarily associated with drier 
habitats. 

Note. Phytomyza nigrifemur Hering, 1 m~4 is to the 
genitalia a very different species from P. tenella Mg.; however 
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the difference in the colour of the given in (1949a) 
emendation to Hendel's (19i\l-G) is not clear-cut. The 

external difference which I have uoticed lies in the 
antennal segment, which is very short in 
(Hl61) synonymy of P. 
Zetterstedt is in m,v donbtful. The 

of zonata is unfortu a female 
very close to tenella I think not 

identical because its second costal is 2.Ci times as long 
as the fourth- in the tenella series before me this ratio exhibits 

range of 1.8---2.:). The idem be settled 
the context of a revision of group, the 

material which obtained in Scandinnxia. 

Faroes -2 28. vii. :!G; fl 

S.E. Ieuland 

S. Ieelaud 
E. Ieeland 
N. Iceland 

N.vV. Iee!aud- Zjl, 

29. \'i. 2G. 
30. vi. and 1. vii. 

; il2 ex., i-:kaftafell, 17-BO. vii. ti2; 

; c]', 1-lkii'ia-

Lindroth also states that in some notes by F. \N. Edwards on 
the Icelandie Diptera was the following entry: "Phytomyza varipes 
Bred from fruit of Rhinantlws minor", but no precise locality was given. 

The male are figured at 
definite affinity with those of P. tenella 

on external 
can generally be 

The Icelandic and :Faroese material shows some colour vari
ation. The third antennal 
but in a fe browu. The femora in most 
less As in many of teneZla 
the yellow eolon·ttion on the uhdomeu is less extensive in the 
Icelandic and Puroese material than in th£tt from central Europe. 

Ecology. The larY£W of this are well-known as seed
feeders in Rhinanthus spp. In Iceland Rhinanth?t& minor Ebrh. is 

aecording to ---this specimPn has not been re·examinPd. 
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a common plant and, apart from the breeding record, ~was noted 
as grovving at Breioab6lstaour and Skaftafell when this species 
was caught. At Skaftafell four specimens were taken on 18. vii. 62 
on "cliffs with small stream" where Rhinanthus minor was grow
ing, and five more on 19. vii. 62 "under a rock with dripping 
water and a small , also where the same plant grew 
quotations are from lVIr. Andersson's notes). 

Phytomyza sp. 
Phytomyza continua Hendel, Ryd<'m, 1953, Ent. Medd., 26: 468. 

S. Iceland - SJ, Rauilumyrarmuli, north of Laugarvatn, 10. vii. 32 (Sparck). 

This specimen was called Phytomyza continua Hendel by Ry
den, but I do not consider it possible to give an accurate identi
fication on the basis of a single female. It does appear to repre
sent a different species from any of the others before me, so I 
have listed it as Phytomyza sp. 

Keys for Identification. 
The following keys based on external characters may prove 

useful to local Dipterists for identification. 'fhey are not intended 
to be phylogenetic. It cannot be overemphasised however that 
the identity of many species should be checked from the male 
genitalia before records. 

References are made to the figures in Hendel's (1931-6) mono-
graph in "Die Fliegen der palitarktischen . 1'he numbers 
after the names have the following 

1The external characters of this species are "uJJaoivll 

firm identification. 

2This species should not be confused on external characters with any 
other species known from Iceland and the Faroes, but other similar 
species occur elsewhere. 

sconfirmation of identity from the male genitalia should always be 
records based on females alone can only be with reserve. 

4Species requiring further investig·ation 

A. AGROMYZINAE. 
Subcostal vein not reRching the costa 
ally (Hendel fig. 

material 

fused with r1 dist-

black species; six dorsocentrals in length mark-
edly forwards; squ11mal fringe black. Costa only to r4-r-5. Lower cross-
vein present Hendel figs. . .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Agromyza ?n.igmcmata Hendel4 
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B. P.HYTOMYZINAE. 
Subcostal vein reaching the costa separately, although it may be 
weakened to little more than a fold dicltally (Hendel fig. 2t)). 

1. Lower cross-vein present. Costa to m1_. 2 . . . . . . . . . . . . . . . . . • . . . . . . . . 2. 
Lower cross-veiu absent. Costa to r4 c 5 (l'hytomyza Fallen) . . . . . . . . 3. 

2. Extensive coloration, including the scutellum; antennae en-
tirely yellow. Femora black with tips (compare Hendel's de-
scription of L. flaveola Fallen) ........... Lil"iomyza richteri Hering2 

black species. Third antenna! segment at leas·t of male con
spicuously enlarged (see fig. 23 d) ..... Cerodontha (Dizygomyza) spp. 

3. Rear upper orbital bristle very weak or absent: only one lower or
bital. Scutellnm yellow in centre. Second antenna! segment yellow. 
Only two or three pairs of acrostichals present (Hen del fig. 4G7) ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. ranunculi Schrankl 
Scutellum dark, except sometimes in P. fallaciosa Brischke. Two 
upper orbital brbtles always clearly developed .................... 4. 

4. Rear upper orbital bristle obviously shorter than the front. Aerosti-
chals 3-4 rowed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. 
Rear upper orbital more or less equal in length to the front. . . . . . G. 

5. Frons dark ............................... P. archangeHcae Heringa 
Frons bright yellow (Hendel fig. 353) ..... P. angelicae Kaltenbach2 

G. Brd antenna! segment yellow or brown. Acrostichals 2-3 rowed. 
J:<'emora streaked with ~ o>-ipositor Yery elongate, as long as 
the rest of the ahd11men (Hen del fig. 493). . . . . . P. varipes l\Iacquartl 
3rd antenna! segment black. Femora dark except at their tips. Ovi-
positor not . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. 

7. Acrostichals in at least 3-4 rows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. 
Acrostichals at most 2~-3 rowed ................................. 11. 

8. Labellum projeeting dowmnmls fig. Orbits raised above 
the eye in profile; orbital setulae partly in two rows. J\Iesonotum 
and pleura very matt. Frons brown or ochreous. fringe 
brown or ochreous. Enlarged surstyli projecting below abdomen in 
male ........................................ P. evanescens Hendel" 
Lahellum not so. Orbital setulae 1-rowed . . . . . . . . . . . . . . . . . . . . . . . . . 9. 

9. Frons ochreous yello>v. Mesonotum and pleura Yery matt ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. sp.4 
Frons wholly or maillly dark. At least pleura more or less shining. 10. 

