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Bronistaw SzZCZESNY

Caddisflies (Trichoptera) of running waters in the Polish North Carpathians
[With 12 text-figs]

Chrusciki (Zrichoptera) wod biezacych w polskich Karpatach Pélnocnych

Abstract: Trichoptera of the Polish North Carpathians were studied. Materials (larvae,
pupae and imagines) were collected in the years 1965—1981 in all kinds of aquatic biotops,
particular attention being paid to running waters caddisflies.

210 caddistly species were found to live in the North Carpathians (including published data
after verification). 162 of them inhabit the Polish part of the mountains. 8 endemic species
were found to exist there (including Allogamus starmachi Sz., an endemic Tatra species).

Running waters are inhabited by 106 species; the most abundant ones are as follows:
Hydropsyche pellucidula (Curt.), Psychomyia pusille (FABR.), Rhyacophila nubila (ZETt.),
Allogamus awricollis (Pict.).. The most abundant species were generally found to be the most
common.

Light caddisfly communities were distinguished by means of a statistical method. They
inhabited successive stream reaches. Community S was found to be restricted to Tatra streams
exclusively. Communities A and B were observed to inhabit high-mountain streams of the Tatras
and the Babia Goéra Mtn. The remaining ones (C, D, E, T, Gr) colonise the streams of the Beskidy
Mts which are of medium height. The Tatra endemic species dominates in community S while
the remaining Carpathian endemic species mostly participate in community C (“spring”
community).

Running waters caddistlies were grouped into functional feeding groups according to
CumMmInNs (1973). Percentage of the groups in the communities was commented upon.

Life cycles of 15 species were followed. The species were classed into three groups according
to the way of life cycle completion: I — univoltine species with a very synchronous moulting
pattern, II — semivoltine species, I1I — poorly synchronous univoltine species.

An analysis of the main adaptation trends of the North Carpathian T'richoptera proved the
species to adapt mainly to cold running waters; attached algae or detritus appeared to be
their main diet components.

Absence of endemic species from stagnant waters of the North Carpathians was discussed.
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I. INTRODUCTION

Caddisflies of the North Carpathians, in Polish literature usually referred
to as the West Carpathians, have been studied since the middle of the last
century. However, the studies have been mostly of faunistic type, have dealt
with imagines and have included only a limited area; more often than not it
‘has been the Tatra Mts. Numerous though fragmentary observations of this
group of aquatic insects which have been made since, have confirmed the well-
-known fact that the aquatic fauna and flora of the mountains abound in rare
species or in those whose range is limited as well as in species highly diversified
with regard to their ecological and biological features.

The paper aims to present a critical summary of the knowledge of the North
Carpathian caddisflies and to verify the species quoted so far in confrontation
with the latest achievements of taxonomy and with the results of the author’s
systematic and methodically uniform studies which included the whole area
of the Polish North Carpathians. During ecological studies, most attention was
paid to running waters.

The paper is intended to be another step on the way towards a more com-
prehensive knowledge of the most important groups of invertebrates which
inhabit the aquatic enivronment of the North Carpathians; previous report
dealt with the mayflies (SowA 1975).
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During field studies, I received much help from R. SowA, E. DRATNAL
and M. OLeEcHOWSKA, while H. MALIckY from Austria aided me with his
knowledge in solving some taxonomic problems; I wish, hereby, to express
my gratitude to them.

II. A HISTORY OF STUDIES ON THE NORTH CARPATHIAN CADDISFLIES

The author of the first paper on the caddisflies of the Polish North Car-
pathians was M. NowIckI (1865) of the Jagiellonian University. The paper
contained an inventory of insect species (including 19 Trichoptera species
collected in the Tatras and Pieniny Mts and identified by F. BRAUER of Vienna)
presented by the author to the Dzieduszycki Museum in Lvov.

Other papers on caddisflies, mainly those of the Tatras, soon followed: DzIg-
DZIELEWICZ (1867, 1889), NOWICKI (1867, 1968, 1869, 1870) and WIERZEJSKI
(1883). Collection of faunistic data necessitated their systematization which
was undertaken by MAJEWSKI (1882, 1885) and DzIEDZIELEWICZ (1891). At
that time, 44 species of caddisflies of the North Carpathians were known.

In the years 1891—1892, DZIEDZIELEWICZ (1895) carried out first systematic
studies on caddisflies (and also on the mayflies and stoneflies) of the Tatras and,
as a result, was able to find out that the insects were distributed zonally along
the length of streams. He then distinguished, basing on adults only, a group
of species captured near Tatra springs and at the outflows from the springs,
a separate group of species from upstream sections of streams originating from
the springs as well as other groups from midstream and downstream sections.
To my knowledge, these were the earliest studies in the world on zonation of
the invertebrates in running waters.

In the following years, caddisflies of the Beskid Sadecki Mts were studied by
SCHILLE (1902, identified by DzIgDZIELEWICZ), of the Babia Gora Mtn and the
vicinity of My§lenice by DzZIEDzIELEWICZ (1911) and of the Tatra lakes by Min-
KIEWICZ (1914).

That period of studies was closed by DzIgDzIELEWICZ’S (1919, 1920) critical
review and summary of the results available until then of studies on Polish
caddisflies (including 102 species from the North Carpathians which were known
at that time).

During the 20 years that followed, only two publications on North Carpathian
caddisflies appeared. Their authors were MIKULSKI (1931) and RACIECKA
(1933) and the number of familiar caddisfly species from the area was increased
to 113. '

In the postwar period, studies on Trichoptera of the mountain region commen-
ced at the beginning of the 1960s parallel with a development of studies on the
Carpathian waters biocenosis. Beside faunistic works of RiEDEL (1960, 1961,
1962) and ToMASZEWSKI (1961), the first ecological work appeared written by
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KAMLER and RIEDEL (1960) which treated caddisflies as a component of stream
benthos.

TOMASZEWSKI (1965) summed up the available data on Polish caddisfly
species (within the new Polish borders) including the North Carpathian ones.
In his catalogue, the author listed 137 caddisfly species and subspecies for the
North Carpathians (some from his unpublished data).

The following years witnessed an increase in works oa Carpathian caddisflies.
Until 1981, there appeared faunistic and faunistic- ecological papers by the
following authors: ZAGWILICHOWSKA (1964, 1969), BOTOSANEANU (1965), SzCzZy-
SNY (1965, 1966a, 1966b, 1970, 1975, 1980), RIEDEL (1972, 1978), KrLIMA
(1981). Bcological works were also published by KownNAckA and KOWNACKI
(19652, 1965Db, 1968), KRZANOWSKI et al. (1965), ZACWILICHOWSKA (1968),
KOWNACKA (1971), SZOZESNY (1974a), KOWNACKI (1977), DRATNAL et al.
(1979). Some works on taxonomy of the North Carpathian caddisflies were
also published by SzCzsNy (1967, 1974b, 19784, 1978Db).

Despite the history of almost 120 years of studies on the North Carpathian
caddisflies, surprisingly few new species of the region were described. There
were only three of them (Szczpsxy 1967) and verification proved it to be only
one: Allogamus starmachi SzcZESNY, an endemic species for the Tatras.

From the final years of the past century, the North Carpathian caddisflies
from the Slovak part of the mountains were dealt with by KLAPALEK F., MoCsA-
RY A., PoNGRACZ A., FEKETE G. and MAYER K. Just before the outhreak of
World War II, the latter summed up the available data of that time (MAYER,
1939) listing 186 caddisfly species of the Slovak North Carpathians with detailed
bibliography. After the war, other species were added to the list by BOTOSANE-
ANU (1961), SEDLAK (1962), SYKORA (1962), NOVAK and BOTOSANEANT (1965),
Novak and OBR (1966), HELAN et al. (1973).

III. STUDY AREA

Investigations were made in the North Carpathians within the Polish fron-
tiers and included the area from the Silesian-Moravian Gate (the Brama Slasko-
Morawska) in the west to the Dukla Pass in the east. Several lowest stations,
on the rivers: Vistula, Skawa, Raba and Wistoka lay outside the area in the
adjacent Basins: the O$wiecimska and the Sandomierska, north of the North
Carpathians.

The North Carpathians (also referred to as the West Carpathians) form the
northern part of the wide range of the Carpathians which are relatively young
mountain systems formed during Alpine orogenesis. A significant feature of
this part of the Carpathians, which has been stressed by authors of numerous
works on the region, is a great diversity of geographical environment that is
manifested in relief (STARKEL 1960), geology (KSIAZKIEWICZ, SAMSONOWICZ
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1952), climate (HEss 1965), vegetation (PAwrowskl 1972) and hydrology
(ZTEMONSKA 1973).

The area of the Polish North Carpathians is some 16 500 km?. Gently sloping
hills with wide ridges and altitudes of 350—400 m situated farthest to the
north and north-west are called the Foothills (Pogérze): Slaskie, Wielickie,
Strzyzowskie. They are composed of Carpathian flysch which has little resistance
to weathering (sandstone, slate, loam, marl). The Foothils are densely populated,
the land is cultivated and there is little afforestation (10—17 per cent of the
area is covered by forests — ZABIEROWSKA 1967).

To the east and south of the Foothills there stretches a wide range of moun-
tains of medium height, 500—1300 m altitude, called the West (Zachodnie}
Beskidy Mts. They include: the Beskid Slaski, the Beskid Maly, the Beskid
Sredni, the Beskid Wysoki (comprising the Beskid Zywiecki, the Gorce and
the Beskid Sadecki Mts), the Beskid Wyspowy and the Beskid Niski Mts. The
West Beskidy Mts are also composed of flysch, however, it contains hard layers
of sandstone hence the mountain slopes are more steep and the valleys more
narrow. The area is less densely populated, house-building clearly concentrates
in river valleys, cropland is confined mainly to less steep slopes and valley bot-
toms. The mountains near the summits are usually covered by forests (forests
comprise 35-40 per cent of the area) and dense forest groups take up even 260 km?
of the area. Some of them are preserved either as reserves or National Parks
of which there are four in the North Carpathians (the Babia Gdra, the Goree,
the Pieniny and the Tatra).

The West Beskidy Mts are separated from the Tatras by a narrow belt of
limestone rock called the Pieninski Pas Skalkowy. The largest group of the
rocks comprises the Pieniny Mts.

The central position in the North Carpathians is occupied by the Tatras
with the Podtatrze, a tectonic depression. In the study area this is the part
which extends farthest to the south. The Tatras, which are the highest massif
in the Carpathians (2663 m) present a typical alpine landscape. It is an area
of bare sheer granite rocks with glacial action evident in the form of eroded
valleys and numerous cirque lakes and mecraines — the High Tatras. The
granite centre of the High Tatras is surrounded by a range of limestone rocks.
The West Tatras lacks post glacial lakes in spite of similar glacial activity in
the past. Instead, there are karst phenomena associated with an accumulation
of limestones — in the northern parts. The southern parts of the West Tatras
are composed of hard slate and crystalline gneiss. 67 per cent of the area of the
Tatras is covered by forests.

The climate of the North Carpathians is defined as mountain and submontane
with 6 climatic zones being distinguished. The warmest zone (called temperately
warm, with mean temperature above 8°C) reaches up to 750 m altitude. The
coldest zone (named cold, with mean temperature below —4°0C) exists in the
Tatras only above 2200 m altitude. Of the remaining four zones, the two colder
ones (temperately cold and very cool, with mean temperatures —2°C and 2°C,
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respectively) are also confined exclusively to the Tatras and those parts of the
Beskid Wysoki Mts which are over 1400 m altitude. For every 100 m of altitude
mean temperature drops by 0.5°C.

The highest precipitation, over 1500 mm, occurs in the Tatras. Vegetation
is connected with the climate of the region and 6 vegetation zones are distin-
guished, corresponding roughly to the range of the climate zones.

ITI. 1. Hydrology

Nearly the whole of the study area lies in the Vistula basin, only a small
part is drained by the river networks of the Odra (western slopes of the Beskid
Slaski Mts) and the Danube (southern slopes of the Babia Géra Mtn and part
of the Podtatrze).

Hydrology of the area is closely connected with the elements of geographic
environment which were mentioned above (ZIEMONSKA 1973).

On the whole, density of sources is quite high here, e. g. in the Beskidy Mts
there are a dozen or 5o SOUTCes SPer Sq. km, in the Pogérze upland the sources
are less numerous. Their yield of water is generally low (mostly below 0.3 1/s),
subjected to seasonal fluctuation and showing a marked response to precipita-
tions. Highly efficient sources (above 1000 1/s occur only in the Tatras.

Table I

Some features of the North Carpathian rivers

River Profile Length of river km | Catchment| Mean annual
area 8q. km |  discharge
, m? x 108
Vistula Skoczéw 33 (from sources) 295 173.4
Sola mouth 82 1375 715.9
Skawa mouth 79 1188 441.5
Raba mouth 137 1528 520.3
Dunajec mouth 251 6798 2680.6
(Nowy Sacz) (139) (4630) (1870.0)
Wistoka mouth 164 4096 1072.2

River network is relatively dense: from 0.94 km/sq. km in the Tatras to
1.5—4.0 km/sq. km in the Beskidy Mts. Its characteristic features are high
longitudinal gradients, simplified course of channels as well as great diversity
of discharges and water levels. Unitary gradients of the main Tatra streams
range from 40 to’ 187°/,, while those of their tributaries are up to 400°/,,. Uni-
tary gradients of the Beskidy streams exceed 200°/y only in upstream sections.

Fluctuation of water levels in the Tatra streams does not exceed 2 m, whereas
that for the Beskidy streams of the same size is up to 3 m or even 4 m in larger
12*
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streams. In large Carpathian Vistula tributaries, fluctuations near 10 m and
mean maximum discharge can be 1—b5 thousand times greater than mean
minimum (ZIEMONSKA 1973). Major North Carpathian rivers and some of their
features are presented in Table I.

Greatest discharges occur in the summer (mainly in July and August)
and are connected with torrential rains which are frequent in the Carpathians
during this period. During heavy floods, within 24 hrs, water level rises by 1 m
and 5 m in the Tatra and Beskid streams, respectively. Summer floods differ
from the spring ones (caused by snowmelt) since stream waters are more turbid
and contain much suspended matter which' increases their specific gravity
and their transporting ability.

In the Tatras, the Podhale and the Pieniny Mts there is also a periodical
river network which disappears in late autumn and winter.

III. 2. North Carpathian streams — their appearance

Despite intense economical activity of man in the North Carpathians, the
majority of streams, especially the minor ones, have preserved their completely
natural character, e. g. the streams in the National Parks.

The upstream sections of the Beskid streams usually flow in narrow ravines
with steep slopes, are generally surrounded by forests and shaded. They are
often inaccessible due to a large number of rotting trees which lie across them.

Table II

Some thermal features of the North Carpathian rivers according GozEK (1961)

Distance | Altitude m | Range of Highest Annual
from source monthly observed | means
km means °C °C °C
Vistula 33 280 1.1—17.3 23.0 8.9
Sota 36 350 1.6—16.8 23.8 8.6
Skawa 42 300 1.0—16.5 22.2 8.0
Dunajec 51 560 0.3—15.6 23.8 7.2
Dunajec 139 283 0.3—17.5 28.0 8.3

Stream beds are formed of stones and boulders of different shape and size,
often covered with moss (Fontinalis spp.) and sticking out of the water. Rot-
ting tree branches and smaller parts of trees are deposited among them ag
coarse vegetal debris. In autumn fallen laeves accumulate there in considerable
quantities and evidently inhibit the flow in small streams. Cascades on the
streams are frequent.

The midstream sections of the streams are less shaded since the valleys
grow wider and the trees less numerous. Stream beds are made up of stones
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and boulders of different size, large cobbles (15—25 em in diameter) being
prevalent. Moss overgrows only the largest stones. Still many stones stick out
of the water across the stream bed and fine detritus accumulates among them.

The downstream sections of the streams (especially the big ones) generally
get little shading due to a considerable distance between the banks. They flow

Table III

Temperatures (°C) of karst sources (the Lodowe Zrédlo and at the Hala Pisana)

and moraine source (at the Hala Ornak) in the Kofcieliska Valley (the West
Tatras) during sampling time

Altitude 4
o 25. X.77 | 20.IV.178 | 20. VI. 79 | 4. XII.79
Lodowe Zrédlo 970 4.3 5.0 5.0 4.3
At Hala Pisa-
na 1000 7.5 7.9 9.0 7.2
At Hala Ornak 1100 5.5 4.2 —— 4.7
Table IV
Temperatures of the Poniczanka stream during sampling time (examples)
Altitude m 28. VI. 74 13. VI. 75 16. VII. 75 20. IX. 75
900 (sources) 11.0 10.5 14.0 12.2
850 10.0 11.0 13.5 12.0
800 10.0 11.0 : 14.0 11.9
750 11.0 e = —
700 11.0 11.0 15.0 —
650 12.0 — 17.5 s
600 13.0 13.0 - s
550 16.5 — 21.0 —
500 18.0 e 22.0 —
v Table V
Temperatures (°C) of the Poniczanka head tributary (examples)
Altitude m 16. VIII. 75 20. IX. 75 15. XI. 75 10. IV. 76
865 (source) 7.0 7.4 ; 6.8 5.0
800 9.8 11.6 4.5 i
750 10.5 12.0 4.0 —
707 11.5 12.4 4.0 —
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over stony area formed of cobbles and pebbles loosely lying on one another.
Stretches of rapid current — riffles are interspersed with those of quieter and
deeper water. Stones stick out of water only in riffles or near the banks; usually
a fresh layer of silt is deposited among them. Stream edges in the midstream
and upstream sections, often also in the downstream section, are overgrown
with herbs, Petasiles spp. being dominant.

The upstream and midstream sections of the High Tatra streams differ from
the Beskidy Mts ones not only in having higher gradients but also in beds which
are formed mostly of boulders and irregular rock blocks 0.4—1.5 m in diameter
while small and medium stones are not numerous. This makes benthos sampling
particularly difficult.

Downstream stretches of the North Carpathian streams are often regulated
by means of weirs, especially in inhabited areas. They are alse polluted to a greater
or lesser degree by sewage effluents. However, the pollution is rarely severe
enough to cause withdrawal of sensitive animals from stream biocenosis whereas
the effect of enrichment of stream with organic particles is often visible.

III. 3. Water temperature, total hardness, plI and oxygen

Temperature

There are no works in Pelish literature on detailed thermal characteristics of
rivers to discuss the whole length of a river from spring to mouth. GOLEX’S work
(1961), the only more extensive one, discusses only midstream and downstream
sections of some major Polish rivers including the North Carpathian ones:
the Vistula, the Sola, the Skawa, the Dunajec (Table 11). Annual mean tempera-
tures of the rivers correspond to distribution of annual mean temperatures of
the air in the area. It must be mentioned that the table values are based on one
. measurement of water temperature daily. Results of diurnal observations are
not available with the exception of temperatures taken by SowA (1975)
on the Sola on August 16—17. 1961; water temperature at altitude 300 m ranged
between 14.7 and 19.0°C while that at 400 m ranged between 14.2—19.8°C.

Thermal data for head tributaries to these rivers are random; temperatures
were taken occasionally during chemical, hydrological or hydrobiological in-
vestigations. Most of the available data concern the Tatra waters.

Temperature of the Tatra sources, ace. to ZIEMOKNSKA (1960) range between
1.9 and 10°C. As many as 809, of the sources fall within the temperature range
of 4—8°C. Sources whose temperatures are below 3°C oceur sporadically at
higher altitudes. Decrease in source temperature is 0.45—0.55°C for 100 m of
altitude, the exception to the rule being some karst sources, e. g. the Lodowe
and the source in Hala Pisana (Table III).

Probably the majority of Beskid springs which remain active throughout
the year fall within the same temperature range, e. g. the springs (rheocrene)
of the Zabnica at 1200 m altitude 4.5°C (June 30 and Sept. 1, 1978) and 6.5°C
(Aug. 31, 1978) at 1000 m; the source (rheocrene) of the Racza at 1100 m
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6.6°C (Oct. 11, 1979); the source (rheocrene) of the Przywaréwka at 1620 m
3.8°C in summer (SOowA, SzczesNY 1970) and 4.2°C (Table VI). Periodical
springs have higher temperatures (Table IV).

Tatra stream waters are characterized by low temperatures and little diurnal
and seasonal fluctuation. Diurnal fluctuations of temperature in the downstream
sections of the streams at the foot of the Tatras do not exceed 4°C, in summer,
they are rarely heated to 10°C (WIT-JOZWIKOWA, ZIEMONSKA 1962). E. g. during
the very hot period, at 13—14 hrs on July 18, 1977, the temperatures of Koscieli-
ski and Chocholowski streams at the entry to the Czarny Dunajec were, res-
pectively, 10°C and 13°C while that of the Czarny Dunajec 0.5 km downstream
was 11.5°C. At that time, the temperatures of the Kofcieliski stream were 6.5°C
at 1200 m and only 4°C at 1400 m.

Equally low temperatures of the Beskidy streams occur in summer only
in upstream reaches of streams flowing at higher altitudes. E. g. temperatures
of the Przywarowka on the southern slope of the Babia Goéra did not exceed
10°C at 800 m even during hot periods (Table VI). In summer, temperatures
of streams which originate below 1000 m do not exceed 10°C in upstream stretch-
es, except for short reaches near sources (Table IV, V).

Table VI

Total hardness, pH and temperature of the streams Przywaréwka—Lipnica
during sampling in 1980

10. VI. 11. VII. 27. VIII.
Altitude m s
1¢ 7 o
ness G.d. 28t &
1620 —_ — == = 4.2
1500 oy — - — 4.6
1400 — — e 4.5 5.0
1300 - — — —_ 6.5
1200 —_ — — 6.5 6.9
1100 — e - 7.0 7.1
1000 — - —_— 8.0 7.8
900 3.8 7.0 9.0 9.3 9.0
800 3.9 72 10.0 — —
700 9.9 8.0 14.1 —— —_—
620 11.2 9.0 15.5 —— —

A frequent phenomenon noted in the Beskidy streams is a reversal of ty-
pical thermal pattern in their upstream reaches (SowA 1965). In summer, tem-
peratures near springs are observed to be higher than in the lower sections
(Table IV). The phenomenon is often accompanied by a decrease in yield or
even by disappearance of sources during drier periods.
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Total hardness, pH, oxygen

Total hardness of running waters of the area depends to a great extent on
geological substratum and basin character. Lowest values, below1G.d. , are shown
by streams with crystalline substratum in the High Tatras.. Values for the
other Tatra streams are 2—3.5G.d. (OLEKSYNOWA, KOMORNICKI 1965). Values
for the Sola and its tributaries are 1.9—9.0G.d. (BoMBOWNA 1960) and in the
Raba basin values of 4.7—12.1G.d. prevail (BoMBOWNA 1969).

Stream waters have pH values of 6.3—9.0. In upstream section of streams
pH is around 7.0. Downstream it grows an exceeds 8 nearing 9.0 in downstream
stretches surrounded by farmland and developments area (Table VI).

Unless a stream is polluted, oxygen concentration is always high, up to 1009,
saturation. Supersaturation is not a rare event.

1V. METHODS

Larvae, pupae and adult caddisflies were collected with varying frequency
from 1965 till 1981. Principal sampling periods were those of 1974—1975 and
1978—1980. Apart from these, the already published data were included after
another taxonomic verification of species lists of: the Dunajec river (SZCZESNY
1965, DRATNAL et al. 1979), the streams of the Babia Géra Mtn (Sowa, Szozg-
SNY 1970), the Raba river (SzczesNY 1975) and the Rybi Potok stream (Ko-
WNACKI 1977).

All the major North Carpathian Vistula tributaries were studied, i. e. the
Brynica and Lefnica, the Sola, the Skawa, the Raba, the Dunajec, the Wistoka
as well as the Vistula up to the Goczatkowice reservoir. Besides, streams of
different type and size were selected from among the tributaries of higher order
to get as complete a picture of caddisfly larvae distribution as possible. An
attempt was made to include in the studies the streams where human activity
was the least marked.

A general rule was an altitudinal distance of not more than 100 m and less
than 50 m between the sampling stations, considering local conditions.

