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Introduction.

Six species of Agromyzidae identified by Professor K. M.
Hering were recorded for [celand in Professor Carl H. Lindroth’s
“Insektenfauna [slands” (1931). Subsequently Rydén (1953) publ-
ished a brief paper which altered one of the earlier identificat-
ions, and gave his own identifications of some twenty specimens
in the Zoological Museum, Copenhagen. Nielsen, Ringdahl and
Tuxen’s (1954) volume on the Diptera in the Zoology of Iceland
series contains summaries of Hering’s and Rydén’s records, but
no new information apart from a record of mines found on Ranun-
culus. In the course of this work I have found that a number
of Rydén’s records require correction.
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Last year (1962) the Lund University Expedition to Iceland,
led by Professor Lindroth, brought back about 160 further spec-
imens, mostly from the Skaftafell area in South-BEast Iceland.
Mr. Hugo Andersson of Lund University Museum kindly made
this material available to me for study.

The only previous published records of Agromyzidae from
the Faroes refer to three species. Phytomyza ranunculi Schrank
was recorded by Hansen (1881)% (as flavoscutellata Fallén), and
having seen his specimens in the material sent me from Copen-
hagen I can confirm that his records are correct. Becker (1915)
recorded further specimens of this species and added ” Phytomyza
pullula Zetterstedt” and " P. obscurella Fallén”. Neither of the last
two records is however acceptable as it stands. According to
Hendel (1931-6) the name pullula Zett. was used for P. tenella
Meigen and P. ranunculi Schrank form praecox Meigen. The se-
veral records of ”’P. obscurella Fall.”” can hardly refer to the mono-
phagous species on Aegopodium for which the name is now used,
-as that plant is a rare introduced weed on the Faroes. In view
of these doubts about the identifications 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 was that of an example of P. ranunculi Schrank (which
he called favoscutellata Fall.).

However there is a large additional material of Faroese Agro-
myzidae (over 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
past by the inadequacy of the external morphology to charac-
terise the species of many groups. Many species were recognised
as distinct from their life-history, but the external differences
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 innacurate identifications of caught
specimens in the literature and it is very difficult to have any

*) Hansen also gives "Agromyza vagans Fallén”, but according to Hendel
(1931-6) this name refers to a Meoneura sp. (Milichiidae). The specimen in
«question is no longer identifiable.
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confidence in records not based upon bred material. Fortunately
this situation can be remedied, as the male genitalia give excel-
lent specific and generic characters. Their paramount importance
has been clearly demonstrated by Nowakowski (1962) in his "In-
troduction to a systematic Revision of the Family Agromyzidae”.
T agree fully with that author that “an immediate task for speci-
alists is to describe carefully and methodically and give figures
of the male genitalia of all known species of the Agromyzidae”.
In order to leave no doubt about the identity of the species re-
corded in this paper, it has been necessary 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 species concerned. Only by this means was it possible to
track down some species in difficult groups, such as Phytomyza
evanescens Hendel, P. archangelicae Hering, P. opacella Hendel
and P. taraxacocecis Hering.

Although nearly 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 1 have been able to suggest the probable
life-history of all these unbred 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
male genitalia, which give excellent group as well as specific
characters. The key to Phytomyza based on external characters
given in Hendel’s (1931-6) monograph and subsequently expand-
ed on many occasions does not always reflect natural relation-
ship, as the external characters are remarkably uniform in many
groups of Phytomyza, and it was not possible to break the genus
down into natural groups using these characters. But study of
the genitalia allows the genus to be divided along much more
natural lines, and the life-history of many of the unbred species
can be reasonably conjectured from the group relationship which
can be established by this means.

This paper includes an essay on the significance and prob-
able origins of the Icelandic and Faroese Agromyzid fauna. The
Diptera have generally not featured prominently in zoogeograph-
ical work for two 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 work). On the first point there is absolutely
no reason for inaccuracy in identifying Agromyzidae provided
that the male genitalia are examined, and I hope that the figures
with this paper will leave future workers in no doubt about
the identity of the species before me. The question of dispersal
is however more difficult, and I have set out my views later
in this paper. In the case of the Agromyzidae the close host-
association acts as a further check against conclusions drawn
from the distribution of the flies, particularly when, as in the
case of Iceland, the origins of the flora of an area have been
studied in detail (see Steindorsson, 1962).

In the course of this work I have had cause to investigate
several difficult groups, and have therefore figured the aedeagus
of a number of other species besides those represented in the Ice-
landic and Faroese material. For instance I dissected five other
species of the robustella group of Phytomyza before finally dis-
covering that the Faroese male belonged to P. taraxacocecis He-
ring. The results of this latter investigation have been included
as Appendix IT of this paper.

Location of Material.

The Faroese material all belongs to the Zoological Museum,
Copenhagen, apart from a few duplicates retained by the author.
Most of it was collected by J. P. Kryger in 1926.

The majority of the Icelandic material was collected by the
Lund University Expedition in 1962 aund belongs to the Zoological
Institute at Lund University, Sweden (apart from a few dupli-
cates retained by the author). The earlier Icelandic material of
six species included in Lindroth’s "Insektenfauna Islands” (1931),
which includes all the three specimens of Liriomyza richteri He-
ring, belongs to the Goteborg Natural History Museum. Other
material collected by Tuxen, Jorgensen, Gigja, Heding, Spérck,
Cloudsley-Thompson and Bocher belongs to the Zoological Mu-
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 Faroese material and
the 1962 material brought back by the Lund University Exped-
ition to Iceland (these two sources representing the bulk of the
material), but have indicated material from other sources by
the collector’s name or otherwise.

Summary of Records and taxonomic Comment.

Agromyza ? nigrociliata Hendel, 1931.
Faroes — 2 @9, Sandur, 13. vii. 26.

These two specimens are the only Agromyzinae in the ma-
terial before me. I cannot be completely certain of the identity
of the species as the group to which they belong, the ambigua
group, is in need of comprehensive revision.

Specimens attributed to 4. nigrociliata Hd. are very common
in northern Europe, and I expect that the Faroese species, when
more material including males can be obtained, will prove iden-
tical with a European species. In view of the uncertain identi-
fication I have generally omitted reference to this species in the
discussion on the origin of the Agromyzid fauna later in this
paper.

Petersen (1956) records a single example of Dacnusa eros Nixon
(Hym. Braconidae) from Nordfjordur in East Iceland. This species
is known to me as a parasite of the larvae of A. nigrociliata Hd.
in England, so that its occurrence in Iceland can only suggest
that this or a related Agromyza species will be found there.
Ecology. The larvae of all members of the ambigua group are
leaf-miners on Gramineae.

Cerodontha (Dizygomyza) lindrothi sp. nov.
Greenland — Holotype &, Eqaluit-landet (Julianehaab), 16. vii. 48 (leg. Vibe);
2 44 paratypes, Julianehaab, Frederiksdal, 30. vi. 48 (Vibe);
Q paratype, Hekla Havn, 24. vii. 1892 (leg. Deichmann).
N.Iceland — Paratype 4, Melifell, Skagafjardarsysla, 13. vi. 33 (leg. Tuxen).
S.E.Iceland — Paratype 4, Skaftafell, 22. vii. 62.
External Morphology. Frons parallel-sided, twice as wide
as an eye. In profile (fig. 23d) the orbits are very broadly visible
above the eye; cheeks only narrowly visible around the eye;
jowls about 1/, of the eye-height in their middle. All four orbital
bristles are of about the same length. Orbital setulae very few,
near the bases of the lower orbital bristles. Male antennae (fig. 23d)
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with the 3rd segment very much enlarged and clothed in dense
white hairs. The arista is conspicuously flattened in its basal /g
to 1/,. The female antennae are similar in appearence to those
of the male, but are somewhat smaller: as in the male the arista
is obviously swollen basally.

Dorsocentrals (3+1) decreasing in length forwards. Acrostich-
als in 4 regular rows reaching the hind dorsocentral. About 9-10
postsutural intra-alar hairs in roughly three rows.

Wing not significantly different from that figured by Hendel
(1931-6) for luctuosa Meigen, the 3rd and 4th costal segments be-
ing of about equal length, in a ratio of 3.0—3.5 with the 2nd
segment. Last segment of m,,, about the same length as the
penultimate. The r-m cross-vein lies a little beyond the middle
of the discal cell.

Wing-length 2.2—2.3 mm.

Colour. Predominantly black. Mesonotum grey dusted over a
strong black subshine. Legs dark except for the yellow tips of
the front femora. Squamal fringe dull white or ochreous.

& genitalia (figs. 23a-c). The aedeagus is very close to those
of the European C. (D.) luctuosa (Meigen) and C. (D.) effusi (Karl)
(figured by Nowakowski, 1959, figs. 66—67), but differs obviously
in that the distiphallus in lateral view is less sinuate. In ventral
view the degree of divergence of the tubules of the distiphallus
is intermediate between that figured for luctuosa and effusi. The
ejaculatory bulb (fig. 23 ¢) is larger and more strongly sclerotised
than in those species.

Dr. J. T. Nowakowski, who is working on a monograph of
the European species of Cerodontha, has confirmed that this spe-
cies is not known to him from Europe. He states (personal com-
munication) that “nach Genitalien steht sie neben luctuosa, iusser-
lich dagegen #&hnelt den europiischen Vertretern der crassiseta-
Gruppe”. If the only female before me is typical, the sexual di-
morphism of the antennae is much less than in luctuosa, because
of the acquisition by the female of enlarged antennae approach-
ing those of the male, bearing a conspicuous fringe of hairs
around the 5rd segment.

The genitalia of all five males were examined.

I am pleased to dedicate this species to Professor Carl H.
Lindroth in recognition of his work on the fauna of the North
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Atlantic Islands. All the material belongs to the Zoological Mu-
seum, Copenhagen, except for the Skaftafell specimen, which
is among the material brought back by the Lund University
Expedition. The paratype from Meelifell, Iceland, was previously
recorded by Rydén (1953) as 7 Dizygomyza luctuosa Meig.”.
Ecology. The Skaftafell specimen was taken according to Mr.
Andersson’s notes “on the heath with Carex capitata L., C. nigra
(L..) Reichard, C. saxatilis 1., Juncus balticus Willd. and Salixc
phylicifolia 1..”. The first four are all possible hosts. I do not
know the details of the other captures.

Cerodontha (Dizygomyza) ? caricicola Hering, 1926.
Faroes — @ Myrarnar, near Vestmanna, Streymoy, 23. vi. 26 (350—375 metres):
Q Toérshavn, Streymoy, 27. vi. 26.

Dr. J. T. Nowakowski has kindly examined these two females
and states (personal communication) that they belong to the
»Uberart morosa Meigen”; although it is not possible to give a
certain identification on the basis of the females only, he con-
siders that the species is very probably the common Kuropean
C. (D.) caricicola Hering.

Liriomyza richteri Hering, 1927, Dtsch. ent. Z., 47: 157—8.

S. Iceland — Q, Grof (Skaftartunga), 27. vi.; @, Pérsmork, Husadalur, 13. vi.
S.E.Iceland — 4, Skaftafell, 30. vi.

Designation of lectotype. Hering (1927) in his original de-
scription designated a pair of specimens as the "types” of this
species. These were taken on 17. vii. 26 at Renntierinsel, near
Alexandrowsk, on the Murman Coast of Arctic Russia. In accor-
dance with Article 74 (a) of the 1961 International Code of Zoo-
logical Nomenclature, I formally designate the male as lectotype,
and have labelled it accordingly. Its genitalia are figured at
figs. 1a-c. This action is in accordance with Professor Hering’s
wish (personal communication).

