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Zaglyptus multicolor (Gravenhorst, 1829)

TEI Notodden: Lisleherad (EIS 27), 1Q 6 August
- 19 October 1993, MT, leg. ABa; BO Royken:
Kinnartangen (EIS 28), 10 8 September - 24 Oc-
tober 1991, MT, leg. LOH. Distribution: Palacarc-
tic and Oriental, known from Finland and Swe-
den.

Polysphinctini

Zatypota albicoxa (Walker, 1874)

B Hurum: Mglen (EIS 19), 1Q 2 - 4 July 1990,
leg. LOH; Drammen: Underlia (EIS 28), 1Q July
1992, MT, leg. LOH. Distribution: Palaearctic and
Oriental, known from Denmark and Sweden.

Pimplini
Apechthis capulifera (Kriechbaumer, 1887)
& Aremark: Boensaetre (EIS 21), 1Q 5 June 1994,

leg. TJO. Distribution: Palaearctic, known from
Sweden.

POEMENIINAE

Deuteroxorides elevator (Panzer, 1799)

TEI Tinn: Hakenes (EIS 26), 10 July 1995, MT,
leg. BAS. Distribution: Palaearctic, known from
Finland and Sweden.

Poemenia brachyura Holmgren, 1860

@ Sarpsborg: Tune, Rakil (EIS 20), 2QQ 10 June
1993, 10 August 1994, leg. TJO. Distribution: Pal-
aearctic, known from Finland and Sweden.

Poemenia collaris (Haupt, 1917)

O Sarpsborg, Sandbakken (EIS 20), 1Q 27 July
1996, leg. TJO. Distribution: Palaearctic, known
from Sweden.

Poemenia notata Holmgren, 1859

TEI Notodden: Lisleherad (EIS 27), 2QQ 22 June
- 6 August 1993, MT, leg. ABa. Distribution: Pal-
aearctic, known from Finland and Sweden.
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RHYSSINAE
Megarhyssa perlata (Christ, 1791)
TEI Notodden: Lisleherad (EIS 27), 1Q 6 August

- 19 October 1993, MT, leg. ABa. Distribution:
Palaearctic, known from Sweden.

TERSILOCHINAE
Barycnemis gracillima Thomson, 1889
BV Rollag: Rollag (EIS 35), 1Q 5 June 1995, leg.

BAS. Distribution: Palaearctic, known from Fin-
land and Sweden.

Phradis interstitialis (Thomson, 1889)

ON Nord-Fron: Hesteskobakken (EIS 62), 3QQ
1-25 May 1992, MT, leg. KMy & LOH. Distribu-
tion: Palaearctic, known from Denmark, Finland,
and Sweden.

Probles microcephalus (Gravenhorst, 1829)

B@ Reoyken: Kinnartangen (EIS 28), 1Q 11 July
1991, leg. LOH. Distribution: Palaearctic, known
from Denmark, Finland, and Sweden.

Spinolochus laevifrons (Holmgren, 1860)

© Sarpsborg: Tune, Rakil (EIS 20), 1Q 30 July
1994, leg. TJO. Distribution: Palaearctic, known
from Finland and Sweden.

TRYPHONINAE
Tribus Phytodietini
Netelia tarsata (Brischke, 1880)

@ Sarpsborg: Rakil (EIS 20), Tune, 1Q 1994
(without date), leg. TJO. Distribution: Holarctic,
known from Finland.

Phytodietus polyzonias (Forster, 1771)

O Rygge: Ekeby, Gunnarsbybekken (EIS 19), MT,
19 19 May - 17 June 1992, leg. LOH & GWa.
Distribution: Palaearctic, known from Denmark,
Finland, and Sweden.



Tryphonini

Cosmoconus nigriventris Kasparyan, 1971
BO Nedre Eiker: Mjgndalen, Miletjern (EIS 28),
2QQ and 20T 31 August 1988, leg. D.W.B. Johan-

sen. Distribution: Palaearctic, known from Fin-
land.

Ctenochira angulata (Thomson, 1883)

O Sarpsborg: Sandbakken (EIS 20), 1C 20 June
1996, leg. TJO. Distribution: Palaearctic, known
from Finland and Sweden.

Ctenochira propinqua (Gravenhorst, 1829)

BV Rollag: Kjomme (EIS 27), 19 13 June 1995,
leg. BAS. Distribution: Palaearctic, known from
Denmark, Finland, and Sweden.

Erromenus analis (Brischke, 1871)

O Sarpsborg: Rakil (EIS 20), Tune, 1Q 22 July
1994, leg. TJO. Distribution: Holarctic, known
from Finland and Sweden.

Neleges proditor (Gravenhorst, 1829)

AK Oslo: Rea (EIS 28), 10 7 July 1995, leg. ¥Be.
Distribution: Palaearctic, new record for Scandi-
navia

Polyblastus pallicoxa Thomson, 1888

AK Oslo: Kvarner (EIS 28), 19 12- 26 June 1990,
MT, leg. MFa. Distribution: Palaearctic, known
from Finland and Sweden.

Tryphon heliophilus (Gravenhorst, 1829)
VE Vile: Langaya (EIS 19), 1Q 8 July - 2 August
1991, MT, leg. LOH; @ Sarpsborg: Tune, Rékil
(EIS 20), 1Q 28 July 1994, leg. TJO. Distribu-
tion: Palaearctic, known from Denmark, Finland,
and Sweden.

Exenterini
Cycasis rubiginosa (Gravenhorst, 1829)
O Sarpsborg: Rékil (EIS 20), 20Q 10 July 1996

and 20 June 1997, leg. TJO. Distribution: Palae-
arctic, known from Finland and Sweden.
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Eridolius schiodtei (Holmgren, 1857)

O Rygge: Ekeby, Gunnarsbybekken (EIS 19), 250
17 June - 21 July 1992 and 20QQ 24 August - 16
October 1992, MT, leg. LOH & GWa. Distribu-
tion: Known from Finland, Russia, and Sweden.

Excavarus apiarius (Gravenhorst, 1829)
BV Rollag: Veggli (EIS 35), 1Q 9 July 1995, leg.
BAS; AK Sgrum: Larenfallet, Egner (EIS 37), 10
7 July 1994, leg. O. Sgrlibraten. Distribution: Pal-
aearctic, known from Denmark, Finland, and Swe-
den.

Exyston pratorum (Woldstedt, 1874)

@ Sarpsborg: Sandbakken (EIS 20), 1Q 6 July
1996, leg. TJO; Sarpsborg: Tune, Rakil (EIS 20),
1Q 22 June 1994, leg. TIO; BV Rollag: Veggli
(EIS 35), 10 23 June 1995, leg. BAS; VE Larvik:
Brunlanes, Lerungsand (EIS 11), 19 15 June 1997,
leg. @Be. Distribution: Palaearctic, known from
Finland and Sweden.

Smicroplectrus erosus (Holmgren, 1857)

BV Rollag: Veggli (EIS 35), 1T 23 June 1995,
leg. BAS. Distribution: Palaearctic, known from
Sweden.

Idiogrammatini
Idiogramma alysiina (Thomson, 1888)

O Rade: Tomb (EIS 20), 1Qand 2035 18 May 1995,
leg. TJO. Distribution: Known from Finland and
Germany.

XORIDINAE

Ischnoceros caligatus (Gravenhorst, 1829)
O Rygge: Ekeby, Telemarkslunden (EIS 19), MT,
1Q 17 June - 21 July 1992, 19 17 June - 21 July

1992, leg. LOH & GWa. Distribution: Palaearctic,
known from Finland and Sweden.

Xorides gravenhorstii (Curtis, 1831)

BV Rollag: Djupdal (EIS 27), 1Q 28 July 1993, leg.
BAS; O Rygge: Telemarkslunden (EIS 19), 1 21
July - 24 August 1992, MT, leg. LOH & GWa. Dis-
tribution: Palaearctic, known from Sweden.
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Xorides irrigator (Fabricius, 1793)

TEI Notodden: Lisleherad (EIS 27), 39Q and 1C
27 May - 19 October 1993, MT, leg. ABa. Distri-
bution: Palaearctic, known from Finland and Swe-
den.

Xorides niger Pfeffer, 1913

) Sarpsborg: Tune, Rakil (EIS 20), 1Q 22 August
1996, leg. TJO. Distribution: Palaearctic, new re-
cord for Scandinavia

DISCUSSION

About 1100 different species of Ichneumonidae
have been found in Norway so far (Yu 1999). This
paper gives distributional records of 169 additional
species. Although the number of known Norwe-
gian Ichneumonidae is substantially increased by
this publication, many more of these parasitoid
wasps can be expected to occur in Norway. With
respect to other Scandinavian countries such as
Sweden with approximately 2,500 reported ich-
neumonid species (Yu 1999), we estimate that not
more than 1/2 to 2/3 of the Norwegian ichneu-
monid fauna have been reported so far. Therefore,
the Ichneumonidae form the most species-rich
family of animals in Norway as well as in most
other countries in the Palaearctic region (Gauld
& Bolton 1988, Yu 1999).

Most of the species mentioned in this paper are
widespread in Europe and were previously found
in other Northern countries. However, fifteen spe-
cies which were collected in the warmer South-
eastern and Southern parts of Norway are reported
from Scandinavia for the first time.