Adults were collected with a net and preserved in alecohol. Aquatic forms
were gathered from benthic samples which were taken by means of samplers —
square metal frames, with a net of 300 pm mesh size. During sampling time
6—9 quantitative samples were taken at a station, from 5 dem? of bottom sur-
face each. Numbers of qualitative samples varied and so did the bottom surface
from which samples were taken to include all possible substrata at a station.
Samples were combined. Total area of sampling was usually 0.6—0.8 m* of
stream bottom. It was smaller in springs — 0.4 m?. Sampling for particular
streams and even for particular sections of streams varied, for reasons indepen-
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T able VII
Sampling sites in the upper Vistula basin (A), upstream of the Goczalkowice reservoir
B e R 6 7
Al Biala Wi- 1000 | 48.1 03| < 2. 0.1 rock chips coniferous fo-
setka source rest
A2 Biala Wi- 900 | 47.7 | 0.7—0.9 | < 10 | water- | rock,rock chips | coniferous fo-
setka folls rest
A3 Biala Wi- 800 | 47.0 | 1.5—2.0 |15—20 1.4 big and medium | coniferous fo-
selka stones rest
A4 Biata Wi-
selka 700 | 46.0 | 2.5—3.5 |20—30 1.3 big stones mixed forest
A5 Biala Wi-
setka 600 | 44.0 4—6 [30—40 1.2 cobbles and mixed forest
boulders
A6 Wista in
Czarne 500 | 40.5 | 6—7 |30—50 1.1 cobbles leaty trees,
meadow; do-
wnstream
of the dam
in Czarne
A7 Wista 400 | 30.5 8—10 |[30—60 1.0 big cobbles, bushes, pol-
silt luted stre-
am
A8 Wista 300 | 12.0 12 40—60 1.1 big and medium | trees, regula-
cobbles ted and po-
lluted stre-
am
*A9 Wista 261 5.5 | 10—15 |50—80 1.0 medium cobb- | cropland, re-
les, gravel gulated
stream
Ala Leénica,
source 750 | 19.1 [ 0.3—0.4| < 5 0.2 sand, rock chips | mixed forest
A2a Le$nica 730 | 10.0 | 0.4—0.6| < 8 0.6 small stones, mixed forest
gravel
A3a Lefnica 670 | 18.5 | 0.7—1.0 | 10—20 1.3 big and medium | mixed forest
stones
Ada Le$nica 590 | 17.5 | 1.5—2.0 |15—30 1.3 big and medium | mixed forest
stones
Aba Leénica 490 | 15.0 3—4  |20—30 1.3 big stones and | conifers, pas-
boulders ture
A6a Leénica 400 | 10.0 | 7—9 |30—40 1.0 big and medium | trees, pastures
cobbles
A7a Brennica 310 0.8 9—10 [40—60 1.0 big and medium | trees, bushes,

cobbles

partly regu-
lated stream

Column symbols: 1 — altitude (m); 2 — distance (km) of the station from...; 3 — stream
width (m); 4 — mean depth (cm) of stream; 5 — maximum current velocity (m); 6 — main
component of substratum; 7 — immediate surrounding of bed, other remarks. Distance of
the stations A1—A9 is measured to the bridge in Strumier, of the stations Ala—A7a to the
stream outlet to the Vistula river. Stations outside the Carpathians have been marked by an

asterisk
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Table VIII
Sampling stations in the Sola basin (B)
1 2 3 4 5 6 7
i B1 Racza,
source 1100 | 42.7 0.3 < 15 | 0.1 | sand, rock chips | highland mea-
dow, rheocre-
ne
B2 Racza 1070 | 42.6 [ 0.3—04| < 5 0.2 | small rock frag- | beech forest
ments
B3 Racza 1000 | 42.4 | 0.4—0.5 | 5—10| 0.4 | large stones mixed forest
B4 Racza 900 | 41.9 | 1.0—1.5 | 10—20| 0.8 | large stones mixed forest
B5 Racza 800 | 40.3 | 1.5—2.0 |[20—30 | 0.9 | large stones and | mixed forest
boulders
B6 Racza 750 | 39.5 | 2.0—2.5 [25—35 | 0.9 | big cobbles and | mixed forest
boulders
B7 Racza 700 | 38.0 | 2.5—3.0 |20—40 | 0.9 | big cobbles and | conifers, pasture
boulders
B8 Rycerka 600 | 34.0 | 4—5 [20—50| 1.4 | big and medium | leafy trees,
cobbles bushes
B9 Rycerka 500 | 26.0 | 10—15 |30—40 | 1.5 | big and medium | regulated stre-
cobbles am, trees
B10 Sola 450 | 18.0 | 12—16 [30—70| 1.2 | medium and big | trees, bushes,
stones cropland
Bil Sola 400 | 12.0 | 15—20 {40—80 | 1.4 | big cobbles, trees, bushes,
boulders oropland
B12 Sola 353 3.0 | 17—25 |40—70| 1.3 | medium and big | bushes, pastures
cobbles
Bla Zabnica,
source 1200 | 12.2 1.5 < 10 | 0.2 | big rock chips, | coniferous fo-
detritus rest, rheocre-
ne
B2a Zabnica 1160 | 12.1 | 0.3—0.4 | < 15 | 0.4 | sand,rock chips | coniferous
forest
B3a Zabnica 1070 | 11.9 1 0.3—0.5| < 15 | 0.4 | sand, rock chips | herbs, conife-
rous forest
B4a Zabnica
source 990 | 11.5 2 <5 0.4 | medium and big | highland mea-
rock chips dow, rheo-
crene
B5a Zabnica 900 | 11.3 | 0.4—0.5 | 5—15| 0.8 | medium and big | mixed forest
rock chips
B6a Zabnica 800 | 11.0 | 0.7—1.2 {10—20 | 1.0 | medium and big | mixed forest
rock chips
B7a Zabnica 700 | 10.3 | 1.0—1.5 |15—25| 1.0 | large stones young spruce
trees
- B8a Zabnica 650 | 9.0 | 2.0—2.5 |20—30 | 1.1 | large cobbles, trees, pastures
. boulders
B9a Zabnica 600 | 8.0 {3.5—5.5{30—40| 1.4 | boulders, big trees, bushes,
cobbles pastures
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B10a Zabnica 410 0.3 8—10 |20—40 | 1.3 | big cobbles houses, regula-

ted stream

B1b tributary
of Zabnica,

source 750 | 0.5 | 0.2—0.3 | <5 0.2 | big and medium | edge of conife-
rock chips rous forest
B2b tributary
of Zabnica 670 | 0.2 |0.3—0.4| < 10 | 0.4 | medium and meadow
small rock
chips

Details as to the stations B13—DB15 can be found in Sowa’s paper (1975). Denotations as in
the Table VII. Distance of the stations B1—B12 is measured from the railway bridge in Zy-
wiec, of the stations Bla—B10a from the outlet to the Sola, of the stations B1b—B2b from
the outlet to the Zabnica

dent of the author, and ranged between 1 and 13. Sampling dates are presented
in tables with dominant species in particular streams (Tables XX—XXXV).

List of sampling stations and their description is presented in the tables
VII—XIV.

V. A LIST OF THE NORTH CARPATHIAN CADDISFLIES

V. 1. The Polish North Carpathians

The following list comprises species quoted for the North Carpathians until
the year 1981 which, in my opinion, occur in the area without doubt as well
as those found in the area during the present investigations.

Most species for the area also arelisted by ToMASZEWSKI (1965) together with
data on their synonymy as well as their distribution in the Carpathians. He also
provided a list of relevant literature. That’s why the data included in his cata-
logue have been omitted from the present paper which only adds to them verified
and updated synonymes for each species, new literature and some facts which
had been omitted from ToMASZEWSKI'S catalogue.

Information on each species has been arranged as follows:

— earlier findings are arranged in chronological sequence with bracketed
generic or specific name used by author, if it was different from the currently
used (changes in taxonomy or mistake in identification);
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Table IX

Sampling stations in the drainage of the Babia Géra Mtn: the Skawa (C, the Vistula catchment)
the Lipnica (G, the Danube catchment)

1 2 3 4 5 6 7
C1 Suchy,
source 1380 | 80.8 | 0.3—0.7| < 6 0.3 | small and me- | herbs,
dium rock rheocrene
chips
C2 Suchy 1300 | 80.5 | 0.4—0.6 | < 10 | 0.4 | rock chips, sand, | coniferous
detritus forest
C3 Suchy 1200 | 80.2 | 0.5—0.8 {10—20 | 0.7 | medium and large| deep ravine,
rock chips coniferous
forest
C4 Suchy 1000 | 79.6 | 0.7—1.0 {10—30 | 1.0 | big stones and | herbs
boulders
C5 Suchy 900 | 79.1 | 1.0—1.5 |{20—30 | 1.2 | big stones and | coniferous
boulders forest
C6 Suchy 820 | 78.4 | 1.5—2.0 |30—40 | 1.5 | boulders, big | ravine, mixed
cobbles forest
C7 Stonéw 700 | 76.7 | 4—5 |30—60 | 1.0 | big cobbles, young conifero-
boulders us trees
C8 Jaworzyna 650 | 73.5 4—7 (30—60| 1.3 | big cobbles, leaty trees
boulders
C9 Skawica 600 | 71.5 6—9 |30—70| 1.1 | boulders, big trees, bushes,
cobbles pastures
C10 Skawica 550 | 69.0 6—10 [40—70 | 1.2 | big cobbles trees, bushes,
pastures
C11 Skawica :500. | 66.0 7—11 |30—60 | 1.3 | big cobbles trees, bushes,
pastures
C12 Skawica 400 | 58.0 | 10—15 [40—70 | 1.3 | big cobbles trees, pastures
C13 Skawa 350 | 53.0 | 15—20 |40—80 | 1.5 | big cobbles pastures,
cropland
Cl14 Skawa 300 | 36.0 | 20—25 |40—100| 1.4 | medium and big | osier bed
cobbles
*Cl15 Skawa 220 | 2.0 | 20—30 |60—150, 1.6 | cobbles, gravel meadow,
bushes
G1 Przywa-
réwka,
source 1620 | 17.0 | 0.3—0.4 | < 10 | 0.3 | small rock chips | herbs, grass,
rheocrene
G2 Przywa-
réwka,
source 1500 | 16.6 | 0.6—0.8 |10—30 | 0.4 | sand, gravel herbs, rheo-
limnocrene
G3 Przywa-
réwka 1400 | 16.2 | 0.3—0.5 | 5—20 | 0.6 | rock fragments, | herbs, dwart
sand mountain

pine
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2 5 l 6 7
G4 Przywa-
rowka 1300 | 15.9 | 0.8—1.5 | 5—20| 0.7 | big rock herbs, dwarf
fragments mountain
pine
G5 Przywa-
réwka 1200 | 15.7 | 1.0—1.5| < 10 | 0.5 | medium rock herbs, conifero-
fragments us forest
G6 Przywa-
rowka 1100 | 15.4 | 0.8—1.2 |10—20 | 0.7 | big stones, herbs, conife-
boulders rous forest
G7 Przywa-
rowka 1000 | 15.0 | 1.0—1.5 |10—20 | 0.8 | boulders, big herbs, conife-
cobbles rous forest
G8 Przywa-
réwka 900 | 14.5 | 1.5-—2.0 [15—30 | 1.2 | boulders, big coniferous
cobbles forest
G9 Przywa-
rowka 800 | 13.0 | 2.0—2.5 |20—30 | 1.0 | big cobbles mixed forest,
| bushes
G10 Przywa-
rowka 700 9.5 3—4 |30—40| 1.1 | big and medium | trees, bushes,
cobbles cropland
G11 Lipnica 620 | 1.3 4—6 |30—50| 1.1 | pebbles, gravel osier bed

Denotations as in the Table VII. Distance of the stations: C1—C15 is measured from the outlet
to the Vistula, G1—G11 from backwater of the Orawa reservoir

— data from the author’s own studies are arranged as follows: number
of adults and time interval over which they were captured; number of
larvae according to frequency classes: I (1—9 specimens captured), II
(10—99), III (100—999), IV (= 1000); habitats and remarks on the oc-
currencein the study area; list of stations at which the species was found.

* — marks species not listed in ToMASZEWSKI'S catalogue for the North Car-
pathians.

e — marks species which have not been quoted for the Slovak part of the
North Carpathians.
Taxonomic arrangement has been adopted after BOTOSANEANU and MA-

LICKY (1978).
1. Rhyacophila fasciata HAGEN, 1852.

— ZAGWILICHOWSKA 1964, 1968 i 1969 (R. septentrionis); BOTOSANEANU
1965; KRZANOWSKI et al. 1965 (R. septentrionis); SZCZESNY 1965 (R. septen-
trionis), 1970, 19744, 1975, 1980; TOMASZEWSKI 1965 (R. septentrionis); Kow-
NACKA 1971; RIEDEL 1972, 1978; KOWNACKI 1977; KLmMA 1981;
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Table X
Sampling stations in the Raba basin (D)
1 2 3 4 5 6 7
Dla Poni-
czanka,
sources 900 10.1 | 0.2—0.3 | 2—5 30 | small rock fra- | coniferous
gments, sand forest
D2a Poni-
czanka 850 9.8 |0.3—0.4| 3—6 40 | medium rock mixed forest,
fragments herbs
D3a Poni-
czanka 800 9.5 | 0.3—0.5| 5—10 50 | medium rock herbs, mixed
fragments forest
D4a Poni-
czanka 750 9.1 | 0.6—0.8| 7—12 100 | medium and lar-| mixed forest
ge stones
D5a Poni-
czanka 700 8.3 |1.3—1.7 | 12—15 80 | medium and lar-| mixed forest
ge cobbles
Dé6a Poni-
czanka 650 7.8 |[1.5—1.8 | 14—18 80 | medium and lar-| conifers,
ge cobbles meadows
D7a Poni-
czanka 600 7.0 | 2.0—2.5 | 15—20 100 | medium and lar-| trees, bushes
ge cobbles
D8a Poni-
czanka 550 5.0 | 2.5—3.0 | 256—30 100 | large and me- | trees, bushes,
dium cobbles pastures
D9a Poni-
czanka 500 125 4—5 30—40 120 | large and me- | leafy trees,
dium cobbles pastures
D1b tributary
to the Poni-
czanka,
source 865 1.0 1.2 3—6 30 | small chips, mixed forest,
detritus rheocrene
D2b the
tributary 810 0.8 [ 0.4—0.5| 8—10 70 | fine chips, sand | mixed forest
D3b the
tributary 750 0.6 | 0.5—0.8 | 10—12 | 100 | large rock mixed forest
fragments
D4b the
tributary 707 0.1 |1.0—1.2 | 12—15 | 110 | medium and lar-| mixed forest
ge stones
Dlc Stra-
domka,
source 690 | 39.9 | 0.2—0.4 5 40 | moss-covered mixed forest,
rock (Fonti- rheocrene
‘ nalis spp.)
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1 2 3 4 5 6 7
D2c¢ Stra-
domka 600 | 39.6 | 0.5—0.8| 5—15 100 | large rock herbs, mixed
fragments forest
D3¢ Stra-
domka 550 | 39.0 | 0.6—0.8 | 10—20 90 | medium rock mixed forest
fragments
D4c Stra-
domka 500 | 38.5 | 2.3—3.0 | 20—25 | 100 | medium and lar-| single trees,
ge stones pastures
D5c Stra-
domka 400 | 36.0 4—6 20—40 110 | small and me- | trees, bushes,
dium cobbles cropland
Déc Stra-
domka 350 | 33.0 5—17 30—40 120 | medium and lar-| trees, bushes,
ge cobbles cropland
D7¢ Stra-
domka 300 | 26.0 6—7 | 30—50 | 100 | medium and lar-| trees, bushes,
ge cobbles cropland
D8c¢ Stra-
domka 250 | 17.0 4—7 30—100 | 100 | gravel, pebbles,| trees, bushes,
sand cropland
D9c Stra-
domka 212 0.5 | 10—15 | 40—70 80 | pebbles, gravel | trees, bushes,
cropland

Details as to the stations D1—D11 (along the streams: Olszowy — Koninka — Porebianka ——
Raba) can be found in Sowa’s paper (1975). Distance of the stations D1a—D9 aand Dle—D9¢
is measured from the outlet to Raba, D1b—D4b from the outlet to the Poniczanka. Denotations
ag in the Table VII

— 87 34, 27 99, 27. V—29. X; III, streams below 1500 m altitude; A: 5—6,
4a; B: 4—5, 7, 5a — 7a; C: 4—6, 11; D: 4, 7, 5a, Ta — 9a, 2¢, 4¢ —6¢; E: 5,
7, 11, 2a, 4a —ba, 8b, 2¢ —4c; F: 2—4, 3a — 6a; G: 5—3.

2. Rhyacophila glareosa MCLACHLAN, 1867.

— SzczpsNY 1966b, 1970, 1975; KOWNACKA 1971;

— 68 33, 26 99, 3. VII—25. X; III, upstream sections of streams in the
Tatras, the Babia Goéra and the Gorce Mts; C: 2—6; D: 2—4; B: 1—5, 7—8,
z2, 75, 1a, 4a, 3b — 8b, 10b; G: 4—8.

3. *Rhyacophila mocsaryi KLAPALEK, 1898.

— BOTOSANEANU 1965; TOMASZEWSKI 1965 (R. torremtium, pro parte);
SzczrsNY 1966b, 1970, 1974a, 1975, 1980; KOWNACKA 1971; Kuma 1981;
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Table XI

Sampling stations in the Dunajec basin (E), along the streams: Pyszniariski — KoScieliski —
Czarny Dunajec — Dunajec

1 2 3 4 5 6 i
E1 Pysznian-
ski 1680 | 248.6 < 0.3 3—10 | water | rock, rock highland
falls fragments meadow
E2 Pysznian-
ski 1600 | 248.3 | 0.4—0.5| < 20 | water | rock frag- highland
falls ments, rock meadow
E3 Pysznian-
ski 1500 | 247.9 [0.7—1.0 | 10—25 40 | rock fragments| dwarf moun-
rock tain pine,
herbs
E4 Pysznian-
ski 1400 | 247.5 | 1.6—2.0 | 20—30 120 boulders, rock | herbs, dwarf
fragments mountain
pine
E5 Pysznian-
ski 1300 | 247.0 | 1.0—1.5| 10—30 | water | rock frag- herbs, conife-
falls | ments, rock rous forest
E6 Pysznian-
ski 1200 | 246.5 | 1.5—2.0 | 15—30 100 | boulders, lar- | coniferous
ge stones forest
E7 Koécieli-
ski 1100 | 245.0 3—5 20—35 90 large cobbles, | coniferous
boulders forest
E8 Koécieli-
ski 1000 | 241.5 4—5 | 30—50 120 | large cobbles, | coniferous
boulders forest
E9 Koscieli-
gki 900 | 236.0 5—8 | 30—60 150 | large cobbles, | coniferous fo-
boulders rest, leafy
trees
E10 Czarny
Dunajec 850 | 232.5 6—15 | 40—70 120 large cobbles, | conifers, leafy
boulders trees
E1l Czarny
Dunajec 800 | 227.0 | 10—20 | 40—80 130 | large cobbles, | alders, bushes,
boulders pastures
E12 Czarny
Dunajec 750 | 224.0 | 10—15 | 40—100 | 140 | medium and | alders, bushes,
large pastures
cobbles
E13 Czarny
Dunajec 700 | 219.0 30 30—50 70 | medium cob- | stage of fall,
bles, gravel trees,
bushes
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1 5 6 7
E14 Czarny
Dunajec 650 | 214.0 | 10—20 | 30—80 120 medium and- | osier bed,
large cob- pastures
bles
E15 Czarny
Dunajec 600 | 204.0 | 15—25 | 40—80 130 | medium and | osier bed,
large cob- pastures
bles
E16 Dunajec 550 | 191.0 | 30—40 | 60—100| 140 | large cobbles | bushes,
boulders pastures
E17 Dunajec 500 | 187.0 | 50—60 | 60—120 130 boulders, large| trees, bushes,
cobbles
E18 Dunajec 455 | 178.0 | 30—50 | 70-—120 | 150 | boulders, large| trees, bushes,
cobbles pastures
E19 Dunajec 420 | 150.0 | 30—60 | 40-—100 | 170 | boulders, large| bushes,
cobbles pastures
E20 Dunajec 350 | 120.0 | 30—50 | 50—120| 170 | large cobbles, | pastures
boulders
E21 Dunajec 300 | 110.0 | 40—60 | 60—130 | 150 | large cobbles, | bushes,
boulders pastures
Ezl Sourceat | 1100 = 0.3—0.5 | 5—15 30 | rock fragments| herbs, conife-
Hala Ornak and chips rous forest,
rheocrene
Ez2 Source at
Hala Pisana | 1000 — 4—5 5—20 30 | rock frag- herbs, conife-
ments rous forest,
rheocrene
Ez3 Lodowe
Zrédlo
gource 970 —_ 2—3 30-—50 70 | boulders, rock | herbs, coni-
fragments ferous fo-
rest, rheo-
crene

Denotations as in the Table VII. Distance of the stations is measured from the outlet to the

Vistula

— 256 33, 12 9@, 12. VI—3. VII; 11T, midstreams sections of streams below
900 m altitude; A: 4—6, 4a — ba; B: 6—8, 9a; C: 7—11; D: 4—6, 5a — Ta,
4c—be; E: 9—14, 4a, 6a—9a, 2¢c—be: F: 4; G: 8—10.

4. Rhyacophila nubila (ZETTERSTEDT, 1840).

— ZAGWILICHOWSKA 1964, 1968, 1969; BOTOSANEANU 1965; KOWNACKA,
KowNAcKI 1965b; KRZANOWSKI et al. 1965; Szozpsxy 1965, 1970, 1974a,
1975, 1980; KowNACKA 1971; KRzZYZANEK 1971; KowNACKI 1977; RIEDEL
1978; DRATNAL et al. 1979;

13 — Acta Zoologica Crac. XXIX/13—21
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Table XII
Sampling stations in the Dunajec basin (E), the streams: Rybi Potok, Biatka Tatrzaniska, Waks-
mundzki
1 l 2 l 3 4 5 6 i
Ela Brook 1398 | 0.01|0.5—0.8 |20—25| 100 | large rock outflow from
fragments the Czarny
Staw lake,
herbs, dwarf
mountain
pine
E2a Rybi
Potok 1390 | 39.0 46 |30—40| 110 | boulders, rock | outflow from
chips the Morskie
Oko lake,
dwarf moun-
tain pine
E3a Rybi
Potok 1170 | 36.5 4—5 |40—70 | water | boulders, rock | herbs, conife-
falls | chips rous forest
E4a Biatka T. 990 | 33.0 6—10 |40—60| 120 | boulders, large | young conife-
cobbles rous forest
Eba Bialka T. 950 | 29.5 | 10—12 |50—80 | 130 | boulders, large | coniferous
cobbles forest
E6a Bialka T. 800 | 23.0 | 10—12 |50—90 | 160 | boulders, large | coniferous
cobbles forest
E7a Biatka T. 700 | 14.3 | 10—40 |40—80 | 150 | boulders, large | trees, bushes,
cobbles herbs
E8a Biatka T. 600 | 7.2 10—15 |40—60 160 large cobbles, pastures, coni-
boulders ferous forest
E9a Biatka T. 530 | 0.8 | 10—20 |40—60 | 130 | large cobbles, | pastures, coni-
boulders fers
Els Oldriver
bed 950 | — < 10 [30—40 20 | large cobbles, herbs, conife-
gravel rous forest
E2s Old river 700 | — 6—10 |20—30 20 | large cobbles, | herbs, bushes
bed gravel, detri-
tus
E1b Waks-
mundzki 1900 | 4.7 |1.0—1.5| < 20 60 | large rock scree, grass,
chips, boul- moss, lichen
ders
E2b Waks-
mundzki 1800 | 4.3 |1.0—1.5|30—40| 100 | boulders, large | scree, rocks,
rock chips moss, grass
E3b Waks-
mundzki 1700 | 3.9 |1.0—1.5 |20—60 | - 100 boulders, large | rocks, grass,
rock chips dwarf moun-
tain pine
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1 2 3 4 5 6 7

E4b Waks-

mundzki 1600 | 3.6 |1.5—2.0 [20—40 | 100 | boulders, large | grass, dwarf
rock chips mountain pi-
ne

E5b Waks-

mundzki 1500 | 3.2 |1.5—2.0 |30—40 | 120 | boulders, rock | grass, dwarf
blocks mountain
pine

E6b Waks-

mundzki 1400 | 2.8 |2.0—2.5 |40—60 | 130 | boulders, rock | grass, herbs,
blocks boulders

E7b Waks-

mundzki 1300 | 2.2 | 2.0—4.0 |60—80 170 boulders, rock | herbs, conifers
blocks .
E8b Waks-
mundzki 1200 | 1:5 2—4  |50—90 160 boulders, large | herbs, conife-
cobbles rous forest
E9b Waks-
mundzki 1090 | 0.8 2—3 [30—90 | 160 | boulders, large | coniferous
\ cobbles forest
E10b Waks-
mundzki 1020 | 0.5 2—3 |20—60| 140 | boulders, large | herbs, conife-
cobbles rous forest

Ez4 Source 1700 | — |0.3—0.4| < 30 40 rock chips cove- | dwarf mountain
red with moss pine, herbs,
(Fontinalis rheocrene
Spp-)

Ez5 Source 1300 | — [0.6—1.0| < 30 50 | rock chips, de- | coniferous fo-
tritus, boul- rest, herbs,
ders covered| rheocrene

i with moss

Denotations as in the Table VII. Distance of the station Ela is measured from the outlet to
the Morskie Oko lake, of the stations E2a—E9a from the outlet to the Dunajec, of the stations
E1b—E10b from the outlet to the Bialka Tatrzarska

— 24 33, 1799, 7. VI-31. X; IV, one of the most abundant species in
midstream and downstream sections of streams and rivers, occasional in out-
flows of the Tatra lakes; A: 5—6, 8—9, 5a — Ta; B: 6—14, 8a — 10a; C: 8—15;
D: 5—10, 6a—9a, 4¢c —9¢; E: 10—21, 2a, 4a, 6a—9a, 25, 3¢—9¢;
F: 4—8, 42— 10a; G: 10—11.