10. 3rd antenna! seg·ment a little 
of hairs Orbits not raised in 
notum more or less .................... P. m'ilii KaltenbachS 
i:lrd antenna! segment rounded, without fringe. Orbits raised above 
the eye in profile. \Ving- membrane tinged with lJrown. Frons often 

ochreous. :\Iesonotum somewhat matt ..................... . 
. . . . . . . . . . . . . . . . . . . .......... P. opaceHa opaceHa Hendels 

11. haired (Hende! 4431. Mesonotum matt grey. Frons 
yellow-ocbreous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. nigra 

with at most a few ineonspic~uous hairs. Frons yel-
low . . . . . . . . . . . . . . . . . . . . . . . . . . .................................. 12. 
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12. Sicles of mesonotum yellow. Frons dear Sometimes 
seutellum marked with in its centre ... P. faUaci.osa Brischke2 
No yellow on sides of mesonotum or scutellum .................. 13. 

13. Front eoxae marked with 3rd antenna! segment more or less 
quadrate fig. . ........ P. tenelb Meigen2 
Front coxae dark ............................................ 14. 

14. 3rd antrmnal segment with conspieuous of long hairs. 
species ...................... P. 
3rd antenna! sPgment without . . . . . . . . . . . . . . . . . . . . . . 15. 

15. spceies Acrostichals devel-
oped . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. taraxacocec.is 
Smallnr species ~ Not more th8ll two pairs of acrosti-
chals present, sometimes none tig. . P. atricornis 

and of Fauna, 

Lindroth in lliH "Insektenfauna fslancb;" (1 after a detailed 
of the of the Icelandic insect fauna con-

eluded that*: 

It lacks any 
elements. The fauna of the 
and North America is 
the 

(ii) A of the entire fauna from is 
unthinkable as, there has been no land con
nection with Europe, the Icelandic fauna contains many Euro
pean species for which overseas dispersal is highly improbable 

g. flightless beetles). 
(ii i) An interglacial 

bridge via the Faroes 
climate -vvas boreal 
ment in the fauna). 

of an European fauna over a land
must be postulated at a time when the 

the absence of a definite arctic ele-

(iv) Part of this fauna survived the last 
free coastal zone 
in two main areas - near in the South-
Eclst and beneath in the extreme South. 

zone, 
been found 
themselves 

*) 

if there was an ice-free coastal 
y favourable conditions for s11rvival would have 
the viei of hot but hot 

the advance of land ice. 

from Lindroth page 567. 
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In "The Faunal Connections between and North Anw-
rica" Lindroth retains his earlier views with the modifi-
cation that he considers on that the 

have to be back to the last-but-ono 

to the same conclusion 

with 
area, but extends for some 

to the North. 
It is ontside the scope of this paper to the reasons for 

between the conc:lusions on 
areas based on faunal and floral evidence. The essential 

both botanists and that many spe-
cies survived on the island of the 

concluded Ji'aroese fauna too 
The 

between the Faroese and Icelandic faunas is so close 
that conclusions on the age of one must 
for the other. 

One of the most facts in favour of the 
to Iceland the number of spe-

eies common to both areas. For tho Lindroth (1 
calculated that B8 out of 56 °/0) native to Iceland vYere 
common to the Ji'aroes. similar calculation for Collcmbola 

gave 44 out of 
While the available material of from Iceland 

aud the I<'aroes is still is sufficient to enable a 
assessment to he made of the and of the 

:Ent. Medd. XXX!! 27 
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fauna. purpose in the parts of this section is to 
dra1v vvhat conclusions can be drawn from the available evi
dence and to see how far are compatible with Lindroth's 
views. The factors to be considered have been grouped 
under the following headings: Outside Distribution, (b) Distri-
bution within Iceland and the (c) Host plant a"''"'V'J""'"iV 

and (d) 

(a) Outside Distribution. 

The known distribution outside Iceland and the Faroes of 
the species recorded in this paper (excluding the four species 
of doubtful identity) may be summarised as follows. 

(Note: The records for Greenland in this table are based on 
material I am now studying, and have not previously been 
published.) 

Species common to Iceland and the Faroes. 

Phytomyza atricornis Meigen - Cosmopolitan, except South America and 

Cerodontha 

Greenland of holarctic 

f'allaciosa Brischke - Central and Korthern Europe (including 

rnilii Kaltenbach 

nigra 

opacella Hendel 

ranunculi Schrank 

tenella 1\Ieigen 

Great Britain and 

- Central and Korthern Europe (including 
Great Britain and 

- Holarctic: Europe, Japan, XorthAmeriea, 

- Italian Green-
land. 

- Holarctic: 
Greenland. 

- Central and Xorthern Europe 
Great Britain and 

varipes Macquart - Central and Northern 
Great Britain and 
land. 

Species found i.n Iceland only. 

lind?'oihi sp. nov.- Greenland. 

- 1\Iurman Coast (U. S. S. R). 

-Europe 
tain and 
sp. kibunensis Sasakawa in 
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Species found in the Faroes only. 

Hering - i\Iecldenburg 
La pp !and. 

evanescens Hendel - Scandinavia, Central 

taraxacocecis Hering· Germany, England. 

Swedish 

Dalmatia. 

Summarised to the areas from which the species 
probably migrated to Iceland and the :Faroes, these results read 
as follows: 

Iceland: 8 species of European origin (8 of which are confirmed also 
for the Faroes, bnt only 3 of ,,·hich reach Greenland). 

1 species doubtfully of Arctic diRtribution. 
1 species in common with Greenland only (probably of Ne

arctic origin). 
Faroes: 11 species, all of European origin, of which 8 reach Iceland 

and 3 also Greenland. 

The Agromyzid fauna of Iceland can thus be seen to be pre
dominantly an extention of the European fauna, and the Faroese 
fauna is entirely so. There are no confirmed endemic species or 
subspecies. Two species-Ph;l)tomyza nigra l\Ieigen and P. ranun
culi Schrank - have a continuous holarctic distribution, being 
found both in Japan and North America, but at least the former 
must be eonsidered part of the element in the Ice
landic as it does not occur in Greenland. J1'or the purpose 
of the above summary I have assumed that the same is the case 
with P. mnunczlli Schmnk. The cosnwpolitan P. atPicornis 
is also absent from Greenland and has therefore been considered 
a element in the Icelandic fauna. 

