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Fennoscandia represents geographically the European northern hemisphere including Norway, Sweden and Finland whereas
Denmark belongs to continental Europe. During the maximal glaciation in the Pleistocene (until 10.000 years ago), the whole
northern hemisphere and huge areas of central Europe were covered with a thick shield of ice and therefore free of
Ephemeroptera. The width of the corridor between northern and Alpine ice shields amounted to only 280 miles. So, if
colonization had taken place it could have been only by cold adapted Ephemeropteran fauna and this would have led to a
complete intermixture of the Fennoscandian and the Alpine mayfly fauna, and consequently form a remarkable similarity
between the fauna elements of these two groups. But, the relationship of the Fennoscandian mayfly fauna is closer to the
Holarctic-tundral fauna than the relationships of the mayfly fauna elements inside Europe. Consequently, after glaciation the
central European lowlands, the North Sea and the Baltic Sea became very quickly a barrier to distribution. This is

demonstrated on family, genus and species level.

The present aquatic fauna of Scandinavia or
better Fennoscandia, which means Norway,
Sweden and Finland, was decisively influenced
by the last ice age, called Pleistocene (Fig. 1).
The ice age left even more definitive traces in
Europe than in North America, because the
mountain ranges in North America run in a
north-south direction and in Europe they run
cast-west. Therefore, in North America flora
and fauna could relatively easily retreat to the
south and then return, while in Europe they
were caught in between the main glaciers from
the Alps.

During the maximal freezing the space between
the two ice shields was only about 450 km as
shown in Fig. 2 (KAHLKE, 1981). As a result
most of the tertiary species in Europe died out,
while they survived in North America.
Therefore, in North America there are compar-
atively more genera, approximately four times
the number of species as in Europe.

Fig. 1. Worldwide glaciation during the Pleistocene (accor-
ding to KAHLKE, 1981).

Without this knowledge it is not possible to
understand the current situation of the
European and Fennoscandian mayfly fauna.
The number of species which died out during
the ice age was quite large. Also because of the
fact that the Fennoscandian ice shield had an
enormous size and there had been three thrusts
(in The Alps and in North America even four).
The three Scandinavian glacial stages were
named after the rivers they finally reached:
Elster, Saale, Weichsel (Fig. 3).

> Last Glaciation
1827 (Weichsel)

Fig. 2. Glaciation in Europe (according to KAHLKE, 1981).

121

© MTL, Fribourg - 1997. P. Landolt & M. Sartori (Eds).
Ephemeroptera & Plecoptera: Biology-Ecology-Systematics.



U. Jacos

(‘1ow-1u00 "1se3) srpnewoIsIdosold

(‘rouw-1u0 1589) depLIawaydecan

(-dxo--de) vdaj0f

(‘3uod “-pawn) vypauni(y

(‘1ow-"1o1eseRd) SEpIyIUBWIRIO]

("1u09 "15B3) QBPIAIBNWA[O]
(‘Tow-1u02 "ysed) sepruagulfed

(IouI-1u0d 35Bd) depusuIuyeyg

("pow “dxa--dye) saprodajosqoyy
("pawr-ie) sKoupIIn)

(dxo-"powr) supnnay f
(-dxa-'powr) saduajoioy)

;Juasadad you

SV
(‘IaUI-"JU0D *)SBI)
snou228yovag
Jepruse)

gapIoude))

pypaydojlang
segdouedwi],

D]12IDLL3S
pjja42uaydy

Je[jatowaydy

Jeprjjereuroydy
‘eaplojpPIaudydy

viawaydsy
sepusweydyg

sedprosawaydy
vigapydoidappivg

igaydoiday
viqapydoiqogy

seungarydoida

seuriqapydorery
seprigerydorday
seaproiqaydoyday

squasaad

(‘paw-quod *-dye) vuaSosyyy
(-oned “paw-yuod) woy

(-dxo--dre) sni0adyg

(‘pour-uod ‘-dxa-"dye) puaSourdapy
(-dxo--de) smunuodpog

(fetpuniwinoai) vwdiur)y
("pow) sn.inuosfy

(-dxa--paur) spuIINOUOSI|O)
(‘IoW-"JU0D "JSBI) SEUTIOAUOS]
JepiunauodQ

(‘1oW-"1u0d “IS8S “pawt) wnjdosjuadopnasg
(:IoW-"1U0D “ISeD) SaPI0JudoLIUII0PNISY