5. Rhyacophila obliterata MCLACHLAN, 1865.

— SzezpsNY 1965, 1970, 1974a, 1975; ZAGWILICHOWSKA 1968, 1969; Ko-
WNACKA 1971; KowNACKI 1977; RIEDEL 1978;

14%
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Table XIII

Sampling stations in the Dunajec basin (E), the Biala Tarnowska river

1 2 3 4 30 6 7
@
Elc Biala |
Tarn.
source 750 | 92.5 | < 0.6 <17 30 | small rock herbs, mixed
fragments forest, rheo-
crene
E2¢ Biala
Tarn. 700 | 91.8 | 0.4—0.6 | << 20 70 | large and me- | herbs, leafy
dium stones forest
E3c¢ Biala
Tarn. 600 | 89.3 | 1.5—2.0 | 20—30 80 | medium and lar-| herbs, bushes,
ge stones trees
Ede Biala
Tarn. 550 | 87.3 | 2.0—2.5 | 20—40 70 | medium and trees, bushes,
small stones pastures
E5c¢ Biala
Tarn. 500 | 83.6 | 2.5—3.5 | 20—40 80 | large and me- trees, bushes,
dium stones pastures
E6c Biala
Tarn. 400 | 76.1 5—8 30—60 120 | medium stones, | trees, herbs
boulders
E7¢ Biala
Tarn. 350 | 71.3 6—10 | 30—60 | 130 | large and me- | trees, cropland
dium stones
E8c¢ Biala
Tarn. 300 | 62.8 | 12—15 | 30—60 120 | medium and trees, pastures
large cobbles
E9¢ Biala
Tarn. 250 | 40.5 | 12—15 | 60—100 80 | cobbles, peb- trees, cropland
bles, gravel regulated
stream
E1ld Tributa-
ry of the
Biala Tarn. 750 — < 0.5 < 10 30 | small rock herbs, bushes,
fragments meadow

Denotations as in the Table VII. Distance of the stations is measured from the outlet to the
Dunajec river

— 872 343, 86 99, 21. VIII—16. IX; III, midstream and downstream sec-
tions of streams; A: 4—6, 4a —5a; B: 5, Ta, 9a; D: 4, 4a — Ta, lc — 4¢;
B: 7—8, 10—11, 14, 17, 2a, 6a— 7a, 2¢—5¢; F: 3-—4, 4a.

6. Rhyacophila philopotamoides orientis SCHMID 1970.

— ZAGWILICHOWSKA 1964, 1968, 1969; BOTOSANEANU 1965; KOWNACKA,
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Table XIV
Sampling stations in the Wisloka basin (F)
1 2 3 4 5 6 7
F1 Wistoka 585 | 167.0 0.5 < 10 30 | small rock peaty area,
fragments stream
beginning
F2 Wisloka 570 | 166.5 | 1.0—1.5| << 20| 50 | rock chips, herbs, leafy
sand forest
I'3 Wisloka 500 | 163.0 | 1.5—2.0 | 20—40| 80 | medium sto- bushes, leafy
nes, gravel, trees,
sand meadow
F4 Wisloka 450 | 161.0 3—4 | 30—80 80 | large and me- bushes, leafy
dium stones trees, mea-
dow
F5 Wisloka 400 | 153.0 4—5 30—50 70 | large cobbles bushes, trees,
meadow
F6 Wisloka 360 | 144.56 | 5—8 |20—60| 120 | large cobbles bushes, pastu-
Tes
F7 Wisloka 300 | 133.0 | 15—20 | 20—40| 100 | large and me- pastures,
dium cob- bushes
bles
F8 Wisloka 250 | 119.8 | 18—22 | 30—50 | 110 | medium cob- bushes, pastu-
bles, gravel res, cropland
I'9 Wistoka 206 77.0 | 20—30 | 40—70 | 100 | cobbles, bushes, cro-
gravel pland
*F10 Wisloka | 182 35.8 | 40—50 | 20—40 80 | cobbles, peb- cropland, regu-
bles, gravel lated stream
* 111 Wisloka 151 6.2 | 30—35 [60—150|{ 80 gravel, sand meadows, regu-
} lated stream
* 112 Wisloka 150 0.1 | 30—40 [50—110/ 60 sand osier bed, trees,
regulated
stream
Fla Ropka
source 735 77.0 | 0.3—0.4 | < 10| 30 | stones cove- herbs, mixed
red  with forest, rheocrene
moss Fon-
tinalis spp.
F2a Ropka 700 76.6 | 0.6—0.7| < 20| 80 | medium and mixed forest,
large rock herbs
chips
F3a Ropka 650 76.2 | 1.0—1.5 | 10—26] 100 | medium and mixed forest,
large stones herbs
F4a Ropka 600 75.7 | 1.0—1.5 | 15—30/ 80 | medium and | bushes herbs
small stones
F5a Ropka 550 74.6 | 1.6—2.0 | 20—40, 80 | medium bushes, herbs
stones, sand
F6a Ropka 500 73.0 | 2.0—3.0 | 25—40{ 100 | medium and bushes, trees
large stones
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Tabl. XIV cont.

1 2 3 4 5 l 6 7/

F7a Ropa 430 67.0 4—6 |30—60 120 large stones trees, bushes

F'8a Ropa 400 62.0 6—10 [30—60 130 large cobbles, | trees, bushes,
boulders pastures

F9a Ropa 360 55.0 | 10—14 |40—100{ 110 large and me- | pastures,
dium cob- cropland
bles

F10a Ropa 300 39.0 | 12—20 [30—60 120 medium and | osier bed, re-
large gulated
cobbles stream

Denotations as in the Table VII. Distance of the stations F1—F12 is measured from the outlet
to the Vistula river, of the stations Fla—F10a from the outlet to the Wisloka river

KOwNACKI 1965b; KRzZANOWSKI et. al. 1965; SzczrsNy 1970, 1974a, 1975;
KowNACKA 1971; KOWNACKI 1977;

— 179 33, 52 99, 5. VI—23. X; III, upstream and midstream sections of
streams; A: 1, 4, 2a — 3a; B: 2—7, 2a—=64a, 2b; C: 3—6; D: 1—6, 1a—-6a,
9a, 1b—4b, 1c—2¢, 4c¢; E: 1—2, 4—5, z1, z2, z5, 1a, 3a, 6a, 3b, Tb, 1¢—2¢;
F: 1, 2a —3a; G: 3, 5—8.

7. Rhyacophila polonica MCLACHLAN, 1879.

— BOTOSANEANU 1965, TOMASZEWSKI 1965 (also R. hagent); SZCZESNY
1970, 1974a, 1975, 1980; KowNACKA 1971; RIEDEL 1972, 1978;

— 648 33, 83 99, 15. VIII—28. X; III, midstream and upstream sections
_ of streams; A: 3a; B: ba — Ta; C: 4; D: 3—4, 2a — 6a, 4b, 1¢ — 4c¢; E: b,
7—10, z2, 1a, 4a — ba, 8b — 10b, 2¢; F: 2a — 4a; G: 5, 8—9.

8. *Rhyacophila pubescens PicTET, 1834.

— RIEDEL 1978;

— 6 338, 19, 9. VIII; II, downstream sections of calcium rich streams in
the Pieniny Mts; the Pieningki Potok, the Homole.

9. Rhyacophila tristis PicTeT, 1834.

— ZAGWILICHOWSKA 1964, 1968, 1969; KowNACKA, KOWNACKI 1965Db,
1968; SzczEsNY 1965, 1970, 19744, 1975, 1980; KOWNACKA 1971; RIEDEL 1972,
1978; KowNACKI 1977; KLIiMA 1981;

— 97 33, 50 99, 12. VI—15. IX; IV, streams; A: 4—5, 3a — Ha; B: 4T,
11, 52 — 9a; C: 4, 6—8; D: 3—8, 1a — 7a, 3b — 4b, 1¢ — b¢; E: 4, 8—13,
z2, 2a—8a, Tb — 8b, 1¢ — 5¢; F: 3—4, 2a — 4a, Ta; G: 5—9.

10. Rhyacophila vulgaris PicTET, 1834.

— KOWNACKA, KOWNACKI 1965b (pro parte); SzczpsNy 1965, 1970, 1974 a,
1975, 1980; TOMASZEWSKI 1965 (R. auraia); ZAGWILICHOWSKA 1968, 1969;
KownNAckA 1971; KOWNACKI 1977; KLiMA 1981;

— 25 33, 2899, 18. V—26. X; III, midstream and upstream sections of
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major streams; A: 4—5, 4a; B: 5, 7, 9a; C: 2—9; D: 3—5; E: 5, 7—9, 2a — 6a,
9b; G: 4.

11. Glossosoma boltoni CURTIS, 1834.

— ScHILLE 1902; KOWNACKA, KOWNACKI 19656b (G. vernale); TOMASZEW-
SKI 1965 (pro parte, only specimens quoted by ScHILLE and collected on the
Poprad in Rytro); RIEDEL 1978; DRATNAL et al. 1979 (Synafophora intermedia);

— 3 34, 299, 18. V, 10. X; III, downstream sections of major streams;
A: 42 — Ta; B: 11, 13, 10a; C: 12; E: 13—14, 17—18, 8a — 9a, 4c.

12. Glossosoma conformis NEBOISS, 1963.

— ZAGWILICHOWSKA 1464, 1969 (G. boltoni); KOWNACKA, KOWNACKI
1965Db (G. bolioni); SzozpsNY 1965 (G. holtoni), 1970, 1975, 1980; TOMASZEW-
SKI 1965 (pro parte); KOwNACKA 1971; RIEDEL 1972, 1978; DRATNAL et al.
11979}

— 23 33, 2499, 2. VII—25. IX; IV, streams and upstream sections of
rivers; A: 6, 4a — 5a; B: 5—7, 12, Ta — 9a; C: 7—12; D: 3—5, 3a,
ba —7a, 4b, lc; E: 8—11, 4a — 9a; F: 4a, Ta; G: 8—11.

13. Glossosoma intermedium (KLAPALEK, 1892).

— RIEDEL 1962 (G. vernale); SzCzZESNY 1965 (G. vernale), 1970, 19744,
1975 (Synafophora intermedia); TOMASZEWSKI 1965 (G. vernale); KOWNACKA,
KownNAcki, 1968 ( Mystrophorella intermedia) ; KOWNACKA 1971 (8. intermedia);
DRATNAL et al. 1979 (S. intermedia); KLIMA 1981;

— 44 33, 56 99, 7. V—22. VIII; IV, midstream sections of streams, mainly
in the Tatras; B: 5—7, 7a, 9a; O: 5—8; D: 3—4, 5a; E: 9—15, 3a — 9a, 25,
b — 9Db; G: 8.

14. *Synagapetus armatus (MCLACHLAN, 1879).

— SZCZESNY 1975;

— 233, 399, 27. VI—16. VII; III, Beskidy streams near sources; A: 1a;
B: 2—3, 3a — 44a, 1b — 2b; D: 1b — 3Db, 1le¢; F: 1la — 2a.
 15. *Synagapetus iridipennis MOLACHLAN, 1879,

— SzozpsNy 1970, 1974 a;

— 533, 999 6. VII—18. X; III, small head streams in the Beskidy Mts;
B: 5a — 6a; D: 3b — 4b, 2¢ — 3e.

16. *Agapetus delicatulus MCLACHLAN, 1884.

— KOWNACKA, KOWNACKI 1965b (A. comatus); DRATNAL et al. 1979 (4.
Suscipes);

— 19088 VIIT: I rivers; B: 11 He 16, 18

17. *Agapetus fuscipes CURTIS, 1834.

— ZAGWILICHOWSKA 1968, 1969; SzczESNY 1970, 1975, 1980; KOWNACKA
1971; RIEDEL 1972;

— 176 33, 51 99; 25. VI — 26. VII, 30. VIII—4. XII; III, some warmer
Sources and streams; emergence flight from sources occurs in autumn and from
Streams in spring; A: ba — 7a; B: 93, 2b; C: 11—12; D: 5; E: z2, 6a, 2s.

18. Agapetus laniger (PIOTET, 1834).

— ZACGWILICHOWSKA 1969 (A. comatus); RIEDEL 1972, 1978;
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— 10 33, 6 @9, 30. VIII (leg. W. ZACGWILICHOWSKA); IT, downstream sec-
tions of major Beskidy streams and rivers; B: 14—15; D: 9¢; F: 6.

19. Agapetus ochripes CURTIS, 1834.

— TOMASZEWSKI 1965 (A. comatus); SzZCZESNY 1970; RiepeL 1972, 1978;

— 143, 1%, 3—5. VII; I, downstream sections of streams, rivers; B: 8a—-
9a.

20. * @ Ptilocolepus granulatus (PICTET, 1834).

— SzCczZEsNY 1970; RIEDEL 1972;

— 4 33, 499, 25. VI—6. VII; I, stream sections near sources; D: 1lec.

21. Orthotrichia costalis (CURTIS, 1834).

— TOMASZEWSKI 1965 (0. tetensi, after MIKULSKI 1931).

22. *@Ithytrichia lamellaris BATON, 1873.

— KRzZANOWSKI et al. 1965; SzczeEsSNY 1975;

— I, among rooted vegetation of midstream and downstream sections
of rivers and major streams; D: 9—10, 9ec.

23. *Hydroptila forcipata (BATON, 1873).

— ScnILLE 1902 (H. sparsa); DzigDZIELEWICZ 1919 (H. sparsa); Kow-
NACKA, KOWNACKI 1965b (Agraylea multipunctata, H. femoralis); KRZANOWSKI
et al. 1965 (H. femoralis); SZczESNY 1965 (H. femoralis, H. maclachlani, H. sparsa)
1974a, 1975, 1980; ToMASZEWSKI 1965 (H. sparsa); ZACWILICHOWSKA 1969
(H. sparsa, H. tineoides); RIEDEL 1972, 1978; DRATNAL et al. 1979;

— IV, midstream and downstream sections of rivers and major streams;
A: 8; B: 10—12, 14; C: 14; D: 6—11, 5¢ — Te¢, 9¢; BE: 16—21; F: 7, 9a

24. * @ Hydroptila lotensis MOSELY, 1930.

— SZCOZESNY 1975;

— 3 'g@, 19 (pupae), VI; III, downstrem sections of rivers and streams;
D: 7—11, 9c.

25. *Hydroptila occulta (EATON, 1873).

— SzozpsNy 1980;

— 35 343, 30 ¢ (pupae), VI; II, downstream sections of streams and ri-
vers; D: 6¢ — 9¢; F: 7.

26. *Hydroptila vectis CURTIS, 1834.

— SzozesSNY 1974 a;

— 143, 19 (pupae), III; the Kryniczanka stream near source.

27. Allotrichia pallicornis (BEATON, 1873).

— RIEDEL 1978.

28. Philopotamus ludificatus MCLACHLAN, 1878.

— BOTOSANEANU 1965; KOWNACKA, KOWNACKI 19656b; ZAGWILICHOWSKA
1968; SzczmsNy 1970, 1975, 1978b, 1980; KowNACKA 1971; RIEDEL 1972,
1978; KowNACKI 1977,

— 407 3&, 168 99, 17. V—20. VIII and 25. IX—I11. X; IV upstream and
midstream sections of streams; autumn flight occurs near some sources in the
Tatras; A: 3, 5, 2a — 4a; B: 3—6, 4a — Ta; C: 4—T7; D: 3—b, 1a — 7a, 1b —
4b, lc —4e; B: z2, 23, 6a, 1le—2¢; F: 1, 1a— 4a; G D8

-~
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29. Philopotamus montanus (DONOVAN, 1830).

— ZAGWILICHOWSKA 1964, 1968, 1969; SzczrsNy, 1970, 1978b, 1980;
RIEDEL 1972, 1978; KLIiMA 1981;

— 10 33, 4 99, 30. V—29. X; I1I, midstream sections of streams; A: 2a —
3a, Ha; B: 3—4, 7, Ta; D: 2¢ — 3¢, 6¢; B: 6a — Ta, 2¢ — 3¢; F: 1a, 3a — 4a.

30. Philopotamus variegatus (SCOPOLI, 1763).

— SzczrsNy 1970, 1975, 1978b, 1980;

— 43 33, 309y, 18. V—22. VII; II, streams; D: 1a — 2a, 4a — 6a,
3b — 4b, 1¢ — 3¢; B: 2c.

31. Wormaldia copiosa (MCLACHLAN, 1868).

— BOTOSANEANU 1965; SzZCzESNY 1970, 1975, 1980; RIEGDEL 1972;

— 42 343, 14 99, 2. VII—25. IX; 1I, streams; D: 2a — 7a.

32. Wormaldia occipitalis (PICTET, 1834).

— ScHILLE 1902 (Tinodes palescens); DzagpzisLEWICZ 1911 (Wormaldia
triangulifera); TOMASZEWSKI 1965 (W. triangulifera); RIEDEL 1972 (W. trian-
gulifera), 1978; Szozpsny 1970, 1975, 1980;

— 227 33, 45 99, 24. VI—29. X; III, streams, mainly upstream sections;
B: 2a — 33, 6a, 2b; D: 3,3a — ba, 2b, 1lc—2¢; H: 2¢, 1d; F. 1—2.

3[3. ® Wormaldia pulle (MCLACHLAN, 1878).

— SzozpsNy 1970, 1975, 1980; RIEDEL 1972;

— 17 33, 6 %%, 16. VII—28. VIII; midstream and upstream sections of
the Poniczanka in the Gorce Mts.

34. Hydropsyche angustipennis (CURTIS, 1834).

— TOMASZEWSKI 1965 (pro parte, after DzIEDZIELEWICZ 1911 — only
specimens collected at the foot of the Babia Géra Mtn, 30. VII. 1909); SzCzZE-
SNY 1980; all the data on occurrence of species from genus Hydropsyche in the
North Carpathians collected before TOBIAS’ (1972) and MALICKY’S (1977)
monographical work appeared require verification;

— 1II, the Vistula at the inlet to the Goczalkowice reservoir; A: 9, the station
is situated outside the Carpathians however the species should be quite abundant
in some warmer streams of the North Carpathians (the Pogoérze).

35. @Hydropsyche bulbifera McLACHLAN, 1978.
— SzCLZESNY 1965 (H. angustipennis), 1974b, 1975, 1980;
— 8343, 299, 18. V—2. VI; IV, downstream sections of streams, rivers;
: 8—9; B: 10—15; D: 5—11, 5¢ — 9¢; E: 15—16, 19—21, 6¢, 8¢ — 9¢;
: 6, 8—10, 12, 7Ta — 8a, 10a.
36. * @ Hydropsyche bulgaromanorum MALICKY, 1977.
— SzCzESNY 1980.
37. * @ Hydropsyche contubernalis MCLACHLAN, 1865.
— SzcezrsNy 1965 (H. ornatula), 1974b, 1975;
— II, downstream and midstream sections of Beskidy rivers; B: 13—15;
D: 9—11; F: 10—12.
38. Hydropsyche fulvipes (CURTIS, 1834).
— SzczesNy 1970; RIEDEL 1978;

=
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— 11 33, 599 (%), 27. VI—30. VIII; III, prefers small head streams;
B: 1b — 2b; D: 3a, 5a, 4b, 3¢ — 4¢; E: 4¢, 1d; F: 3a — 4a.

39. Hydropsyche instabilis (CURTIS, 1834).

— KownNACKA, KOWNACKI 1965b (H. angustipenwis); SzCZpsNy 1970,
1974a, 1975; KOWNACKA 1971; RIEDEL 1972;

— 23 33,12 (%), 16. VII—25. IX; IV, midstream and downstream sections
of streams; A: 6a — Ta; B: 7—10, 7a — 10a; C: 10—14; D: 5—7, 9, 6a — 9a,
3c— 7c¢; E: 8a, 3¢ — 6¢; F: 3—8, 4a — 10a; G: 10.

40. *Hydropsyche ornatula MCLACHLAN, 1878.

— SzozEsNY 1980.

41. Hydropsyche pellucidula (CURTIS, 1834).

— KownNAckA, KOWNACKI 1965b; SzczesNy 1965, 1974b, 1975; ZAGWI-
LICHOWSKA 1968, 1969; RIEDEL 1972, 1978; DRATNAL et al. 1979;

— 120 33, 200 Q9 (%), VI—VIII; IV, rivers and downstream sections of
streams; A: 5—9, ba — Ta; B: 7—13, 8a, 10a; C: 10—15; D: 5—11, 6¢ — 9c¢;
E: 11, 13—21, 4a, Ta — 9a, 4¢ — 9¢; F: 4—12 Ta — 10a; G: 10

42. Hydropsyche saxonica MOLACHLAN, 1884.

— ZAGWILICHOWSKA 1968; Szczpsny 1970, 1974b, 1975, 1980;

— III, midstream and upstream sections of streams; A: 5—6; B: 6; C: T;
D: 5, 6a— 7a, 3¢ — 6¢; E: Ta, 3¢ — 6¢; F: 3—4, 42 — 6a.

43. * @ Hydropsyche siltalai DOEHLER, 1963.

— II1, downstream sections of streams and rivers west of the Sola river;
it is a new species in the fauna of Poland; A: 7T—9, 6a — 7a; B: 11.

44. Cheumatopsyche lepida (PICTET, 1834).

— SzczpsNY 1965; RIEDEL 1972, 1978; DRATNAL et al. 1979;

— 19,28, VIII; IV, downstream sectionsof streams and rivers in the Beskidy
Mts; B: 12; D: 7e; E: 17—21, 9¢; F: 6—8, 9a — 10a.

45. Plectrocnemia brevis MCOLACHLAN, 1871.

— SzczESNY 1980;

— 143, 2. VII; the Poniczanka stream near source, the Gorce Mts.

46. Plectrocnemia conspersa (CURTIS, 1834).

— ZAGWILICHOWSKA 1964, 1969; Szczpsny 1970, 1974a (P. geniculata),
1975, 1980; RIEDEL 1972, 1978; KOWNACKI 1977; KrimMA 1981;

— 3 33, 3 99, 16. VII—1. IX; III, streams, sources; A: 1, 1la —3a; B:
ba — Ta, 1b; C: 4, 6; D: 3—4, 1a — Ta, 9a, 1b, 4b, 1¢, 3¢ — 4¢, 6¢; E: 2a,
2¢, 1d; F: 1—2, 4, 2a — 4a; G: 6.

47. *Plectrocnemia geniculata MCLACHLAN, 1871.

— ZACGWILICHOWSKA 1968;

— I, upstream section of the Brennica stream; A: 3a, 5¢

48. Polycentropus flavomaculatus (PICTET, 1834).

— ZAGWILICHOWSKA 1964, 1968, 1969; BOTOSANEANU 1965; KOWNACKA,
KowNACKT 1965b; KRZANOWSKI et al. 1965; SzczesNy 1965, 1970, 1974a,
1975, 1980; TOMASZEWSKI 1965 (also as P. multiguttatus for the Carpathians);
KRrzyZANEK 1971; RIEDEL 1972, 1978; KOWNACKI 1977; DRATNAL et al. 1979;
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— 22 34,19, 5. VI—5. IX; IV, common in the Beskidy Mts, absent only
from some Tatra streams; A: 6—9, 6a — 7a; B: 8—13, 15; C: 10, 13—14;
D: 5—11, 9a, 3¢ — 9¢; E: 10, 12—13, 15—21, 2a — 3a, 8a — 9a, 3¢ — 9¢;
F: 4—9, 5a — 6a, 8a — 10a.

49. *Polycentropus schmidi NOVAK, BOTOSANEANU, 1965.

