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Abstract -— The zonation of mayfly larvae in several streams of the Tatra
Mits and the Podhale (submontane) region was investigated. In Podhale streams, larvae
communities are unaffected by pollution and correspond to 1-.3 zones of settlement.
In the high-mountain Waksmundzki stream characterized by difficult environmental
conditions, only 4 species were found. In this stream mayflies reach up to the altitude
of 1400 m only.
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1. Introduction

The zonation of mayfly larvae was investigated in four largest streams
of the Podhale region: Czarny Dunajec, Biatka (below 1000 m a/s/l, and
Rogoznik (with the Bystry stream). The object of the work was to find
out to what extent the zonation of different species — apart from ecolo-
gical factors — depended upon the effects of human activity.

Moreover, preliminary observations were carried out on the zonation
of mayflies in the Waksmundzki stream (High Tatra Mts) and, for com-
paring the results, in the Pysznianski and Koscieliski streams (Western
Tatra Mts). ’

Except for the Bystry stream to which no reference has been made in
previous publications on the subject, mayflies in-the above streams were
already investigated by Ciszek, Sosinska (1965), Kam!ler {1960),
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Kownacka, Kownacki (1965, 1971), Krzanowski, Fiedor,
Kuflikowski (1965), and Sowa (1975).

2. Investigation area

2.1. The Podhale region

The streams Biatka and Czarny Dunajec flow from the Tatry Mts; the
springs of Rogoznik lie in the Podhale region on the northern slopes of
Gubatéwka at about 1100 m a/s/l. The whole course of the Bialka stream
shows features characteristic of mountain streams (bottom covered with
stones; stones without sediments; rapid water current) while in the lower
sectors of the streams Czarny Dunajec and Rogoznik there are places
where fine-grained suspension settle on stones and depressions filled
with mud are formed along the banks. The number of inhabitants is fairly
large there, with villages spreading along the streams.

2.2. The Tatra Mts: Waksmundzki and Pysznianski-KoScieliski streams

The Waksmundzki stream flows across the High Tatra Mts in a steep
and deeply cut Waksmundzka Valley running northwards. Even for Tatra
conditions its gradient is exceptionally high, reaching 100—400% Wit-
-Jozwiak 1974). The Waksmundzki stream belongs to the few streams
of this part of the Tatra Mts which are not fed from standing water bo-
dies. Neither has it one main spring; starting from debouchments from
the rock waste at 1900 m a/s/l. The stream is lying on a substratum of
crystalline rocks. Owing to the rapid flow through the rock waste whose
amounts were rather small there, the content of mineral salts in water
was poor (total hardness of 0.75 mval/l was quoted by Oleksynowa,
Komornicki 1965). In spring and summer the stream carried large
amounts of water, flowing from patches of melting snow which lie in
some places of the upper part of the valley till late summer. In autumn
and winter water disappears in the sectors of the rock waste, This phe-
~ nomenon was observed above 1600 m and below 1200 m a/s/l.

The Pysznianski-Koscieliski streams are typical of the region of the
Western Tatra Mts. The investigation was carried out in one of the spring
streams of the Pysznianski, at the summit of Mount Kamienista, and in the
Koscieliski streams. The Pysznianski stream starts from numerous springs
and debouchments. With the changing water level, it tends to disappear
in some of the sectors. The two streams flow on a substratum of sedimen-
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tary rocks. The water of these:two stréams: contains more. salts: (the total
hardness in 'the: Koscieliski.reaghes 2.3 mval/l, :Oleksynowa;:Ko-
mornicki 1965). Water ylelds in this stream are less varlable than:in
the Waksmundzki. =~ SR EP R T FNEN A

3. Method

3.1. The Podhale region
The investigation was carried.out in 1979 at 15 stations (fig. 1). At
each station one large semiquantitative sample was taken from different
types of habitats, as follows:. ‘ : :
—.main current, ~
— outside the main current, and .
— bays along the bank, with standing water, filled Wlth fine- gralned
material.

