






Fig. 3. Distribution 
of B. argenteolum 
(A), B. bipunctatum 
(B), Bembidion den­
tellum (C) and B. 
semipunctatum (D) 
in South and Cen­
tral Norway. For 
further explanation 
see Fig. 2. 

B. semipunctatum (Donovan) (Fig. 3 D). 
MRI*: Skei, Honnstad and Rindal (loc. 29, 
30 and 33, leg. J. Andersen). The species is 
continuously distributed along the large ri­
vers in SE and Central Norway with the north­
ernmost occurrence at Grong (loc. 10). South 
of about 59° N latitude there are some acci­
dental finds of the species in Denmark and 
southernmost parts of Sweden (Lindroth 
1985). However, B. semipunctatum is widely 
distributed in Central and South Europe. 

B. obliquum Sturm. ON*: Kvam (loc. 134, 
leg. J. Andersen); MRY*: Meisingset (loc. 
47, leg. O. Hanssen). The species is rather 
densely distributed in South Norway north to 
Kvam (loc. 134) in Gudbrandsdalen. A se­
cond area is situated in Central Norway with 
the northernmost Occurrence at Verdals0ra 

(loc. 15, leg. J. Andersen). This last area is 
more closely associated with the area in Swe­
den (Jiimtland) than with that further south 
in Norway. From Northern Norway there is 
one accidental record from Troms county 
(Andersen 1980). 

B. articulatum Panzer is a southern species. 
It was found at lake Eikeren (loc. 110) which 
is situated within the previously known nor­
wegian area of the species (Lindroth 1945 b). 

B. schuppelii Dejean (Fig. 4 A). ON*: 
Kvam (loc. 134, leg. J. Andersen); Otta (loc. 
136, leg. J. Andersen); HEN*: Koppang (loc. 
144, leg. T. Kvamme); SFI*: Lrerdals0yri 
(leg. T. Kvamme); MRI*: Near Sunndals0ra 
(loc. 51, leg. O. Hanssen); Gj0ra (loc. 53, leg. 
O. Hanssen); Skei, Honnstad, D0nnem and 
Rindal (loc. 29, 30, 32, 33, leg. J. Andersen); 
STY*: Skau (loc. 20, leg. J. Andersen). These 
recent records indicate that B. schuppelii has 
a rather continuous distribution in Norway 
from OS: Gausdal (Lindroth 1945 b) to 
Finnmark (Andersen 1980). South of 59° N 
latitude there is a gap in the distribution to 
some OCCurrences in SE Jutland in Denmark 
(Lindroth 1945 b). 

B. quadrimaculatum (L.) is distributed 
throughout most parts of Europe (Turin et al. 
1977). It has a continuous distribution in SC---­
and Central Norway, whereas it seems to be 
absent in the whole part of Western Norway 
south ofMRI: Sunndalen (Hanssen & Olsvik 
1982). The species occurs frequently on fal­
low land, in sand pits and in fields. 

B. guttula (Fabricius) has a southern dis­
tribution in Norway. It was found on river 
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Fig. 4. Distribution 
of B. schuppelii 
(A), B. dlfficile (B), 
B. fellmanni (C) 
and B. virens (D) in 
South and Central 
Norway. For furt­
her explanation see 
Fig. 2. 

banks or lake shores at a few localities (loc. 
11 0, 111, 11 5, 118) within the previously 
known geographic range ofthe species in our 
country (Lindroth 1945 b). 

B. mannerheimii Sahlberg which has a 
southern distribution in Norway, was found 
on a lake shore (loc. 92) and a river bank (loc. 
119). These localities are situated within the 
previously known distribution of the species 
(Lindroth 1945 b). 

B. difficile (Motschulsky) (Fig. 4 B). NTI*: 
near Harbekkvollen, Limannvika and Hest­
kj0lelva (loc. 1, 2 and 5, leg. O. Hanssen). 
This is a northern, boreomontane (alpine) 
species (Lindroth 1945 b) with the south­
ernmost occurrence in Fennoscandia at 
Kongsvinger. It is relative evenly distributed 

in northernmost part of South and Central 
Norway. 