— DzigpzZIELEWICZ 1911 and TOMASZEWSKI 1965 (P. flavomaculatus,
pro parte — concerns 1 & collected by DzZIEDZIELEWICZ in Zawoja at the foot
of the Babia Goéra Mtn, 27. VII. 1909); SzczrsSNY 1975, 1980;

— II, downstream sections of major Beskidy streams, midstream sections
of rivers; D: 6—8, 8a, 6¢; F: 8.

50. Cyrnus trimaculatus (CURTIS, 1834).

— RiEDpEL 1972, 1978; SzczrsSNY 1975, 1980;

— 1 &, 5. VI; II, midstream and downstream sections of rivers; A: 8—9
1032 bl oo B

51. Psychomyia pusilla (FABRICIUS, 1781).

— ZACWILICHOWSKA 1964, 1968, 1969; BOTOSANEANU 1965; KOWNACKA,
KowNACKI 1965b: KRZANOWSKI et al. 1965; Szozrsny 1965,1975, 1980; KrzY-
ZANEK 1971; RIeDEL 1972, 1978; DRATNAL et al. 1979;

— 38 34, 27 99, 4. VI—3. VIII; IV, downstream sections of major streams
and rivers; B: 11—12, 14; C: 12, 15; D: 5—11, 6¢ — 9¢; E: 13—21, 8a — 9a,
6¢, 8¢ — 9¢; F: 6—8, 8a — 10a.

52. *Lype phaeopa (STEPHENS, 1836).

— SzozEsNY 1970, 1975;

— 19, 22. VI; I, midstream sections of some Beskidy streams; D: 5.

53. Tinodes rostocki MCLACHLAN, 1878.

— KowNACKA 1971; RieEDEL 1972, 1978; SzczESNY 1974a, 1975,

— 2 43, b 99, 3. VII—28. VIII; II, upstream sections of streams; B: 6a;
D: 4, ba, 4b, 4c; E: 2¢, 4¢; F: b.

54. Tinodes waeneri (LINNAEUS, 1758).

— RIEDEL 1978.

55. Agrypnia obsoleta (HAGEN, 1858).

— SzczrsNy 1980.

56. Agrypnia varia (FABRICIUS, 1793).

— SZCZESNY 1980.

57. Phryganea bipunciata RETZIUS, 1783.

— TOMASZEWSKI 1965 (P. striata); SzZczZESNY 1980.

b8. Phryganea grandis LINNAEUS, 1761.

— SzCzZEsSNY 1980.

59. *Oligotrichia lapponica (HAGEN, 1864).

— BOTOSANEANU, MALICKY 1978 (wrote only: “the High Tatras” — without
more detailed data).

60. Oligotricha striata (LINNAEUS, 1758).

— TOMASZEWSKI 1965 (0. ruficrus); SZCZESNY 1970;
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— 10 33, 699, 27. V—2. VII; stagnant waters.

61. *Oligostomis reticulata (LINNAEUS, 1767).

— WIERZEJISKI 1883 (Neuronia reticulata), Swoszowice at Krakow (Pogérze
Wielickie); SzozrsNy 1970, 1980; :

— 14 33, 19, 27. V—22. VI; stagnant waters and slow flowing streams.

62. *Brachycentrus montanus KLAPALEK, 1891.

— KowWNACKA, KOWNACKI 1965b (also B. subnubilus); SzcznsNy 1965
(B. subnubilus), 1970 (also B. subnubilus); ZACWILICHOWSKA 1968, 1969; Kow-
NACKA 1971;

— 1 g, 5. VI; IV, midstream sections of streams; A: 4—6, 4a — 5a; B: 7—9,
9a; C: 8, 10; E: 19—20, 6a — 7a, 9a; G: 9.

63. Brachycentrus subnubilus CURTIS, 1834.

— SzZCZESNY 1980;

— I, mouth sections of rivers; D: 11.

64. *Oligoplectrum maculatum (FOURCROY, 1785).

— KOowNACKA, KOWNACKI 1965b; SzczrsNy 1965; RIEDEL 1978; DRAT-
NAL et al. 1979;

— III, downstream section of the Biatka Tatrzarnska as well as upstream
and midstream sections of the Dunajec; E: 17—19, 21, 8a — 9a.

65. *Micrasema minimum MCLACHLAN, 1876.

— KOoWNACKA, KOWNACKI 1965h; SzczpsNy 1965, 19755 ZACWILICHOWSKA
1969 (Paraoecetis Struckii); KOWNACKA 1971;

— 36 338, 33 %%, 24. VI—16. VII; IV, midstream and downstream sec-
tions of major streams; A: 5, 4a — 5a; B: 7, Ta — 10a; D: 3—6; E: 6a — Ta.

66. Apatania carpathica SCHMID, 1954.

— BOTOSANEANU 1965; SzczpsNyy 1966b, 1970, 1975; ZACWILICHOWSKA
1969 (A. fimbriata); KriMA 1981;

— 119 33, 8999, 19. VII—12. X; III, sources and adjacent stretches
of streams; B: 1, 3, 4a — 5a; C: 2—4; D: 1—3,1a — 2a, 1b, 1¢, 4¢; E: 4—5, 7,
lc — 2¢; F: 1a — 2a,

67. Apatania fimbriata (Prorer, 1834).

— BOTOSANEANU 1965; ToMASZEWSKI 1965 (also A. wallengreni); SZCZRsNY
1970, 1980; KOWNACKI 1977;

— 241 33, 2799, 8. VIII—26. X; III, sources and adjacent stretches of
streams in the Tatras and Babia Goéra Mtn, as well as the Tatra lakes; C: 1;
B: z1, z5, 1a, 2a, Tb — 8b; G: 1—3

68. Drusus annulatus (STEPHENS, 1837).

— BOTOSANEANU 1965; SzozEsNY 1970, 1975, 1978a, 1980; KOWNACKA
1971; RIEDEL 1972, 1978; KrimMA 1981;

— 37 33, 3299, 29. VI—9. IX; III, upstream sections of streams; A: 3,
2a — 3a; B: ba; D: 3—4; E: 7—8, 1la, 6b — 8b, 10b, z5; G: 8.

69. Drusus biguttatus (P1orET, 1834).

— KowNACKA, KOWNACKI 1965b (Potamorites biguttatus); SzczipsNy 1965,
1978a, 1980; ToMASZEWSKI 1965 (also D. mixtus); KOWNACKA 1971;
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— 30 38, 98%%, 30. VI—30. VIII; IV, midstream and downstream sec-
tions of the Tatra streams, occasionally in some streams of the Babia Géra
Mtn; C: 6; E: 7—11, 4a — 6a, 1s.

70. *Drusus brunneus KLAPALEK, 1898.

— SzezpsNyY 1975 (D. muelleri — larvae), 1978a; RIEDEL 1978;

— 4 99, 14. VII—26. VIII; 11, source sections of streams in the Goree and
Beskid Niski Mts; D: 1—2; F: 1a — 2a.

71. *Drusus carpathicus DZIEDZIELEWICZ, 1911.

— SzZOzZESNY 19662, 1966b, 1970, 1975, 19784

18 44 16 92, 6. IV—27. V; III, sources and adjacent sections of streams;
B: 1y da=— 24, 4a3 C: 15 D =20 1 b Wis b izl 72 E: 1ag G: 1—3,

72. Drusus discolor (RAMBUR, 1842).

— KowNACKA, KOWNACKI 1965b, 1968; Szczpsny 1965, 1970 (also D.
muelleri), 1975 (also D. muelleri — adults), 1978a, 1980; TOMASZEWSKI 1965
(also D. destitutus and D. muelleri); KOWNACKA 1971; KOWNACKI 1977;

— 39 33, 41 9%, 22. VI—30. VIII; IV, streams and rivers; A: 3—>b, 43 —
5a; B: 6—1, 2a, 4a; C: 2—T7; D: 2—5, 7, 5a, 2b — 4Db, 1¢ — 4¢; B: 1—2, 4—5,
7—11, z2, zb, 1la, 3a — 7a, 6b — 10b; G: 3—9.

73. Drusus monticola MCLACHLAN, 1876.

— SZCZESNY 1966b, 1970, 1978a; KOWNACKA 1971; KLiMA 1981;

— 2 33, 19, 27. V—5b. VI; IV, upstream sections of streams in the Tatras
and the Babia Goéra Mtn; C: 1—3; B: 1—b5, z1, z3; G: 1—5.

4. Drusus trifidus MCLACHLAN, 1868.

— KOWNACKA, KOWNACKI 1965b; Szozisny 1965, 1975, 1978a, 1980;
Kria 1981;

— 100 33, 36 92, 7. VI—17. X; I1I, sources and head areas; A: 5a; E: z1,
72, 6a, 28.

75. Hcclisopteryx dalecarlica KOLENATI, 1848.

— KOwNACKA, KOWNACKI 1965b (Stenophylax migricornis); SzCZESNY
1965 (Potamophylax wigricornis), 1970, 1975 (Drusus biguttatus) 19782, 1980;
ToMASZEWSKI 1965 (also as . guttulata guitulate for the Carpathians); Kow-
NACKA 1971 (P. nigricornis); RIEDEL 1972, 1978 (E. guttulata); DRATNAL
et al. 1979;

— 2 33, 1199, 12. VI—31. X; IV, midstream and downstream sections of
streams; A: 4—6, 5a — 6a; B: 6—9, 8a — 10a; C: 7, 10; D: 5—6, ba — Ta;
B: 9—14, 18, 4a, 6a — 9a, 2s.

76. Ecclisopleryx madide (McLACHLAN, 1867).

— ZACWILICHOWSKA 1964, 1968 (Stenophylax mwigricornis), 1969 (Pota-
mophylax nigricornis ); SZCZESNY 1970, 1974a, 1975, 1978a, 1980; KOWNACKA
1971; KowNACKI 1977; KrimMA 1981;

= 1144, 1960 19, VII- 24 I X : IV streams: A: 4a: B: 35 53— 6a;
C:4;D:3—4,1a — 7a,3b — 4b,1c — 4¢; B: 8—11, 3a, 5a — 6a, 2¢; F: 2—3,
2a — 4a, 6a; G: 8—9.

7. Limnephilus affinis CURTIS, 1834.
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— KowNACKA, KOWNACKI 1965b; SzczsNy 1970, 1975, 1980.

78. Limnephilus auricula CURTIS, 1834.

— SzozEsNY 1970, 1974 a;

— 6 33, 699, 18. V—18. X; at the Beskid streams.

79. Limnephilus centralis CURTIS, 1834.

— SzozEsNY 1974a, 1980.

80. Limnephilus coenosus CURTIS, 1834.

— SzczesNy 1970, 1980;

— 233, 2. VII, 16. IX; stagnant waters of the Tatra and Babia Géra
Mts.

81, Limnephilus decipiens (KOLENATI, 1848).

— SzczesNy 1980.

82. * @Limnephilus dispar MCLACHLAN, 1375.

— DzmgpzieLEwIcz 1911 (L. ewtricatus, pro parte); SZCZESNY 1980.

83. Limmephilus extricatus MCLACHLAN, 1865.

— SzczEsNY 1970, 1974a, 1980; RIEDEL 1978; KLIMA 1981;

— 2 33, 10—28. VIII; the Kamienica valley.

84. Limmephilus flavicornis (FABRICTUS, 1787).

85. *Limnephilus fuscicornis RAMBUR, 1842.

— Ri1EDEL 1978.

86. Limnephilus griseus (LINNAEUS, 1758).

— KOWNACEA, KOWNACKI 19652; ZAGWILICHOWSKA 1969; SzczpsNy 1970,
1974a, 1980;

— 3343, 399, 10. VIII—19. X; near streams.

87. Limnephilus hirsutus (PIcTET, 1834).

— RiIEDEL 1972, 1978.

88. Limmephilus ignavus MCLACHLAN, 1865.

— SzczEsNY 1970, 1980; RIEDEL 1973;

233 199, 16. IX—29. X; at the Ropka stream.

89. Limnephilus lunatus CURTIS, 1834.

— KowNACKA, KOWNACKT 1965b; SzozEsNY 1970, 1980.

90. Limnephilus nigriceps (ZETTERSTEDT, 18340).

91. Limnephilus rhombicus (LINNAEUS, 1758).

— I, marginal pools in the streams and rivers; K: 5.

92. Limmephilus sparsus CURTIS, 1834.

— SzozEsNY 1970, 1980; RIEDEL 1978;

— 6 33, 499, 16. VII—20. X; near the Ropka and Poniczanka streams.

93. *Limnephilus stigma CURTIS, 1834.

— KowNACKA, KOWNACKI 1965D.

94. Limnephilus vittatus (FABRICIUS, 1798).

— SzezesNY 1970, 1974a.

95. Grammotaulius nigropunctatus (RETZIUS, 1783).

— TOMASZEWSKI 1965 (G. atomarius); SzczmsNy 1970 (G. atomarius ),

1980.



96. @ Anabolia furcata BRAUER, 1857.

— SzczZESNY 1980.

97. Anabolia laevis (ZETTERSTEDT, 1840).

— TOMASZEWSKI 1965 (A. soror); SzozESNY 1974a (A. soror), 1974.

98. Rhadicoleptus alpestris alpestris (KOLENATI, 1848).

— 733, 3 9%, 10. VI; II, in moss (Sphagnum) of peat- bog in nature res-
erve ,,Bor na Czerwonem” near Nowy Targ.

99. @ Potamophylax carpathicus (DZIFDZIELEWICZ, 1912).

— SZCZESNY 1966b, 1970;

— 17 33, 9 99, 10. VI—2. VII; III, sources and adjacent sections of streams,
semiterrestrial larvae; B: 3a, 5a; D: 1a — 3a, 1b — 2b, le; F: 1a — 2a.

100. Potamophylax cingulatus (STEPHENS, 1837).

— SzczisNyY 1965, 1970 (P. latipennis ) ; TOMASZEWSKI 1965 (P. latipennis s

— 83 34, 6199, 12. VI—14. X; IV, streams; A: 4a — 5a; B: 5a, 7a, 9a;
C: 5—7, 9, 11; D: 3—5, 2a — 8a, 3b — 4b, 1¢ — 6¢; B: 7—11, 2a, 42 — Ta
2¢ —be; F: 2—4, 23 — 6a; G: 8—9.

101. Potamophylax latipennis (CURTIS, 1834).

— ToMASZEWSKI 1965 (P. stellatus); SzcznsNy 1970, 1974a, 1975 (P. stel-
latus); RIEDEL 1972, 1978;

— 9348, 4. VIII—17. IX; IV, midstream sections of streams; A: 6, 6a;
B: 11, 10a; C: 8—11, 13; D: 3¢, 5¢; BE: 9—13, 6a — 9a, 25, 3¢ — be; F: 2—1,
ba — 9a.

102. Potamophylax luctuosus (PILLER, 1783).

— ZACGWILICHOWSKA 1968; SzozESNY 1970, 1974a;

— 3 34, 19, 22, VI—6. VIiI; III, midstream sections of streams; A: 6—17,
4a — Ba; B: 6—7T, 9a; C: 8, 11; D: 6a, 8a, 6¢; E: 4a, 25, 2¢; F: 4, 42 — 6a;
G: 8—9.

103. Potamophylax nigricornis (PICTET, 1834).

— SzczEsNY 1970, 1974a, 1975, 1980; RIEDEL 1978;

— 14 33, 499, 10. VI —16. VII; III, sources and adjecent stretches
of streams; A: 1a — 3a; B: 2, 3a, 1b — 2b; D: 2, 1b; E: zilis L7 2%s ORI
1—2.

104. *Potamophylax rotundipennis (BRAUER, 1857).

— SzCzZESNY 1974 a;

— II, midstream and downstream sections of streams easily heated in
the summer; F: 2, 6—S8.

105. Acrophylax vernalis DZIEDZIELEWICZ, 1912.

— SzozEsNY 1966b, 1970, 1975; KOWNACKA 1971;

— 41 33, 1599, ‘4. IV—22. VI; III, upstream sections of streams up to
8ources; O: 1—6; D: 3; E: 5, 7—9, z1, 4a, 6a, 8b; G: 3—S8.

106. Acrophylax zerberus BRAUER, 1867.

— SzezrsNY 1966b, 1970, 1980; KOWNACKA, KOWNACKT 1968; KOWNACEKA
91,

— 70 33, 1999, 6. IV—30. VIII; IV, sources and upstream sections of
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streams of the Tatras and Babia Géra Mtn; C: 1—4; E: 1—9, z1, z3, z5, 4a,
1b. 3b — 10b; G: 1—5 8.

107. Halesus digitatus (SHRANK, 1781).

— ZAGWILICHOWSKA 1969; SzczrsNyY 1970;

— 13 33, 2699, 7—28. X; II, in marginal pools of streams and rivers;
A: 7,9, 4a — Ta; B: 8a — 9a; C: 9, 11, 13—14; D: 5a, 4¢c — 6¢; E: 8a, 23,
6¢, 9¢; F: 2—3, 5—7, 12, 42 — 9a; G: 10.

108. Halesus radiatus (CURTIS, 1834).

— KownNAckA, KOWNACKI 1965b, TOMASZEWSKI 1965, Szczpsny 1970,
1974a (H. interpunctatus);

— 238,19, 17. IX—11. X; I. occasionally in marginal pools of streams
and rivers; D: 7a; E: 11—13, 2s.

109. Halesus rubricollis (PICTET, 1834).

— SzczesSNY 1970, 1975, 1980; KowNACKA 1971; KrimMa 1981;

— 4 33, 1099, 30. VII—9. IX; III, upstream and midstream sections
of streams; C: 3—4; D: 3—4; B: 5, 7—10, z2, z3; 1a, 4a, 8b, 10b; G: 6—38.

110. Melampophylax nepos (MCLACHLAN, 1880).

— SzozESNY 1970, 1975; KowNACKA 1971,

— 323 33, 17592, 16.IX—19. XI; IV, upstream sections of streams
particularly those becoming dry or freeze in winter; B: 3a; C: 1—4; D: 1—3,
2¢; E: 5—8, z1, 22, 4a — 5a, 18, 8b — 10b; G: 3, 5—7T, 8.

111. Parachiona picicornis (Picter, 1834).

— SzczesNy 1970, 1975; RiepeEL 1978; KnivMa 19815

— 115 33, 16 99, 6. V—1. VIII; II, sources, head peaty area; D: 1 3a;
Bzl

112. Stenophylax permistus MCLACHLAN, 1895.

— Szcozpsxy 1970; RIEDEL 1978;

— 8433, 899, 17.IX—7. X; I, head peaty area of the Wistoka river;
F: 1—2.

113. *Micropterna lateralis (STEPHENS, 1837).

— SzczEsNY 1970 (Stenophylax lateralis, but only for the Babia Goéra, not
for the Tatras — it is a printing error in the table);

114. Micropterna nycterobia MCLACHLAN, 1875.

— SzezZESNY 1970 (Stenophylax nycterobius); Krima 1981.

115. Micropterna testacea (GMELIN, 1788).

— SzozesNY 1970 (Stenophylax testaceus); RIEDEL 1978.

116. Allogamus auricollis (PICTET, 1834).

— SzezpsSNY 1965, 1970, 1974a, 1975, 1980; KOWNACKA 1971; KLIMA 1981;

— 11933, 40699, 30. VIII—15. XI; IV, midstream of the streams;
A: 4a — 6a; B: 8a — 10a; C: 7—14; D: 3—6, ba — Ta; B: 7—13, 4a — 8a,
285 8bs G 9

117. *@ Allogamus starmachi SZCZESNY, 1967.

— SzezpsNY 1967 (also as A. lazarei Szoz. and A. tatricus Szoz.); Kow-
NACKA 1971; BOTOSANEANU, MALICKY 1978;
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— 317 34, 184 @9, 17. IX—19. XT; ITI, postglacial relic, endemic species
for the Tatras (absent from the Lower Tatras), larvae inhabit sections of streams
which become dry or freeze in winter; E: 6—7, 4a, 4b, 9b — 10b, z4.

118. Allogamus uncatus (BRAUER, 1857).

— SzczusNy 1970, 1975, 1980; KOWNACKA 1971;

— 327 34, 309 9, 30. VITI—17. XT; III, upstream sections of streams;
A: 2a — Ba; B: 1a — 3a, 6a; C: 1—4; D: 2—4, 1a — ba, 2b, 1¢; E: 1, 3—8,
zl, 1la, 2a — Ha, 1s, 4b, 6b — 8b, 10b; G: 2—4, 6—17.

119. Chaetopteryx fusca BRAUER, 1857.

— KRzANOWSKI et al. 1965 (C. villosa); TOMASZEWSKI 1965 (also as C. vil-
losa — only for the West Beskidy Mts); SzczrsNy 1970, 1975, 1980; KRZYZA-
NEK 1971 (C. villosa);

— 117 43, 54 99, 15. IX—I1. I; III, streams and rivers in lentic areas;
A:ba — 6a;B:6a — 9a;0: 7;D: 4, 6,8,5a, Ta,4c — be; E: 14, 22, 6a — Ta,
9a, 25, 3¢ — 4¢, 1d; F: 1—4, 42 — 6a.

120. Chaetopteryx polonica DZIRDZIELEWICZ, 1889.

— SzczrsNy 1966b, 1970, 19744a;

— 233 33, 136 99, 17. IX—5. XII; III, upstream sections of streams
up to sources; A: 2a; B: 1a — 3a,5a — 6a; C: 1—4; D: 1—3, 1a,1b,1c — 2¢;
B: 2—5, 8, z1, 22, z5, 3b — 9b, 1d; F: 1a — 2a; G: 1, 3—7T, 9.

121. * @ Chactopteryx sahlbergi MCLACHLAN, 1876.

— ToMASZEWSKI 1965 (C. villosa for the Tatras only?);

— 16 33, 17 99, 24—26. X; collected adults from Tatra lakes (det. H. MA-
LICKY).

122. * @ Chaetopteryr subradiata KLAPALEK, 1907.

— 19, 20. X.,leg. et det. H. MALICKY; I, source section of the Ropka stream
(the Wistoka basin) in the Beskid Niski Mts; F: 1la — 2a.

123. *Psilopteryx psorosa carpathica SCHMID, 1955. 1

— SzozEsNyY 1966b (only Beskid specimens), 1970, 1975;

— 83 3, 4999, 1. X—15. I; III, upstream sections of Beskidy streams
up to sources; A: 3a — 4a; B: 1a — 3a, ba — 6a; C: 1—4; D: 1—4, 1a — 4a,
1b —2b, 1¢ — 2¢, 4¢; F: 1la —4a; G: 1, 3—7.

124, @Psilopteryx psorosa psorosa (KOLENATI, 1860).

— SZOZESNY 1966b (P. carpathica, specimens from the Tatras only), 1970;
KowNACKI 1977 (P. psorosa carpathica);

— 59 33, 32 99, 19. IX—S8. XII; II, Tatra streams only; E: 4—8, z1,
4a -— ba.

125. *Pseudopsilopteryz zimmeri (MCLACHLAN, 1876).

— SzozEsNY 1966b, 1970, 1975; KoWNACKA 1971;

— 386 33, 6999, 19.IX—21. XI; III, upstream sections of streams;
A: 2a; B: 3a, 6a; 0: 3—T7; D: 2, 4, 3a, 5a, 2b; E: 4a, 6a, 10b, 18; G: 3, 3—T.
_126. *Chaetopterygopsis maclachlani STEIN, 1874.

: t According to MEY and BoTosaNEANU (1985, Dtsch. ent. Z., N.F. 32, 109—127)
1t does not live in the North Carpathians.
14 — Acta Zoologica Crac. XXIX/13—21
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— 17 34,12 99, 11. X—_8. XTI; I, midstream sections of the Czarny Dunajec
and the Biatkay Tatrzanska; E: 6a.

127. Anwitella obscurata (MCLACHLAN, 1876).

— DRATNAL et al. 1979 (Micropterna nycterobia);

— 6 130 09 130X 20] X T downstream sections of streams,
rivers; D: 9a, 5¢; E: 11, 14, 16, 7a — 9a, 2s; F: 4a.

128. * Annitella thuringica (ULMER, 1909).

— SzczRsNY 1970; KOWNACKA 19715

— 122 33, 80 99, 25. IX—S8. XI; III, midstream sections of large streams
in the Podhale, particularly abundant in the Biatka Tatrz.; E: 14, 6a — 8a, 25.

