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Fig. I. The monthly mean air temperature from Ap­
ril-October 1979 (----l and 1980 (- - - l, and the 
monthly air temperature for the years 1931-1960 
(- - - l in Oslo, south-eastern Norway. 

The apple trees flowered 2 weeks later in 
1979 than in 1980 and 1981. The bloom was 
conspicuously richer in 1980 than in 1979 and 
1981, but the yield was approximately the same 
all years. 

METHODS 

Specimens of P. mali were collected at regular 
intervals from May till early November 1979 
and 1980 by the beating method of Steiner 
(1962). The branches were knocked with a stick, 
and falling insects collected in a net with an ope­
ning frame of 0.25 m 2. On each day of collection 
a total of 52 branches were knocked, each recei­
ving 5 rapid knocks. An equal number of bran­
ches on the sunny side and in the shade were ut­
ilized. Young nymphs are quite difficult to col­
lect when using the beating method, but some 
were sampled from the flower clusters, which 
fell into the net. To obtain better estimates of 
nymphs, they were also sampled directly from 
clusters with flowers and leaves, and leaves 
only, during the period of 30 April- 13 June 
1980 and 2 May-l 0 June 1981. An amount of 

interval during these sampling periods. On each 
day of collection clusters were taken from all 
apple trees in the orchard. 

Apple trees with light bloom is defined as 
0-7 blossom clusters per I m branch, and 
heavy bloom as 12 - 34 blossom clusters per 1 
m branch. 

Specimens of P. mali were examined and co­
unted under a stereoscopic microcope (I Ox). On 
each day of collection the total body length of a 
random sample of 25 adult males and 25 adult 
females were measured. 

All statistical tests in the present paper" are ba­
sed on a 5% significance level. 

RESULTS AND DISCUSSION 

1. The habitat and life cycle 

The number of nymphs collected from clusters 
with flowers and leaves, and leaves only are 
shown in Table 1. According tQ «Mann-Whit­
ney U-test» (ElIiott 1971) nymphs were more 
abundant in clusters with flowers and leaves 
than in clusters with leaves only (P <0.05). 

The development of the nymphs occurred 
synchronously with the development of the. 
apple blossoms (Fig. 2). The psyllids appeared 
mainly as first and second instars during leaf 
emergence and in green cluster stage. The first 
and second instars live on leaf stalks and within 
curled leaves. Third instar nymphs were found 
at the time when the apple blossoms were in the 
ballon and flowering stages. These instars ma­
inly appeared on leaf and flower stalks, but also 
on the leaf surfaces. Fourth instar nymphs ma­
inly appeared when the apple were in flower, 
the fifth instar nymphs when the apple were in 
the flowering and faded flower stages. These in­
dividuals were observed on the surface of the 
leaves, and were especially abundant on the un­
derside of the leaves as well as on leaf and flo­
wer stalks. The adults emerged quite synchrono-

Table I. Numbers of Psyl/a mali nymphs in leaf clusters and blossom clusters in different developmental sta­
ges, sampled on apple in 1981. 

Date	 Blossom No. of blossom No. of No. of leaf No. of 
stage clusters nymphs clusters nymphs 

19 May Ballon 35 245 20 61 
24 May Flowering 55 170 49 100 
27 May Flowering 37 193 60 52 
30 May Flowering 65 358 33 78 
2 June 80 % faded flower 40 151 10 3 

Total	 232 1117 172 294 
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Fig. 2. The development of Psylla mali nymphs in in­
star I - V in reallion to the development of the apple 
blossoms at Gaustad, Oslo, in 1980 and 1981. The 
nymphs were sampled directly from the blossom 
clusters. 

usly. During 2 - 3 days the nymphs were trans­
'formed to imagines. The adults appeared from 
the flower fall onwards, and Were mainly found 
on leaf surfaces and on the fruitl>. 

In the blossom clusters the nyrr.phs obtain 
protection in a predictable environment offering 
satisfactory foO(i\ conditions. The nym;>hs move 
very slowly while the adults are firm !umpers 
land much more difficult to catch for any preda­
tors. Thus it appeared favorable for P. m~li to 
have reached the adult stage when the flo\\ers 
have shed their leaves. 