("Iow-"u0d "I583) sndoang

('1ow-3u09 “Isea) sepipodonowy

(-paur-ojuod) smzajasgapy

;yuasaad you

XN

vuadvidagy

sepnuadeydoy
vajdoaylry
seprajdoyuy

‘eaprouddeyday

1020}204d
1020])
wnndodiua))

suang
Djja4IUIYy
sepneeg
:eapiojoryg

sndojaagapy
aeprpodoonopy

smajPuy
JepnREWY
SnJ2|UDIDG
snanuopydig
sepunuopydig
sedpormuojydig

spuasaxd

elpuedsouud q ur exey dnoad snuad pue Apuey

1%9) 338 SUOIRIASIQQY "S661 7P 12 ONTY 0) SUIpI0ooE eaprosnuolydis (066 ‘Gdvadny 0} 3uIpiodse Afisow onewNsAS erpueosouus ur exe) dnoig snuag pue A[nwe °y Ijqer,

122



Zoogeography of fennoscandian mayflies

In discussing the present Fennoscandian
mayfly fauna one must first mention the taxa
which are not present in Fennoscandia, but
occur in continental Europe (Table 1).

From the 18 European families 8 are absent and
2 other families are scarce. One of these
(Polymitarcyidae) just reached the border of
south-eastern Fennoscandia and the other on
(Prosopistomatidae) was found there only once,
many years ago (ALM, 1918). The completely
missing families show mostly a typical
continental-meridional distribution in Europe
or Eurasia.

As is to be expected most of the continental-
meridional or mediterranian taxa are missing.
But surprisingly, almost all of the taxa of alpi-
ne origin are missing, too.

As mentioned before, during the maximal
glaciation the glaciers from Fennoscandia
and from the Alps had approched up to 450
km. Because of the fact that the
Fennoscandian and the Alpine fauna had
been pushed towards each other by the
glaciers moving, an exchange (or mixing) of
the tundral and alpine fauna should have
resulted. But exactly that did not happen, as
demonstrated by the total absence of these
typical, large alpine genera like Ecdyonurus
and Rhithrogena.

This demonstrated that the North Sea, the low-
lands and the Baltic Sea have proved
themselves effective barriers to the migration of
alpine mayflies. Compared with this, a few
species of alpine origin or continental-merid-
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Fig. 3. Glacial stages in Europe (according to KAHLKE,
1981).

Table 2. Alpine and transcontinental distributed species
occurring in British Islands, but not present in
Fennoscandia.

alpine transcontinental-meridional
Heptageniidae: Baetidae:

Rhithrogena Pseudocentroptilum
germanica pennulatum
semicolorata

Heptageniidae:

Electrogena Heptagenia

lateralis longicauda
Ephemerellidae: Ephemeridae:
Torleya Ephemera
major lineata
Potamanthidae:
Potamanthus
luteus

ional distribution nevertheless occur in the
British Islands (Table 2).

The species were able to reach Great Brittain,
because at the end of the last glacial stage the
River Thames had been a tributary of the River
Rhine (Fig. 4).

Table 3 is compiled out of old and recent
authors, especially BAGGE, 1965; BENGTSSON,

North Sea

12.000 Years ago

Fig. 4. Post-glacial coastline situation of the southern North
Sea.
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1909 ft*; BREKKE, 1940; ENGLOM et al., 1993;
HuULDEN, 1984; Huru, 1984; ITAMIS et al.,
1979; KLUGE, 1987; SAARISTO et al., 1980 ff*;
SAVOLAINEN et al., 1980 ff*; SODERSTROM et
al., 1986; SoLbaN, 1981; TIENSUU, 1935 ff*;
TSHERNOVA, 1941; ULMER, 1943 and for the
holarctic distributed species BERNER, 1959;
FLOWERS, 1986; MCCAFFERTY, 1985 and

MCCAFFERTY et al., 1994 (*ff: means this and
following published papers of the same author,
which are cited in References).

Table 3 shows the mayfly species occurring in
Fennoscandia. All species are immigrants,
because during the ice age Fennoscandia was
completely glaciated. Only a few summits were
free from ice, but no water insect could live or

Table 3. Species occurring in Fennoscandia (N = Norway, S = Sweden, F = Finland) and arctic Russia (R).