The three Icelandic examples of this species were recorded
in Lindroth (1931) and no further material has been taken. I am
satisfied that the genitalia of the Icelandic male are identical
with those of the lectotype. Both the lectotype and the Icelandic
specimens have a yellow third antennal segment, in conformity
with the original description, which reads: "Fiihler ganz gelb,
das dritte Glied rund, am Oberrande normal rein gelb, ohne
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Schwirzung.” Hendel’s (1931-6) key is misleading as this species
is included with those with a darkened third antennal segment
— he states that the description was based on the Q@ syntype,
which, he says, has a darkened third antennal segment. Rydén’s
records from Sweden also refer to a species with conspicuously
darkened antennae, which he took widely in Sweden from Skéne
province to Torne Lappmark. I have examined this material and
dissected two males. Their distiphallus is somewhat differently
shaped and I consider that they belong to another species.
This species belongs to the flaveola group, characterised as
well as on genital characters by the colour of the femora. The
group needs revision, and it is clear that the name Liriomyza
flaveola Fallén has been widely used for more than one species.
It is possible that other material of L. richteri Hg. exists which
has been confused with related species, so that it would be un-
wise to place much emphasis on the restricted known distribu-
tion. But pending a revision of the flaveola complex I am only
prepared to accept the holotype and the Icelandic specimens as
certainly richteri.
Ecology. Lindroth (1931) gives details of the localities where
the Icelandic specimens were captured. Two were taken on past-
ure and meadowland; the capture of the third on birch (Betula
sp.) was no doubt fortuitous. The life-history is unknown, but
the larvae may be expected to be leaf-miners on Gramineae,
like other members of the flaveola group.

Phytomyza angelicae Kaltenbach, 1874.
S.E.Iceland — 4 ex. from larvae in mines on dngelica 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, which are typical of this species.

Phytomyza archangelicae Hering, 1937, Blattminen M.-
und N.-Europas: 566.
Phytomyza nilssoni Rydén, 19566, Opusc. Ent., 21: 199—200. Syn. nov.
Faroes — 3 34 4 99, Kirkjubgur and Kirkjubghoélmur, Streymoy, 3. vi. 26.
The genitalia (figs. 3a-c¢) of two Faroese males were examin-
ed and compared with those of a male bred by Dr. H. Buhr from
Angelica archangelica L. at Neuhaus, Mecklenburg, Germany,
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emerged 6. vii. 36 (one of the series which includes the holotype);
they appear completely identical. Rydén’s Phytomyza nilssoni is
also identical according to the genitalia (I have dissected the
holotype §, labelled ”Abisko*, Torne Lappmark”, emerged 11.
viii. b4 from larva in Angelica archangelica 1.). Rydén’s spec-
imens were considered to be distinct as they all possess four
dorsocentral bristles, as in most Phytomyzinae. The typical se-
ries of P. archangelicae Hg. lack the second (counting from front
to back — the third if one counts in the opposite direction in
Hendel’s fashion) dorsocentral. I consider that the identical form
of the aedeagus almost certainly indicates that the two series
are conspecific, as there is considerable variation in the aedea-
gus of different species in the Umbelliferae-feeding species of
Phytomyza; furthermore Professor Hering informs me that one
female of his original series has four dorsocentrals on one side
only. The Faroese examples all have four dorsocentrals but there
is some variation in their position.

It is however possible that the loss of the second dorso-
central in most of the typical series may be a character found
in only part of the species’ range, in which case the name nils-
sont might be retained as a subspecific name for the northern
(and Faroese) population which lack this feature. But I cannot
consider the existing material from only four localities sufficient
to establish a subspecific distinction of this kind.

Hering (1956) described the larva of P. nilssoni Ryd. from
the typical locality — Abisko — and concluded that in larva and
in mine this species was ”extraordinarily similar’” to his P. arch-
angelicae. The only difference found — 24-28 bulbs on the hind
spiracles for nilssoni as against 20-22 for archangelicae — may
be no more than individual variation, and requires checking on
a more numerous material.

*) The type locality given in Rydén’s (1956) original description is Koppar-
Asen, not Abisko (both localities are in Torne Lappmark). I cannot be cer-
tain whether the published description or the labelling is in error. Three
paratypes of nilssoni which I have also seen are in fact labelled "Koppar-
dsen”. But, as the Abigko specimen is clearly labelled as the type and the
emergence date accords with the description, I prefer to take Abisko as the
type locality and consider that Koppardsen was named in the published
description through oversight.

Ent. Medd. XXXII 26
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Phytomyza atricornis Meigen, 1838.

Faroes — 49, Torshavn, Streymoy, 19. vil., 22. viii. 26; &, Kirkjubgur,
Streymoy, 27.vii. 26; 59, Nolsoy, 26.vii. 26; &, Svinoy, 16.
viii. 26.

S.E.Iceland — 4 ex., Skaftafell, 30. vi. (see Lindroth, 1931); 2 §\¢, Skaftafell,
19. and 22. vii. 62; 4§, Hornafjordur, 12. viii. 62; 36 ex., Bajar-
stadaskogur, 3. viii. 62.

S.Iceland — 1 ex., Hnausar (Medalland), 18. vii. (see Lindroth, 1931).

N.Iceland — &, Skidastadalaug, Skagafjardarsysla, 27. vii. 33 (Tuxen).

Note: The other records for N. Iceland given by Rydén (1953) refer to P.
tenella Meigen.
The genitalia of this species are figured as figs. 4a and 4b.

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 Beejarstadaskdégur, or various Cru-
ciferae. Beejarstadaskogur, where this species was taken in numb-
ers, is a locality with hot springs, and so is Skidastadalaug.

Phytomyza evanescens Hendel, 1920.
Faroes — b §d 15 @@, Torshavn, Streymoy, meadow with Caltha, 14.vi. 26;
d', B6 near Torshavn, Streymoy, 25. vi. 26; 2 @9, Stykkid, Streym-
oy, 19.ix.25; 8 59" 4 @Q, Lorvik, Eysturoy, 29. vi. 26.
The genitalia of a Faroese male are figured at figs. Ha-f.
In investigating the identity of this species I also examined
males from the following localities:

Holotype &, Ragusa, Dalmatia, 19. v. (Naturhistorisches Museum, Wien)
Berisal, Valais, Switzerland, 1. viii. 56 (K. A. Spencer)
Stupsk (formerly Stolp), Pomerania, Poland, 28.vi.24 (Warsaw Zoological
Institute)
Miinchen, Bayern, Germany, v. 1870 (Naturhistorisches Museum, Wien)
Ulricehamn, Vistergotland, Sweden, 8. vi. 46 (Rydén’s collection, Lund)
Mullhyttan, Narke, Sweden, 25. vii. 52 » y )
Bjorkliden, Torne Lappmark, Sweden, 26.vi.54 ( N w )
The genitalia of this species show several interesting features.
In many Agromyzidae the last tergite before the epandrium (or
9th tergite) is a fused tergite, which is considered (see Hennig,
1958) to consist of tergites 6—8. In P. evanescens however a nar-
row additional tergite is present immediately before the epandri-
um (fig. 5e). I consider that this should provisionally be called
tergite 8, and the preceding tergite 6-+7. 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 Melanagro-
myza (Agromyzinae) and Cerodontha subgenus Dizygomyza. How-
ever the lateral extensions of this tergite in Phytomyza evane-
scens are probably secondary, associated with the development
of other appendages around the genitalia. In most Phytomyza
species the 8th tergite is fused with the preceding tergite 647
(for instance in P. milii Kaltenbach and the obscurella group s.1.),
but a separately developed tergite 8 is retained by P. cineracea
Hendel and P. opaca Hendel.

A very striking character of the Faroese males are the enorm-
ously elongate surstyli which project beneath the abdomen. The
surstyli are of some taxonomic interest, particularly in Lirio-
myza Mik and related genera, and I was tempted at first to sup-
pose that this character was very significant. But in fact the
presence of the surstyli is not constant within this species. The
Ulricehamn (Sweden) and Miinich males completely lack this
feature and the holotype ' is an intermediate form having only
small surstyli (fig. bg). The presence of the swelling with long
hairs on the epandrium near the base of the surstyli is linked
with the development of the surstyli, as the examples which
lack the latter lack this feature too.

Another variable feature is the hypandrial apodeme, which
is developed into an elongate appendage (as in fig. 5d) in some
specimens but absent in others.

In contrast with these variable characters of the surrounding
appendages the aedeagus itself is perfectly constant in form, and
shows that this species is very closely related to P. cineracea
Hendel, a species whose larvae feed in Ranunculus stems.

It is possible that the striking variation in the peripheral
characters of the male genitalia can be used, when more material
is available, to demonstrate geographical races of this species.
At least in the Faroese material — the only series available from
the same locality — the development of the surstyli is constant.
Ecology. The life-history of P. evanescens Hendel is not known,
but the fact that the species was swept in numbers in a "mea-
dow with Caltha” on the Faroes, and is very closely related to
P. cineracea, convinces me that the larvae should be sought in
the stems or roots of Caltha.*

*) See next page.
2=
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Phytomyza fallaciosa Brischke, 1880, Blattmin. Danzigs: 6.
Phytomyza mimica Hering, 1928, Zool. Jahrb., Abt. Syst., 55: 573.
Phytomyza pseudohellebori Hendel, 1936, Flieg. pal. Reg., 59: 459. Syn. nov.

Faroes — 6 4 79, Téorshavn area, Streymoy, 14. vi. 26 (1 Q), 14—24.
vii. 26 (11 ex.), 26. viii. 26 (1 Q); &, Kirkju, Fugloy, 13. vi. 26;
Q, Lorvik, Eysturoy, 29. vi. 26.

S.E.Iceland — 4 ex., Skaftafell, 18—19. vii. 62; 1 &, Bamjarstadaskogur, 3.
viii. 62.

The synonymy of P. mimica Hering was made by Hering

(1957). Having examined the genitalia of the type & (bred from
Ranunculus repens L., Gartz (Oder), emerged 19. vi. 24 (Hering
3430)), I agree with this synonymy. Phytomyza pseudohellebori Hd.
is also synonymised following my examination of the genitalia
of the type & (Curland, Libau). Mr. K. A. Spencer tells me that
he had previously formed this same opinion from study of the
external characters. I have also examined males of this species
from Poland, Finland (Hoplax) and southern England (bred from
Ranunculus repens L. and R. acris L.). The genitalia of a Faroese
specimen are shown at figs. 6a-d.
Ecology. The four Skaftafell specimens were taken in places
where Ranunculus acris L., a known larval host-plant, was grow-
ing — the description of the localities which Mr. Andersson has
supplied me reads ”cliffs with small stream” (1 example taken),
"under rock with dripping water and very small pool” (1 example
taken), and "meadow slope with rich vegetation” (2 examples
taken). This is a very hardy species which in southern England
shows marked aestivation — after the first generation larvae in
May or June, no further larvae are found until October and
November.