Acknowledgements. For the collection and loan of their
ichneumonid material we would like to thank all the
collectors in Norway who generously donated their
material for this study, especially Mr Thor Jan Olsen.
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Aculeata of Norway. 3. Eleven species of bees new to
Norway (Hymenoptera: Apoidea)

Qistein Berg

Berg, . 2000. Aculeata of Norway. 3. Eleven species of bees new to Norway (Hymenoptera:

Apoidea). Norw. J. Entomol. 47, 177-181,

The following eleven species of bees (Apoidea) are published from Norway for the first time: Colletes
marginatus F. Smith, 1846, C. similis Schenck, 1853, Hylaeus annularis (Kirby, 1802), H. rinki
(Gorski, 1852) (Colletidae), Andrena fulvida Schenck, 1853, 4. ovatula (Kirby, 1802), Panurginus
romani Aurivillius, 1914 (Andrenidae), Lasioglossum xanthopus (Kirby, 1802) (Halictidae), Dasypoda
hirtipes (Fabricius, 1793) (Melittidae), Osmia aurulenta (Panzer, 1799) and Megachile lapponica
Thomson, 1872 (Megachilidae). A total of 184 species of bees are now recorded from Norway.

Key words: Hymenoptera, Apoidea, solitary bees, distribution in Norway.

Qistein Berg, Kitty Kiellands vei 19 C, NO-1344 Haslum, Norway.

INTRODUCTION

Nearly all publications on Norwegian bees the
last 60 years have been restricted to the family
Apidae. The bumblebees (Apidae, Bombinae)
have been thoroughly worked by Leken (1973,
1984). The honeybee, Apis mellifera L., 1758
(Apidae, Apinae), has been intensively studied
in several aspects. The non-apid bees, sometimes
called solitary bees, have been largely ignored.
The only two complete checklists of Norwegian
bees are old, being published by Siebke (1880)
and Strand (1898). Regional lists have been pub-
lished by Soot-Ryen (1925) for North Norway
and by Meidell (1934) for Rogaland. Additional
records have been published by Sommerfelt
(1824-27), Zetterstedt (1838), Nylander (1852a,
b), Schayen (1880, 1887), Sparre Schneider
(1895, 1909), Strand (1900, 1901, 1903, 1906,
1910), Friese (1902), Hellén (1933), Meidell
(1945), Loken (1958, 1967), Tkalcu (1974, 1975,
1977a, 1977b, 1983), Greve & Hauge (1989) and
Fjellberg (1993). A survey of this literature shows
that approximately 173 species of bees have been
published from Norway. To establish an exact
number requires a revision of museum material
to fully understand certain names used in old lit-

erature. This is beyond the scope of the present
work.

Some years ago a few Norwegian entomologists
took up an interest in the aculeate Hymenoptera.
This article is number 3 in a planned series of
works on Norwegian aculeates. The previous two
articles were published by Hansen (1995) and
Hansen & Olmi (1996).

SPECIES LIST

Nomenclature follows Schwarz et al. (1996, p.
190). Biogeographic regions are given according
to J. Okland (1976) and E1S-squares according to
K.A. Okland (1981). The following abbreviations
have been used: AF=Arne Fjellberg, LOH=Lars
Ove Hansen, @B=@istein Berg.

The author has identified specimens unless otherwise
noted in the text. The material is deposited in the pri-
vate collections of @B or AF unless otherwise noted.

Colletidae

Colletes marginatus F. Smith, 1846

AK Oslo: Gressholmen (EIS 28) 3 9@, 2 3T 10—
24 June 1992 on Vincetoxicum rossicum (Asclepia-
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daceae) leg. Emmy Gram, det. AF, coll. Zoologi-
cal Museum, Oslo; B&rum: Kalveya (EIS 28) 3
OO0 8 July 1995 leg. OB; Asker: Nesaya (EIS 28)
1 T 21 June 1992 leg. & coll. LOH; VE Tjeme:
Moutmarka (EIS 19) 1 C 3 July 1992 leg. & det.
AF; Tjeme: Hellesmo (EIS 19) 2 QQ 26 July 1995
and 1 G, 1 Q 4 August 1996 leg. OB.

C. similis Schenck, 1853

AK Barum: Kalveya (EIS 28) 1 @ 6 July 1991
leg. & det. AF, 2JC 8 July 1995 and 1 G 12 July
1999 leg. @B; Berum: Fleskumasen (EIS 28) 1 Q
24 August 1998 on Achillea millefolium (Compo-
sitae) and 1 O 3 July 1999 leg. ¥B; Asker: Hval
(EIS 28) 1 9@ 2 J from a row of cells found in
ground 30 April 1995. An agricultural vehicle had
cut a vertical profile in the soil and thus exposed
the cells. Pupae were kept indoors and hatched 30,
28 and 27 May 1995 respectively. Leg. UB; BG
Royken: Kinnartangen (EIS 28) 1 @ 11 July 1993,
leg. @B; Kongsberg: Labru (EIS 27) 1 Q 29 June
1993 leg. Bjorn A. Sagvolden; VE Vale: Langoya
(EIS 19) 1 @ Malaise-trap 8 July—2 August 1991
leg. LOH; Tjome: Moutmarka (EIS 19) 1 C 8 June
1992 leg. & det. AF; Tjeme: Sandg (EIS 19) 1 speci-
men 7 June 1992 leg. & det. AF; Tjome: Hvasser,
Fyn (EIS 19) 2 GC 4 August 1996 on Tanacetum
vulgare (Compositae) leg. IB; Larvik: Molen (EIS
11) 1 G 24 June 1992 leg. AF; TEY Porsgrunn:
Sandaya (EIS 11) 1 Q 16 July 1998 leg. UB.

Hylaeus annularis (Kirby, 1802)

VE Tjeme: Moutmarka (EIS 19) 13 8 June 1992
leg. @B; Tjome: Sande (EIS 19) 20T 7 June 1992
leg. @B; Larvik: Oddane Sand (EIS 11) 1 Q 3 Au-
gust 1999 leg. UB; AAY Arendal: Merdey (EIS
6) 13 13 June 1992 leg. UB; Arendal: Flostaaya,
Armevik (EIS 6) 3 9@, 1 G 13 July 1997 leg. 9IB;
VAY Segne: Lyngmyr (EIS 2) 1 Q 29 July 2000
leg. ¥B.

H. rinki (Gorski, 1852)

AK Bzrum: Fleskumasen (EIS 28) 1 G 18 June
1999 leg. ¥B; OS Gjeovik: Redalen (EIS54)1 Q9
July 1999 leg. @B; BO Royken: Hyggen, Kinnar-
tangen (EIS 28) 1 G 11 July 1993 leg. ©B; VE
Lardal: Hukstrem (EIS 19) 3 9Q 15 August 1991
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leg. @B; TEY Nome: Ulefoss (EIS 18) 6 Q@ 31
July 1993 leg. @B; TEI Bea: Verpe (EIS 17) 10
11 June 1994 leg. UB.

Andrenidae

Andrena fulvida Schenck, 1853

HES Eidskog: Leirsjgen (EIS 38) 2 QQ 3 July 1991
leg. @B.

It is interesting to note that this species was also
recently published for the first time from Sweden
(Svensson, Erlandsson & Janzon 1990).

A. ovatula (Kirby, 1802)
(syn. albofasciata Thomson, 1870)

VE Tjome: Hvasser, near Senstegard (EIS 19) 1
Q 7 June 1993 leg. UB.

This species belongs to the subgenus Taeniandrena
(sensu Warncke 1968) that has very distinct white
bands across gaster. The other Norwegian species
of this subgenus are gelriae van der Vecht, 1927,
intermedia Thomson, 1870, lathyri Alfken, 1899
and wilkella (Kirby, 1802). Niemeld (1949) gives
a key to these species.

Panurginus romani Aurivillius, 1914

OS Lillehammer: Smestad (EIS 54) 1 @ 14 June
1978 leg. Svein Svendsen, coll. Tore R. Nielsen;
STI Midtre Gauldal: Steren (EIS 87) 1 @ 14 July
1993, leg. & coll. Tore R. Nielsen; NTI Stjerdal:
Vikan (EIS 92) 3 00 21 June 1998,2 QQ 1 T 15
July 1998, 1 © 17 July 1998, leg. Lay & Rykken,
coll. Scott Armbruster, Norwegian University of
Science and Technology, Trondheim; NSI Grane:
Trofors (EIS 115) 2 @@ 25 July 1946 leg. Tron
Soot-Ryen, coll. Zoological Museum, Tromsa.

This is the first record of this genus in Norway,
and the only boreal non-apid bee species recorded
in Norway.

Halictidae

Lasioglossum xanthopus (Kirby, 1802)

O Fredrikstad: Gansred/@ra (EIS 20) 1 Q 30 Au-
gust 1991, leg. Thor Jan Olsen.



Melittidae

Dasypoda hirtipes (Fabricius, 1793)

O Rade: Aven (EIS 19) 5 03 9-11 August 1996,
leg. & coll. LOH; VE Tjeme: Hellesmo (EIS 19) 4
OC 26 July 1995, 4 QQ 4 August 1996, leg. 9B; a
colony with about 800 nests was established at Hel-
lesmo in August 1997 (AF pers. comm.); Tjeme:
Hvasser, Nessletta (EIS 19) 1 Q 4 August 1996, leg.
©B; also observed at Tjeme: Sande (EIS 19) by
AF.

