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T his paper is based upon the results of an entom ological journey in N orth  N orw ay in 1956, during which 
315 species of D ip tera  Brachycera were collected. As the m aterial comes mainly from  sea shore localities, 
it is recorded with due regard to  the ecological distribution of the m ost frequent species in the'various 
distinct types of shore biotopes. A com parison of the ecological groups of D iptera  Brachycera from  N orth  
N orw ay and N o rth  Am erica show s th at cf the 28 typical sea shore flies in N orth Norway, 17 are known 
from the coasts of N orth  America.

I N T R O D U C T I O N

D u rin g  a  jo u rn e y  in  n o r th e rn  N o rw a y  in  Ju n e - 
J u ly  1956 I  m a d e  in ten siv e  s tu d ie s  o f  D ip te ra  
B ra c h y c e ra  a t  d if fe re n t  sh o re  lo ca litie s  in 
N o r th  N o rw a y , a lm o s t a ll o f  th e m  o n  th e  A r c ­
tic O c ea n  sh o re . A lm o s t a ll o f  th e  lo ca lities , 
in o th e r  w o rd s , a re  N o r th  o f  th e  A rc tic  C ircle , 
T h e  g e o g rap h ica l d iv is io n s fo llo w  S tr a n d  (1943).

D E S C R IP T IO N  O F  T H E  B IO T O P E S  A N D  
T H E r R  D IP T E R O U S  F A U N A

W ith  re g a rd  to  d e g ree  o f  ex p o s itio n  to  th e  sea , 
in c lin a tio n , soil p ro p e rtie s  e tc ., th e  sh o re  b io ­
to p es  m ay  be d iv id ed  in to  d if fe re n t  ty p es , all 
being  su ita b le  fo r  a n  e co lo g ica l s tu d y . W h ere  
th e  ro c k  g ro u n d  is so lid  o r  sp l in te re d  in  big 
b lo ck s a t  th e  sh o re , th e re  is se ld o m  su ff ic ie n t 
o rg a n ic  m a te ria l to  e stab lish  th e  b asis fo r  a 
s ta b le  co en o se  o f D ip te ra .  O n ly  th e  ro c k  p o o l  
b io to p e  h a s  b een  s tu d ie d  o n  th ese  sh o re s.

A  m u ch  rich e r fa u n a  is fo u n d  o n  th e  sh a llo w  
sh o re s  w h ere  th e  tid e  c h a ra c te r iz e s  th e  co as t 
a n d  d if fe re n t  ty p es o f  o rg a n ic  m a te r ia l  a re  
d e p o s ite d , D e p e n d in g  o n  its c o m p o s itio n  a n d  
th e  p o ss ib le  v e g e ta tio n , th re e  d if fe re n t  b io to p es  
h a v e  b een  s tu d ied : A . T h e  m o st ex p o sed  w h ere  
s a n d  is th e  p re d o m in a n t  c o m p o n e n t, th e  sa n d

m a rsh , B. T h e  m o re  p ro te c te d , c o n sis tin g  o f  
m a in ly  o rg a n ic  a n d  m o re  f in e -g ra in e d  m a ­
te r ia l, th e  m u d  m a rsh , C . T h e  m o s t p ro te c te d , 
o f te n  s i tu a te d  a t  a  h ig h er leve l w ith  a  v e g e ta ­
tio n , fo rm in g  a  m o re  o r  less c lo se  v e g e ta tio n , 
th e  grass m a rsh .  B a n d  C  a re  o f te n  w ell e s ta b ­
lish ed  a t  th e  e s tu a ries  o f  la rg e r  r iv e rs , w here  
th e  su p p ly  o f  o rg a n ic  s u b s tra te  is g o o d .

T h e  ex p o sed  sa n d  sh o re  o f te n  h as a  m osa ic  
fro m  th e  d u n e  h e a th  v e g e ta tio n  a t  its h ig h er 
levels. T h e re fo re , a tte m p ts  h a v e  been  m a d e  to  
s e p a ra te  a  d u n e  h e a th  b io to p e , w h ich  m a y  be 
o f  in te re s t w ith  re g a rd  to  th e  in v es tig a tio n s  
m a d e  a t  th e  c o as ts  o f  F in la n d  (K ro g e ru s  1932) 
a n d  S w ed en  (A rd o  1957).

O n  sev e ra l c o a s t lo ca lities  th e  z o n e  d irec tly  
a b o v e  th e  t id a l  z o n e  is a  g ro u n d  w ith  c losed  
v e g e ta tio n  o f  g ra ss  a n d  h e rb s. I  h a v e  d e f in e d  
tw o  b io to p e s  in th is  u p p e r  zo n e: T h e  g rass  
m e a d o w  a n d  th e  h erb  m e a d o w ,  b o th  being 
m o re  o r  less ex p o sed  to  g raz in g . T h e  last- 
n a m e d  b io to p e  is d is tin g u ish e d  f ro m  th e  o th e r  
m e a d o w  ty p e  by  a  p re d o m in a n c e  o f  insect- 
p o llin a te d  p lan ts .