F1g 1’ 'fhe Podhale Tégioh investigation. 1 — state border 2 = border of Tatra Na-
RN 1. tional Park; 3 ‘— sampling-stations IR
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A standard bottom sampler (similar to the Surber sampler) with a 25-
-centimetre frame covered with 0.3 mum mesh net was used. Five samples
were taken at each station throughout all seasons of the year (early
spring, spring, summer, autumn, winter). The animals were fixed in 4%
formalin.

3.2. The Tatra Mts: streams Waksmundzki and Pyszniahski-Koscieliski

The investigation was carried out at 10 stations in the Waksmundzki
and at 8 stations in the streams Pysznianski and Koscieliski, in the years
1979 and 1980 (fig. 2). The difference of altitude between individual sta-
tions reached 100 m. At each station one qualitative sample was taken
with a net (frame diameter 13 cm, net mesh of 0.3 mm). Above 1300 m the
samples were taken twice (summer and autumn) and below 1300 m du-
ring the year at 1-month intervals. The animals were fixed in 4%0 forma-
lin,

Fig. 2. The Tatra Mts investigation. 1 — state border; 2 — border of the Tatra National
Park; 3 — sampling stations

4, Discussion

4.1. The Podhale region

Almost 12,400 mayfly larvae of 37 species were collected in the in-
vestigated area. Two high-mountain species were found: Rhithrogena
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Table I. The Bialka stream - distribution and perceantage of different mayfly species

The predominating species are underlined.

b - distance from the spring in km

a - altitude above ser level in m;
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Species Stations ‘Naksgxgigéleciego Jurgow Bialka T. Krempachy Debno
a 1000 806 680 600 500
b . 15.0 23.0 31.5 38.0
Baetis alpinus (Pict.) 61.3 44.1 32.6 16.1 21.1
Rhithrogena hybrida Etn .0 2.8
Baetis rhodanl (Pict.) N 18.8 30.3 28, 28.2
Rhithrogena iridina (Kolenati) 4.0
Baetis melanonyx (Pict.) 3.9 9.7 0.2 0.2
B3aetis vernus Curt. 2.9 0.8
Epeorus sylvicola (Pict.) 1.0 3.2 8.8 11. 24.0
ledyonurus venosus (F.) 0.9 7.0 2.3 N %.5
sphemerella krieghoffi (Ulm: )} 0.3 0.3 0.5 4.0 1.7
Ameletus inopinatus Etn. 0.6 0.7
Rhithrogena ferruginea Nav. 0.1 7.9 3.4 8.0 3.8
Baetis sinalcus (Bog.) 0.3 11.2 6.5 7.9
Rhithrogena hercynia Landa 2.8 . 2.8 1.2
RBaetis muticus (L.) 1.0 0.8 2.6 1.3
Habroleptoides modesta (Hag.) 0.6 0.5 0.8 0.1
Baetis lutheri H.-L. 3.4 5.9 3.4
Caenis beskidensis Sowa 1.6 1.8 0.8
Siphlonurus lacustris (Etn.) 0.4 1.1 1.0
Eedyonurns lateralis {Curt.) 0.2 0.8 0.8
Centroptilun luteclum (MH11.) 0.1 1.7
Boetis niger (L.) 0.1
Baetls scambus Etn. 2.7 1.1
Rhithrogena diaphana Nav. 1.0
Bedyonurus torrentis Ximm. 1.7 0.4
EBedyonurus dispar (Curt.; 0.3 0.1
Ephemerella ignita (Poda 0.8 1.2
Baetls fuscatus (L.) 1.0
Ephemerella major (Klep.) . 0.2
Nunber of individuals 795 968 826 814 1328

7able II. The Czarny Tunajec stream - distribution 2nd percentags of different mayfly
specins., The predominating species are urderlired. 2 - altitude above sea level
in m; b - distance from the sprirg in km

