Insects Reared from Spruce Cones
in Northern Norway 1951.

A general view wiih special stress on the parasitic
Hymenoptera of the subfamilies Chalcidoidae and Serphoidac.

By Al{ Bakke, Zoclogical Muscum, Oslo.
Introduction.

Insects in spruce cones have hitherto not been subject to
special investigation in Norway and our knowledge of them
is therefore rather meagre. The first condition befors
studying their life history and importance to seeds and conss,
is to know what species of insects live in the cones.

The present paper, which is divided in two main parts,
gives a review of the insects reared from spruce cones
collected in Northern Norway. The first part concerns the
insects attacking seeds and cones and the chief intention has
been to establish the distribution of these insects in the area
concerned. The second part deals with parasitic Hymen-
optera. Microhymenoptera in spruce cones are very little
known, especially in Norway, and special stress is therefore
laid on these families. The four species of the families
Ichneumonidae and Braconidse are mentioned in order '
show their distribution in the area.

In the review of distribution for each species, the letters
and numbers in brackets appertain to the paper of Mr
A, Strand (1943).

The plesiotypes of Chalcidids and Proctotrupids are kept
in the Department of Entomology, Zoological Museum, Oslo.

In the synonymic lists I have quoted the papers of syste
matic importance, as well as those bringing news about the
biology. Norwegian papers where finds are published, ar
mentioned under the distribution.

I would like to take this opportunity to thank Dr, H. F.
Barnes, Rothamsted Experimental Station, Harpenden, Engz-
land, amanuensis W, Hellén, Zoological Museum, Helsingfors
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Dr, A. Jansson, Orebro, Sweden, and curater Nils Knaben,
Zoological Museum, Oslo, for help with the identification,
and the trustees of: ‘Professor Colletts Legat”, “‘Skog-
brukets- og Skogindustriens Forskningsforening” and “Det
Kongelige Landbruksdepartement” for financial support.
The State Seed Extraction Plant, Hamar, has given technical
assistance, and 1 am especially indebted to State Forest
Officer Cr. D. Kochmann for the most valuable support and
help he has extended to me and for the interest shown
fowards my investigation.

Finally my thanks are due to the County Forest Officers
in Nordland, North-and South Trendelag for valuable
assistance in drawing up the map of the spruce forest in their
eounties,

Material and Methods.

During the autumn 1951, from September 24 to October 4 spruce
tones were collected in Nordland and Trendelag counties in Northern
Norway. At this time the spruce seed ripened In the most parts of
the districts. In the mountain forest, however, it was only partly
ripened. This could be controlled because parts of the material were
used ax germinating tests. I got no cones from the sca districts in
Nordland this autumn. During the winter, however, cones from these
districts, were sent to The Stale Seed Extraction Plant, Hamar, and
the material was thus supplied. It was very difficuit to get cones from
Liene in North-Trendelag and also from the sea districts in South-
Trondelag. I have therefore no cones from these places.

The cones were collected mostly from the upper part of the trees
and only a minor part from lower branches. In order to reach the
<ones some trees were felled. The number of cones varies a little mn
each sample. The cones also vary in size on Qifferent trees and in
dilferent districts. Therefore the cones are measured in Jlitres, because
i gives @ better picture of the volume of the cones than the number of
<ones. The measurements were taken while the cones were dank and
Zad their scales pressed down.

The map, fig. 1, shows the localities where cones have been cotlected.

The material investigated, embraces 61 samples, each consisting of
2 8litres of cones. The bulk of samples contain 2—3 litres, A sample
with 2 litres of cones of average size, contains about 55 cones.

The cones collected, were sent to The State Seed Extraction Piant,
Hamar, and put into a special store room where two of the walls are
built of grating. The temperature in this room ig nbout the same as
tutside, but the cones are lying drier than in the forest. In this room,
bowever, they were dankish the whole winter, their scales remaining
pressed down.

On March 15 &nd 16, the cones were Jaid in rearing cases placed
in the atore room. American investigators have constructed special
o3cs in order to study the parasites on the damaging insects. These
tases have earlier been used by Investigators for studying insects in
wpruce cones {Triigirdh 1917, Holste 1022). I started my preparatory
westigations with the type which Trigardh had used in hiy work.
These cases are constructed according to the fact that the insects are



Fig. 1. Map showing the natura! distribution of spruce foreat in Nord
land and Trondelag counties, and localities from which cones haw
been investigated.
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Fig. 2. Glass funnel mechanism which prevents the insecta from
returning to the case,

negative geotropic and positive fototropic. When cones are placed in
the cases, the insects, reared, creep out into the test tubes.

I succeeded n getting insects in the tubes. Having controlled the
rumber of them several times, I discovered, however, that many insects
tisappeared into the case and did not return to the tubes again.
Obviously they were exnausted after having fled into the tubes, and
bad no strength to return to the test-tubes. In one test-tube I cbserved
10 living gall midges, Xaltenbachiella strodi (Winn.). Some days later,
thers were only 3 dead specimens in the tube. The others were lying
dead at the bottom of the case.

In order to prevent the insects returning to the case, I made some
glass funnels which were put batween the wall of the case and the test-
tubes. The test-tubea were fastened to the glass funnels with small
rubber tubings. When the insects come into the test-tubes, they are
caught as in & bow net. Their chances of returning to the case are very
small. .

This type of breeding case ought to be theoretically useful. In
practice, however, it has some drawbacks. During the spring, thousands
of reared insects crept into the test-tubes. But when the contents of
the cases were investigated later in the summer, lots of dead insects
were found at the bottom of the cases or between the cone-scales. The
dead specimens weres of the same specles as thosa in the test-lubes.
It was practically impossible to count the dead insects, because they
were mixed between cones and scales of cones. An exact investigation
of each cone would claim too much work.

The reasons why the insects do not find their way out into the tubes
may be variable:

I. The opening of the glass-tube has been too narrow. Too little
Nzht comes through the opening, and in consequence the insect does
sot find its way out. Larger funnels may perhaps give better results.

2. Too many cones have been placed in the cases thus preventing the
Insect finding its way out into the tubes. At the same time the cones
sy have hidden the light.

3. The smell from the dead insects may have disturbed angd hindered
others from searching to the opening. If it had been possible to empty
he tubes now and then, we might have eliminated this drawback.
Perhapa It would have been better to use tubes with both ends opened.
Then we had to cover the one end with gauze, Fresh air comes into
the tubes and in this way the insects dry sooner and putrefaction is
avolded.

Owing to the fact that some of the insects do not find their way to
the test-tubes and that others stay in the cones the first summer [t s
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Fiz. 4. Rearing cases placed in the store room.
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impossible to conclude exactly from my experiments the extent of the
lnsects’ damage to the cones when regarding only the insects in the
tubes the first summer.

There was no useful map giving a correct picture of the natural
distribution of spruce forest in the districts I intended to investigate,
and I therefore had construot a4 map myself, In this task I got valuable
help from the County Forest Officers in Nordland, North and South-
Trendelag, who draw up small maps which formed the foundation for
my further work. The map, fig. 1 gives a general view of the localitiea
where 1 found the diferent insects,

Earlier publications about insect damage to the cones
of spruce in Norway.

The first information regarding insect damage to cones of
spruce in Norway is given by the Government Entomologist
W. M. Scheyen in the bulletins of the Department of Agri-
culture. In these publications W. M. Scheyen (1898) reported
spruce cones from Eidskog (HEs 1) attacked by Laspeyresia
strobilella (L.). Later on similar reports were sent from As
(AK 6) and different places in @stfold (W. M. Scheyen
1908}, from Lillehammer (Os 17) (W. M. Schayen 1912);
Lillehammer {Os 17) 1914 (T. H. Scheyen 1916} ; Mo i Rana
(Nsi 33) 1922, F1i (Bv 21), 1924, Namdal (NTi 40), 1925,
Verdalen (NTi 25) 1925 (T. H. Scheyen 1927); Alvdal
(HEn 26) 1927, Kongsberg (Be 15), 1930, Gransherad
(TEi 18), 1930, Fet (AK 23), 1930, Vestre Slidre (On 37),
1930, (T. H. Scheyen 1931) ; Stod (INTi 30}, {Moerkved 1935);
Tynset (HEn 28), Vuku (NTi 25), South-Trendelag, (T. H.
Schoyen 1836); Telemark, 1941, 1945, Setesdal 1941, 1945,
(T. H. Schayen 1943, T. H. Scheyen 1949).

Larvae of the Lepidoptera Eupithecia pini (Retz.) and
Dioryctria abietella Schiff. were reported from As (AK 6) by
W. M. Scheyen (1906). In 1914 W, M. Scheyen published a
review of insects in spruce cones, reporting on the three
lepidoptera mentioned and also Anobium abietes Fb. This
paper contains the first information treating gall midges in
spruce cones, viz., Kaltenbachiella strobi (Winn.) In ac-
tordance with other entomologists at that time W. M.
Scheyen reports that the larvae of XKalt. sirobi (Winn.)
destroy the seeds of spruce and spend their time as larvae in
the seeds. His information appertains to J. Sahlberg (1890).
According to more recent investigation, however, the larvae
and pupae found in spruce seeds belong to the species
Picmeliella abietina Seitn.

In 1825, Eide (1927) made an investigation on seeds of
spruce from Northern Norway. He found XKaltenbachielle
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strobi (Winn.) and many of their parasitic Hymenoptera.
The entomotogical observations he based on the papers of
Trigirdh (1017) and W. M, Schoyen (1914). He investigated
the extracted seeds from a great number of cones in relation
to their ability to lift the scales, Spruce cones which contain
many cocoons of Kalt. strobi (Winn.), up to 200, had ne
ability to lift the scales. Cones with a more normal ability
to lift the scales, contain 3—20 cocoons. He found an
inverted proportionality between the number of cocoons and
the ability of the cones to lift the scales. From this point of
view we have to estimate the the gall midge as a damaging
insect. Apparently, it was a heavy attack of Kalf. strobi
(Winn.) on the spruce cones in Northern Norway in 192.

In the same paper, Eide has estimated the damage of
Laspeyresia strobilella (L.} to the cones. The selection of
cones was hased on the appearance. He writes that it is easy
to point out cones attacked by Laspeyresia sirobilella (L.
because of their crooked look and cover of resin. Lovaszy
(1941) has disproved that crooked cones, covered with resin,
always are attacked by Lasp. strobilella (L.). The investiga-
tion of Eide, therefore does not give the exact picture of the
attack of Lesp. sirobilelle (L.).

Spruce cones attacked by Kaltenbachiells strobi (Winn.)
are reported from Nordland, 1924, 1925, Trendelag 1924,
1925 (T. H. Scheyen 1927); Verdal (NTi 25) 1928, Snisa
(NTi 42) 1928, Saltdalen (Nsi 35) 1928 (T. H. Schoyen
1931); Hamar (HEs 15) 1833, (T. H. Scheyen 1836); Sav-
herad (TE 21) (T. H. Scheyen 1943); Trysil (HEn 20) 1945
Hamar (BE:s 15) 1945 (T. H. Scheyen 1949).

No further extensive investigation has been carried out
on insects in spruce cones in Norway. The parasitic Hymen-
optera which live in the damaging insects are cnly mentioned
in differen! papers, but they have not been the object of
closer investigation.

Lepidoptera.
Geometridae.

Eupithecia pini (Retz.).

Up to this time, E. pini (Retz.) and E. bilunulata (Zetl}
have changed their names many times. The imagines are
very closely allied in colour and structure, and many
investigators have taken them for the same species. The
caterpillars, however, have good taxonomic characters. The
Swedish entomologist De Geer (1771) is the first who writes
sbout the species. He gave a short account of the biology
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of the insect and described the larva, pupa and imago. De
Geer, however, did not give it a scientific name. This was
done by Gotze (1781) who named it abictaria. Up to the
year 1924 no further details of the biology were published,
but many scientists described the specles and changed its
rame. Retzius (1783) named it pini, Borkhausen (1794)
dArobilata and Hiibner (1796} fogata. Dietze (1901) has
studied the morphology and tried exactly to separate it from
lhe adjacent species, E, bilinulata (Zett.). Even if Gotze has
priority to the name abietaria, the lepidopterologists have
thosen pini, the name of Retzius, because Aurivillius {1888—
1901} has previously used abietaria about E. bilunulaia
{Zett.).