'l'he distribution of richteri is as 
is otherwise kno~wn from the Murman Coast. It 
that its distribution is of the Arctic but unfor

the likelihood that it may have been confused -with 
related if taken elsewhere is too to allovv the de-

" Arctic" to be don btful 
The existence of a 

The presence of a 
element in the Icelandic 

f) American 
Icelandic flora of 429 

out of a 
Insects of 

American include Simulium vittatnrn Zetterstedt Si-
and several It is most that C'ero-

21* 
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dontha lindrothi sp. nov. to this al-
been able to confirm its occurenco in North 

has been little studied 
considered to have reached Iceland 

and the Faroes from distributed 
which should 

Lindroth' s thesis of 

be classed as "commonboreal". Two spe 
distl'ibution. 

and 

oycrseas 
human agency, the 

and the over
would 

accord with 

Dis ribution wi h nIce nd d the :F'aroe 

into 

East 

Larren central he 
restricted distribution 

of these with other 
as the means of of the insects led him 

to the conclusion that there had been an ice-free coastal zone in 
the South South-East. The whose distribution has re-
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mained centred in this area include a disproportionately 
proportion of those with poor meaus of dispersal, including many 
flightless forms. 

The available Agromyzid material is not a suitable basis for 
a detailed There is a very material from the 

little from the South and but no more than 
from the other I have 

occur in the North as well as the South 
or South-East as """au.u,•~· In addition there are four 

which have 
The breakdown is as 

in the South or South-East. 

Probably pcu-lwt<tllulc; 

South and South-l<~ast 
Iceland 

- Cerodontha 

nigra 
opacella Hendel. 
r>ctrwnculi Scbrank. 
tenella 
varipes 

;n..,"m'u%u. richteri Hering. 
Phytomyza angelicae Kaltenbaeh. 

fallaciosa Brischke. 
milii Kal ten bach. 

In addition there are two species of doubtful identity repre-
sented by sing·le only- from 

in N. W. Icelund and the 
sensu from near 

These distributions must, as 
8. Iceland. 

he as very 
on account of the lack of material from many areas. 

But even when a clearer picture can be obtained it is a 
doubtful whether the horizontal distribution within Iceland of 
active insects such as the will 
ful evidence for the of the fauna. 

be and 
are to retain an earlier may how-
ever occur in the case of species whose or biotope 
is of very localised occurrence, as may have been unable 
to bridge the gap from their original to other areas, which would 
now be suitable for their development. 

A striking confirmation of the possibility of survival through 
a period of glaciation is provided by the fauna of Skaftafell in 
the South-East. The sig-nificance of this locality lies in the fact 
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that here a rich fauna and fiora extends to the 
if there was an lee-free coastal zone 

there is to have been an~' climatic 
obstacle to the survival there of most of the which can 
today be found at Skaftafell. Now it is a striking fact that, 
from the two doubtful species, all eleven kelandic Agromyzids 
have been taken in the Skaftafell and some of them are 
very common there. I therefore feel confident in asserting that 
the species of Agromyzidae now found in Iceland are sufficient
ly hardy to have survived the last glaciation, if there was an 
ice-free coastal zone. 

There are some insects in Iceland "Which are always or usu
associated with hot springs. As an exceptionally rich vege

tation is found in the neighbourhood of many of these springs 
should be of interest to the student of Agromyzi-

dac. Tuxen ( studied the anirnal connmmitics in and around 
those and reference should he made to his "Work for 
further details. is mentioned in his work 

atricornis ; however he did obtain a number 
of other specimens in the list of material under each spe-
cies in this paper, those collected Tuxen are all from locali
ties where hot are found. However I do not know any 
details of the circumstances of capture, and, as only one or two 
fiies '>Vere caught on each probably not much signifi
cance can be attached to the records as they stand. All the spe
cies concerned have also been taken in localities where there 
are no hot In 1962 the Lund University Expedition took 
a series of at Brejarstaoask6gur, a hot 
spring area six of these are 

atricornis It seems established therefore that 
finds conditions favourable near hot 

springs, but it is not confined to such localities. 
There are no records of Agromyzidae from the largely barren 

central area of but this may of course be due to less 
intensive collecting. 

Tho Faroeso Agromyzid material was mainly taken on the 
largest island, Streynwy, and is clearly not sufficient evidence 
on which to base an analysis of the distribution within the is
lands of the species taken. However I have summarised the 
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existing records, as far as they go1 to i81ands in the 
follo table: 

- All Faroese except AgTomyza Heudel. 
- Phytomyza evane8cens Hendel, P. f"allaciosa Brischke, P. nigra 

P. ranunculi Schrauk, P. taraxacocecis P. 
varipes T\laclpl!lrt. 

~6lsoy - Phytomyza atricornis Meigen, P. ranunculi Schrank. 
atricornis Meigen, P. ranuncLdi Schrank. 
f"allaciosa Brischke. 

Boriloy rniiii Kaltenbach, P. tenella :'IIeigen. 
ranunculi Schran k. 

- Agromyza ?nigrociliata Heudel, Phytomyza tenella Meigen. 
Suiluroy - Phytomyza nigra Meigen. 

(c) Host-plant Association. 

Three species of Agromyzidae have been bred in Iceland -
Phytomyza ranunculi Schrank from mines in Ranunculus acris L., 
P. from seeds of Rhinantlms ndnor Ehrh. and 
P. angelicae Kaltenbach from mines on syhestris L. How-
ever the life-history of several other is known in Europe, 
and all the unbred species (except for the unidentified Phyto
m/Jza sp. ·which is omitted from the table 
lated to species of knovm life-history, so that their 
history can be conjectured justification of these conjectures 
has been under the concerned). The known and 

host-plants are in the following table (the larvae 
are leaf-miners unles8 otherwise stated): 

Species common to Iceland and the Faroes. 

Phytomyza atrirornis Meigen - Polyphag·ous on many dicotyledons 

, 

(espedally Compositae and Cruciferae). 
{altaciosa Brischke - Ranunculus. 
milii Kaltenbach -Various Gramineae. 
nigra l\Teigen 
opacella Hendel 
ranunculi Schrank 
tenelta l\Ieigen 
varipes l\laequart 

- Various Grarnineae. 
- Unknown, but probably Gramineae. 
- Ranunculus. 
- Seeds of Euphrasia. 
- Seeds of Rhinanthus. 

Species found in Iceland only. 

Gerodontha (Dizygomyza) lindrothi sp. nov.- Unknown, but probably Carex. 
Liriornyza 'l'ichteri Hering - Unknown, but probably Gramineae. 
Phytomyza Kaltenbaeh- Angelica sylvestris L. 

hedingi Rydtin - Unknown, but probably in stems or 
leaf-bases of some genus of Compositae 
Ligulitlorae. 
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Species found in the Faroes only. 
nnrrn,,D,rJta Hendel - Gramineae. 