Phytomyza hedingi Rydén, 1953, Ent. Medd., 26: 467-8.
N.W.Iceland — Type @, Arngerdareyri, Isafjardardjap, 12. viii. 33 (Heding).

The difference given by Rydén (in a correction note issued
in 1954 to his 1953 paper) that P. penicilla Hendel has "ry im
ganzen allmahlich zuriickgebogen, an der Miindung gerade”, but

*) (page 403) Phytomyza soenderupi Hering, which was bred from the leaf-
stalks of Caltha, does not belong to the cineracea group, but appears related
according to the geuitalia to P. opaca Hendel, an alpine species of unknown
ecology. An interesting difference between the two species is that P. opaca
Hd. retains the separate 8th tergite, but in P. soenderupi Hg. this is fused
with tergite 6-4-7.
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P. hedingi “’r; gerade”, is completely imaginary. However I have
provisionally listed hedingi as a good species particularly as the
known host plant of penicilla — Lactuca serriola L. — does not
occur on Iceland. Only when the male is obtained will it be pos-
sible to check if Rydén’s species is a good one.

Phytomyza milii Kaltenbach, 1864. Phytoph. 21: 248,
and 1874, Pfl.-Feinde: 761.
Phytomyza intermedia Spencer, 1957, Ent. Gaz., 8: 21—22. Syn. nov.
Faroes — 4 2 99, Torshavn, Streymoy, 6—7.1ix.25; 20 5'q* 23 @9, Tors-
havn area, Streymoy, 2. vii. 26 (19Q), 25. vii.—26. viii. 26 (42 ex.);
234 3 QQ, Kirkjubegholmur, Streymoy, 8. vi. 26; & Vestmanna,
Streymoy, 22.vi. 26; 39, Klaksvik, Bordoy, 12. viii. 26.
S.E. Iceland — 4, Skaftafell, 23. vii. 62.
(Note: the female recorded in Lindroth (1931) was not the true P. milii
Kalt., as Rydén (1953) says — see below under P. opacella Hendel.)

Phytomyza intermedia Spencer is synonymised following my
examination of the genitalia of a paratype §, caught on 9. vi. b4
at Hampstead, London (the holotype Q was taken in this same
locality on 24. vi. 54). The main reason for Spencer’s failure to
recognise his species as milii is to be found in couplet 153 of
the key in Hendel’s (1931-6) monograph, where a split is made
between species whose second costal segment is 34—4 times as
long as the fourth, and those in which the ratio is 1}—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. intermedia Spencer gives the average value
of this ratio as 3.3 (&) and 3.4 (Q). My own measurements agree
with these figures. The extreme range is however at least 2.9—
4.0. In Griffiths (1957) it was shown that the extreme range of
P. adjuncta Hering 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 conveniently expressed in graph form. But it cannot be
used as a fundamental division in a key which is intended to
identify individual specimens.

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

2 4d from larvae 2.vii. 54 on Milium effusum L., Chesham, Bucking-
hamshire, England, emerged 4. and 8. vii. 54 (K. A. Spencer).

3 4d, Darenth (Kent), Chippenham Fen (Cambs.) and Woodwalton Fen
(Hunts.), Southern England, v.—vi.
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To illustrate the range of variation in the aedeagus two ex-
amples have been figured (figs. 12 and 13), one Faroese and one
British. This variation does not appear to be of geographical signi-
ficance as one of the British males is very similar to the Far-
oese example figured, and the latter are not constant among
themselves. The variation lies in the size and sclerotisation of
the paraphalli. The homology of the different sections of the ae-
deagus in the milii group is not completely clear, but I have
given my interpretation on fig. 12 a, trying to homologise my use
of the terms with those proposed by Nowakowski (1959) for the
Phytomyza obscura group. The important group character, if my
interpretation is correct, is the displacement of the distiphallus
so that it arises from the apex of the basiphallus, above the
paraphalli.

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 Mr. Andersson has sup-
plied me, the single Icelandic specimen was taken in a ’canyon
with water dripping down”. Grasses which he noted growing
there were Festuca, Agrostis and Poa glauca M. Vahl. If the pre-
sence of the specimen 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 noteworthy that this
species was the commonest Agromyzid taken by Kryger in the
cultivated area around Térshavn 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 only one specimen has been taken
yet 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 & 2 @9, Torshavn area, Streymoy, 29.iv. 25 (J), 21. viii. 26
(@9), 7.ix.26 (¥); &, Storavatn (185 metres), Eidi, Eysturoy,
10. viii. 26; @, Tveroyri, Suduroy, 29. v. 26.

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

S.Iceland — 1 ex., Grof (Skaftartunga), from meadowland, 27.vi. (Lind-
roth, 1931).
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E.Iceland — &, Egilsstadir, 13. viii. 31 (Jorgensen).
N.Iceland* — @, Stafn, Svartardalur, Hanavatnsysla, 30. vii. 33 (Tuxen).
The characteristic genitalia of this species are figured at
figs. Ta and Tb. The Icelandic and Faroese males agree with
my other preparations of Southern English material.
Ecology. Examples of this species were taken at Skaftafell
from several different biotopes, including cultivated land, mea-
dow slopes, birch wood, heath and beside a spring. The birch
wood and “meadow slope with rich vegetation” yielded five and
four examples respectively, 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 Anthoxanthum 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.

Phytomyza opacella opacella Hendel, 1936, Flieg. pal. Reg.,

b9: 447.
Phytomyza lindrothi Rydén, 1953, Ent. Medd., 26: 465—6. Syn. nov.
Faroes — 2 §'d, Ljosa Vatn, Streymoy, 12. vi. 26.

S.E.Iceland — @, Skaftafell, 18. vii. 62 (meadow slope with rich vegetation);
g, Skaftafell, 17. viii. 62 (birch wood); 3 99, Hornafjordur,
11—12, viii. 62 (grazed grassland).

S.Iceland — @, I)orsm'(}rk, Langadalur, 15. vi., from luxuriant herbage be-
side a stream (recorded by Lindroth (1931) as P. milii Kalten-
bach, and made the holotype of P. lindrothi by Rydén (1953)).

E.Iceland — Q, Egilsstadir, 9. viii. 31 (Jergensen).

N.Iceland — @, Melifell, Skagafjardarsysla, 13.ix.32 (Tuxen).

Rydén’s P. lindrothi is clearly a female of P. opacella Hd. The
Icelandic and Faroese males of this species agree completely in
their genitalia (figs. 14 a-d) with Hendel’s holotype from Trafoi
in the Italian Alps. This appears to be the only central European
specimen.

Rydén 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 Rydén (1953) from Akureyri is definitely not
nigra but I am not able to give any alternative identification on the basis
of a female.
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Rydén (1949) also described " Phytomyza opacella Hd. form
borealis nov. form.” on the basis of a single swept female from
Marsfjall in northern Sweden. The alleged difference between
it and the typical form is the shining abdomen; but I am very
doubtful of its identification as opacella. The practice of erecting
new taxa on the basis of a single caught female is to be con-
demned. As the external characters of the black-frons species of
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Distribution of Phytomyza opacella opacella Hendel and P. opacella
glacialis ssp. nov.
® opacella opacelia X opacella glacialis

Phytomyza are so confusing, I am not at present able to suggest
the species to which Rydén’s "borealis” may belong. The known
distribution of opacella is given on the map.

Ecology. The life-history of P. opacelle Hd. is unknown, but,
as it clearly belongs to the mailii group according to the geni-
talia, the larvae may be expected to be leaf-miners on some
monocotyledon — probably of the family Gramineae. Most of the
Icelandic captures have been from meadow and grassland, but
the male was taken in birch wood.
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Phytomyza ranunculi Schrank, 1803.

Faroes — 4 QQ, Torshavn, Streymoy, 14. vi. 26, 24. vii. 26, 26. viii. 26,
8.ix. 25; @, Kirkjubeur, Streymoy, 27. viii. 26; @, Saksunar-
dalur, Streymoy, 10. ix. (see Becker, 1915); 59, Nolsoy, 26.
vii. 26; 39, Lorvik, Eysturoy, 29. vi. 26; &, Stéra Vatn (135
metres), Kidi, Eysturoy, 10. viii. 26; &, Svinoy, 16. viii. 26;
&, Churchyard at Midvagur, Vagar, 2. ix. 12; Q, Vagar, 20.
viii. 26; 3 & 3 99, Besdalafossur, Servagsvatn, Vagar, 30.
viii.—2. ix. (Becker, 1915).
Hansen’s (1881) two specimens in the Zoological Museum,
Copenhagen, have been seen and belong to this species, but
the precise locality is not given.

S.E. Iceland — Q bred from mine on Ranunculus acris L., Skaftafell, emerg-
ed 20. viii. 62.

S.W.Iceland — Nielsen, Ringdahl and Tuxen (1954) record the finding of
mines on Ranunculus aconitifolius L. and R. repens L. at
Reykjavik, 3. and 17. vii. 50, which they think may have
been caused by this species.

N.Iceland — Q, Steinbogi in Melifellsa, Skagafjardarsysla, 25. vii. 33
(Tuxen), the holotype of "'var. islandica” Rydén.

The genitalia of one of Hansen’s (1881) Faroese specimens
are figured at figs. 8a and 8 b. The distiphallus is somewhat dif-
ferently shaped from that of the specimen illustrated by Nowa-
kowski (1962). Unfortunately it was not possible to check the
range of variation in the other Faroese males, as they had pre-
viously been preserved in some medium which had hardened
the soft tissue around the aedeagus, so that the delicate disti-
phallus could not be freed without damage.

I have also dissected nine specimens from various localities
in Skéne province, Sweden, collected by Rydén, 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 flgured is ex-
treme in having only one complete coil, and agrees in this re-
spect (but 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 upwards in the vertical plane (as fig. 8a), but in some
downwards in the same plane (as in Nowakowski’s (1962) figure).
In one specimen the coils lie in the horizontal plane. One Swed-
ish specimen is remarkable in that the coils are not fully formed,
and the distiphallus is represented by a curious S-shaped band.
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It is of course possible that more than one species is involved,
but, since there appears to be a continuous range of variation, I
prefer to consider, at least for the present, that there is only 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 favoscutellata Fallén. The apparent absence of seasonal
dimorphism in part of this species’ range merits further in-
vestigation. I note that Rydén (1954) records only form Aavo-
scutellata from Lappland.

The separation by Rydén (1953) of his "var. islandica” seems
to me pointless. The character given — more extensive dark side
spots of the scutellum than in form flavoscutellata — 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 elsewhere in Europe (form praecox Meigen) is much
darker in many respects.

Ecology. I have no definite biotypical data for this species in
Iceland or the Faroes apart from the breeding 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 (1951) refers to the larvae feed-
ing under snow. In Southern England the larvae can be found
commonly in November and December.

Phytomyza taraxacocecis Hering, 1949.
Faroes — 2 &', Stora Vatn, Eidi, Eysturoy, 8. viii. 26; @, Kirkjubgur, 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.