 In 1924, Spessivtseff wrote about the morphology, ecology
and distribution of the species and the damage of the larvae
to the spruce cones in Sweden. My investigations bring no
news about the biology.

Distribution.

In a list of Norwegian Lepidoptera (Haanshus 1932),
E. pini (Retz.) and K. bilunulata (Zett.} is not separated.
They are both called E. pini (Retz.). It is therefore of interest
lo clear up the distribution in Norway. I only found one
specimen in Sparbu (NTi 27). Curalor Nils Knaben has
mvestigated the Norwegian material of the genus Bupithscia
ind kindly given me a list of the following localities. In the
listrict investigated: Snisa {NTi 42) 1884 (W, M. Scheyen) ;
Flatmo, Velfjord (Nsy 5) 1947 (M. Opheim); Tosdalen, Bin-
dalen (Nsy 1) 1947 (M. Opheim); Kvemoen, Nordli (NTi 44)
1950 {M. Opheim). Other localities in Norway: I have reared
the species from Furnesisen (HEs 18) 1951, and Knaben
mentions: Raue, Onsey (@ 3) 1922 (Barca); Spro, Nesodden
(AK 10) 1926 (Haanshus); Asker (AK 11) 1907, (Haans-
hug}; Sandvika, Bmrum (Ak 12) 1934, (Barca): Stabekk,
Bzrum (Ak 12) 1846 (Esmark); Slemdal, Oslo {Ak 14) ?
{Schneider); Nordstrand, Oslo (AK 14) 1923 (Barka);
Nordmarka, Oslo (AK 14) 1885, (W. M. Scheyen); Toyen,
Oslo AK 14) 1857, (Siebke); Ser-Odal {HEs §) 1885 (W. M.
Scheyen) ; Vang (On 20) 1905 (T. H. Schoyen); Harpefoss,
Sor-Fron (Os 26) 1952 (Opheim); Vollen, Vestre Slidre
On 27) 1844 (Knaben); Vikersund, Modum {(Be 11) 1878
{Schneider) ; Nes Verk, Holt (AAy 5) 1873 (Schneider);
Laget, Holt {AAy 5) 1923, 1924, 1930 (Knaben).

E. pini (Retz.} is distributed in the spruce forest in North-
aed Central-Europe (Seitz 1915).
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Eupithecia bilunulata (Zeit.).

Hiibner (1796) was the first one who described this species.
He nemed it strobilata. Earlier this name was used for
E. pini {Retz.). Zetterstedt (1840), however, described the
species under the name bdilunulata, and this is later on
acknowledged as the valid name of the species by most
authors. Some investigators, however, for instance Spes-
sivtseff (1924) and Escherich (1931) have used Hilbner’s
name strobilata. Spessivtseff (1924) has published studies of
the biologgy, therefore 1 only give a view of the distribution
in Norway.

Distribution.

Reared from spruce cones in the district investigated:
Rognan, Saltdalen (Nsi 35), Laksfors (Nsi 24), Namskogan
(NTi 47), Harran (NTi 45), Roysing in Ogndal (NTi 33},
Jimtlandsvegen, Verdal {NTi 25), Selbu (STi 38), Stjer-
dalen (NTi 15) and Orkland (STi 58). Knaben has noticed
finds from: Udland, Serli (NTi 43) 1950 (Opheim); Meley
{(Nsy 19) 1948 (Soot-Ryen); Saltdalen (Nsi 35) 1881
(W. M. Scheyen); Storfjord in Troms (TRi 31) 1898
(Schneider) and Alta (Fi 9) 1924 (Barca}, Other localities
in Norway: Sarpsborg (@ 9) 1920, 1922 (Barca); Jeloy
(® 23) 1908 (Barca); Spro, Nesodden (AK 10) 1924, 1926
(Haanshus) ; Lysaker, Berum (AX 12) 1918 (Soot-Ryen);
Ekeberg, Oslo (AK 14) 1880 (W. M. Schoyen) ; Nordstrands-
hegda, Oslo (AKX 14) 1923 (Barca); Modum (Bgs 11) ?
(Schneider) ; Riser neighbourhood (AAy 3) ? (Torstensen);
Laget, Holt (AAy 5) 1922 (Knaben); Hovdefjell, Amli
(AAy 18) 1931 (Knaben); Djenno, Kinsarvik (HOi 50)
1941 (Knaben) ; Voss (HOi 53) 1916 (Grenlien).

E. bilunulata (Zett.)} is distributed in the spruce forests in
North and Central Europe (Seitz 1915).

Tortricidae.
Laspeyresia strobilella (L.)

Lasp. strobilella (L.) was one of the most common species
in the districts investigated and also the greatest damaging
insect to the seeds of spruce. Owing to the insects concealed
mode of living, the cones appear sound, but when they are
split open, the larvae are visible together with the damaged
seeds.
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Distribution.

Lasp. strobilelle (L.) was reared from cones collected ia
Storjord, Saltdalen (Nsi 35), and throughout the district,
nearly in all the samples, to Rennebu (STi 25). In Selbu
(STi38),I found two treeswhich haad particularly many cones.
All the cones I split open from these trees were attacked
and in many of them I found 8 to 9 larvae, while the common
number was 4 to 5. From the literature (Haanshus 1933}, it
is evident that the species is distributed nearly all over the
country. It is not noted from some districts, probably
because of insufficent investigations. Haanshus has no finds
from Aust-Agder, but I have found the larvae in cones from
Arendal (AAy 10) in 1950. In Sweden (Trigirdh 1917) and
Finland (Lovaszy 1941) it is distributed in the spruce forest
all over the country, and in Denmark {Larsen 1931} is has
been taken in many places in spruce forests. In Russia it has
been published from the Leningrad-district (Berezina and
Kurentzov 1935). Escherich (1931} writes that it is distri-
buted in the spruce forests all over North and Central Europe

Diptera.
Cecidomyicdae.

Haltenbachiella strobi (Winnertz).

This gall midge which reared from all the samples in many
specimens causes the greater part of the damage to the
cones. In a few samples less than a hundred specimens were
reared, but usuvally several hundreds were reared. In a
sample consisting of 3% liter (200) cones from Storjord,
Saltdalen (Nsi 35), nearly 4000 individuals were reared.
Still the cones contained many pupae, which were reared the
following spring. There could be up to five pupae in one
scale. In addition to this nearly 6000 parasitic wasps were
rcared from the same sample, all of them probably parasites
en the gall midge. This gives a picture of the pest on cones
of spruce in Saltdalen in 1951.

Distribution.
Kalt. strobt (Winn.) has been found in all the samples in
the district investigated. In 1951 it was reared from cones

from Arendal (AAy 10}, Austre Moland (AAy 11), Seljord
(TEi 24), Bo (TEi 22), Furnes (HEs 18), Kolsis, Brum
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(AK 12) and Lerenskog (AK 15). In the spring 1933, the
gall midge was reared from cones collected by the State
Forest Officer, Ch. D. Kohmann near Bardufoss aercdrome
(TRi 25). W. M. Scheyen (1914) writes that the species is
distributed in spruce forests all over the country. Kait, strobi
(Winn.) is known from spruce forests in Sweden (Trigirdh
1917) and Finland (Sahlberg 1890, Kangas 1940). In Russia
it has been published from the Leningrad-district (Berezina
and Kurentzov 1935). Kieffer (1920) mentions it from
France (Bitche), Hungary and Prussia, while Holste (1822)
has reared it in Upper Bavaria. According to Barnes (1951}
it has been taken in Great Britain. .

Riibseamenia strobi (Kiffer) = Camptomyia strobi Kieffer.

Kieffer (1920) described this gall midge. He got it from
Holste, who found it in a lot of spruce cones from Upper
Bavaria. Holste (1922) writes about the insect and repeats
the whole description Kieffer gave. At the same time he
gives some scanty news about the biclogy. Escherich (1942)
based his information of this insect on the work of Holste.
In 1951, Barnes mentions the species in his handbook, but he
only refers to Holste.

Systematical and Synonymical remarks.

When Kieffer described the gall midge he neither knex
the larva nor the pupa, and consequently it was impossible
for him to use their systematic characteristics when he
placed the species in the system. Trying to identify the in-
sect. I found that it did not agree with Kieffer's description
of Camptomyia strobi. The main difference was the veini
I therefore sent some ipdividuals to the specialist on gl
midges Dr. Barnes, indicating the differences I had found. In
reply he i.a. writes: “I have examined them carefully with
the original description both of the genera Camptomyie
Riibsaamenia and others, and of the species C. sirobi Kieffe
before me. The midges you sent agree in so many character
with Kieffer's original description of C. strobi that 1 fed
obliged to consider that your specimens are the same species
But 1 am not satisfied Lhat Kieffer was correct in placiy
it in the genus Camptomyia. 1t fits much better in the genw
Riibseamenia which Kieffer erected in the same paper a
Camptomyia (1894). The venation is more like that of th
figure of Riibsaamenia; I cannot see a breast-bone on th
larvae, Riibsaamenia larvae are supposed to have one whi



Insects Reared from Spruce Cones in Northern Norway 163

Fig. 3. Scales with covering apin of Riibsagmenia strobi (Kiefler).

Camptomyia do possess one; and in addition the pupal
tharacters seem to be more like those of Riibsaemenia than
of Camptomyia. — — — [ have labelled them Riibsaamenia
(Camptomyia) strodi Kieffer — — —. It was a great pity
that Kieffer did not keep his types properly. I understood
from the late F., W, Edwards that they were kept in alcohol
which evaporated and his types were lost.”

Biology.

The biology of Riibsaomenia strobi (Kieffer) is very little
known. The date of rearing says that the emergence period
extended from the middle of June. The spring and early part
of summer was very old in 1952, and perhaps the date is
displaced on account of this. In 1951, when I stayed at
Snisa in North Trendelag, larvae and pupae were still in the
cones on July 7. They were reared when the cones were
brought into a warm room. In 1951 it was a very cold sum-
mer in Trondelag, with the minimum temperature at 4°C, the
first days of July. Holste (1922) mentions that the emer-
gence period in Upper Bavaria extended from May 10. until
June 17. with the peak between May 25. and June 4. As
twompared to Kaltenbachicllgs strobi (Winn.), the emergence
period of Ritbsaamenia strobi (Kieffer) is distinctly later.
The rearing of Kalf. sirobi (Winn.) was finished when the
first individvals of Riibsaamenia strobi (Kieffer) appeared
in the test tubes. According to my observations it is evident
that the insect winters in the cones as larvae. Whether the
larvae take nourishment during the spring, has been impos-
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sible for me to record. Larvae are found both in the cones
on the trees and in those which had fallen to the ground
during the winter. The larva which lives between the scales
makes no gall and does not attack the seeds. The larvae I
have seen, luy in hollows and mines made by caterpillars the
last year, or between the scales. Most of them were found
at the base of the cone. During the spring, the larva spin a
covering and pupate under this. The cover is often transpa-
rent, and the red larvac are partly visible through it.

Distribution.

The gall midge was found in 43 samples. In most samples
only few specimens were reared, but one sample from Snisa
(NTi 42), 320 individuals were reared from 5 liter of cones.

In 10351 the species was reared from cones collected in Bo
(TEi 22) and in 1953 from Fiberg (Os 16). Earlier it has
only been known from Upper Bavaria (Hoiste 1922).

Hymenoptera.
Chalcidoidae.
Torymidae.

Torymus azureus Boheman.

Torymius axurens Boheman, 1934, Kgl. Vet. Acad. Handl. f. Ar 1833,

p. 369.
Thomson, 1874, Skand. Hym. Bd. 4, p. 84.
Mayr, 1874, Verh. zo0l. bot. Ges. in Wien, Bd. 24, p. 100.
Trigirdh, 1017, Medd. {. Stat. Skog. f. anst.,, h. 13—14, p. 1183,
Holste, 1922, Zeits. f. Angew, Ent. Bd. §, p. 152,
Torymua chalybaens Ratzeburg, 1844, Ichneum. d. Forstins, Ba L
P 170,
Callimome azurennt (Boh.), Hoffmeyer, 1931, Ent. Medd, Bd, 17, p. 219
Kangas and Lovidszy, 1840, Suom. hytn. aik,, Bd. 6, p. 140,

Historical Note.

