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Inforniation about larval ecology is furidamental i n  entomological ~researcli; how- 
evcl-. in many  insect species the larval liabitat is still ~lnltnown. In tlie present pro!cct, 
Diptera insects were I-eared from various micl-oliabitats and substrates of coniferous 
and d e c i d ~ ~ o u s  iorests of southern Nor~vay The material included 54  species thar 
li.i\e not been rcareil eal- lie^. and 713 new species-micl-ol~abitat relntionsliips. Many 
new records were found in dead wood of common tree speciss, sucli as Plcea abics. 
Pol>ulus treil i~~la and F ra~ in l l s  cucelsior. M~c~.oliabitats associated ivith the root zone 
of windfelleil trees showed tlie highest number of new species-microliabitat rclation- 
ships 

Krl, :i.t~r(/s. Rearing, eclcctor, Diptera, forest 

The  insects constitute tlie most species-rich group 
of organis~iis in forests. Incre~rscd I\non.lc.dge a h o ~ ~ t  
this group is necessary for sever ;~l  p ~ ~ r p o s c s ,  sucli 
a s  biodivel-sity maliagcment in fo'orestry, control  
of forest pests and iml7ro\lcd understanding of fun- 
dnmenlal processes in the forest ecosystems. f . 1 0 ~ -  
e ~ c l - .  i t  is  a considerable task to fill gaps  in ba- 
sic I ,nc ,~~~ledge about  tliis g ~ - o u p .  I n  111;ui)' coun- 
11-ies. thel-e is a 1 x 1 ,  of taxonomic and faunistic 
i~~t 'ol-mation to clarif! \\.hat specics  ol' insects arc 
h u n d  within the burdcrs. Spccies new to the coun- 
tr l  appear  f i cq~ ien t ly ,  especially in tlie tn .0  most 
species-rich insect orders Diptera and H\.;menol~- 
tera.  wh ich  inc lude  severa l  poorly researched 
groul)s. Fo r  instance in Norway,  Reccnt records 
of Diptera are 160 ne\\ specics of Mycetophiloidea 
(Ol t l a~ ld  62 Zai tzcv 1997) .  17  ne\v spec i e s  o f  
L-estremiinac (Oliland cc Mamaev 1997)  and l i ~ e  
species 01' Mi l ic l i i id : :~  (Olcland 1998) ,  and in 
I ~ y m c i i o l ~ ~ e r a  Riedel & Berg (1997)  published 78  
nen,  species  o f  Ichneumonidae .  In 1993. the to- 

tal ~ i ~ u i i b e r  o f  doc~ui iented  species in Nor\\.ay wns 
14768 (Ottesen 1993). Based on  records in neigh- 
bouring countries,  tlie number  o f  insect species 
in Norway has been estimated to  23722  (Ottesen 
1993), howevcr, die number may show to  be e\.en 
highcr. More  d i s t r i b~~ t iona l  and ecological knowl- 
edge  is required to  improve the  Norwegian red- 
list, which has  considered  only  a quarter o f  the  
species  d u e  to  lack o f  information (see  Table  16 
in Gundersen & Rolstad 1998) .  

Larval liabitat is unknown  in many spccies o f  
forest insects. especially in (lie species-l.icli i n -  
sect orders Diptera and Hynienoptera.  I<nowledgc 
about larval ecology may for i ~ i s t a n c e  b e  essen- 
tial when a drop in distributional records over time 
sliould be  interpreted dur ing red-list evaluation 
o f  a species.  Fu r the r~nore ,  revealing tlie substrate 
o f  the  larvae inay b e  a first s tep  towards  finding 
the  life cycle and the habitat  requirements o f  an 
insect species.  Larval information is necessary for 
unders tanding tlie ecological  role o f  the various 
species and groups  o f  insect. and tlie ecological 
impacts  induced by  changes  o f  species  composi -  
tion o f  the insect fauna .  



T a b l e  1. Forest localities, trapping periods and number  o f  eclector traps used in each locality. La- 
bel data I'or cach locality consists o f  a county code (see Okland 1981).  communi ty  name  and local 
name. B 0  = eastern part of  Buskerud count)., AI< = Akershus county,  O S  = southern part of  Oppland 
count!. and VE = Vcstfold county.  

loc:ilit? ( I ;~be l  d a t a )  
- 

B 0  R ~ n g e r ~ k e  Spalen 
AK As  Vardasen 
O S  Gausdal  Ormt jernkampen 
AK R ~ l l n g e n  Tappenberg 
V E  L a r v ~ k  Mlddagsko l len 
AK As  Danemark 
AK As  Syverud 
AK AS Smihagen 

per iod  

1-hc present report i s  a cc311tribution to i~ l c rcase  
our Iino\\letlgt. about lar\,al habitats of  insect spe- 
c l e s  I 'he ~.esults C I ~ C  based on rearing records from 
\.urious forest substrates.  including material horn  
t c ~ i  families o l  Diptcra.  T h e  specific goals have 
becn to: 

(1)  linil the microhabitat  of  species for which 
the biology is unlino\vn. 