« Stations “ojsdwka | Chochckéw | Touczerwene | #rauszéw | Nowy Targ
fpreies 2 850 P00 700 650 6C¢
b 13.6 19.5 26.8 37.0 2£3.5

Bactis alpinus (Piet.) 63. 3.0 14.0 7.3 2.8
Paetiz rhodani (Pict.) 121.'8: f}az.; :2%.3 27.4 36.3
Phithrogena hybrida LEtn. g. 3 )
Ehithrogena ferruginea Nav, 3.1 . ‘lA.g 24.9 12.9
Yedyonurus venosus (F. 7.0 4. N 22 7.6

eletus inopinatus “tn. 0.4

broleptoides modesta (liag.) 0.3 0.4 0.3 0.6 0.6
netie muticus (T.) 1.6 1.5 6.3 0.6 3.8
“phamerclla krieghoffi (Uirm.) 1.6 1.4 6.3 1.6 3.6
Thithrogena hercynia Tanda 0.2 1.1 6.0 3.2 7.2
“peorus sylvicola (Pict,) 0.2 0.4 2.0 7.1 2.7
Baetis melanonyx (Pict.) 0.2 1.1 0.3
Baetis sinaicus 2.5 2.3 7.0 2.1
Cacnis besviéens 1.6 3.7 0.5
JBaetis scarbus . 6.5 3.4 3.4
3aetis luthert M.-T. 4.0 7.3 6.8
Tedyonurus lateralis (Curt.) 0.1 0.2
Fphemerella major (Xlap. 0.7 3.8
Iphemerella ignita (Poda 1.3 11.1
Controptilum luteolum (%11l1.) 0.1
Habrophlebia fusea (Curt. 0.1 0.1
Fhithrogena semicolorata (Curt. 1.7
Fphemera danica MH1l. 0.5 0.2
Bactis fuscatus (I.) 0.2 0.3
Siphlonurus lacustris (ltn.) 0.6
7cdyonurus dispar (Curt.) 0.2
0ligoneuriella rhenana (Imh.) 1.8
Rhithrogena germanica Etn. 0.1
Yumber of individuals 896 733 648 1398 1013




Table III. Rogoinik stream (with Bystry stream) - distribution and percentage of
different mayfly species., The predominating species are underliined. a - al-
titude above sea level in my b - distance from the spring in km

- Stations Bystry | Bryldwka Ratutdw | Stare Bystre “amodcie
Specles a 1100 900 800 650 600

b 2 .5 11.8 2.0
Zedyonvrus subalpinus’ Klap, £€3.0
Rhithrogena loyolaea ?)!av. 4.8 6
Bnetis alpinus (Pict. 25.8 ?‘F,G 42 21.0 6.0
Rhithropens iridina iKolenati %.2 21.2
Ameletus inopinatus Fin. 1.6 7.5 1.9
Baetis vernus Curt. ) 1.6 2.5 0.5

; Baetis rhocanl (Pict. 15.6 25.5 27.6 32.3

; Ledyonurus' venosus (F.) 8 2.2 4.2 8.

i Baetis muticus (L.) 5.0 7.6 7.0 4.3 :
Baetis melanonyx (Pict.) 4.5 1.1 ;
Rhithrogena ferruginea Nav. 3.0 4.8 7.0 2.7
Epecorus svlvicn1'1 (FPlet.) 1.6 2.5 3.9
Bastis sinalcus (Béog.) 6.6 1.6 7.0
Habroleptoldes modesta (Hag.) 0.5 1.8 1.8
Rhithrogena hercynia Landa : 1.3 1.6 2.3
Ephemdrella kriegho“fi (Uim. ) |, 3.3 12.0 2.2
Baetls scambus Etn. X 0.5 5.9 10.3
Baetis lutheri M.-L. ! 3.8 4
Caenis beskidensis Sowa’ : 1.4 2.3
Ephemerella ignita (Poda) 9 H 0.3 3.9
Oligoneuriella ehenana (Imh,) ; 0.5 0.8
Ecdyodurus lateralis (Curt.) . 0.3 0.8
Ecdyonurus dispar (Curt.) 3 : 0.3 0.3
Fedyonurus torrentis Kimm. : 0.2 0.3
Ephemérella major (Klep.) 1.0 1.2
Ephendra danica IM#11. 0.7
Centroptilum Juteolum (¥H11. 0.3
Rhithrogena diaphana Kav. 0.3
Eodyonurus submontanus Landa 0.3
Number of individuals 62 199 1489 914 256