T h o u g h  th e  in v e s tig a tio n s  w ere  re s tr ic te d  to  
c o a s ta l  lo ca lities , so m e  in la n d  b io to p e s  h av e  
a lso  been  s tu d ie d  fo r  c o m p a riso n . T h u s  c o l­
lec tin g  o f  D ip te ra  w as m a d e  o n  sev e ra l sa n d y
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Fig. ], In m any localities rock pools show  a various 
degree of exposition to inundation  by tides and  storm  
waters, thus creating pools of different values of 
salinity. Rigidly bound to  the b iotope is Hilara maura, 
Leptocera fontinalis, Hydrellia griseola, Scatella 
stagnalis and Ephydra species (F i: Talvik).

la k e  sh o re s , a lm o s t  a ll o f  th e m  in  th e  reg io  
a lp in a . B u t little  e co lo g ica l in fo rm a tio n  c a n  be 
g iv en  f ro m  th e  few  sp ec im en s c o lle c ted . O n  th e  
o th e r  h a n d , r ic h  m a te ria l  h a s  b een  c o lle c te d  in  
lo ca lities  o f  th e  ho g  m e a d o w  b io to p e , w h ich  
w ith  its h y g ro p h ilo u s  f a u n a  m a y  b e  u se d  fo r 
c o m p a r is o n  w ith  th e  f a u n a  o f  th e  sa lin e  sea 
sh o re .

T h e  ro c k  p o o l  

T h e  ro c k  p o o l  b io to p e  (F ig . 1) b e lo n g s to  
th e  g ro u p  o f  r a th e r  in te n se ly  s tu d ie d  b io to p e s  
in  N o r th  E u ro p e . T h e re  a re  v a r io u s  a tte m p ts  
to  d is tin g u ish  d if fe re n t  ty p es o f  ro c k  p o o ls  
(e.g. L in d b e rg  1944) b u t  th e  few  lo ca litie s  h e re  
s tu d ie d  im p ly  o n ly  ro c k y  b a s in s  w ith  sa lt 
w a te r , p ro v id e d  by  sea  a t  h ig h -w a te r  leve l.

L o c a litie s .  N n o . S o rk il; T R i.  G ra ta n g e n ;  
B a ls f jo rd b o tn ; K v e n a n g s b o tn ; F i .  T a lv ik ; F n . 
I f jo rd  (tw o  lo ca litie s); V ard©  (tw o  lo ca lities). 
9 lo ca litie s , 19 spec ies, 42 sp ec im en s .

M o s t  f re q u e n t  species:
4 lo ca lities: H ila ra  m a u ra , L e p to c e ra  fo n t in a ­

lis, H y d re llia  griseo la . S c a te lla  s ta g n a lis .
3 lo ca lities: E p h y d ra  a land ica .

2 lo ca lities: E p h y d r a  riparia .
T h u s  th e  E p h yd ra -sp ec ie s  sh o w  a  low  d eg re  

o f  c o n s ta n c y  w ith in  th is  b io to p e  in  n o r th e r  
N o rw a y  a s  a  c o n tra s t  to  c o rre sp o n d in g  iocali 
ties in th e  so u th  o f  S w ed en  (D a h l 1959).

A  c o m p a r is o n  w ith  th e  re su lts  o f  Jo h n sei 
(1946), o b ta in e d  f ro m  th e  s tu d y  o f  ro c k  p o o l 
o n  B o rn h o lm , D e n m a rk , sh o w s th a t  o n ly  tw< 
sp ec ie s  a re  in  c o m m o n , E p h y d r a  riparia  an< 
S c a te lla  sta g n a lis , a  fa c t m o s tly  d u e  to  th e  poo¡ 
in v e s tig a tio n  o f  D ip te ra  B ra ch y c e ra , o n h  
five sp ec ie s  be ing  re c o rd e d  f ro m  th is island .

T h e  sa n d  m a rsh

T h e  e x p o se d  c o a s ta l lo w  la n d  w ith  a  sandy 
b o tto m  m a te ria l  (F ig . 2) is o f  c o u rse  d ifficu lt 
to  d is tin g u ish  b o th  f ro m  o th e r  ty p es  o f  m arsh y  
sh o re s  a n d  fro m  s a n d  sh o re s  n o t ex p o sed  to 
th e  tid e . T h e  o rg a n ic  m a te r ia l  in c reases  w ith  
th e  d is ta n c e  f ro m  th e  w a te r , a n d  a lso  a s  th e  
v e g e ta tio n  b eco m es m o re  c lo sed , b eg in n in g  w ith  
s ing le  p la n ts  o f  C a rex  g o o d e n o w ii. S c irp u s

Fig. 2. In  connexion with d rier parts of the sand marsh 
b iotope (with Xiphandrium monotrichum, Hydrophorus 
norvegicus, Themira putris and Scatella quadrisetosa 
as m ost prom inent species) the dune heath form s a 
range of a m osaic character, consisting of association- 
fragm ents of Honckenya peploides, Elymus arenarius 
etc. w ith a dip tera coenose dom inated by Hilara 
griseola. Scatella stagnalis and Nupedia dissecta (TRi : 
Balsfjordbotn).
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r u fu s  a n d  p a u c iflo ru s  a n d  F es tu c a  ru b ra . O f te n  
E ly m u s  a n d  H o n c k e n y a  fo rm  a sso c ia tio n s  on  
d r ie d  p a r ts  o f  th is  sh o re  type,

L o c a litie s . N si. M o  i R a n a ;  S a ltd a l;  T R i. 
G ra ta n g e n ;  F v . L a n g f jo rd ; F n . L ak se lv ; V ar- 
a n g e rb o tn ;  S m a lf jo rd . 7 lo ca litie s , 40 species, 
350 sp ec im en s .

M o s t  f re q u e n t  species:
6 lo ca litie s : S c a te lla  s tagna lis , S .  q u a d rise to sa .  
4  lo ca litie s : X ip h a n d r iu m  . m o n o tr ic h u m , H y ­

d r o p h o r u s  norveg icu s, T h e m ira  p u tr is .
3 lo ca litie s : P o rp h y ro s  r iparius, H y d re llia  g r i­

seo la , S c a to p h a g a  litorea , C o llin e llu la  lu tosa .