B. fellmanni (Mannerheim) (Fig. 4 C). 
MRI*: Near Naustadalssretra (loc. SO, leg. O. 
Hanssen); Horgheim (loc. 56, leg. J. Ander­
sen); Ulvadalen (loc. 57, leg. O. Hanssen). In 
South and Central Norway this is a subalpi­
ne-alpine species. The only place where it has 
been found abundantly in the lowland is at 
Horgheim. The species is boreo-alpine in Eu­
rope (Lindroth 1945 b). 

B. virens Gyllenhal (Fig. 4 D). MRI*: Eide 
bru (loc. 60, leg. J. Andersen); Uri (loc. 59, 
leg. J. Andersen); Todalen (loc. 49, leg. O. 
Hanssen); Skei (loc. 29, leg. J. Andersen); 
STY*: Agdenes (loc. 21, leg. J. Andersen). B. 
virens is one of the most evenly distributed 
species of the genus in South and Central 
Norway. Outside Fennoscandia, however, 
the distribution is highly discontinuous: Rus­
sia, Scotland, Lake Geneva (Lindroth 1985). 

B. hastii Sahlberg (Fig. 5 A) is a mountain 
species in South and Central Norway and 
only few records are from the coniferous 
zone: SFY: Egge (loc. 64), ON: Brennhaug 
(loc. 138), NTI: Gr0ndalselv bru (loc. 8). The 
species has a northern, circumpolar distri­
bution (Lindroth 1985). 

B. prasinum (Duftschmid) (Fig. 5 B). 
MRI*: Skei and Rindal (loc. 29, 33, leg. J. 
Andersen); Todalen (loc. 49, leg. O. Hans­
sen); Furugrenda (loc. 52, leg. O. Hanssen); 
Horgheim (loc. 56, leg. J. Andersen); STY*: 
Skau (loc. 20, leg. J. Andersen, O. Hanssen). 
The species is distributed over larger parts of 
South and Central Norway, but in contrast to 
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Fig. 5. Distribution 
of Bembidion hasti 
(A), B. prasinum 
(B), B. tibiale (C) 
and B. nitidulum 
(D) in South and 
Central Norway. 
For further expla­
nation see Fig. 2. 

B. virens it seems to be absent in large parts of 
Western Norway. The species is boreomon­
tane in Europe (Lindroth 1945 b). 

B. tibiale (Duftschmid) (Fig. 5 C). HOY*: 
01en (loc. 74, leg. O. Hanssen, S. Ligaard, F. 
0degaard). B. tibiale obviously has a very 
restricted distribution in the counties of Ro­
galand and southern part of Hordaland. The 
species is comparatively common within the 
area (observed 1972 and 1991). The area is 
isolated from the nearest occurrences in 
Germany (south of 52° N latitude) and The 
British Isles. 

B. nitidulum (Marsham). (Fig. 5 D). OS: 
Lillehammer (loc. 129, leg, J. Andersen); 
Borgen (loc. 131, leg. J. Andersen); ON: Sjoa 
(loc. 135, leg. J. Andersen); MRY*: Kalland 
(loc. 26, leg. O. Hanssen); STY*: Lensvik 

(loc. 23, leg. J. Andersen); NTY*: Hovika 
(loc. 12, leg. O. Hanssen). The species is rat­
her scatterly, but probably continuously dis­
tributed in South and Central Norway. Some­
what isolated from this area are some occur­
rences in·the county of Nordland, Northern 
Norway (Lindroth 1945 b). The species has 
more often been found in clay pits and on 
roadsides than on river banks. The species is 
widely distributed in Europe (Turin et al. 
1977). 

B. lunatum (Duftschmid) (Fig. 6 A). SFI*: 
Hjelle and Egge (loc. 62 and 64, leg. J. An­
dersen); STY: Agdenes (loc. 21, leg. J. An­
dersen). The species is rather densely distri­
buted in SE and Central Norway whereas it 
seems to be absent on S0rlandet (AA and 
VA) and most parts of Western Norway. 
South of 59° N latitude there are very scatte­
red and probably accidental occurrences in 
Scandinavia (Lindroth 1985). However, the 
species is established in Denmark. B. lunatum 
also occurred in secondary habitats at several 
places. 