(2 )  find ne\\ species-microhabitat relationships. 
i 3 )  eo111pare fYequencies of  new rearing  records 

bct\\ccn the karious substratcs 2nd microhnbitats. 

-P 

t r a p s  

8 July - 20 Sept  1995 
9 July - 10 NOV 1995 

16 June - 8 Sept 1995 
8 May - 29 Aug 1996 
6 May - 20 Aug  1997 

13 May - 26 Aug  1997 
15 May - 27 Aug  1997 
13 May - 26 Aug  1997 

Rl ;~ te r i a l  a n d  ~ n e t l ~ o d s  

r l i c  rearing records \ \ere pclformed by alto- 
gether 162 eclector traps in eight forest localities 
in south-castern Norway (Table  1).  T h e  eclector 
traps were  mounted o n  a variety o f  microhabitats 
(Table  2). 

Each eclector trap enclosed a s e c t i o ~ ~  of  dead 
wood 01. other substrates by means of  a black cotton 
cloth.  Space  between the substrate and the tes-  
tilc was  h r m e d  by arches  o f  3-mm wire inserted 

T a b l e  2. Substl-~rtes, ~nicrollabitats and nunlber o f  c c l e c t o ~ ~  traps included in the prcsent rearing study. 
pp - P 

s u  bs t ra te  microhabi ta t  
- -p--- 

t r aps  
-- 

Fagus sylvatica bark crevices of living tree 4 
dead wood infected by and Hypoxylon multiforme 7 
dead wood infected by H.  multiforme and Ganoderrna applanatum 4 
decayed log 2 
dry,  dead wood ~nhabited by Anobiidae beetles 2 
nearly decomposed log 4 
newly dead log 3 

ground vegetatlon 

Picea abies 

log without bark 
log with bark 
stump 

patch of Eu-Piceetum ground vegetatlon 
wet moss carpet on steep rock in Eu-Piceetum woodland 

bark-free dead wood with Myxomycetes 
carpophore of Fomitopsis pinicola with insect web 
carpophore of Phellinus chrysoloma 
carpophore of Phellinus chrysoloma with insect web 
log end with carpophore of Fomitopsis pinicoia 
Phlebia centrifuga 
rotten log inhabited by Lasius brunneus 
under root plate of wind-felled tl-ee 
log with bark 
b a s s  of wind-broken tree 
cleft between branches of dead tree 
dead wood Infected by Oxyporiis col-ticola 



Popuius tremuia 
deeply decayed tall stump 
in  c a v ~ t y  of w~nd-broken tree 
log w~thout  bark 
Phell inus tremula on tall stump 
stump w ~ t h  bark 
under loose bark on tall stump 

dead wood without bark 
part on l i v~ng  trunk w~thout  bark 
b ~ g  branch hole 
b ~ g  dead branch with bark 
cleft at base of livlng trunk 
crevices at base of llving trunk 
dead wood Infected by Stereum h~ rsu tum 
dead wood Infected by Stereum h ~ r s u t u n ~  and red rot f u n g ~  
moss-covered dead branch 
so~l- f i l led c a v ~ t y  inhabited by i a s ~ u s  ants 
under loose bark on l ~ v ~ n g  trunk 

m~nera l  so11 exposed by w ~ n d f e l l ~ n g  of P ~ c e a  a b ~ e s  

Table 3. l'lie niumber of  species reared in total, the number of  species reared for the first time. a n d  
the number of new species-mic~.ohnbitats relationsl~ips.  

Family species 

Bracliycera 
E m p ~ d ~ d a e  13 
Hybotrdae 26 
Dol~chopodldae 7 
Syrphidae 8 
M ~ l ~ c h i ~ d a e  3 

Total 100 

first rearing 

likely uncertain - sum 

new microhabitat 
--- - 

likely uncertain sum 

into the substratc siufacc. The ends of the cotton 
c y l ~ n d c r  \yere closed thin wire. Glass collect- 
ing \,ials \vcrc attachcci to  the lower part of each 
trap. I~th!~lcnc-glycol with a small amount  of  
detcrgcnt \vas uscci as  preservative in all trap 
models. A photo of  tlic trap model is found as 
Figure 1C in Ultland ( 1  996). All traps were cmpticd 
t \ \  ice during the trapping periods, with exception 
01' tllc tl.aps in tlic local i t~cs  Sprilcn. Vardiscn. 
Gausdal and Or1ntlernka11111e11 (,Table I ) \\.Iiich were 
emptied once. 