T h e  d u n e  h e a th
O n  m a n y  sh o re s  d ry  sa n d  fo rm s  a n  in te r ­

m e d ia te  z o n e  b e tw ee n  th e  m o is t b io to p e s  n e a r  
sea  leve l a n d  th e  m ead o w s w h ich  o f te n  c o n s t i­
tu te  th e  h ig h es t p a r ts  o f  a  sh o re  p ro f ile , O fte n  
th e  v e g e ta tio n  o f  th is  z o n e  is o f  a  ty p e  su g ­
g e s tin g  c o m p a r is o n  w ith  its  c o u n te rp a r t  o n  th e  
sh o re s  o f  so u th e rn  F e n n o sc a n d ia . F r o m  th is 
p o in t  o f  v iew  ev ery  lo c a lity  w ith  a  c lo sed  v eg e ­
ta t io n  o f  E ly m u s  a n d  H o n c k e n y a  h as  been  
s tu d ie d  a n d  is h e re  re fe r re d  to  th e  d u n e  h ea th  
b io to p e  (F ig . 2 ), a  te rm  n o t q u ite  c o rre s p o n d ­
ing  to  th e  m o re  lim ite d  c o n ce p t u sed  by  A rd o  
(1957). T h is  is a  c o n se q u en c e  o f  th e  in d is tin c t 
z o n a t io n  o f  th e  lo ca lities  in  n o r th e rn  N o rw a y  
c o m p a re d  w ith  th o se  in  so u th e rn  S w ed en . O n 
th e  lo ca litie s  h e re  s tu d ied , th e  z o n e  is b ro k en  
up  in to  sev e ra l p la n t  a sso c ia tio n s , s e p a ra te d  by 
o p e n  sa n d , a ll fo rm in g  a  m o sa ic , su c h  a s  a s ­
s o c ia tio n s  o f  F es tu c a  ru b ra  a n d  o v in a , Poa  
p ra ten sis , A s ira la g u s  a lp inus , L a th y r u s  m a r iti­
m u s  e tc ., a lte rn a tin g  w ith  th e  v e g e ta tio n  o f 
E ly m u s  a n d  H o n c k e n y a .

L o c a lit ie s .  N si. M o  i R a n a ;  T R i.  B a ls f jo rd ­
b o tn ; F n ,  T a n a  b ru ;  T a n a f jo rd ;  T o rn v ik ; 
V a rd o . 6 lo ca litie s , 36 species, 146 sp ec im en s .

M o s t  f re q u e n t  species:
2 lo ca litie s : H y d re llia  griseo la , S c a te lla  s ta g ­

na lis , N u p e d ia  d issecta , A c r o p te n a  n u d a , 
S c a to p h a g a  lito rea , S . s tercoraria .
A m o n g  th e  co lle c ted  m a te r ia l  th e  fo llo w in g  

sp ec ie s  a re  m e n tio n e d  b y  A rd o  (1957) in  his 
list o f  s te n o to p e  m a r in e  sh o re  d u n e  d ip te ra  in

s o u th e rn  S w ed en : H e lin a  p ro tu b e ra n s , D e lia  
q u a d rip ila , T h o ra co c h a e ta  zo s te ra e , S c a to p h a g a  
lito rea , F u ce llia  fu c o r u m , S p ilo g o n a  co n tra c ti-  
fro n s  (c o m m o n  a t  a ll  m o is t p laces) a n d  Pa- 
regle c in ere lla .

T h e  m u d  m a rsh
T h e  big c o n te n t  o f  o rg a n ic  m a te r ia l  c h a ra c ­

te riz in g  th e  m u d  m a rs h  c o n s titu te s  a  b io to p e  
w ith  a  r ic h  f lo ra  a n d  fa u n a , am o n g  o th e rs  
S c irp u s  u n ig lu m is , C a rex  h e leo n a stes  a n d  c a ­
n escens, a n d  g ra sse s su c h  a s  F es tu ca  ru b ra  a n d  
A g r o s tis  s to lo n ife r a . I n  so m e  lo ca lities  P rim u la  
sib ir ica  is n o t  ra re .

L o c a litie s . T R i .  G ra ta n g e n ; S o rk il; B a ls f jo rd ­
b o tn ;  F i .  A lta f jo rd b o tn  (tw o  loca lities); F n . 
S to r f jo rd ,  L ak se lv . 7 lo ca litie s , 33 sp ec ies , 367 
sp ec im en s .

M o s t f re q u e n t  species:
A ll lo ca litie s : S c a te lla  q u a d rise to sa .
6 lo ca lities: P o rp h y ro s  riparia ,
5  lo ca lities: H y d ro p h o r u s  n o rveg icu s.
4 lo ca litie s : H y d ro p h o r u s  p ra eco x , H ilara

griseo la , H y d re llia  griseo la .
I n  th is  b io to p e , species w ith  a  h ig h  d egree  

o f  c o n s ta n c y  h a d  a  h ig h  a b u n d a n c e  to o , e sp e ­
c ia lly  S c a te lla  q u a d rise to sa .

T h e  g ra ss m a rsh
T h e  g ra ss -d o m in a te d  lo w lan d s  (F ig . 3) a p ­

p e a r in g  o n  sh e lte re d  c o a s ts  seem  to  b e  m o r ­
p h o lo g ic a lly  c lo se ly  re la te d  to  th e  so u th -w e s t­
e rn  S w ed ish  co as t m ead o w s. T h e  sa lt  w a te r  
su p p o r t ,  h o w ev er, is m o re  re g u la r , th e  sp rin g  
tid e  p lay in g  a  p a r tic u la r ly  im p o r ta n t  ro le  in 
th is  re sp ec t. C lim a tic  c o n d itio n s  p re v e n t  an y  
d ire c t  c o m p a r iso n s  b e tw e e n  th e se  tw o  ty p es o f 
c o as ta l m ead o w s.

