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Flies were trapped in the canyon of the Kevo River and on the east slope 
of a. small fell in subarctic northern Finland, under conditions of continuous 
daylight. In all, 113 s-pecies were recorded, including two new for the Finn
ish fauna.. Data. are given on the catches at different times of the day. Die! 
periodicity curves of the unimodal type were commoner in the canyon than 
on the fell. Four species >howed unimodal flight curves in the canyon, but 
bimodal on the fell. Bimodal die! activity predominated on the fell, where 
dominance wa.s more concentrated in the morning and evening than during 
the rest of day, and als-o than during the whole day in the canyon. The 
diversity of the types of die! periodicity was higher in the canyon than on 
the fell ! Shannon-Weaver indices I. 709 and 1.233, respectively), a.s wa.s also 
the diversity of the whole catch (3.586 and 3.013, respectively). The activity 
of most species wa.s restricted to the period 03-21 hrs, but some were 
collected throughout the day. 

Introduction 

The flying actrvlty of H elina binotata Zett. 

(Muscidae) was studied in 1963 in relation to 

meteorological conditions and continuous day

light by trappings performed in the Kevo area 
m subarctic northern Finland C~h:oRTEVA 

1965a). During these investigations, material of 
other fly species was obtained, too. Papers have 

been published on some parts of this material 

f~L"ORTEVA 1965b, 1966a), but the bulk has 
remained untreated. Recently, the whole 
material was determined by the first author and 
the results are reported here. No results are 

1 ) Present address: Department of Environmental 
Science. C niversity of Helsinki, 
SF-00710 Helsinki 71, Finland 

given for trapping locality 1, on the fell 
~Iadjokskaidi, because those specimens were 
partly destroyed by larvae of Reesa vespulae 

().!ill.), a serious new pest of entomological 

rnusewns in Finland (MAKISALO 1970). 

The trapping localities and methods 

.-\ full description of the study area, trapping 
localities and methods is given by NroRTEV.\ \ 1965a). 
The Kevo Nature Reserve lies in a subarctic area with 
extensive birch scrub and numerous fells, whose tops 
rise above the timber-line. The present trappings were 
performed at a place where the Kevo River flows due 
north through a steep-sided canyon between the sub
arctic fells :\fadjokskaidi and Puksalskaidi. One of the 
trapping localities wa.s situated at the bottom of the 
canyon in iair'~' dense birch scrub. It wa.s exposed 
to runshine from the south and north, but wa.s shaded 
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in other directions by the hill walls. The other trapping 
locality was near the top of the western slope of 
Puksals.kaidi, in birch scrub. Here the traps received 
the sun from all directions except the east. 

The flies were caught with traps of a type described 
in an earlier paper (:-;t:ORTEV.\ 1959). Six traps were 
used at both observation points. Bait of different 
degrees of freshness was used in the traps, since this 
reduced the significance of the age of the bait as a 
source of error in observations on the die! periodicity 
of the flies. 

The trapping period lasted from July 6 to 24, 1963. 
During the periods 10. VII. 9 hrs - 13. VII. 9 hrs 
and 18. VII. 12 hrs - 21. VII. 12 hrs, the die! 
periodicity of the flies was studied by emptying the 
traps every three hours. In the other periods, an idea 
was obtained of the numbers of flies active during 
days with different weather by emptying the traps at 
20 hrs. 

The trapping period was cloudy and cold, the mean 
temperature being 10.9°C, and only five days were 
free from rain. Such conditions are nonnal in this 
area. Besides reducing fly catches, the unfavourable 
meteorological conditions abolished microclimatic 
differences between the trapping localities. as is shown 
by the thermohygrograms presemed in an earlier paper 
( ~I.'ORT.f.V.\ 1965a, Fig. 4). 

The Shannon- \Veaver di,·ersity index ( SHA:>:>o:o~ & 

WEAVER 1949) was used in the analysis of the results, 

H' = - ~ PJ ln PJ' 
. j 

where PJ is the probability of occurrence of the jth 
species in the ith sample. The measure of the even
ness of the sample is 

]' = H'/H'max' 
whNe H' max is the logarithm of the number of 
species, or the possible maximum diversity of the 
sample. 

Results 

The numbers of specimens caught in the two 

localities, and the observations on the die! 

periodicity are given in Table 1. Flies belonging 

to the families Phoridae, Syrphidae, Dolichopo

didae, Empididae and Chloropidae were ex

cluded, because they occurred only in small 

numbers and were difficult to identify. The total 

fly catches were nearly the same in the canyon 

(2192) and on the fell ( 1976), as were also the 

numbers of species (97 and 89, respectively). 00 01 06 09 11 IS 18 11 14 

.JI 

I a 

I b 

I c 

II a 

lib 

lie 

hrs 

But diversity and evenness differed about twice Fig. 1. The different :'-;:>es of die! periodicity curves 

as much between the two places. The index and their symbols. 