? caricicola - Carex. 
archangelicae Hering
evanescens Hendel 

nn;no71.if,ecu·n L. 
but probably stems of Caltha 

taraxacocecis -- Leaf-bases of Taraxacum. 

The host association of the Gramineae- feeders in Iceland and 
the Faroes is not so that no detailed conclusions can 
be dra>vn in tllis paper. But the 
seelJ that there are seven genera which have 

Caltha and Ranunculus 

Tm·axacum, 
genera-
cum, and Carex - include 
ered Steindorsson 
survived at least one 

to be native in Iceland (i.e. to bave 
of 

cordance with the view that 
arrived 

Of tho tvro Steindorsson ( considers A. 
native on account of its habitat L. 

but expresses no view on the origin of A. L. 
The situation of Caltha L. is also somewhat obscure. 
Steindorsson classes it as possibly introduced in 
it is "more or less . The 

e?;anescens Hendel- has only been found in the Faroes. 
The >York of Steindorsson and other Icelandic botanists has 

been based on a detailed of the distribution of 
"Within and 1vithout Iceland. 

1vith localised 
vvhich are common and both in 

and outside. More definite conclusions on these "Wide-
\Vill be reached ,,vhen methods arc 

with a is 

"While the above account has been somewhat because 
of the absence of detailed information on host selection in Ice
land and the Faroes it is clear that the occurrence 
of certain there can provide relevant evidence for as-
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sessing the age of immigration of their host- plants. For instance 
the of Kaltenbach in Iceland is 
evidence in favour of L. being native there: 
this evidence would be further if the 

it is implicit in the be 
have reached Iceland from that 

(d) D persal. 

Lindroth names four metbocls which in-
sects may have reached islands without human agency: these 

(ii) air water currents 
the agency of hirds. In the ease of the 

the last two alternatives cannot 
dihle that an should 

. It is also incre
its own efforts 

the hundreds of miles necessary aeross open sea to reach Iceland 
or the Faroes. 'l'herefore if a for the Icelandic 
and Faroese fauna is there are two 

nwans of its arrival ~these are (i) by air currents or 
human agency. 

I shall consider the first 
eel 

and Phoridae 
on the list with 18 
nae and ;J not identified 

publish
at various altitudes 

mounted on aeroplanes. The 
to be the same at all 

of all the insects taken. Be
hours of ope-

were taken. Of these over 
and 2,100 were Chlo-

It is of course unwise to see too much the dif-
ferences in the as the relative of the different 
groups on the below is not known. Much of the area was 
swampy and henee the relative of and 

may be greater than normal. However sorne broad 
eonclusions may be drawn. The large number of Kematocera in 
the can be explained their weaker flight, but 



426 Entomologiske Meddele/ser XXXII 1964 

air cnrrents. 'l'he same 
perhaps to some extent the 
phidae is rather different and outside the 

very active fliers their oecurence 
at least in part nHl)T be eom 

loeusts and 
Turning to the smaller 

rates) we find that there are only three families which \Yere 
taken very frequently- the Chloropidae, Ephydridae and Borbo
ridae. 'l1 he explanation of this uneven should be 
sought in the relative weight, surface area and 
of the insects concerned Glick, 

greater muscuhtr 
comparison with 
Further evidence on the possibility of aerial 

Agromyzids may be deduced from the fauna of Oc:eanic 

\Vith 

the numbers of endemic occurring vdwse 
ancestors must have arrived before introduction human agen-
cy was The fauna of Havvaii contains a 
profusion of endemic but many 
dipterous families are total of 14 

3 are clearly recent introductions human 
agency and 5 may be endemic personal eommun
ication). If ono compares ttw fauna of Hawaii vYith that of the 
Faroes, the assumption that the Faroese fauna 1vas extenninated 
during the last must surely entail that Ha>Yaii has 
been available to receive its present fauna over a period of time 
hundreds of times as long as the Faroes. That the Paroes could 
have received thirteen Agromyzid by aerial dispersal 
since the last glaeiation thus appears unlikely. 

In the case of Iceland the final refutation of the possibility 
of aerial introduction of the Agromyzid fauna lies in its com
position. The affinities of such a fauna would naturally lie with 
the regions from which the prevailing winds blow. The endemic 
Dipterous fauna of Hawaii for instance is largely derived from 
the Pacific area (Hardy, 1960). The prevailing winds over Ice
land are westerly, and eould only cause the introduction of a 
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:\f earctic fauna from North America or via Green-
Conditions which might enable the of insects 

from oc:cur on average 
Similar considerations 

there is admittedly a greater possibility of the transport of in
sects there from Scotland by south winds. 

In view of these considerations I have concluded that the 
Agromyzid fauna of Iceland and the Farocs cannot be the re
sult of aerial dispersal. The only remaining explanation of post
glacial introduction is human agency. For the Agromyzidae this 
possibility may be discussed under three headings: 

(i) Accidental transport of adults. 
(ii) 'l'ransport of iu hay or other dead 

material. 
of eggs, larvae or puparia in living or still 

material. 

In the case of distant islands the accidental of adult 
may be disregarded as a means of explaining the 

origin of the fauna, altllough, now that <.tir traffic is so wide
spread, it is possible that occasional introductions will occur by 
this means. Turning to the second alternative, according to Lind
roth (1\J:H) there ~was never traffic in ballast to keland, so tl1at 
the Icelandic fauna is not to bo explained this moans. He 
states howo ver that thoro has in the past been a considera!Jle 
traffic in to Iceland for feeding animals. It it probable that 
some grass-feeding Agromyzidae could be introduced this tra
ffic but not all. The irnportant distinction lies in the method 
of pupation. Puparia of which leayo the loaf to in 
the ground are not likely to bo with a 
puparia which remain in the leaf will be in 
this way. Of the grass-feeders in the Icelandic and Earoese fauna 
the sp. and Liriom .. yza richteri Hering may be assumed 
(although this is not confirmed) to leave the loaf to pupate, 
while Phytomyza nigra Meigen and P. rnilii Kaltenbaeh are known 
to pupate in situ. The introduction of the latter two species in 
hay is thus a very reasonable possibility. 