Results 

I'he rearing records yielded altogether 100 spc- 
cies in ten families of Diptern. 'l'lie material was 
corn11al.ed to  rearing records knomn from publi- 
cations (a  long list not cited 1lel.e) and cvperts 
(see ])review). For 54 s1)ecies wl~ ich  have not been 
reared before, rearing records are presented for 
the first time (Tables 3, 6-12). Furthermore. the 
present material includes 2 l 3  ncur mic ro l~ ,  1 71tats 
for the species (.l'ables 3, 6-1 2). However, tlic 

Ill f ,  .l, DL/~fot.o/o,q;(,(;L l?(,J(,Ot.~h L 0 f 9 9 9 



majority of  the new records were considered 
uncertain because it could not be decided wether 
they were really new larval il~icrohabitats or not 
(Tables 3, 6-12). 111 several cases. it could nor 
be excluded that the eclector had trapped imago 
iildividuals being present in the inicrohabitat before 
mounting the trap. 

The new species - inicrohabitat relationships 
were sorted by tree species or substrate type. The 

Table 4. The various tree species/substrates 
ranked ill descending order according to the iluinber 
of new species - illicrohabitat relationships. 

P P p- p - - pp -p - -P P - 

Substrate new records - - -- -- -. . -p -- P- 

likely uncertain m 
ground vegetation 0 5 8 5 8 
Picea abies 8 3 8 46 
so11 0 36 36 
Populus tremula 2 3 4 2 7 
Fraxrnus excels~or 15 0 15 
Fagus sylvatica 2 2 0 2 2 
Quercus robur 9 0 9 

-...p ~ -P -. -pp. --.pp -P- 

Total 77 136 213 
.p 

largest number of new rearing records was found 
in ground vegetation followed by spruce (Picea 

abies) and soil, however, most of these records 
were uncertain (Table 4). The broad-leaved tree 
species gave less new species - microhabitat 
relationships, with the lowest number in oak 
(Qlrercz~s robtrr). 

Microhabitats created by windstorn~s in the for- 
ests were on the top of the ranking list of new 
records, i.e. ((rootplate of wind-felled Picea abiesn 

and ((mineral soil exposed by windfelling of Picea 

abies)). Microhabitats associated with windstoril~s 
were also found with f i eque~~ t  records further do\bn 
in the list, such as (tin cavity of  wind-broken 
I'opzrlzrs lremulrr)) and ((basis of  wind-broken 
P o p ~ r I z ~ s  tr.emula)) (Table 5). However, the top- 
ranking microhabitats of wind-felled Picea abies 

contained only uncertain records. Excluding the 
uncertain records, the largest number of new 
records were associated with dead wood, such as 
"log without bark". " i i ~  cavity of  wiildbroken 
Popzrlus /rr~i lzr ln, '.log with bark" and "dead wood 
infected by Hypoxylor i  ni~rlt~for-nie". 

The tables 6 and 7 present rearing records of 
species within the ileinatocerall families. The only 

Table 5. The various inicrohabitats ranked in descending order according to the number of new 
species - inicrohabitat relationships. 

Microhabitat new records 
P p- -- P-pppP-ppp-- - 

under root plate of wind-felled Picea abies 
m~nera l  soil exposed by windfelling of Picea abies 
patch of Eu-Piceetum ground vegetation 
log without bark 
wet moss carpet on rock in Eu-Piceetum woodland 
~n cavity of wind-broken Populus tremula 
log with bark 
dead wood infected by Hypoxylon multiforme 
basis of wind-broken Populus tremula 
big dead branch wtth bark 
sporocarp of Fomitopsis pinicola with insect web 
nearly decomposed log 
soil-filled cavity inhabited by Lasius ants 
decayed log 
newly dead log 
stump with bark 
bark-free dead wood with Myxomycetes 
sporocarp of Phellinus chrysoloma 
crevices at base of living trunk 
deeply decayed tall stump 
log end with sporocarp of Fomitopsis pinicola 
moss-covered dead branch 
Phlebia centrifuga 