129. Goera pilosa (FABRICIUS, 1775).

— KRZANOWSKI et al. 1965; ZACWILICHOWSKA 1969; RIEDEL 1972, 1978
SzozESNY 1975, 1980; DRATNAL et al. 1979;

— 1II, rivers and downstream sections of low situated streams; C: 15; D: 9,
1 e 9c: e by 18iE8ies . f—3&:

130. Lithax niger HAGEN, 1859.

— KowNACKA, KowNACKI 1965b (Silo piceus); SZCZESNY 1970, 1975;
KOWNACKA 1971; RIEDEL 1978; KriMA 1981;

— 54 33, 4999, 10. V—22. VI; III, sources and adjacent sections of
streams; A: 5, la — 3a; B: 1—3, 2a — Ba; C: 2—4; D: 1, 3—4, 1a — 3a,
Ba — 6a, 1b — 4b. 1l¢ — 2¢; B: 4—5 z1, z5, 4a, Tb, 1¢ — 2¢; F: 1la — 2a;
G: 3—T.

131. Lithax obscurus (HAGEN, 1859).

— 1 &, 5. VI; II, head peaty area of the Wistoka river; F: 1.

132. Silo nigricornis (Prcrer, 1834).

— ZAGWILICHOWSKA 1968, 1969; SzczesNy 1974a, 1930; RIEDEL 1978;
KrmvA 1981;

— 1 &, 1. VI; I, the Brennica stream; A: 5a — 6a.

133. Silo pallipes (FABRICIUS, 1781).

— ZAGWILICHOWSKA 1964, 1968, 1969; KOWNACKA, KOWNACKI 1965Db;
SzcozEsNY 1970, 1974a, 1975, 1980;

— 13 34, 1199, 24. VI—1. IX; III, midstream sections of streams; A: 6,
42 — 6a; B: 6a — 9a, 1b — 2b; C: 7—8; D: 5—6, 5a — 6a, 3¢ —T7¢; E:
11, 14, 6a, 4¢; F: 2, 3a — Ta; G: 9.

134. Silo piceus (BRAUER, 1857).

— BOTOSANEANU 1965; SzZCZESNY 1965, 1970, 19744, 1980; ZACWILICHOWSKA
1968, 1969; RiEDEL 1972, 1978; DRATNAL et al. 1979;

— 1 &, 5. IX; II, downstream sections of streams; C: 10—12; D: 6¢ — 7¢;
E: 18, 3¢ — 4¢; F: 4—6, Ta.

135. Lepidostoma hirtum (FABRICIUS, 1781).

— KRZANOWSKI et al. 1965; SzczgsNY 1965, 1980; ZACWILICHOWSKA 1969;
RIEDEL 1978;

— II, downstream sections of streams; D: be—7T¢; E:19; F: 6—17, 8a —9a.

136. Lasiocephala basalis (KOLENATI, 1848).
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— KOWNACKA, KOWNACKI 1965b; ZACWILICHOWSKA 1969; DRATNAL et al.
1979; SzczpsNy 1980;

— I, midstream section of the Dunajec; E: 15.

137. Crumoetia irrorata (CURTIS, 1834).

— ZACWILICHOWSKA 1964; BOTOSANEANU 1965; SzczesNy 1970, 1975, 1980;
RIEDEL 1972, 1978;

— 10 33, 12 @9, 6. VII—22. VIII; II, upstream sections of streams up
to sources; A: 1a — 2a, 5a; B: 3, 2a, 4a; D: 1a — 6a,1b — 4b, 1¢, 3¢; F: 2a;
G T

138. Athripsodes albifrons (LINNAEUS, 1758).

— SzczrSNY 1965 (Leptocerus albifrons), 1975 (also A. aterrimus); RIEDEL
1972, 1978;

— II, downstream sections of streams, rivers; D: 6—7, 10—11; E: 18—21;
F: 5—7, 8a — 9a.

139. *Athripsodes bilineatus (LINNAEUS, 1758).

— SzezpsNy 1965 (Leptocerus bilineatus ); RIEDEL 1978.

140. Athripsodes commutatus (ROSTOCK, 1873).

— SzezrsNy 1975: RIEDEL 1978.

141. Ceraclea alboguttata (HAGEN, 1860).

— RIEDEL 1978 (Athripsodes albogullatus).

142. *Ceraclea annulicornis (STEPHENS, 1836).

— RIEDEL 1978;

— I, the Sola river near OSwigcim; B: 14.

143. @ Ceraclea aurea (PICTET, 1834).

144. *Ceraclea dissimilis (STEPHENS, 1836).

— RIEDEL 1972, 1978, SzczrSNY 1975 (Athripsodes dissimilis).

145. Mystacides azurea (LINNAEUS, 1761).

— SzczpsSNY 1975, 1980;

— I, rivers; D: 9.

146. *Mystacides longicornis (LINNAEUS, 1758).

— SZCZESNY 1975.

147. Mystacides nigra (LINNAEUS, 1758).

— SzozpsNy 1980.

148. Triaenodes conspersus (RAMBUR, 1842).

149. *@ Triaenodes simulans TIEDER, 1929.

— DzigpzieLEwicz 1911 (T. conspersa); ToMASZEWSKI 1965 (1. conspersa,
pro parte); SzczESNY 1980.

150. Oecetis ochracea (CURTIS, 1825).

— RIEDEL 1978; SzczrsNY 1980.

151. Adicella filicornis (PicTET, 1834).

— SzczesNy 1970; RIEDEL 1972, 1978;

— 18 33, 11 99, 22. VI—6. VII; sources at the foot of the Babia Goéra Mtn.

152. Notidobia ciliaris (LINNAEUS, 1761).

— SzczesNy 1970, 1975, 1980; KowNAckA 1971;

15*
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— 21 3&,27. V—5. VI; 1, in some streams which warm up easily in summer;
B0

153. Oecismus monedula (HAGEN, 1859).

— RIEDEL 1972; SzZCcZESNY 1974a, 1980.

154. Sericostoma flavicorne SCHNEIDER, 1845.

— TOMASZEWSKI 1965 (8. turbatum); SzCzESNY 1966b (8. timidum);
KowNACKA 1971,

— 9 33, 399(?), 18. V—22. VII; at the Zabnica stream.

155. Sericostoma personatum KIRBY et SPENCE, 1862.

— SzczpsNy 1965 (S. pedemontanum ), 1970, 1974a, 1975; TOMASZEWSKI
1965 (also S. pedemontanum); ZACWILICHOWSKA 1968 (8. pedemontanum?),
1969; RIEDEL 1978;

— 26 &&, 18 99, 27. VI—16. VII; at the Zabnica and Poniczanka streams.
The larvae of 0. monedula - 8. flavicorne + 8. personatum (so far indistinguis-
hable) have been considered as Sericostoma spp. They are the most common
of all the Trichoptera larvae inhabiting the running waters of the North Car-
pathians and especially of the Beskidy Mts; they are often dominant in source
sections and upstream sections of Beskid streams; A: 3, 5—8, 1la — Ta; B: 4,
7—12, 3a, 5a — 10a, 1b — 2b; C: 6—9, 11—14; D: 1—7, 1a — 7a, 1b — 4D,
lc — 6¢; E: 10—11, 13—19, z2, 2a, 6a — 9a, 258, 8b, 2¢ — 6¢, 1d; F: 2—T,
2a — 9a; G: 3, 7—9.

156. Beraea maurus (CURTIS, 1834).

— BOTOSANEANU 1965; SzozEsNY 1970; RIEDEL 1972, 1978;

— 9 33, 1399, 6. VII—15. VIII; head streams at the foot of the Babia
Goéra Mtn.

157. Beraea pullata (CURTIS, 1834).

— SzozZESNY 1970; RIEDEL 1972, 1978;

— 14 33, 499, 10—30. VI; I, upstream sections of streams; B: 3a, 2b;
D: 1a, 3a, lec.

158. Ernodes articularis (PICTET, 1834).

— SzczpsNy 1970, 1980; RIEDEL 1972, 1978;

— 44 33, 25 @9, 25. VI—5. IX; I, head streams; B: 2b; D: 3, lc.

159. *Ernodes vicinus MCLACHLAN, 1879.

— SzozesNY 1970; RIEDEL 1978;

— 733, 2—16. VII; I, occasionally in streams; F: 1.

160. *Bereawmyia hrabei MAYER, 1936.

— RIEDEL 1971, 1972;

— 1II, in small Beskid streams; A: 4a; D: 3¢ — 4¢; F: 5, 3a, 5a.

161. Odontocerum albicorne (SCOPOLI, 1763).

— ZAGWILICHOWSKA 1964, 1968, 1969; BOTOSANEANU 1965; KRZANOWSKI
et al. 1965; SzozpsNy 197C, 1974a, 1975, 1980; RIEDEL 1978; KLiMA 1981;

— 1133, 499, 16. VII—1. IX; III, upstream sections of streams;
A: 2a — 4a; B: 4, 6—7, 6a — 9a; C: 6—8, 11; D: 4—6, 2a — Ta, 3b — 4D,
1c— 4¢; E: 2¢, be, 1d;F: 24, %a.—5a; G: 8.



162. Molannodes tinctus (ZETTERSTEDT, 1840).

— SzezEsNy 1980.

Apart from these, several other Trichoptera species have been found to
live in the Vistula river (upstream of the Goczalkowice reservoir) and in its
North Carpathian tributaries at the sampling stations situated outside the
Carpathian area. These are:

163. Hydropsyche contubernalis masovica MALICKY, 1977.

— s Dl SRS 1

164. Hydropsyche modesta NAVAS, 1925.

— II; A: 9; B: 15; D: 11; F: 11—12.

165. Polycentropus irroratus (CURTIS, 1835).

— I; D: 11.

166. Lype reducta (HAGEN, 1860).

= s )il

V. 2. The Slovak side

A list of Trichoptera species quoted from the Slovak side of the North Car-
pathians according to MAYER (1939) with supplements: BOTOSANEANT (1961),
SEDLAK (1962), SYKORA (1962), NOVAK, BOTOSANEANU (1965), NOVAK, OBR
(1966), HELAN et al. (1973) includes also: 1. Owyethira falcata MORTON, 2. Hydro-
plila tineoides DALMAN, 3. Agraylea sexmaculata CURTIS, 4. Ohimarrha marginate
L., 5. Neureclipsis bimaculata (1.), 6. Polycentropus irroratus (CURTIS), 7. Holo-
centropus dubius (RAMBUR), 8. H. picicornis (STEPHENS), 9. H. stagnalis
(ALBARDA), 10. Cyrnus crenaticornis(KOLENATI), 11. C. flavidus (MCLACHLAN),
12. Lype reducta (HAGEN), 13. Tinodes dives (P10TET), 14. T. pallidulus McLACH-
LAN, 156. T'. unicolor (PicTET), 16. Henomus tenellus (RAMBUR), 17. Trich-
ostegia. minor (CURTIS), 18. Agrypnia pagetana CURTIS, 19. Micrasema setiferum
Prerer, 20. Limmephilus algosus (MCLACHLAN), 21. L. binotaius CURTIS, 22.
L. bipunctatus CURTIS, 23. L. politus MCLACHLAN, 24. L. sericeus (SAY), 25.
Grammotoulius nitidus (MUBLLER), 26. Glyphotaelius pellucidus (RETZIUS), 27.
Phacopteryx  brevipennis  (CURTIS), 28. Halesus tesselatus (RAMBUR), 29.
Micropterna sequaxz MCOLACHLAN, 30. Hydatophylaz infumatus (MCLACHLAN),
31. Athripsodes aterrimus (STEPHENS), 32. A. cinereus (CURTIS), 33. Ceraclea
Julva (RAMBUR), 34. C. nigronervosa (RETZIUS), 35. (. riparia (ALBARDA),
36. C. senilis (BurM.), 37. Tviaemodes bicolor (Cuwrtis), 38. T. reuteri
MCLACHLAN, 39. Oecetis furva (RAMBUR), 40. O. lacustris (PIoTET), 41. 0. no-
tata (RAMBUR), 42. O. Wripunciate (FABRICIUS), 43. Setodes punctatus (FABRIC-
tws), 44. 8. wiridis (FOURCROY), 45. Leptocerus interruptus (FABRICIUS),
46. L. tineiformis CURTIS, 47. Beraeodes minutus (L.), 48. Mollana angustata
Curris. :
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V. 3. Dubious reports

They can be classified into three groups: I — species incorrectly identified,
II — probably incorrect identified, III — quoted by mistake or without a de-
tailed place of collecting. An asterisk means — earlier literature (before 1963)
in which the species was cited for the Polish North Carpathians can be found
in TOMASZEWSKI'S catalogue (1965); the developmental stage which was used
for species identification is given in brackets (im. — imago, la — larva):

I — *Rhyacophila aurata BRAUER, (im.); range of the species and of the
next two from the genus does not include the North Carpathians;

* Rhyacophila dorsalis (CURTIS), (im.); ZACWILICHOWSKA 1968 (R. obtusidens —
a.), 1969 (la.);

* Rhyacophila torrentium PICTET, (im.);

*Synagapetus insons MCLACHLAN, (Pseudoagapetus insons — im.); a West
European species;

*Stactobia fusicornis SCHNEIDER, (im.); a Sicilian endemic species;

*Wormaldia triangulifera MCLACHLAN, (im.); the species inhabits South—
West Europe;

Anabolia mervosa Curris; Rispen 1978 (la.); a West-European species;

*Chaetopteryx villosa (FABRICIUS), (im., la.), ZACWILICHOWSKA 1964, 1968
and 1969 (la.); the species lives to the north and west of the North Carpathians
whereas the North Carpathians are inhabited by C. fusca, a vicarious species.

Apart from these, the following species have been quoted to occur on the
Slovak side of the North Carpathians:

Rhyacophila evoluta MCLACHLAN — a West European species;

Chionophylax czarnohoricus (DZIEDZIELEWICZ) as Acrophylaw — endemic
species of the East Carpathians.

II — *Rhyacophila pubescens Prcrer, (la.), all data for the Tatras;

Hydroptila sparsa CURIIS: ZAGWILICHOWSKA 1968 (la.);

*Hydroptila tineoides DALMAN, (im.); ZACWILICHOWSKA 1964 and 1968
(H. femoralis — la.); RIEDEL 1972 (im.);

Hydroptila vectis CURTIS: ZACWILICHOWSKA 1968 and 1969 (H. maclachla-
ni — la.);

«Hydropsyche angustipennis CURTIS, (im.); ZACWILICHOWSKA 1964 and
1969 (la.);

*Hydropsyche guttata PIcTET, (im.); RIEDEL 1972 and 1978 (im.);

=(hewmatopsyche lepida Prorer, (im.), for the Tatras;

*Neureclipsis bimaculata LINNAEUS, (im.);

Drusus biguttatus PICTET: ZACWILICHOWSKA 1968 (Potamorites — la.),
1969 (la.);

Grammotaulius nitidus MUELLER: SZOZESNY 1975 (uncertain identification
on the basis of Q);

Potamophylax  cingulatus STEPHENS: ZACWILICHOWSKA 1964 and 1968
(Stenophylax latipennis — la.), 1969 (P. latipennis — la.);
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Potamophylax rotundipennis BRAUER: KOWNACKA, KOWNACKI 1965b (Ste-
nophylar — la.);

Halesus digitatus SCHRANK: KOWNACKA, KOWNACKI 1965Db (la. — the Rybi
potok in the Tatras above 1000 m altitude);

Halesus tesselatus RAMBUR: ZACWILICHOWSKA 1968 and 1969 (la.);

*Mesophylaz impunctatus MCLACHLAN (la.); ZAGWILICHOWSKA 1968 and
1969 (la.);

Hydatophylaz infumatus (MCLACHLAN): ZACWILICHOWSKA 1969 (la.);

*Lithax obscurus (HAGEN), (im. — for the Tatras);

* Adicella reducta (MCLACHLAN), (im.);

Notidobia ciliaris LINNAEUS: KOWNACKA, KOWNACKI 1965b (la.).

Apart from these, the following species have been quoted to occur on
the Slovak side of the North Carpathians:

Hydropsyche nervosa KLAPALEK,

Drusus doehleri MAYER,

Potamophylax millenii KLAPALEK, quoted as Stenophylaa.

IIT — *Tinodes pallidulus MCLACHLAN, (im.); PonNGRACZ (1919) quoted
Galicia as a place of finding, which does not necessarily refer to the North Car-
pathians;

Brachycentrus subnubilus CURTIS: SZCZESNY 1970 (la. — for the Tatras),
probably labels on samples have been misplaced;

Micropterna sequaz MCLACHLAN: TOMASZEWSKI 1965, quotes it for the
Tatras after MAJEWSKI (1885) who, however does not quote the species; Szczn-
SNY (after TOMASZEWSKI 1965).

V. 4. General remarks

A list of Polish caddisfly species by TOMASZEWSKI (1965) up till the year
1963 proved the group to be relatively well examined in the North Carpathian
area in comparison with other regions of Poland. He lists 137 taxa for the area
whereas the numbers for the Sudety Mts, the Krakowsko-Czestochowska Upland
and the Masurian Lake District are 72, 37 and 125 respectively. Continuation
of studies in the following years resulted in identification of further 47 taxa
(including an endemic species of the Tatras). At the same time, many specific
names used so far disappeared as progress was made in taxonomy of this insect
group. The number of the Polish North Carpathian species increased to 162.
Together with the species quoted for the Slovak region, the North Carpathians
now have 210 specis. Probably the number is not final since new species are
expected to be added to the list, e. g. those inhabiting the lowland areas around
the Carpathians (even though some of the already quoted species might be
veri ied ).

A comparison of lists of North Carpathian species for Poland and Slovakia
shows the latter to contain more items — 193 as opposed to 162. Only 17 of
the species found in the Polish Carpathians have not been discovered so far in
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the Slovak Carpathians (findings published until 1981) whereas as many as
48 species found in the Slovak Carpathians have not been discovered in the
Polish area. '

Judging by ecological requirements of the larvae, it seems that all the 17
forms from the northern slopes of the North Carpathians can be found on the
southern side of the border. However, not all of the 48 Slovak species can be
found in the Polish area. The main reason seems to be unsuitable living condi-
tions on the northern slopes of the Carpathians such as lower temperatures of
waters which matter very much for the so called south European elements
(some species of the genus Tinodes). However, most of the 48 species are sure,
as time goes by, to be included in the Polish list, particularly after stagnant
or sluggish waters, which are their main habitats, have been examined, e. g.
old river beds, ponds, peatbogs. These are numerous in the Polish Carpathians
and are yet to be investigated in detailed.

VI. ZOOGEOGRAPHICAL REMARKS

At present, 210 caddisfly species are known for the North Carpathians,
whereas the number for the whole of the Carpathians, the Alpes and the Pyrenees
are 291, 323 and 204 respectively (BOTOSANEANU, MALICKY 1978, MALICKY
1983).

North Carpathian caddisflies can be classed into the following zoogeographi-
cal groups: I — holarctic species (10 taxa); 11 — palearctic species (15); I1I —
species distributed outside Europe (58): IV — species distributed in Europe
or slightly beyond European area (127).

Group III includes: A — elements inhabiting areas outside Europe to the
east as far as Siberia or even Japan (23 species), B — elements inhabiting areas
outside Europe to the south-east as far as Asia Minor or even farther south
(35 species).

Group IV includes: A — species distributed more or less over the whole
Europe (93), B — species with very limited distribution, restricted to the moun-
tains of central Europe or to a part of the mountains in central and southern
Europe (the Balkans) or only to the Carpathians (34). Thus the dominant group
consists of European species whose number is much greater than that of other
species.

There were 8 endemic species of the Carpathians (group IV B) which consti-
tuted 3.89, of all the species found in the North Carpathians. So far, 34 endemic
species have been discovered in the whole Carpathians. The area of the Carpa-
thians is 209 thousand km?; 339, of this is occupied by the North Carpathians.
It follows, that 23.5%, endemic species inhabit 33 %, of the northern edge of the
Carpathians. Thus density of endemic species increases to the east and south
of the Carpathians.
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The endemic species of the North Carpathians include those inhabiting
the area along the whole range of the Carpathians (Drusus brunneus, Acrophylax
vernalis, Chaetopteryz polonica, Psilopteryx psorosa carpathica), those confined
to the north-eastern part of the Carpathian range (Drusus carpathicus, Potamo-
phylax carpathicus, Chaetopteryx subradiata) and one restricted only to the
Tatras — Allogamus starmachi, an endemic species of the Tatras. Thus the North
Carpathians are inhabited by only one endemic species which does not live
outside the area; in the East Carpathians there are 8 such species and in the
South Carpathians 9.

Chaetopteryx sahlbergi is a boreal-mountainous element which lives in the
Arctic zone and in the Carpathians (in the East Beskidy Mts and in the Tatras).

VII. CADDISFLIES OF THE RUNNING WATERS

VIIL. 1. A general description

In samples collected from the bottom of North Carpathian rivers and streams
at the altitudes of 150—1900 m, some 80 thousand larvae and pupae were
found. Only some 70 thousand specimens were identified to the species level.
The remaining specimens, i. e. 13%, could not be so identified mainly due to
difficulties in recognizing early larval stages or some specimens just after moul-
ting whose taxonomic features were not sufficiently developed.

The identified specimens represented at least 111 taxa; at stations within
the Carpathians there were 106 taxa. Similar results were obtained by DEcAMPS
(1967) in similar studies on caddisflies of the Pyrenees where 66 000 specimens
collected from various aquatic habitats at altitudes 420—2500 m represented
108 species.

51 species quoted from the Polish North Carpathians and identified on the
basis of the adults were not found in the running waters in larval or pupal stages.
Most of them do not inhabit running waters although single specimens might
appear in streams, e. g. some species of the genus Limnephilus.

At least 9 of the 51 species live permanently in lotic habitats: Wormaldia
pulla, Plectrocnemia brevis. Oecismus monedula, Hydropsyche amgustipennis,
H. bulgaromanorum, H. ornatule and species of the Micropterna genus. The
larvae of the former three species might have been collected but could not have
been identified since they are not known. H. angustipennis was found to live
in lowest stretches of major Carpathian rivers just outside the Carpathians.
H. bulgaromanorum and H. ornatula whose single adults were collected in the
Pieniny area (SzczpsNy 1980) over a hundred years ago might still be living
there but they might also have withdrawn due to changes in ecological condi-
tions of aquatic environment in the area. Species of the Micropterna genus
inhabit small brooks, often periodical ones, usually in areas which abound in
caves, e. g. in area of limestone rocks, since their adults are a typical component
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of cave fauna. Adults of the genus have never been captured in great numbers
in the North Carpathians so the larvae are probably not very numerous here,
either.

VII. 2. Most abundant and common species

Of the 10 most abundant caddisfly species living in the running waters of
the North Carpathians, Hydropsyche pellucidula and Psychomyia pusilla are
clearly in the lead (Table XV) since differences in percentage of collected spe-
cimens in relation to other species are several per cent. The two species constitute
almost 269, of the total number of collected (and identified) specimens while the

Table XV

Most abundant caddisfly species collected in the North Carpathian running waters

Number of o Number of o
specimens stations
Hydropsyche pellucidula 11 015 (134) 15.9 67 (6) 37.6
Psychomyia pusilla 6933 (33) 10.1 35 (2) 19.7
Rhyacophila nubila 4105 (12) 6.0 82 (1) 64.1
| Allogamus auricollis 3 467 5.0 36 20.2
| Drusus biguttatus 2 800 4.1 10 5.6
| Hydropsyche instabilis 2 281 3.3 48 27.0
| Micrasema minimum 2 207 3.2 14 79
Drusus discolor 2 096 3.0 59 33.1
Glossosoma intermedia 1935 2.8 31 17.4
Glossosoma conformsis 1 887 2.7 4] 23.0
Total 38 726 (179) 56.0
All identified 69 112 (468) 100.0

Values in brackets refer to stations outside the Carpathians

10 most numerous constitute only 56 9%, of the whole. Frequency distribution
could thus be considered as even, the more so that differences between other
species in the list do not exceed 19.

None of the taxa found in the area occurred at all the 178 sampling stations;
the most common one — Rhyacophila nubila occurred only at 82 stations,
H. pellucidula at 67, Rhyacophila tristis at 65, etc. (Fig. 2).

10 most common caddisfly species occurred at 30—409, of all the stations.
Nearly half of the species occurred only at some stations while 2/3 of them were
found at only 119, of the stations (Table XVI). Such a distribution might
prove a great ecological diversity of habitats and of caddisfly fauna inhabiting
them.
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Among the 10 most common caddisfly species of the North Carpathian
Tunning waters there were only four whose representatives were most abundant:
R. nubila, H. pellucidula, Drusus discolor and Hydropsyche instabilis. However,
a general regularity can be observed — the more common species (collected at
more stations) are the most abundant (Table XVI) as well. First two of the four
species mentioned above inhabit downstream sections of streams and rivers,
H. instabilis inhabits downstream sections of streams while D. discolor inhabits
midstream and upstream sections of streams up to outflows from sources. Al

Table XVI

Trequence of caddisfly species at 178 sample sites on North
Carpathian running waters; percentage of most numerous
species (Tab. XV) in each group are given in brackets

Number of sites Number of 9% %
species
1= 9 51 45.1 )
10—19 23 20.4 (8.7)
20-—49 32 28.3 (15.6)
50—82 7 6.2 (42.9)
Total 113 100.0

the four, however, have some features in common — they are adjusted to
life in strong and very strong current and none of them is a scraper.