B. tetracolum Say is scatterly distributed in 
South and Central Norway north to Trond­
heim (loc. 35). The species occurs in most 
parts of Europe south of about 64° N latitude 
(Turin et al. 1977). 

B. jemoratum Sturm. SFI: Hjelle (loc. 62, 
leg. J. Andersen); MRY*: Runde (loc. 61, 
leg. O. Hanssen); NTI: Stiklestad (loc. 16, 
leg. J. Andersen); Gr0ndalselv bru (loc. 8, 
leg. J. Andersen). The species seems to be 
continuously distributed throughout South 
and Central Norway and the new finds in NTI 
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as well as earlier ones (Andersen 1980) show 
that the distribution throughout Norway is 
continuous: This species as well as the pre­
ceeding and the following ones occur fre­
quently in secondary habitats. Bembidion 
femoratum is widely distributed throughout 
Europe (Turin et al. 1977). 

B. bruxellense Wesmael is the most den­
sely distributed of all species of the genus in 
the actual area. The same applies to Nordland 
and Troms counties of Northern Norway 
whereas it is mor,e scatterly distributed in 
Finnmark county (Andersen 1980). The spe­
cies occurs in most of Europe, except for the 
southernmost parts (Turin et al. 1977). 

B. petrosum siebkei Sparre Schneider (Fig. 
6B) has its southernmost occurrences in 
Norway at Kongsvinger, at the river Glomma. 
From this place it is rather evenly distributed 
along the large rivers in eastern parts of South 
and Central Norway north to Bergsmo (loc. 
11). There is no hiatus between this area and 
the area in Northern Norway (Andersen 
1980). The species has a northern, circumpo­
lar distribution (Lindroth 1985). 

B. saxatile Gyllenhal (Fig. 6 C). AAI*: 
Syrtveitfoss (loc. 97, leg. J. Andersen). The 
distribution of the species within the actual 
area is very similar to that of B. virens. This 
area is connected both with the area further 
south and north (Andersen 1980). The spe­
cies has a northern distribution in Europe 
(Lindroth 1945). 

Fig. 6. Distrib­
ution of B. luna­
tum (A), B. pe­
trosum (B) and 
Bembidion saxa­
tile (C) in South 
and Central 
Norway. For 
further explana­
tion see Fig. 2. 

DISCUSSION 
There are many new records of several spe­
cies within the areas of concern. This especi­
ally applies to B. schuppelii, B. prasinum, B. 
lunatum and B. petrosum. Much of this is 
obviously due to investigations of a number 
of new localities, especially in the counties 
M0re and Romsdal (previously hardly investi­
gated at all), S0r-Tr0ndelag, Nord-Tr0nde­
lag and parts of the valleys Gudbrandsdalen 
and 0sterdalen. Lindroth (1945 a) regarded 
one record ofB. schuppelii from OS: Gausdal 
as isolated from the rest of the area further 
north. Several new finds in the area in be­
tween (Fig. 4 A) suggests that this hardly is 
more legitimate than for any other species. 
Lindroth (1945 a, 1949) was of the opinion 
that Asaphidion pallipes, Bembidion femora­
tum, B. lapponicum, B. lunatum, B. petrosum 
and B.fellmanni are bisentric or have a hiatus 
between the distribution in Central and 
Northern Norway. As is evident from the pre­
sent paper and Andersen (1980) this hiatus 
does not exist for the five mentioned species, 
whereas it still is an open question regarding 
B. fellmanni. 