uncertain 

3 8 
3 6 
3 6 
1 
22 
1 



'I'nble 6. Reali~ig 1rcord5 of speclcs in .4n1sol1od1dae. Bol~rol,li~l~dae. L l~adoc~d~~dac  a~ ld  tieroplatltiac. .Asterisks tlenote spec>e\ \ \~ t l~ou t  Iplevlous rearlllg let 
umn). a l~d m ~ c ~ o l i a h ~ t n t ~  w~tl iout ~p~cv~ous  leal-lny records (rl l l td coluli i~i) of tlir lespectlve species B~ackets a ~ o ~ i n ~ l  tll? ;~s re~ lsL  denote Ilncsltaln lecords 
tlalx 011 each i ~ l ~ c ~ o l i a b l ~ a t  ~nc lud~l ig  the respectlvr sl,c.cles IS slven In tlir in1 rlglit column 

Spec ies  

An isopodidae 
Sylvicola cinctcis Fabr. ,  1787' 

Bo l i toph i l idae 
Bolitophila (B . )  austriaca 

(Mayer, 1950) 

D iadoc id i idae 
Diadocldia ferruginosa (Mg., 1839) 
Diadocidia spinosuia Tollet, 1948* 
Diadocidia valida Mlk. 1874 

Kerop la t idae 
Keroplatcis testaceus Daiman, 181 8 

Neoplatyura flava (Mcq. ,  1826)(*) 

Orfelia discoloria (Mg , 181 8) 

Pyratula zonata (Ztt , 1852)(*) 

Macrocera aterrima Stack., 1945(') 

Macrocera parva Lundstrom, 191 l ( * )  

Macrocera pilosa Landrock, 191 7* 

Macrocera stigma Curtis, 1837 

subst ra te  

P o ~ u l c i s  trernula 

ground vegetatlon 
ground vegetation 
Picea abies 
so11 

Fraxinus excelsior 
Fraxinus excelsior 
Fraxinus excelsior 

Picea abies 
Picea abies 
Picea abies 
ground vegetation 
ground vegetation 
Picea ables 
soli 
Fraxinus excelsior 
Quercus robur 
ground vegetation 
ground vegetation 
P ~ c e a  abies 
soil 
ground vegetation 
ground vegetatlon 
Picea abies 
soil 
ground vegetation 
ground vegetation 
Picea abies 
soil 
Fraxinus excelsior 
Picea abies 
ground vegetation 
ground vegetatlon 
Picea abies 
soil 

m ic rohab i ta t  

log w ~ t h  bark' 

patch of  Eu-P~ceetum ground vegetation(*) 
wet moss carpet on steep rock In Eu-Piceetum woodland(*) 
under root plate of wind-felled tree(*) 
mineral so11 exposed by windfelling of Picea abies(*)  

log without bark 
log without bark' 
log without bark 

sporocarp of Fomitopsis plnicola w ~ t h  Insect web* 
log end wlth sporocarp of Fomitopsis pinicola* 
Phlebia centnfuga' 
patch of Eu-P~ceetum ground vegetat~on(') 
wet moss carpet on steep rock In Eu-Plceetum woodland(*) 
under root plate of wlnd-felled tree(*) 
mlneral so11 exposed by wlndfelllng of Picea a b ~ e s ( * )  
log wlthout bark 
dead wood wlth Stereum hirsutum and red rot fungl* 
patch of Eu-Plceetum ground vegetation(*) 
wet moss carpet on  steep rock In Eu-Plceetum woodland(*) 
under root plate of wlnd-felled tree(') 
m ~ n e r a l  so11 exposed by w~ndfel l lng o f  Picea abies(+) 
patch of Eu-P~ceetum ground vegetation(*) 
wet moss carpet on  steep rock In Eu-P~ceetum woodland(*) 
under root plate of wind-felled tree(*) 
mlneral so11 exposed by wlndfel l~ng of Picea abies(*)  
patch of Eu-Piceetum ground vegetation(*) 
wet moss carpet on  steep rock In Eu-Plceetum woodland(*) 
under root plate of wlnd-felled tree(+) 
m~nera l  so11 exposed by wlndfelllng of Picea abies(*)  
stump' 
bark-free dead wood wlth Myxomycetes* 
patch of Eu-Plceetum ground vegetation(*) 
wet moss carpet on  steep rock In Eu-P~ceetum woodland(*) 
under root plate of w ~ ~ i d - f e l l e d  tree(*) 
mineral so11 exposed by wlndfelllng of Picea abies(*)  

:ords (first col- 
Tllc percellt o l  



\ . 
Table 7. Rear ins  ~.ecords species i n  h?ycetophi l idac.  As ter isks  denote species w i t hou t  p r e v i o ~ ~ s  rear ing  ~.ecords ( f i rs1 co l~u i i n ) .  and microhabi tats 