Megachilidae

Osmia aurulenta (Panzer, 1799)

VE Tjeme: Sande (EIS 19) 1 male 16 June 1991,
2QQ30 May 1992 leg. & coll. AF; Tjeme: Hvasser,
near Senstegard (EIS 19), abandoned shells of
Cepaea nemoralis with the opening plugged by a
mastic of chewed leaves were collected on the 6
November 1991, leg. @B. In April and May 1992
5003 of O. aurulenta emerged. Same locality: 1 Q
7 June 1993 leg. OB.

Megachile lapponica Thomson, 1872

AK Fet: Enebakkneset (EIS 29) 1 @ 27 June 1990
leg. ¥B; BV Rollag: Rollag (EIS 35) 1 G 8 Sep-
tember 1993 leg. Bjorn A. Sagvolden.

DISCUSSION

Including the species listed above, there are now
recorded some 184 species of bees in Norway. As
will be seen from the species list, most of the ma-
terial examined for this study has been collected
in the lowlands of southeastern Norway. This area
appears to have the highest species diversity of
non-apid bees in Norway. Most species of non-
apid bees are known to be xerothermophilous,
thus, the number of species increases towards the
south. This is true both within Norway and fur-
ther south. Austria is known to have a total of 647
species of bees (Schwarz et al. 1996), while Israel
has an estimated 1500-2000 species (O’ Toole &
Raw 1991). The highest diversity of bees is found
in warm temperate areas, such as the Mediterra-
nean area. Michener (2000) estimates that about
17 000 different species of bees have been de-
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scribed so far, while he believes the total number
of species could be as high as 30 000.

Both above mentioned species of Hylaeus belong
to the subgenus Lambdopsis Popov, which is here
reported from Norway for the first time. It is in-
teresting to note that in the small material so far
examined, all records of H. annularis are from
localities very close to the sea. Most records of H.
rinki are from inland localities.

HINTS ON USEFUL LITERATURE

A brief general introduction to solitary bees, in
Norwegian, is given by Fjellberg (1995). A very
useful article by Nilsson & Svensson (1986) con-
tains a lot of basic information needed if one wis-
hes to start studying North European aculeates. In
particular there is a long list of identification lit-
erature. The most useful to start with is probably
Landin (1971), which gives a key to the Swedish
genera. Recently there have been published excel-
lent keys in German by Scheuchl (1995, 1996) and
Schmid-Egger & Scheuchl (1997). These contain
many figures and should enable identification of
all Central European species of the families Andre-
nidae, Melittidae, Megachilidae and Anthopho-
ridae. All species published from Norway are in-
cluded except Panurginus romani Aurivillius. The
disadvantage of such comprehensive works em-
ployed on the Norwegian fauna is that they con-
tain a large number of species not occurring in
Norway. Many excellent photographs and a lot of
information on biology can be found in Westrich
(1990). The same can be said about two smaller
books by O’Toole & Raw (1991) and Miiller et al.
(1997). A standard reference work for bees will
be Michener (2000) that contains, among other,
keys to all genera and subgenera of the world.

Acknowledgements. For help with identification [ wish
to thank F. Gusenleitner, Austria (Andrena), Lars Norén,
Sweden (Lasioglossum) and the late Gijs van der
Zanden, the Netherlands (Megachile). For gift and loan
of material I would also like to thank Scott Armbruster,
Emmy Gram, Lars Ove Hansen, Tore R. Nielsen, Arne
Nilssen (Zoological Museum, Tromse), Tor Jan Olsen
and Bjern A. Sagvolden. For useful comments and ad-
ditional records, thanks to Arne Fjellberg and Lars Ove
Hansen.
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The genus Pteromicra Lioy, 1864
(Diptera, Sciomyzidae) in Norway

Lita Greve

Greve, L. 2000. The genus Pteromicra Lioy, 1864 (Di-
ptera, Sciomyzidae) in Norway. Norw. J. Entomol. 47,
182-183.

The distribution of the genus Pteromicra in Norway is
reviewed. Two species Pteromicra angustipennis (Stae-
ger, 1845) and Pteromicra glabricula (Fallén, 1820)
have been recorded from southern Norway north to
Nordland province and both are rare.

Key words: Pteromicra, Sciomyzidae, Diptera.

Lita Greve, University of Bergen, Zoological Museum,
Muséplass 3, N-5007 Bergen-Univ, Norway.

INTRODUCTION

Rozkosny (1984) listed five species of the genus
Pteromicra Lioy, 1864 in his review of the Scio-
myzidae of Fennoscandia and Denmark. Of these
Pteromicra oldenbergi (Hendel, 1902) is a rare
species which has only been recorded from the most
south-easternly parts of Finland and Russian Kare-
len and should not be expected to occur in Nor-
way. Two other species have a southern distribution
in Fennoscandia, P. leucopeza (Meigen, 1838) is
recorded from south-eastern Sweden, southern Fin-
land and Denmark, P. pectorosa (Hendel, 1902) is
recorded only from south-eastern Sweden and in
Denmark, and not from Finland (Rozkosny, 1984).

One species, P. glabricula (Fallén, 1820), was re-
corded from Norway by Zetterstedt (1838). The
distribution of P. glabricula was given as the prov-
inces ON, VE and NSI by Knutson & Berg (1971),
and they listed only one record from each prov-
ince. According to Rozkosny (1984) P. glabricula
is recorded «in Norway several records from ON
to NSI», but the correct number of records are the
three mentioned by Knutson & Berg (1971).

A second species, Pteromicra angustipennis (Stae-
ger, 1845), was recorded as new to Norway from
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the provinces ON and NSI by Greve & Rozkosny
(1981). No additional records of this species were
noted by Rozkosny (1984).

Collection of Sciomyzidae for several decades has
turned up very few new records of the genus Pte-
romicra, but no new species for Norway. All this
new material is deposited in Zoological Museum,
University of Bergen. Regional abbreviations are
given in accordance with Gkland (1981).

NEW RECORDS

Pteromicra angustipennis (Staeger, 1845)

RY Finney: Kyrkey (EIS 14) 22 June 1986 1Q
leg. & det. T. Jonassen (ZMB). HOI Kvam: Grav-
dal, Svevatn (EIS 31) Malaise trap 29 July - 11
Sept. 1997 1Q leg. J. Skartveit. SFY Hyllestad:
Botnen (EIS 48) Malaise trap 21 May - 21 June
1999 10 19 21 June - 25 July 1999 303 3QQ leg.
Lita Greve & Liv Sognes.

P. angustipennis has previously been recorded
from ON & NSI, and is here reporteed new to RY,
HOI and SFY.

Pteromicra glabricula (Fallén, 1820)

HES Vang: Blaestad, Hedmark Distriktheyskole
17 June 1996 1Q leg. L. Greve. VAY Flekkefjord:
Hidra, Dragey 8-15.Aug.1992 1T leg. A.- J.Nilsen
(ZMB).

P. glabricula has been recorded from ON, VE &
NSI, and is here reported new to HES and VAY.

DISCUSSION

The genus Pteromicra in the tribe Sciomyzini is a
well defined genus which contains generally small
species with dark brown to black and yellow
ground colour. The anterior orbital seta is often
short and the cheeks very narrow. The propleuron
carries a rather weak, but distinct seta above base
of fore coxa, the anal vein reaches the posterior
margin of the wing. Wings are either hyaline or
completely infuscated. The fore tibia has one pre-
apical seta. They are not very difficult to identify
and should therefore not have been overlooked or
mistaken for other species or genera of Sciomy-
zidae.



Based on the records presented here both P. angus-
tipennis and P. glabricula must be considered rare
species in Norway. The records of both species
are few and widely scattered.
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Book review « Bokanmeldelse

Aarvik, L., Berggren, K. & Hansen, L.O. (red.)
2000. Catalogus Lepidopterorum Norvegiae.
192 pp. Lepidopterologisk arbeidsgruppe, Zoo-
logisk Museum, Universitetet i Oslo og Norsk
institutt for skogforskning, As, Norway. ISBN 82-
995095-1-3. [NOK 200,- (paperback) NOK 250,-
(hardback), bestilles fra Insektavdelingen, Zoo-
logisk Museum, Sarsgate 1, 0562 Oslo].

Sa har den endelig kommet, katalogen over Nor-
ges sommerfugler, nesten 70 ar etter at den forrige
fullstendige oversikt over Norges sommerfuglfau-
na s& dagens lys. Den gang var 1567 arter pavist
fra landet. Med Lepidopterologisk arbeidsgruppe
(LepArb) sitt kjempeverk, kan det nd dokumen-
teres at hele 2123 arter av sommerfugler er pavist
1 Norge. Katalogen er basert pa det aller meste av
tilgjengelig sommerfuglmateriale i offentlige og
private samlinger i Norge, til sammen ca. 100 000
registreringer. Mange feilkilder er eliminert ved
at hvert enkelt individ er kontrollbestemt av Lep-
Arbs medlemmer. Deler av dataene er ogsa til-
gjengelig via internett, hvor landsdekkende utbre-
delseskart for alle arter samt oversikter over hvilke
arter som er funnet i landets kommuner er tilgjen-
gelige.