Graham C. D. Griffiths: The Agromyzid Fauna of Iceland and the Faroes 411

Phytomyza tenella Meigen, 1830, Syst. Beschr. VI: 195.
Faroes — 10 44" 10 @@, Torshavn area, Streymoy, 26. vi.—26. viii. 26;
Q, Klaksvik, Bordoy, 12. viii. 26; 2 4", Sandur, 26. viii. 12,
mountain slope; 4 54 8 99, Sandur, 12—13. vii. 26.
S.E.Iceland — 2 ex., Skaftafell, 1. vii.,, from birch wood (Lindroth, 1931);
5 ex., Skafrafell, 21—27. vii. 61 (Bocher); 34 ex., Skaftafell,
18—29. vii. 62; 19 ex., Hornafjordur, 11—13. viii. 62.

S.Iceland — 1 ex., Hlidarendakot (Fljotshlid), 3. vi. (Lindroth, 1931).
E.Iceland — 49, Egilsstadir, 12. viii. 31 (Jorgensen).
N.Iceland — 1 ex., Sluttnes (in Myvatn), 20. viii. (Lindroth, 1931); 5 ex.,

Meelifell, Skagafjardarsysla, 24. vii. 33 (Tuxen); @, same loca-
lity, 10. vii. 833 (Tuxen); &, Skidastadalaug, Skagafjardarsysla,
27. vii. 33 (Tuxen); 2 99, Orravatn, Skagafjardarsysla, 18. vii.
33 (Tuxen); &, Svarta bei Starrastadir, Skagafjardarsysla,
12. viii. 32 (Tuxen).
N.W.Iceland— 3 ex., 50 km. N.E. of Borgarnes, 30. vii. 47 (Cloudsley-Thomp-
son).
Identity of holotype. Meigen in his original description
states that this species was taken by Winthem. According to
Becker (1902) there is no example of this species in the Meigen
collection in Paris, so the single male in the Winthem collection
in the Naturhistorisches Museum, Vienna, must be considered
the holotype. I have labelled it accordingly.

The genitalia of the holotype are figured at figs. 9a-c. Their
paraphalli differ from those of the Faroese male figured at figs.
10a-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 observed differences in case further
material should ever suggest that more than 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, Wien)

Prater, Wien, Austria ( ” N y )

Bérisal, Switzerland (K. A. Spencer)
These specimens all agree closely with the Faroese and Ice-
landic material (preparations were made of three Faroese and
three Icelandic males).
Colour 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.W.Iceland, do
have extensively yellow abdomens. The colour of the head too is
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variable. While many specimens (especially from Skaftafell and
Fgilsstadir) have typical pale yellow frons and face, there are
many with grey-dusted orbits and the centre of the frons deep
orange yellow. Rydén (1953) was confused by this variation and
attributed the darker specimens to P. atricornis Meigen and P.
sibirica Hendel. Genitalia studies show clearly that this vari-
ation is intraspecific.

One female, taken in the birch wood at Skaftafell on 18. vii. 62,
is remarkable because its frons, face and jowls are entirely red-
dish black. The other eleven specimens taken on that occasion
were however the typical pale form. Melanism is well-known in
several Tcelandic Coleoptera, Iepidoptera and other dipterous
families, but this is the only striking example of its occurence
in the Agromyzid material which I have examined (the classifi-
cation of P. ranunculi ’var. islandica’” Rydén as a melanic form
by Nielsen, Ringdahl and Tuxen (1954) was erroneous). A dis-
cussion of this phenomenon is found in Lindroth (1931).
Ecology. Hendel (1931-6) suggested that the larvae fed in the
seeds of Kuphrasia, as he had swept the flies in numbers off
Euphrasia rostkowiana Hayne (the specimens in question are, I
think, those from St. Gilgen in his collection). The genitalia con-
firm that there is a close relationship between this species and
P. varipes Macquart, 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 Euphrasia nemorosa (Pers.) H. Mart. emend. Lohr,
collected at Beachy Head, Sussex, England on 22. viii. 62, which
yielded a female tenella on 13. vi. 63.

P. tenella Mg. is the most numerous Agromyzid in the Ice-
landic material and was taken from many different localities.
Habitats where it was taken in numbers were on dry heavily-
grazed grassland at Hornafjordur (13 examples, 11. viii. 62) and
on heath at Skaftafell (nineteen of the 1962 Skaftafell specimens
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 swampy ground. It seems established from
these records that this species is primarily associated with drier
habitats.

Note. Phytomyza nigrifemur Hering, 1934 is according to the
genitalia a very different species from P. tenella Mg.; however
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the difference in the colour of the palpi given in Hering’s (1949 a)
emendation to Hendel’s (1931-6) key is not clear-cut. The only
significant external difference which I have noticed lies in the
shape of the third antennal segment, which is very short in
nigrifemur. Rydén’s (1951) suggested synonymy of P. nigrifemur
Hg. with P. zonata Zetterstedt is in my opinion doubtful. The
holotype of zonata is unfortunately a female (from Gottland, Swe-
den); although very close to temella I think it is probably not
identical because its second costal segment is 2.6 times as long
as the fourth — in the tenella series before me this ratio exhibits
a range of 1.8—2.3. The identity of zonata can only be settled
in the context of a revision of this group, particularly the large
material which Rydén obtained in Scandinavia.

Phytomyza varipes Macquart, 1835.
Faroes — 2 QQ, Torshavn area, Streymoy, 15. and 28. vii. 265 5 99,
Lorvik, Eysturoy, 29. vi. 26.
S.E. [celand — 2 ex., Skaftafell, 80. vi. (pasture) and 1. vii. (birch wood)
(Lindroth, 1931); 32 ex., Skaftafell, 17—30. vii. 62; 2 ex., Beej-
arstadaskogur, 5. viii. 62.

S.Iceland — 1 ex., Breidabolstadur (Sida), 15—16. vii. (Lindroth, 1931).
E.Iceland — @, Egilsstadir, 8. viii. 31 (Jorgensen).
N.Iceland — @, Melifell, Skagafjardarsysla, 15.vii. 33 (Tuxen); &, Skida-

stadalaug, Skagafjardarsysla, 27. vii. 33 (Tuxen).
N.W.Iceland— Q, Brjansleekur, vii. 33 (Gigja). *

Lindroth (1931) also states that in some notes by F. W. Edwards on
the Icelandic Diptera was the following entry: ’Phytomyza varipes Macq.(?).
Bred from fruit of Rhinanthus minor”, but no precise locality was given.

The male genitalia are figured at figs. 11a-c. They show a
definite affinity with those of P. tenella Meigen. This species is
easily recognised on external characters, and published records
can generally be accepted.

The Icelandic and Faroese material shows some colour vari-
ation. The third antennal segment is in most specimens yellow,
but in a few brown. The femora in most specimens are more or
less dark, only obscurely yellow. As in many examples of tenella
the yellow coloration on the abdomen is less extensive in the
Icelandic and Faroese material than in that from central Iurope.
Ecology. The larvac of this species are well-known as seed-
feeders in Rhinanthus spp. In Iceland Rhinanthus minor Ehrh. is

#) according to Rydén (1953) — this specimen has not been re-examined.
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a common plant and, apart from the breeding record, was noted
as growing at Breidabolstadur 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 pool”, also where the same plant grew (the
quotations are from Mr. Andersson’s notes).

Phytomyza sp.
Phytomyza continua Hendel, Rydén, 1953, Ent. Medd., 26: 468.
S. Iceland — @, Raudumyrarmuli, north of Laugarvatn, 10. vii. 32 (Sparck).

This specimen was called Phytomyza continua Hendel by Ry-
dén, 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. They 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 publishing records.

References are made to the figures in Hendel’s (1931-6) mono-
graph in ’Die Fliegen der palidarktischen Region”. The numbers
after the species names have the following significance:

1The external characters of this species are sufficiently distinct to allow
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.

3Confirmation of identity from the male genitalia should always be sought;
records based on females alone can only be accepted with reserve.

4Species requiring further investigation (inadequate material available).

A. AGROMYZINAE.
Subcostal vein not reaching the costa separately, fused with ry dist-
ally (Hendel fig. 25).
Entirely black species; six dorsocentrals decreasing in length mark-
edly forwards; squamal fringe black. Costa only to rs5. Lower cross-
vein present (compare Hendel figs. 126—127)......................
.................................. Agromyza ?nigrociliata Hendel4
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. Rear upper orbital more or less equal in length to the front
. Fronms dark ........... ... ... ...l P. archangelicae Hering3
. Frons bright yellow (Hendel fig. 353)...... P. angelicae Kaltenbach?
. 3rd antennal segment yellow or brown. Acrostichals 2—3 rowed.
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PHYTOMYZINAE.

Subcostal vein reaching the costa separately, although it may be
weakened to little more than a fold distally (Hendel fig. 26).

Lower cross-vein present. Costa to Myjg. ... .. 2.

. Lower cross-vein absent. Costa to ryps (Phytomyza Fallén) ........ 3.
. Extensive yellow coloration, including the scutellum; antennae en-

tirely yellow. Femora black with yellow tips (compare Hendel’s de-
seription of L. flaveola Fallén). . ......... Liriomyza richteri Hering?

. Largely black species. Third antennal segment at least of male con-

spicuously enlarged (see fig. 23d)..... Cerodontha (Dizygomyza) spp.

. Rear upper orbital bristle very weak or absent: only one lower or-

bital. Scutellum yellow in centre. Second antennal segment yellow.
Only two or three pairs of acrostichals present (Hendel fig. 467). ..
............................................. P. ranunculi Schrank?

. Scutellum dark, except sometimes in P. fallaciosa Brischke. Two

upper orbital bristles always clearly developed.................... 4.

. Rear upper orbital bristle obviously shorter than the front. Acrosti-

chals 3—4 rowed ... .. ... .. ... 5.

Femora streaked with yellow. @ ovipositor very elongate, as long as
the rest of the abdomen (Hendel fig. 493)...... P. varipes Macquart!

. 3rd antennal segment black. Femora dark except at their tips. Ovi-

positor not elongate ....... ... . .. o 7.
Acrostichals in at least 3—4 rows

. Acrostichals at most 2—3 rowed ....... ... ... .. .. 11.

Labellum projecting downwards (Hendel fig. 404). Orbits raised above
the eye in profile; orbital setulae partly in two rows. Mesonotum
and pleura very matt. Frons brown or ochreous. Squamal fringe
brown or ochreous. Enlarged surstyli projecting below abdomen in
male ... o P. evanescens Hendel3

Frons ochreous yellow. Mesonotum and pleura very matt........
..................................................... P. sp.4 (p. 414)

. Frons wholly or mainly dark. At least pleura more or less shining. 10.
. 3rd antennal segment a little longer than high with a short fringe

of hairs apically. Orbits not raised in profile (Hendel fig. 438). Meso-
notum more or less shining.................... P. milii Kaltenbach?

. 3rd antennal segment rounded, without fringe. Orbits raised above

the eye in profile. Wing membrane tinged with brown. Frons often
partly ochreous. Mesonotum somewhat matt ......................
...................................... P. opacella opacella Hendel?
Eyes densely haired (Hendel fig. 443). Mesonotum matt grey. Frons
yellow-ochreous. ... ... ... 0 e P. nigra Meigen?