L o c a litie s .  M n o . D ju p v ik ; F n .  L ak se lv  (tw o 
lo ca lities); V a ra n g e rb o tn ; S m a lf jo rd ; B jo rn n es .
6 lo ca litie s , 48  spec ies, 29 9  sp ec im en s.

M o s t  f re q u e n t  species:
4 lo ca litie s : S c e llu s  sp in im a n u s , P o rp h y ro s  r i­

paria .
3 lo ca litie s : H y g ro c e le u th u s  la tip en n is , S ch o e-  

n o m y z a  lito re lla , S c a to p h a g a  lito rea , S . s te r ­
coraria , P a ra lle lo m m a  fu sc ip es .
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Fig. 3. On sheltered low land coasts the grass m arsh - 
with Scellus spinimanus and  Porphyrus riparia as the 
m ost interesting species - is the natural continuation  
at higher parts of the m ud m arsh, which has Scatella 
quadrisetosa as a very characteristic species in the 
dip tera coenose. (Fn: Tanafjord)

R in g d a h l (1959) gives a  list o f  flies fro m  
c o a s ta l m ead o w s. A n  a t te m p t  a t  a  c o m p a r is o n  
w ith  h is re co rd s  gives th e  fo llo w in g  resu lts :

A . F lie s  co m m o n  in c o a s ta l  m e a d o w s in 
b o th  d is tric ts : H y g ro c e ie u th u s  la tip e n n is , P o r ­
p h y ro s  riparia , S c a to p h a g a  lito rea . S ca te lla  
stagna lis .

B. F iies c o m m o n  in  m y  n o r th e r n  lo ca litie s , 
n o t lis ted  by  R in g d a h l:  S c e llu s  sp in im a n u s .  
S c a te lla ■ q u a d rise to sa , P a ra lle lo m m a  fu sc ip es .

C . F lie s  c o m m o n  in  th e  s o u th e rn  lo ca litie s , 
n o t c o lle c ted  in  th is in v es tig a tio n : T h is  a p p lie s  
to  m a n y  flies e.g . th e  N e m o te lu s -s p ecis, c h a r ­
a c te ris tic  o f  m a n y  c o as ta l m e a d o w s in  th e  
so u th  a n d  lik e  o th e r  S tra tio m y iid s  s o u th e rn  in 
d is tr ib u tio n .

T h e  grass m e a d o w
T h e  u p p e r  b o u n d a ry  o f  th e  tru e  sh o re  is 

o f te n  fo rm e d  b y  g ra z in g  g ro u n d  w ith  a  v eg e ­
ta t io n  o f  P oa pra ten sis , F e s tu c a  ru b ra , A ir a  
c a esp ito sa  a n d  A n th o x a n tc m u m  o d o ra tu m .  In  
a d d itio n , s ing le  h e rb s  a p p e a r ,  su c h  a s  R a -  
n u n cu lu s-sp ec ies , T r o lliu s  e u ro p a e u s  a n d  A c h i l ­
lea  m il le fo liu m .  T h a n k s  to  th e  d ro p p in g s  o f  
th e  g ra z in g  c a ttle , c o p ro p h ilo u s  D ip te ra  h av e

g o o d  life  c o n d itio n s . O f  th e  in v es tig a te d  lo c a li­
ties, tw o  a re  s i tu a te d  o u ts id e  a n y  sh o re  z o n a ­
tio n .

L o c a lit ie s .  N si. D u n d e r la n d ;  N n o . D ju p v ik ; 
T R i. G ra ta n g e n  ( th ree  lo ca lities): S o rk jo s;
K v e n a n g s b o tn ; F n . L ak se lv  (tw o  loca lities); 
T a n a f jo rd :  A d a m sf jo rd . 11 lo ca litie s , 118 s p e ­
cies, 281 sp ec im en s.

M o s t f re q u e n t  species:
6 lo ca lities: M e la n o s to m a  m e llin tim .
5 lo ca lities: M e la n o s to m a  scalare, L a s io p s  n i­

grite llu s , H ila ra  in te rs tin c ta , H .m a u ra , B ic e l­
laria  su b p ilo sa .

4 lo ca lities: F a n n ia  seren a , S c a to p h a g a  su illa , 
L a s io p s  acu le ipes, C k e ilo s ia  vernalis, P la ty -  
c h iru s  m a n ica tu s .

3 lo ca lities: H ila ra  griseo la . R h a m p h o m y ia  a l­
b issim a , L y c ia  laeta , L a u x a n ia  cy lin d r ico r-  
nis, S ca te lla  sta g n a lis . L a s io p s  a ter, L .in n o -  
cu u s, O k en ie lla  c a u d a ta , M ic r o p ro so p a  pai- 
lica u d a , S c a to p h a g a  sterco ra ria . S e p s is  fla v i-  
m a n a , N e m o p o d a  sp . ( th e  th re e  la s t-n a m ed  
b e in g  p ro n o u n c e d ly  c o p ro p h ilo u s ) .