There are many examples of the introduction of Agromyzidae 
associated with crops or garden plants which are to be explained 
by the transport of the immature stages - whether eggs, larvae 
or puparia- in living or still fresh plants. For instance Tylo-
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Fallen can be bred frorn Belgian 
endivia L.) on sale in Britain. The presence of an in-

troduced element associated with cultivated in the Ice-
and may be to contain 

some However all the material before me 
has been collected in natural habitats far removed from 
the 
in 

where such an element is most 
unable to any account of 

associated vdth human cultivation. Of the recorded 
one - atricornis - has been 

human agency, and it is difficult to knuvv 
range. Ho1vever is assumed to be hol-

in and may not be introduced in Iceland. A more 
definite conclusion may be when its habitat tolerance 
and distribution in Iceland are better 

To there are thus 
Iceland and the }'aroes which may 
introduced human agency. 'rhese are: 

and P. milii Kaltenbach. of 
to man-made 

No convincing may be 
can be adduced for the introduction of the other spe
cies recorded from Iceland and the Faroes. 

(e) Conclusion. 

I have concluded that with the 

roth's 
survived there 

an ice-free zone. The 
Faroes must be considered as a remnant of this For 
the reasons in the section I believe that any ex

of the fauna of Iceland and the Faroes in terms of 
aerial 

the fauna is such that it 
that it can be the result 

is untenable and the composition of 
to say the 

of accidental introduction by man. 
These conclusions agree with those 
groups. 

workers in other 

The Icelandic to be of Greenlandic/ 
American origin may be considered either to have been intra-
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The absence of any obvious 
the Icelandic and Faroese 

or, 
Greenland at a time when 

still unbroken. I am not on 
lJetween these two 

fauna has not survived in these islands 
too accords with Llndroth's 

of 

ed 
orbitals 
Orbihtl 
short and 

centraL 2nd costal 
Colour. Head 

ochreous 

form 
Yicw the ns and 
to those of r. rnilii Kaltonbach 

lb d) ute. 

in 

the 

the apex of 
; squamae grey 

ln ventral 
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Holotype c), Bjorkliden, Torne Lappmark, 12. vii. 

9, 
Paratype c), Enontekis, Finnish Lappland * 
The holotype and allotype are in Ryden's collection in the 

Lund University Zoological Institute, Lund, Sweden, and the 
paratype o in the Naturhistorisches Museum, Wien. 

The most important external differences between the new 
subspecies, P. opacella opacella Hd. and P. milii Kaltenbach may 
be summarised as follows: 

P. miiH Kalt. 

Frons all more or less 
dark. 

Two pairs of lower 
orbital bristles. 

3rd antenna! segment 
longer than high with 
a distinct apical fringe 
of hairs. 
Orbits not or barely 
visible above the eye 
in profile. 
Mesonotum somewhat 
shining. 
Surstyli with weak 
hairs only. 

The 
and the 

P. opacella opacena Hd. 

Frons generally dark at 
its centre but the orbits 
and around the sides of 
the ocellar triangle yel
low-brown. 
Two or sometimes three 
pairs of lower orbital 
bri sties. 
3rd antenna! segment 
more or less round, with
out an apical fringe. 

Orbits raised above the 
eye in profile. 

Mesonotum matt. 

with a dense 
patch of hairs. 

differences between P. 
are (i) the 

P. opacena glacialis ssp. nov. 

Frons nearl~' all ochreous 
yellow. 

Second pair of lower orbital 
bristles weak or absent. 

3rd antenna! segmellt more 
or less round, without an 
apical fringe. 

Orbits raised above the eye 
in 

Mesonotum matt. 

Surstyli with a conspicuous 
patch of blunt black spines. 

of the <Ki'cUX<"' 

reduction or loss of the second lower orbital bristle. 
to be certain if the form 

as it appears to be a geo
I favour 

status. 
In the key Hendel u'mcu;e;:LLu glacialis will 

run to 118. The inclusion of P. Hd. in couplet 

* Other records of P. opacella Hd. from Finland are given Frey, 1916, 
NotuL ent., 26: 13-55. I had unfortunately overlooked that paper when 
writing this account. 
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based on the paratype of in Hen
but to the costal ratio the subspecies 

there. I do not think there is any point in adding· 
to the numerous amendments of this key, ns it is 
clear that some radical breakdovvn of the genus Phytomyza into 
tbe several natural groups which it contains is needed to replace 
the , which, with its numerous published amend
ments, has become far too complex. The other species vvhich 
nm to couplet 118 are not at all related and should not be con
fused with P. opacella opacella Hd. or P. opacella glacialis ssp. nov. 

Phytomyza luzulae Hering (genitalia at figs. 16a-e) also be-
to the mili·i group, but will not be eonfused with the above 

species hy reason of its paler coloration - the tips of all the 
femora are broadly yellow, the first and the second antenna! seg
ments red-bro\Yn and the squamae and squamal fringe are pale. 

Appendix II The Genital Characters of the Phytomyza 
robusteHa Group. 

The first deseribed in this group were Phytomyza 
cilla HendeJ and P. robustella Hendel (Hendel, The latter 

is described in the text as "Phytomyza robusta sp. nov.", 
but the new name robnstella is substituted in the index, after 
Hendel had discovered that the name robusta was preoccu-

The first 
cecidonontia 

P. 
from 
from 

cwceczs 
Buhr (1 

radicata L. 
H. Buhr bred further 

Lactuca seniola L. 
However of the bred 

to been 
istie antennae. The other 

of this group was of 
in the leaf

he 

Hd. has hither
because of its character

of the group have been record
ed robustella HcL Heri ng 

based on external 
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but the differences observed are not 
allow accurate determination of 

the ~Faroese 
of all the above 

differences in the 
rate determination of 

clear-cut to 
material. While 

.) I examined the 
there strik-

'vhich should allo'v 
I have illustrated these 

will enable more accu
the fnture. For the bio

of these should be made to 
and 

Phytomyzrr crcpidocecis H ering, 19~19, ::'\rotnL EnL, :29: :28-~29. Syn. nov, 

Previous record8 of this 
many of them 

P. tanw~acocecis \ 
•/• 

See 
have been examined. The ex-
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ample from the Faroes is referred to on page 410; the data of 
the other five examples is as follows: 

burg, 
Berlin). 

c! bred from Taraxacum oflicinale agg., :YIOnkwedeu, Mecklen
emerged 25. v. 48 (in the Humboldt University Museum, 

Berlin, 28. v. 29 (Heriug'). 
\Vieslock, Miihlhausen, Thuringia, 5. vi. 58 
Berlin, Dahlern, 2. vi. 55 (IIering). 

A. 

From puparia in Taraxacum sp., 5. v. 60, on the lawn in my garden 
at East Herts., emerged 29. v. 

