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Taxocens of Chironomidae (Diptera) in some rivers
and streams of the Adzhar ASSR (Little Caucasus Mts)

Taksoceny Chironomidae (Diptera) niektorych rzek i potokow
Adzarskiej ASRR (Maly Kaukaz)

Wplynejo 28 grudnia 1978 r.

A b s t r a c t — In the investigated rivers and streams of the Adzhar ASSR, flowing
down the western slopes of the Little Caucasus Mts and feeding the Black Sea, 32
taxonomic units of Chironomidae were identified including a few species new ro the
fauna of the Caucasus. It was found that in these rivers the Chironomidae taxocens
were similar to those found in the mountainous and submontane rivers of Europe and
did not form a separate type. However, it is characteristic that most of them are typical
of the rhithron throughout the course of the river. Only in te River Coloki the
rhithron and potamon taxocens could be differentiated. The variation in the compo-
sition, dominance structure, number and biomass of Chironomidae which were,
observed in the different rivers did not coincide with altitude changes. Greater
differences were frequently found between the individual rivers than between the
upper and middle course of a river. It can be claimed that in this case the factors
decisive for the distribution of Chironomidae taxocens are: the type of substratum,
the chemism and turbidity of water, and the annual variation in water yields.

Notwithstanding the large number of research works carried out on
Chironomidae fauna inhabiting the rivers and streams of the Caucasus
Mts ( K a k a u r i d z e 1946, K a s y m o v 1965, 1972, M u r v a n i d z e
1948, P a n k r a t o v a 1959), many regions have not been adequately
investigated in this respect yet. One of them is the Adzhar ASSR. The
object of this work has been to present the distribution of Chironomidae
taxocens in the different streams and rivers of this region.

The work is a part of a comprehensive study on the bottom fauna of
rivers and streams of the Adzhar ASSR ( Z o s i d z e 1972). It was carried
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out at the Department of Zoology of Invertebrates of the Tbilisi National
University, at the Ichthyological and Hydrobiological Laboratory of the
Zoology Institute of the Georgian Academy of Sciences, and at the Labo-
ratory of Water Biology of the Polish Academy of Sciences.

The work is dedicated to the memory of dr O.I. T s k h o m e 1 i d z e,
the late director of the Ichthyological and Hydrobiological Laboratory
of the Zoology Institute of the Georgian Academy of Sciences, who ini-
tiated these investigations. '

Investigation area and method

All the investigated rivers and streams belong to the Black Sea basin.
The catchment area is 3000 square kilometres and the rivers drain the
western slopes of the Little Caucasus Mts. Their springs are located in
the zone of subalpine meadows. They cross all vegetation zones and flow
into the sea in the subtropical zone.

The investigation was conducted in some rivers and their affluents
in their median and lower course (fig. 1).

The River Coroch begins its course in the territory of Turkey. In its
lower course, in a 20-kilometre sector, it flows through the Adzhar ASSR
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Fig. 1. Map of rivers and streams of the Adzhar ASSR, with the sampling stations
marked down. 1—16 — stations

Rye. 1. Mapa rzek i potokow Adzarskiej ASRR z zaznaczonymi stanowiskami poboru
prob. 1—16 — stanowiska
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and disgorges into the Black Sea. The mean annual water yield is 260 m3/sr

the maximal one being 4160 m3/s, and minimal one 80 m3/s. The means an-
nual turbidity — 450 g/m3, maximal 7114 g/m3, minimal 8 g/m3.

The Macachiscchali stream, the right-side tributary of the River Co-
roch, beings from the springs located on the north-west slope of the
woody Savsetski range at an altitude of 2375 m above sea level.

The River Adzarisckali is the longest right-side tributary of the River
Coroch, being also the longest river of the Adzhar ASSR; it is 138 km in
length, its basin covers 1540 km2. It begins from the springs located on
woody north-west slopes of the Arsianski range at an altitude of 2375 m
above sea level. The mean annual yield is 5.28 m3/s, with 36 m3/s as a ma-
ximum and 0.8 m3/s as a minimum in the upper river sectors and with
32.9 m3/s, 235 m3/s, and 6.3 m3/s respectively in the lower river course.
In the upper river course the bottom is rocky or covered with large sto-
nes, in the lower course it is covered with small stones, gravel, and sand
with mud.