58 Hanski & l\luorteva, 1 rap survey u1 111~ ca.uu Lucu '-"''""..~. ~"''"'.~..~.'""' ................ , ... 

of diversity was 3.586 in the canyon and 3.013 
on the fell, and that of evenness was 0. 784 in 
the canyon, but only 0.671 on the fell. This 
means that the dominance was more concen
trated on the fell than in the canyon. 

The type of die! periodicity curve is shown 
with symbols in Table 1 for species for which 
at least 20 specimens were caught at one of the 
trapping localities during the times that die! 

perjodicity were studied. The symbol I is used 
for the unimodal type of die! flight curve and 
the symbol II for the basically bimodal type. 
Subtypes, designated by the letters a--c, were 
distinguished as illustrated in Fig. 1. It was 
necessary to use this classification, because that 
of LEwis & TAYLOR ( 1965) was not 
applicable to the present exceptional subarctic 
conditions, including the continuous daylight. 

Table 1. The numbers of fly specimens trapped in the canyon of the Kevo River and on the western slope 
of the fell Puksalskaidi on July 6 to 24, 1963. The symbols for the types of die! periodicity are explained in 
Fig. 1. 

Kevo Puksal- "Die! Time of day Die! 

Species canyon skaidi niche" 
"" <.0 0'> N U") "' - ..;- periodi-

width,H' ~ 

I 9 C'l "" city 1 i I I I 

0 ¥ 3 0 
' I + 0 "" ..c 0'> N .t: oil type 

0 0 0 0 N 

Lonchaeidae 
Lonchaea laxa Collin - 32 1.618 4 2 8 3 4 lib 

37 1.3H 3 10 11 lib 
Sepsidae 
Nemopoda cylindrica Fabr. 2 2 
Piophilidae 
Liopiophila varipes .Meig. 2 37 1.556 5- 8 3 5 4 leU) 

34 1.629 ~ 3 7 4 9 2 2 Ilcr?) 
Stearibia mgnce ps :\lei g. --- I 
Allopiophila calceata Duba - ~ ~ ~~ 

A. vulgaris Fall. 11 57 1.749 2 2 15 8 13 9 2 lie 
21 33 1.505 8 20 6 6 4 II a 

.\1ycetaulus bipunctatus Fall. 2 -----~ 

Amphipogon spectrum Wahlb. --- ~-- --

Psilida.e 
Chamaepsila rosae Fabr. 
Sciomyzidae 
Tetanocera orrzatifrons Frey 2 
Dryomyzidae 
Dryomyza senilis Zett. --- -----
D. decrepita Zett. I ·- ------
Helomyzidae 
Suillia inornata Loew 2 - - --- ----
S. nemorum ::\!eig. I --- ----

S. bicolor Zett. 2 4 I - 2 
T ephroclamys flavipes Zett. 2 I ----
Neoleria inscripta ~feig. 27 53 1.758 3 14 15 10 5 14 2 lie 

2 21 1.525 3 4 3 2 
N. prominens Becker 11 37 1.566 11 12 7 2 11 lie 

19 0.794 I - 10 
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Kevo Puksal- "Die! Ti~of day Die! 
Species canyon skaidi niche" 

"'"' '-'= "'' ""' :0 ""' 
periodi-

width,H' 0 0 - -:' ~ "" city I l 
0 0 ~ 

" 0 ~ ~ ""' :0 type 
0 - - N 

Drosophilidae 
Drosophila transversa Fall. --- -

Drosophila sp.l1 
Copromyza fimetaria Meig. 4 2 2 

Scatophagidae 
M egaphthalmoides unilineata Ringd. 2 
Scatophaga suil/a F. 
S. furcata Say 52 59 1.816 3 14 l3 1-l- 13 14 3 Ic 

47 6.1 1.813 2 7 1'' :3 11 17 14 lie 
Microprosopa haemorrhoidalis ~feig. -- I I -

~fuscidae 

Spilogona contractifrons Zett. 8 9 4 5 2 

S. tornensis Ringd. 2 

He/ina laetifica R.D. 27 lO::J 1.694 4 13 -,' 23 10 8 lb 
43 236 l.i23 8 31 38 20 38 39 lie 