The life cycle of P. mali on apple is shown in 
Fig. 3 & 4. In 1979, the hatching of P. mali oc­
curred 2- 3 weeks later than in 1980. This may 
be due to the low air temperatures in April and 
May 1979 (Fig. I). The samples sizes of the 
nymphs were limited (Fig. 3 & 4), as they live 
well protected among the leaves and flowers, 
but the duration of each nymphal stage is in ago 
reement with the data presented in Fig. 2. The 
nymphal stages of P. mali lasted for relatively 
short time; the nymphs were found on apple for 
approx. 5 weeks. The adult stage, however, oc­
curred on apple for approx. 5 months. In both 
years the eggs of P. mali were observed on the 
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bark of the apple branches in early September. 
In 1980, copulation as late as 21 October was 
observed. According to Speyer (I929) in Ger­
many P. mali copulate between JUne and Octo­
ber while the eggs are laid during September 
and October. These results are in agreement 
with my observations from Oslo. Consequently, 
a long period of time passed from the commen­
cement of the copulation period to the first eggs 
were observed in the autumn. The eggs are pla­
ced on the bark of the branches and are pro­
bably much more vulnerable to predation than 
the fast moving adults. Since adult mortality inc­
reases with time, the egglaying cannot be post· 
poned too long. Thus, it appears reasonable to 
expect that the eggs are laid at the time which 
give the highest number of viable offspring 
when integrated over the total adult life span. 
The oviposition period lasted throughout two 
months. In spite of this long period the nymphal 
llevelopment occurred synchronously in the sp­
ri~. Thus, there may be an egg diapause during 
wimer, as suggested by SkAnland & S0mme 
(I 98 I\. 

2. The seXfatio and body length 

The sex distr'bution of P. mali on apple is shown 
in Fig. 3 & 4. 'aoth sexes occurred simultaneous 
on apple. However, the males dominated signifi­
cantly all morths between June-August 
(P <0.000, while CD.e sex ratio appeared equal in 
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Fig. 4. The life cycle of Psylla mali on apple at Gaus­
tad, Oslo, from 6 May-7 November 1980. The 
nymphal instars I-V and adult males and females 
are estimated in per cent total number of P. mali 
individuals in each sampling series. The material was 
collected by Steiner's (1962) beating method. 

(I 929) apple is the main food plant of P. mali, 
but the adults often migrate to other plants 
searching for food. Speyer (I 929) maintains that 
such migrations may take place from 
June-September. The sex ratio of P. mali found 
in the present study indicate that if such migra­
tions occur, the majority among the migrants 
were females. As one male can fertilize the oocy­
tes of several females (Speyer 1929), it is not the 
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Fig. 3. The life cycle of Psylla mali on apple at Gaus­
tad, Oslo, from 21 May-6 November 1979. The 
nymphal instars I - V and adult males and females 
are estimated in per cent of total number of P. mali 
individuals in each sampling series. The material was 
collected by Steiner's (1962) beating method. 
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September and October (<<Test of significance of 
binominal proportion.» Snedecor & Cochran 
1967). In both years, the average sex ratio (fe­
male/male) was 0.77. According to Speyer 
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(P <0.00, tested with Student's 't'-test (e.g. Sne­
decor & Cochran 1967). The difference were1979 
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Fig. 5. Average body length. standard deviation. and 
• total range of variance of the measured adult females 

(._-_.) and males (._-_.) of PS.I'lla mali caught at Gaus­
tad. south-eastern Norway. between June-November 
1979 and 1980. 

male but the female fecundity which gives the 
upper limit fof the number of possible offspring 

•	 in a population. Thus, it may be more important 
for females than males to obtain proper food 
conditions, and when food is limited it may be a 
higher selective premium for migratory females 
than males. The greater need for food among 
females than males is also indicated by the fact 
that the males Were generally smaller than the 
females (Fig. 5). The difference between the 
sexes was highly significant all months 

most pronounced in September and October 
(P <0.000. A reason for this sexual differences 
may be that larger females are more fecund than 
smaller females, while males have no similar se· 
lective advantage by being large. 

The average body length of the females inc­
reased during autumn. This may be an effect of 
the female fecundity, as the abdomen at that 
time was ftlled with oocytes in different develop­
mental stages. 

3. The population density 

A total of 7753 specimens of P. mali was collec· 
ted during 18 samplings in 1979 and 25350 spe· 
cimens during 27 samplings in 1980 (Fig. 3 & 4). 
The population density was much higher in 
1980 than in 1979, although predators as lady­
birds and the bugs Anthocoris nemorum (L.), 
Atractotomus mali (Meyer-Diir), Orthoty/us 
marginalis Reuter, and Psallus ambiguus (Fal· 
len) were also more numerous in 1980 (Jonsson 
198 I). A limiting factor for the population den­
sity may be the number of suitable nymphal 
sites; i.e. the density of blossom clusters. This is 
indicated by the observation that there was no 
significant difference in the amount of nymphs 
in blossom clusters from trees with light and 
heavy bloom (Table 2), when tested by «Compa­
rison of means and variance of two large samp­
les» (Elliott 1971). This hypothesis is further 
supported by the fact that the blossom clusters 
occurred much more abundant in 1980 compa­
red with 1979. However, the We&ther condi­
tions may also be important for the population 
size (Speyer 1929). The air temperature was !US­
her during spring in 1980 than in 1979, and thb 
may also account for the higher population den­
sity in 1980. 
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1944c: 20; Ringdahl 1952: 162-163 No. 659.
 