The Ciruchisckali and Akvarieta streams, left-side tributaries of the
River Adzarisckali, are typical montane streams, characterized by a rapid
current, great water transparency and rocky or stony bottom.

The River Kintrisi, 40 km in length, is a typical montane river of the
Black Sea coast. Its springs are located on the north-west slopes of the

Maschetski range, at an altitude of 2200 m above sea level. In its upper
and middle course the river flows through a deep woody valley and as far
as in the distance of 5 km from the outflow it flows on a wide plain,
covered with tea and citrus crops plantations. The mean annual water
yield is 9.02 m3/s, with a maximum of 164 m3/s and a minimum of 2.50 m3/s.

The River Cakvisckali is similar to the River Kintrisi.
The River Coloki is 27,5 km in length and in its upper course has

the characteristic features of a montane river; in its middle and lower
course it is a lowland river with typical deep places and a weak current.
It flows through the moorland areas of Colchis.

The specimens of the bottom fauna were collected at 16 stations. The
detailed hydrochemical and hydrological characteristics of the different
stations are given in Table I.

The samples were collected from July 1969 to May 1970 at 1-month
intervals, using Sadovski's bathometer ( S a d o v s k i 1948) of 0.09 m2

surface. At each station 3 or 4 samples were taken from the cross-section
of the river bed: in the weak current near the bank, in the medium current
at a distance from the bank, and in the fastest current in the middle of the
river, where the greatest depth was observed. The collected samples were
joined together in order to obtain only one sample from one date and one
station. The collected specimens were washed in bolting cloth of 0.4 mm
mesh, and fixed in 4% formalin. The total number and biomass of Chiro-
nomidae were calculated by B o r u c k i j's method (B o r u c k i j 1934).



Table I. Hydro log leal and hydroeheaioal oharaeterlttios of stations in the investigated streams and rivers of the Adzhar ASSfi (s"l- trmoe)
Tabela I. Hydrologlosaa i hydroohemiotna ohara&terystyka ataucwisk w badaayoh potokaoh i rcekaoh Adtarskiej ASBB (il- slad)
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y
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Akrareta (17)

Cakviscchali (22)

Kintrisi (40)

Coloki (27.5)
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(range)
?rEe£rooxyato£<5
rody

(sakres)
•

0.1 - 0.5
0.1 - 0.5

0.9 - 2.0

0.5 - 1.0
0.4 - 0.7
0.4 - 0.7

0.7 - 1.0

0.9 - 1.5

1.25
1.2

0.9 - 1.5

1.2
1.2

0.9 - 1.5

1.0 - 1.5
0.6 - 1.0

Water
teoperatare
Teaperatura

tody
(range)
(sakras)

°C

4.4 - 20.4
4.4 - 20.5

5. 1 - 1 7 . 1

2.1 - 18.4
2.5 - 19.0
3.6 - 20.3

2.2 - 17.5

2.5 - 15.2

3.1 - 17.0
4.8 - 18.0
5. I - 24.0

3.1 - 16.0
4.3 - 17.8
5.2 - 24.0

4.1 - 26.0
6.0 - 28.0

Annual mean - Srednla roozna

pH

7.5
7.5

7.3

7.4
7.5
7.7

7.5

7.6

7.4
7.5
7.6

7.5
7.5
7.6

7.3
7.8

°2 ,.
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9.9
9.1
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9.9
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C 0 2 3
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3.7
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1.8
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4.1
3.4
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3.9
4.4
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3.9
3.8
3.6

3.4

3.3
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2.0
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3.3
3.1
2.9

2.9
2.8
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0.01
0.1

0.03
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0.01
0.01

0.02

0.01

81

01

0.04

0.1
0.1
0.2

0.01
81

503
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0.7
0.7

0.5

0.4
0.4
0.3

0.4

0.4

0.2
0.4
0.8

0.3
0.3
0.3

0.4
0.4

*°4 * P2°5
•6/do*3

0.04
0.04

0.03

0.04
0.04
0.04

0,03

0.04

0.03
O.C3
0.04

0.03
0.03
0.04

0.04
0.05
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Tabela II. Rozmisszczenie Chironoraidae na atanowiskaoh v wybranyoh rzekaoh i potokaoh Adzarskiej ASBR