There are some areas in South Norway 
with several old records, but few more recent 
ones. This especially applies to the southeast­
ern parts of Norway between about 59° and 
61 ° N latitude from Larvik and lake Tyrifjor­
den in the west to the river Glomma in the 
east. Some of the reason for this is certainly 
that a limited number of localities within the 
actual area have been investigated more re­
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cently. It is noteworthy, however, that al­
though several collectors have visited the ri­
ver Glomma between Kongsvinger and Rena 
no recent records of B. litorale have been 
made there, whereas the species previously 
was known from four localities within that 
area. B. dentel/um, on the other hand, has 
recently been found within the same area as 
well as on new localities further north. B. 
litorale prefers open, sparsely vegetated spots 
(Andersen 1970) and at the river Gaula it has 
repeatedly been observed how sensitive the 
species is to vegetational successions. At se­
veral places at this river where the species 
previously was abundant, it has now comple­
tely disappeared whereas other species, e.g. 
B. schuppelii, B. lunatum and B. dentel/um 
have established (vide also Andersen 1970). 
The reason is obviously that the sites have 
become too densely vegetated and shady. At 
some places at the bank of Gaula new habi­
tats suitable for B. litorale are created, but at 
other places the natural erosion and deposi­
tion of fluvial material seem to be prevented 
e.g. by the construction of stone walls. B. 
dentel/um, B. schuppelii and B. lunatum, on 
the other hand, prefer later successional sta­
ges, i: e. habitats with a developed, often tall 
vegetation and/or shaded by bushes or trees. 
It is possible, therefore, that the conditions at 
the river Glomma has changed in the direc­
tion described above, i: e. in disfavour of B. 
litorale, but in fa vour ofB. dentel/um. If real, 
these changes most likely is due to some type 
of human activity, albeit the exact causes are 
obscure. 

According to their distribution in South 
and Central Norway the species may be divi­
ded in the following groups: 
1. Ubiquitous species. Present both in South, 
Central and Northern Norway including 
Finnmark county. Some of them are more or 
less continental (C), i: e. they are absent in 
most parts of Western Norway and western 
parts of North Norway. For two species the 
Fennoscandian areas are isolated from those 
further south (I). Asaphidion pallipes (C), 
Bembidion velox (C), B. bipumctatum, B. 
schuppelii (C), B. quadrimaculatum (C), B. 
prasinum (I), B. virens (I), B. bruxel/ense, B. 
femoratum, B. saxatile. 
2. Southern species with their northernmost 
reaches in Nordland county. B. nitidulum, B. 
lunatum. 
3. More strictly southern species with their 
northernmost occurrences in Nord-Tr0nde­

lag (NTI) or further south. The distribution 
of a majority of the species has a continental 
pattern (C), i: e. they are absent in most parts 
of Western Norway. Asaphidionflavipes (C), 
Bembidion litorale (C), B. argenteolum (C), 
B. dentel/um, B. semipunctatum (C), B. arti­
culatum (C), B. abliquum, B: tetracolum. 
4. South-western species. B.tibiale. 
5. Northern species. At least in Western Eu­
rope not occurring south of 59° N latitude. 
Two of the species, however, have isolated 
occurrences in the mountains of Central­
South Europe (I). B. lapponicum, B. fel/­
manni (I), B. difficile (I), B. hastii, B. petro­
sum. 

Fig. 7 shows a map of South-Central Nor­
way with the number of riparian Bembidion 
species within selected arejls. The species 
Bembidion articulatum, B. quadrimaculatum, 
B. bruxel/ense, B. nitidulum, B. femoratum, 
B. gilvipes, B. guttula and B. mannerheimii 
were not considered since they hardly can be 
regarded as riparian. The areas with the high­
est number of species are those covering the 
large rivers in S0r-Tr0ndelag county (area or. 
4 in Fig. 7) and the northern part of the river 
Gudbrandsdalslagen (area or. 7). Nord­
Tr0ndelag (area or. 1 and· 2), 0sterdalen 
(area or. 8 and 9) and the areas around Tyri­
fjorden and Oslofjorden (area nr. 13 and 14) 
also have a fairly high number of species, 
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Fig. 7. The number of riparian species found in 
different areas in South and Central Norway. 
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whereas the southernmost and western parts 
of Norway have the lowest number. A partial 
explanation of these differences in species­
richness between areas may be given by divi­
ding the species in two ecological groups: a) 
lithophilous species dependent upon a gra­
velly/stony substratum, consisting of B. pra­
sinum, B. virens, B. hastii, B. tibiale, B. saxa­
tile and B. petrosum (Andersen 1970, 1983 a, 
b, Andersen et al. 1989). b) stenotopic or 
oligotopic river bank species dependent upon 
sand or fine sand/silt, consisting of Asaphi­
dion pallipes, Bembidion lapponicum, B. /ito­
rale, B. argenteolum, B. semipunctatum, B. 
schuppelii and B. lunatum. 