. Eyes with at most a few inconspicuous hairs. Frons normally yel-

LW L 12.
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12. Sides of mesonotum partly yellow. Frons clear yellow. Sometimes
scutellum marked with yellow in its centre... P. fallaciosa Brischke2

-. No yellow on sides of mesonotum or scutellum................ ... 13.
13. Front coxae marked with yellow. 3rd antennal segment more or less
quadrate (Hendel fig. 486)........................ P. tenella Meigen?2
-, Front coxae dark....... ... .. e 14.
14. 3rd antennal segment with conspicuous fringe of long hairs. Large
species (wing-length 3 mm.)...................... P. hedingi Rydén4
-. 3rd antennal segment without fringe.............. ... ...... ... ... 15.
15. Large species (wing-length 2.5—3 mm.). Acrostichals strongly devel-
oped L. P. taraxacocecis Hering?

-. Smaller species (about 2 mm.). Not more than two pairs of acrosti-
chals present, sometimes none (Hendel fig. 362). P. atricornis Meigen?

Significance and Origin of the Agromyzid Fauna.

Lindroth in his ”Insektenfauna Islands” (1931) after a detailed
analysis of the composition of the Icelandic insect fauna con-
cluded that*:

(i) The Icelandic fauna is high boreal and typically European.
It clearly lacks any originally Greenlandic/American or Arctic
elements. The fauna of the tertiary land-bridge between Europe
and North America is absent and must have been lost early in
the ice-age.

(ii) A postglacial entry of the entire fauna from Europe is
unthinkable as, although there has been no postglacial land con-
nection with Europe, the Icelandic fauna contains many Euro-
pean species for which overseas dispersal is highly improbable
(e. g. flightless beetles).

(iii) An interglacial entry of an Kuropean fauna over a land-
bridge via the Faroes must be postulated at a time when the
climate was boreal (hence the absence of a definite arctic ele-
ment in the fauna).

(iv) Part of this fauna survived the last glaciation in an ice-
free coastal zone (which may now lie beneath the sea), probably
in two separate main areas — near Hornafjordur in the South-
Fast and beneath Myrdalsjokull in the extreme South.

Tuxen (1944) thought that, if there was an ice-free coastal
zone, particularly favourable conditions for survival would have
been found in the vicinity of hot springs, but hot springs by
themselves could not have stopped the advance of land ice.

*) Abridged from Lindroth (1931), page H67.
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In ”The Faunal Connections between Europe and North Ame-
rica” (1957) Lindroth retains his earlier views with the modifi-
cation that he considers on geological grounds that the postulated
land-bridge might have to be removed back to the last-but-one
interglacial period (the Mindel-Riss).

Investigations of the flora have led to the same conclusion
that the majority of Icelandic species have survived at least one
period of glaciation. Steindorsson (1962), on the basis of the dis-
tribution of local plants on the island, lists six probable refuge
areas; these are: (i) the Vestfirdir, (ii) the coastal region of Breida-
fjordur (both in N.W.Iceland), (iii) the land surrounding Kyja-
fjordur (N.Iceland), (iv) the Austfirdir (E.Iceland) extending to
Hornafjordur (S.E. Iceland), (v) the central region of South Ice-
land particularly near Myrdalsjokull and (vi) the vicinity of
Hvalfjordur (S.W. Iceland). Refuges (i), (iii) and (iv) in particular
contain many very localised plants, but only three plants are
given by Steindorsson as having their centres of distribution in
refuge (v), which is one of Lindroth’s postulated survival areas.
The southern part of Steindorsson’s refuge (iii) corresponds with
Lindroth’s south-eastern survival area, but extends for some
distance beyond it to the North.

It is outside the scope of this paper to discuss the reasons for
this partial discrepancy between the conclusions on survival
areas based on faunal and floral evidence. The essential point
is that both botanists and zoologists are agreed that many spe-
cies survived on the island during at least part of the ice-age.

Sparck (1929) concluded that part of the Faroese fauna too
arrived by a land connection during an interglacial period. The
relationship between the Faroese and Icelandic faunas is so close
that conclusions on the age of one must inevitably hold good
for the other.

One of the most important facts in favour of the postulated
land-bridge to Iceland via the Faroes is the large number of spe-
cies common to both areas. For the Coleoptera Lindroth (1957)
calculated that 38 out of H6 (68 /) species native to Iceland were
common to the Faroes. A similar calculation for Collembola (in
Lindroth, 1931) gave 44 out of 75 species (58.6 °/,).

While the available material of Agromyzidae from Iceland
and the Faroes is still limited, it is sufficient to enable a general
assessment to be made of the significance and origins of the

Ent, Medd., XXXII 21
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fauna. My purpose in the succeeding parts of this section is to
draw what conclusions can be drawn from the available evi-
dence and to see how far they are compatible with Lindroth’s
views. The principal factors to be considered have been grouped
under the following headings: (a) Outside Distribution, (b) Distri-
bution within Iceland and the Faroes, (¢) Host-plant Association,
and (d) Dispersal.

(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

Greenland (probably of holarctic origin).

o fallaciosa Brischke — Central and Northern Europe (including
Great Britain and Scandinavia).

N milit Kaltenbach — Central and Northern Europe (including
Great Britain and Scandinavia).

» nigra Meigen — Holarctic: Europe,Japan, North America.

» opacella Hendel — Italian Alps (Trafoi), Scandinavia, Green-
land.

” ranunculi Schrank — Holarctic: Europe, Japan, North America,
Greenland.

» tenella Meigen — Central and Northern Europe (including
Great Britain and Scandinavia).

» varipes Macquart — Central and Northern Europe (including
Great Britain and Scandinavia), Green-
land.

Species found in Iceland only.
Cerodontha (Dizygomyza) lindrothi sp. nov. — Greenland.
Liriomyza richteri Hering — Murman Coast (U.S.S. R.).
Phytomyza angelicae Kaltenbach — Europe (including Great Bri-
tain and Scandinavia) — sub-
sp. kibunensis Sasakawa in
Japan.
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Species found in the Faroes only.

Phytomyza archangelicae Hering — Mecklenburg (Germany), Swedish
Lappland.
,, evanescens Hendel — Scandinavia, Central Europe, Dalmatia.
» taraxacocecis Hering — Germany, England.

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

Iceland: 9 species of European origin (8 of which are confirmed also
for the Faroes, but only 3 of which reach Greenland).
1 species doubtfully of Arctic distribution.
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 — Phytomyza nigra Meigen and P. ranun-
cult Schrank — have a continuous holarctic distribution, being
found both in Japan and North America, but at least the former
must be considered part of the European element in the Ice-
landic fauna, as it does not occur in Greenland. For the purpose
of the above summary I have assumed that the same is the case
with P. ranunculi Schrank. The cosmopolitan P. atricornis Meigen
is also absent from Greenland and has therefore been considered
a Furopean element in the Icelandic fauna.

The distribution of Liriomyza richteri Hering is interesting as
the species is otherwise known only from the Murman Coast. It
is possible that its distribution is of the Arctic type, but unfor-
tunately the likelihood that it may have been confused with
related species if taken elsewhere is too great to allow the de-
scription ”Arctic” to be anything more than doubtful at present.

The existence of a single non-European species in Iceland is
particularly interesting. The presence of a Greenlandic/American
element in the Icelandic fauna and flora is clearly established,
although it is proportionately very small. Steindorsson (1962)
gives only 6 American plants not occuring in Europe out of a
total Icelandic flora of 429 indigenous higher plants. Insects of
American origin include Simulium vittatum Zetterstedt (Dipt. Si-
muliidae) and several Lepidoptera. It is most probable that Cero-

27*
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dontha (Dizygomyza) lindrothi sp. nov. belongs to this element, al-
though I have not yet been able to confirm its occurence in North
America (unfortunately the subgenus has been little studied there).

Of the twelve species considered to have reached Iceland
and the Faroes from Kurope, ten are widely distributed species
which should probably be classed as “commonboreal”. Two spe-
cies are of more restricted distribution. Phytomyza archangelicae
Hering, although its distribution is very inadequately known,
will probably prove to be high- and middle-boreal, as its prin-
cipal host, Angelica archangelica L., is native in Scandinavia,
Denmark and Eastern Europe (Clapham, Tutin and Warburg,
1952); the parasite has not however been found in Iceland and
Greenland where its host is also widespread. Phytomyza opacella
Hendel undoubtedly has a restricted boreo-alpine or arctic-alpine
distribution. From central Europe the only known specimen of
this latter species is the holotype taken in the Italian Tyrol.
Scandinavian specimens differ in several respects and have been
described as a new subspecies in Appendix I.

The predominantly European origin of the Icelandic fauna
and the high proportion of species common to both Iceland and
Faroes agrees completely with results obtained in other groups.
In a fauna which was mainly the result of postglacial overseas
dispersal, whether by air currents or human agency, the high
proportion of species common to the two areas and the over-
whelming predominance of European species in Iceland would
not be expected. The observed facts thus completely accord with
Lindroth’s thesis of a land-bridge.

(b) Distribution within Iceland and the Faroes.

Lindroth (1931) divided Iceland for faunistic purposes into
eight areas corresponding to the eight points of the compass —
North, North-West, West, South-West, South, South-East, East
and North-East. Species which are found in all or most of these
(though usually omitting the largely barren central plateau) he
called panislandic. Species with more restricted distribution
were generally found in the South and South-East, and an ana-
lysis of these distributions in conjunction with other factors,
such as the means of dispersal of the insects concerned, led him
to the conclusion that there had been an ice-free coastal zone in
the South and South-East. The species whose distribution has re-
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mained centred in this area include a disproportionately high
proportion of those with poor means of dispersal, including many
flightless forms.

The available Agromyzid material is not a suitable basis for
a detailed analysis. There is a very large material from the
South-East, a little from the South and North, but no more than
a few specimens from the other regions. Consequently I have
classed species which occur in the North as well as the South
or South-Tast as probably panislandic. In addition there are four
species which have only been taken in the South or South-East.
The breakdown is as follows:

Probably panislandic — Cerodontha (Dizygomyza) lindrothi sp. nov.

Phytomyza atricornis Meigen.
» nigra Meigen.
N opacella Hendel.
» ranunculi Schrank.
» tenella Meigen.
” varipes Macquart.

South and South-East

Iceland only — Liriomyza richteri Hering.
Phytomyza angelicae Kaltenbach.
” fallaciosa Brischke.
» milit Kaltenbach.

In addition there are two species of doubtful identity repre-
sented by single specimens only — Phytomyza hedingi Rydén from
Isafjardardjup in N. W.Iceland and the Phytomyza sp. (’continua’
sensu Rydén) from near Laugarvatn in S. Iceland.

These distributions must, as already said, be regarded as very
provisional on account of the lack of material from many areas.
But even when a clearer picture can be obtained it is a priord
doubtful whether the horizontal distribution within Iceland of
active winged insects such as the Agromyzidae will provide use-
ful evidence for the origin of the fauna. Existing distributions
will more likely be dependent on factors now in operation, and
are unlikely to retain an earlier pattern. Exceptions may how-
ever occur in the case of species whose food-plant or biotope
is of very localised occurrence, as they 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 significance of this locality lies in the fact
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that here a rich fauna and flora extends right to the edge of
permanent ice, and, if there was an ice-free coastal zone during
the last glaciation, there is unlikely to have been any climatic
obstacle to the survival there of most of the species which can
today be found at Skaftafell. Now it is a striking fact that, apart
from the two doubtful species, all eleven Icelandic Agromyzids
have been taken in the Skaftafell district, 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-
ally associated with hot springs. As an exceptionally rich vege-
tation is found in the neighbourhood of many of these springs
they should be of particular interest to the student of Agromyzi-
dae. Tuxen (1944) studied the animal communities in and around
these springs, and reference should be made to his work for
further details. Only one Agromyzid is mentioned in his work
— Phytomyza atricornis Meigen; however he did obtain a number
of other specimens and, in the list of material under each spe-
cies in this paper, those collected by Tuxen are all from locali-
ties where hot springs are found. However I do not know any
details of the circumstances of capture, and, as only one or two
flies were caught on each occasion, 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 springs. In 1962 the Lund University Expedition took
a series of thirty-nine Agromyzids at Beejarstadaskogur, a hot
spring area near Skaftafell. Thirty six of these specimens are
Phytomyza atricornis Meigen. It seems established therefore that
this species finds conditions especially 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 Iceland, but this may of course be due to less
intensive collecting.