I - tforooh; II - MaSachelisokalij III - Adzarisckali; IV - fciruchisckali? V - Akvaretaj VI - Cakvisokali; VII - Kintrisi; Till - Colokli

, _ larvae. pupae * imago prepared from the pupae
larwy ' poczwarki' ° " imago wypreparewane z poczwarki
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\r - StreamRzeka - Potok

^V^ Station - Stanowisko

Lenemannimyia - Reihe (1)
?) oarnea (PABR. ) (B)

»opelopia maoulipennis (ZETT. ) (p)
ichapeiopia T>allidula (MBIG.) (p)
Lotanypus dublus (MEIG.) ( l ,p)
)cladius sp. (rO
lypodinae (Juv. ) (l)
reoheptagyia sp. (l)
mesa gr. cinerella (1)
thienemanni KIBFP. (p ,<J)
jr. latitarsis I (1)
jr. latitarsie II (l)
saucasica KOWN., KOWN. (p)
jertrami EDW. (p , c f )
jr. aberrata (l)
mesa sp. I (l)
mesa ep. II (1)
imesa sp. ( juv. ) (1)
kthastia gaedii (MEIG.) ( l ,p)
Longimana KIBPP. ( l ,«)
mdodiamesa braniokii (NOW.) (l)
Jdiamesa ollvaoea (MEIG.)
Lllia modesta MEIG.
Longifuroa KIBPF.
abiocladius rhitrogene KIBPP., ZAVRBL ( l ,p ,< f )
rdiocladiua sp. ( l ,p)
ciefferiella gr. baVarioa (1)
liscolorlpes GOBTGH. (p ,<5)
ainor EDW: (i,p)
jyanea THIEN. (l,p,4)
Llkleyensis (BDW.) (l,p,oO
jr. ooerulesoens (l)
)lypeata (KIEPP.) ( l ,p)
;r. brevicaloar (1)
jrevicaloar (KIBPP.) (p.cft
jfr. lobifera GOBTGH. (p,oj
)fr. olariPennis LUITDB. (P.d)
ciefferiella sP. (juv.) (1)
lorthooladius semivirens (KIEPP.) ( l ,p,o)
rorthocladius nudipennis (KIEPP. ) ( l )
tuoolsdius (Euorthooladius) rivioola (KIEPP.) (l.P.o')
-) rivulorum (KIBP?. ) (l.P.d1)
-) SAXOSUB (TOK. ) ( l .p,^)
Orthooladlos;' frygidus (Z.BTT.) (l ,p.d)
;hocladius spp. + CriootoPus sPP. (.1)
Whooladiua) saxicola KIEPP. (p,d)
-) ofr. exoavatos BBtJNDIN (p,o*)
•j gr. rhyaoobios (p) *
.ootopus (Criootopus) bicinctus (MEIC.) (p ,o)
-) viarriensis (GOETGH.) (p,2)
-) tremulue (L.) ( P t ( J )
-j ofr. triannulatus (MACG.) («,<<)
-) gr. fusouB (p,o)
-) slmilis GOET6H. (p,c<)
Isooladius) gr. eylvestris (p,^)