Boheman (1834) first described the species. Ratzeburp
(1844) got a species of Torymus from the cones of spruce iz
Germany, and named it T. chalybaeus Ratz. In the mono
graph of the European Torymidee, Mayer (1874) heN
T. chalybacus Ratz. as synuonymous with T. azureus Boh
Trigirdh (1917) later studied the type of T. chalybaen
Rats. and was convinced that it was the same species ¥
T. azureus Boh. Trigirdh investigated the biology am
distribution of the species in Sweden, and described the lavs
‘pupa and imago. He had, however, no clear understandin
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of the two species of Torymus in spruce cones, T. azureus
Boh. and 7. caudalus Boh. Holste (1922, p. 154) refers to a
Jetter from Dr. Ruschka, who has determined the material
from Tridgdrdh. He writes that the three individuals which
TridgArdh sent him, were 7. azureus Boh. But later he
studied Triigdrdh’s work and found that parts of the two
species are described together, as one species. The ratio
between the length of the ovipositor and the whole body can
only agree with 7. caudaefus Boh. He writes the same about
the description and figure of antennae. The photograph of
the whole insect, however, (Trigirdh 1917, fig. 30) is of
T. azureus Boh. and the rest of the description concerns this
species. In a publication dealing with the North-American
species of the genus Torymus, Huber (1927) points to Spinola
(1811). He was the first scientist describing species of the
genus. Huber therefore used Callimome Spin. as the name of
the genus. Torymus is the name of Dalman from 1820, and
the paper of Spinola gave priority to this name. The Inter-
national Commission of Zoological Nomenclature agreeded,
and the genusname Callimome was published in The Bulletin
of Zoclogical Nomenclature 1943 1., p. 28. The name
Torymus Dalm., however, was so well established in ento-
mological literature that the International Commission in
1948 cancelled its previous decision and put the name of
Torymus in the list of nomina conservanda (Richter 1948}.

In Finland, Kangas and Lovaszy (1940) published an in-
vestigation on the biology of 7. azureuns Boh. They described
the Jarvae and disproved Tridgardh’'s conclusion about the
biology of this insect.

Description.
Female.

Head, thorax, and abdomen with blue, metallic sheen in
certain lights. Some individuals are dark green in colour,
Head a little broader than thorax (13:12). Ocelli form the
corners in a triangle, where the height is !4 of the base. The
distance between the lateral ocelli and the border of the eyes
is 45 the distance between the lateral ccelli. Dorsal to the
antennal sockets, the frons is excavated on each side, to
sccommodate the scapes of the antennae when in repose.
Eyes red, with very minute hyaline hairs. Clypeus cut, with
larger white hairs. Antennae inserted under the middle line
between the eyes. The distance between the inserting points
i1 as long as the distance between this and the border of the
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eyes. Mandibles well developed, with 3 teeth. The terminal
scgment of the maxillary palpi is nearly as long as the
three other segments together. Scape straight, brown,
Jight brown on the under side and the proximal parts,
hardly reaching the median ocellus, longer than the three
next joints together (18:15). Pedicel dark, 14 of scape in
length. Only one anellus as long as it is broad and 14 of
pedicel in length. The first funicle joints as long as it is
broad, narrow in proximal part. 2. and 3. joints equal, a little
longer than broad. The following funicle joints are equal in
length, but wider towards the distal part. The last one trans-
verse. Olava 3-jointed, flattened, joints equal in length, the
terminal one conical. Funicle and clava dark, with white hairs
pressed against the joints.

Thorax twice as long as broad, on the highest part as high
as broad, with fine reticulation. Thorax narrower against
the anterior part. Pronotum visible from the dorsal side.
Parapsidal furrows very distinct and reach axillae. Scutel
lum oval, the anterior part more flattened, 1% times as long
as broad. Metanotum narrow transverse. Propodeum
without a median keel, laterally with some hyaline hairs, the
anterior border with wrinkles.

Wings hyaline with hairs. Ratio between length and
breadth of fore wings 13.5:5. Ratio between submarginal
vein and marginal vein 11:7. Radius short, ends in a stigma,
which is as long as the rest of the vein. Stigma with four
round pores on a straight line. Postmarginal vein very short,
only 14 of marginal vein in length, but a little thicker. Ratio
between length of fore and hind wings 11:8. Ratio between
length and breadth of hind wings 19:5. A little piece of the
submarginal vein follows the border of the wing, then the
vein goes into the wing. The last piece longer than the first
{16:13). Just before the submarginal vein changes to margi-
nal vein, a little vein goes into the wing. This is not longer
than the largest hook in frenulum.

Coxae with the same colour as thorax. Femora dark brown.
It is a slightly blue metallic sheen, especially on profemur.
Tibiae light brown, the distal parts and tarsi yellow. The
terminal joint of tarsi brown. Metacoxae long, ratio betweea
length and breadth 23:9. Ratio in length between coxae and
femur of the hind legs 5:7. Femur tibiae and tarsi of the
same length.

Abdomen with the same colour as thorax, high, flattened
from the sides and as long as head and thorax together. Ori-
positor dark haired, 1% times as long as the rest of the bodys
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Fig. 8. Torgmus azuress Boh.
8. antenza 2, b. antenna 4, ¢ fore wing 2, d. nind wimng <,
€ radializ Q, f. thorax §, g. head ¢,
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Fig- 7. The terebra of ovipositor. a. Torymus candatrs Boh.,
b. Torymus azurens Boh.

Ovipositor’s tip figured (fig. 7). Hobbs (1948) is of the
opinion that the shape of the ovipositor's saw is sufficently
stable in Torymus and varies greatly enough between species
that it can be used.as a dependable character. By the study
of the ovipositor's saw of T. azureus Bok. and T. caudatus
Boh., I have found that they vary in shape. It is difficult,
without & greater material of many species of Torymus, to
make a characterization, the figure, however, shows the dif-
ference, between the species. Length: 2.3—2.8 mm.

Male.

differs from female by the following trait of characters. The
characteristic azurblue colour fails, Abdomen dark with a
sheen of green. Scapus as long as the three following joints
together. Annellus transverse, only ¥4 as long as broad, The
funicle joints equal, square. Metacoxae smaller and a little
more than twice as long as broad (17:8). Ratio between the
length of metacocae and femur 9:7. Abdomen not flattened
from the side, as iong as head and thorax together. Length:
1.8—2.4 mm,

Described on material from Klzbu, South-Trondelag.
STi 45.

Biology.

Boheman (1834), Ratzeburg (1844) and Thomson {1878)
state Laspeyresia strobilells (L.) as the host. Mayr (1874}
is of the same opinion. He mentions, however, that alse
Cccidomyia has been reared from the cones in which the in-
sects had lived. Trigirdh (1917) reared them from cones
of spruce, and was of the opinion that they lived phytophag
on the seeds. He found larvae in the seeds and a similar
larvae in the scales of cones. On account of this, his conclu-
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sion was that the larvae lived in the seed, and later on left
it and changed to pupae in the scales. He therefore described
the larvae in the seeds and the imago which was reared, as
larvae and imago of the same species. Trigardh, twice, saw
the imago of 7. azureus Boh. emerge from pupae of Kalien-
bachiella strobi (Winn.) and points out that the species
perhaps lived both phytophag and zoophag. Later investiga-
tions (Holste 1922) have shown that Trigardh had mixed
the larvae of Megastigmus abietis Seitn. and 7. azureus Boh.
The first one eats the seed change to pupae in it; the second
is a parasite of the gall midges Plemeliella abictina Seitn.
and Kaltenbachiclla strobi (Winn.).

As fart of an investigation into insects in spruce cones, in
Finland, Kangas and Loviszy (1940) made a thorough study
of 7. azureus Boh. and its biclogy. Without knowing the
investigations of Holste, they came to the same results;
T. azureus Boh. lived only as a parasite on the gall midges
Kalt. strobi (Winn.) and Pl. abieting Seitn. They did not
succeed in finding the larvae as phytophag living in the seeds.
Trigirdh has placed it together with the insects that damage
seeds, but it is, however, a parasite on the insects that do
damage and, therefore, a useful insect from a human point
of view. Kangas and Lovészy describe the larvae of
T. azureus Boh. and point out that it is not the same larvae
as is described by Trigardh. On the other hand, they found
great agreement between Trigirdh’s description and figure
(p. 1188, fig. 35) and Seitner’s (1916) description and figure
of the species of Megastigmus. My investigations from
Northern Norway support Holste (1922) and Kangas and
Lovaszy (1940). I have investigated hundreds of seeds from
different districts, but I have never found a larva in them.
I have, however, reared many specimens of 7. azurens Bon.
Many times I have dissected pupae and dead imagines out
from the cocoons of Kalt. strobi (Winn.) and found pieces
of the host larvae in them.

Distribution.

Torymus azurcus Boh. was reared all over the district in-
vestigated. The most northern locality was Storjord in Salt-
dalen (Nsi 35), 60—70 km north of the natural distribation
of the spruce forest. In Klzbu (STi 45), it was the most
common insect next to Kalt. strobi (Winn.).

Strand (1919) mentioned the species from Sirdal (VAi 40)
T. H. Scheyen (1927) reured the species from Korgen (Nsi
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29), and Namdalen (NTi), and (T. H. Scheyen 1931) from
Verdalen (NTi 25), Snasa (NTi 42), and Szltdalen (Nsi 35),
as parasite on Xalt. strobi {Winn.) and from Sauherad (TE
21), as parasite on Pl abietina Seitn. I have not seen this
material; it was sent to Professor Trigirdh. Outside Nor
way, the species is distributed in Sweden (Boheman 1834,
Thomson 1875). Trigirdh (1917) found it in spruce forest
all over the couniry: In Finland (Kangas 1937) it is distri-
buted all over the country. From Denmark, Hoffmeyer
{1931) writes that it is common on cones of spruce. In
Russia, Berezina and Kurentzov (1935) recorded it from
Leningrad district, and in Central Europe it has been reared
from many places. (Ratzeburg 1844, Mayr 1874, Holste
1922). In England it was first reported by Cameron (1879).

Torymus caudatus Boheman.
Torymus caudatuxs Boheman, 1834, Kgl. Vet. Acad. Handl. f. Ar 1833,
. 365,

Thomason, 1874, Skand. Hym., Bd. 4, p. 84.
Mayr, 1874, Verh, zo0l. bot. Gea. in Wien, Bd. 24, Pp. 100.
Holste, 1922, Zeits, {. angew. Ent., Bd. 8, p. 154,
Callimome smuduum (Boh.), Hoffmeyer 1931, Ent. Medd., Bd. 17,
p. 249, .
Kangss and Loviszy, 1840, Suom. hybn. atk., Bd. 7, p. 140.

Htistorical Note,

Boheman (1834) described this species in the same paper
in which he describes 7. azureus. Mayr (1874) is of the
opinion that it is a variety of T. azureus Boh., whereas
Thomson (1874} separates them as two different species. In
a paper from 1917, Trigirdh, in a description of 7. azureus
Boh. has described the antennae from 7. caudatus Boh. as if
they belong to 7. agureus. Dr. Ruschka has called the atten-
tion of Holste (1922) to the differenf taxonomic varieties of
the species, and mentions localities in Upper Bavaria. Hoff-
meyer (1831) is of the same opinion as Mayr (1874) and
explains the difference in size and shape as owing to the dif-
ferent biology of the species. In an earlier paper Hoffmeyer
(1929), writes p. 328: “Ich vermute, dass C. azureum bald
zoophag ist, bald mehr oder meniger phytophag ist, —~ — —,
und dass dadurch die zwei Formen azureum und caudatum
entstanden sind”. Kangas and Loviszy (1940) give a des-
cription of the larvae of the two species. They point to the
picture in‘the paper of Holste (1922, fig. 43) which ought
to be the larvae of T. azureus, and are of the opinion that it
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is the larvae of 7. coudatus. On the basis of their studies
they remark (p. 152—153): “Die Unterschiede sind so auf-
fallend, dass wir es hier unbedingt mit zwei ganz verschiede-
nen Arten zu tun haben, — — —"

Description.
Female.