VII. 3. Caddisfly communities

It is assumed that a caddisfly community is a definite set of caddisfly species
with particularly high values (> 0.247) of concurrence coefficient — o, (see
below) in the study area.

It has been agreed upon to call macrohabitat a section or sections of streams
inhabited by definite community.

Value of species domination is determined by percentage of its specimens
in relation to all the caddisfly specimens collected at a station. Domination is
expressed in terms of the following scale: at least 59, specimens — dominant
species, 2—4.99, — subdominant, less than 29, specimens — adominant.

In order to distinguish caddisfly communities, a method similar to that
used by DECAMPS (1967) in studies on the Pirenees caddisflies was applied with
slight modifications as regards principles of species selection for statistical
operations and the final stage of distinguishing communities where CZEKA-
NOWSKI'S table was used.
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Selection of a species for calculations was decided on the basis of its high
value of domination at a station rather than in a single sample, i. e. not less
than 109, at one station at least.

This rather high threshold value was adopted to diminish mistakes resulting
from great differences in sampling, both as regards dates and number of sam-
ples. It enabled us to reduce total number of species for calculations to 66, i. e.
59%. The final argument for adopting 109, as threshold value of domination
were the results obtained from computing the coefficient o.; not numerous
species (below 109, of domination) had low values of ., usually less than 0.2,
which eliminated them from CzeErKANOWSKI’S table (which comprises values
of + 0.2 at least).

Concurrence coefficient o, was calculated by a statistical method ace. to
the following formula (after DEcAMPS 1967) with YATES’ correction:

. e PN_Np
¢ AN AB(N_B)

where A — number of stations where X species occurred,

— number of stations where Y species occurred,

— number of stations common for X and Y,

— total number of stations,

— statistical probability of concurrence of species X and Y at N
I&B

HEZ oW

stations, P =

The method, based on the #* method, makes it possible to obtain from
calculations the value which shows how far any two species meet in a given
area (when the value grows from 0 to 1) or avoid each other (when the value
decreases from 0 to —1). Values approximating zero mean that concurrence
of two species at a number of stations is accidental, i. e. it is in agreement with
random distribution.

The obtained values were arranged in CZEKANOWSKI'S table (Fig. 2). For
practical reasons and to simplify the table species which occurred at less than
10 stations were omitted from the table (they are listed below). Values smaller
than 0.2 were also omitted. It ought to be noted that the value 0.247 corresponds
to the probability 107* while the value 0.301 to 107

The advantage of applying CZEKANOWSKI’s table to the above method lieg
in the fact, that in this way, a more complete visual picture is obtained of sta-
tistical relations between species. The best way would be to obtain a spatial
picture. ‘ :

It can be seen from Fig. 2 that the highest values g, for particular pairs
of species are arranged in seven more or less distinct groups denoted by letters
A—G. Each group comprises a number of species which make up a particular

community:
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A — this community includes: Drusus monticola, Acrophylax zerberus,
Apatania fimbriata and Rhyacophila glareosa. It inhabits sections of the Tatra
and Babia Goéra streams at altitudes higher than 1300 m;

B — this community includes: Acrophylax wernalis, Melampophylax
nepos, Halesus rubricollis, A. zerberus, R. glareosa, Drusus discolor, D. annulatus,
D. biguttatus, Rhyacophila polowica and R. vulgaris. It inhabits midstream se-
ctions of the Tatra and the Babia Goéra streams (over 900 m altitude). Members
of the community, except for A. zerberus and D. biguttatus cohabit with mem-
bers of C and D communities but only in the Beskid Wysoki streams.

C — this community includes: Apatania carpathica, Lithax niger, Rhyacop-
hila philopotamoides, Chacetopteryz polowica, Psilopteryxz psorosa carpathica,
Potamophylax carpathicus, P. wigricornis, Allogamus uncatus, Drusus carpathicus,
D. brunneus, Crumoetia irrorata, Synagapetus armatus. It inhabits sources and
adjacent sections of streams in the West Beskidy Mts.

The three above mentioned communities are connected by A. uncatus and
C. polonica, very frequent species in the North Carpathian aquatic habitats at
high altitude. The species concur with P. psorosa carpathica (in the Beskid
streams) and P. psorosa psorosa (in the Tatra streams) making up & seemingly
separate community. The species have many biological and ecological features
in common (similar phenology, way of feeding and a diet). This is manifested
in the fact that their larvae aggregate in places where detritus accumulates,
i. e. in lentic zones, marginal pools with low water temperature. The species
are often accompanied by Pseudopsilopteryx zimmeri.

D — the community includes: Rhyacophila tristis, R. polonica, R. fasciata,
R. obliterata, Synagapetus iridipennis, Heclisopteryx madida, Potamophylaw
cingulatus, Philopotamus ludificatus, P. monianus, Odonlocerum albicorne,
Plectrocnemia conspersa, Wormaldia occipitalis, Hydropsyche fulvipes. It inhabits
upstream sections of the Beskidy streams and is connected with B and C com-
munities through R. polonica and P. ludificatus, R. philopotamoides, respectively.

E — the community includes: Rhyacophila mocsaryi, Bcclisopteryx dalecarlica,
Glossosoma conformis, G. intermedia, G. bolloni, Allogamus awricollis, Brachy-
centrus montanus, Potamophylax luctuosus, Micrasema minimum, Agapetus
fuscipes, Drusus trifidus, Hydropsyche saxonica, Silo pallipes. It inhabits mid-
stream sections of the Beskidy streams and the Podhale sections of the Tatra
streams below 850 m altitude. The community is often accompanied by Annitelle
obscurata but A. thuringica in major streams of the Podhale region.

F — the community includes: Hydropsyche instabilis, Chaetopterys fusca,
Potamophylax latipennis, Silo piceus, Rhyacophila nubila. The community is
not clearly marked maybe because it inhabits downstream sections of the
Beskidy streams which are very much exposed to intensive human activity;
many of these stream sections are regulated and surrounded by cropland and
housing estates.

G — the community includes: Hydropsyche pellucidula, H. bulbifera, H. sil-
talai (only streams in the western part of the West Beskidy Mts), H. contu-
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bernalis contubernalis, R. nubila, Polycentropus flavomaculatus, Psychomyia
pusilla, Hydroptila forcipata, H. lolensis; it inhabits downstream sections of
major streams and midstream sections of Beskidy rivers. The group containing
P. pusilla, H. contubernalis, H. bulbifera, H. forcipata and H. lotensis shows
a certain individual feature since it is more often met in Beskid streams farther
to the cast and is usually accompanied by Cheumatopsyche lepida.

S — the community not presented in CZEKANOWSKI'S table includes: Al-
logamus starmachi and M. nepos often accompanied by A. zerberus and A. un-
catus; it is present in specific habitats of periodical Tatra streams.

The S community was distinguished on the basis of the exclusive occurrence
of A. starmachi, an endemic species, in a rather specific habitat of certain perio-
dical streams or sections of streams in the Tatras over 1000 m altitude. Those
streams cease to flow at the end of autumn and in winter, i. e. when soil (water-
bearing layer of the basin) freezes and feeding of the streams diminishes. Num-
ber of specimens of other species in this habitat depends on the time which
passes until the flow is renewed and on the distance from the part of the stream
where water flows throughout the year.

Distinguishing 8 caddisfly communities would prove the existence of at
least 8 different types of habitats — macrohabitats — recurrent in the North
Carpathian running waters. Some of the communities are restricted to the
Tatra streams only or the Tatra and Babia Gora ones, the range of the others
is wider.

The Tatra communities (S, A, B) are well separated. The fact is underlined
by presence of species: A. fimbriata, D. monticola, A. zerberus which can be
met outside the Tatras only at higher altitudes of the Babia Géra and first
of all, by D. biguttatus which abounds almost exclusively in major Tatra
streams (900—1100 m altitude) and P. psorosa psorosa as well as A. starmachi,
an endemic species of the Tatras.

VII. 3. 1. Relations between communities

While the communities are quite clearly marked in Fig. 2 they are not so
clearly separated from one another. The communities are related through par-
ticular pairs of species, especially the more common ones but the relations are
the less numerous the greater the distance between the community positions in
the table; the most distant communities such as A and G have no relations.
The macrohabitats the above mentioned communities occupy are also very
much different from each other from ecological point of view; A community
inhabits a high-mountain stream with high gradient and very low water
temperature in summer, G community inhabits a mountain river with moderate
gradient and high water temperature in summer (20—25°C). Position of the
communities in the table (and in relation to one another) reflects in a general
way a definite situation in the area, i. e. altitudinal distribution of the com-
munities and their longitudinal zonation in streams.
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Increased g. values are arranged in 3 larger groups denoted by the Roman
numbers I, IT, IIT (Fig. 2). Grouping I comprises the greatest number of species
included in the communities, A, B, C, D and S — which is not listed in the table.
Communities of the grouping are very closely connected due to high values
of o, between specific pairs even though they are not adjacent in the table
(e. g. the community B is connected with D through R. polonica).

Grouping I comprises species which inhabit the Tatra streams and upstream
sections of the Beskidy streams with sources. They are thus ecologically con-
nected with aquatic environment of low temperature where the current not
necessarily strong. Some of the grouping I species, mainly those inhabiting
upstream sections of the Beskidy streams are also included in grouping II.

Grouping IT is formed of species whose habitats are generally streams with
rapid current and low temperature, rarely exceeding 10°C in summer.

Grouping ITT consists of a small number of species inhabiting downstream
sections of major streams and rivers of the Beskidy Mts where current might
be of considerable strength but summer temperatures are often much more
than 10°C.

VII. 3. 2. Altitudinal distribution and longitudinal zonation of communities

Of the 8 caddisfly communities distinguished which inhabit the North Car-
pathian streams, three (A, B, S) could be defined as the Tatra ones, although
the definition is not too precise since the communities A and B occur also at the
highest altitudes of the Beskid Wysoki Mts.

Community A inhabits sections of the Tatra and Babia Gora streams at the
highest altitude. The altitudinal range of the community is determined by the
zone of Drusus monticola occurrence which ranges between 1300—1700 m al-
titude (in the Babia Goéra Mtn, only 1620 m). Surprisingly, the community
has been found at 970 m altitude in the Zrédlo Lodowe source in the Koscieliska
Valley. D. monticola domination increases with altitude, e. g. in the initial
section of the Pysznianski Potok stream, at 1600 m altitude it exceeds 809,
(Tab. XXIX).

In the High Tatra streams D. monticola does not participate in A community.
In many streams the community might not develop fully as caddisfly fauna is
very sparse i. e. in stretches at higher altitude (above 1400 m), particularly in
those streams which do not flow through lakes (Tab. XXXI). Below 1400 m
altitude, B community is found in those streams.

Community B inhabits the Tatra streams at 900—1350 m altitude and only
short sections of those in the Babia Géra area at 1200—1300 m altitude.

In the West Tatra streams, the beginning of community B (starting from
sources) is determined by Halesus rubricollis domination whereas in the High
Tatras by Drusus annulatus domination. The range of the community at the
Tatra foothills is marked by Drusus biguttatus domination.

Community S inhabits the Tatra streams which cease to flow in autumn —
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winter. Its range, determined by dominance of Allogamus starmachi and Melam-
pophylax nepos, varies but never falls below 1000 m altitude.

Of the remaining ones, the communities: ¢, D, E, F inhabit sources and
small stream rather while G community lives in rivers in the Beskidy
Mts.

The C community has generally been called a “spring” one since the species
it includes could be captured mainly in sources. However, none of those species
was connected exclusively with sources (Tab. XIX—XXXIV). Moreover, the
species often defined in literature as crenobiontic ones showed maximum do-
mination values in stream stretches away from sources e. g. Potamophylax
nigricornis — in a tributary of the Zabnica stream (Tab. XXIII), Lithax niger —
in a tributary of the Poniczanka (Tab. XXVII) and in the Pysznianski stream
(Tab. XXIX), D. carpathicus — in the Zabnica stream (Tab. XXII), Syna-
gapetis armatus — in the Zabnica and Sola (Tab. XXI).

The C community was generally found at altitude below 1200 m in initial
sections of streams, i. e. in springs and outflows from springs. However the
initial sections of streams were not always inhabited by the community, especial-
ly as regards the streams which did not originate from sources, e. g. the Poni-
czanka stream. On the other hand, some well developed sources at moderate
altitude in the Tatras were not always inhabited by the community C, cf. the
sources in the Kogcieliska Valley.

The D community inhabits upstream sections of the Beskidy streams,
often up to their initial parts unless a stream has a clearly marked spring.
In the higher parts of the West Beskidy Mts, the community develops in streams
at above 700 m altitude and rarely crosses the altitude of 1000 m whereas in
the lower parts of the Mountains it can be observed at altitudes above 600 m.
The streams where the community develops are similar in character: they flow
on steep and afforested slopes and are shaded.

The features of the D community are also shared by the caddisfly fauna
which inhabits the Tatra streams at outflows from lakes; Rhyacophila tristis
dominates here (Tab. XXX) although the remaining dominant species belong
to other communities: Apatania fimbriata to A, Polycentropus flavomaculatus
to F,G.

The E community inhabits streams at the foot of the mountains. In the
Podhale sections of the Tatra streams the upper limit of the community range
slightly exceeds 850 m altitude while in the streams of the Beskid Wysoki Mts
it does not exceed 800 m altitude. In the remaining Beskidy streams, except
for the Beskid Wyspowy and the Beskid Niski ones where the community E has
not been observed, the community range falls in the altitude of 500—700 m.
The streams inhabited by the community are well insolated and have bottoms
formed mostly of large-sized stones.

The F community inhabits downstream sections of streams at low altitude,
usually between 350—550 m. The community is not clearly marked in the
streams of the Beskid Slaski and the Beskid Wysoki Mts or is altogether absent

15 — Acta Zoologica Crac. XXIX/13—21
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from them. It develops in stream sections of considerable length in the Beskid
Wyspowy and Beskid Niski Mts.

The G community inhabits the Beskidy rivers. The upper limit of the com-
munity range was found to be some 700 m altitude in the Dunajec river, 600 m
in the Bialka Tatrzanska, 500 m in the Sola and 300 m in the Skawa. The
lower limit of the community range generally corresponds to the borderline
of the Carpathians.

The running waters sections where the communities F and G develop,
lie in the zone of intensive human economic activity.

It appears from the above review of communities distribution in the North
Carpathian streams that their most frequent succession pattern is as follows:
in a Tatra stream A — B — E — G with the community D not clearly marked;in
a Begkidy stream it is different C—D —E —F — G and sometimes community
T is absent from the streams of the Beskid Slaski and the Beskid Wysoki Mts
(or it is poorly developed there) whereas the E community has not been ob-
served in the streams of the Beskid Wyspowy and the Beskid Niski Mts.

VII. 3. 3. Caddisfly communities in Furopean high mountains

During studies on caddisflies of the South Carpathians in the massifs:
Retezat (high mts) and Banat (medium height mts), BOTOSANEANT (1959)
distinguished 9 communities inhabiting 9 zones in the tributaries of the Danube.
Three of these communities were restricted to the Retezat only. Basing on the
results of his studies, BOTOSANEANU (ILLIES et BOTOSANEANU 1963) distinguished
in the Carpathian running waters caddisfly communities of high mountains and
of medium height mountains.

The high mountain communities (the Tatra ones) and those of the medium
height mountains (the Beskidy ones) were also distinguished in the North
Carpathians (cf. the previous chapter). Yet the specific lists of the communities
from the two opposite parts of the Carpathian range differ considerably from
one another, particularly as regards the high-mountain communities. None
of the species from the Tatra communities (A, B, S) is listed in the Retezat
communities (I, II, III) which are composed mainly of the South Carpathian
endemic species (BOTOSANEANU 1959). Moreover, some species e. g. Melam-
pophylaw nepos or Drusus trifidus inhabit opposite stream reaches in the south
of the Carpathians compared to those in the north.

Communities of medium height mountains have more species in common
but combinations of species which constitute particular communities differ
very much from one another even though the latest version of respective lists
(BOTOSANEANU 1979, the present paper) is taken into consideration.

In BOTOSANEANU’S (1979) opinion, there is mo longitudinal zonation of
running waters in the high mountains, above 1500—1800 m altitude. The
possible combinations of Trichoptera species reflect only ecological differences
in aquatic habitats. This is why the waters above the forest line are treated as
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a whole; the list of species which live here includes almost exclusively the en-
demic ones.

Similar Trichoptera distribution pattern was noted in the Pyrenees by
DrcAMPs (1967) who distinguished two species groupings: one comprises steno-
thermal species which inhabit sources and cold streams in high mountain zone
with considerable percentage of endemic species (among 15 species, there were
4 endemic ones of the Pyrenees), the other consists of eurythermes which in-
habit streams at low and medium altitudes and only outflows from lakes at
higher altitudes. Among the North Carpathian caddisflies three groupings
were distinguished (I, II, III, cf. Chapter VII. 3. 1).

Of a dozen or so species which constitute the high-mountain grouping
(sources and cold streams) in the Pyrenees, only every third occurs in the North
Carpathians. A greater number of species common for the running water com-
munities of the Pyrenees and the North Carpathians is observed at medium
and low altitudes.

Drcamps distinguished the following caddisfly communities in the first
grouping: of high mountain sources (2) and streams (1); in the other: of sources
(1) and streams (2) at medium altitudes, of streams (1) at low altitudes, of
midstream (1) and downstream (1) sections of rivers, of outflows from high-
mountain lakes (1) and from peat-bogs (1) as well as communities inhabiting
specific habitats.

The feature the caddistly faunas of the running waters of the Pyrences and
the North and South Carpathians have in common is presence of high-mountain
communities. In the Pyrenees and the South Carpathians the communities
include mainly endemic species of the most restricted geographical ranges.
The only North Carpathian endemic species (A. starmachi) is also a member of
a high-mountain community (the Tatra one). In the North Carpathians, however,
the Beskidy Mts community (“spring” — C) shows the highest percentage of
Carpathian endemic species (the ones whose range is wider than the North
Carpathians) although this is a community of medium height mountains.

VII. 4. Functional feeding groups

CumMINg (1973), MERITT and CumMMINs (1978) distinguish 4 trophic categories
of the North American aquatic insects. These are: shredders, collectors, scra-
pers/grazers and predators which are functional feeding groups in the stream
ecosystem. The larvae belonging to particular groups are characterized by simi-
lar feeding habits:

— shredders feed on small portions cut off from large particles of detritus,
living vascular plants and filamentous algae;

— collectors feed on fine organic particles and organisms loosely deposited
on the bottom or filtered from the suspended matter transported by the
current;
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— scrapers feed on attached microphytes;
— predators feed on live animal prey.

The above classification of North American caddisflies was adopted by
Wiceins and MACKAY (1978) who considered their ecological diversity and
evolutionary adaptation to food resources partitioning. According to the authors

Table XVII

Percentage of functional feeding groups in caddisfly communities of North Carpathian
: running waters

Communities

TFunctional feeding groups

N e
shredders 25.0 20.0 50.0 707/ ‘ — 40.0 —_—
collectors - 10.0 — 30.8 15.4 20.0 44.0
scrapers 50.0 40.0 41.7 15.4 76.9 20.0 33.0
predators 25.0 30.0 8.3 46.1 7.1 | 20.0 22.0
Number of species R e B B 9

North American Trichoptera, in comparison with the Odonata, Ephemeropiera
and Plecoptera of the area are better adapted to various aquatic habitats and
to partitioning of resources in a more specialized way. In the authors’ opinion
this was due mainly to their silk producing abilities.

Basing on mandibles shape of larvae and on the published data concerning
biology and habits of the species as well as on the author’s own observations,
the dominant species of the North Carpathian streams were classed into parti-
cular functional feeding groups as follows:

— shredders: Potamophylax carpathicus, P. cingulatus, P. latipennis, P.
nigricornis, Acrophylax zerberus, Halesus rubricollis, Allogamus starmachi,
A. uncatus, Chaetopteryx fusca, C. polonica, Psilopterym psorosa carpathica,
Crunoetia irrorata, total number 12;

— collectors: net-spinning filter-feeders — Philopotamus ludificatus, P.
montanus, Wormaldia occipitalis, Hydropsyche bulbifera, H. fulvipes, H. contu-
bernalis, H. instabilis, H. pellucidula, H. sawonica, H. siltalai; filter-feeders
(predators?) — Brachycentrus montanus, Drusus discolor, total number 12;

— ‘scrapers: Glossosoma boltoni, G. conformis, G. intermedia, Synagapetus
armatus, S. iridipennis, Agapetus fuscipes, Hydroplila forcipata, H. lotensis,
Psychomyia pusilla, Micrasema minimum, Apatania carpathica, A. fimbriata,
Drusus annulatus, D. biguttatus, D. brunneus, D. carpathicus, D. monticola,
D. trifidus, Eeclisopteryx dalecarlica, B. madida, Potamophylax luctuosus, Acro-
phylax vernalis, Melampophylax nepos, Allogamus awricollis, Lithax niger, Silo
pallipes, S. piceus, total number 27;

— predators: Rhyacophila glareosa, R. fasciata, R. mocsaryi, R. nubila,
R. obliterata, R. philopotamoides, R. polonica, R. tristis, R. vulgaris, Odontocerum
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albicorne; net-spinning predators — Plecirocnemia conspersa, Polycentropus fla-
vomaculatus, total number 12;
After a more detailed study of the diet of some species their membership
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Fig. 3. Life cycles of Glossosoma intermedia and G. conformis in the Bialka Tatrzanska stream;
figures at diagrams and crosses denote the numbers of specimens caught (larvae and pupae,
respectively); I—V (above diagrams) — larval instars; P — pupae

of functional feeding group might change, e. g. P. carpatlicus has been shifted
from shredders to scrapers, 4. auricollis vice versa.

Of the 63 species abundant in the streams of the North Carpathians, the
greatest number (27) fall into the category of bcrapers, 1. e. a group of species
feeding on attached algae, other groups are less numerous, each comprising
12 species. The prevalence of scrapers well reflects the lotic character of the
aquatic environment of the North Carpathians where algae constitute the main
resource of food, detritus, seston and animal food being less important.



958

VII. 4. 1. Caddisfly communities versus functional feeding groups

It can be seen from Table XVII that the A, B, E communities consist mainly
of scrapers which also constitute a large part of the communities C and G. All
the macrohabitats where these communities occur are well insolated and this
favours algal development.

No such conditions exist in the macrohabitat inhabited by the D — com-
munity in which the number of scrapers is the smallest; these are small shaded
forest streams in steep mountain slopes. The main component of the D-com-
munity are predators and filter-feeders. Filter-feeders are the main component
of the G-community which inhabits seston-rich rivers. And finally, shredders
are the main component of the C-community, which inhabits head sections
of streams where water temperature is low and the current is not very strong
and of the community F.
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Fig. 4. Life cycle of Drusus annulatus in the Waksmundzki Potok brook in the High Tatras;
a — percentage; b — number of collected specimens; figures under diagrams denote the total
number of specimens caught; other denotations as in fig. 3
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Both species which form the community S, Melampophylaz nepos and Al-
logamus starmachi, feed on algae although A. starmachi was initially included
in the group of shredders (because of mandibles shape); B. KAWECKA found
A. starmachi to be feeding on algae, with considerable amount of blue-green
algae (personal information).

This brief analysis gives clear indications of basic food resources in the North

Carpathian streams and of their significance for species composition of caddisfly
fauna. :

VII. 4. 2. Altitudinal distribution of functional feeding groups

In West Tatra streams above the forest line (at more than 1500 m altitude)
and the Babia Gora streams (at more than 1300 m alt.) scrapers dominate side
by side with shredders (also predators in the Tatras) while net-spinning filter-
feeders are absent altogether.

Scrapers are absent from the highest reaches of the High Tatra streams
(the Waksmundzki Potok stream at more than 1400 m altitude) and sparse
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caddisfly fauna is represented by shredders and predators only. There is poor
algal flora — food for scrapers — due to long-lasting snow cover and low
content of mineral salts (this is an area of crystalline rocks).

In streams of the upper mountain forest zone in the Tatras and the Beskid
Wysoki Mts two functional feeding groups of caddisflies predominate, these
being scrapers and shredders whose proportion depends on local conditions.
Net-spinning filter-feeders are not numerous while collectors are represented
by a semi-predatory type of filter-feeder Drusus discolor which gets food both
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by tiltering (by means of legs) or by entraping algae-feeding animals (BoHLE
1983).