5 \\sithout pre\ , ious I-cal-ing rccol.ds ( t h i r d  cu l~umn)  o f  the respective species. Urachcts a r o i ~ n d  the asterisks denote ~ ~ n c c r t a i n  records. 'l'he percent of  
\ t r a p s o n  e i ~ c l ~  i i i i c~ .ohab i t a t  i nc lud ing  the respect ive species i s  g iven i n  the far  r i ~ h t  co lumn.  
3 

- 
2 -. Species substrate microhabitat YO 

Acnemra n r t rd~co l l ~s  (Melgen 181 8)* Fraxrnus exce l s~o r  
? Anatella grbba W ~ n n e r t z  1863(*) ground vegeta t~on - 
2- ground vegetation 
, 
P. 

Plcea abres 
L -. so11 
Q Apolephthlsa subrncana (Curtls 1837) 
Q 

Fagos sylvatrca 
Q Boletlna b a s a l ~ s  (Mergen 1818)* Fraxrnus exce l s~o r  

ground vegetatlon 
ground vegetatlon 
P ~ c e a  abies 
so11 
ground vegeta t~on 
ground vegeta t~on 
Picea ables 
so11 
ground vegetatlon 
ground vegetatron 
Prcea a b ~ e s  
so11 

Boletrna nrgrrcans Dzledzlckl 1885(*) 

Coelophthinia thoracica (Winnertz, 1863) 

log without bark* 
patch of  Eu-Plceetum ground vegetat~on(') 
wet moss carpet on steep rock In Eu-Plceetum woodland(') 
under root plate of  wlnd-felled tree(*) 
mineral so11 exposed by windfell lng of Picea ables(*) 
dead wood with Ganoderma applariaturn arid Hypoxylon mulirforme 
log wlthout bark* 
patch o f  Eu-Piceetum ground vegetation(*) 
wet moss carpet on steep rock in Eu-Plceetum woodland(*) 
under root plate of wlnd-felled tree(*) 
mineral soil exposed by windfelllng o f  Picea abies(*)  
patch o f  Eu-Plceetum ground vegetation(*) 
wet moss  carpet o n  steep rock in Eu-Plceetum woodland(*) 
under root plate of  wrnd-felled tree(*) 
mlneral so11 exposed by windfelllng of  Picea abres(*) 
patch o f  Eu-Piceetum ground vegetation(*) 
wet moss carpet on steep rock in Eu-Piceetum woodland(*) 
under root plate of wlnd-felled tree(*) 
mineral so11 exposed by windfell lng of  Picea abies(*)  

Coelosia fusca Bezzi ,  1892 

Coelosia truncata Lund , 1909 

Cordyla murina Winnertz,  1863 

Ectrepesthoneura co lyeo Chandler, 1979* 

Fraxinus excelsior log without bark* 5 

ground vegetation patch o f  Eu-P~ceetum ground vegetation(*) 5 0 
ground vegetation wet moss carpet on steep rock In Eu-P~ceetun i  woodland(*) 5 0 
Picea ab ics  under root plate of  wind-felled tree(') 6 0 
so11 mlneral so11 exposed by windfelling o f  Picea abres(*) 6 0 

ground vegeta t~on patch of  Eu-Plceetuni ground vegetat~on(*)  100 
ground vegetation wet moss carpet on steep rock In Eu-P~ceetum woodland(') 100 
Prcea ables under root plate of  wlnd-felled tree(*) 8 3 
so11 m ~ n e r a l  so11 exposed by wlndfell lng of Prcea abres(*) 8 3 

Fraxinus excelsior log without bark* 
Quercus rabur- crevices at base of llvlng trunk* 
Quercus robur soil-f i l led c a v ~ t y  inhab~ted by Lasrus ants* 



Eudlcrana nigriceps (Lund 1909)(*) 

Exechiopsis mernbranacea (Lund , 191 2)' 
Gnot-iste longirosti-is S~ebke .  1864 

Leia bifasciata Gtmmerthal. 1346 

Leptomorphus (L.) quadnmaculatus (Mats . 19 16) 
Mycetophila fungorurn (De Geer, 1776) 

Mycetophila soldida van der Wuip 1874* 
Mycetophlla sumav~ca (Lastovka, 1963)* 
Mycomya denrnax Valsanen 1979 
Mycomya levis ( D z ~ e d z ~ c k ~ ,  1885)(*) 

Palaeodocosia janlckii (Dz~edzicki 1923)(*) 

Phthinia humilis Winnertz, 1863 

Polyiepta guttlventns (Zett., 1852) 