Material: 5 d d. - Finsefetene I d 20 July;
 
Kvannjolnut 3 d d 21 July (on the walls of a
 
small house at Torbj0rnst01en 1220 m); Research
 
station I d 22 July (Malaise-trap).
 
Distribution: Siberia, central and north Europe
 
(mostly in mountains) (Hennig 1959).
 

Spi/ogona contractiofrons (Zetterstedt, 1838). 
Previous records: Anthomyza contractifrons Zet­
terstedt 1838: 683; Aricia contractifrons Zett. ­
Zetterstedt 1845: 1463-1464; Siebke 1877: 107; 
Limnophora contractifrons Zett. - Bidenskap 
1901: 69; Ringdahl1928: 29; Ringdahll944c: 20; 
Spilogona contractifrons Zett. - Ringdahl 1952: 
162 -163 No. 662; Anthomyza arctica Zetterstedt 
1838: 669; Spilogona contractifrons arctica Zett. 
- Ringdahll952: 162-163 No. 662a;Ariciafu­
mipennis Zett. - Siebke 1877: 108; Limnophora 
fumipennis Zett. - Ringdahl I944c: 21. 
Material: 76 d d 25 Q 9. - Nordnut 2 d d I 9 
17 July; Research station 30 d d 2 9 9 18 July; 
I d 18 July (Malaise-trap); 8 d d I 9 19 July 
(Malaise-trap); 3 d d I 9 20 July (Malaise-trap); 
7 d d 39 9 21 July (Malaise-trap); 11 d d 19 
22 July (Malaise-trap); Jomfrunut 1 d 19 July; 
Finsefetene 4 d d 99 9 20 July; Kvannjolnut 
9 d d 79 9 21 July. The specimens belong to 
S.c. arctica sensu Ringdahl 1956: 136. The struc­
ture of. the fifth sternite and genitalia (3 dissec­
tions) agrees with Collin's figures of contracti­
frons rather than with those of arctica (Collin 
1931: 81-82). 
Distribution: Asia, Europe, Greenland, North 
America, (Hennig 1959, Huckett 1965, Pont 
1970). 

Spilogona dorsata (Zetterstedt, 1845). 
Previous records: Aricia dorsata Zetterstedt 1845: 
1472; Siebke 1877: 108; Limnophora dorsata Zett. 
- Ringdahl 1944c: 21; Spilogona dorsata Zett. ­
Ringdah11952: 164-165 No. 667. 
Material: 1 9. - Finsefetene 1 9 20 July. The 
specimen runs to dorsata in both Ringdahl's 
(1956), Hennig's (1959) and Huckett's (1965) keys. 
It differs from Hennig's description in having the 
frontal triangle almost reaching the fore margin 
of the frontal stripe, and in having only 1 ad and I 
v seta on each mid tibia and 2 av on each hind ti­
bia. 
Distribution: Wrangel I., Taymyr peninsula, Ye­
nisei Gulf, Sweden (Tome Lappmark, Lule Lapp­
mark, Jiimtland), Norway, Svalbard, Greenland, 
northern part of North America (Ringdahl 1952, 
Hennig 1959, Huckett 1965, Pont 1970,1971). In 
Norway previously reported south of Tmndelag 
only by Siebke whose record from Oslo cannot be 
accepted without strong reservation. 

• Spilogona malaisei (Ringdahl, 1920) 
Material: 1 d. - Research station 1 d 18 July 
(A.C.P,). 
Distribution: USSR: Murmansk Region (Gavri­
lovo, Pechenga); Sweden (Tome Lappmark, Lule 
Lappmark, Asele Lappmark); Greenland; nort­

hem North America (Ringdahl 1952, Hennig 
1959, Huckett 1965, Pont 1971). New to Norway. 

Spilogona meadei (Schnabl, 1915). 
Previous records: Limnophora subalpina Ringd. 
- Ringdal 1928: 29; Spilogona subalpina Ringd. 
- Ringdahl 1954: 51; Spilogona kuntzei Schnabl 
(subalpina Ringd.) - Ringdahl 1952: 164-165 
No. 672. 
Material: I 9. - Research station I Q 18 July. 
Distribution: USSR: Murmansk Region; Sweden; 
British Isles; the mountains of central Europe 
(Hennig 1959). In Norway previously reported 
from Troms0 and Turtagm. 