In upstream reaches of streams of the lower mountain forest zone particular
functional feeding groups of caddistlies occur in more equal proportion to one
another although scrapers tend to give way to net-spinning filter-feeders (Phi-
lopotamidae) which is clearly marked in small streams or in the ones of moderate
longitudinal gradient.

Shredders are either sparse in or absent from midstream and lowstream
reaches of all streams whereas scrapers dominate alongside with net-spinning
filter-feeders. In the latter group an exchange occurs; representatives of the
family Philopotamidae which abound in the forest zone are replaced by those
of Hydropsychidae in the cropland zone.

In some streams, Hydropsychidae are very abundant and often constitute
more than 809, of all the caddisfly larvae. It happens mainly in the stream
reaches where human influence is elearly marked, e. g. the Dunajec (at 500—
600 m altitude, i. e. downstream of Nowy Targ), the Vistula stretch downstream
of Wisla and Ustronie (300—400 m altitude), the Sola (350—500 m alt.), the
Stradomka (200—500 m. alt.), ete. Such great dominance of filter-feeders might
result from disturbances in the natural ecosystem of the stream caused by a large
supply of organic particles of allochthonous origin e. g. from sewage effluents
or farmland. It could be a good indicator of moderately stressed stream eco-
system.

VIII. LIFE CYCLES

At the present stage of rather limited taxonomic knowledge of larval stages
of caddisflies it is very difficult or altogether impossible to determine their
life cycles basing on field observations, i. e. without laboratory breeding. There
is a possibility of avoiding, to a certain extent the taxonomic barrier with
regard to larval stages,e. g. by collecting a species from the habitat where there
are no related species it could be confused with, but this, in turn requires
good knowledge of their distribution. Besides, a reliable description of life cycle
must e based on a large number of specimens of particular larval instrs collected
at short time intervals throughout the year which involves considerable technical
difficulties and the need to apply an appropriate sampling method.

The data collected during the present studies made possible to follow life
cycles of relatively few species. These are: Rhyacophila- mocsaryi, R. nubila,
Glossosoma conformis, @. intermedia, Philopotamus ludificatus, Psychomyia
pusilla, Hydropsyche pellucidula, Drusus annulatus D. carpathicus, D. monticola,
Eeclisopteryz madida, Acrophylax zerberus, Melampophylax nepos, Allogamus
starmachi. Basing on older larval instars inferences were drawn as to life cycles

-of Potamophylax carpathicus, P. cingulatus, Allogamus uncatus, Chaetopterym
fusca, C. polowica, Psilopteryx psorosa carpathica and Pseudopsilopteryx zimmeri.
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The species listed can be grouped into three categories according to their
life cycles completion: I — univoltine species with a very synchronous moulting
pattern regardless of macrohabitat type, these are: R. mocsaryi, G. conformis
and G. intermedia (Fig. 3), D. annulatus (Fig. 4), E. madida (Fig. 5), A. starmachi
and A. zerberus (Fig. 6), M. nepos (Fig. 7), During sampling time one larval
instar is only dominant and it is accompanied by no more than two adjacent
ones, i. e. nearest younger and nearest older.

Life cycles of G. conformis and G. intermedia (Fig. 3) are shifted in time by
half a year in relation to each other. Maximum food demand (algae) of each
of the populations occurs at a different season of the year which eliminates
competition and therefore they can abound in the same stream reach despite
similar ecological requirements.

Life cycle of A. zerberus is similar in the Waksmundzki Potok stream in the
High Tatras at 1200—1300 m a. s. 1. and in the Przywaréwka stream of the
Babia Gora Mtn at 1200—1400 m a. s. 1. The larvae hatch probably in June
and July. In August, third instar predominates (the larvae are identifiable at
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Tig. 9. Life cycle of Rhyacophila nubila in the Dunajec river. Denotations as in figs 3—4.
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second instar); by the end of autumn most larvae reach fifth instar; in winter
there is no marked retardation in larval growth and moulting, and imagines
emerge in spring. At higher altitudes, a clear retardation in larval development
is observed in the Waksmundzki Potok; by the end of autumn, fourth or third
instar predominates (Fig. 6). It can be assumed that a delay in emergence
will occur in the following year and adults will appear in mid-summer rather
than in spring. This phenomenon has so far heen confirmed by observation of
adults flight in the whole of the Tatras.

The larvae of M. nepos and A. starmachi hateh in April (with first spring
thaws). The eggs were laid in autumn and must apparently have undergone
winter diapause. In June, larval development is obviously accelerated; no sum-
mer diapause is observed. The adults start to emerge in the second decade of
September.

Bggs survive winter diapause under rather specific conditions, viz. at the
frozen stream bottom. These are the stretches where stream ceases to flow in
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Fig. 10. Life cycle of Philopotamus ludificatus in the Poniczanka stream. Denotations as in
: figs 3—4
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autumn and winter. M. nepos and A. starmachi are thus adapted to surviving
such a period at the stage of egg resistant to freezing.

Basing on the data collected in the Poniczanka stream, it is assumed that
the life cycles of: P. carpathicus, P. cingulatus, A. uncatus, C. fusca, P. psorosa
carpathica and P. zimmeri are one year long so they might be included in this
group. The identifiable larval instars of these species appeared as follows:
P. carpathicus — third instar in July, in August fourth instar predominates
beside the third one, in September fifth instar beside fourth, in October only
fifth instar; P. cingulatus — third instar in November and it predominates
until March the following year inclusive, however, already in April, fifth instar
predominates and in June, all the larvae reach the final one (flights in July
and August); A. uncatus, C. fusca, P. psorosa carpathica and P. zimmeri — the
only identifiable fourth and fifth lrval instars were captured in June, in July
only final instars were caught (flichts in autumn).

IT — a group of semivoltine species: D. carpathicus, a “spring” species and
D. monticola (Fig. 8) a high-mountain one. All the larval instars of these species
live side by side almost throughout the year, while in October first and second
instars dominate beside fourth and fifth.

IIT — a group of poorly synchronous univoltine species: E. nubila (Fig. 9),
P. ludificatus (Fig. 10), P. pusilla (Fig. 11), H. pellucidula (Fig. 12). All the
larval instars of these species live side by side for most of the year.

By the end of autumn, only a part of the species population is found to be
in the final larval instar and after early spring pupation adults emerge at the
end of May and in June. The remaining larvae and the ones hatched by the
autumn, winter and early spring finish their development in summer, the ima-
gines emerge by the end of the summer; successive generation will fly out suppo-
singly also by the end of summer next year. It is quite likely that, a part of
species population accelerates their larval development when summer is warm
(becoming bivoltine) or delay it when summer is cool (becoming semivoltine).
Further studies on the life eycle of such species seem to be necessary.

C. polonica life cycle is not clear. It seems to be univoltine in the Beskidy
Mts streams since larvae of fourth instar were captured in June, and those of
the fifth one in the following months but not later than September. On the
other hand, larvae of fifth instar were caught in the Beskidy Mts sources both
at the end of October and at the beginning of April which would suggest a semi-
voltine cycle. The life cycle of this species in the Waksmundzki Potok stream
(at more than 1400 m above see level) is at least two-years’ long since third,
fourth, fifth instars were caught together in October.

Generally speaking, none of the gpecies of the North Carpathian streams
seems to have two generations a year (although it is not impossible). The life
eycle of most of the species is one year long; only few species which live in the
Beskidy Mts springs and at higher altitudes of the Tatra,s, have a life cycle of
two years.
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IX. MAIN ADAPTATION TRENDS OF THE NORTH CARPATHIAN CADDISFLIES

At present, only one species lives exclusively in the North Carpathians;
it is an endemic species of the Tatras which can be defined as a post-glacial
relic. 8 and 9 endemic species are known to live in the East Carpathians and the
South Carpathians respectively.

Table XVIII presents the observed relations between geographical range
of the North Carpathian species and their habitat preference expressed also

Table XVIII
Geographical range and lotic habitat preference of the North Carpathian

Trichoptera

Zoogeographical Number of species

categories :

total living in streams goind o
streams

1L 10—1009;, 2—209%, 1 —109%
II 15—1009%, 1—79% -
IIIA 23—100%, 3—13% - 4o/
IIIB 35—100%, 18—52% 9—269%,
IVA 93—1009, 79—859%, 31—339%,
1VB 34—1009%, 33—97% 27—79%

For explanation of zoogeographical categories see chapter VI. 6

in terms of relative size of their populations. There is a distinct relation here
reflected in the fact that the percentage of species connected with streams in
each zoogeographical group is inversly proportional to its range. This relation is
very clearly marked also in percentage of species whose populations are very
abundant, e. g. percentage of species of the group IVB (the most restricted
ranges) is nearly 2.5 times greater than that of IVA (European range). All
the endemic species which live in the North Carpathians fall into the group of
species which inhabit streams and have abundant populations (except for
Chaetopteryx subradiate which was found at one station only). This means that
these species find best living conditions in streams.

All the endemic caddisflies found in the North Carpathians inhabit cold
waters, e. g. they participate in the high-mountain and “spring” communities
(B, S and C).

The endemic species represent only two types as regards morphological
adaptation of mandibles to specific diet, i. e. shredders (Potamophylax carpathi-
cus, Allogamus starmachi, Chaetopteryx polowica, C. subradiate and Psilopterys
psorosa carpathica) and scrapers (Drusus brumneus, D. carpathicus, Acrophylas
vernalis ). However, preliminary observations of P. carpathicus (by the author)
and of A. starmachi (by B. KAWECKA) suggest the species to be feeding mainly
on algae although they are morphologically adapted to detritus diet.
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Adaptation of the species to utilising detritus as source of food suggests that
it originated from forest biome, not necessarily from lotic habitats. Its present
preference of microphytes diet might suggest a deviation of its adaptation
towards streamy biome.

There are no major natural reservoirs of standing water in the Beskidy Mts;
occasionally some small ones appear here and there but they are short-lived. There
are lakes in the Tatras but their age, estimated at about 10 000 years seems to
be too short a period in the history of evolution to make them exert any influ-
ence on evolving of separate species. During the last glaciation, the Tatra lakes
were filled by glaciers. Therefore none of the species inhabiting high-mountain
lakes (e. g. Chionophylax czarnohoricus in the East Carpathians) could survive
in them. Absence of endemic species connected only with standing waters of
the North Carpathians results from hydrological history of the area.

During glaciation (or during deglaciation) time many mountain species
extended their geographical range to adjacent monutains. As climate was
growing milder altitudinal ranges of the species populations extended. Areas
freed from glaciers, such as high-mountain stream reaches, post-glacial lakes,
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Fig. 11. Life cycle of Psychomyia pusille in the Dunajec river. Denotations as in figs 3—4.
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Fig. 12. Life cycle of Hydropsyche pellucidula in the Dunajec viver. Denotations as in figs 3—4

were colonised. On further warming up of the climate, ranges of high-mountain
species populations were disrupted. Isolated geographical populations appeared.

The process of speciation of the isolated North Carpathian populations of
some species which was taking place in climatic conditions different from those
in the neighbouring mountain ranges already resulted in some morphological
or ecological differences. Thus Acrophylax zerberus specimens from Carpathian
population are bigger than those from the Alpine population. Melampophylax
nepos genitals differ slightly from those of Alpine and South Carpathian speci-
mens. Chaetopteryx sahlbergi, a boreo-mountain species lives in cold Tatra lakes
of high-mountain type while in the East Carpathians (the Bieszczady Mts)
it inhabits warm, i. e. downstream and midstream reaches of streams. It is
quite likely that after a more detailed study of the above mentioned species
populations the speciation process will appear to have gone far enough for them
to create separate taxa.
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Table XIX

Dominant Trichoptera species (325% at one station at least) in the Blala
Wiselka (A1-A5) and the Vistula (A6-A9) upstream of the Goozalkowice ra-

servolr

A5

A6

AT Ag

ASX

Plectrocnemia conspersa

Rhyacophila philopotamoides =

Drusus annulatus
Philopotamus ludifiocatus
Rhyacophila tristis
Rhyacophila vulgaris
Teclisopteryx dalecarlica
Rhyacophila mocsaryl
Rhyacophila obliterata
Sericostoma spp.
Hﬁdropsyche saxonica
Rhyacophila nubila
Polycentropus flavomaculatus
Hydropsyche pellucidula
Hydropsyche siltalai
Hydropsyche balbifera
Hydropsyche angustipennis

W =00 =N =N
e s s 0 0 8 s
W NAENORWAREI0

W =
U100 W 00 4 0 =2
LanroIIWw

s .

-

Hydropsyche spp. juv.
Stenophylaoinz + ghaetopterygin
SpPp. juv

i

54.0

14.6 29.4

WL = OWTW

0=\ = = 0N

=

Number of taxa

9

15

14

6 8

9

Number of specimens

2
5

4
6
37

48 211

322

143 382

66

Sampling dates 17.V.

++

+ +

2y

+

A5

+ o+

o+

Denotations: x statlon outside the Carpathians,

= aquatic stages present.

~ adults present only,

Apart from these, the following species were found (ordered ace. to domi-
nation value 4.9-1.0%): Brachycentrus montanus, Drusus discolor, Micrasema
minimum, Glossosoma conformis and Hydropsyche modesta (&t site 49); and
(below 1.0%): Potamophylax latipennis, P. luctmosus, Halesus digitatus,

Iithax niger, Rhyacophila fasciata, Silo pallipes, Cyrnus trimaculatus

Table XX

Dominant Trichoptera species (2X3% at one station at least) in

the streams: Lednica (A1a-A6a) and Brennica (ATa)

Ala A2a A3a Ada ASa Aba ATa

Synagapetus armatus
Potemophylax nigricornis
Tithax niger

Crunoetia irrorata
Serlocstoma spp.
Philopotamus ludifivatus
Philopotamus montanus
Plectrocnemia conspersa
Drusus annulatus
Odontocerum albicorne
Allogamus unoatus
Rhyacophila tristis
Rhyacophila fasciata
Brachycentrus montanus
Potamophylax luctuosus
Rhyacophila mocsaryi
Glossosoma conformis
Rhyacophila obliterata
Drusus discolor
Wicrasema minimum
Allogamus auricollis
Glossosoma boltoni
Agapetus fuscipes
Hydropsyche pellucidula
Rhyacophila nubila
Hydropsyche instabilis
Hydropsyche siltalai

Polycentropus flavomaculatus
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Number of taxa

6

13‘

i

22

25

16

Number of specimens

25

132

144 301 2070

885 480

Sampling dates 18.V.
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Denotations as in the Table XIX.
Apart from these, the following species were found (ordered acc.
to domination value 2.9-1,0i): Rhyacophila philopotamoides, Po-
tamophylax cingulatus, Rhyacophila polonica, Silo pallipes; and
(below 1.0%): Potamophylax latipennis, Chaetopteryx polonica,
Psendopsilopteryx zimmeri, Fcclisopteryx dalecarlica, Psilopte-
ryx psorosa carpathica, Plectrocnemia geniculata, Silo nigri-~
cornis, Rhyacophila vulgaris, Zcclisopteryx madida, Beraeamyia
hrabei, Halesus digitatus, Chaetopteryx fusca, Drusus trifidus




Table XXI

Dominant Trichoptera species (;35% at one station at least) in the streams: Racza (B1-B7)
Rycerka (B8-B9), Sota (B10-B12)

B1 B2 B3 B4 B5 B6 BT B8 B9 B10 B11 B12
Drusus ocarpathicus 48.5
Iithax niger 45.5 = 3.8
Apatania carpathica 3.0 46.1
Synagapetus armatus = 15
Rhyacophila philopotamoides = s 6, 10 8.6 2.0 0.3
Philopotamus ludificatus 348 16246 249740
Eoclisopteryx madida 1544 5.1 1Tl
Rhyacophila tristis 3011220198650 0.1
Glossosoma intermedium 14104:26,0 #2456
Glossosoma conformis 5.7 16,06 058 0.2
Potamophylax luctuosus 6.0 9.5
Fecliscopteryx dslecarliocas 16/s0120.91:10.:1 0s3
Sericostoma spp. 1.0 Ae3E 04T 0530 A 48T & 0.6
Brachycentrus montanus 26.4 53.7 0.8
Rhyacophila nubila 12400 5k 201710520008 97 . 342
Hydropsyche pellucidula 2.2 8.1 18.5 77.7 46.7 90.0
Rhyacophila spp. Jjuv. AT 200 503!
Hydropsyche spp. juv. 64.6 24,9
Stenophylacini +

Chaetopterygini spp. juv. 3.0 S0l 5efe 68000098450,
Number of taxa 4 4 8 9 10 12 18 9 1t 5 11 6
Number of specimens SO 26110035 LaE 5 0Ly B 68T A0S 90 TPHIS I 76418 994
Sampling dates 4,VII. +
10.X. + + + + + + + + + + + +

Denotations as in the Table XIX.
Apart from these, the following species were found (ordered acc. to domination value
4.9-1.0%); Polycentropus flavomaculatus, Hydropsyche instabilis, Rhyacophila mocsaryl,

: Philopctamus montanus, Hydropsyche saxonica, Drusus discolor, Crunoetia irrorata, lilcra-
sema minimum, Rhyacophila fasciata, R. obliterata, R. vulgaris, Odontocerum albicorne,
Psychomyia pusilla; and (below 17): Potamophylax latipennis, P. nigricornis, Agapetus
delicatulus, Hydropsyche siltalai, Glossosoma boltonl

Table XX1T

Dominant Trichoptera species (;ld% at one station at least) 1 the Zabnlca stream
(Bta-B10a)

o]
o
©

Bia B2a B3a 3B4a B5a 872 B8a B9a B10a

0.6
0.9

Chaetopteryx polonica 47.8
Allogamus uncatus 30.4
19.6
2.2

N.O =
o -\

Psilopteryx carpathica
Drusus carpathicus
Drusus discolor
Crunoetia irrorata .
Molampophylax nepos
Synagapetus armatus 6
Lithax niger 1.4
Rhyacophila philopotamoides 1.4
Apatanla carpathica
Potamophylax carpathicus 1
Drusus annuliatus
Synagapetvs iridipennis
Philopotamus ludificatus 113
Plectrocnemia conspersa
Rhyacophila tristis
Odontocerum albicorne
Sericostomz spp. 4.6
Rhyacophila polonica
Silo pallipes
Rhyacophila obliterata
Glessosoma conformis
Chaetopteryx fusca
Micrasema minimum
Allogamus auricollis
Hydropsyche instabilis
Rhyacophila nubila
Potamopnylax latipennis
Glosscsoma boltoni 6
Stencphylacini +
Chazetopteryginl spp. juv. 19.4 0,1 0.8
Number of taxa 4 9 B e e )
Number of specimens AR ol oo e S e 2 29 288120
Sampling dates 30.VI-3.VII.| + + + + + + + +
12 VIE. +
30.VIII. + + #+ + £ + +
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Apart from these, the following species were found (ordered acc. to domination
value 3.9-1.0%): Potamophylax cingulatus, Ecclisopteryx madida, Clossosoma in-
termedia, E. dalecarlica, Hydropsyche pellucidula, Wormaldia occipitalis, Rhya-
cophila fasciata; and (below 1%): Potamophylax nigricornis, Philopotamus monta-
nus, Pseudopsilopteryx zimmeri, Tinodes rostocki, Beraea pullata, Rhyacophila
mocsaryl, Agapetus ochripes, Halesus digitatus, Brachycentrus montanus, A. fus-
eipes, R. vulgaris, Potamophylax luctuosus



Table XXIII

Percentage of the Trichoptera species in the tributary
of the Zabnica stream (B1b—B2b)

Bib B2b
Plectrocnemia conspersa 1.1

Synagapetus armatus 23.3 0.4
Sericostoma spp- 13.3 il
Hydropsyche fulvipes 57.8 37.4
Potamophylax wigricornis 252 20.0
Silo pallipes 2.2 11.0
Agapetus fuscipes 15.4
i Wormaldia occipitalis 5.9
| Beraea pullata 1.2
i Rhyacophila philopotamoides 0.8
| Ernodes articularis 0.4
‘ Number of taxa |G |10
Number of specimens | 90 ! 9254
Sampling dates 24 SAVALE: ‘ B ‘ i
SREXE | 2

Table XLIV
Dominant Trichoptera specles (>5.0% 2t one statlon at least) in the streams: Suchy (C1-C6), Stondw (C8),
Skawica (€9-C12), Skawa (C13-C15)

€1 C2 €3 €4 €5 C6 CT C8 €9 C10 C11 C12 C13 C14 Ci5%

Drusus carpathicus 2
5 monticola 2
1
1
1

Lerophylax zerberus
Psilopteryx carpathica
Allogamus uncatus
Chaetopteryx polenica
Lithax niger
Drusus discolor
Rhyacophila glareosa
Apatania carpathica
ilelampophylax nepos 5.
Acrophylax vernalis 5
Philopotamus ludificatus
F cophila fasciata
Pseudopsilopteryx zimmeri
Glossosoma intermedia 1.2
Potamophylax cingulatus 19.4
Rhyacophila mocsaryi T.3
Glossosoma conformis 4.6
Allogarus auricollis 8.6
Sericostoma spp. 5.9 5
Silo piceus 4.8
2.0
1.0
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Glossosoma boltoni
Hydropsyche instabilis
Hydropsyche pellucidula
Rhyacophila nubila 1.2 1.4 2

.
S~Wo

Vo w O=W0W-00
-

PUOOPA~P OO

Stenophylacini +
Chaetopterygini spp. juv. 53.8 25.3 7.1 55.0 40.0 2.3

Number of taxa 9 12 15 20 0N 16 1359 11 8- 8

-
N1
-
O

Number of specimens 60 65 170 323 165 170 256 324 289 104 666 67 94 123 11

Sampling dates 27.V. + + + + + + + + +
3, T VIN it

14-18.VIII.| +
10.X. + +

e
+
+ +

+4 + +
+ +
++

Denotations as in the Table XIX.

Apart from these, the following species were found (ordered aco. to domination value 4.9-1.0%): Silo
pallipes, Rhyacophila vunlgaris, Chaetopteryx fusca, R. philopotamoides, Potamophylax luctuosus, Halesus
digitatus, Odontocerum albicorne, Potamophylax latipennis, R. tristis, Polycentropus flavomaculatus, R.
polonica, Brachycentrus montanus, Apatania fimbriata, Hydroptila forcipata, Agapetus fuscipes, Eccliso-
pteryx dalecarlica; and (below 1%): Halesus rubricollis, E. madida, Plectrocnemia conspersa, Drusus bi-
guttatus, Hydropsyche saxonica
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Table XXV

Dominant Trichoptera species (;34% at oné station at least) in the streams: Przyma-
réwka (G1-G10) and Iipniea (G11)

G5

G6

G7

G8

G9 G110

G11

Drusus monticola
Apatania fimbriata
Drusus carpathicus
Allogamus uncatus
Acrophylax zerberus
Lithax niger

Acrophylax vernalis
Apatania carpathica
Melampophylax nepos
Rhyacophila philopotamoides
Rhyacophila fasciata
Pseudopsilopteryx “zimmeri
Rhyacophila glareosa
Psilopteryx carpathica
Chaetopteryx polonica
Sericostoma spp.

Drusus discolor
Philopotamus ludificatus
Rhyacophila tristis
Halesus rubricollis
Ecclisopteryx madida
Glossosoma conformis
Brachycentrus montanus
Allogamus auricollis
Hydropsyche instabilis
Rhyacophila nubila
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Stenophylacini +
Chaetopterygini spp. juv.