Sc~ophi la ~i l terrupta (W~nner tz  1863) 
Scioph~la nonnis~lva Hutson ; 979 
Sc~ophi la i ufa M e ~ g e n  1830 
Sciophila splnifera Za~ tzev  1982* 

Synapha vitnpennis (Me~gen 1818)* 
--p - - -- 

ground vegetat~on 
ground vegetation 
P ~ c e a  abies 
soil 
Fraxinus excelsior 
ground vegetation 
ground vegetat~on 
Picea abies 
so11 
Fagus sylvatica 
Fagus sylvatica 
Fraxinus excelsior 
Picea ables 
ground vegetation 
ground vegetation 
Picea abies 

so11 
Picea abies 
Fraxinus excelsior 
Frax~nus excelsior 
ground vegetat~on 
ground vegetat~on 
Plcea abies 
so11 
ground vegetat~on 
ground vegetat~on 
Picea ables 
soil 
ground vegetat~on 
ground vegetat~on 
Picea abies 
so11 
ground vegetat~on 
ground vegetat~on 
Picea abies 
so11 
Fiaxinus excelsior 
Fraxlnus excels~or  
Fagus sylvatica 
Picea abies 
Picea abies 
Quercus robur 
--- P 

patch of Eu P~ceetum ground vegetation(*) 
wet moss carpet on steep rock in Eu Plceetc~m woodland(*) 
under root plate of w~nd-felled tree(*) 
mlneral so11 exposed by w~ndfe l l~ng of Picea ab~es(*) 
log w~thout  bark* 
patch of Eu-P~ceetum ground vegetatiorl(*) 
wet moss carpet on steep rock In E u - P ~ c e e t ~ ~ m  woodland(*) 
under root plate of w~nd-felled tree(*) 
m~nera l  so11 exposed by w~ndfe l l~ng of Picea abies(*) 
dead wood w ~ t h  Ganoderma applanatum and Hypoxylon mult~forme* 
dead wood Infected by Hypoxylon multiforme* 
log w~thout bark 
carpophore of Fomitopsis pinicola with insect web* 
patch of Eu-Piceetum ground vegetation(*) 
wet moss carpet on steep rock in Eu-Piceet~~ni  woodland(*) 
under root plate of w~nd-felled tree(*) 

m~neral so11 exposed by w~ndfell ing of P ~ c e a  able$*) 
carpophore of Fomitopsis pinicola w ~ t h  Insect web* 
log w~thout  bark* 
log without bark 
patch of Eu-P~ceetum ground vegetat~on(*) 
wet moss carpet on steep rock In Eu-P~ceetum woodland(*) 
under root plate of w~nd-felled tree(*) 
m~nera l  so11 exposed by w~ndfe l l~ng of Picea able$*) 
patch of Eu-Piceetum ground vegetat~on(*) 
wet moss carpet on steep rock In Eu-P~ceetum woodland(*) 
under root plate of w~nd-felled tree(*) 
mlneral sot1 exposed by w~ndfe l l~r ig  of Picea abies(*) 
patch of Eu-P~ceetum ground vegetat~on(*) 
wet moss carpet on steep rock In Eu-Plceetum woodland(*) 
under root plate of wind-felled tree(*) 
n i~nera l  so11 exposed by w~nd fe l l~ng  of Picea ab,es(*) 
patch of Eu-Piceetum ground vegetat~on(*) 
wet moss carpet on steep rock In Eu-P~ceetum woodland(*) 
under root plate of w~nd-felled tree(') 
m~neral so11 exposed by w~nd fe l l~ng  of P ~ c e a  abies(*) 
log w~thout bark* 
log without bark* 
newly dead log* 
carpophore of Phel l~nus chiysoloma* 
carpophore of Phellinus ch~ysoloma w ~ t h  Insect web' 
soil-f~lled cav~ty  ~ n h a b ~ t e d  by Lasius ants* 
- 

pp p - - - 



l a b l e  8. Rcnr ing  records specles i n  Do l ichopod idae.  Aster is l ,~  denote species \v i thout ~)l.evious rear ing  record5 (filsc co lumn) ,  and microhab i ta ts  

w i t h o ~ ~ t  ~ ~ r e \ ~ i o u s  1-earilig records ( t h i r d  c o l ~ ~ i m n )  o f  the I-espective specles f31.ackets around the asterisks denote uncertain records. T h e  percent o f  

t r apwon  each microhab i ta t  i nc lud ing  t l ie respecti\ze species is  g iven in the far r i s h t  co lumn.  