Spilogona megastoma (Bohemann, 1866) 
Previous records: Spilogona megastoma ·Boh. ­
Ringdah11952: 164-165 No. 680; Hennig 1959: 
317.
 
Material: 3 d d 5 9 9. - Research station
 
2 d d 39 Q 18 July; Finsefetene I d 29 9 20
 
July (A.C.P.).
 
The megastoma females should have av, v or pv
 
setae on the middle tibiae according to Hennig's
 
key 0959: 265, couplet 7 (52». Two of my fema- ,
 
les (Research station) do not have any such setae
 
on any side, the remaining threeJhave a singe av
 
or pv seta on one middle tibia only. All the fema­

les have the parafrontals brown dusted, the scutel­

lum with a grey dusted stripe along middle, the
 
dorsum of thorax evenly brown dusted with no
 
obvious darker stripes, the basal half of hind fe­

mur with long pv setae, and yellow to purplish •
 
halteres.
 
Distribution: Novaya Zemlya, Svalbard, Fenno­

scandia, (south to Harjedalen in Sweden), Iceland,
 
Jan Mayen, Greenland, northern North America
 
(Hennig 1959, Huckett 1965). Both Ringdahl a.c.)
 
and Hennig a.c.) report it from Norway without
 
giving localities.
 

• Spilogona nitidicauda (Schnabl, 1915). 
Material: 50 d d 19 9 9. - Nordnut 19 d d 
3 9 9 17 July (A.C.P,) (2 d d in BMNH, 3 cl d 
in CNe>; Finsefetene 24 d d 13 9 9 20 July 
(3 d d in CNC), Kvannjolnut 3 d d I 9 21 July; 
Lille Finsenut 3 d d 29 9 21 July (G.A. Evje 
leg.); Research station Id 21 July (Malaise-trap). 
The specimens have I og 2 mesopleural supple­
mentary setae (<<Liickenborsten») and yellow hal­
teres. '
 
Distribution: USSR: Karskaja Tundra; Sweden:
 
Tome Lappmark and Jamtland; northern North
 
America (as imitatrix Malloch, 1921, probable sy­

nonym according to Hennig 1959: 319) (Hennig
 
1959, Huckett 1965). New to Norway.
 

Spilogona triangulifera (Zetterstedt, 1838). 
Previous records: Anthomyza triangulifera Zetter­
stedt 1838: 680; Aricia triangulifera Zett. - Zet­
terstedt 1845: 1467-1468; Siebke 1877: 108; Bi­
denkap 1901: 69 -70; Limnophora triangulifera 
Zett. - Ringdahl 1928: 30; Spilogona triangu/i­
fera Zett. - Ringdahl 1952: 164-165 No. 701. 
Material: 22 d d 269 9. - Between Finse rail­
way station and Research station I d 16 July; 
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Nordnut I cJ I 9 17 July; Research station 1 9 
17 July; 2 9 9 17 July (Malaise-trap); 17 cJ cJ 
109 9 18 July; 1 cJ 29 9 19 July (Malaise-trap); 
1 9 21 July (Malaise-trap); 19 22 July; 19 22 
July (Malaise-trap); Jomfrunut 1 cJ 5 9 9 19 
July; Finsefetene 29 9 20 July; Kvannjolnut 1 cJ 
21 July. Most specimens were taken close to run­
ning water or snowbeds, many even on the snow. 
Distribution: USSR: «Jana-Iand, auf der Tundra 
beim See Kederan» (Hennig 1959: 352) (by the ri­
ver Yana?), Kanin peninsula, Kola peninsula; 
Fennoscandia; Scotland; northern North America 
ITiensuu 1935, Hennig 1959, Huckett 1965). 

Spilogona tundrae (Schnabl, 1915). 
Previous record: Spilogona macropyga Frey ­
Dabl 1968: 23. 
Material: 1 cJ. - Research station I cJ 22 July 
(Malaise-trap). 
Distribution: Wrangel I., Kolyma delta, Taymyr 
peninsula, Karskaja tundra, Kanin peninsula, 
Kola peninsula, Sweden (Torne Lappmark), Gre­
enland, northern North America (Ringdahl 1952, 
Hennig 1959, Huckett 1965). Previously reported 
from three (unspecified) localities in Northern 
Norway (Dahl I.e,). 