The Faroese Agromyzid material was mainly taken on the
largest island, Streymoy, 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 go, according to islands in the
following table:

Streymoy — All Faroese species except Agromyza ?nigrociliata Hendel.
Eysturoy — Phytomyza evanescens Hendel, P. fallaciosa Brischke, P. nigra

Meigen, P. ranunculi Schrank, P. taraxacocecis Hering, P.
varipes Macquart.

Nolsoy — Phytomyza atricornis Meigen, P. ranunculi Schrank.
Svinoy — N atricornis Meigen, P. ranunculi Schrank.
Fugloy s » fallaciosa Brischke.

Bordoy  — » milii Kaltenbach, P. tenella Meigen.

Vagar — » ranunculi Schrank.

Sandoy  — Agromyza ?nigrociliata Hendel, Phytomyza tenella Meigen.
Suduroy — 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. varipes Macquart from seeds of Rhinanthus minor Ehrh. and
P. angelicae Kaltenbach from mines on Angelica sylvestris L. How-
ever the life-history of several other species is known in Europe,
and all the unbred species (except for the unidentified Phyto-
myza sp. which is omitted from the table below) are closely re-
lated to species of known life-history, so that their probable life-
history can be conjectured (the justification of these conjectures
has been given under the species concerned). The known and
probable host-plants are given in the following table (the larvae
are leaf-miners unless otherwise stated):

Species common to Iceland and the Faroes.

Phytomyza atricornis Meigen — Polyphagous on many dicotyledons
(especially Compositae and Cruciferae).
» fallaciosa Brischke — Ranunculus.
” milii Kaltenbach — Various Gramineae.
N nigra Meigen — Various Gramineae.
» opacella Hendel — Unknown, but probably Gramineae.
” ranunculi Schrank — — Ranunculus.
» tenella Meigen — Seeds of Euphrasia.
” varipes Macquart — Seeds of Rhinanthus.

Species found in Iceland only.
Cerodontha (Dizygomyza) lindrothi sp. nov.— Unknown, but probably Carex.

Liriomyza richteri Hering — Unknown, but probably Gramineae.
Phytomyza angelicae Kaltenbach — Angelica sylvestris L.
» hedingi Rydén — Unknown, but probably in stems or

leaf-bases of some genus of Compositae
Liguliflorae.
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Species found in the Faroes only.

Agromyza ?nigrociliata Hendel — Gramineae.
Cerodontha (Dizygomyza) 2 caricicola Hering — Carex.
Phytomyza archangelicae Hering — Angelica archangelica L.

evanescens Hendel —— Unknown, but probably stems of Caltha
palustris L.

taraxacocecis Hering — Leaf-bases of Taraxacum.

”

The host association of the Gramineae-feeders in Iceland and
the Faroes is not established, so that no detailed conclusions can
be drawn in this paper. But excluding the Gramineae, it can be
seen that there are seven plant genera which have specific Agro-
myzid parasites — Caltha and Ranunculus (Ranunculaceae), Fu-
phrasia and Rhinanthus (Scrophulariaceae), Angelica(Umbelliferae),
Taraxacum (Compositae) and Carex (Cyperaceae). Six of these
genera — Rhinanthus, Euphrasia, Ranunculus, Angelica, Taraxa-
cum and Carex — include widespread species which are consid-
ered by Steindorsson (1962) to be native in Iceland (i. e. to have
survived at least one period of glaciation there), a result in ac-
cordance with the view that most of the Agromyzid fauna has
arrived by land-bridge.

Of the two Angelica species, Steindorsson (1962) considers A.
archangelica L. to be probably native on account of its habitat
tolerance, but expresses no view on the origin of A. sylvestris L.
The situation of Caltha palustris L. is also somewhat obscure.
Steindorsson classes it as possibly introduced in Iceland, because
it is "more or less anthropophilous”. The probable parasite —
Phytomyza evanescens Hendel — has only been found in the Faroes.

The work of Steindorsson and other Icelandic botanists has
been based on a detailed analysis of the distribution of plants
within and without Iceland. This geographical method works
admirably with localised plants, but gives less conclusive re-
sults with plants which are common and widespread both in
Iceland and outside. More definite conclusions on these wide-
spread species will be reached when parasitological methods are
used to supplement distributional studies. The association of host-
specific insect species with a plant is strong evidence that that
plant is native.

While the above account has been somewhat sketchy, because
of the absence of detailed information on host selection in Ice-
land and the Faroes themselves, it is clear that the occurrence
of certain Agromyzids there can provide relevant evidence for as-
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sessing the age of immigration of their host-plants. For instance
the discovery of Phytomyza angelicae Kaltenbach in Iceland is
evidence in favour of Angelica sylvestris L. being native there:
this evidence would be further strengthened if the parasite can
be found on the Faroes too (as it is implicit in the land-bridge
theory that Furopean species have reached Iceland from that
direction).
(d) Dispersal.

Lindroth (1931) names four possible methods by which in-
sects may have reached islands without human agency: these
are (i) active flight, (ii) air currents, (iii) water currents (includ-
ing ice), and (iv) by the agency of birds. In the case of the Agro-
myzidae the last two alternatives cannot apply. It is also incre-
dible that an Agromyzid should entirely by its own efforts fly
the hundreds of miles necessary across open sea to reach Iceland
or the Faroes. Therefore if a postglacial origin for the Icelandic
and Faroese Agromyzid fauna is postulated, there are only two
possible means of its arrival — these are (i) by air currents or
(ii) by human agency.

I shall consider the first possibility first. Glick (1939) publish-
ed a detailed account of insects captured at various altitudes
over Louisiana, U.S. A., in traps mounted on aeroplanes. The
proportion of Diptera was found to be roughly the same at all
altitudes being a little over 409/, of all the insects taken. Be-
tween 200 and 5,000 feet during a total of 1,007 hours of ope-
ration of the traps over 7,000 Diptera were taken. Of these over
2,250 were Nematocera of various families, and 2,100 were Chlo-
ropidae. Other groups taken frequently were Ephydridae (near-
ly 730 specimens), Borboridae (538), Dolichopodidae (336), Calyp-
trata (nearly 370 of which nearly 300 were Anthomyiinae), Syr-
phidae (2561) and Phoridae (121). Agromyzidae came very low
on the list with only 18 specimens, of which 15 were Agromyzi-
nae and 3 not identified beyond family.

It is of course unwise to see too much significance in the dif-
ferences in the numbers, as the relative frequency of the different
groups on the ground below is not known. Much of the area was
swampy and hence the relative frequency of Iphydridae and
Dolichopodidae may be greater than normal. However some broad
conclusions may be drawn. The large number of Nematocera in
the samples can easily be explained by their weaker flight, but
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relatively large surface area, which puts them at the mercy of
strong air currents. The same applies to the Dolichopodidae and
perhaps to some extent the Anthomyiinae. (The case of the Syr-
phidae is rather different and outside the present argument —
being very active fliers their occurence high in the air is prob-
ably at least in part voluntary, and may be compared with that
of Lepidoptera, locusts and other strong fliers).

Tarning to the smaller Cyclorrhapha (the so-called Acalypte-
rates) we find that there are only three families which were
taken very frequently — the Chloropidae, Ephydridae and Borbo-
ridae. The explanation of this uneven representation should be
sought in the relative weight, surface area and power of flight
of the insects concerned (see Glick, 1939, pp. 84—87). If the near
or complete absence of Phytomyzinae was not fortuitous, the rea-
son may be their tendency to reduced wing-size coupled with
greater muscular efficiency (see Nowakowski, 1962, pp. 121-2)
by comparison with the Agromyzinae.

Further evidence on the possibility of aerial dispersal of
Agromyzids may be deduced from the fauna of Oceanic islands,
particularly the numbers of endemic species occurring whose
ancestors must have arrived before introduction by human agen-
cy was possible. The fauna of Hawaii (Hardy, 1960) contains a
profusion of endemic Dolichopodidae and Drosophilidae, but many
dipterous families are completely lacking. Out of a total of 14
Agromyzidae 3 are clearly recent introductions through human
agency and only 5 may be endemic (Spencer, personal commun-
ication). If one compares the fauna of Hawaii with that of the
Faroes, the assumption that the Faroese fauna was exterminated
during the last glaciation must surely entail that Hawaii has
been available to receive its present fauna over a period of time
hundreds of times as long as the Faroes. That the Faroes could
have received thirteen Agromyzid species by aerial dispersal
since the last glaciation 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 could only cause the introduction of a
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Nearctic fauna (either directly from North America or via Green-
land). Conditions which might enable the transport of insects
from Europe occur on average only on a few days a year (Lind-
roth, 1931). Similar considerations apply to the Faroes, although
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 Faroes 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) Transport of puparia in soil, hay or other dead vegetable

material.

(iii) Transport of eggs, larvae or puparia in living or still

fresh plant material.

In the case of distant islands the accidental transport of adult
Agromyzids may be disregarded as a means of explaining the
origin of the fauna, although, now that air 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 (1931) there was never traffic in ballast to Iceland, so that
the Icelandic fauna is not to be explained by this means. He
states however that there has in the past been a considerable
traffic in hay to Iceland for feeding animals. It it probable that
some grass-feeding Agromyzidae could be introduced by this tra-
ffic — but not all. The important distinction lies in the method
of pupation. Puparia of species which leave the leat to pupate in
the ground are not likely to be transported with a hay-crop. But
puparia which remain in the leaf will easily be transported in
this way. Of the grass-feeders in the Icelandic and Faroese fauna
the Agromyza sp. and Liriomyza richteri Hering may be assumed
(although this is not yet confirmed) to leave the leaf to pupate,
while Phytomyza nigra Meigen and P. milii Kaltenbach are known
to pupate in sitw. 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 Tlo-
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myza pinguis Fallén can be bred easily from Belgian chicory
(Cichorium endivia 1..) on sale in Britain. The presence of an in-
troduced element associated with cultivated plants in the Ice-
landic fauna is well-known, and may be expected to contain
some Agromyzid species. However all the material before me
has been collected in natural habitats mostly far removed from
the centres, such as Reykjavik, where such an element is most
in evidence. I am consequently unable to give any account of
Agromyzidae associated with human cultivation. Of the recorded
species one — Phytomyza atricornis Meigen — has been widely
spread by human agency, and it is consequently difficult to know
its original range. However it is generally assumed to be hol-
arctic in origin and may not be introduced in Iceland. A more
definite conclusion may be possible when its habitat tolerance
and distribution in Iceland are better known.