P - 

Species substrate 
- pp- p P 

Achalcus melanot r~chus Mlk 1878 Populus tremula 
Do l~chopus d ~ s c ~ f e r  S tann~us  1831 ground vegetation 

Medetera belglca Parent 1936' Quercus robur 

Medetera p s e u d o a p ~ c a l ~ s  Thun 1955* Fagus sy l va t~ca  

Medetera seguyl  Parent 1926* Frax~nus exce l s~o r  

Populus tremula 

Medetera t r ~ s h s  (Zett 1838) F rax~nus  excelsior 

Populus tremula 

Systenus pa l l ~pes  (Von Roser 1840) Popul[/s tremula 

Popul[/s tremula 
p p- - 

- - P - P - -P 

microhabitat 
P p- -P pp - - - 

In cavity of w~nd-broken tree' 

wet moss carpet on steep rock In Eu-Plceetum woodland(*) 

moss-covered dead branch* 

dead wood ~n fec ted  by Hypoxylon mul t~ forme"  

log with bark* 

log wlthout bark* 

log wlth bark' 
log wlthout bark* 

In cavlty o f  wlnd-broken tree(+) 

stump wlth bark(') 
p p p - p -- P - - P 
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Oedalea zetterstedti Co l l~n ,  1926* 

Platypalpus macula (Zett., 1842)* 

Fraxinus excelsior 

Picea abies 

Populus tremula 

Populus tremula 

Fagus sylvatica 

Fraxinus excelsior 

Fraxinus excelslor 

Populus tremula 

Quercus robur 

Fagus sylvatica 

Platypalpus nlgntarsis (Fall 181 6)(*) ground vegetat~on 

Platypalpus scand~navicus Chvala 1972(*) Picea a b ~ e s  
Platypalpus stigmatellus (Zett 1842)(*)  Plcea a b ~ e s  

Tachypeza fennica T u o m ~ k  1932' Fagus sylvatlca 

Tachypeza fusciperinis (Fal l . ,  181 5) 

Tachypeza heeri Zett , 1838 

Tachypeza nubila (Meig., 1804) 2 
> 

;-J 
Tachypeza truncorum (Fall , 1815) ,. 

:: - 
5 
2. 

Q Trichina clavipes M e ~ g  , 1830(*) .. 
U 
Q 

U Trichinomyia flavipes (Meig . 1830):') 

Fagus sylvatica 

Fraxinus excelsior 

Fraxinus excelsior 

Fraxinus exce ls~or  

Populus tremula 

Fagus sylvatica 

Fagus sylvatica 

Fagus sylvatica 

ground vegetation 

Picea abies 

Populus tremula 

Quercus robur 

soil 

Fagus sylvatica 

Fraxinus excelsior 

Picea abies 

ground vegetation 

soil 

Picea ahies 

log wlthout bark 

under root plate of wind-felled tree(*) 

basls of w~nd-broken tree* 

In cavlty of w~nd-broken tree* 

dead wood Infected by Hypoxylon rnult~forme* 

log w~ thou t  bark* 

stump* 

log without bark* 

b ~ g  dead branch wlth bark* 

dead wood wlth Ganoderrna applanatum and Hypoxylon 

multlforme* 

patch of Eu-Piceetun) ground vegetation(*) 

under root plate of w~nd-fel led tree(*) 
under root plate of w~nd-fel led tree(*) 

dead wood Infected by Hypoxylon rnul t~forme* 

decayed log* 

log wlthout bark* 

log wlth bark* 

log with bark* 

log wlthout bark 

dead wood Infected by Hypoxylon multiforme* 

decayed log* 

nearly decomposed log* 

patch of Eu-Piceeturn ground vegetation(*) 

under root plate of wind-felled tree(*) 

log without bark* 

big dead branch w ~ t h  bark 

mineral soil exposed by w~ndfel l ing of Picea ables(*)  

newly dead log' 

log wlth bark* 

under root plate of wind-felled tree(*) 

patch of Eu-Piceetum ground vegetation(*) 

mlneral so11 exposed by w~ndfel l lng of P ~ c e a  able$') 