Katalogen har bade norsk og engelsk tekst og har
et lekkert design som gjor boken bade innbydende
og tilgjengelig for en bred gruppe av lesere. Inn-
ledningen gir en oppsummering av sommerfugl-
forskningen i Norge fra midten av 1700-tallet og
fram til i dag med LepArbs registreringsarbeid.
Systematikken og nomenklaturen som er brukt i
katalogen er sveert godt oppdatert og blir grundig
gjennomgatt. De mange bidragsyterne takkes til
slutt i innledningen. I sum er innledningsteksten
informativ og nyttig, men kunne veart noe mer
gjennomarbeidet. Det forekommer bl. a. bastante
pastander som opplagt kan diskuteres, og i tillegg
er tituleringen av bidragsyterne noe inkonsekvent.

Selve katalogen er bokens hoveddel og bestér av
en sjekkliste for alle Nordens sommerfugler. Den
norske utbredelsen til alle arter er angitt etter det
reviderte Strand-systemet som deler landet inn i
37 regioner basert pa fylkes- og kommunegrenser.
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Lesbarheten er svert god siden Strand-kodene er
repetert for alle region-registreringer til forskjell
fra «prikkangivelsene» som var vanlig & bruke for.
Forekomst i de andre nordiske land er ogsé angitt.
Katalogens faglige verdi ekes betraktelig ved at
500 arter er kommentert spesifikt utfra bestemte
kriterier som fa funn, uavklart taksonomisk sta-
tus, ubekreftet funn mm. Katalogen angir til sam-
men 44 arter som ikke tidligere er nevnt fra Norge,
mens 25 arter blir streket som norske.

Til slutt presenteres en liste over tilfeldig impor-
terte arter. Arter som regelmessig forekommer
innenders samt vandrende arter (de som mer eller
mindre regelmessig kommer til Norge av egen
hjelp, men som ikke reproduserer her) behandles
alle som gode norske arter. Artene som tilhgrer
disse to kategoriene kunne godt veert avmerket i
selve katalogdelen med egne symboler, selv om
noen av dem er nevnt i fotnoter.

Noen momenter kunne kanskje okt tilgjengelig-
heten og anvendelsesomradene av katalogen enda
mer. Storsommerfuglene og mange «mikros» har
né fatt norske navn som savnes i katalogen. Nér
man har tatt seg bryet med & lage disse navnene,
hadde det jo vaert en kjempesjanse til & etablere
bruken av disse i en bok som vil fungere som
standardverk i mange ar. Redlistestatus for de en-
kelte artene kunne ogsé veert tatt med da denne
katalogen ogsd vil vere viktig underlagsmateriale
i forvaltningssammenheng. Videre hadde det vert
onskelig & fa med tidsaspektet for funnene ved &
skille mellom gamle og nye funn. Dette fordi store
endringer har skjedd bade gjennom menneske-
induserte og naturlige fluktuasjoner i arters utbre-
delse de siste 200 ar.

Datakravene til materialet som ligger til grunn for
katalogen kan virke noe strenge, spesielt nar det
gjelder storsommerfugler. Ved a eliminere littera-
turangivelser og observasjoner str man i fare for
4 miste mer informasjon enn man tjener ved a
folge den valgte arbeidsmetoden. Full sikkerhet
kan man dessuten aldri oppna siden man ikke har
noen garanti mot f eks feiletikettering, men dette
er trolig et lite problem. Det er forstaelig at man
er kritisk til litteraturangivelser nar det gjelder
vanskelige artskomplekser, men mange arter er
tross alt enkle & identifisere. Upalitelige og slurvete
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samlere finnes det heldigvis ikke mange av selv
om alle kan gjere en og annen feil. Jeg ser derfor
ingen dapenbare grunner til ukritisk a tvile pa
publiserte funn hvor beleggene har gétt tapt, f eks
i klannerangrep.

Ignorering av litteraturangivelser er i strid med
vitenskapelig arbeidsmetode og ma strengt tatt be-
traktes som feil nar malet er a lage Catalogus Lepi-
dopterorum Norvegiae. Resultatet blir da snarere
en utskrift av LepArbs database enn en utbredel-
sesstatus over Norges sommerfugler. En littera-
turangivelse ma betraktes som gyldig inntil den
er dementert eller det er fert saklige argumenter
for hvorfor den er tvilsom. Det er med andre ord
LepArbs oppgave a argumentere for hvorfor et
publisert funn av Plebejus idas fra STY skulle
vere tvilsomt,

Ignorering av litteraturangivelser kan ogsa fé
dramatiske konsekvenser for produksjon av nye
faunistiske notiser som i verste fall kan sla tilbake
pa fremdriften i kartleggingen. Nar det gjelder
eks dagsommerfugler, bar ogsd observasjoner
kunne godkjennes etter lignende rutiner som or-
nitologene ferer. Dette er standard metode for at-
las-prosjekter f eks i Danmark, England og Ne-
derland. En ide kunne vert & markere litteratur-
angivelser og observasjoner med egne symboler,
slik at sikkerheten i datagrunnlaget ikke svekkes.

I sum representerer denne katalogen et kjempe-
arbeid utfert av dyktige amatorer og fagfolk. Ver-
ket vil helt sikkert tjene som en inspirasjonskilde
og et faglig basisdokument for alle med entomo-
logisk interesse, nybegynnere sa vel som fagfolk.
Gratulerer med stort og verdifullt bidrag til norsk
entomologi.

Frode @degaard
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Distribution of Trichoptera in @vre Heimdalen, Jotunheimen

Mountains, Norway

Sigve Reiso & John E. Brittain

Reiso, S. & Brittain, J.E. 2000. Distribution of Trichoptera in @vre Heimdalen, Jotunheimen Moun-
tains, Norway. Norw. J. Entomol. 47, 185-195.

The distribution of lotic trichopterans was studied in different vegetational zones, ranging from 1090
ma.s.l to 1550 m a.s.l, in the @vre Heimdalen area in the Jotunheimen Mountains of southern Nor-
way. Five species were recorded in the mid-alpine zone, eleven species in the low alpine zone, and
twenty-four species in the subalpine zone. In the mid-alpine zone the community was dominated by
Apatania species and Apatania zonella was the only species found at 1550 m a.s.l. The dominant
feeding modes were scrapers in the mid-alpine zone, and both shredders in the low alpine and subalpine
zones. Temperature and food were important factors influencing species distribution.

Many common running water species such as Potamophylax cingulatus, Halesus digitatus and
Rhyacophila nubila had their altitudinal distribution limit in the low alpine zone. Filter feeding
polycentropodids were found in lake outlets in the subalpine and low alpine zones. In the outlet of
the small lake Blatjern, in the mid-alpine zone, no filter feeding species were found. Many species
we recorded in the subalpine zone had low abundance, indicating that these species lived at their
altitudinal limit in this area.

The first axis of DCA (Detrended Correspondence Analysis) clearly showed a gradient of species in
the @vre Heimdalen area. The analyses indicated the species changes to be most distinct at the
transition from the low alpine to the mid-alpine.

Keywords: Trichoptera, distribution, vegetation, alpine zones.

Sigve Reiso, Department of Biology and Nature Conservation, Agricultural University of Norway,
N-1432 As, Norway. [Present adress. Ragna Nielsensvei 12, N-0592 Oslo, Norway].

John E. Brittain, Zoological Museum, University of Oslo, Sars gate 1, N-0562 Oslo, Norway.

INTRODUCTION

The Trichoptera are a large and diverse order of
aquatic insects numbering about 10,500 described
species world-wide (Solem & Gullefors 1995).
North-west Europe has about 250 species (Ander-
sen & Wiberg-Larsen 1987). Due to their ability
to produce silk, they can exploit a variety of habi-
tats and feeding modes.

Previous studies on distribution of Norwegian
species have mostly been carried out in lowland
areas (Solem 1985b). Studies of the vertical dis-
tribution of Trichoptera in mountain areas are
sparse, although Dovrefjell (Solem 1985b),
Hardangervidda (Andersen 1979) and Qvre

Heimdalen (Lillehammer & Brittain 1978) have
been investigated.

Several Norwegian studies stress the importance
of temperature as a major factor influencing life
cycles and distribution of freshwater inverte-
brates (Andersen & Tysse 1984, Brittain 1978,
1983,1990, Eikeland 1982, Lillehammer 1974,
Lillehammer et al. 1989, Sand 1996 and Solem
1985b). Solem (1985b) and Lillehammer &
Brittain (1978) compared the distribution of
aquatic insects in different vegetational zones.
From these studies and other studies on
Plecoptera (Lillehammer 1974, 1975, 1984), it
is clear that riparian vegetation is an important
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factor influencing aquatic insect distribution in
addition to temperature.

The aim of the study was to describe and under-
take a quantitative analysis of the distribution of
trichopteran species at altitudes ranging from 1095
m a.s.l in the subalpine zone to 1550 m a.s.l in the
mid-alpine zone in the @vre Heimdalen area. It was
hypothesised that species richness decreases with
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altitude as a result of reduction in temperature and
allochthonous inputs.

Site description

The area investigated was the catchment area of
the subalpine lake, @vre Heimdalsvatn (61°25°N,
8°52E), together with an adjacent stream catch-
ment, Flybekken, on the eastern slopes of the
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Figure 1. Map of the catchment of @vre Heimdalsvatn and the adjacent stream catchment, Flybekken.
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Jotunheimen Mountains in southern Norway (Fig-
ure 1). The bedrock in the area consists almost
entirely of basic Precambrian rocks, which are part
of a large Caledonian thrust complex known as
the «Jotundekke» (Skjeseth & Kloster 1978).