lOOtOpUS 8pp. (p)
~at rich oc lad iua Sp. (1)
joorlootopus ohalybeatus (BDW.) (l,p,o)
;r. fusolpes (p)
sooriootopus STI. (1)
raoriootopus niger (KIEPP.) (p)
anophyes sp. ( l ,p)
trlbonemus sp. ( l ,p)
ramatrioonemus atyiatus adsharious KOWrT. , ZOSIDZE ( l ,p ,d)
raphenooladius sp. (1)
leniella ofr. orhatioolis (^DW.) (1)
Lt t ia sp.
rakiefferiella ofr. dentifera wttLK. (p)
inosmittia sp. (l)
5amptophleps !(BDW.) (p)
joflmittla sp. (1)
losaittla sp. (1)
mdosalttla gr. trilobata (1)
ittdosmittia sp. (1)
lenemanniella sp. (l)
rynoneora sp. (1)
thocladlinae (Juv . ) (1)
nptoohlronomus sp. (gr. defect us) (1)
lUpadilum exseotum KIEPP. (1)
Lypedilum sv. (gr. nubeculosom) (1)
lypedilum sp. (gr. ^edestre) (l)
lypadilum sp. f ? biorenatum KIEPP.) (1)
Lypedilum sp. (? soalaenum 8CBR.) il;
Lypedilum convictum (WALK.) ( l .T>,o)
Lypedilum sp. (genuine III) (1)
Lypedilum sp. I (P^
ypedilum sp. (Juv.) (1)

moohironomus sp. (gr. nervosus ) (1)
rotendipes sp. (? pedellus (de GBER. )) (1)
rotendlpes sp. (gr. tarsalls) (l)
roQomini ( Juv. ) (1)
idotanytarsus sp. (1)
atanytarsus sp. ( l ,p)
ytarsus gr. pallidicornis (l)
ytarsus ST>. (1)
rundini LIND. jp,d)
ytarsus sp. I (p ,d)
otanytarsus sp. Ill (p ,o)
otanytarsus sp. I (1)
otanytarsus sp. II (1)

) otanytarsus dlstinotissimuB BRUITDIN (p,cJ)
msoioola KIEPP. (p.r f )
ropsectra sp. I (l)
ropsectra sp. II (1)
ropseotra sp. (Juv.)
impfellinella' (?) brevls BDW. (1)
lyiarsini (Juv. ) (l)

Annual mean number of Chironomidae (specimens /a2)
Sredaia rooena liozobnosd Chironomidae (osobniki /m^)

Maximal and minimal number of Chironomidae (epecimens/m 2 )
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Percent of Chironomidae in the total bottom fauna number
Chironomidae 3ako prootnt liozebnosoi oaiej fauny dennej
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The data obtained on the number and biomass were calculated per one
square metre area. Besides, in each-sample larvae and pupae were iden-
tified, the number of specimens being counted within the different taxo-
nomic units. Then, on the basis of all samples collected at a station
throughout a year, the ,,mean annual sample" was calculated. This ,,mean
annual sample" was used as an initial value in the calculation of the do-
mination structure of Chironomidae taxocens. It was calculated on the
basis of the percent of different species. The species whose percent in
a ta'xocen was higher than 10 were regarded as dominants. The sub-
dominants reached 1—9.9 percent and the adominants below 1 percent.
On the basis of the percent value of prevailing species the similarity of
taxocens from the different stations was calculated. The value of this
similarity was calculated by means of the modified distance coefficient
of two taxocens (modified by Mr A n d r z e j F i l i p e k , M. Sc.f un-
published data):

- x i k '

where: n = number of species at two comparable stations;
Xjj = percent value of an ,,i" species at a ,,j" station;
Xik — percent value of an ,,i f ' species at a ,,k" station;
the number of species varies from i to n, the number of stations
from j to k.

The matrix of distance thus obtained (Table IV) was used in plotting
a dendrite (fig. 2).

Survey of Chironomidae taxonomic units found
in the investigation area

In the investigated rivers and streams of the Adzhar ASSR 105 taxo-
nomic units of Chironomidae were observed (Table II). While deducting
the larval stages (quoted in the list), which were identified as to genus
or even to subfamily, and the hardly determinable larvae (among which
the species were determined on the basis of pupae or adult forms prepa-
red from the pupae), we obtain only 82 taxonomic units. They constitute
about 50% of all Chironomidae taxons reported for the Caucasus up to

Coefficient of distance most frequently used (S o k a 1 1961):

V*\1
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Fig. 2. Dendrite of Chironomidae taxocenes of the investigated stations. The broken
line denotes the distinguished types of Chironomidae taxocenes (I—V)

Rye. 2. Dendryt taksocenow Chironomidae badanych stanowisk. Linia. przerywan^ ogra-
niczono wyroznione typy taksocenow Chironomidae (I—V)

1972 (K a s y m o v 1972). It can be assumed that the present list of Chi-
ronomidae from the rivers and streams of the Adzhar ASSR is still incom-
plete. The basis of the work were collections of larvae and, to a lesser
degree, of pupae which were found during hydrobiological investigations.
As it is known, the knowledge of these stages is not satisfactory. There-
fore, in the present list larvae were identified as to groups of species,
genera, or to special units of a higher order which included several ge-
nera, e.g., Cricotopus spp. + Orthocladius spp. Further studies, especial-
ly of imago stages should yield new data concerning the qualitative com-
position.