T h e  h erb  m e a d o w

A  d is tin c tio n  b e tw een  th e  tw o  m ea d o w  b io ­
to p e s , th e  g ra ss  a n d  th e  h e rb  m ea d o w , is n a ­
tu ra l ly  d e b a ta b le , e sp ec ia lly  s in ce  a b io tic  fa c ­
to rs  d o  n o t sh o w  a n y  im p o r ta n t  d iffe re n ce s . 
T h e  m a in  re a so n  fo r  th is  d is tin c tio n  is th e  
v e g e ta tio n , w h ich  in  th e  h e rb  m ea d o w , in  c o n ­
t r a s t  to  th e  g rass  m ea d o w , is d o m in a te d  by 
‘in se c t-f lo w e rs ’, su c h  a s  S o lid a g o  virgaurea , 
R a n u n c u lu s -sp ec ies , T r o lliu s  e u ro p a e u s , Saus-  
su rea  a lp ina , V ero n ic a  lo n g ifo lia  a n d  so  on .

L o c a litie s .  N si. M o  i R a n a  (sev era l loca lities): 
N n o . R o sv ik ; T R i. G ra ta n g e n  (sev era l lo c a li­
tie s); M àlse lv ; T R y . T ro m s o ; S a n d b u k t;  F n . 
T a n a  b ru  (sev era l lo ca litie s) . 13 lo ca litie s , 116 
sp ec ies , 365 sp ec im en s.

M o s t f re q u e n tin g  species:
6  lo ca litie s : S c a to p h a g a  su illa , F a n n ia  serena .
5 lo ca litie s : M e la n o s to m a  m e llin u m .
4  lo ca lities: M e la n o s to m a  sca lare , S c a to p h a g a  

ste rco ra ria , C o e lo m y ia  sp a th u la ta .
3 lo ca lities: P la ty ch iru s  p e lta tu s , H ila ra  m a u ra .
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S ep sis  C lavim ana, S c a to p h a g a  lu ta r ia , L a s io p s
a ter.
A m o n g  species fo u n d  o n  tw o  lo ca litie s  th e  

fo llo w in g  m a y  b e  m en tio n e d : S y m p h o r o m y ia  
crassicorn is, P o rp h y ro s  riparia , E m p is  lucida , 
N u p e d ia  d issecta , a n d  H y d ro p h o r ia  con ica .

A  c o m p a riso n  b e tw een  th e  tw o  m e a d o w  b io ­
to p e s  sh o w s a  g o o d  a g re e m e n t, th e  fo llo w in g  
sp ec ies b e in g  co m m o n  to  b o th  types:

P la ty ch iru s  p e lta tu s  
P. m a n ic a tu s  
M e la n o s to m a  m e llin u m  
M  .scalare 
S c a to p h a g a  suilla  
S  s te rc o ra r ia  
S .lu ta r ia  
L a s io p s  a ter  
L .n ig r ite liu s  
L .a c u le ip e s  
L y c ia  laeta  
H ila ra  m a u ra  
B icella ria  su b p ilo sa  
F a n n ia  serena

O n  th e  o th e r  h a n d  th e  e co lo g ica l d is t r ib u ­
tio n  o f  o th e r  species calls fo r  a  d is tin c tio n . 
T h e  fo llo w in g  species o f  m o re  o r  less h ig h  c o n ­
s ta n c y  h av e  been  fo u n d  in o n e  o f  th e  tw o  b io ­
to p e s  on ly :
T h e  g ra ss  m e a d o w ..
H ila ra  in ters tic ta  
X ip h a n d r iu m  m o n o tr ic h u m  
S c h o e n o m y z a  lito re lla  
O k en ie lla  ca u d a ta  
M ic r o p ro so p a  p a llicauda  
L a u x a n ia  cy lin d rico rn is

T h e  h e rb  m ead o w  
C o e lo m y ia  sp a th u la ta  
C su b p e llu c e n s  
H y d ro p h o r ia  con ica  
N u p e d ia  d issecta

T h e  b o g  m e a d o w
T h e  b o g  m ea d o w  is d if fe re n t  f ro m  o th e r  

m e a d o w  ty p es  b o th  w ith  re sp ec t to  v e g e ta tio n

a n d  to  a b io tic  fa c to rs , ft is o f te n  d e v e lo p ed  
a t  a  h ig h e r  a tt i tu d e , a n d  a lso  in  th e  reg io  a l ­
p in a . T h e  a n n u a l  te m p e ra tu re  a m p litu d e  is l a r ­
ge r, th e  h u m id ity  is h ig h e r, th e  s u b s tra te  is 
p o o re r. C o n n e x io n  w ith  a  sh o re  z o n a tio n  is u n ­
c o m m o n . T h e  v e g e ta tio n  is c h a ra c te riz e d  by 
E r io p h o ru m -sp ec ies su c h  as a n g u s tifo liu m , va ­
g in a tu m  a n d  sc h e u ch ze r i, S c irp u s  ca esp itosus, 
B etu la  n a n a , A n d r o m e d a  p o lifo lia . R u b u s  ch a ­
m a e m o r u s  a n d  E m p e tr u m - species e tc .

L o c a litie s .  N si. F a u sk e ; N n o . K râ k m o ; Sor- 
k il; T R i.  B a rd u ; S ork jo s; F i .  K â f jo rd ;  A lta ; 
F n .  T a n a f jo rd ;  V a rd o ; V ick sa ; I f jo rd ;  B orselv . 
12 lo ca litie s , 67 species, 191 sp ec im en s .

M o s t f re q u e n t  species:

7 lo ca lities: E m p is  lu c id a .

6 lo ca lities: R h a m p h o m y ia  o b scura .

5 lo ca lities: H ila ra  in te rs tin c ta .

4 lo ca litie s: E m p is  borea lis, R e n o c e r a  stria ta . 
M e la n o s to m a  m e llin u m .