The area has a subarctic or tundra microclimate
(Johannesen 1978). The northern side of the Qvre
Heimdalen valley has a favourable combination
of slope angle and radiation exposure allowing
subalpine birch forest to reach an altitude of about
1200 m a.s.l. The southern side of the valley is
dominated by willow scrub, with only a few scat-
tered birch trees. The vegetation along the stream
Flybekken is mostly willow and heath vegetation
up to 1200-1300 m a.s.l. At altitudes above 1300
m a.s.l grasses dominates the vegetation.

Following the vegetation zone definitions of
Osthagen & Egelie (1978), the low alpine vegeta-
tion occurs between 1200 and 1300-1400 m a.s.1.
and the mid-alpine up to about 1800 m a.s.l. (Fig-
ure 1). The dominating vegetation types in the
subalpine zone are mesotrophic birch forest and
willow thickets, bilberry heath in the low alpine
zone and heath, grass vegetation and snowbed
communities in the mid-alpine zone.

The supply of allochthonous matter to freshwaters
is significant in the subalpine zone, decreasing in
the low alpine zone and mid-alpine zone
(Lillehammer 1974, Larsson & Tangen 1975). The
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Heimdal area has long winters and the lake @vre
Heimdalsvatn is ice-covered from mid-October to
early June. The annual mean air temperature close
to the lake is estimated to be -1.2 °C, with a yearly
precipitation of 800 mm (Johannessen 1978).

This study was mainly carried out in five streams,
Brurskardbekken, Sandbakkbekken, Lektorbek-
ken, Serbekken and Flybekken (Figure 1). Sev-
eral other small streams in the catchment area were
also sampled but less intensively. A wide range of
sites were sampled to represent different vegeta-
tion belts between the elevations 1090 and 1550
m a.s.l. Three lake outlets were sampled, the out-
let of BOvre Heimdalsvatn in the subalpine zone
(1090 m a.s.l), Brurskardtjern at the upper limit
of the low alpine zone (1306 m a.s.l) and Blatjern
in the mid-alpine zone (1465 m a.s.l).

Water temperatures were recorded by digital log-
gers in the main inlet and outlet of @vre Heim-
dalsvatn. The temperature data showed a rapid
increase in temperature after the ice disappeared
in early June, reaching over 10 °C in the inlet and
over 12 °C in the outlet in July/August. Water tem-
peratures began to fall in late August approaching
0 °C during October (Figure 2).

METHODS AND MATERIAL

The trichopteran material was collected on seven
occasions during the summer of 1998. Two sam-

Outlet
------------ Inlet
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T T T T T

3017 138 27/8 109 249

Figure 2. Mean daily water temperatures (°C) in the outlet and inlet of @vre Heimdalsvatn during 1998.
The inlet temperature was recorded in Brurskardbekken, 250 m upstream of the lake.
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ples were taken both during June and July then
once in August, September and October.

Larvae and pupae were collected by a kicking tech-
nique (Frostetal. 1971) (30x30 cm net, mesh size
350 um) and hand picked from the stone substra-
tes. Adults were collected in three malaise traps,
one ultraviolet light trap and by sweep netting in
the vegetation along streams. Malaise traps were
all placed in the subalpine zone, two close to the
lake @vre Heimdalsvatn, and one in the birch for-
est by the stream Brurskardbekken at 1130 ma.s.1.
An ultraviolet light trap was placed close to the
outlet of ¥vre Heimdalen. Sweepnet samples were
taken at all altitudes when sampling the streams.

All samples were preserved in 70% alcohol in the
field, sorted and identified in the laboratory. The
larvae were identified to genus using Solem &
Gullefors (1995) and to species using Edington &
Hildrew (1981), Hiley (1976) and Solem (1985a).

Adults were identified using Malicky (1983). No
attempt was made to distinguish larvae of the
closely related species Potamophylax cingulatus
and P, latipennis or Halesus digitatus and H. radia-
tus. Due to similarities in morphology they are
refered to as Potamophylax spp. and Halesus spp.,
respectively. All the species were grouped into three
categories based on their feeding habits (scrapers,
shredders or predators/filter feeders), according to
Solem & Gullefors (1995), Solem (1969, 1985a,
pers. com.).

Detrended Correspondence Analysis (DCA) was
used to illustrate the altitudinal gradient in spe-
cies composition using the ordination analysis pro-
gramme, CANOCO (Ter Braak 1995). A «down-
weighting of rare species» option of CANOCO
was used so that species that occured at few sites
were given low weighting to minimise their influ-
ence on the analysis. The aim of ordination is to
arrange points such that those that are close to-

Table 1. Species in different vegetation zones grouped according to their feeding habits.

Zone Scrapers Shredders Predators
Mid-alpine A. zonella C. villosa
A. muliebris L. coensous
A. hispida
Low alpine A. hispida Potamopylax spp. Potamopylax spp.
A. stigmatella Halesus spp. R. nubila
E. dalecarlica P. conspersa
C. villosa P. flavomaculatus
L. coensous
Subalipine A. stigmatella Potamopylax spp. Potamopylax spp.
A. hispida A. lapponicus R. nubila

C. villosa
Halesus spp.

. algosus

. bipunctatus
. borealis
coenosus

. extrincatus
femoralis

. flavicornis
. nigriceps

. subcentralis
M. lateralis
M. sequax
H. clathrata
A. obsoleta

[ e el el e e

P, conspersa

P flavomaculatus
H. clathrata

A. obsoleta
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gether correspond to sites that are similar in spe- RESULTS
cies composition and those that are far apart cor-
respond to sites that are dissimilar in species com-
position. The data was analysed as species pres- Twenty-four species were recorded in the subal-
ence/absence in ten different 50 m altitudinal zones, pine zone (Figure 3). Shredders were clearly the
from 1050 m a.s.l to 1550 m a.s.l (Figure 3). most dominant feeding group (Table 1). The nine
Limnephilidae spp.; Asynarchus lapponicus, Mic-
ropterna lateralis, Micropterna sequax and Oxy-
ethira frici were only found in low numbers as
adults close to the lake, @vre Heimdalsvatn. P, fla-
vomaculatus (36.5 %) dominated the malaise trap
catches in the outlet area of @vre Heimdalsvatn.

Subalpine zone

Vegetation zones: sub alp. low alp. mid-alp.
e L L

Aftitudinal zones: 12 3 4 56 7 8 9 10

Hydroptilidae

Oxyethira frici Klapalek, 1891 o

Ryacophilidae

Rhyacophila nubila (Zetterstedt, 1840)

Polycetropodidae

Plactrocnemia conspersa (Curtis, 1834)

Polycentropus fiavomaculatus (Pictet, 1834) o p—

Phrygaeldae

Hagenella clathrata (Kolenati, 1848) “"LJ

Agrypnia obsoleta (Hagen, 1864)

Limephitidae

Apatania hispida (Forsslund, 1930)
Apatania muliebnis McLachlan, 1866
Apatania stigmatella (Zefterstedt, 1840)
Apatania zonella (Zetterstedt, 1840)
Asynarchus lapponicus (Zetterstadt, 1840) e
Chaetopteryx villosa (Fabricius, 1798) -1
Ecclisopteryx dalecarlica Kolenati, 1848

Halesus digitatus (Schrank, 1781)
Halesus radiatus (Curtis, 1834)
Limnephilus algosus (McLachlan, 1868)
Limnephilus bipunctatus Curtis, 1834
Limnephilus borealis (Zetterstedt, 1840)
Limnephilus coenosus Curtis, 1834 1 e
Limnephilus extrincatus MclLachlan, 1865
Limnephilus femoralis Kirby, 1837
Limnephilus flavicornis (Fabricius, 1787)
Limnephilus nigriceps (Zetterstedt, 1840)
Limnephilus subcentralis Brauer, 1857
Micropterna lateralis (Stephens, 1837)
Micropterna sequax McLachlan, 1875
Potamophylax cingulatus (Stephens, 1837)
Potamophylax latipennis (Curtis, 1834)

11
1

11

L1

LLHIT

Elevation ma.s.| 1050 1150 1250 1350 1450 1550

Figure 3. Distribution of Trichoptera in different vegetational and altitudinal zones
in the Qvre Heimdalen area.
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Rhyacophila nubila and P. cingulatus larvae and
adults were collected in most of the localities in
this zone and were the dominant species in ma-
laise traps in the inlet area of @vre Heimdalsvatn.
Halesus digitatus adults were also common in this
area. Adults of C. villosa were recorded in ma-
laise traps close to Brurskardbekken. A few P,
conspersa larvae were found in the lower part of
the stream, Brurskardbekken.

Low alpine zone

Ten species were recorded in the low alpine zone
(Figure 3). The dominating feeding groups were
shredders and predators/filter feeders (Table 1).
Rhyacophila nubila and Potamophylax spp. lar-
vae were both found at most sampling sites in this
zone, being common in strcams up to about 1300
m a.s.l. Halesus spp. larvae were not found at alti-
tudes higher than 1095 m a.s.] on the south side of
the lake @vre Heimdalsvatn. However, in the stre-
am Brurskardbekken (1285 m a.s.l.) larvae were
found in an area with large amounts of allo-
chthonous material.

Chaetopteryx villosa larvae were abundant in the
inlet area of Serbekken, close to ¥vre Heimdals-
vatn. (1095 m a.s.l). Limnephilus coensous lar-
vae were found in a marshy area in the outlet of a
small lake at the headwaters of Serbekken. One
single E. dalecarlia larva was found in Flybekken
at 1200 m a.s.l in an area with scattered willow
bushes.