under root plate of wlnd-felled tree(*) 
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species of Anisopodidae in the present material 
is a lirst rearing record of this species (Table 6).  
The onl! reared species of Bolitophilitlae has pre- 
\.ioi~sl> been reared kom H111gi (fi . ic/iolol~~c~ /Oc.i~le, 
Yalio\,le\ 1994). I t  is unclear whether the vari- 
ous microhabitat records here are habitats of fungi 
used for larval developillent or they are resorts 
lbr ilnago of /lo11/o/7hil~r O I I . T ~ I . I ~ I C L I .  111 both cases, 
a high pel-cent of  traps including this species 
(83-10090. Pable 6) indicates a regular use of' 
these iiiicrol~abitats. A simil:~r ilnccrtaint> about 
ho\\ the microhabitat is used is also foulld for 
lnan> o f  the fungi-associated spccics of the ihmi- 
lies I<eroplatidac ('l'ahle 6 )  and Mycetophilidae 
(Table 7). In additioi~. illally of the species in these 
families arc ~ l c t  spinners. suggesting that the records 
represent microhabitats for larval nets. One of the 
Diadocidiidae species has been reared for tlie first 
time (Tablc 6 ) .  "Log without hark" is plausible 
lar\.al habit:~t for this species. as  jell as the two 
spccies of Diadocidiidae wl1ic11 are previously 
known to scrape iiiyceliium on surfaces of dead 
wood (see ref. in Yaliovlev 1994). 

Thc rcaring records of species witliii~ the brachy- 
cerall fai~iilies are 17resentcd in the Tables 8-11. 
A large proportion of new rearing records was 
loiuid in the families Empididae (85% of species 
reared), Hybotidae (73%) and Dolicliopodidae 
(43%). Ho\\e\'er. tlie rna.jority of tlie Empididae 
records and aboi~ l  half of the Hybotidae recorcis 
are considered i~iicel-tain (Tables 9 aiid 10). None 
ol' the species in Sbrphidae and Milichiidae have 
not hccn scared before. however, some of the 
nlicrohahitats arc probably new for the respec- 
ti\ c spccies ('l ables I I and 12).  

Rearill2 records by aclcctors (10 not give exact 
informntion about how the microhabitats are used 
by each species. I-Io\\e\,er. this mctliod may be 
i~seful for screening 17ossil1lc habitats bei'ore per- 
Ibl-ming more focused st i~dics  to state the exact 
larval liabilat. The eclectors may be advantageous 
compared to direct observatioils which depend on 
being present il l  right time, and because the lar- 
vae may bc small aiid hidden. In situ rearing may 
be successfi~l \\.lien laboratory rearing fhils to copy 
nati~rai conditions n e c e s s a l  for the larval devel- 
olxlient. 0 1 1  the otliel. l ~ a n d ,  eclectors fail \vl~cii 
thc l;lr\ae do no1 lintl a proper pu1~1l I~abitat within 
thc eclector ( f o r  instance fungi-inhibiting larvae 

with pupation in soil), and for some species ovi- 
position may be prevented by the eclector itself, 
depending on the time of nlouiltiilg the eclector. 

There is a coillprehensive literature oil insect 
fauna associated with dead wood and wood-in- 
habiting fungi (see for instance Palill 195 1 aiid 
1959, Hilt & Ammer 1994, Ferrar 1987, I<ocli 
1989-1 992, Smith 1989, I<aila et al. 1994. Ehn- 
s t r o ~ n  & WaltlPn 1986, Samuelsson et al. 1994, 
Siitoile~l 1994, Irmler et al. 1996, 0kland et al. 
1996). Ho\vever. the large ilu~llber of new records 
in the prescnt sti~dq may indicate that therc is 
still :t lot to find out about ecolog) of' insects in 
microhabitats related to dcad aiid dying trees. Tlicse 
are many types of micro-niches connected with 
the various types of dead wood. The broad-leaved 
tree species are considered to be hosts for a di- 
verse fauna of insects, such as beetles (Jonsell et 
al. 1998) aiid Diptera (Ferrar 1087, Sinith 1989). 
The relatively low number of new records from 
broad-leaved trees co~ilpared to other habitats in 
tlie present study iilay be correlated with differ- 
ences in research activity oil these tree species in 
the past. Apparently, it has been a considerable 
~.esearcli activity on Diptera of deciduous trecs in 
the Coiltinental Europe and on the British lsles 
(Fcrrar 1987, Smith 1989). In contrast, several 
microhabitats of boreal forests have received lit- 
tle attention, giving a bigger potential for doing 
new rearing records of  Diptera. For instance 
microhabitats of wind-blown trees ranked on the 
top of the list of new rearing records. These records 
were not made in the dead tr~ui~l\ of the wind- 
thrown trees, but in ~llicrohabitats that probably 
have been overlooked in previous studies. such 
as illider rootplates and in the patch of mineral 
soil exposed by wind-felling. Sinlilar habitats have 
beell fouild to be iillportallt for the diversity of 
bryophytes in Boreal spruce forests (Jonssoii & 
Esseen 1990). 
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