H. obscurata ~leig. 

H. .mbvittata Seguy 7 9 

H. t·eterana Zett. 
H. laxi{rrms Zett. --- I - I -

H. fulo·isquama Zett. oo 2 -----
H. luteisquama Zett. 00 2 2 I -

H. fuluisquama & luteisquama .. 52 1.358 2 3 4 3 -

57 1.645 ') 3 4 4 7 lib 

H. flavisquama Zett. 3 5 -. 2 2 

H. quadrimaculata Fall. -~ I -

H. fratercula Zett. 
H. pubiseta Zett. 
H. denudata Zett. 4 7 5 .1 -, 4 2 -

H. binota Zett. 4 ' 21 319 1.816 4 1- 35 •r -J 20 27 7 lia 
25 558 1.735 2 19 ! ·j •- 3') 19 61 86 4 lie 

Myiospila meditabunda Fabr. 2 
,\-[ydaea pagan a Fabr. ---

Af. discimana ~fall. 

M. rmcula Zett. 4 107 1.662 4 •• ~3 13 9 9 Ila 
5 51 1.528 I 9 :J 6 4 I! a 

AI. deserta Zett. 23 123 1.679 9 ·)) 3 :1 13 12 2 3 II a 
6 74 1.592 ll --, 6 i 3 II a 

AI. bengtssoni Ringd. 
M. palpalis Stein. I 
M. soot-ryeni Ringd. 6 
M. orichalcea Zett. 2 
Hebecnema umbratica Zett. 3 ~ 

H. nigricolor Fall. 3 

Azelia macquarti Staeg. I -
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Kevo Puksal- "Die! Time of day Die! 
Species canyon ~aidi niche" 

C"> "" ""' co periodi-
""' <a - '<t" 

width,H' 9 9 Cj' 7 N "" city I i i 
0 ? 0 so 6 1 I d> I .,.., <a "" 

.,., co type 
0 0 0 0 N, 

Fannia mani.cata !vferg. & monilis Hal.!)_ 4-8 1.557 4- 14- 14- G 2 lb 
H 1.4-97 3 II 11 8 4- Ib 

F. ciliata Stein. 5 5 2 5 I 
F. scalaris Fabr. & incisurata Zett. 6 2 I 2 2 
F. ma.tica Zett. 1 -
F. hirticeps Stein. I 

F. aerea Zett. 9 3 4 2 2 I -
F. sociella Zett. I 

F. serena Fall. 112 1.911 1 10 15 23 9 9 19 9 lie 
61 1.365 12 13 I 3 8- lie 

F. postica Stein. 33 1.856 5 6 6 6 3 6 Ic 
16 1.532 2 2 5 2 3 

F. serena & postica3) 2 211 118 I 23 55 66 34 23 47 25 

Hydrotaea dentipes Fabr. 2 27 1.258 2 9 7 4--- !a 
14- 1.0-HJ 6 3 3 

H. bispinosa Zett. 5 6 3 4- 1 -
H. ringdahli Stein. 2 I - ---
H. armipes Fall. 
H. militaris ~leig. 1 --

H. irritans Fall. I ----
H. pandellii Stein. 13 2 2 4- 4- I 3 

H. scam/Jus Zett. 10 5 2 4- 2 4-
Lophosceles cinereiventris Zett. I 

L. frenatus Holmgr. I 2 ---
Thricops hirsutulus Zett. 21 10 1.709 I 4- 5 2 I I 

7 21 1.352 -- 4- 13 5 4 lie 
T. nigritellus Zett. I -----

T. innocuus Zett. 6 7 1.295 6 I 2 
10 1.471 2 2 4-

T. coquilleti :\fall. 3 9 2 3 1 -
Phaonia hybrida Schnabl. I -----
P. errans Stein. 13 48 1.554 2 2 8 5 2- I a 

5 10 1.475 1 - 3 I -
P. vagans Fall. 2 ---- ---

P. aeneiventris Zett. I --
J! orellia hortorum Fall. 2 ----
Muscina assimilis Fall. 7 --- 3 3 
Hypodermodes mystacea L. 2 1 
Muscidae spp.l> 21 8 - 3 7 5 4 4 
Anthomyiidae 
Paraprosalpia silvestris Fall. ----- ----
Hylemyza lasciva Zett. --- 2 ---
Acrostilpna latipennis Zett. ----
Nupedia dissecta Meig. 4 1 -

N. pseudodissecta Ringd. 6 2 1 
Opsolasia eriophthalma Zett. 38 1.715 2 5 8 3 3 Ib 

40 1.371 6 7 8 5 Ibl?) 
Paragle radicum L. 2 6 2 1 



Kevo Puksal- ''Die! Time of day Die! 
Species canyon skaidi niche" 

"" '--0 8 
,.. u"') 0: -r periodi-

width, H' 0 C? I' 
,.. N city I I 

: :3 2 I 

' - 0 "'"' ~ 
,.. 