This appears to be one of the commonest species in the robustella 
group. 

Hering, 
Bd. III: 20~21. 

'l'he tubules of the (figs. 19 a, 19 are closely 
approximated, but differently shaped from taraxacocecls. 

bulb not examined. 
The figure is of Hering's holotype, bred from Pic1·is hiemcio-

ides L., :M:Uhlhausen, Thuringia, 27. vi. which was 
the specimen seen. 

Phytomyza araciocecis Hering, 1958, Deutsch. ent. Z., 5: 390-1. 

Distiphallus (fig. 20 a, 20 b) forked. Ejaculatory bulb (fig. 20 c) 
large, heavily sclerotised about its base. 

The figure is of Hering's holotype bred from Grepis paludosa 
(L.) Moench, 1\IUhlhausen, Thuringia, emerged 1. vi. 57, which 
was the only specimen seen. 

Phytomyza peniciUa Hen del, 1936, Flieg. pal. Reg., 59: 452. 

The genitalia of this species have not been figured separate-
, as are extremely close to those of P. ar·aciocecis Hg. 

The ejaculatory bulb is not heavily sclerotised about its base, 
as in the araciocecis holotype, but apart from this feature the 
differences are trivial. 

It is fortunate that the two species of the group which are 
not obviously different from their genitalia can be distinguished 
on external characters. The long hairs on the third antennal 
segment of P. penic-illa Hd. appear to be a constant character, 
and in view of this feature and the different host I do not doubt 
that this species and P. araciocecis Hg. are distinct. A forked 
distiphallus is found in other unrelated Phytornyza spp. and may 
possibly be a plesiomorph feature. 
Ent. Medd. XXXII 28 
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The genitalia of two males have been examined, both bred 
from Lactuca serriola L., one from La Baule, Loire, France, 
emerged 14. iv. 43, and the other from MUhlllausen, Thuringia, 
Germany, emerged 3. ix. 61 (both collected by Buhr but now in 
K. A. Spencer's collection). 

Phytomyza hedingi Ryden, 1953, Ent. Medd., 26: 467-8. 

Male unknown. Doubtfully distinct from P. penicilla Hd. (see 
above on page 404). 

Phytomyza cecidonomia Hering, 1937, Blattminen N.- u. M.
Europas: 583. 

Tubules of distiphallus (figs. 21 a, 21 b) short and straight. 
Ejaculatory bulb (figs. 21 e) very small. 

Three preparations have been examined; that figured is of 
a male caught at Kunnersdorf, near Gorlitz, vii. 55; one was a 
paratype bred from Hypochaeris mdicata L. at Korkwitz, Meck
lenburg, emerged 1. vii. 36 (leg. Buhr but now in the author's 
collection); the other was a paratype of ssp. britannica Griffiths, 
1956, bred from puparia taken 22. v. 55 in Hypochaeris mclicata 
L. at Chiddingfold, Surrey, England, emerged 21. vi. 55. 

Although the distiphallus is more or less constant in all three 
preparations tbe paraphallic complex is variable, and more ma
terial is needed to clarify the significance of this variation. 

Phytomyza rhabdopho:ra sp. nov. 

Tubules of distiphallus 22 a, 22 b) widely separated, 
characteristically club-shaped. Hypophallus short. Ejaculatory 
bulb . 22 c) larger than in related species. 

External morphology. :Frons in dorsal view about twice 
as wide as an eye. In profile the eyes are about 4 times as high 
as the jowls; orbits only narrowly visible above the eyes. 4 or
bital bristles: about 7 orbital setnlae. i)rd antennal segment with 
short upturned pubescence. 6-7 of acrostichals reaching 
to the fourth dorsocentral. vVing. 2nd costal segment about 2.4 
times as long as the 4th. 

Otherwise as for P. robustella Hendel. 
Colour. As in P. robustella Hd. except that the rear eye

margins are darkened on their upper half as far as the inner 
vertical bristles. 
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Holotype c), Lansitz, Rotstein, 27. vi. 55 (Hering \3091), re
tained in Professor Hering's collection (Berlin, Dahlem, Reichen-
steiner 21 ). 

rrhe above aecount has only dealt with the speeies attacking 
Compositae Ligulitlorae. I bave not made any search to see if 
other species should be assoeiated with this group, but certainly 
Phytom.yza cw·dui Hering (bred from Ganluus and Girsinm) is 
rather closely related to the above species and may be ineluded 
with them in the robustella group. 
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Summary. 

1. The author has examined all material of Agromyzidae (Diptera) 
from Ieeland and the Filroes which is known to him. The results of this 
examination are that the following species are recorded for both regions: 

Phytomyza atricornis :Vleigen, P. fallac-iosa Briscilke, P. milii Kaltenbach, 
P. nigra Meigen, P. opacella opacella Hendel, P. rauunculi Schrank, P. te
nella l\leigen, P. varipes l\Tacquart. 

The following three species are recorded for Iceland only: 
Cerodontha (Dizygomyza) linclTothi sp. nov., Liriornyza richteri Hering, 

Phytornyza angelicae Kaltenbach. 

* 28 
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The species are recorded for the Faroes 
:ncm>re~·tctw Hering, P. evanescens Hendel, P. taraxacocecis 

In addition there are four species whose has not been establ-
ished because of inadequate material. These are an Agromyza sp. and a 
Cerodontha sp. from the Faroes and two Phytornyza spp. from 
Iceland. 

2. Ce1·odontha (Dizygomyza) lindrothi sp. nov. is described from Green
landic and Icelandic material. This is the only Agromyzid in the Icelandic 
fauna which is confirmed not to be of European origin. 

3. Excluding the four species of doubtful identity, it is shown that the 
Faroese fauna consists of 11 species, all of European orig·in, of which 8 
reach Iceland and 3 also Greenland. In Iceland there are 9 species of Euro-
pean ongm which only one has not beeu found in the 
species, the new Cerodontha ,>vhich represents a 
riean element. In addition richteri Hering is very 
ified as Arctic, but its distribution is not yet known. 

4. The author comments on the distribution of the species within Ice
land and the Faroes and their host-plant association, although the inform
ation available is very inadequate. 

5. The author considers the implications of his studies on the Agro
myzid fauna for Prof. C. H. Lindroth's theory that most of the Icelandic 
fauna has reached the island by a land-bridge from Europe during an inter
glacial period. Consideration of the composition of the fauna and the means 
of dispersal of Agromyzid species lead him to the conclusion that post
glacial overseas introduction of the entire Agromyzid fauna, whether by 
air currents or human agency, is incredible (only for three species does 
introduction by human agency seem possible) and Lindroth's land-bridge 
theory provides the only acceptable explanation for the present fauna. The 
close relationship of the Faroese to the Icelandic fauna is explained by 
those islands being a remnant of such a bridge. 