Polycentropus flavomaculatus and Plectrocremia
conspersa larvae were found in the outlet of the
lake, Brurskardtjern. Plectrocnemia conspersa lar-
vae and pupae were also found in high densities in
a slow flowing reach of Brurskardbekken at about
1285ma.s.). A. hispida, A. stigmatella and L. coeno-
sus larvae were found on several occasions in the

stream, Flybekken, in this zone. Limnephilus coen-
sous adults were also collected in a sweep net sam-
ple close to the outlet of Brurskardtjern.

Mid-alpine zone

Five species were collected in the mid-alpine zone
(Figure 3). The dominant feeding group was scrap-
ers (Table 1). Apatania zonella was collected both
in Lektorbekken and Sandbakkbekken. It was the
only species found at 1550 m a.s.l. However, the
species was not recorded in the Flybekken area
where 4. hispida was the dominant Apatania spe-
cies. 4. hispida was not found at the same alti-
tudes in either Lektorbekken or Sandbakkbekken.

Chaetopteryx villosa larvae were quite common in
small streams and springs in this zone, occuring in
the inlet streams of Brurskardtjern and in several
springs feeding Lektorbekken and Flybekken. It
was found up to 1465 m a.s.l in the outlet of Bla-
tjern. Apatania muliebris larvae were found in one
spring in the headwaters of Lektorbekken (1460 m
a.s.l). Limnephilus coenosus was found in springs
in the mid-alpine zone up to 1460 m a.s.1.

DCA analysis

The results of the DCA analysis are summarised in
Figure 4. The first and second ordination axes ex-
plained 60.5 % and 21.1 %, respectively, of the to-
tal variability (Table 2). Species like 4. zonella, C.
villosa and L. coenosus that were found at high alti-
tudes in the mid-alpine zone showed high coordi-
nate scores on the first axis. In contrast, species like
L. nigriceps and L. algosus, only found in the
subalpine zone, showed low coordinate scores. The
second axis was more difficult to interpret. Species
like P. flavomaculatus, C. villosa and P. conspersa
showed high coordinate scores, while A. hispida and
A. stigmatella showed low coordinate scores on the

Table 2. Summary of the DCA analysis.

Axes 1 2 3 4 Total inertia
Eigen values: 0.605 0.211 0.070 0.005 1.1968
Lengths of gradient: 4.314 2.301 241 2.588
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second axis. The altitudinal zone points show a pat-
tern of increasing altitude along the first axis. How-
ever, zone 6 does not fit into this pattern, showing
lower coordinate scores than expected (Figure 4).
Zones 1-4 (1350-1550 m a.s.l) and zones 5-10
(1050- 1350 m a.s.l) tended to form two separate
groups along the first axis, indicating a change in
species composition around 1350 m a.s.L.

Norw. J. Entomol. 47, 185-195. 2000

DISCUSSION

Studies of the distribution of Trichoptera in the
vre Heimdalen area showed differences in num-
ber of species captured in the various alpine veg-
etation zones. Studying stoneflies in the same area,
Lillehammer (1984) found temperature and food
to be the most important factors influencing the
reduction of species with altitude. Species like
Apatania zonella, A. muliebris and Chaetopteryx
villosa, found in the mid-alpine zone, can adapt to
different temperature regimes by switching from

35
®A. obs.
P fla
[ ]
P. con. C. vil
1 ¢ A. zon. 10
*
8
6 +
+
Hales. spp. ° . +2
1 + 7
+ L coe. ¥
® + 9
Potam. spp.
. R. nub.
.A. Sti. _._4
+—
[ J
o A mul.
A. his.,
* .
E. dal.
2.5 —_ — — - _

-1.0 4.5

*=B. bip., L. bor., L. nig., L. sub., H. cla., O. fri., L. fla.,
A fap., L. lat, L.ext, L. fem., L. alg., M. seq. & M. lat.

Figure 4. DCA ordination diagram of trichopteran species recorded in ten altitudinal zones, each occu-
pying 50 m from zone 1 (1050-1100m a.s.l) to zone10 (1500-1550m a.s.). Altitudinal zones are marked
with crosses, while species are marked with circles. The scale marks are multiples of the standard

deviation.
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univoltine to semivoltine life cycles (Solem
1985b, Gislason 1981 and Andersen & Tysse
1984). However, other species such as Potamo-
phvlax spp. and probably Halesus spp. found in
the low alpine and subalpine zones show constant
life cycle length, being univoltine throughout their
distributional range (Higler & Solem 1986, Solem
& Gullefors 1995). The effect of food is related
to reduction in both autochthonous and especially
allochthonous production at high altitudes (Lille-
hammer 1984, Petersen et al. 1995). Lillchammer
& Brittain (1978) found change in species distri-
bution in @vre Heimdalen to be paralleled by
changes in terrestrial vegetation for Plecoptera,
Ephemeroptera and Trichoptera. They found re-
duction in species to be greatest among the detri-
tus feeders when comparing the subalpine and
mid-alpine zones. However, production of plant
material is closely related to temperature, mak-
ing it difficult to separate these two factors.

In the mid-alpine zone only limnephilids occurred
(Figure 3). Solem (1985b) also recorded this pat-
tern from his study in the Dovrefjell Mountains
in central Norway. Three of the five species found
in the mid-alpine zone ofthe @vre Heimdalen area
belong to the genus Apatania. The three Apatania
species are parthenogenetic, have preference for
small streams and are scrapers (Solem 1985a).
Having a semivoltine life cycle strategy at high
altitudes (Solem 1985a), these species are well
adapted to the harsh environment and short sum-
mers in the mid-alpine zone. In species having both
sexual and parthenogenetic reproduction, parthe-
nogenesis dominates at high altitudes and latitudes
(Butler 1984) where swarming is difficult.

Feeding on periphyton, the Apatania species can
survive in stream reaches where the terrestrial
vegetation is sparse and allochthonous inputs are
limited. In such areas, light is not limited, at least
during summer. This enables benthic diatoms and
algae to dominate the entire stream. In an alpine
stream in northwestern Iceland, Odinsson (1988)
found the macroinvertebrate benthic community
to be dominated by scrapers.

Apatania zonella was the only species found above
1500 m a.s.] (Figure 3). The species is also the
only trichopteran recorded as far north as 80° on
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the Arctic archipelago of Svalbard (Solem 1985b),
indicating this species to be well adapted to ex-
treme conditions. The distributions of 4. zonella
and A. hispida did not overlap in the @vre Heim-
dalen area. The Flybekken area was dominated
by A. hispida, while the streams to the north of
the lake, Ovre Heimdalsvatn, were dominated by
A. zonella. Aagaard et al. (1989) found 4. hispida
to be the dominating Apatania species in the
subalpine zone, while 4. zonella dominated the
alpine zone. Some environmental factor must fa-
vour 4. zonella on the north side of the lake. How-
ever, the south facing slopes of the north side of
the lake have a higher radiation exposure, and
conditions should be more favourable than the
Flybekken area on the south side.

In contrast to Apatania spp., Chaetopteryx villosa
show other characteristics (Andersen & Tysse
1984), it reproduces sexually and it is a shredder.
However, like Apatania spp. it is able to adapt to
low temperatures and short ice-free period by
switching to a semivoltine life cycle at high alti-
tudes (Andersen & Tysse 1984). C. villosa adults
arc also well adapted to supercooling, and are bet-
ter able to survive low temperatures when emerg-
ing than other species found at lower altitudes like
R. nubila and L. borealis (Solem 1985b).

In the low alpine zone shredders became a more
dominant feeding group (Table 1), demonstrating
the importance of allochthonous riparian inputs.
According to Solem (1985b), R. nubila, P.
cingulatus, P conspersa and E. dalecarlica are
common species in the low alpine and subalpine
zones. This agrees with the observations in @vre
Heimdalen, aithough only one individual of F.
dalecarlica was recorded. Therfore, the low al-
pine zone seems to be the upper altitudinal limit
for many common lotic species.

Filter feeders are common in lake outlets (Allan
1995), but in the outlet area of Blatjern (1465 m
a.s.l} in the mid-alpine zone no filter feeding
trichopterans were found. However, both the fil-
ter feeding P flavomaculatus and P, conspersa
occurred in the outlet of Brurskardtjern (1306 m
a.s.l) at the upper limit of the low alpine zone.
Andersen (1979) found neither P, flavomaculatus
nor P. conspersa above 1275 m a.s.| in his study



of trichopterans from the Hardangervidda moun-
tain plateau. Solem (1985b) only recorded the two
species in the subalpine zone in the Dovrefjell
Mountains. Filter feeding trichopteran species are
therefore probably at or near their altitudinal limit
at 1306 m a.s.l in the outlet of Brurskardtjern.
Lillehammer (1984) found potential prey species
like chironomids and Baetis spp. to be numerous
at a 1400 m a.s.l in a small lake on the nearby
Valdresflya. This lake resembles the lake, Blatjern.
Temperature and not food seems therefore to be
the limiting factor for filter feeders.