Head and thorax with green metallic sheen. Some indivi-
duals with blue-green sheen. Head a little broader than
thorax {21:19). Ocelli form the corners in a triangie
where the height is 14 the base. The distance between the
lateral ocelli and the border of the eyes is 14 of the distance
between the lateral ocelli. Dorsal to the antennal sockets,
the frons is excavated on each side, to accommodate the
scapes of the antennae, when in repose. Eyes red, with very
minute hyaline hairs. Clypeus cut, with larger white hairs.
Antennae inserted under the middle line between the eyes.
The distance between the inserting points is as long as the
distance between these and the border of the eyes. Mandibles
well developed, with 3 teeth. The terminal segment of the
maxillary palpi is as long as the three other segments
together. Scapes straight, dark brown, brown on the under
side and the proximal parts, hardly reaching the median
occllus. Pedicel dark, 14 of the scape in length. Anellus 14 as
long as pedicellus. The first 4 funicle joints longer than
broad (5:4). 5—38 joints square. Clava 3-jointed, flattened.
The first joint longest (6.5), the next one a little shorter (5),
lhe terminal one (3). Funicle and clava dark, with white
hairs pressed against the segments.

Thorax rather long, but not twice as long as broad (75:43).
On the highest, hinder part higher than broad (11:9), with
fine reticulation. Pronctum visible from the dorsal side,
narrower against the anterior part, bul not so marked as by
T. uzureus Boh. The parapsidal furrows distinct. Scutellum
oval, the anterior part more flattened, longer than broad
130:23). Mesoscutum and scutellum with minute hollows
dispersed over the surface, usually with a minute hair in
each of them. Metanotum narrow, transverse. Propodeum
without 2 median keel, laterally with many hyaline hairs,
the anterior border with wrinkles,

Wings hyaline, with hairs. Ratio ‘between length and
breadth of fore wings 10:4. Ratio between submarginal vein
and marginal vein 19:14. Radius short, ends in a stigma,
which is as long as the rest of the vein. Stigma with four
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Fig. B. Torymus sasdaius Boh.
a. antenna 2, b. antenna 4, ¢ fore wing 7, d radialis 7,
e. hind wing ¢, I. thorax ¢, g. head 7.
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round pores, the three distale on a straight line, the fourth a
little below. Postmarginal vein short, the ratio to marginalis
7:24. The ratio between length of fore and hind wings 10:7.
The ratio between length and breadth of hind wings 15:4,
broadest at the middle, more narrow against the ends.
A little piece of the submarginale vein follows the border of
the wing, then the vein goes into the wing. The last piece a
little longer than the first (13:12). Just before the sub-
marginal vein changes.to marginal vein, a little vein runs
into the wing. This is not Jonger than the largest hook in
frenulum.

Coxae with the same colour as thorax. Femora dark brown,
with a faint green metallic sheen. Tibiae brown, the distal
parts and tersi light brown. The terminal tarsal joint darker.
Mctacoxae comparatively shorter than by T. azureus Boh.,
ratio between length and breadth 17:8. Ratio in length
between coxae and femur of hind leg 7:10. Femur, tibiae
4nd tarsi of the same length,

Abdomen dark, with a faint green metallic sheen, flattened
‘rom the sides and as long as head and thorax together.
Ovipositor dark, haired, twice as long as the rest of the body.
Ovipositor’s tip figured. Length: 1.7—2.1 mm.

Male

differs from the female by the following trait of characters:
Anellus smaller, only 1% as long as broad. The funicle joints
1—2 as long av broad, 3—7 transverse. Metacoxae shorter
and broader, 14 as long as broad (31:20). The ratio between
metacoxae and metafemora 3:4. Abdomen small, dark, egg-
shaped, not flattened from the sides. A little more than % of
aead and thorax together (9:5). Length: 1.4—1.8 mm.
Described on material from Nord-Rana, Nsi 32,

Biology.

Our knowledge of the biology of the species agrees with
that of T. azureus Boh. Holste (1922) is of the gpinion that
4 lives as parasite both on Plemeliella abieting Seitn. and
Lultenbachiells strobi {Winn.). Kangas and Lovaszy (1840)
found the larvae of T. candatus only in the seeds of spruce,
thile they found the larvae of T. azureus in the scales.
Mherefore they point out that it is possible that T. caudatus
»a parasite on Pl abieting Seitn. while 7, azureus is attached
% Kalt. sirobi (Winn.). As mentioned in connection with
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T. azureus, I have investigated hundreds of seeds from dif-
ferent districts in Nordland and Trendelag, but I have never
found larvae in the seeds. From the tests many individuals
have been reared both of T. caudutus and T. azureus together
with Kait. strobi (Winn.). Further, I have dissected imagines
of both from the pupee of Xait. strobi (Winn.). I am there-
fore quite sure that both species can live as parasite on this
gall-midge.

The species was reared from cones all over the district,
from Storjord, Saltdalen (Nsi 35) in north, to Singsis
{STi 30) in south. In 1951 it was reared from cones from
Lerenskog (AK 15), and Be (TEI 22),

Boheman (1834) described the species from Sweden. Tri-
girdh (1917) does not mention it, but it is evident from his
description of T. azureus Boh. that besides this species he
has also reared 7. caudatus Boh. Dr. A. Jansson, Orebro,
writes in a letter to me that he has reared both species in
Sweden, but there is no publication on the distribution in
Sweden. In Finland, Kangas has reared it (Kangas and
Loviszy 1940) and from Denmark Hoffmeyer {1931, p. 249)
writes: “Sehr h3ufig aus den Zapfen von Picea exelsa,
~— ~— «— Die Formen azureum und caudutum fast gleich zah}-
reich, = — —." In Central Europe (Upper Bavaria) it has
been found by Holste (1922) and from England it has been
published by Cameron (1880).

Eneyrtidae.
Litomastiz truncatulus Thomson.
Litomastiz truncalutus Thomson, 1875, Skand, Hym., Bd. 4, p. 173.

Historical Note.

The species was first collected in Sweden, and described by
Thomson (1875). Mayr (1875) did not mention it in his
monograph. He knew, however, the very similar L. chalconn-
tus (Dalm.) and wrote that: “Dr. Reinhard erhielt ein
Weibchen aus Fichtenzapfen.” Dr. Jansson, Sweden, who has
worked out my material is of the opinion that there are two
well defined species, and the species from spruce cones is
L. truncatiwlus Thom. Jansson (1952) received individuals of
this species from Dr. Nordstrdm. They were reared from
Eupithecia innotata Rufn. from Gotland in Sweden.
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F Description.
emale.

Head dark brown, as broad as thorax. Ocelli form the
corners in a tringle, where the height is ¥} of the base. The
distance between the lateral ocelli and the border of the eyes
is 14 the distance between the lateral ocelli. Dorsal to the
antennel sockets, the frons is excacated on each side to
sccommodate the scapes of the antennae when in repose.
Frons reticulate, scattered with hairs. Eyes red-brown, with
minute hyaline bairs, Antennae inserted on a line under the
eyes. The distanco between the inserting points larger than
the distance between thes¢ and the border of the eyes. (5:4).
Clypeus cut. Mandibles with three teeth. Maxillary palpi
with 4 joints, the terminal one nearly as long as the three
other joints together.

Antennae dark-brown with hairs. Scape rather straight,
more narrow towards the pedicel, nearly reaching the median
ccellus, 6 times as long as boad, and 214 times as long as the
pedicel. No anelli. The first funicle joint longer than broad
{$.5—3). The following joints increase against clava. 2. and
3. joints longer than broad, 4. and 5. square, and 6. transverse
(8:7). Qlava as long as the three last joints together. Clava
consists of one joint, which tapers out. The under side thus
forming a cup-shaped deepening, 3 times as long as broad.

Thorax longer than broad (5:3.5)., On the highest part
not as high as broad (3:3.5). Pronotum visible from the
dorsal side. Mesoscutum with a green-blue metallic sheen,
reticulate pattern, scattered with hairs and broader than long
{3:2). Parapsidal furrows fail. Axillae touching each other.
The pattern on axillae and scutellum with minute longish
reticulation, Scutellum as long as mesoscutum, high, arched,
on the broadest part as broad as long. Metanotum narrow,
especially on the median part. Propodeum smooth, sheening,
without a carina.

Wings hyaline, with hairs, naked on the base part. Veins
light brown. Ratio between length and breadt of fore wings
10.5:4.5. Submarginal vein slightly curved, passing over to
the marginal vein there is a breach in the veination, Marginail
vein short. Radial vein twice as long as marginal vein; it
ends in an enlargement with 4—5 round pores in the upper
part. The ratio between length of fore and hind wings
10.5:7. The ratio between length and breadth of hind wings
7:2. Marginal and submarginal vein of the same length.

Coxae dark, the distal parts light brown. Femora dark
brown. Knees, especiaily the middle ones, yellowish. Tibiae
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Fig. 9. Litomestir truncatulus Thorms.

4. herd 7, b, antenna &, c. fore wing ¢,
d. hind wing ¢, & thorax {.

brown, tarsi light brown. The middle tibiae and tarsi lighter,
Coxae short and broed. Ratio between coxae, femora, tibize
and tarsi of the hind legs 5:15:17:14. Spur of middle tibise
2s long as the first tarsal joint.

Abdomen shorter than head and thorax together (4:6).
Ovipositor visible, dark yellowish,

Leugth: 1.7—1.0 mm.

Described from material from Laksfors, Nsi 24. The whole
material consists of 93 individuals, ali females.
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Biology.

As mentioned under the historical note, Mayr (1875)
writes about L. chalconotus Dalm. that it is reared from
cones of spruce. It is therefore possible that Mayr is mista-
ken in his determination and that L. truncaiulus Thoms. has
been reared from cones of spruce before. It is not, however,
mentioned in the publication in what kind of insects the
species live. Dr. Nordstrm (Jansson 1952) has reared it
from Eupithecia innotata Hufn. In my material I found two
species of the genus Kupithecia, E. pini (Retz.) and E. bilu-
milata (Zett.). These geometrids are perhaps the hosts, but
laspeyresia strobiclla (L.) too, was reared from the tests,

Distribution.

The species was reared from 9 samples, in most cases in a
few individuals, from Skonseng (Nsi 32), in north, to Ver-
dalen (NTi 25), in south. '

In Sweden it was collected from Dalarne, where Thomson
11873) at first took it. Jansson (1952) has swept it in Skine,
Smaland and Nérke. In the same publication it is mentioned
irom Gotland, where Dr. Nordstrom has reared it. Hellén
11949) has swept the species in Hattulae in Finland.

Ptermalidae.

Eutelus piceae Ruschka.
Kuliua piccae Ruschka, 1022, Zeits. f. angew., Bd. 8, p. 161.

Historical Note.

Holste (1922) reared this species from cones of spruce in
Upper Bavaria. He sent it to Dr. Ruschka, who deseribed it
a5 4 new species. Ruschka (1922) placed it under the genus
Eulelus Walker, but points out that, probably, together with
the following species E. strobicola Ruschka, it constitutes a
aew genus. He calls attention to Ratzeburg, who has descri-
bed two species of Pieromalidae from cones of spruce viz.,
Pleromalus hohenheimensis Ratz. (Ratzeburg 1844, p. 198,
148, p. 199, 1852, p. 240) and Pteromalus strobilobius Ratz.
1Ratzeburg 1852, p. 244). The first one, Ruschka has studied
In many individuals and he mentions that they are not any
ol the species which Holste had found. P. strobilobius Ratz.
® not identical with any of these species. Ratzeburg has



178 Alf Bakke

described both species on a few individuals. When he descri-
bed P. hohenheimensis (1844, p. 198) he only had one speci-
men without abdomen before him. In spite of his suplement-
ary description (1848, p. 199) it is difficult to identify the
species according to his description, P. strobilobius is des-
cribed on cne female. My specimens differ in some charac-
teres from P. hohenheimensis Ratz. and P. strobilobius Ratz.
but agree in so many characters with Ruschka's description
of E. piccae that I am convinced it is the same species.