3 lo ca lities: N e o a sc ia  d ispar, D o lic h o p u s  m a ­
cu lip e n n is , D  s te n h a m m a r i,  L isp o cep h a la  
e ry th ro ce ra , S p ilo g o n a  m a c ro p yg a , N u p e d ia  
d issec ta , S c a to p h a g a  fu rc a ta , O ken ie lla  ca u ­
d a ta , P a ra lle lo m m a  fu sc ip es.

D  iscussion

T h e  c o n s ta n c y  v a lu es g ive  a n  e s tim a tio n  o f  
th e  re g u la r ity  o f  th e  a p p e a ra n c e  o f  a  species 
w ith in  a  co en o se  o f  a  b io to p e . A s a  su m m ary , 
T a b le  I  re co rd s  all th e  b io to p es  a n d  th e ir  m o st 
re p re se n ta tiv e  sp ec ies m e n tio n ed  a b o v e . T h is  
ta b le  m ay  a lso  fo rm  a  basis  fo r  a n  e s tim a tio n  
o f  th e  h o m o g e n e ity  o f  th e  b io to p e s  se lec te d  as 
fa r  a s  th e  D ip te ra  co en o ses a re  c o n c e rn e d . A  
h ig h  c o n s ta n c y  v a lu e  fo r  a  n u m b e r  o f  species 
is a  sign  o f  a  h o m o g e n o u s  c o en o se . E x am p les  
o f  th e se  a re  fo u n d  in  th e  sa n d , m u d  a n d  g ra ss  
m a rsh  b io to p es. O f  th e  re m a in in g  b io to p es  
t r e a te d ,  th e  g ra ss , h e rb  a n d  bo g  m ea d o w s a n d  
th e  ro c k  p o o l h a v e  a  fa ir ly  c o n s ta n t D ip te ra  
co en o se , th e  d u n e  h e a th  less so .

I  h a v e  s ta te d  th a t  b io to p e s  o f  a  z o n a te d  
sh o re  ty p e  h av e  a  g o o d  E p h y d r id  co en o se  in 
c o n tra s t  to  b io to p e s  o f  a  m o sa ic  o r  n o n -sh o re - 
b o u n d  ty p e  (D a h l 1959 p . 45). T h is  s ta te m e n t
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T a b le  I .  E co lo g ica l g ro u p in g  o f  th e  d ip te ro u s  sea  sh o re  fa u n a  b a sed  u p o n  th e  va lu e s  o f  
s ta n c y  (% )*

con-

rock sand  dune  m ud grass grass herb bog
pool m arsh  heath  m arsh m arsh  m eadow meadow m eadow

Dolichopodidae
Dolichopus maculipennis 25
D. stenhammari 25
Hygroceleuthus latipennis 50
Hydrophorus norvegicus 57 63
H . praecox 50
Scellus spinimanus 66
Porphyros riparia 43 75 66
Xiphandrium monotrichum 57

Empididae

Em pis borealis 33
E. lucida 58
Hilara griseola 50 38
H . interstincta 50 42
H . maura 57 63 38
Rhamphomyia albissima 38
R. obscura 50

Syrphidae

Cheilosia vernalis 50
Platychirus manicatus 50
P. peltatus 38
Melanostoma mellinum 75 63 33
M . scalare 63 50
Neoacia dispar 25

Sepsidae
Nemopoda pectinulata 38
Themira putris 57
Spesis flavimana 38 38

Sciomyzidae

Renocera striata 33

•The num ber of sam ples in which a species has been found , divided by the to ta l num ber of sam ples, m ultiplied by 
100 and  expressed as a percentage.
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T able I. Continued

rock sand  dune m ud grass grass herb bog
pool m arsh  heath  m arsh  m arsh m eadow m eadow m eadow

Ephydridae
Ephydra alandica 43
Scatella quadrisetosa 86 100
S . stagnalis 57 86 33 38
Hydrellia griseola ‘ 57 43 33 50

Sphaeroceridae
Collinelluta lutosa 43
Leptocera fontinalis 57

M uscidae
Lasiops ater 38 38 25
L . aculeipes 50
L . innocuus 38
Fannia serena 50 75
Coelomyia spathulata 50
Lispocephala erythrocera 25
Schoenomyza litorella 50

Anthom yiidae

Acroptena nuda 33
Nupedia dissecta 33 25

Scatophagidae

Parallelomma fuscipes 50
Okeniella caudata 38 25
Microprosopa pallicauda 38
Scatophaga furcata  25
S. litorea 43 33 50
S. lutaria 38
5, stercoraria 33 50 38 50
S', suilla 50 75
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c a n  be e x p a n d e d  to  be a p p lic a b le  to  th e  w h o le  
D ip te ra  B ra ch y c e ra  c o en o ses  a s  p ro v e d  b y  th e  
p re se n t in v es tig a tio n s  in  N o r th  N o rw a y .

T h e  d is tr ib u tio n  o f  th e  la rg e  D ip te ra  B ra ch y ­
ce ra  fam ilie s  o n  th e  d if f e r e n t  b io to p e s  is v e ry  
m a rk e d . I n  T a b le  I  th e  sp ec ie s  o f  a  h ig h  c o n ­
s ta n c y  lis ted  a b o v e  fo rm  a  b asis fo r  a n  e v a lu a ­
tio n  o f  eco lo g ica l d is tr ib u tio n . T h e  D o lic h o -  
p o d id s  a n d  E p h y d r id s  d o m in a te  in th e  sh o re  
b io to p e s , e sp ec ia lly  in  th e  m a rs h  ty p es ; th e  
E m p id id s  a p p e a r  re g u la r ly  in  th e  g ra ss  m e a ­
d o w  b u t a re  esp ec ia lly  p re d o m in a n t  in th e  bog 
m ead o w . T h e  S y rp h id s  a r e  m a in ly  c o n f in e d  to  
th e  g ra ss  a n d  h e rb  m ea d o w s , a n  e co lo g ica l d is ­
tr ib u tio n  th a t  is a lso  ty p ic a l fo r  th e  M  u se  ids. 
T h e  m o st e u ry to p ic  c h a ra c te r ,  b esid es th e  
E p h y d r id s  H y d re llia  g riseo la  a n d  S c a te lla  s ta g ­
nalis, is sh o w n  b y  th e  S c a to p h a g id s .