In the subalpine zone, the number of species is
doubled compared to the low alpine zone (Figure
3). However, many species had low abundance,
indicating that many species live at their altitudinal
limit. In the subalpine zone the deciduous ripari-
an vegetation influence the streams both by shad-
ing and organic inputs. This is reflected in the do-
minance of shredders. Larsson & Tangen (1975)
have shown that the inlet streams of @vre Heim-
dalsvatn transport large amounts of allochthonous
material, explaining why shredders like P. cingu-
latus, H. digitatus and C. villosa were common in
these areas.

Limnephilus borealis and Asynarchus lapponicus
occur in ponds or lakes (Andersen 1979). The two
species were only recorded as adults and might
therefore originate from the lake, @vre Heimdals-
vatn, and not be part of the stream benthos. The
filter feeding P. flavomaculatus was found in high
densities, being the dominant trichopteran species
in the outlet of @vre Heimdalsvatn (Lillehammer
and Brittain 1978, Eikeland 1982 and Reiso 1999).
This indicates the importance of drift out of the
lake for the fauna in outlet areas (Larsson et al.
1978). Adult Halesus radiatus was recorded close
to the outlet of Pvre Heimdalsvatn, indicating that
the Halesus larvae found in the inlet streams were
H. digitatus larvae. In the Dovrefjell Mountains,
Solem (1985b) found a similar pattern. He found
H. radiatus to be common in a lake outlet, while
H. digitatus was found in most localities in the
subalpine zone. Apatania stigmatella showed a
different distribution pattern than the other 4pa-
tania species. It was not recorded at altitudes over
1220 m a.s.l. Solem (1985a) described A. stigma-
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tella as a species living below the tree line and
being univoltine throughout its range. However,
in Flybekken the species was recorded above the
tree line in the low alpine zone.

The first axis in the DCA analyses shows clearly
a gradient of species in the @vre Heimdalen area
(Figure 4). The first axis describes environmental
factors that changes with altitude. The analyses
indicated the species change in the @vre Heim-
dalen area to be most obvious in the transition
from low alpine to mid-alpinc vegetation. The se-
cond axis, however, is more difficult to interpret
when lacking environmental or physical data in
the analysis. Apatania muliebris, A. obsoleta, E.
darlecarlia and P. flavomaculatus are at the edge
of the diagram. Such species have little influence
on the analysis, lying there because they have few
records (Ter Braak 1995). However, species at the
cdgce of the diagram can also be rare because they
prefer particular environmental conditions or habi-
tats. This seems to be the case for P, flavomacu-
latus, restricted to lake outlets.

The length of the axis is expressed in multiples of
the standard deviation. Sites that differ four stand-
ard deviations in scores can be expected to have
no species in common (Ter Braak 1995). The length
of the first axis is estimated to 4.314 s.d., indicat-
ing that zones 1 (1050-1100 m a.s.1) and 10 (1500-
1550 m a.s.1) have no species in common. Apatania
zonella, the only species found in zone [, had a
restricted mid-alpine distribution in @vre Heim-
dalen. However, the species has previously been
recorded down to sea level (Andersen 1979) and
might be found at altitudes similar to zone 1. How-
ever, most species found in zone 1 are likely to reach
their altitudinal limit before reaching zone 10.

According to the first axis of the analysis, zone 5
(1250- 1300 m a.s.]) tends to be closer to low alti-
tude conditions This could be due to the presence
of Halesus larvae at this site. Larvae were found
in Brurskardbekken at this altitude in a pool rich
in allochthonous material. Halesus spp. show a
low coordinate score on the first axis resulting in
a lower coordinate score for zone 5 than expected.

The most obvious change in spccics composition
according to the first axis occurred between zones
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6 (1300-1350 m a.s.l) and 7 (1350-1400 m a.s.l).
According to @sthagen & Egelie (1978), 1350 m
a.s.l is the transition between the low alpine and
the mid-alpine. This is probably due to the reduc-
tion in riparian vegetation combined with lower
temperatures.

Acknowledgements. We wish to thank Gunnar Hal-
vorsen for valuable comments on the manuscript, and
John Solem for important information on some of the
species. Research facilities in @vre Heimdalen were
provided by the Zoological Museum, University of
Oslo. The Norwegian Water Resources & Energy Di-
rectorate (NVE) kindly supplied temperature data from
the outflow of @vre Heimdalsvatn.

REFERENCES

Allan, D. J. 1995, Strcam Ecology. 388 pp. Chapman
& Hall, Alden Press, Oxford.

Andersen, T. & Tysse, A. 1984, Lifc cycle of Chacto-
pteryx villosa (Fabricius, 1798)(Trichoptera: Lim-
nephilidae) in a lowland- and a Mountain- Strcam
in Western Norway. Aquatic Insects 6, 217-232.

Andersen, T. & Wiberg-Larsen, P. 1987. Revised check
list of NW European Trichoptera. Ent. Scand. 18,
165-187.

Andresen, T. 1979. Trichoptera. Fauna of Hardanger-
vidda 13, 1-18.

Brittain, J. E. 1978. Semivoltism in mountain popu-
lations of Nemurella pictetii (Plecoptera). Oikos
30, 1-6.

Brittain, J. E. 1983. The influence of temperature on
nymphal growth rates in mountain stoneflies (Ple-
coptera). Ecology 64, 440-446.

Brittain, J. E. 1990. Life history strategies in Epheme-
roptera and Plecoptera. Pp.1-12 in 1. C. Cambell
(ed.) Mayflies and Stoneflies: Life Histories and
Biology. Kluwer Academic Publishers, Dordrecht.

Butler, M. G. 1984. Life histories of aquatic insects.
Pp. 24-55 in Resh, V. H. & Rosenberg, D. M. (eds.).
Ecology of aquatic insccts. Praeger Publishers, New
York.

Decamps, H. 1966. Sur la determination des femelles
de Potamophylax latipennis (Curt.) Neboiss et Pota-
mophylax cingulatus (Stephens) (Trichoptera).
Annls Limnol. 2, 537-541.

Edington, J. M & Hildrew, A. G. 1981. A key to to the
caseless caddis larvae of the British Isles, with notes
on their ccology. Sci. Publ. Freshwat. Biol. Ass.
43,1-92.

Eikeland, T. J. 1982. Livssyklus og fedeopptak hos
Polycentropus flavomaculatus (Pictet) (Tricho-

194

ptera) i @vre Heimdalsvatn, @st-Jotunheimen (In
Norwegian). 64 pp. Thesis, Zoological Museum,
University of Oslo.

Frost, S., Huni, A. & Kershaw, W. E. 1971. Evaluation
of a kicking technique for sampling stream bottom
fauna. Can. J. Zool. 49, 167-173.

Gislason, G. M. 1981. Distribution and habitat prefer-
ences of Icelandic Trichoptera. Pp 99-109 in
Moretti, G.P. (ed.). Proceedings of the 3rd int.
Symp. on Trichoptera University of Perugia Jul. 28
- Aug. 2, 1980. Junk, The Hague, London.

Higler, L. W. G. & Solem, J. O. (1986). Key to the
larvae of North-West European Potamophylax spe-
cies (Trichpotera, Limnephilidae) with notes on
their biology. Aquatic Insects 8, 159-169.

Hiley, P., D. 1976. The identification of British limne-
philid larvae (Trichoptera). Syst. Ent. 1, 147-167.

Johannessen, T. W. 1978. The local climate of the Qvre
Heimdalen valley. Holarc. Ecol. 1,93-102.

Larsson, P & Tangen, K. 1975. The input and the sig-
nificance of particulate terrestrial organic carbon
in a subalpine freshwater ecosystem. Pp. 351-320
in Wielgolaski, F. E. (ed.). Fennoscandian tundra
ccosystems. Part 1. Springer, Berlin.

Larsson, P., Brittain, J.E., Lien, L., Lillechammer, A. &
Tangen, K. 1978. The lake ecosystem of Jvre
Heimdalsvatn. Holarc. Ecol. 1, 304-320.

Lillehammer, A. 1974. Norwegian stoneflies. II. Dis-
tribution and relationship to the environment. Norsk
ent. Tidsskr. 21, 195-250.

Lillehammer, A. 1975. Norwegian stoneflies. I1I. Field
studies on ecological factors influencing distribu-
tion. Norw. J. Entomol. 22, 71-80.

Lillehammer, A. 1984. Distribution, seasonal abundance
and emergence of stoneflies (Plecoptera) in the @vre
Heimdalen area of the Norwegian Jotunheimen
Mountains. Fauna norv. Ser. B 31, 1-7.

Lillehammer, A. & Brittain, J. E. 1978. The inverte-
brate fauna of the streams in @vre Heimdalen.
Holarc. Ecol. 1, 271-274.

Lillchammer, A., Brittain, J. E., Saltveit, S. J. & Nielsen,
P. S. 1989. Egg development, nymphal growth and
life cycle strategies in Plecoptera. Holare. Ecol. 12,
173-186.

Malicky, H. 1983. Atlas of European Trichoptera. 298
pp. W. Junk, The Hague, London.

Odinsson, A. J. 1988. Research on Benthic Animal Life
in the Blanda River System. University of Iceland,
Reykjavik.

Petersen, R. C., Gislason, G. M. & Vought, L. B.-M.
1995. Rivers of the Nordic countries. Pp. 295-341
in Cushing, C. E., Cummins, K. W. & Minshall G.
W. (eds.). River and stream ecosystems, Elsevier,
Amsterdam.




Reiso, S. 1999. Distribution and Ecology of Trichoptera
in a Norwegian Moutain area, @vre Heimdalen. 49
pp. Thesis, Agricultural University of Norway, As.