Description.

Head green, with bronze-coloured sheen, broader than
thorax, from dorsal view squeezed together on the middle
part. Ocelli form the corners in a triangle, where the height
is 14 the base. Eyes red, with minute hyaline hairs. Frons
reticulate. Apart from the excavated part dorsal to the an-
tennal sockets, the frons is flat. A cross-furrow marks the
base of rising ground ventral to the antennal sockets. An
tennae inserted just above the line between the ventral border
of the eyes. The distance between the inserting points 14 the
distance between these and the border of the eyes. Clypeus
cut. Right mandible with 4 teeth, left with 3 teeth. Maxillary
palpi with 4 joints, the terminal one as long as the three
others together. Labial palpi with 3 joints.

red-brown, straight. It does not reach the median
ocelus. Pedicel darker, 4 the scape in length, as long as
the four following joints together. Both anelli and the fol
lowing like funicle joint, increase in size against clava. The
following joints rather transverse. The last funicle joint
distinctly transverse (3:2). Clava with three joints, hardly
as long as the last three funicle joints together. Funicle and
clava dark brown, with minute hairs.

Thorax green with bronze-coloured sheen, flattened, ratio
between length and breadth 4:3. Pronotum visible from the
dorsal side, collar with sharp borders. Mesoscutum reticnlate.
Parapsidal furrow hardly visible. Scutellum great, with fina
reticulation than mesoscutum. Metanotum small. Propodeun
without a carina. The spiracles on the dorsal side of prope
deum are placed in a faint excavation. Side border of prop»-
deum with dark hairs. The median suture on mesopleurs
slender, but visible.

Wings hyaline, with hairs, naked on the base party. Veins
light brown. Ratio between length and breadth of fore winp
12:5.5. Marginal vein twice as long as radial vein (2:1.
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Fig. 10. Emwieiva piceae Ruachika.
a. fore wing ¢, b. hind wing €, c. head 3, 8. anlenna 3,
e. antenna 9, 1. lhorax §.
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and a little longer than submarginal vei (3.8:3.5). Submargi-
nal vein more slender than marginal vein. Angle between
radial vein and postmarginal vein ca. 45°. Ratio between
length of postmarginal vein and marginal vein 4:3. Ratio
between length of fore and hind wings 4:3. Ratio between
length and and breadth of hind wings 23:7, broadest at the
middle, narrower towards the ends. Submarginal vein fol-
lows the border of the wing a short distance, then it runs
into the wing. The last piece a little shorter than the first
{12:15). Just before the submarginal vein changes to mar-
ginal vein a little vein runs into the wing. It is 14 marginal
vein in length. Marginal vein as long as submarginal vein
Legs dark brown, Coxae with the same colour as thorax.
Knees and tarsi lighter.

Abdomen dark, longer than head and thorax together, a
little broader and tapering behind. A little part of oviposi-
tor visible. The abdominal segments nearly of the same siz2.
Length: 2—2.8 mm.

Male
differs from the female by the following trait of characters:
Scape enlarged in the distal part. Funicle joints not comple-
tely light brown. The last one more yellowish-withe. The
first two joints in clava dark, the last one white. Legs
especially the fore legs lighter than in the female. Radial
vein a little more than 4 of marginalis in length.

Length: 2—2.5 mm.

Described from material from Storjord in Saltdalen
Nsi 35.

Riology.

Holste (1922} is of the opinion that Eutelus piceae Ruschks
is a parasite on the gall midge Kaltenbachiclla strobi (Winn)
but he gives no direct proof of his assertion. In the tests
from Northern Norway the gall midge always appearel
together with E. piceas Ruschka. We cannot, however.
exclude the possibility that it is a hyperparasite, as severl
species of the same genus Iive in that way.

Distribution.

Eutelus piceae Ruschka was not common in the tests. It
was only reared from four of the sixty-one samples, The
most northern locality is Storfjord in Saltdalen (Nsi 3%.
Nordland, and the most southern Egge {NTi 33). In th
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same paper Ruschka mentioned that according to Trigardh,
the species has been found in Sweden. Ruschka has taken
it in Semmeringgebiet and Holste (1922) has reared it from
Upper Bavaria. The species has not been published from
Finland, in spite of the Finnish investigation of cones of
spruce in the year 1937,

Eutelus strobicola Ruschka.
Enielus sirobicola Ruschks, 1922, Zeitz. {. angew. Ent, Bd. 8, p. 161.

Historical Note.

The species was described by Ruschka (1922) in the same
paper he described E. piceae. The remarks under this speciss
are valid here too. Several characters of Pteromalus hohen-
heimensis Ratz. and P. sirobilobius Ratz. do not agree with
the species I have reared, but most of them agree with
Ruschka's description of E. strobicola.

Description.

Head green with bronze-coloured sheen, broader than
thorax. From dorsal view, head squeezed together on the
middle part. Ocelli form the corners in a triangle, where
the height is 14 the base. Eyes red, with minute hyaline
hairs. Frons reticulate. Apart from the excavated part dor-
sal to the antennal sockets, the frons is flat. Antennae inser-
ted just above the line between the ventral border of the
eyes. The distance between inserting points )4 the distance
hetween these and the border of the eyes. Clypeus cut. Right
mandible with 4 teeth, left with 3 teeth. Maxillary palpi with
1 joints, labial palpes with 3 joints.

Scape straight, red-yellowish to brown-yellowish. It does
not reach the median ocellus. Pedicel dark brown, ' the
scape in length, as Jong as the four following joints together.
Both anelli and the following like funicle joint increase in
size towards clava. The following joints rather transverse.
The last funicle joint distinct transverse (3:2), Clava with
three joints, hardly as long as the last three funicle joinis
together. Funicle brown, clava dark brown, often dark.
Funicle and clava with minute hairs.

Thorax green with bronze-coloured sheen, flattened, ratio
between length and breadth 4:3. Pronotum visible from the
dorsal side, collar with sharp borders. Mesoscutum reticulate.
Parapsidal furrows hardly visible. Scutellum great, with
finer reticulation than mesoscutum. Metanotum small. Pro-
podeum without a keel. The spiracles on the dorsal side of
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Fig. 11. Eulelua stvodicola Ruschua.
a. fore wing 7, B hind wing 9, ¢, antenna ?, d. antenna 4,
¢. head ¢, f. thorax 9.

propodeum are placed in a faint excavation. Side border of
propodenm with dark hairs. The median suture on meso-
pleura slender but visible.

Wings hyaline with hairs, naked on the base part. Veins
light brown. Ratio between length and breadth of fore wings
8.5:4. Marginal vein !4 time longer than radial vein (3:2).
Submarginal vein more slender than marginal vein and xel
so long (12.5:13). Angle between radial vein and postmar-
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ginal vein ca. 45°. Ratio between length of postmarginal vein
and marginal vein 3:1.7. Ratio between length of fore and
hind wings 8.5:6.5. Ratio between length and breadth of
hind wings 6.5: 1.8, broadest at the middle, narrower towards
the ends. Submarginal vein follows the border of the wings
a short distance then a piece of the same length runs into
the wings. Just before the submarginal vein changes to mar-
ginalis, a little vein runs into the wing. It is !} of the mar-
ginal vein in length. Marginal vein as long as the submarginal
vein.

Legs light brown. Coxae with the same colour as thorax.
Metafemora with a faint brown colour.

Abdomen dark, as long as head and thorax together, a little
broader and tapering. A small part of ovipositor visible. The
abgzmiml segments nearly of the same size. Length: 1.8
—2.2 mm.

Male

differs from the female by the following trait of characters:
Scape a little broader and more round. It is not enlarged in
the distal part as in E. piceae Ruschka. Funicle, with the
exception of the last joint light brown. The last funicle joint
and the two first joints of clava dark. The terminal joint in
clava white,

Length: 1.8—2 mm,

Described from material from Storjord in Saltdalen, Nsi 35.

Biology.

Our knowledge of the biology of this species agrees with
what we know sbout E. piceae Ruschka. Both are reared
together with Xaltenbachiella strobi (Winn.), and Holste
(1922) is of the opinion that they are parasites on this gall
midge. Gydrfi (1941 p. 88} mentions that Lovaszy discovered
one individual coming out of a cocoon from Bracon sp., which
is o parasite on Laspeyresia sirobilella (1..) and points out
the possibility of hyperparasitism. Gydrfi, himself, only knew
it from Kall. strobt (Winn,). I have found many pupae in
seales of cones where Kaltenbachiella strobi (Winn.) used to
live, and T have reared E. strobicola Ruschka from them.

Distribution.
Eutelus strobicola Ruschka was very common in.the cones

of spruce from the district investigated. The species was
reared from Saltdalen (Nsi 35) in north, to Rennebu (STi
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25), in south. In a sample consisting of 2 liters of cones from
Orkland (STi 56) it was the most common insect. In all 188
individuals of E. strobicola and 100 individuals of Kalt. strobi
{(Winn.} were reared. Of other chalcidids and proctotrupids
269 individuals from 7 different species were reared.

In 1951 the species was reared from cones from Arendal
(}J‘{.AYI:IQO)), Bs (TEi 22), Lerenskog (Ak 15), and Furnes
(Hes 18).

Tragirdh has dclivered material from Sweden to Dr.
Ruschka, and Dr. Jansson has informed me that it is also
reared from cones or spruce in Sweden. Gydrfi (1941) writes
that Kangas and Lovaszy have reared it from different places
in Finland. Helste (1922) has found it in Upper Bavaria, and
Ruschka (1922) in the semmering district in Germany.

Anogmus sirobilorum Thomson.
Axoymua atrobilorum Thomson, 1878, Hym. Scand., Bd. V, p. 83,

Historical note.

Thomson (1878) reared this species from cones of spruce.
Holste (1922) found it in all his samples of cones in Uppsr
Bavaria I have not succeeded in finding further information
on the species in the literature.

' Description.

Head green, as broad as thorax, perhaps a little broader.
From dorsal view, head squeezed together at the middle.
When dry, frons excavated and has a deep furrow, Ocelli
form the corners in a triangle, where the height is Y4 the
base. Eyes red, with minute hyaline hairs. Frons reticulate.
Apart from the excavated part dorsal to the antennal
sockets, the frons is flat. Clypeus cut. Antennae inserted just
above the line between the ventral border of the eyes. The
distance between the inserting points is as long as the
distance between these and the border of the eyes. Right
mandible with 4, left with 3 teeth. Maxillary palpi with {
joints, the terminal one nearly as long as the three other
together.

Seape light red-brown, does not reach the median ocellus.
Pedice! conical, dark on the fore side, dark brown on the
hind side, as long as the four following joints together. Ratio
between scape and pedicel 7:3. Both anelli and the following
funicle-like joint increase in size against clava. The following
Joints of the same size transverse, with hairs. Anelli and
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Fix. 12. Axogmua strabilorum Thoma,

a. fare wing 2, b. hind wing ¢, c. kead ¢,
d. antenna %, s antenna g, £. thorax ..

{funicle brown. Clava dark, consisting of three jnints, as long
as the last three funicle joints together. The terminal parts
a little squeezcd.
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Thorax green, with metallic sheen, a little flattened. Ratio
between length and breadth 4:3. Pronotum visible from the
dorsal side. Collare rounded off. Mesoscutum reticulate.
Parapsidal furrows hardly visible. Scutellum great, with
finer reiiculation than mesoscutum. Metanotum small. The
carina on propodeum faintly developed. The spiracles on the
dorsal side of propodeum are hardly placed in an excavation.
Side border of prepodeum with dark hairs. The median suture
on mesopleura slender. '

Wings hyaline, with hairs, naked on the base part. Veins
light brown. Ratio between length and breadth of fore
wings 9:4. Postmarginal vein slender, as long as marginal
vein. Angle between radial vein and postmarginal vein ca.
45°, Ratio between submarginal vein and marginal vein
3:2. Marginal vein twice as long as radial vein (2:1). Ratio
between length of fore and hind wings 9:6.5. Ratio between
Jength and breadth of hind wings 6.5:1.6, broadest at the
middle, narrower towards the ends. Submarginal vein follows
the border of the wing a short distance, then a piece of the
same length runs into the wings. Just before the submarginal
vein changes to marginal vein a little vein runs into the wing.
1t is 14 of submarginal vein in length.