6. In Appendix I a new subspecies of Phytomyza opacella Hendel from 
Lappland is described. Appendix II summarises the results of an examin
ation of the genitalia characters of European species or the Phytomyza 
robustella group, including the description of a new species. 

References. 

Becke r, T h., 1902, Die l\ieigenschen Typen der sogenannten Muscidae 
acalypterae (Muscaria holometopa) in Paris und vVien.- Z. syst. Hym. 
Dipt. 2: 209-355. 
1915, Fauna Frnroensis. VI. Dipteren. 3. Orthorrhapha brachycera, Cy
clorrhapha aschiza und schizophora (exkl. Anthomyiinae). - Zool. 
Jahrb., Abt. 39: 121-134. 

Brischke, C. G. A., 1880, Die Blattminierer in Danzigs Umgebung. Danzig, 
58 pp. 



Ciraham C. D. Ciriifiths: The Agromvzid Ea una of Iceland and the Ea roes 43 7 

Bu hr, H., 1955, 1\Iinierfliegen als Gallenerzeuger. - Nachricht. El. Bayer. 
Entomologen, 4: 81-87. 

Clapham, A. H., Tutiu, T. G. and \Varhurg, E. F., 1952, Flora of the 
British Isles. Cambridge, 1591 pp. 

Fri ck, K. E., 1959, Synopsis of the Species of Agromyzid Leaf-miners de
scribed from ~orth America (Diptera). - Proc. U. S. Nat. Mus., 188: 
B47-465. 

G lick, P. A., 1939, The Distribution of Insects, Spiders and Mites in the Air. 
- U. S. Dep. Agr. Tech. Bull. no. G73: Washington, 157 pp. 

Gr i ffi t h s, G. C. D., 1957, A Classification of the Species Phytomyza ad· 
juncta and P. melana Hd. (Dipt. - Ann. naturhist. 
M us. Wien, G1: 228-231. 

Ha n son, H. J ., 18tll, Faunula Insectorum Faeroensis. Diptera. - N:tturh. 
Tidsskr., 3: 259-276. 

Hardy, D. E., 1962: The Diptera of H:twaii.- Verh. XI Int. Cong. Ent. 
: 167-1G8. 

Hendel, F., 1931-G, Agromyzidae, in Lindner, E., Flieg. paL Reg., 59: 
1-570. 

Hennig, W., 1958, Die Familien der Diptera Schizophom und ihre phylo
genetischen Verwandtschaftsbezielmngen. - Beitr. Ent., 8: 500-688. 

Hering-, 'VI., 1927, Eine meue Agromyzide von der Mnrmaukiiste.- Dtsch. 
ent. Z., 47: 157-158. 
1928, J\linenstndien IX. - Zoo!. Jahrb., Abt. Syst., 535-588. 
193i'l- 7, Die Blattmineu Mittel- und N ord-Europas einschliesslich Eng
lands. Neubmndenhurg, 631 pp. 

Heri n g, E. :\f., 1949 a, Die Phytumyza-Arten von Pedicularis Agro-
- Entomon 1: 182-183. 

1919 b, Neue pnlaearktische Agromyziden. - Notul. ent., :29: 18-32. 
1951, Biology of the Leaf Miners. 's-Gravenhage, 420 pp. 
1956, Die Larven der Agromyziden (Diptera) II. - Tijdschr. Ent., 98: 
257-281. 
1957, Bestimmungstabellen der Blattminen von Europa einschliesslich 
des Mittelmeerbeckens und der Kanarischen Inseln. 's-Gravenhage (in 
three volumes). 
1958, Eine neue Gallen-Minierfliege aus Deutschland (Dipt. Agromyzi

- Dtsch. ent. Z., 5: 388--893. 
Kaltenbach, J. H., 1864, Die deutscheu Phytophagen aus der Klasse der 

Insekten, oder Versuch einer ZusammenstelluHg· der auf Deutschlands 
Pfianzen beobachteten Bewohner und dm·en Feinde. - Verh. naturh. 
V er. preuss. Rhein!. und Westph., 21: 228--404. 

, 1874, Die Pflanzenfeiude aus der Klasse der Insekten. 848 pp. 
Lindroth, C. H., HJ31, Die Insektenfauna Islands uud ihre Probleme. -

Zoo!. Bidr. 13: 105-599. 
-, 1957, The Fauna! Connections between Europe and North America. 

New York aJld Stockholm, 344 pp. 
Meigen, J. vV., 1830, Systernatische der bekannten europiii-

schen zweifiiigeligen Insekten, Ei: 166--196. 



438 Entomologiske Meddelelser XXXII 1964 

Nielsen, P., Ringdahl, and Tuxen, S. 1954, Diptera I (exclusive 
of and Chironomidac). - Zool. Ieeland III, part 48 a, 
18~l pp. 

~owakowski, J. T., 195(J, Studicn iiber Minierfliegen (Dipt. 
3. Revision der in Labiaten und Boraginaceen minierenden Arten aus 
der Gruppe der Phytom,\'Za obscura Hend., mit einem Bmtrag zur Kennt
nis ihrer li~'menopteren-Parasiten. - Dtsch. eut. Z., G: 185-229. 
HJ62, Introduction to a Systematic Revision of the Family Agromyzidae 
(Diptera) ·with some Remarks on Host-Plant Selec.tion by these Flies.
Ann. zoo!., 'VVarszawa, :.:'0: G7-lb3. 

Ostenfeld, C. H. and GriintYed, J., 1934, The Flora of Ieeland and the 
Faroes. Copenhagen and London, 195 pp. 

Peters en, B., 1986, Hymenoptera.- Zoo!. Ieehmd Ill, parts 49-50, 176 pp. 
Ryden, N., 1949, Zur Kenntnis der schwedischen Blattminierer X.-Opusc. 

ent., H: 8G -88. 
Ryden, K., 1951, Zur Kenntnis der schwedischeu Blattminierer XII. lJber 

Agromyziden des Reiehsmnseums. - Ent. Tidskr., 72: 168-180. 
19i'ii:l, Agromyziden aus Island.- Ent. ;\ledd., 26: 465-468. 
1954, Catalogus Inseetorum Sueciae XIII. Diptera Cyelorrhapha Schizo-
phora: Agromyzidae. -- ent., 19: 79-96. 
195ti, Zur Kenntni~ sch wedisdJCr i\linierer XVIII. - Opunc. Ent. 21: 
191-200. 