"' :0 type 
0 0 - N 

Pegohylemyia fugax ~[eig. 8 3 ·) 2 3 2 

P. profuga Stein. 
P. rutilifrons Ringd. 
Delia nuda Strobl 
Pegomyia solitaria Stein. 8 4 I 4 
P. incisiva Stein. 7 27 1.592 5 2 8 5 2 Ib 

3 I 7 0.918 6 1 5 

P. rufipes Fall. 4 8 3 j 1 2 

P. tenera Zett. 6 3 3 2 
P. pilosa Stein. 5 4 2 2 
P. flavipalpis Zett. 
Pegomyiella lunatifrons Zett. 1 

Hydrophoria conica Wied. !55 1.844 - 6 13 18 22 16 9 6 Ib 
112 1.715 2 2 8 1 i 11 21 17 lie 

Acroptena zetterstedti Ringd. ----
.'\nthomyiidae spp.l) 26 17 + 8 8 10 5 4 
Calliphoridae 
Pierretia frenata Pand. 
Parasarcophaga scoparia Pand. 2 

Calliphorf! uralensis \'ill. 13 18 0.803 4 10 
5 13 1.427 2 4 

C. loewi Ender!. +3 1.367 2 8 II i Ia 
4 22 1.352 4 5 

C. erythrocephala ~[eig. 

C. genarum Zett. 2 12 3 9 

C. alpina Zett. 3 

Phormia terrae-novae R.D. 6 6 6 

Cynomyia mortuorum L. 9 7 12 2 4 3 
Lucilia fuscipalpis Zett. 2 8 7 --
Anisopodidae 
Rhyphus zetterstedti Edw. ----- ----

specimens 319 1873 206 17i0 
species (at least) 97 89 

diversity (H') 3.586 3.013 

evenness ( ]') 0.784 0.671 

1 J badly damaged specimell5 that could not be identified to species. 
"I includes both species. 
3) includes specimens that could not be identified to species. 
-ll NuoRTEVA ( !965a) had a lower number for this species, because he excluded many specimens with weakly 

developed colour characteristics. 

Table 2 shows that diel periodicity curves of 
the unimodal type (I a--c) were clearly com
moner in the canyon ( 11 species) than on the 

fell ( 2 species), whereas curves of the bimodal 
type (II a--c) were commoner on the fell ( 12 
species) than in the canyon ( 8 species). Five 



OL IIUU..1ft. .. "'"- 1.,.~_,, • ._...,.,.~ ••-r --· ·-; --

Table 2. The distribution of species by die! periodicity 
curve in the canyon and on the fell . .:'1/otes: (a) The 
number of species in the canyon that did not occur 
on the fell and (b) vice versa. (c) The number of 

species that occurred in both places with the same type 
of flight curve (I or II). (d) Upper figure = the 
number of ~pecies having type I in the canyon but 
type II on the fell, and lower figure vice versa. Only 
those species are include-d for which at least 20 speci
mens were caught at a single trapping locality during 
the times that die! periodicity was studied. 1 ' see Fig. l. 

Typel) Kevo Puksal- group 

canyon skaidi (a) (b) (c) (d) 

11 2 5 2 4 
II 8 12 2 2 6 

~ 19 14 7 2 8 4 

of the species with unimodal flight curves in the 
canyon occurred only sparsely (less than 20 exx) 
on the fell, but the two species with such curves 
on the . fell were also common in the canyon. 
Three species with unimodal curves in the 
canyon had bimodal curves on the fell, namely, 

Scato phaga fur cat a Say, H elina laetifica R.D. 
and Hydroporia conzca Wied. Liopiophila 
varipes Meig. may belong to this group, too. 

The diversity of the die_! periodicity types at 
the two localities was examined by calculating 
Shannon-Weaver indices. The diversity was 
higher in the canyon ( 1. 709) than on the fell 
( 1.233). The "utilization" of different times of 
the day within a species was also generally more 
effective in the canyon than on the fell (Table 
1). No differences in die! activity were found 
between the sexes. Table 3 gives the numbers 
of species and specimens and the diversity and 
evenness indices at different times of the day in 
the two localities. Both the numbers of species 
and the numbers of specimens have a unimodal 
pattern in the canyon and a bimodal one on 
the fell. The diversity and evenness indices are 
also presented in Fig. 2. The diversity of the 
flies that came to the traps is higher in the 
canyon than on the fell at every time of the 
day, but the die! pattern is nearly the same. On 
the other hand, the evenness is fairly uniform 
in the canyon, but has a bimodal curve on the 
fell. There are two periods of considerable con-

Table 3. The number of species (N), the number of specimens (exx), and the ( Shannon-\'ieaver) diversity 
and evenness of the fly catch in the canyon and on the fell at different times of the day. 