Contrary to the other lithophilous species, 
B. petrosum has a clear preference to fine 
;and/silt underlying gravel/stones (Ander­
sen 1983 a). 

The species of group b) are absent from the 
southernmost and south-western parts of 
Norway, whereas the first group, B. petrosum 
excepted, are present within at least one of 
these two areas. As stated previously (Ander­
sen 1983 b) the most reasonable explanation 
for these differences in distributional pat­
terns is the absence or scarcity of river banks 
with sand or fine sand/silt in the southern­
most and western parts of Norway, whereas 
lake shores and river banks with gravel/sto­
nes are frequent within the same areas (Fig. 
8). Lindroth (1949) discussed the reasons for 

Fig. 8. River banks and 
lake shores observed by 
the present investigation
with gravel/stones (A) or 
fine sand/silt (Clay) (B). 
Map B is almost identical 
with maps in Lindroth 
(1949, p 510) and Hulten 
(1971, p 39). 

the absence of Asaphidion pallipes, Bembi­
dion /itorale and B. semipunctatum in West­
ern Norway. Although he was aware of the 
scarcity of suitable substratum within the ac­
tual areas he emphasized lack of sunshine, 
insufficiently high summer temperatures and 
high precipitation as equally important limi­
ting factors. That the whole group b) and B. 
petrosum are absent in the southernmost part 
of Norway can not be due to climatic factors, 
however. Thus, especially the eastern part of 
S0rlandet (AAY) has a favourable climate 
with high summer temperatures and a relati­
vely high number of sun hours although the 
precipitation is quite high (Lindroth 1949, 
Bruun 1967, Hulten 1971). A high precipita­
tion, however, can hardly be ascribed any 
negative influence at all since a majority of 
the species occur in Namdalen (loc. 10-11), 
which has equally as high or even higher pre­
cipitation as the district AAY (Lindroth 
1949, Hulten 1971). 

The lithophilous species, B. saxatile excep­
ted, are absent in most parts ofthe lowland of 
North and Central Europe. Such distributi­
onal patterns are general among lithophilous 
beetles and the reason seems to be that suit­
able habitats for this ecological group are 
absent or scarce in the above mentioned areas 
(for discussion see Andersen 1983 b). Several 
species preferring fine substratum (e. g. B. 
argenteolum, B. semipunctatum, B. schuppe­
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lii and B. lunatum) are absent in Denmark 
and/or Sweden south of 59° N latitude, but 
present further south. This is also, at least in 
part, due to differences in the availability of 
suitability habitats within the areas of con­
cern (Andersen 1983 b). 

SAMMENDRAG 
Den geografiske utbredelsen i S0r-Norge og 
Tr0ndelag av de ripare artene av Bembidiini 
blir presentert. Artene kan deles i fire grup­
per: 1. Ubikvister. Gruppen har ti arter. 2. 
S0rlige arter med nordligste forekomst i 
Nordland. Gruppen bestar av Bembidion ni­
tidulum (Marsham) og B. lunatum (Duft­
schmid). 3. Mer s0rlige arter med nordgrense 
i Tf0ndelag. Bestir av atte arter. 4. S0r-vest­
lige arter bestaende av B. tibiale (Duftsch­
mid). 5. Nordlige arter som ikke forekommer 
s0r for 59° Ni N-Europa. Fern arter h0rer til 
denne gruppen. S0r-Tf0ndelag og nordlige 
deler av Gudbrandsdalen har det h0yeste an­
tall arter, mens S0rlandet og Vestlandet har 
det laveste antallet. Mye av forklaringen pa 
dette ligger i tilgjengeligheten av egnete habi­
tater. 
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Melanistic variation in Nemastoma bimaculatum 
(Fabricius, 1775) (Opiliones) 

INGVAR STOL 

Stol, I. 1993. Melanistic variation in Nemastoma bimaculatum (Fabricius, 1775) 
(Opiliones). Fauna norv. Ser. B 40: 71-75. 