Sparck, R., 19:.:'9, Den Unders0gelse af Fcer0erne og dens fore-
l0bige Resultat. -~Beretn. 18. Skand. Katurforskerrn0de i Kbh vn., Copen
hag·en, [lOO pp. 

Spencer, K. 1957, Obsmvations on the British Agromyzirlae (Dipt)-
III. Three neiY of t!HJ Genus Pbytomyza Fallen and further Add-
itions to tbe British List.- Ent. Ga,;., 8: 21-27. 

SteindorssoJJ, 1962, On the Age and Immigration of the Icelandic 
Flora.- Soc. Scientiarum Islandica, 85: 187 pp. 

Tux<Jn, S. L., 19-U, The Hot Springs of Iceland, tl1eir "\.nirnal Communities 
and their Zoogeographie:d Significance. - Zoo!. Iceland I, part 11, 
206 pp. 

Note on figures. Seale O.lmm. All lateral and ventral view figures are 
drawn from the left nide (i. e. the head of the iuseet should be imagined 
as facing the left-hand margin of the 

Fig. 1. Li1 iomyza richtel'i IIering lectotype. a, aedeagus in lateral 1·iew; 
b, distipbnllus in ventt·al view; e, ejaculatory bulb. 

Fig. 2. Phytornyza angelicae K altenbach bred from An[[elica sylvestris L., 
Iceland. a, aedeagus in lateral Yiew; b, aedeagns in ventral view; e, ejacu
latory bnlb. 
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1. 

Fig. 2. 
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3b 

3. Phytomyza in lateral 
view; 

4b 

Fig. 4. Phytomyza atricornis Meigen, Iceland (Brejarstaoask6gur). a, ae
deagus in lateral view; b, ejaculatory bulb. 

Fig. f> a- f. Phytomyza evanescens Hen del, Faroes a, aedea-
gus, postgonite, aedeagal hood and part of aedeagal apodeme (lateral 
b, aedeag·us in ventral view; c, ejaculatory bulb; d, 9th sternite and hypau
drial apodeme ; e, abdominal segments 2-8 in lateral view 
(with tergites numbered); f, 9th tergite and surstylus in lateral view. 

Fig. 5 g. Phytomyza evanescens Hendel holotypc; surstylus in lateral 
view. 
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Fig·. 6. Phytomyza fallaciosa Brischke, Faroes. a, aedeagus, postgonite, 
aedeagal hood, and part of aedeagal apodeme (lateral view); b, distiphallus, 
para phalli and hypophallus in ventral view; c, hypophallus in posterior 
view; d, ejaculatory bulb. 

Fig. 7. Phytomyza nigra Meigen, Faroes. a, aedeagus in lateral view; 
,b, ejaculatory bulb. 
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Fig. 8. Phytomyza ranunculi Schrank, Faroes (leg. Hansen). a, aedeagus 
in lateral view; b, ejaculatory bulb. 

Fig. 9. Phytomyza teneUa ;J!eigen, presumed holotype from the vVinthem 
collection. a. aedeagus in lateral view; b, aedeagus in ventral view; c, eja
culatory bulb. 
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Fig. 10. Phytomyza tenella Faroes. a, aedeagus in lateral view; 
b, aedeagus in ventral view; c, ejaculatory bulb. 

11c 

11 a 

l1b 

Fig. 11. Phytomyza varipes Macquart, Iceland (Skaftafell). a, aedeagus 
in lateral view; b, distiphallus and para phalli in ventral view c, ejacula
tory bulb. 
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Fig. 12. Phytomyza milii Kaltenbach bred from Milium ef{~tsum L., Eng
land. a, aedeagus in lateral view; b, distiphallus, para phalli and hypophallus 
in ventral view; c, ejaculatory bulb. BP basiphallus, HP hypophallus, PP 
paraphalli, DP distiphallus. 

Fig. 13. Phytomyza mili'i Kaltenbach, Faroes. a, aedeagus in lateral view 
b, distiphallus, para phalli and hypophallus in ventral view; c, ejaculatory 
bulb. 
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14c 

Fig. 14. Phytomyza opacella opacella Hendel, Faroes. a, aedeagus in 
lateral view; b, aedeagus in ventral view; c, posterior view of hypophallus; 
d, ejaculatory bulb. 

15 c 

Fig. 15. Phytornyza opacella glacialis ssp. nov. holotype. a, aedeagus in 
lateral view; b, aedeagus in ventral view; c, part of 9th tergite with sur
stylus (posteroventral view); d, ejaculatory bulb; e, head in lateral view. 
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Fig. 16. Phytomyza luzulae Hering bred from Luzula sp., Germany 
(Stuttgart). a, aedeagus in lateral view; b, aedeagus in ventral view; c, eja
culatory bulb. 

Fig. 17. Phytomyza robustella Hendel (from series containing the types). 
a, aedeagus in lateral view; b, distiphallus and associated selerites in ante
rior view; c, ejaculatory lmlb. 
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Fig. 18. Phytomyza taTaxacocecis Hering·, Faroes. a, aedeagus in lateral 
view; b, distiphallus and associated sclerites in anterior view; c, ejaculatory 
bulb. 

Fig·. 19. Phytomyza picridocecis Hering· holotype. a, aedeagus in lateral 
view; b, distiphallus and associated sclerites in anterior view. 
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20a 

Fig. 20. Phytornyza araciocecis Hering holotype. a, aedeagus in lateral 
view; b, distiphallus and associated sclerites in anterior view; c, ejacula
tory bulb. 

21c 

. 
. 

11 
a 

t!x~*-" --;:<\ 21 a 

Fig. 21. Phytomyza cecidonomia Hering, Germany (Gorlitz). a, aedeagus 
in lateral view; b, distiphallus and associated sclerites in anterior view; 
c, ejaculatory bulb. 
Ent. Medd. XXXII 
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22. Phytomyza rhabdophora sp. nov. holotype. a, in late· 
ral Yiew; b, 

bulb. 
and associated sclerites in anterior view; c, 

23b 

Fig. 2i3. Cerodontha (Dizygomyza) lindrothi sp. nov. a- c, holotype. 
a, aedeagus in lateral view; b, aedeagus in ventral view; c, ejaculatory 
bulb. d, para type r:J', Iceland, Mrelifell; head in lateral view. 