In checking the Tanytarsini preparations from the Adzhar waters,
Dr. F. R e i s s found that two species probably are new to science (Tany-
tarsus sp. I and Rheotanytarsus sp. III). The Adzhar population of Para-
met riocnemus stylatus showed so many differing features that it was de-
cided to separate it in a subspecies P. stylatus adzharicus (K o w n a c k i,
Z os i dz e 1973). Also from other regions of the Caucasus some species
new to science were described ( K o w n a c k i , K o w n a c k a 1973a, b,
S i l o v a , D z v a r s e i s v i l i 1974) or found in this area for the first
time ( K o w n a c k a , K o wn a ck i 1972, K o w n a c k i , K o w n a c k a
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1974r S i l o v a 1978). In the elaborated samples some species new to
the fauna of the Caucasus were found among the species identified on
the basis of pupae or adult forms.

Rheopelopia maculipennis (Ze t t . ) : 2 pupae were found in the River
Celoki at station 15: September 6, 1969. This species has been reported
for the USSR only from the region of the Rybinski impoundment ( S i l o -
v a 1976). In Europe it is known from rivers of central and northern areas
( F i t t k a u , R e i s s 1978).

Conchapelopia pallidula (Meig . ) : pupae were encountered in the
River Adzarisckali at stations 4 and 6: August 20, 1969, in the Cakvisckali
at station 10: May 25, 1970, in the Kintrisi at station 13: August 9, and
September 7, 1969, and in the Coloki at station 15: September 6, 1969.
In the USSR it is reported from the River Volga ( S i l o v a 1978).
It is common in submontane rivers of all Europe ( F i t t k a u , R e i s s
1978).

Nilotanypus dubius (Meig.) : single larvae and pupae were found in
the River Kintrisi at station 13: May 27, 1970, in the Cakvisckali at sta-
tions 9 and 10: May 25, 1970, and in the Adzarisckali at station 6: June
18, 1970. It has not been found in the USSR so far (P a n k r a t o v a 1977).
In Europe it is encountered in montane and submontane rivers and
streams ( F i t t k a u , R e i s s 1978).

Eukiefferiella ilkleyensis (E d w.) (== E. lutethorax G e o t g h ) : the
species is common in the streams and rivers of the Adzar ASSR. Its larvae
were observed at stations 3—7 and 9—15. Pupae were found in the River
Adzarisckali at stations 4 and 5: August 20, 1969, in the Cakvisckali at
station 10: August 24, 1969, May 25 and June 19, 1970, and in the Coloki
at station 15, December 10, 1969. Probably this species was wrongly iden-
tified as Eukiefferiella quadridenta T s h e r n. in the Caucasus (K a s y -
m o v 1972). The species is noted in the upper course of rivers, in mosses
and algae attached to stones in the Alps and in the mountains of Cen-
tral Europe (L e h m a n n 1972).

E. clypeata ( K i e f f . ) : the species is frequent in streams and rivers
of the Adzhar ASSR. Larvae were found at stations 1, 3—6, 8—15. The
pupae were noted in the Macachela stream: August 25, 1969, March 27,
1970, in the Adzarisckali at stations 5 and 6: August 20, 1969, in the Ca-
kvisckali at station 11: July 24, 1969, August 24, 1969, in the Kintrisi at
station 13: May 27, 1970 and at station 14: October 11, 1969, and in the
Coloki at station 15: September 6, 1969. The species occurs in the USSR
( P a n k r a t o v a 1970) being also common in the streams and small
rivers of Central Europe, on stones and in mosses (L e h m a n n 1972).