Siphlonuridae:
Siphlonurus
aestivalis N S F R boreal
alternatus N S F R holarct.-bor.
lacustris N S F R palaearct.
Parameletus
chelifer N S F R circumtundral
minor N S F tundral
Ameletidae:
Ameletus

inopinatus N S F R disj. boreo-montan

Metretopodidae:
Metretopus
alter N S F tundral
borealis N S F R circumtundral
Baetidae:
Acentrella
lapponica N S F R circumtundral
Baetis
buceratus S med.-exp.
digitatus S F east. cont.-mer.
fuscatus N S F R palaearct.
macani N S F tundral
muticus N S F R palaearct.
niger N S F R  palaearct.
rhodani N S F R palaearct.
scambus NS F R
subalpinus N S F R tundral
vernus N S F R transcont.
Baetopus
tenellus F east. cont.-mer.
Centroptilum
luteolum N S F R palaearct.
Cloeon
dipterum N S F R holarct.
simile N S F R palaearct.
Procloeon
bifidum N S F R transcont.
Arthropleidae:
Arthroplea
congener N S F R palaearct.-bor.
Heptageniidae:
(Cinygma lyriformis) R circumtundral
Heptagenica
dalecarlica N S F R tundral

fuscogrisea N S F R east. cont.-boreal
orbiticola S F R palaearct.-tundral
sulphurea N S F R palaearct.
Nixe
Jjoernensis N S F R tundral
Leptophlebiidae:
Habrophlebia
lauta F R east. cont.-boreal
Leptophlebia
marginata N S F R palaearct.
vespertina N S F R palaearct.
Paraleptophlebia
cincta N S F R transcont.
strandii N S F R tundral
submarginata N S F R transcont.-boreal
werneri N § F east. cont.-boreal
Ephemeridae:
Ephemera
danica N S F R transcont.
vulgata N S F R transcont.
Polymitarcyidae:
Ephoron
nigridorsum R palaearct.
Ephemerellidae:
Ephemerella
aurivillii N S F R circumtundral
mucronata N S F R palaearct.-boreal
(Eurylophella
karelica R boreal?)
Serratella
ignita N S F R palaearct.
Caenidae:
Brachycercus
harrisella N S F east. cont.-boreal
Caenis
horaria N S F R palaearct.
lactea N S F R  disj. boreo-montan
luctuosa N S F med.-exp.
macrura N S transcont.
rivulorum N S F
robusta S F R palaearct.
Prosopistomatidae:
Prosopistoma
Sfoliaceum S east. cont.-mer.
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Zoogeography of fennoscandian mayflies

even survive on these «Nunatakker» (an
Eskimo word from Greenland, where
Nunatakkers still exist).

To characterize Fennoscandian mayfly fauna
on species, you also need to explain first that
most of the European species are missing in
Fennoscandia. The present Fennoscandian
mayfly fauna can be divided into three groups:
The first group includes species which are
widely spead throughout Europe. Their origin
is not clearly recognizable (because mostly
transcontinental or palaearctic or holarctic-
meridional distributed). This is the biggest
group of species.

To the second group belong species with boreal
origin and a boreo-montainous disjunction. Such
a disjunction is clearly pronounced only for
Ameletus inopinatus and less clearly for
Arthroplea congener, Ephemerella mucronata,
Caenis lactea and perhaps Eurylophella karelica.
The third and most interesting group includes
species with a strongly tundral distribution. In
Europe these species appear only in Fenno-
scandia and/or in arctic Russia:

Acentrella lapponica
Baetis macani

Metretopus alter
Heptagenia dalecarlica
Heptagenia orbiticola
Nixe joernensis
Paraleptophlebia strandii
Ephemerella aurivillii
Cinygma lyriformis

Baetis subalpinus
Parameletus chelifer
Parameletus minor
Metretopus borealis

Consequently the fennoscandian maytly fauna is
not only an impoverished fauna of continental
Europe, but it includes also its own, particular
tundral element with (an actual) evidence of 12
species. It would be intersting to find out if
Cinygma lyriformis on its way from the Siberian
glacial refuge to the west came to a standstill in
the arctic Ural mountains and Petshora river
basin or if it reached Fennoscandia.
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