2.8

0.6

0.8

15.5

1.2 3.6

Number of taxa

11

16

16

15

22

P

2

Number.of specimens

311108

650

46

124

125

104

161

167 28

11

Sampling dates 10.V.
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Denotations as in the Table XIX.
Apart from these, the following species were found (ordered acc. to domination value
3.9-1.0%): Rhyacophila mocsaryi, Hydropsyche pellucidula, Halesus digitatus, R. vul-
garls, Glossosoma intermedia, Drusus annulatus, Silo pallipes, Crunoetia irrorata;
and (below 1%): R. polonica, Plectrocnemia conspersa, Odontocerum alblcorne, Pota-
mophylax cingulatus, P. luctuosus
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Table XXVI

Dominant Trichoptera species (23% at one station at least) in the Poni-
czanka stream (D1a-D9a)

Dia D22 D3a D4a DSa D6éa D72 D8a DY9a
Potamophylax carpathlous Tl #5565 =
Sericostoma spp. 11.6 9.9 6.3 2.2 0.7 0.9 0.1
Pleotrocnemia conspersa 54.5 11.5 4.0 1,6 0.2 0.9 0.5 2.7
Iithax niger 3.9 6.6 0.2 0.110.1
Rhyacophila philopotamoides | 6.8 8.8 7.2 6.4 1.9 0.7 2.7
Rhyacophila polonica 0.2 3.5 1.4 0.1 0.1
Odontocerum albicorne ARIBL3561 1059 i ls1 0.1
Rhyacophila tristis Tl 23D SR O 28D O 0 8
Philopotamus ludificatus 1.1 14.1 22.6 44.4 8.1 3.9 0.2
Ecclisopteryx madida 0.2 22.5 15.2 10.4 24.8 8.6 0.6
Glossosoma conformis 0.1 32.4 17.2 10.6
Hydropsyche saxonica 4.1 0.4
Rhyacophila mocsaryl 4.0 3.4 4.1
Allogamus auricollls 0.1 6.9 7.1
Potamophylax cingulatus 0.4 1.5 9.1 T.2 5.8 3.1 28.6:
Potamophylax luctuosus 0.6 7.
Rhyacophila nubila 0.2 0.8 10.0 5.9
Hydropsyche instabilis 4.4 2.7 50.0 84.9'
Hydropsyche spp. Jjuv. 0.1 0.4 24.0 61.6
Stenophylacini +
Chaetopterygzini spp. Juv. 7.5 10.1 24.6 11.0 5.8 8.9 5.5
Nunber of taxa IOEIRIB 2RI N 290 D3l IORERe T
Number of specimens
mee.u/mz 83 130 198 101 331 255 380 85 92
Sampling dates 29~30,III. + + + + + T 7 T 2
1974-75 24,1V, + + + +
28.29.VI. + + + + + + +
6.VII. A
1-22.IX. + + + + + +
21.X. + + + + + +
16 .XI. + + + + +
14.X11. + + + +
15.1. dy & -
22,11, + +
16, 11% + + + + o+
19-20.IV. | + + + + +
12-13.VI. + + ir + +
16,VII. + + + + +
14-15.VIII. + + + + +

Denotations as in the Table XIX.

Apary from these, the following species were found (ordered acc. to domi-
nation value 2.9-1.0%): Polycentropus schmidil, Rhyacophila fasciata, Allo-
amus uncatus, Ecclisopteryx dalecarlica, R. obliterata, Wormaldia copiosa,
gmnoetia irrorata, Chaetopteryx polonica, Psilopteryx carpathica; and
(velow 1%)s W. occipitalls, Philogotamus variegatus, Beraea pullata, Apata-
nia oarpathica, Drusus discolor, Palycentropus flavomacnlatus, Annitella
obsourata, Psendopsilopteryx zimmeel, Halesus digitatus, Chaetopteryx fusca,
H. radiatus, Hydropsyche fulvipes, G. intermedia, Silo pallipes, Tinodes
rostockl, Parachiona picicornis.
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Table XXVII

Percentage of the Trichoptera species in tha tributary
of the Poniczanke stream (D1b-D4b)

o

=
o
(=]
n
o

D3b

3
o

Chaetopteryx polonioca
Potamophyiax nigricorals
Apatania carpathica
Dmisus carpathicus
Plectrocnemiz consparsa
Potamophylax carpathlcus
Pgilopteryx carpathica
Synagapetus armelius
Cruncetia irrorata
Wormaldila occipitalis
Allogamus uncatus
Pseudopsilopteryx zimmordi
Sericostoma Spp.
Livhaxz niger
Rhyacophila philopotamoldes
Drusve discolor
Synzgapetus iridipennis
Eeclisopteryx mzdida
Philopotamus 1u catus 0.4
Cdontocerum albilcco
Bhyacophila tris
Potamophylax cirgulatus
Philopotamus variegatus
Rhyacophila polonica
Hydropsyche fulvipes
Glossosoma conforinis
Tinodes rostockl
Rhyacophiia spp. Juv. (bksey - oio?s
Philopotanus &pp. juv.
Stenoph cini +
Chaetopteryzini spp. juv. 3.8 4.5
Number of taxa 13 12 13
of specimens 703 1041 471
es 16.VI1I. + + +
20. IX, + + +
254X + + -
45X + +
+ ;
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Table XXVIII

Dominant Trichoptera speciles (;}3% 2t one station at least) in the Stra-
domka stream (Dic-T9¢)

Die D2e T3¢ D4e D5c¢c Dée DT7ec D8c D%
Iithax niger 8.8 0.3
Apatania carpathica 48.0 (o))
Drusus discolor 13.3  2.8500. T80
Sericostoma spp. {1c.3 4.0 8.9 0.8 0.1 0.2
Vormaldia ceclpitalis (0,27 5100
Becllzonteryx madida 2,6 8 3 DI D
Philopotamus Judificatus T G038 E35 58 05
Odontocerun albi 4 OUSEOLTE R SO
Rhyacovhila tri (966" 2% 3 e 9 2.8 01
Potamophylax clngu 0.2 1.1 4.1 1.5 0.2 0.2
us montonng 0.3 6.6 0.2
fuivipes 353051
3 e RSO R O SR 0 0
saxonlea Sl G0 S0k Sl
he instabills vl 3 B3 T2l 055
agomaculatus 0.4 0.3419.8 15.7 11.0° 0.7 3.2
422 0ei
Bl sk aios)
OS2 8HR3VORIg 5 D v 1/2
P 0.3 25.1 0.2 9.4
Hydrop 0.2 4.2 9.3 49.2 14.9
Hydropsyohe pellucidnla 1.8:0255 9046 0.7
Hydroptila forcipata 0.1 0.3 0.4 Sisk)
Hydroptila ocoulta 0 30T 1 5.5
Hydroptilz spp. Juv. (forcipatatooculta) 0.8 5.5 18.7 0.9 35.2 |
Hydropsyche Spp. Juv. 0.1 2.0 69.4 54.4 45.6 20.4 27.1 15.6
Stenophylacini +
Chaetonterygini spp. juv. 1.0 4.6 6.6 0.5
TNwber of taxa 25O e S R SR I S WU6 13
Number of speclmens 625 741 458 968 1183 597 1708 425 820
Sampling dates 29.111. + + + + + + + + &5
29.V. + + &7 + + + + + +
12.VII. + + £3 + + + +
24.IX. + + as + + + + L +

Apart from these, the following species were found (ordered acc. to doml-
nation value 2.9-1.0%): Potamophylax carpathicus, Rhyacophila philopotamoides,
R. polonica, Philopotamus variegatus, Synagapetus armatus, Chaelopteryx fusca,
Psilopteryx carpathica, R. mocsaryl, Hydroptila lotensis, R. oblliterats, Al-
logamug uncatus, Beraeamyia hrabei, R. fasciata, Crumoetia irrorata; and
(below 1%): Haolesus digitatus, Plectrocnemia conspersa, Beraea pullata, Glos-
sosoma conformis, Ptilocclepus granalatus, Ernodes articularis, Chaetopleryx
polonica, 9. iridipennis, Potamophylax latipennis, P. luctuosus, Polycentro-
pus schmidi, Melampophylax nepos, Tinodes rostocki, Aunitella obsourata,
Chenmatopsyche lepida, Agapetus laniger, Ithytrichla lamellaris, Goera pilosa
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Table XXX

#

Tominant Trichoptera species (4% at one station at least) in the stresms:
Czarny Staw outflow (E1a), Rybi Potok (E2a-E3a), Biatka Tatrzaiiska (E4a-E9a)

E1a E2a E3a E4a ESa Eéa ETa E8a' E9a
Halesus rubrieellis 9.7 0.4
Lllogmnus uncatus 59.7 2.0 0.5 0.7 0.1
Apatania finmbriata 14.5 18.5
Rhyacophila obliterata 4.1 0.5 55)
Polycentropus flavomaculatus 24.8 0.5 a 0.1
Drusus discolor 3.2 245 U5EE 05 IMEE S5 FE 01
Rhyacophila tristis 25.6 48.3 1.5 0.6 13.8 0.3 0.2
Ecclisopteryx madida 5.9 0.1 0.1
Rhyacophila vulgaris A ST O 9 216
Melampophylax nepos 7.0 0.1
Drusus biguttatus 42.3 61.7 6.7
Allogamus auricollis 6.2 2662 151°23.7 5.8
Glossosoma intermedia 1.5 17.6 0.4 26.8 26.6 18.0 0.4
Glossosoma conformis 0.4 5.8 24.2 1.3 2.0 0.6
Sericostoma Spp. 1.6 4570 804 1.3 6.3
Annitella thuringica 1.0 9.4 0.1
Rhyacophila nubila 0.5 0.2 1.3 11.0 42.2 29.3
Boclisopteryx dalecarlica 0.2 1.0 10.6 15.3 4.2
Hydropsyche pellucldula 0.2 0.5 8.1 42.8
Glossosoma boltoni olqisieig
01igoplectrum maoulatum 0.4 5.6
Rhyacophila spp. Jjuv. 13.9 12.8 2.8 1.3 1.3
Number of taxa 8 e 25 T 14 REe ool e b
Number of specimens 62 158 406 544 1334 1565 1588 974 1171
Sampling months 365 S + +
1977-80 LIS +
nII. + 4 + + +
Iv. +
V. + + + + +, 4+ + + + +
vI. + + +
VII. + + + +
VIII. + + + + + +
IX. + + + + + + +
X. +
XT. + + + + +
a6y +

Denotations as in the Table XIX.

Apart from these, the following species were found (ordered acc. to domi-
nation value 3.9-1.0%): Philopotemus ludificatus, Potamephylax ¢ ulatus,
Drusus annulatus, Rhyacophila philopotemoldes, Micrasema nimum, Fot. la-
tipennis, R. glareosa, B. polonica, Plectrocnemia oonspersa, Psilopteryx
psorosa, D. trifidus, Brachyocentrus montanus, Pseudopsilopteryx zimmeri,
Psychomyia pusilla, ﬁ. moosaryls and (below 1%): R. fasciata, Agapetus fus-
olpes, Acrophylax zerberms, A. vernalis, Hydropsyche instabilis, Pot. 1luno-
tuosus, Annitella obscurata, Chaetopteryx fusca, Allogamus starmaochi, Iit-
hax niger, Silo pallipes, Chaetopterygopsis maclachlanl. Ph. montanus, H.

© paxonica, Halesus digitatus
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Table XZXI

Percentage of the Trichoptera species in the Waksmundzkl Potok,strcam (E1b-E10b) and in
sources (Ez4, Ez3)

Z1b E2b E3b E4b E5b E6b ETb E8b L9 EJ0b Ez4 Ez5
Acrophylax zerberus = 46, = = 22. 6 1. 5
Rhyacophila phiicopotamoides 4.% ol Z.g Ll g:é
Chaetopteryx polonica 34.1 = Cio s T AR Dl (S 48.9
thacophila‘glareosa 14.6 = = Bo 3185 211209 0.2 15.0
Drusus annulatus 2.3 44.5 33.7 0.6 6.4
Lithax niger 1.5 2.6
Apatania fimbriata 10410 10'9
Rhyacophila tristis 0.4 0.2 :
Allogamus uncatus = 1345 850,750 0.1
Acrophylax vernalls Sl
Fhyacophila fasciata 0.2
Allogamus awvricollis 7% (01541
Sericostoma spp. .1
Drusus discolor 2.3, 908 5l e A9 149
Glossosoma intermedia OB ol oGy
Rhyacophila polonica OBIECI6 52
Rhyacophila vulgaris 8153 ;
Allogamus starmachl = 50208 =
Melampophylax nepos 0.7 41.0 62.4
Halesus rubricollis 0.9 5.0
Pseudopsilopteryx zimmeri 0.4
Rhyacophila spp. Juv. O 42052 5 .
Stenophylacinl + Chastopterygini spp. juv. 1.5 0.1 g.? é.? 32?
Number of %axa 1 0 4 4 4 Gy 16 8. 10 i 8
Number of specimens 1 ORdY 18 1) 44 265 890 61 885 15 266
Sampling dates 21.IT1. 4
1977-80 29.IIT. o o
29,1V, i + + + + + +
(14),30.V. + + 0 (#), +
27 VIS + + + +
11l ARES + + + +
8.VIII, Y +
2;,?7.‘7. + 4+ by 4
1,(13), X, i =) E(R)E () () =00 (el ) -
24.X + + + + +
+ + + +

Denotations as in the Table X

Table XAXIT

Dominant Trichoptera specias ( 24% at one station at least) in the Biaia Tar-
nowska (F1c-I9c¢) and one of its tributaries (14

Eie E2¢ E3c E4c ESc E6o Efe E8c E9% Eld

Apatonia carpathica 60.
Rhyacophila tristis 2] 5.0 0.5 0.2
Lithax niger 3
Rhyacophila philopotamoides | 1
Philopotamus ludificatus 4
Potamophylax luctuosus
Plectrocnenia conspersa
Rhyvacophila polonics
Wormaldia occipltalis
Odontocerum alblcerne
Philopotamus montanus
Phyacophila mocsaryi
Hydropsyche saxonica 1
Polycentropus flavomaculatus 1
Hydropsyche fulvipes
Sericostoma spp. 3.6 8
Potamophylax latipennis 14
Hydropsyche instabills 8
Bhyacophila nubila 3
Hydropsyche bulbifera
Hydropsyche pellucidula
Rhyacophila spp. Jjuv. 4.8
Hydropsyche spp. Jjuv. 5166139 T
Number of taxa 5 o O 3 7 7 7
Number of specimens 115 84 198 189 402 237 197 387 295 27
sampling dates 15V + &5 e

20.VIII. + + + + + + + +

1.IX. + + +
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Apart from these, the following specles were Found (ordered acc. to domination
value 3.9-1.0%): Chaetopteryx polonica, C. fusca, Ecclisopteryx madida, Pota-
mophylax cingulatus, Rhyacophila fasciata, R. obliterata, Glossosoma boltoni,
Philopotamus variegatus. Tinodes rostocki, Psychomyia pusilla, Silo piceus; and
(below 1%): Goera pilosa, S. pallipes, Cyrnus trimaculatus, Halesus digitatus,
Cheumatopsyche lepida




Table XXXIII
Dominant Trichoptera species (;24% at one station at least) in the Wisloka river
(F1-F12)

P F2 B3 P4 P5 F6 IT P8 P9 E10% mpX

Lithax obscurus
Wormaldia occipitalis 2
Plectrocnemia conspersa 2
Chastopteryx fusca 2
Beollisopteryx madida
Potamophylax cingulatus 2
Potamephylax rotundipennis
Rhyacophila fasciata
Odontocerum zlbicorne
Potamophylax latipennis
Sericostoma spp.
Hydropsyche saxonica
Hydropsyche instabilis 1
Silo piceus 0
Psychomyia pusilla 34
Cheumatopsyche lepida 4
Hydroptila forcipata
Hydwroptila occulta
Rhyacophila nubila
Polycentropus flavomaculatus
Hydropsyche pellucidula 35,
Hydropsyche bulbifera 12.
Hydropsyche contubernalis 19,
Hydropsyche modesta o 32.
ila forcipata + occulta 6.4
gyche B8pPP. juv. i O T O 6 T
ini + Chaetopterygir

. _Juv.

N -

e
2
=5
S
™
-
™

NWOWwsNIAN=O
B S O )
W-_20WwWIp00s N0
Y
—=
oViwiN-—=0 O OO0

PO =ND OO
S

-

UIND = V=t VPO
[}

NMOOOoOoVIw O OO0

AN
ENR N
SIS
cowvUViONe N
SO =
©WWO N o -
UL (G I RS
i

n 8

4.1

8=}

n
+ + 4+ |O|\Ow i
N

Bl e s
nens 29 294 867 207 657 1107 81
Sampling dates 4.1V,
5.VI,
o VLIS

1
+ + + + + + +
+ + + + + + +
+ + +

F + ke
)
e
A\
)

Denotations as in the Table XIX,

Aparc from these, the following spacies were found (ordered ace. to domination value

3.9-1.0%) ¢ Totamophyliax nigricornig, Rhyacophila philopotamoides, P. luctuosus, Athrip-

sodes albifrons, Goara pilosa, Halesu: digitatus, R. obliterata, Silo pzllipes, Poly-

hmidi, Erncdes wicinus, R. tristls, Tincdes rostocki, Hydrnpsyche contuber-

: (out of the Carpathians); and (below 1%)s Cyrnus trimaculatus, Stenophy-

k. vi, Philopoiamus ledificatus, Limnephilus rhombicus, Beraeamyla
Agapatus laniger, Notidobia ciliaris
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Table XXXIV

Dominant Trichoptera species (24% at ore station at least) in the streams:
Ropka (F1a-F6a) and Ropa (F7a-F10e)

Pla

F2a F3a

F4a PS5a

F6a F7a Fea

F9a F10a

Potamophylax carpathicus
Synagapetus armatus
Drusus brunneus
Chaetopteryx subradiata
Psilopteryx carpathica
Iithax niger

Apatania carpathica
Philopotamus ludificatus
Sericostoma spp.
Hydropsyche fulvipes
Philopotamus montanus
Rhyacophila polonica
Potamophylax cingulatus
Rhyacophila fasciata
Chaetopteryx fusca
Hydropsyche saxonica
Potamophylax latipennis
Hydropsyche instabilis
Rhyacophila nubila
Polycentropus flavomaculatus
Hydroptila forcipata
Hydropsyche pellucidula
Psychomyia pusilla

Philopotamus spp. juv.
Hydropsyche spp. juv.
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DO W

10.6

6.5
1.8

PSR
A 1N

Number of taxa

11

e

22 14

11 11

12 i

Number of specimens

141

235 161

21617170

~l=lano

32 148 159

336 35

Sampling dates 1
1
1

.

6.V
6.V
2.1
9.X.

+
+
g

+ +
+ +

e
+ +
+

+ + +
+ + +

¥
+ +

Apart from these, the following species were found (ordered acc. to domination
value 3.9-1.0%): Cheumatopsyche lepida, Hydropsyche bulbifera, Rhyacophila ob-
literata, R. philopotamoides, Silo pallipes, R. tristis, Halesus digitatus,

Drusus carpathicus, Odontocerum albicorne, Eoclisopteryx madida, Annitella ob-

scurata, Potamophylax luctuosus, Silo piceus, Plectrocnemia conspersa
sodes aloifrons, TLepidostoma hirtum, Beraeamyia hrabei; and (below 1%

etia irrorata. Chaetopteryx polonica, Glossosoma oconformis

Athrip-
5: Cruno~
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STRESZCZENIE

Opracowano chrufeiki (Trichoptera) Karpat Poénocnych w oparciu o zwe-
ryfikowane dane z literatury oraz materiaty wiasne. Materiaty te (larwy, po-
czwarki, imagines) zbierano w latach 1965—1981 uwzgledniajae wszystkie
rodzaje siedlisk wodnych; szczegblng uwage poswigecono wodom biezacym
(tab.: VII—XIV, XIX—XXXIV).

7 Xarpat Poélnoenych, po obu stronach granicy polsko-czechostowackiej
znanych jest dotychezas 210 gatunkéw chruseikow, z catych Karpat 291. Faune
chrudcik6w poéinocnokarpackich tworza nastepujace grupy zoogeograficzne:
I — gatunki o rozsiedleniu holarktycznym (10 taksonéw); IT — gatunki o roz-
siedleniu palearktyeznym (15): ITI — gatunki o rozsiedleniu wykraczajacym
poza Europe (58); IV — gatunki o rozsiedleniu europejskim lub nieznacznie tyl-
ko wykraczajacym poza granice Europy (127). W sklad grupy IV wehodzg m. in.
endemity karpackie, ktorych jest 8, w tym jeden endemit tatrzanski — Alloga-
mus starmachi — bedacy glacjalnym reliktem.

W Karpatach Pélnocnych po stronie polskiej znaleziono dotad 162 gatunki.
W wodach biezgecych zyje ich co najmniej 106; najliczniej reprezentowane
przedstawia tab. XV. Stwierdzono pewna prawidlowo$é, ze gatunki najli-
czniejsze byly tez najpospolitszymi (tab. XVI).
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Z zastosowaniem metody statystycznej oraz tabeli CZEKANOWSKIEGO wy-
dzielono 8 zgrupowan chruscikow (rye. 2) zasiedlajacych kolejne odeinki poto-
kow. Jedno z tych zgrupowan (S) zyje wylacznie w potokach tatrzanskich,
dwa (A, B) w potokach o charakterze wysokogdrskim w Tatrach i na Babiej
Gorze, pozostate zgrupowania (C, D, B, F, G) rozwijaja sie w potokach Beskidow
— gor o Sredniej wysokosci.

Dla kazdego zgrupowania podano zestaw gatunkéw przewodnich; endemit
tatrzanski (A. starmachi) jest gatunkiem przewodnim dla zgrupowania S za-
siedlajacego odeinki potokéw tatrzaliskich zanikajacych w zimie. Pozostale
endemity karpackie wchodza w sklad gléwnie zgrupowania “Zrédlanego”
C (Chaetopteryx polonica, Psilopleryx psorosa carpathica, Potamophylaz carpathi-
cus, Drusus carpathicus, D. brunneus) w Beskidach, ponadto w sklad zgrupowa-
nia B (Acrophylax vernalis) zasiedlajacego dolne odeinki potokow tatrzanskich.
Osmy endemit — Chaetopteryx subradiata — znaleziony zostal tylko w zrédlach
potoku Ropka (dorzecze Wisloki). W sklad zgrupowania A, zasiedlajacego
najwyzej polozone odeinki potokéw tatrzariskich (zwlaszeza zachodniotatrzan-
skich), nie wehodzi zaden endemit karpacki.

7 pozostalyeh zgrupowan, zgrupowanie D zasiedla gérne odcinki potokdw
beskidzkich plynacych po stromo nachylonych i zalesionych zboczach; zZgru-
powanie E rozwija sie w potokach u podnoza gor; zerupowanie F zyje w dolnych
odeinkach nieduzych potokéw, a zgrupowanie G w rzekach beskidzkich.

Najezestszy przebieg sukeesji zgrupowan z biegiem potoku, w potoku ta-
trzanskim jest nast¢pujacy: A — B — B — G, a w potoku beskidzkim: ¢ — D—
E —F — G, przy czym, na ogél, w potokach Beskidu Slaskiego 1 Beskidu
Wysokiego zgrupowanie T zaznacza sie stabo lub go brak, natomiast w potokach
Beskidu Wyspowego 1 Niskiego nie stwierdza sie zgrupowania E.

Dominujgce gatunki chrucikéw poprzydzielano do tzw. grup funkejonal-
nych (w sensie CUMMINSA 1973): rozdrabniaczy, zbieraczy, zdrapywaczy i dra-
piezeow. Zdrapywaezy, czyli gatunkéw, ktorych larwy odzywiajg sie glonami
poros§lowymi, bylo 27, w pozostalyeh grupach bylo po 12 gatunkoéw. Udziat
procentowy grup funkejonalnyech w zgrupowaniach chrudcikéw przedstawia
tab. XVII.

Przegledzono cykle zyciowe 15 (ryc. 3—12), a wnioskowano o cyklach
zyciowyeh 6 gatunkdow. Wydzielono wéréd nich 3 grupy o podobnym przebiegu
cyklu zyciowego: 1 — grupa gatunkéw o wyraznie jednorocznym cyklu zycio-
wym przebiegajacym w sposéb stabilny i zwarty (Rhyacophila mocsaryi, Glos-
sosoma  conformis, G. intermedia, Drusus annulatus, Hcclisopteryxz madida,
Acrophylax zerberus, Melampophylax nepos, Allogamus starmachi); 11 — gatun-
ki o dwuletnim cyklu zyciowym (Drusus carpathicus, D. monticola); 11 —
gatunki o plastyeznym cyklu zyciowym (Rhyacophila nubila, Philopotamus
ludificatus, Psychomyia pusille, Hydropsyche pellucidula).

Zaobserwowano powigzania pomiedzy zasiegiem geograficznym gatunkow,
a ich preferencjy siedliskowa wyrazajacg sie tym, ze odsetek gatunkéw zwia-
zanych z potokami w kazdej z wydzielonyeh grup zoogeograficznych jest
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odwrotnie proporcjonalny do jej zasiegu (tab. XVIII). Zalezno§é ta uwidacznia
si¢ wyraznie takze w odsetkach gatunkéw osiagajacych liczne populacje w po-
tokach.

Zaobserwowano réznice morfologiczne badz ekologiczne pomiedzy osobnika-
mi z populacji pétnoenokarpackich; A. zerberus, M. nepos, Chaetopteryx sahl-
bergi w stosunku do osobnikéw tych gatunkéw pochodzacych z populacji z in-
nych regionéw goérskich. Przypuszeza sig, ze réznice te sa wynikiem izolacji
geograficznej oraz odmiennie przebiegajacego procesu specjacji w innych
warunkach klimatyeznyech.
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