Sand, K. 1997. Life cycle studies of Ephemeroptera
and Plecoptera in a Norwegian mountain area, Qvre
Heimdalen. 36 pp. Thesis, Zoological Museum,
University of Oslo.

Skjeseth, S. & Kloster, A. E. 1978. The geology of the
©Ovre Heimdalen valley. Holarc. Ecol. 1, 89-92.
Solem, J. O. & Gullefors, B. 1995, Trichoptera, cad-
disflies. Pp. 223-255 in Nillson A. (ed). The Aquatic
Insects of North Europe. Apollo Books, Stenstrup,

Denmark.

Solem, J. O. 1969. Livssyklus og biologi til Phryganea
bipunctata (Retzius) og Agrypnia obsoleta (Hagen)
(Trichoptera, Phryganeidae). Thesis, University of
Trondheim, Trondheim.

Solem, J. O. 1985a. Norwegian Apatania Kolenati
(Trichoptera: Limnephilidae): identification of lar-
vae and aspects of their biology in a high- altitude
zone. Ent. Scand. 16, 161-174.

Solem, J. O. 1985b. Distribution and biology of cad-
disflies (Trichoptera) in Dovrefjell mountains, Cen-
tral Norway. Fauna norv. Ser. B 32, 62-79.

Ter Braak, C. J. F. 1995. Ordination. Pp. 91-173 in
Jungman, R. H. G., Ter Braak, C. J. F. & Van Ton-
geren, O. F. R. (eds.). Data analysis in community
and landscape ecology. Cambridge University
Press, Cambridge.

Osthagen, H. & Egelie, K. 1978. The vegetation of the
@vre Heimdalen valley. Holarc. Ecol. 1, 103-106.

Aagaard, K., Solem, J.O., Lillechammer, A., Hanssen,
0., Nost, T. & Dalen, T. 1989. Utbredelse, sonering
og arsvariasjoner hos bunndyr i Atna og Atnasjeen.
Miljevirkninger av vassdragsutbygging (In Norwe-
gian). MVU-rapport nr. B57: 21-26, NTNF, Trond-
heim.

Received 13 July 2000,
accepted 3 November 2000

Norw. J. Entomol. 47, 185-195. 2000

195



Short communication

The pteromalid subfamily Cerocephali-
nae (Hymenoptera, Pteromalidae) in
Norway

Lars Ove Hansen

Hansen, L. O. 2000. The pteromalid subfamily Ceroce-
phalinae (Hymenoptera, Pteromalidae) in Norway.
Norw. J. Entomol. 47, 196.

The pteromalid subfamily Cerocephalinae is recorded
for the first time in Norway. Cerocephala cornigera
Westwood, 1832 is recorded from Oslo and Asker (AK)
and Cerocephala rufa (Walker, 1833) is recorded from
Larvik (VE). Notes on distribution and biology are brief-
Iy given.

Key words: Cerocephala cornigera, Cerocephala rufa,
Chalcidoidea, Pteromalidae, Cerocephalinae.

Lars Ove Hansen, Zoological Museum, University of
Oslo, Sarsgate 1, NO-0562 Oslo. Norway.

Introduction

The family Pteromalidae includes fifteen sub-
families in NW Europe (Graham 1969, Gauld &
Bolton 1988). Among these, Cerocephalinae is cer-
tainly the most peculiar, often with heavily
tridentated heads, and with tufts of black bristles
on each parastigmus. Five species from three gen-
era are recorded in NW Europe (Graham 1969,
Gauld & Bolton 1988, Hansson 1991). However,
this is the first record of this subfamily in Nor-
way. The specimens are determined by the means
ofthe keys in Graham (1969), and all material are
deposited in the collections at the Zoological mu-
seumn of Oslo.

The records

Cerocephala cornigera Westwood, 1832

AK Asker: Bjorkas (EIS 28) 1Q 2 July — 24 Aug.
1994 leg. L.O. Hansen & O. Hanssen (Malaise-
trap); Oslo: Bstensjevannet, Abildse (EIS 28) 1 -
31 July 1996 10 19, leg. Morten Falck (Malaise-
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trap). For further information about the localities,
see Hanssen & Hansen (1998) for the former
record, and Hansen & Falck (2000) for the latter.

Cerocephala rufa (Walker, 1833)

VE Larvik: Middagskollen (EIS 19) 13 15 June -
6 July 1997, 1Q 6 July — 20 Aug. 1997 leg. A.
Fjellberg (Malaise-trap).

Biology and distribution

All the known N European species of Cerocephali-
nae are parasitoids of beetle larvae. The biology of
C. cornigera is poorly known, but in Poland it has
been hatched from the bark beetle Leperesinus orni
(Col., Scolytinae) (Graham 1969). C. rufa may de-
velop as a hyperparasitoid of certain wood-boring
beetles of Scolytinae or Anobidae (Col.) via a pri-
mary parasitoid of Doryctinae (Hym., Braconidae)
(Gauld & Bolton 1988). Both species are recorded
from C Europe and Sweden, but C. cornigera is also
recorded in Denmark (Graham 1969, Hansson 1991).
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Platyderus ruficollis (Marsham) (Coleoptera, Carabidae) new

to Scandinavia.

John Skartveit, Frode @degaard & Torstein Solhoy

Skartveit, J., @degaard, F. & Solhay, T. 2000. Platyderus ruficollis (Marsham) (Coleoptera, Carabidae)
new to Scandinavia. Norw. J. Entomol. 47, 197-198.

The ground beetle Platyderus ruficollis (Marsham) is recorded as new to Scandinavia from a small
islet near Arendal, South Norway. The nearest previous records of this eurytopical but rare species

originate from the Netherlands and Britain,

John Skartveit, Museum of Zoology, Muséplass 3, N-5007 Bergen, Norway

Frode Odegaard, Norwegian Ins. for Nature Research, Tungasletta 2, N-7485 Trondheim, Norway

Torstein Solhay, Department of Zoology, Univ. of Bergen, Allégaten 36, N-5007 Bergen, Norway

INTRODUCTION

One of us (TS) collected a material of epigaeic
arthropods using pitfall traps in a number of small
islets outside Arendal, South Norway in 1982-
1983. At AAY Arcndal: Svend Johnsens Holme
(EIS 6, UTM 32 VMK 837746), the material in-
cluded five specimens of the carabid Platyderus
ruficollis (Marsham). This is the first North Euro-
pean rccord of the genus Platyderus. As this un-
expected species is not described in the identifi-
cation literature commonly used for Scandinavian
carabids, it 1s briefly described and illustrated here.

BRIEF DESCRIPTION OF THE SPECIES

A medium-sized, rather slender carabid, 5-7 mm
long, head dark brown to black, body and append-
ages reddish-brown. Its habitus (Figure 1) most
resembles that of Synuchus vivalis (Illiger), but
may also look like a small Pterostichus or Olistho-
pus species. The pronotum is relatively large and
rounded, with the basal foveae deep and prolonged
forward as sharp furrows almost reaching to the
middle of the pronotum. The epipleurae are not
crossed as they are in Pterostichus, and the elytra
each have two small dorsal punctures in the third
stria. The mentum carries a median tooth like in
Agonum, and the claws are smooth.

DESCRIPTION OF THE LOCALITY

The islet Svend Johnsens Holme is small, approxi-
mately 100 by 150 meters, and sparsely vegetated,
with heather (Calluna vulgaris) dominating on the
higher parts of the islands, and with low herbs and
grasses close to the seashore and in several crev-
ices. The beetle fauna was dominated by xerophi-
lous and heliophilous species and was rather rich
in carabids, with 21 species collected (Skartveit
& Solhgy, unpublished observations).

Platyderus species are considered to be mostly
montane in South and Central Europe (Trautner
& Geigenmiiller 1987), whereas the Norwegian
locality is coastal. Aukema & Baars (1986), how-
ever, found the species in small numbers on a
heathland on the island Texcl in the Netherlands.
Platyderus ruficollis is an eurytopical species, oc-
curring in forests as wcll as in open country (Koch
1989), but despite this it is quite rare. Its distribu-
tion is South-Western Europe, being hitherto re-
corded from Ireland, England, the Netherlands,
France, Switzerland, Spain, Portugal and Italy
(Aukema and Baars 1986).

POSSIBLE ORIGIN OF THE POPULATION

The population is rather remote from any previ-
ously known populations of this species. The
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Arendal area was a Norwegian centre of sailship
Jmerchantry between the 17th and the late 19th
[Century. Numerous sailships landed in Norway
from various parts of the world in this area. The
islet is situated at the mouth of the river Nidelva
and would be a quite likely anchoring site for sail
{vessels. In particular, many ships coming for tim-
ber entered from England and the Netherlands, and
may have dumped earth or sand used as ballast.
Any beetles in the ballast material may have floa-
ted ashore. Since the islet lies at the mouth of a
rather large river, the surface water is quite fresh
and beetles may survive in it for some time. Intro-
duction of this species with the sailship trade is
thus plausible.

REDLIST STATUS - SUGGESTION

The species is currently known from only one
population in Norway. The locality is not protected
(Arild Pfaff, personal comm.), and lies in area
where nature is under heavy pressure from rec-
reational activities. We suggest that Platyderus

Figure 1. Platyderus ruficollis (Marsham), habitus.
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ruficollis should be included as a vulnerable (V)
species in the next Red list for Norwegian beet-
les.
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