Lispocepllala ery/Ilroeera (Robineau-Desvoidy, 
1830). 
Previous records: Lispoeephala ery/Ilroeera R.-D. 
- Ringdahl 1928: 31; Ringdahl I944c: 21; Ring­
dah) 1952: 166-167 No. 718; Dahl 1968: 23. 
Material: I 9· - Research station I 9 19 July 
(Malaise-trap). 
Distribution: Palaearctic and Oriental (?) Asia, 
central and northern Europe, North America 
<Hennig 1961, Huckett 1965, Pont 1977). 

Coenosia ?pwnila (Fallen, 1825) 
Previous records: AII/llOmyza pl/mila Fall. - Zet­
terstedt 1838: 694; Zetterstedt 1845: 1730-1731; 
Siebke 1877: 123; Coellosia pumila Fall. - Biden­
kap 1901: 89; Strand 1913: 326 (P. Stein det.l; 
Ringdahl 1928: 43; Ringdahl I944c: 22; Ringdahl 
1952: 168-169 No. 751; Ardo 1957: 154-155. 
Material: I 9. - Nordnut 1 9 17 July. 
Distribution: Asia, Europe Hncl. Faroes, Iceland), 
North America (Hennig 1962, Huckett 1965). 

DISCUSSION 

Ringdahl's (J 95 I) paper on the dipterous fauna 
of the Swedish mountain regions remains the 
most important source of information regarding 
this fauna in the Scandinavian mountains in ge­
neral. In his lists of Tachinidae (as Phasiinae, 
Rhinophorinae, Dexiinae, Tachininae) 17 spe­
cies are recorded as having been captured above 
the tree line (alpine zone, Ringdahl's regio arcti­
ca), in the list of Calliphoridae (as Calliphorinae) 
the corresponding number is 14. Compared to 
these numbers the captures at Finse are very 

poor. Obviously many more species of these fa­
milie remains to be taken there. As to Fanniidae 
and Muscidae (Ringdahl's Muscidae excl. Ant­
homyiinae) a total of 102 species are recorded as 
having been taken above the tree-line. Pont 
(I 97 I) captured 20 species of Muscidae UncI. 
Fanniidae) above the tree-line in Lule Lapp­
mark. Although the 38 species of muscids and 
fanniids recorded from Finse in the present pa­
per is a relatively high number, it is fairly ob­
vious that the investigation of the fanniid and 
muscid fauna of the Finse area is also very far 
from complete. 

Not surprisingly, all the species recorded from 
Finse except Coenoisa pumila (identification qu­
eried) have also been recorded from the alpine 
zone i Sweden. Three species from Finse, viz. 
Spilogona dorsa/a. S. malaisei and S. tundrae. 
are classified by Ringdahl as arctic, i.e. they are 
confined to the area above the tree-line or rarely 
extends into the upper part of the subalpine 
birch zone (cf. Ringdahl 1951: liS). Twelve spe­
cies, viz. Chaetovoria antennata. Caliphora al­
pina. Thricops hirtula. Lophosceles frenatus. 
Phaonia pallidisquama. P. subfuscinervis. My­
daea palpalis. Spilogona alpica. S. brunneifrons. 
S. megastoma. S. nitidicauda, S. triangulifera. 
are classified by Ringdahl as arctic-subarctic, i.e. 
they occur in the mountains both above the tree­
line and in the subalpine birch zone or in the ne­
ighbouring upper parts of the coniferous region 
(er. Ringdahl 1951: liS - 116) (some of these 
species also occur in' the Alps). For several of 
these arctic and arctic-subarctic species the re­
cords from Finse represent important southern 
extensions of their known range in Fennoscan­
dia. 

The remaining species captured at Finse are 
classified by Ringdahl in ecological groups with 
wider range of distribution. The following 13 
species belong to Ringdahl's group of arctic­
highboreal species (most of them also occur in 
the mountain of central Europe): Calliphora ur­
alensis. Thricops aculeipes, T. nigritella, T. ro­
strata. Alloeostylus lividiventris. A. sundewalli. 
Phaonia alpicola. P. consobrina. P. morio. Helina 
flavisquama. Mydaea orichalcea. Spilogona 
brunneisquama. S. meadei. The remaining 16 
species are generally distributed in Sweden: Cal­
liphora vicina. Cynomya mortuorum. Protophor­
mia terraenovae. Fannia mollissima. F. postica. 
Hydrotaea dentipes. Thricops hirsutula. T. longi­
pes, Phaonia lugubris. Helina annosa. H. evecta. 
H. subvittata, Myospila meditabunda. Spilogona 
contractifrons. Lispocephala erythrocera. Coeno­
sia pumila. 
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