Legs red browr Coxae darker. Metacoxae flattened from
the sides with metallic sheen. The upper parts of femurae
dark, brown iiear the knees.

Abdomen dark, longer than thorax. Petiolus small, trans-
verse. 2. segment covers nearly 14 of the abdomen. Ovi-
positor 15 of abdomen in length. '

- Length: 1,5—2.3 mm.

Mzale
differs from the female by the following trait of characters:
and pedical dark brown. Funicle dirty yellowish. Clava

dark. It has one large funicle joint more than the female,
but the little anellus-like funicle joint is missing. Legs
yellowish. Femora a little darker on the upper parts. Ab-
domen as long as thorax, egg-shaped, flattened on dry indi-
viduals.

Length: 1.5—1.8 mmn.

Described from material from Mosjeen (Nsi 26).

' Biology.
Already Thomeon (1878) knew that Anogmus strobilorum
Thoms. lived in cones of spruce. He does not, however, write
on which f the insects it parasitizes, Holate {1922) mentioned
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that it was a parasite on the gall midges Kaltenbachiella
strobi (Winn.) and Plemeliclla abietina Seitn. He has dis-
sected the imago from seeds of spruce and is quite sure that
it lives together with PL abistina Seitn. This gall midge has
not been found in my samples, but many specimens of
Anogmus strobilorum Thoms. have been reared, and therefore
it is probable that the species may be also a parasite on
Kaltenbachiella strobi (Winn.) teo.

The species was common all over the district. It was reared
from practically all the samples, and in many of them in
many individuals. In a sample consisting of 2 litres of cones
from Nord-Rana (Nsi 32), 192 individuals were reared, the
second common parasite. Only Aprostocetus strobilanae
(Ratz.) was more common, with 462 individuals. It was
reared 310 of Xalt. sirobi (Winn.).

Thomson (1878) writes that it is rare in Sweden. He does
not, however, mention from which place it was collected.
Holste (1922) has rared it from all his samples of cones in
Upper Bavaria. This is the only further information on the
distribution of the species. It has not been published from
Finland. Amanuensis W. Hellén, Helsingrirs, has told me
that it is not represented in the collections in the zoological
Museum, Helsingfors,

Eylophidae.
Elachertus nigritulus (Zett.).

Ealcdon nigrilulxs Zetterstedt, 1840, Ins. Lapp., p. 430, 5.
Extedon gemiculatus Ratzeburg, 1844, Ichn. d. Forstins, Bd. I, p. 188,
— Ratzeburg, 1848, Ichn. d. Forastins,, Bd. II, p. 158.
Kinchistus nigritulus (Zett.), Thomson, 1878, Hym. Scand. Bd. V, p. 196.
Elnchertus migritulus (Zett.), Schmiedeknecht, 1909, Gen. Ins. Bd. 97,
Chalcididae, p. 395.

Historical note.

Zetterstedt (1840) found this species in Lappland and de-
scribed it under the name Entedon nigritulus. Four years
later, Ratzeburg (1844) described a species of the genus,
Entedon, which in many characters agrees so well with
Zetterstedt’s species that it is probably the same specics. In
1848 he gives a better description and mentions that it is
reared from cones of spruce. Thomson (1878) placed it under
genus Elachitus Spinocla, mentioned a new locality and gave
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a short characterization of the species. Schmiedeknecht
(1909} changed the genus name to Elacherius Spincla. Holste
(1922) has reared the species from cones of spruce in Upper
Bavaria and points out that it is a parasite on Laspeyresia
atrobilella (L.). Lovaszy (1941) has taken it as parasite on
this moth in Finland, all over the country.

. Description.

Head black, narrower than thorax (6:7). Ocelli form
the corners in a triangle, where the height is 4 the base.
Distance between the laters) ocelli and the border of the eyes
is as long as the distance between the lateral ocelli. Frons
reticulate. When dry, frons excavated and has a deep furrow.
Eyes brown, with minute hyaline hairs. Clypeus cut. Anten-
nae inserted just under the line between the ventral border
of the eyes. Distance between the inscerting points greater
than the distance between these and the border of the eyes
{5:3). Parts round the eyes and on clupeus with long hairs.
Mandible with 2 big and 2 small teeth. Maxillary palpi with
two joints,

Scape straight, nearly 6 times as long as broad (14:2.5),
does not reach the medium ocellus. Pedicel hardly !5 scape
in length. Without anelli. First funicle joint longer than
broad (4:3). The three next square. The funicle joints
increase in size towards clava. Cava great, flattened, with
2 joints. It is as long as the two last funicle joints together.
The last clava joint ¥4 as long as the first. .Antennae black
with minute hyaline hairs.

Thorax black, flattened, longer than broad (5:3). Pro-
notum visible from the dorsal side, round, arched. Parapsidal
furrows distinct. Axillae round, arched. Scutellum as long
as broad, narrower towards mesoscutum, smooth, sheening.
Metanotum small, with a higher smooth part next to scutel-
Lu!g. Propodeum with a well-marked carina on the sides with

airs.

Wings hyaline, with hairs. Veins light brown. Ratio be-
tween length and breadth of fore wings 20:9. Submarginal
vein consists of a straight piece, from the base of the wing
and into the wing. A little piece then runs out to the be-
ginning of the marginal vein. The first piece nearly twice
as long as the last (21:9) with small jags which look like
ymall bubbles under bad microscopic enlargement. Ratio
between submarginal vein and marginal vein 15:13. Radial
vein ¥4 marginal vein in lenght. The enlargement in the end
of the radial vein with 4 round pores. Postmarginal vein 1.
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Fig. 13. Blacherina nigrituius (Zetl.).
a. antenna 3, b, antenna %, c. head <, 4. fore wing %,
«. hind wing ¢, f. thorax %.

‘imes radial vein in length (3:2). It is very weakly developed
a the distal part. Ratio between length of fore and hind
¥ings 21:16. Ratio between length and breadth of hind wings
{:1, Marginal vein as long as submarginal vein.

Legs dark brown. Coxae black coloured. Knees and the
Bstal part of tibiae and tarsi yellowish. The terminal joint
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of tarsi a little darker. Metacoxae twice as long as broad.
Ratic between length of coxae, femora, tiblae and tarsi on
hind legs 3:5:6:8.

Abdomen black, as long as head and thorax together. It
is oval in shape, dorso-ventral flattened and tapering at both
ends. Ovipositor barely visible,

Length: 1.6--1.8 mm.

Male
ditfers from the female by the following trait of characters:
Antennae stronger. Scape broader, a little more than twice
as long as broad (7:3). The last funicle joint transverse
(6:4). Pronotum seen from dorsal view a little shorter than
in the female. Abdomen as long as thorax, flattened dorso-
ventral and nearly circular.

Length: 1.3—1.6.

Described from material from Orkland (STi 56).

Biology.

Ratzeburg {1848, p. 159) wrote concerning Entedon gcni-
cxlatus Ratz.: “Hr. Nordlinger erzog mehrere 2% aus Fichten-
zapfen zu Hohenheim, in welchen strobilana und eine ceci-
domyia gewohnt hatten.” Holste (1922) mentioned that
EBlachertus wmigritulus (Zett.) is a parasite in Laspeyresia
strobilella (L.) without having any security for his assertion,
while Lowasy (1941) mentioned it as a common parasite in
that insect in Finland, and writes that the Jarvae lived as
ectoparasites and 4 to 8 individuals on each host. In Snidsa
(NTi 42}, I found, cn July 18, 1951, one dead larvae from
Laspeyresia strobilella (L.} in the axis of a cone. From this
specimen 18 pupae were dissected and from T of these
E. nigrituluy (Zett.) was reared. The late date of emergence
must be considered in connection with the very cold spring
and summer,

Distribution.

The species was reared from 10 different samples, from
Hattfjelldalen (Nsi 23) in north, to Rennebu {STi 25) i»
south, but the- number of individuals was small. Outside
Norway the species is known from Sweden, where Zetterstedt
(1840) has taken it in Karesuando and Kengis in Lappland,
15—22 August. Thomson (1878) found it on Oland, and
Lovaszy (1941) in Finland, where the species has been reared
from cones of spruce all over the country. In Germany Holste
(1922) mentions it from different localities in Upper Bavaris
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Aprostocetus strobilanae (Ratz,).

Eulophus strobilanae Ratxeburg, 1844, Ichn. d. Forstins, Bd, I, p. 166.

Trichocerus erythrophthalinue Ratzeburg, 1844, Ichn. d. Forstins, Bd. I,
p. 171,

Entedon strobilance Ratzeburg, 1848, Ichn. 4. Forstins, Bd. II, p. 167.

— Schmiedeknecht, 1909, Cen. Ins., Bd. 97, Chalcididae, p. 442,

Genilocerns erythropkthalmus Ratzeburg, 1848, Inch. d. Forstins, Bd. I1,
P 175,

Tctrastichus erythrophthalmus (Ratz.), Schmiedeknecht, 1909, Gen.
Inn, Bd. §7, Chaldididae, p, 474.

4dprostocetns sirodilanae (Rats.), Trigardh, 1917, Medd. f. Stat. Skagf.
anst,, FHft. 13—14, p. 1190.

Historical note.

Owing to the difference between the sexes, this species
has been described as two different species. Ratzeburg (1844)
described the female from two individuals as a species of
the genus Eulophus Geoffroy and named it E. strobilanae.
Later on Ratzeburg (1848) placed it in the genus Entedon
Dalm. Ratzeburg (1844) also described the male and placed
it in the new genus Trickocerus under the name of 7. ery-
thropthalmus, but in 1848 he transferred the species to the
genus Geniocerus Ratz. Schmiedeknecht not beeing aware of
the difference between the sexes, placed the male in the genus
Tetrastichus Haliday. In his great monograph on the Calcids
{1909), Trégdrdh (1917), however, who made a closer study
of the material, put the different looking female and male in
the same species. Ruschka, who has verified Trigirdh’s
material, placed the species in the genus Aprostocetus West-
wood. Holste (1922) has reared the insect from cones of
spruce in Upper Bavaria and disagreed with Trigirdh about
the host insect,

Description.
Female.

Head black, narrower than thorax (9:11) scattered with
hairs. Ocelli form the corners in a triangle where the height
is i the base. Distance between the lateral ocelli nearly
twice the distance between the ocelli and the border of the
tyes (13:7). Frons reticulate, excavated when dry. Eyes
red, scattered with minute hyaline hairs, especially on the
lower parts. Clypeus weakly rounded. Antennae inserted
sbove the line between the ventral border of the eyes.
Distance between the inserting points is as long as the
distance from these to the border of the eyes. Mandible with
two distinct teeth and a faint trace of a third. Maxillary
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Fig. 14 Aprosioccius strodidanas (Ratz).
s fors wing 2, b hind wing €, ¢. head €,
d. antepos ¥, e. antenna 3, . thorax 5.
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palpi with only one joint. Antennae black, apart from the
anelli, it consists of 8 joints. Scapus reaches the median
ocellus, 4 times as long as broad. Pedicellus %% as long
as scapus. Antennae with 3 minute anelli, which are difficult
to see without a good microscope. They increase in size
against the funicle. Fumicle with 3 joints, which increase a
little in thickness against clava. Ratio between length of
the joints 12:10:8. Claca oval, with 3 joints, nearly as long
as the two last funicle joints together. Antennae scattered,
with hairs, which are shorter than the breadth of the joint.

Thorax longer than broad (13:11), black, with a very
minute reticulation stretched in length. Pronotum barely
visible from the dorsal side. Mesoscutum with a weak median
furrow. Parapsidal furrows deep and distinet. Scutellum
broader than long (6:5). Laterally two small furrows run
in length. More median two other more distinct furrows run
in the same direction. Scutellum is characterised by these
{ furrows. Metanotum narrow, falls in 3 parts, while
the middle part is higher than the lateral parts. Propodeum
with another reticulation, more round meshes and without
carina,

Wings hyaline with hairs. Veins light brown. Ratio be-
tween length and breadth of fore wings 12:5. Submarginal
vein straight, narrower on the distal part. Marginal vein
twice as thick as submarpinal vein. Ratio between sub-
marginal vein and marginal vein 3:4. Radial vein V; of mar-
ginal vein in length. Postmarginal short, 15 of radial vein
in length. Ratio between length of fore and hind wings 4:3.
Ratio between length and breadth of hind wings 4:1. Ratio
between submarginal vein and marginal vein 2:3.