The probability of finding a fully black specimen of Nemastoma bimaculatum in 
Norway is as low as 0,00287. Expected binominal probability distributions for sample 
sizes of 5, 10, and 50 individuals and expected frequencis for 100 samples in each case 
are calculated. Observed frequencies of black individuals in Norway fit perfectly with 
the Poisson expected frequencies. The observations are found to be random and 
independent. Reasons for marked deviation from the expected values are briefly 
mentioned, and a model for future observations is given. A reported case of fully black 
N. bimaculatum from France is stated as extremely unnormal. 

Ingvar Stol, Museum of Zoology, Museplass 3, N-5007 Bergen. Norway. 

INTRODUCTION 
Normally N. bimaculatum has dorsally two 
light spots which may vary somewhat in size. 
Occasionally the spots are greatly reduced or 
totally absent. Such fully black specimens are 
reported from several parts of Europe, for 
instance England (Gruber & Martens, 1968, 
Sankey & Savory, 1974, Martens, 1978), 
France (Gruber & Martens, 1968, Martens, 
1978), Belgium (Martens, 1978) and Norway 
(Meidell & Stol, 1990). A specimen in which 
the dorsum was almost entirely white, is re­
ported from England (Hillyard & Sankey, 
1989). This'variation of spot size can be a 
continuous, individual, genetical variation. 
Here, however, only the extreme end of the 
scale of variation, where both spots are ab­
sent, will be discussed. The frequencies of 
fully black specimens from European areas 
my vary somewhat. Sankey & Savory (1974) 
mention a collection (Roewer's) consisting of 
300 normally specimens and 5 of the variety 
unicolor. However, the taxonomic status of 
this collection may be doubted, as Roewer 
(1914) incorrectly treated N. bimaculatum 
and N. lugubre (Muller, 1776) as the same 
species. He separated his «species» into two 
subspecies N. lugubre-bimaculatum (Fabri­
cius) and N. lugubre-unicolor Roewer. Ab­
sence of spots may also occur within N. lu­
gubre as mentioned by Gruber & Martens 
(1968) and Martens (1978). Fully black spe­
cimens of N. lugubre has not been reported 

Fauna non. Ser B 40: 71-75. Oslo 1993. 

from Norway. The main aim of the following 
discussion will be to present a frequency mo­
del, by which the number of fully black spe­
cimens of N. bimaculatum in an observed 
sample could be stated to be normal or un­
normal. 

MATERIAL, METHODS AND 
APPROXIMAnONS 
The total material comprises 1046 adults of 
which 2 are fully black (Meidell & Stol, 
1990). An empirical value of p, the probabi­
lity that a specimen will be fully black, can be 
obtained from the data. If a third specimen 
with scarcely visible spots is included, the 
(maximum) value will be p =0,00287. And q, 
the probability that a specimen has one or 
two spots, will thus be q = 0,99713. 

The expected probability distributions for 
Y, the number of black specimens in a sample 
of size k = 5,10 and 50 individuals, are calcu­
lated. This is done by expanding the binomi­
nal (p + q)k where individuals in theory occur 
independently in the two classes. In each of 
the three cases, the expected frequency for 
100 samples, is calculated, Tab. la, 1b, lc 
and Fig. 1. 

Considering the observed Norwegian 
(Scandinavian) material, the most conveni­
ent way for a statistical treatment is to use the 
Poisson distribution. This is possible because 
of fulfilment of the criterion p<O,I. The 
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