::<") <.0 Cl N c"') 0::: -t' 
0 9 9 I I 

N ~J 

0 
::<") cc Cl N "" co 
0 0 0 N 

Kevo canyon: 

N 4 24 40 4Q 51 36 40 20 
exx 5 70 197 3!0 272 165 172 56 

exx/N 1.25 2.92 4.93 i.75 5.33 4.58 4.30 2.80 
diversity 1.33 2 86 3.15 3.Li 3.42 3.08 3.07 2.71 
evenness 0.96 0.90 0.85 0.8."> 0.87 0.86 0.83 0.90 

Puksalskaidi: 
N 3 10 27 51 29 41 36 8 
exx 6 42 182 274 H2 242 243 12 
exx/N 2.00 4.20 6.74 5.37 4.90 5.90 6.75 l . .'JO 
diversity 1.10 1.65 2.53 3.18 2.93 2.82 2.51 1.91 
evenness 1.00 0. 72 0.77 0.81 0.87 0.76 0.70 0.92 



3.5 /."-._ (a) 

3 0 /"/~ ........... 0 -· . ---...':) "" 
2.5 j/ ""< H' 
2.0 

1.5 

1.0 
f/ 

00 03 06 09 12 15 18 21 24 Hrs 

1.0 0 
(b) 

0.9 \'·7-~--~ J' 0.8 

/0 ""-..... 

0.7 0 0 

0.6 

00 03 06 09 12 15 18 21 24 Hrs 

Fig. 2. The diversity (H') of the fly catch at different 

times of the day (a) and the corresponding evenness 
( r) (b) :in the canyon (line with filled circles) and 

on the fell (line with open circles). 

centration of dominance, i.e. low evenness, one 
in the morning and the other in the evening. 

Discussion 

Owing to the cloudiness during the trapping 
period, there were practically no microclimatic 
differences between the two trapping localities. 

Thus the differences in the die! periodicity of 

the flies at the two localities must be chiefly 
attributed to differences in light intensity and 
the inherited reaction norms of the fly species, 
rather than to microclimatic variation. 

The results indicate that the unimodal type 
of die! periodicity is an adaptation to life in the 
canyon, with dense shady vegetation, whereas 

bimodal die! periodicity is better suited for life 
on the fell, with sparse vegetation. Here in the 
subarctic, the sunshine is obviously never too 

strong in the dense ...-egetation of the canyon, 
whereas it may ha,·e adverse effects on the 
more open fell. It is also possible that the 
stronger "';nd usually pre~.·ailing on the fell is 
responsible for the differences in modality be

tween the tv.:o places. The lower diversity of the 
different types of flying activity on the fell also 
indicates that it is not possible for the fly fauna 
to use the fell em;ronment effectively at all 
times of the day. There is, of course, no such 

total interruption oi flying activity during the 
hottest time of the day as has been noted in 
warmer climates, but it is rather surprising that 

bimodality exists at all in these subarctic con
ditions, where the temperature is rather seldom 
sufficiently high for insect flight ( cf. NuoRTEVA 

1965a-b, 1966~. REMMERT 1965, NuoRTEVA 

& HAcKMAN 19i0 . Acclimatization to the 
low temperatures of the subarctic has evidently 
considerably reduced tolerance of the heat of 
insolation in most of the flies, although blow

flies and some others are able to make full use 
of the insolation. 

Information about the fly fauna of the sub
arctic Kevo Reserve is rather scanty. The paper 
of HACK.:'>IA:'II ( 1963' on the dipterous fauna of 
rodent burrows is the only more extensive 
faunistic ;;,tudy. In addition, there are papers 

on the flying activity of some flies (NuoRTEVA 

1965a-b, 1966al and some scattered observa
tions. The present list of 113 species is thus the 
most extensive yet published, but it too is very 
far from complete. e\·en for the flies normally 
attracted by the traps used in this experiment. 
Two species li;;,ted. H dina veterana Zett. and 

Rhyphus zetterstedti Edw., are new for the Finn

ish fauna. 
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