T h e re  is a  re m a rk a b le  d is tin c tio n  b e tw een  
th e  h e rb  a n d  g rass  m e a d o w  b io to p e s  o n  o n e  
h a n d  a n d  a ll th e  re s t o n  th e  o th e r ,  th e  fo rm e r  
b e in g  in h a b ite d  by  a  v e ry  la rg e  n u m b e r  o f  
species, 116-118, th e  la t te r  b y  o n ly  19-67 sp e ­
cies.

T h e  m o st c h a ra c te ris tic  ty p es  o f  c o as ta l 
b io to p e s , w ith  th e ir  m o st p ro m in e n t  D ip te ra  
spec ies, h av e  been  d e sc rib e d . I n  c o m p a r is o n  
w ith  S o u th  S c a n d in a v ia  m o s t sp ec ie s  a re  in 
c o m m o n . W ith  re g a rd  to  th e  c o m p o s itio n  o f  
th e  c o as ta l sh o re  c o en o ses  it  is in te re s tin g  to  
n o te  h o w  in th ese  c e r ta in  ty p ic a l a lp in e  species 
— o fte n  a p p e a r in g  in  th e  b o g  m e a d o w  b io to p e  
— m a y  b e  ra th e r  c o m m o n , e.g . D o lic h o p u s  
m a c u lip e n n is , D .s ten h a m m a ri, H y d ro p h o r u s  
pilipes, D ia p h o ru s  n ig rica n s , a n d  S p ilo g o n a  
arenosa .

T h is  is a  d is tr ib u tio n  te n d e n c y  th a t  is k n o w n  
in  m a n y  o th e r  a n im a l a n d  p la n t  g ro u p s  (L in d - 
ro th  1931 p. 439), a n d  c a n  b e  e x p la in e d  by  th e  
s im ila ritie s  o f  so m e  e n v iro n m e n ta l  fa c to rs  
w ith in  th e se  s e p a ra te  b io to p e s , a b o v e  a ll th e  
d ry  su b s tra te , a re su lt  e ith e r  o f  s u n  e x p o s itio n  
o r  o f  a  h ig h  d e g ree  o f  sa lin ity , o r  b o th . O f 
co u rse , th is  te n d e n c y  is m o s t easy  to  s tu d y  
in  loca lities  s i tu a te d  a t  h ig h e r  la t i tu d e s ,  w h ere  
th e  sh o re  b io to p e s  a re  e s ta b lish e d  in  c lo se  c o n ­
n ex io n  w ith  a lp in e  b io to p e s  a n d  n o t  iso la te d  b y

th e  eco lo g ica l b a r r ie r  fo rm e d  b y  a  fo re s t  zo n e . 
F ro m  Ic e lan d  L in d ro th  (1931) g ives m a n y  e x ­
a m p le s , b o th  a m o n g  p la n ts  a n d  a m o n g  C o le ­
o p te ra , a n d  f ro m  th e  sa m e  is lan d , T u x e n  e t al. 
(1954, p. 152) m e n tio n  F u c o m y ia  fr ig id a  a n d  
S c a to p h a g a  villipes, b o th  se a -sh o re  spec ies, as 
fo u n d  o n  th e  c e n tra l  h ig h la n d .

S O M E  R E M A R K S  O N  T H E
G E O G R A P H IC A L  D I S T R I B U T I O N  O F  

T H E  S H O R E  S P E C IE S

In  m y  N o r th  N o rw e g ia n  m a te r ia l  o f  315 sp e ­
cies, 112 species a re  so  f a r  re c o rd e d  a s  A m e r i­
c an . O f  th e  ty p ic a l sh o re  flies co lle c ted  in 
N o r th  N o rw a y , th e  fo llo w in g  o n e s  a r e  a iso  
k n o w n  f ro m  N o r th  A m e ric a ;

H y d ro d r o m ia  sta g n a lis  
H ila ra  b is tria ta  
P o rp h y ro s  crassipes  
S c e llu s  sp in im a n u s  
T h e m ira  p u tr is  
L im o s in a  cra ss im a n a  
S c a te lla  p a lu d u m  
S . q u a d rise to sa  
E p h y d ra  riparia  
P elina  a en escen s  
T r ic h o p a lp u s  p u n c tip e s  
C e ra tin o s to m a  o s tio ru m  
S c a to p h a g a  lito rea  
S p ilo g o n a  aerea  
S .a renosa  
L ispe  ten ta c u la ta  
F u ce llia  fu c o r u m

T h u s  o f  28 sp ec ies re c o rd e d  as ty p ic a l sea 
sh o re  flies in  N o r th  N o rw a y , 17 a re  a lso  k n o w n  
f ro m  th e  c o as ts  o f  N o r th  A m e ric a . O f th ese , 
tw o  sp ec ies a re  o n ly  re c o rd e d  f ro m  th e  m o st 
n o r th e rn  sh o re s  o f  th e  c o n tin e n ts , S ca te lla  
q u a d rise to sa  a n d  C e ra tin o s to m a  o s t io ru m .  T h e  
E u ro p e a n  sp ec ies n o t  k n o w n  fro m  N o r th  A m e ­
ric a  h av e  a  m o re  s o u th e rn  te n d e n c y  in  th e ir  
d is tr ib u tio n  a n d  m o s t o f  th e m  a re  b o re a l s p e ­
cies w ith  o n ly  few  a rc tic  lo ca litie s .