loyolaea N av. and Ameletus inopinatus Etn. The former appeared in
the spring sector of the Bystry stream while the latter was also found
even, at the altitude of 800 m (Tables I, II, and III). In the investigated
streams mayfly larvae are typical of the 2nd and 3rd zone of communi-
ties in Carpathian rivers (Sowa 1975, 1980), this corresponding to
ep1rh1tron and metarhitron biocenoses (I1lies, Botosaneanu 1963).
Spring sectors are only represented by the upper course of the Bystry
stream. The latter, however, differs from a similar zone in the Tatra
streams which drain wet meadows lying on the border of agricultural
areas. Differences in settlement are probably due to the character of these
springs: in the upper course of the Bystry stream Ecdyonurus subalpinus
Klap. — a species rare in the Tatra Mts — distinctly dominates; Sowa
(1975) reports its occurrence in the Strgzyski stream only, although it
commonly occurs in spring zones of Beskid streams,

The longitudinal zonation of mayfly larvae and their dominations are
similar in all three streams (Tables I, II, III) and basically correspond to
the communities quoted by Sowa (1975, 1980) from this area and from
other Carpathian streams. The only differences were observed with re-
gard to some species which appeared in small numbers and whose single
specimens were noted in the samples. The following species have not
been reported from stations in Czarny Dunajec and Rogoznik: Caenis be-
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skidensis S ow a, Oligoneuriella rhenana (Imh.), Siphlonurus lacustris
(Etn.), and Ephemerella major (Klap.). On the other hand, the occur-
rence of Rhithrogena semicolorata (Curt.) in the Biatka (Kownacka,
Kownacki 1965 Sowa 1975) and of Habroleptoides modesta (Hag.)
at stations below 900 m (S o wa 1975) was not supported.

The qualitative composition shows that the natural character of
mayfly larvae communities at different altitudes has been preserved,
this suggesting that in spite of the fairly dense population, the type of
agricultural management of agricultural areas in the Podhale region does
not threaten the macrofauna of streams yet.

4.2, The Tatra Mts — the Waksmundzki and Pyszniafiski-KoScieliski streams

In the Waksmundzki stream the mayfly larvae reach the altitude of
1400 m (Table IV) only, a few juvenile specimens of Baetis alpinus
being noted there. No older larvae have been encountered. They were

Table IV, Distribution and percentape of different mayfly species. "he arranzoment o
stations begins at the spring of the stream. h specimens caught in thae
spring. The predominatlng species are underlined. ' a’- altitude abova -ea
level in m; b - distance from the spring in ¥m

& Stations 1 2 : 3 1

4

£l a 1400 1300 1200 1070

7‘; Cpecles o 5 S 1.6 ]