Coxae and femorae black. Knees yellow. Tibiae and tarsi
brown. Ratio between coxae, femora, tibiae, and tarsi on
hind legs 1:2.5:3.5:2.

Abdomen black, long, nearly twice as long as head and
thorax together (8.5:4.5), tapering behind. Ovipositor l§
of abdomen in length.

Length: 1.7—2.3 mm.

Male

differs from the female by the following trait of characters:
Antennae longer. Setting aside the anelli, it consists of 9
joints with long hairs. Scape club-shaped, flattened from the
sides with a keel on the underside, and three times as long
as broad. Pedicel nearly 14 of scape in length {6:17). Two
anelli, which are very small, but visible under the microscope
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when mounted in Canada baisam. Funicle joints with a
peculiar building. Their underside fiattened, overside swol-
ien in the proximal part and carries a crossgrained rank with
long stiff hairs. The hairs nearly as long as three of the
joints logether. Ratio between length of funicle joints, from
anelli to claca, 7:9:11:1:10. The two next joints are
narrower than the others (3:5). The first of them, which
carries the same sort of hairs as the funicle joints, are longer
than the next one (10:8.5). Funicle and clava with minute
hairs, hardly longer than the lenght of the joint. A greater
part of pronotum visible from the dorsal side. Propodeum
broader than in the female, especially in the middle part.
Abdomen shorter than head and thorax together (3.5:4).

Length: 1.5-18

Described from material from Nord-Rana (Nsi 32).

Biology.

When Ratzeburg {1844) described the species it was reared
from cones of spruce attacked by Laspeyresis strobilella (L.).
This is mentioned both for the female and the male. Triagirdh
(1817) controlled the time for rearing for insects’ damage to
cones of spruce, and according to his table, he concludes that
the host is Torymus azurews Boh. Holste (1922} is of the
opinion that the species is a parasite in Plemeliella abietinn
Seitn. and Kaltenbachiclla strobi (Winn.). He dissected it
from seeds of spruce and is quite sure that it lives in
Pl. abictina Seitn. I have not myself studied the biology of
this species in Norway.

Distribution.

Aprostocetus strobilanae (Ratz.} is distributed all over the
district, from Rognan in Saltdalen (Nsi 35}, to the border of
the spruce forest towards the mountains in southern Norway.
In 1651 it was reared from Austre Moland (AAy 11), and
Lorenskog (AK 13). Strand (1819) mentioned a species
Tetrastichus strobilange Ratz. from Porsgrunn (TEy 4), bul
it has been impossiblee for me to get hold of this specimen.

The species is distributed in spruce forests all over Sweden
(Trigirdh 1917). -In the literature it is not mentioned from
Finland, but according to persunal information from Mr. W,
Hellén, specimens collected by E. Tahvonen are in the collec-
ticn of the Zoological Museum at Helsingfors. In Central-
Furope it was reared from cones of spruce by Holste {1922)
in Upper Bavaria.
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Serphoidae.
Calliceratidae.
Aphanogmus strobilorum n. sp.

The genus Aphanogmus Thomson embraces many species
which are difficult to separate. Kieffer (1914 b) mentions 23
species from the paleartic zone, while Szelenyi (1940) quotes
30 species in his key to the females. Both these publications
I have used in my trail to identify the species reared from
spruce cones, but it does not fully agree with the species
described. Dr. Jansson, Sweden, who kindly examined my
material, did not come to a definite result as to the species.

In some characters it agrees with Aph. furcatus Kief. but
the longitudinal furrow on mesoscutum and the ratio between
radial vein and marginal vein separate it from that species.
Aph. hyalinipennis Thoms. and Aph. fumipennis Thoms. have
a shining mesoscutum and distinetly transversal funicle
joints, and they do not agree with the obviously new species.
According to the description, Aph. compressiventris (Forst.)
differs on account of its size and difference in colour.

Description.
Female.

Head black, transverse. Seen from the dorsal side, twice
as broad as long and a little broader than thorax. It is reti-
culate, with minute hyaline hairs. Crown has an arched edge
behind the ocelli, with a median longitudinal furrow, which
is indistinct between the ocelli. Ocelli form the corners in
a triangle where the height is )4 the base. The distance be-
iween the lateral ocelli a little longer than the distance
between this this and the border of the eyes (13:10). Frons
little longer thanbroad (6:5),with a half ellipsoidal exacava-
lion from the inserting points of the antennae and up to 14
of the height of the eyes. Eyes with minute hairs. Mandibles
with two teeth. Maxillary palpae with three joints. Antennae
with 10 joints. The distal part club-shaped. Antennae with
hairs, Some of them as long as the breadth of the joint to
which they are fastened. Scape and pedicel dark brown.
Funicle joints nearly black. Scape rather large, the proximal
part enlarged giving it a club-like appearance. 1t is as long
as the four following jointa together. Pedicel 3 times as
long as broad. 1. flagellum-joint 34 of pedicel in length and
twice as long as broad. 2. og 3. joints equal, longer than
broad. 4. a little broader, but not as broad as long. The
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Yomm

Viomm abetfg
Fig. 1. Aphanegmns atrodilornws n. ap,

a. head from above ¢, b. head In front ¢, ¢ fore wing,
d. hind wing, e. antenna ¢, £. antenna &, g. thorax .

following joints broader, the 7. distincly transverse. The
termingl joint a little lJonger than the two last joints
together (8:7).

Thorax black, 11, times as long as broad, flattened from
the sides and 114 times a3 high as broad. Mesoscutum broader
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than long {(3:2), sheening, with minute reticulation. Median
it has a thin but visible furrow. Scutellum as long as meso-
scutum, with the same exterior structure. It differs from
mesoscutum by a distinct furrow in length. The furrow in
frenum consists of minute hollows, which come in contact
before they reach the anterior border of frenum. Metanotum
very narrow. Propodeum slanting, only the hind corner visible
from the dorsal side. Pleura with minute folds in length,

Wings, hyaline with hairs, reach behind the abdomen. Fore
wings three times as long as broad. Radial vein yellowish-
brown, arched, nearly twice as long as marginal vein (13:7).
Marginal vein and submarginal vein brown. Hind wings
nearly as long as fore wings (6:7), and 5 times as long
as broad, without veins.

Legs dark brown. Knees, the distal purts of tibia and tarsi
light brown.

Abdomen black, sheening, as long as head and thorax
together, a little flattened from the sides. The first segment
covers 25 of the abdomen.

Length: 0.9—1.3.

Male

differs from the female by the following trait of characters:
Antennae with 11 joints. The hairs on them longer than the
breadth of the joints. Scape with a longer narrow piece in
lhe distal part, as long as the two next joints together. Pedi-
cel small, egg-shaped, light in the distal part. The 1. flagel-
lum joint twice as long as the pedicel, light on the proximal
part. 2. joint a little longer than 34 of the 1. one (9:7).
3. joint a little shorter than the 2.one (6:7). 4.—7T. joints
equal, curved on the out-side, faintly saw-toothed. 5.—7.
Joints with long hairs on the out-zside. The 8. joint a little
shorter than the 7.one {5:6). The terminal joint as long
as the first flagellum joint, with hairs on the out-side.

Length: 0.8—1.0 mm,

The holotype and paratypes are kept in the colection in
Zoological Museum, Osclo.

Biology and rearing place.

Aphanogmus strobilorum is a parasite on the gall midge
Ritbsaamenia strobi (Kieff.). Scales of cones with pupae of
this gall midge were placed for rearing in small test tubes.
Besides gall midges 9 individuals of this parasite, 4 $3 and
3 d & were reared. The spruce cones were collected on Finsas
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Smabrukskole, Snisa (NTi 42). The cones were from the
previous year, and the insects had wintered as pupae in the
cones. On July 10,, the cones were taken into a warm room,
and after three days the insects emerged. This is my only
find of the species, but at the locality mentioned Riibssamenia
strobi (Kieff.) was the most common insect on spruce cones.

Platygasteridae.

Hypocampsis contorticornis (Ratz.).
Pintysasier contorticorniz Ratzeburg, 1844, Ichn. d. Forstins, Bd. I,
21

p. 313
— Ratzeburg, 1848, Ichn. ¢, Forstiru, Bd. II, p. 143.
Platygaster (Triplotypaster) contorticorsis Ratz., Kieffer, 19813, Brot.
zo0l., Bd. 11, p. 178.
— ‘Trighrdh, 1017, Medd, f. Stat. Skogf. anst, Hft. 13—14, p. 11714,
Triplatyyaater contorticornis (Ratz.), Kieffer, 1914, Andre. Spec. Hym.
Eur,, Bd. 11, p. 362 :
— Kieffer, 1928, Das Tierreich, 48, Lief., Scelionidae, p. 706.
Hypocg:ﬂh contorticornis (Ratz.), Szelenyl, 1939, Folia ent.hung.,
. 3, p 100.

Historical note.

Ratzeburg (1844) described the species on material reared
from spruce cones and supposed that it lives in the gall
midges. He published a supplemental description in 1948 and
quotes new localities in 1852, Kieffer (1913) writes about
the species in a work on Platygasteridae and places it in
a new subgenus, Triplatygaster. The most thorough investi-
gation on the species was published by Trigirdh (1917). He
describes the female and the male and gives new information
on the biology. In 1914, Kieffer places it in the new genus
Triplatygaster Kieffer. Holste (1922) has reared it from
cones of spruce in UYpper Bavaria. In a monograph concerning
Scelionidae, Kieffer (1926) gives & description together with
a review of the distribution. Szelenyi (1938) places it in the
gneus Hypocampsis Forster.

Description.
Female.

Head black, broader than thorax (6:5). Ocelli placed
nearly in a straight line, the median a little more below. The
distance between the median and lateral ocelli is as long as
the distance between the lateral oceili and the border of the
eyes. Frons with minute reticulation and hairs. The lower
part of frons with minute transverse furrows and a keel
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210 mm 210 mm
——— a. d'- .-f —— b."

Fig. 16. Hypocampsis contorticornis (Ratz.).
a. head ¢, b. fore wing €, ¢. Mnd wing &,
d. antenna ¢, e, antenna &, f. thorax 9.

which terminates in a projection between the inserting points
of the antennae. The distance between the inserting points
and the eyes nearly twice the distance between the inserting
points {7:4). Maxillary palpi with two joints. The terminal
on: with two hairs which are as long as the both joints
logether. Mandibles with two teeth. Antennae black, 10-
jointed, with minute hairs. The basal segment light brown
and arched. Scape nearly straight, a little broader in the
distal part, and longer than the distance between the in-
serling points and the median ocellus. Pedicel club-shaped,
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3 times as long as broad and !4 the scape in length. The
1.flagellum joint twice as long as broad, the 2.one of the
same breadth, but twice as long. The joints following take
off in length. -The joints are straight on the inner side, but
on the out-side they increase in breadth against the distal
part. The last three joints are equal, apart from the ter-
minal one, which is rounded off.

Thorax black, sheening, twice as long as broad. Pronotum
only visible from the dorsal side as a narrow arch. Meso-
scutum lengthened, with longitudinal reticulation. Parapsidal
furrows nearly straight, they converge against the posterior
part of mesoscutum. Axillae triangular. Scutellum a little
broader than long {9:8), the dorsal side rounded off. Metano-
tum narrow. Propodeum with stiff light hairs, median with
two longitudinal lists.

Wings hyaline with hairs, a part of the wings near the
the base naked, otherwise with few hairs. Ratio between
length and breadth of fore wings 11:4. Ou the base of the
wing is the beginning of a submarginal vein, but it does not
run into the wings. Other veins wanting. Ratio between
length of fore and hind wings 11:9. Ratic between length
and breadth of hind wings 9:2.

Legs black, the distal parts of tibiae and tarsi brown.
Protibia with a hyaline three-toothed spur.