T h e  m a jo r i ty  o f  th e  ty p ic a l sea  sh o re  species
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h a v e  th e ir  d is tr ib u tio n  c e n tre  in  th e  n o r th  o f  
th e  A tla n tic  a n d  n e ig h b o u rin g  seas. A s  a  m a t ­
te r  o f  c o u rse  th is  im p lies th a t  th e  fa u n a  o f  
c o a s t sh o re  b io to p e s  c a n  be  c h a ra c te r iz e d  as 
h av in g  o n e  o f  th e  w id est g e o g ra p h ic a l d is t r i ­
b u tio n s  in  th e  A rc tic  d is tr ic ts  in  c o m p a r is o n  to  
th e  f a u n a  o f  o th e r  b io to p e s . T h is  fa c t c an  be  
a  re su lt  o f  th e  d is tr ib u tio n  e co lo g ica l fa c to rs  
f a v o u rin g  th e  d isp e rs io n  o f  th e  sh o re  species.

B u t m o re  p ro b a b ly  th is  la rg e  d is tr ib u tio n  
a r e a  is c au sed  by  th e  b e tte r  p o ss ib ilitie s  o f  s u r ­
v iv al d u r in g  th e  le e  A g es th a t  m a rk e d  th e  sh o re  
sp ec ies . A t  a n y  r a te  th e  c lim a tic  c o n d itio n s  
w ere  so m e w h a t b e tte r  in  th e  ic e -free  c o as ta l 
b e lts  w ith  th e ir  h ig h er h u m id ity  a n d  m o d e ra te  
te m p e ra tu re .  T h e  re tre a t in g  sea  u n c o v e re d  new  
la n d  o n  th e  c o n tin e n ta l sh e lv es a n d  n e w  sh o re  
b io to p e s  w ere  fo rm e d  w ith  th e  v a r ia tio n  o f  th e  
ice  m asses.

T h e  c o m p o s itio n  o f  th e  d ip te ra  c o en o ses  o f  
th e  N o r th  N o rw eg ian  sh o re  b io to p e s  m a y  be 
c h a ra c te r iz e d  as h a v in g  tw o  o rig in s , one 
fo rm e d  by  species in v ad in g  th e  lo ca litie s  fro m  
d is tr ib u tio n  cen tres  in  m o re  so u th -e a s te r ly  
p a r ts  o f th e  E u r-A s ia t ic  la n d  m ass , th e  o th e r  
re p re se n te d  by  sp ec ies re g a rd e d  a s  W u rm - 
h ib e rn a tin g  a n d  c o lo n iz in g  th e se  lo ca lities  
f ro m  a n y  o f  th e  m a n y  re fu g ia !  a re a s  in  th e  
A rc tic  o r  A tla n tic  O cean s. B e fo re  a  m o re  v a lid  
d ec isio n  c an  be m a d e  o n  w h ich  o f  th e se  tw o  
g ro u p s  a  sh o re  sp ec ies b e lo n g s  to ,  it w ill be  
n ecessa ry  to  g e t a  b e tte r  k n o w le d g e  o f  th e  
d ip te ra  fa u n a  o f  o th e r  co as t lo ca litie s  in th e  
A rc tic  O cean .

A C K N O W L E D G E M E N T S

W ith  so m e  fam ilie s  I  h a v e  h a d  th e  h e lp  o f  
sp ec ia lis ts  in  th e  id e n tif ic a tio n  o f  th e  species. 
I  a m  v e ry  g ra te fu l  to  th e  fo llo w in g  sc ien tis ts  
fo r  th e ir  k in d  he lp : F il. m ag . S. G a u n i tz ,  V ax jo  
(S y rp h id a e : C h eilosia , C h ry so g a s te r , M e la n o ­
s to m a ) ,  F il. lie. L . H e d s trö m , U p p s a la  (som e

D o lic h o p o d id a e  spec im en s), F il. d r . W . H e llé n , 
H e ls in g fo rs  (S y rp h id ae : C heilosia ), D o c e n t W . 
H a c k m a n , H e ls in g fo rs  (S p h a e ro c e rid a e : L im o - 
sina ), P ro f .  M . H e n n ig , S tu t tg a r t  (Sepsidae: 
1 sp e c im en ) ,  P ro f .  H . K a u r i ,  B erg en  (T a b a n i­
d a e ) , P ro f .  R . T u o m ik o sk i, H e ls in g fo rs  (E m ­
p id id a e : B icellaria , H ilara ), D r. R . V o c k e ro th , 
O tta w a  (S c a to p h a g id a e ).

M o s t  th a n k s  a re  d u e  to  m y  o ld  fr ien d  a n d  
te a c h e r , th e  la te  fil. d r. O. R in g d ah l, w h o  has 
h e lp e d  m e  w ith  th e  d e te rm in a tio n  o f  so m e  
D o lic h o p o d id a e , S y rp h id a e , M u sc id a e  a n d  A n ­
th o m y iid a e .

T h a n k s  to  th e  k in d n ess o f  D r . R . V o c k ero th , 
O tta w a , so m e  C a n a d ia n  d ip te ro lo g is ts— besides 
D r .  V o c k e ro th  h im se lf , D r . J . G . C h illc o tt  a n d  
D r . G . E . S hew ell— h av e  g o n e  th ro u g h  m y  
sp ec ies lis t, id en tify in g  a ll species k n o w n  fro m  
N o r th  A m e ric a .
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