o

© | Baetis nlpinus (Plet.) 100.0 IARYE 7.7 Al

% | Ameletus inopinatus Ftn. 2T 1.5 5.0

2 | "hithrogena loyolaes Nav. 1C. 2 8.3 1.7

o | "hithrogenu hybrida Ftn. D.Aa

] li$ y

£ | Number of individuals 7 43 . ) 94

- 1-2 3= 5-6 7 &

A

] 1760-1600G 15606-12400 230C-1000 1100 1CC0
':; 0.1-0.6 C.P-7. 1.6-7.5 . 3.8 5.2
o | Baetls alpinus (Pict, ) 22.2 ah, 6 56.0 ni,0 62,6
«# | thithrogenna loyolaea Nav. 17.8 LS 29,3 ?9.0 0,2
< Ameletus inopinatus i“tn. . L& 1.0 7.0
) | kedyonurus venosus (F.) 0.1 1.3
i ‘\hithrogena hybrida itn. 1.5 7.9
& | Bartic mutious (1.) *1.5 1.9
& fihithrogena iridina (Kolenati 1.9 2.4
= | lnetis vernus Curt. 3.1
2| Rhithrogena ferruginen Nav. Q.4
&'| rumber of individuals 171 12 8% 520 927

not found above 1400 m, in spite of the fact that in the Pysznianski stream
larvae of two species, Rhithrogena loyolaea and Baetis alpinus were
caught even at the altitude of 1700 m (Table IV). In other Tatra streams,
to the altitude of 1600 m, larvae of these species constantly occurred and
were observed during the entire year (Sowa 1975). Thus, it is possible
that juvenile forms encountered at 1400 m in autumn, hatch from eggs laid
by females in upstream compensatory migration, -while their absence
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above 1400 m is caused by the great seasonal variation of water vields
in the upper part of the valley.

All developmental stages of larvae of four mayfly species were
caught in the sector between 1300—1070 m but below 1200 m they were
found only in the period with water movement in the stream, i.e. from
April to the beginning of November. In samples collected in winter from
the rock waste covering the stream bed no mavyfly larvae were encoun-
tered.

Of the species found in this sector only Baetis alpinus can undergo all
developmental stages in the period when water flows in the stream. The
three other species need a year (Rhithrogena hybrida and Ameletus ino-
pinatus) or even two years (Rhithrogena loyolaea) to achieve the full life
cycle. The disappearance of water in winter prevents the development of
larvae, therefore it seems that species encountered in summer come from
higher stations. They go through all developmental stages there and are
washed down with spring risings of streams. Juvenile forms found in
autumn probably hatch from eggs laid by females which begin their flight
there or come from the Biatka stream.

5. Polish summary

Rozsiedlenie jetek (Ephemeroptera) w niektérych potokach Tatr i Podhala

W latach 1979 i 1980 przeprowadzono badania terenowe nad rozsiedleniem larw
jetek w trzech gtownych ciekach Podhala: Bialce, Czarnym Dunajcu i Rogozniku (z By-
‘strym) oraz w dwoch réinych typach potokéw tatrzanskich: Waksmundzkim i Kog-
cieliskim (z Pysznianskim) (ryc. 1, 2).

Badania mialy na celu poznanie ugrupowan larw jetek oraz okreslenia ewentual-

nych przeksztalcen tych ugrupowan pod wplywem dzialalnosci czlowieka.
' Stwierdzono, e zbiorowiska larw jetek w badanych ciekach Podhala sg charakte-
rystyczne dla 1—3 strefy zasiedlenia (Sowa 1975, 1980). Ze skladu gatunkowego
‘i struktury dominacji wynika, e sg to ugrupowania jeszcze nie zmienione na skutek
‘dzialalnosci czlowieka (tabele 1, 11, 1II).

Potok Waksmundzki odznacza sie wybitnie niekorzystnymi warunkami $rodowis-
kowymi dla jetek. Jetki dochodza w tym potoku tylko do wysokosci 1400 m n.p.m.,
podczas gdy w potoku Pyszniafskim — do 1700 m n.p.m. {tabela IV). Najwiekszg liczeb-
nos¢ larw jetek stwierdzono w potoku Waksmundzkim w przedziale wysokosci 1200—
~—1300 m n.p.m., na tym tez odcinku zaobserwowano wszystkie stadia rozwojowe larw
jetek przez caly rok. Powyzej stanowiska 3 liczebnosé jetek spada, co jest zwigzane
z okresowym zanikaniem potoku.
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