To summarise, there are thus only three species found in
Iceland and the Faroes which may reasonably be thought to be
introduced by human agency. These are: Phytomyza atricornis
Meigen, P. nigra Meigen and P. mili¢ Kaltenbach. But none of
these species seems restricted to man-made habitats, and they
may just as likely be indigenous. No convincing explanation
can be adduced for the postglacial introduction of the other spe-
cies recorded from Iceland and the Faroes.

(e) Conclusion.

I have concluded that with the exception of a few species
the Icelandic fauna can reasonably be explained only by Lind-
roth’s hypothesis that species which entered Iceland from Europe
over a land-bridge during an interglacial period survived there
during at least one period of glaciation in an ice-free zone. The
Faroes must be considered as a remnant of this land-bridge. For
the reasons given in the previous section I believe that any ex-
planation of the fauna of Iceland and the Faroes in terms of
postglacial aerial dispersal is untenable and the composition of
the fauna is such that it is, to say the least, highly improbable
that it can be the result of accidental introduction by man.
These conclusions agree with those reached by workers in other
groups.

The single Icelandic species thought to be of Greenlandic/
American origin may be considered either to have been intro-
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duced by the prevailing winds from Greenland, or, alternatively,
it may be supposed to have reached Greenland at a time when
the land-bridge with Iceland was still unbroken. I am not on
present information able to judge between these two hypotheses.

The absence of any obvious morphological differentiation in
the Icelandic and Faroese species of European origin suggests
that this element in the fauna has not survived in these islands
since the tertiary period. This too accords with Lindroth’s theory
of interglacial arrival.

Appendix I — A new Subspecies in the Phytomyza milii Group.

Phytomyza opacella glacialis ssp. nov.

To be compared with P. opacella opacella Hendel as follows:

Eye in profile only a little higher than wide (fig. 15 e). Cheeks
and orbits clearly visible as an even ring around the eye. The
two upper orbitals are of equal length, directed backwards: the
first pair of lower orbitals are directed inwards, closely adpress-
ed to the frons (hence not outstanding in profile): second lower
orbitals absent (holotype and allotype) or very small (paratype ).
Orbital setulae long, b or 6 in number. 3rd antennal segment
short and rounded; arista short, slightly thickened basally.

Acrostichals in 3-4 rows, not reaching beyond the third dorso-
central. 2nd costal segment 2.7—3.0 times as long as the 4th.

Colour. Head paler than in related species. Frons mostly
ochreous yellow, only a little darkened in its centre above the
antennae. Ocellar triangle and vertex contrastingly dark. Face,
cheeks and jowls all ochreous yellow. Mesonotum matt, only
weakly shining. Legs uniformly dark brown, only the apex of
the front femur slightly paler. Wing-base yellow; squamae grey
with a dark fringe.

d genitalia. Surstyli bearing a dense cluster of short
blunt spines (fig. 15 c¢). Aedeagus (figs. 15 a and 15 b) differing in
lateral view from that of the typical subspecies mainly in the
shorter paraphalli and the more weakly sclerotised circular scle-
rite (outer part of hypophallus). In the paratype & the para-
phalli form a narrow angle with the distiphallus. In ventral
view the hypophallus and paraphalli are similar in appearance
to those of P. milii Kaltenbach (compare figs. 12b and 13 b). Eja-
culatory bulb (fig. 15d) minute.
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Holotype &, Bjorkliden, Torne Lappmark, Sweden, 12. vii.

54 (Rydén).

Allotype @, Docksta, Angermanland, Sweden, 18.vi. b6 (Rydén).

Paratype &, Enontekis, Finnish Lappland (Frey)®.

The holotype and allotype are in Rydén’s collection in the
Lund University Zoological Institute, Lund, Sweden, and the
paratype § in the Naturhistorisches Museum, Wien.

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

P. milii Kalt.

Frons all more or less
dark.

Two pairs of lower
orbital bristles.

3rd antennal 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.

P. opacella opacella 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
bristles.

3rd antennal segment
more or less round, with-
out an apical fringe.

Orbits raised above the
eye in profile.

Mesonotum matt.

Surstyli with a dense
patch of hairs.

P.opacella glacialis ssp.nov.

Frons nearly all ochreous
yellow.

Second pair of lower orbital
bristles weak or absent.

3rd antennal segment more
or less round, without an

apical fringe.

Orbits raised above the eye
in profile.

Mesonotum matt.

Surstyli with a conspicuous
patch of blunt black spines.

The principal differences between P. opacella glacialis ssp.nov.

and the typical subspecies are (i) the spines on the surstyli, (ii)
the form of the distal segments of the aedeagus, (iii) the yellow
frons and (iv) reduction or loss of the second lower orbital bristle.
On present information it is not possible to be certain if the form
merits specific or subspecific rank, but, as it appears to be a geo-
graphical vicariant of the typical opacella, I favour subspecific
status.

In the key given by Hendel (1931-6) P. opacella glacialis will
run to couplet 118. The inclusion of P. opacella Hd. in couplet

* Other records of P. opacella Hd. from Finland are given by Frey, 1946,
Notul. ent., 26: 13—55. I had unfortunately overlooked that paper when
writing this account.
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119 is probably based on the paratype of subsp. glacialis in Hen-
del’s collection, but according to the costal ratio the subspecies
is misplaced there. I do not think there is any point in adding
to the numerous published amendments of this key, as it is
clear that some radical breakdown of the genus Phytomyza into
the several natural groups which it contains is needed to replace
the existing key, which, with its numerous published amend-
ments, has become far too complex. The other species which
run to couplet 113 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-c¢) also be-
longs to the milié group, but will not be confused with the above
species by reason of its paler coloration — the tips of all the
femora are broadly yellow, the first and the second antennal seg-
ments red-brown and the squamae and squamal fringe are pale.

Appendix II — The Genital Characters of the Phytomyza

robustella Group.

The first species described in this group were Phytomyza peni-
cilla Hendel and P. robustella Hendel (Hendel, 1931-6). The latter
species is described in the text as 7 Phytomyza robusta sp.nov.”,
but the new name robustella is substituted in the index, after
Hendel had discovered that the name robusta was preoccu-
pied.

The first breeding record of a species of this group was of
Phytomyza cecidonomia Hering bred from "gall-mines” in the leaf-
bases of Hypochaeris radicata L. (Hering, 1937). Subsequently he
and Dr. H. Buhr bred further species which were described as
P. crepidocecis Hg. from Crepis biennis L. and P. taraxacocecis
Hg. from Taraxacum officinale agg. (Hering, 1949), P. picridocecis
Hg. from Picris hieracioides L. (Hering, 1957) and finally P. ara-
ciocecis Hg. from Crepis paludosa (L.) Moench (Hering, 1958).
Buhr (1955) also established that P. penicilla Hendel breeds in
Lactuca serriola 1.

However of the bred species only P. penicilla Hd. has hither-
to been recognised in caught material, because of its character-
istic antennae. The other species of the group have been record-
ed indiscriminately as P. robustella Hd. Hering (1957) made a
brave attempt to construct a key based on external characters,
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but the differences observed are not sufficiently clear-cut to
allow accurate determination of caught material. While study-
ing the Faroese species (P. taraxacocecis Hg.) I examined the
genitalia of all the above species and found that there are strik-
ing and obvious differences in the aedeagus, which should allow
certain identification of caught males. I have illustrated these
differences in the hope that my figures will enable more accu-
rate determination of caught material in the future. For the bio-
logy of these species reference should be made to Hering (1949
and 1958) and Buhr (1955).

Phytomyza robustella Hendel, 1936, Flieg. pal. Reg., 59: b67.
(nomen novum for Phytomyza robusta Hendel loc. cit.: 470, nec Meunier, 1905)

Phytomyza crepidocecis Hering, 1949, Notul. Ent., 29: 28—29. Syn. nov.

Distiphallus (figs. 17a, 17b) consisting of two very elongate
tubules, which extend laterally, and then curve downwards. Eja-
culatory bulb (fig. 17¢) relatively small.

The genitalia of three specimens have been examined. That
figured belongs to one of Hendel’s specimens from Langenzers-
dorf, Austria (in the Naturhistorisches Museum, Wien). Hendel
obtained a series of six specimens from this locality and, although
the mount labelled as “type” supports two females, the six spec-
imens clearly form a homogeneous series, and there is no diffi-
culty about using the male figured to characterise the species.
The male of P. ¢repidocecis Hg. from Crepis biennis L. (Miihl-
hausen, Thuringia, emerged 18. vi. bb) which Professor Hering
has kindly lent me is clearly identical. A further male in Pro-
fessor Hering’s collection bred from the stem of Crepis biennis
L. (Kyffhiuser, Thuringia, emerged 23.ix. 62) is also the same
species.

Previous published records of this species all require revi-
sion, as many of them will refer to related species (particularly
P. taraxacocecis Hg.).

Phytomyza taraxacocecis IHering, 1949, Notul. Ent., 29: 29—30.
Tubules of the distiphallus (figs. 18 a, 18 b) closely approxim-
ated, rather hook-shaped. Ejaculatory bulb (fig. 18 ¢) very small.
See above on page 410.
The genitalia of six specimens 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:

Holotype & bred from Taraxacum officinale agg., Monkweden, Mecklen-

burg, Germany, emerged 25. v. 48 (in the Humboldt University Museum,

Berlin).

Berlin, 28. v. 29 (Hering).

Wieslock, Miihlhausen, Thuringia, 5. vi. 58 (K. A. Spencer).

Berlin, Dahlem, 2. vi. 55 (Hering).

From puparia in Taraxacwm sp., 5. v. 63, on the lawn in my garden

at East Barnet, Herts., emerged 29. v.

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

Phytomyza picridocecis Hering, 1957, Bestimmungstab.,

Bd. IIT: 20—21.

The tubules of the distiphallus (figs. 19a, 19b) are closely
approximated, but differently shaped from taraxacocecis. Ejacu-
latory bulb not examined.

The figure is of Hering’s holotype, bred from Picris hieracio-
ides L., Mithlhausen, Thuringia, emerged 27. vi. 55, which was
the only specimen seen.

Phytomyza araciocecis Hering, 1958, Deutsch. ent. Z., b: 390-1.
Distiphallus (fig. 20 a, 20 b) forked. Ejaculatory bulb (fig. 20 ¢)
large, heavily sclerotised about its base.
The figure is of Hering’s holotype bred from Crepis paludosa
(L.) Moench, Miihlhausen, Thuringia, emerged 1. vi. 57, which
was the only specimen seen.

Phytomyza penicilla Hendel, 1936, Flieg. pal. Reg., H9: 452.

The genitalia of this species have not been figured separate-
ly, as they are extremely close to those of P. araciocecis 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. penicilla 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 Phytomyza 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 14.1iv. 43, and the other from Miihlhausen, Thuringia,
Germany, emerged 3. ix. 61 (both collected by Buhr but now in
K. A. Spencer’s collection).

Phytomyza hedingi Rydén, 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.-
Furopas: 583.

Tubules of distiphallus (figs. 21a, 21 b) short and straight.
Ejaculatory bulb (figs. 21¢) 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 radicata 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 radicata
L. at Chiddingfold, Surrey, England, emerged 21. vi. 5b.