Abdomen dorso-ventral flattened, sheening black, tapering,

longer than head and thorax together (9:7). Petiolus with
many hairs. Measured on the anterior border it is twice as
broad as long. On the dorsal side two lists run from the
corner and converge against the first abdominal segment.
Petiolus and the first abdominal segment as long as the rest
of the abdomen. On the dorsal side of the first segment two
furrows run parallel to the border from the base 14 inte
the segment. On the anterior part the furrows are covered
with light hairs. On the ventral side there are corresponding
furrows, but they are more distinct and narrower, faintly
S-shaped and reach 24 into the segment.
Length: 2.2—-2.7 mm.

Mzale

differs from the female by the following trait of characters:
Scape very faintly S-shaped, nearly equal in breadth and 7
times as long a3 broad. Pedicel egg-shaped. 1.flagellum
joint small, !5 the pedicel in length, as broad as long, nar-
rower against the proximal part. 2.flagellum joint twice as
broad as the following joints, with a deep and wide slanting
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furrow on the underside. Ratio between length and breadth
9:7. Flagellum joints 3—7 equal. The terminal joint a little
longer than the last one (9:7). Abdomen as long as head
and thorax together, rounded behind.

Length: 2—2.5 mm.

Described from material from Laksfors (Nsi 24).

Biology.

Ratzeburg (1848) reared this species from cones of spruce
attacked by Laspeyresia strobilelle (L.) and “cecidomyia”.
Subsequent investigations (Triigirdh 1917, Holste 1922)
prove that Hyp. contorticornis (Ratz.) lives as endoparasite
in the larvae of Plemeliella abietina Seitn. and Kaltenbackielln
strobi (Winn.). Many times I found pupae and dead imagines
of the parasite in the cocoon of Kalt, strobi (Winn.). The
parasite was reared either a little before the gall midges,
or at the same time and possibly it attacks the gall midges
early in their deviopment. Holste (1922) has dissected
imagines and pupae from seeds and scales of cones, and
Gydrfi {1941) has reared the parasite from both species of
gall midges. '

Distribution.

The species was reared from most localities in the district
with the exception of the higher mountain forest in Hattfjell-
dalen (Nsi 23). Kalt. strobi (Winn.) was reared in great
number from these places, so the want of hosts was not the
reason. The species was reared from Rognan in Saltdalen
(Nsi 35) in north, to Singsds (Tsi 30) in south. In 1951 it
was reared from Lorenskog {AK. 15). Scheyen (1927) men-
tions it from Trendelag and Nordland in 1924 and 1925.
I'have not succeeded in getting hold of this material. In 1931,
Scheyen mentions it from the same districts. In examining
the material, which the Governmental Entomologist T. H.
Scheyen kindly has placed at my disposal I found that the
previous jdentification could not be correct and that the
species were Bufelus sirobicola Ruschka. Eide (1927) has
reared the parasite from Trendelag, but the material is not
xept up. In his monograph concerning Scelionidae Kieffer
{1026) mentions Norway as a part of the distribution terri-
lory of the species. It is evident from his publications that
he knew the paper of Trigirdh concerning Sweden, and since
Rieffer does not mention that the insect is distributed in
Sweden, he has possibly confused Sweden and Norway. I have
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not succeeded in finding any other information on the species
trom Norway at so early a time. Hypocampsis contorticorsis
{Ratz.) is distributed in Sweden (Trigardh 1917}, Finland
{GySrfi 1941) and Germany (Ratzeburg 1844, 1848, 1852,
Holste 1922) and France {Kieffer 1926).

Braconidae.

Braconinae.
Bracon pineti Thoms.

Trigirdh (1917) and Lovaszy (1941) have reared a species
of the genus Bracon from spruce cones in Sweden and Fin-
land. They could not identify the species, but point out that
it lives parasitically on Laspeyresia strobilella {L.). Holste
(1922) aiso mentions it as a parasite on this insect. Fahringer
(1928) who has reared it from cones of spruce, is of the
opinion that Erxobius longicorais Sturm. and E. abietis P.
are the hosts. In my samples, I have reared many B. Pineti
Thoms., but no specimens of these beetles. I therefore con-
sidor it most probable that Bracon pineti Thoms. must have
still another host in Norway, viz., Laspeyresia strobilella L.

Distribution.

The species was not common in the investigated district in
1951. In most samples is was reared only in 3—4 individuals,
but in one sample consisting of 4 litres of cones 26 individuals,
all females were reared. During the spring 1951, the species
was reared from Bs (TEi 22), Lerenskog (AKX 15}, and
Arendal (AAy 10). Holste {1022) has reared it from cones
of spruce in Upper Bavaria, and Fahringer (1928) mentions
that it is taken in Austria (in the vicinity of Wien), Thilringen
(Blankenburg) and Dalmatia (Gravosa).

Ichneumenidae.
Pimplinae.

Ephialtes glabratus Ratz.
~ The species was described by Ratzeburg (1852). Reissig
nad reared it from cones of spruce, and Ratzeburg writes
that it is a parasite on Laspeyresia strobilella {L.). Triigirdh
(1917) and Holste {1922) have reared the species from cones
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of spruce, and Lovaszy (1941) who has figured the mouth
parts of the larvae, points out that it lives ectoparasitically
on Laspeyresia strobilella (L.) I have found a dead imago
in the marrow of a cone, which was attacked by Lasp.
strobilella (L.}.

Distribution.

The species has been reared from 10 samples, but in few
individuals only. It was most common in Selbu (STi 338),
the locality where I found the greatest attack from Lasp.
strobilella (L.). In 1851 the species was reared from Bo
(TEi 22), Lerenskog (AK 15), and Oslo.

It has been reared from cones of spruce in Sweden (Tré-
girdh 1917), Finland (Lovaszy 1941}, Upper Bavaria (Holste
1922) and Germany (Ratzeburg 1852).

Epiurus atro-coxatus Pfeffer.

The species is, according to Roman (1939), at first de-
scribed by Pfeffer in 1913. Roman (1917) described it as
Epiurus geniculatus (Kriechb.) var. suecicus Rn. but in 1939
he points out that it is the same species as Pfeffer had
previously described. Trigirdh (1917) mentions it as Epturus
geniculatus Krb.

Distribution,

In my material it was only reared from Stod (NTi 36),1¢
and 1 & and from Selbu (STi 38), 1 2.

Trigirdh (1917) reared it from “Kdpings ock Kinne revir”
and Boda krkp. in Sweden. Roman (1916) reared it from
Pissodes validirostris in cones of pine from Ingard nearStock-
holm, Sweden. Holste (1922) mentions it under the name
of Epiurus geniculatus Tgh. and has reared it from cones of
spruce from Enterrottach in Upper Bavaria.

Ophioninae.
Nemeritis transfuga (Grav.).
Schmiedeknecht (1902—1914, 1930) mentions the species
as Phaedroctonus transfugus Grav. Mr. W. Hellén, who has
identified the species, placed it in the genus Nemeritis Holm-
gren. The closeiy allied species, Nemeritis cremastoides
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Holmgren, Schmiedeknecht (1902—1914, 1930) also placed
in the genus Phaedrocionus First., but in later publications
on farest entomology it is called Nemeritis cremastoides
Holmgren.

The twi mentioned species can, according to Schmiede-
knecht (1902 —1914), be separated on seccount of the dif-
ferent length of the ovipositor in relation to the length of
the abdomen. N. iransfuga Grav. has an ovipositor which
is half the length of the abdomen, while in N. cremastoides
Holmgr. the ovipositor is as long as the abdomen. In previous
investigations, treating ‘insects from cones of spruce in
Sweden {Trigirdh 1917), Finland (Lovaszy 1941) and Upper
Bavaria {Holste 1922} the investigators mention that they
have reared N. cremastoides Holmgr., but they do not quote
N. transfugs Grav. Trigirdh 1917, fig.8) has figured
N. cremastoides Holmgr., while Lovaszy (1841, Abb. 1 c) has
published a photograph of the same species. From both
figures it appears that the ovipositor is distinctly shorter
than the abdomen and in conformity to Schmiedeknecht
(1902—1914) the species then must be N. transfuga Grav.

According to Schmiedeknecht (1902—1914), Brischke
mentions Dioryctria abictella as the host of N. transfuga
Grav. Trigirdh (1917) and Lovaszy (1941) have found
N. cremastoides Holmgr. as a parasite on Laspeyresia strobi-
lella (L.). When the cones were collected there were none
that seemed to be attacked by Dioryctria abietella, but
Laspeyresia strobilella (L.) was common all over the
districts.

Distribution.

The species has been reared from 17 samples, most of them
containing few individuals (2—3). In Selbu (STi 38), how-
ever, 19 individuals were reared from 4 litres of cones. From
the same sample also 78 Lasp. strobilella (L.) were reared.
During the spring 1851, the species was reared from cones
collected at Arendal (AAy 10), Be (TEi 22), and Leren

skog (AK 15).
Schmiedeknecht (1902—1914) points out that the distr:

bution territory is North and Central Europe.



Fig. 18.

Fig. 20.

Flg. 17. The occurrence of Eupithecia pini {Retz.).
Fig. 18. The occurrence of Eupithccia Uilunulata {Zett.}.

{L.).

Fig. 1. The occurrence of Lespryresia strobilelia
Fiz. 20. The occurrence of Riibsaamenia sirobi (Kieffer).



Fig. 21. The occurrence of Torymus azurexs Boh.

Fig. 22. The occurrence of Torymus caudatus Boh.
Fig. 23. The cecurrence of Lifomastiz {runcatulus Thomas.

Fig. 24. The occurrence of Euteius piceas Ruschka
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Fig. 25. The occurrence of Euielus alrobicola Ruschka.
Fig. 26. The occurrence of Anogmus atrabilorsm Thoms.
Fig. 21. The occurrence of Elacheriws nigrifilns (Zett.:,
Fig. 28. The occurrence of Asrostoceius atrobilanae (Ratz.).
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Fig. 31

Fig. 29. The occurrence of Hypocampais conforticomnia (Ratz.).
¥ig. 30. The occurrence ot Bracon pinsti Thoms.
Fig. 31. The occurrence of Ephialies plabratxs Ratz,
Fig. 32. The otcurrence of Nemeritia transfuns Crav,
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Summary.

1. During the autumn 1951, 61 samples of spruce cones were
collected in different localities in Nordland and Trendelag
counties in Northern Norway. The cones were put in
specially constructed rearing cases at Statens Skogfre-
verk, Hamar. In the spring and summer 1852, 19 different
species of insects were reared from the cones.

2, Among the Lepidoptera, the geometrid Pupithecia pini
(Retz.) was rare, while Fupithecia bilunulata (Zett.) was
more common. The Tortricid Laspeyresia strobilclla (L.)
has been reared from practically all the semples and was
perhaps the most gserious damaging insect.

3. The gall midge, Kalienbachiclla strobi (Winn.) was the
most common insect, reared in great number in all the
samples, Ritbsaamenia strobi (Kieffer), which previously
has been found only in Upper Bavaria, was found in 43
samples, but only a few specimens in each.

4. Parasitic Hymenoptera were reared in great numbers.
Among the Chalcids, only Torymus szureus Boh. was
previously known from Norway. The species: Torymus
caudaius Boh., Litomastix iruncatulus Thoms., Eutelus
piceae Ruschka, Eutelus strobicola Ruschka, Anogmus
strobilorum Thoms., Elachertus nigritulus (Zett.) and
Aprostocetus sirobilanase (Ratz.) are new to the Nor-
wegian fauna. Litomastix truncatulus Thoms. has not
previously been published as reared from spruce cones.
Two Proctotrupid were reared viz. Hypocampsis contorti-
cornis {Ratz.) which was very common and Aphanogmus
strobilorum n,sp. reared from Riibsaamenia strobi
(Kieffer). All these Hymenoptera are redeseribed from
Norwegian materials. The Braconid, Bracon pincti Thoms.
and the Ichneumonids, Ephialies glabratus Ratz., Epiurus
atro-coxatus Pfef. and Nemeritis transfuga Grav. were
reared .in small numbers. None of the last mentioned
species have previously been known from Norway.
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