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

Phytomyza rhabdophora sp. nov.

Tubules of distiphallus (figs. 22a, 22b) widely separated,
characteristically club-shaped. Hypophallus short. Ejaculatory
bulb (fig. 22¢) 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 setulae. 3rd antennal segment with
short upturned pubescence. 6-7 pairs of acrostichals reaching
to the fourth dorsocentral. Wing. 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 &, Lausitz, Rotstein, 27. vi. 55 (Hering 6091), re-
tained in Professor Hering’s collection (Berlin, Dahlem, Reichen-
steiner Weg, 21).

The above account has only dealt with the species attacking
Compositae Liguliflorae. I have not made any search to see if
other species should be associated with this group, but certainly
Phytomyza cardui Hering (bred from Carduus and Cirsium) is
rather closely related to the above species and may be included
with them in the robustella group.
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Summary.

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

Phytomyza atricornis Meigen, P. fallaciosa Brischke, P. milii Kaltenbach,
P. nigra Meigen, P. opacella opacella Hendel, P. ranunculi Schrank, P. te-
nella Meigen, P. varipes Macquart.

The following three species are recorded for Iceland only:

Cerodontha (Dizygomyza) lindrothi sp. nov., Liriomyza richteri Hering,
Phytomyza angelicae Kaltenbach.

28
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The following three species are recorded for the Faroes only:

Phytomyza archangelicae Hering, P. evanescens Hendel, P. taraxacocecis
Hering.

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

2. Cerodontha (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 origin, of which 8
reach Iceland and 3 also Greenland. In Iceland there are 9 species of Euro-
pean origin (of which only one has not been found in the Faroes) and one
species, the new Cerodontha ,which probably represents a Greenlandic/Ame-
rican element. In addition Liriomyza richteri Hering is very tentatively class-
ified as Arctic, but its distribution is not yet adequately 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.

Becker, Th. 1902, Die Meigenschen Typen der sogenannten Muscidae
acalypterae (Muscaria holometopa) in Paris und Wien. — Z. syst. Hym.
Dipt. 2: 209—3855.

—, 1915, Fauna Faroensis. VI. Dipteren. 3. Orthorrhapha brachycera, Cy-
clorrhapha aschiza und schizophora (exkl. Anthomyiinae). — Zool.
Jahrb., Abt. Syst., 39: 121—134.

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

58 pp.



Graham C. D. Griifiths: The Agromyzid Fauna of Iceland and the Faroes 437

Buhr, H., 1955, Minierfliegen als Gallenerzeuger. — Nachricht. Bl. Bayer.
Entomologen, 4: 81—87.

Clapham, A. R, Tutin, T. G. and Warburg, E. F., 1952, Flora of the
British Isles. Cambridge, 1591 pp.

Frick, K. E., 1959, Synopsis of the Species of Agromyzid Leaf-miners de-
scribed from North America (Diptera). — Proc. U.S. Nat. Mus., 188:
347—465.

Glick, P. A., 1939, The Distribution of Insects, Spiders and Mites in the Air.
— U.S. Dep. Agr. Tech. Bull. no. 673: Washington, 157 pp.

Griffiths, G. C. D., 1957, A Classification of the Species Phytomyza ad-
juncta Hg. and P. melana Hd. (Dipt. Agromyzidae). — Ann. naturhist.
Mus. Wien, 61: 228—231.

Hansen, H. J., 1881, Faunula Insectorum Faeroensis. Diptera. — Naturh.
Tidsskr., 3: 259—276.

Hardy, D. E., 1962: The Diptera of Hawaii. — Verh. XI Int. Cong. Ent.
(Wien): 167—168.

Hendel, F., 1931-6, Agromyzidae, in Lindner, E., Flieg. pal. Reg., 59:
1—570.

Hennig, W., 1958, Die Familien der Diptera Schizophora und ihre phylo-
genetischen Verwandtschaftsbeziehungen. — Beitr. Ent., 8: 505—688.

Hering, M., 1927, Eine neue Agromyzide von der Murmankiiste. — Dtsch.
ent. Z., 47: 157—158.

—, 1928, Minenstudien IX. — Zool. Jahrb., Abt. Syst., 535—588.

—, 1935-7, Die Blattminen Mittel- und Nord-Europas einschliesslich Eng-
lands. Neubrandenburg, 631 pp.

Hering, E. M., 1949 a, Die Phytomyza-Arten von Pedicularis (Dipt. Agro-
myz.). — Entomon 1: 182—183.

—, 1949 b, Neue palaearktische 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-
dae). — Dtsch. ent. Z., 5: 388--393.

Kaltenbach, J. H., 1864, Die deutschen Phytophagen aus der Klasse der
Insekten, oder Versuch einer Zusammenstellung der auf Deutschlands
Pflanzen beobachteten Bewohner und deren Feinde. — Verh. naturh.
Ver. preuss. Rheinl. und Westph., 21: 228-—404.

—, 1874, Die Pflanzenfeinde aus der Klasse der Insekten. Stuttgart, 848 pp.

Lindroth, C. H., 1931, Die Insektenfauna Islands und ihre Probleme. —
Zool. Bidr. Uppsala, 13: 105—599.

—, 1957, The Faunal Connections between Europe and North America.
New York and Stockholm, 344 pp.

Meigen, J. W., 1830, Systematische Beschreibung der bekannten europii-
schen zweifliigeligen Insekten, 6: 166—196.



438 Entomologiske Meddelelser XXXII 1964

Nielsen, P., Ringdahl, O., and Tuxen, S. L., 1954, Diptera I (exclusive
of Ceratopogonidae and Chironomidae). — Zool. Iceland III, part 48 a,
189 pp.

Nowakowski, J. T., 1959, Studien tiber Minierfliegen (Dipt. Agromyzidae).
3. Revision der in Labiaten und Boraginaceen minierenden Arten aus
der Gruppe der Phytomyza obscura Hend., mit einem Beitrag zur Kennt-
nis ihrer Hymenopteren-Parasiten. — Dtsch. ent. Z., 6: 185—229.

—, 1962, Introduction to a Systematic Revision of the Family Agromyzidae
(Diptera) with some Remarks on Host-Plant Selection by these Flies. —
Ann. zool.,, Warszawa, 20: 67—183.

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

Petersen, B., 1956, Hymenoptera.— Zool. Iceland III, parts 49—50, 176 pp.

Rydén, N., 1949, Zur Kenntnis der schwedischen Blattminierer X. — Opusc.
ent., 14: 85—88.

Rydén, N., 1951, Zur Kenntnis der schwedischen Blattminierer XII. Uber
Agromyziden des Reichsmuseums. — Ent. Tidskr., 72: 168—180.

—, 1953, Agromyziden aus Island. — Ent. Medd., 26: 465—468.

—, 1954, Catalogus Insectorum Sueciae XIII. Diptera Cyclorrhapha Schizo-
phora: Agromyzidae. — Opusc. ent., 19: 79—96.

—, 1956, Zur Kenntnis schwedischer Minierer XVIII. — Opuse. Ent. 21:
191—200.

Sparck, R., 1929, Den zoologiske Undersogelse af Faergerne og dens fore-
lpbige Resultat. —!Beretn. 18. Skand. Naturforskermede i Kbhvn., Copen-
hagen, 500 pp.

Spencer, K. A, 1957, Observations on the British Agromyzidae (Dipt.) —
IIT. Three new Species of the Genus Phytomyza Fallén and further Add-
itions to the British List. — Ent. Gaz., 8: 21—27.

Steindorsson, S.,, 1962, On the Age and Immigration of the Icelandic

Flora. — Soc. Scientiarum Islandica, 35: 157 pp.

Tuxzan, S. L., 1944, The Hot Springs of Iceland, their Animal Communities
and their Zoogeographical Significance. — Zool. Iceland I, part 11,
206 pp.

Note on figures. Scale 0.1 mm. All lateral and ventral view figures are
drawn from the left side (i. e. the head of the insect should be imagined
as facing the left-hand margin of the page).

Fig. 1. Liriomyza richteri Hering lectotype. a, aedeagus in lateral view;
b, distiphallus in ventral view; ¢, ejaculatory hulb.

Fig. 2. Phytomyza angelicae Kaltenbach bred from dngelica sylvestris L.,
Iceland. a, aedeagus in lateral view; b, aedeagus in ventral view; ¢, ejacu-
latory bulb.



Graham C. D. Griffiths: The Agromyzid Fauna of Iceland and the Faroes 439




440 Entomologiske Meddelelser XXXII 1964

3b

Fig. 8. Phytomyza archangelicae Hering, Faroes. a, aedeagus in lateral
view; b, aedeagus in ventral view; c, ejaculatory bulb.

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

Fig. b a-f. Phytomyza evanescens Hendel, Faroes (Torshavn). a, aedea-
gus, postgonite, aedeagal hood and part of aedeagal apodeme (lateral view);
b, aedeagus in ventral view; ¢, ejaculatory bulb; d, 9th sternite and hypan-
drial apodeme (ventral view); e, abdominal segments 2-8 in lateral view
(with tergites numbered); f, 9th tergite and surstylus in lateral view.

Fig. bg. Phytomyza evanescens Hendel holotype; 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,
paraphalli and hypophallus in ventral view; ¢, hypophallus in posterior
view; d, ejaculatory bulb.

b Eg

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

Fig. 9. Phytomyza tenella Meigen, presumed holotype from the Winthem
collection. a. aedeagus in lateral view; b, aedeagus in ventral view; c, eja-
culatory bulb.
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Fig. 10. Phytomyza tenella Meigen, Faroes. a, aedeagus in lateral view;
b, aedeagus in ventral view; ¢, ejaculatory bulb.

11a

Fig. 11. Phytomyza varipes Macquart, Iceland (Skaftafell). a, aedeagus
in lateral view; b, distiphallus and paraphalli in ventral view; ¢, ejacula-
tory bulb.
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Fig. 12. Phytomyza milii Kaltenbach bred from Milium effusum L., Eng-
land. a, aedeagus in lateral view; b, distiphallus, paraphalli and hypophallus
in ventral view; ¢, ejaculatory bulb. BP basiphallus, HP hypophallus, PP
paraphalliy DP distiphallus.

Fig. 13. Phytomyza milii Kaltenbach, Faroes. a, aedeagus in lateral view
b, distiphallus, paraphalli and hypophallus in ventral view; ¢, ejaculatory
bulb.



446 Entomologiske Meddelelser XXXII 1964

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

Fig. 15. Phytomyza 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; ¢, eja-
culatory bulb.

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

U , Igb

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

view; b, distiphallus and associated sclerites in anterior view; ¢, ejacula-
tory bulb.

Fig. 21. Phytomyza cecidonomia Hering, Germany (Gorlitz). a, aedeagus
in lateral view; b, distiphallus and associated sclerites in anterior view;
¢, ejaculatory bulb.
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Fig. 22. Phytomyza rhabdophora sp. nov. holotype. a, aedeagus in late-
ral view; b, distiphallus and associated sclerites in anterior view; c, ejacu-
latory bulb.

Fig. 23. Cerodontha (Dizygomyza) lindrothi sp. nov. a-c¢, holotype.
a, aedeagus in lateral view; b, aedeagus in ventral view; c¢, ejaculatory
bulb. d, paratype 4, Iceland, Melifell; head in lateral view.