Cricotopus (C.) vierrensis ( G e o t g h . ) , adult males were prepared
from pupae found in the River Kintrisi at station 14: September 7, 1969,
and in the River Coloki at station 16: November 4, 1969. It has not been
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noted in the USSR so far. It is known from central and southern Europe,
Israel, and Afghanistan (H i r v e n o j a 1973).

C. (C.) tremulus (L.): pupae of this species were found in the River
Cakvisckali at every station: May 25, 1970. From the USSR it has been
reported from eastern Karelia and Sakhalin (H i r v e n o j a 1973). Widely
spred in Europe, it lives in mosses and on stones in streams (H i r v e n o -
j a 1973).

C. (C.) similis ( G o e t g h . ) : several pupae (from which adult males
were (obtained) and a few pupal exuviae were found in the River Adza-
risckali at station 4: September 30, 1969, at station 5: August 20, 1969,
in the Kintrisi at station 12: September 7, 1969, and at station 14: Septem-
ber 7, 1969 and October 10, 1969. The pupae and males prepared from
pupae in the River Kintrisi were identical with those found in the Car-
pathian rivers (Bialka Tatrzanska, Dunajec, Skawa) and surely belong to
the species C. (C.) similis. On the other hand, the pupae from the River
Adzarisckali have a number of transitory features between C. (C.) similis
and C. (C.) trifascia. Since we do not so far know the range of variability
of the features, the specimens from the River Adzarisckali are provisio-
nally classified to this species. In the USSR it is reported from the River
Volga (B e h n i n g 1928). It is common in the rivers of central and north-
ern Europe (H i r v e n o j a 1973).

Rheocricotopus chalybeatus (E d w.): numerous larvae and pupae (from
which adult males were prepared) were found in the River Adzarisckali at
station 4: August 20, 1969 and at station 5: August 20, 1969, in the Cavisc-
kali at station 11: August 24, 1960 and June 19, 1970, in the Kintrisi at
station 14: August 9, 1969, and in the Coloki at station 15: August 7, and
September 6, 1969. The Caucasian population of this species slightly dif-
fers from the populations of central Europe.' Differences were observed,
especially in the structure of pupae (fig. 3). However, it is probable that
these differences are within the range of variability of this species. The
species has not been reported from the USSR and is not mentioned in
P a n k r a t o v a ' s key (1970). It is common in Europe, in lowland and
submontane rivers (F i 11 k a u, R e i s s l 9 7 8 , L e h m a n n 1969).

Paracricotopus niger (Ki ef f.): single pupae were found in the Maca-
chela stream: August 25, 1969, and in the River Cakvisckali at station 9:
June 19, 1970 and at station 10: May 25, 1970. In has not been so far
reported from the USSR and is not mentioned in P a n k r a t o v a's key
(1970). It is common in the rivers and streams of the Alps, Pyrenees, in
the mountains of central Europe and of the Balkans; found in North
Africa (F i 11 k a u, R e i s s 1978).

Parakiefferiella cfr. dentifera Wii 1 k.: only one pupa was found in the
Ciruchisckali stream, May 6, 1970. The pupae of this species have a tho-
ratic horn of a very characteristic structure distinguishing them from other
species of the genus (Wi i l ke r 1957). The structure of the pupa agreed
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with the description given by Wiilker, hence it can be assumed that we
had to do with this species. In has not been reported from the USSR and
is not mentioned in P a n k r a t o v a's key (1970). In Europe it is so far
known from the Lunzer Untersee (W ii 1 k e r 1957).

T any tarsus brundini L i n deb.: pupae were found in the River Ca-
kvisckali at station 11: August 24, 1969 and in the River Kintrisi at station
14: September 7, 1969 and May 7, 1970 (males were obtained from the
former). The identification was checked by Dr. F. R e i s s. In the USSR
the species has not been reported. In Europe it is common in streams,
rivers, and lakes ( F i t t k a u , R e i s s 1978).

Rheotanytarsus distinctissimus B r u n d i n: pupae (from which adult
males were obtained) were found in the River Adzarisckali at station 4,
August 20, 1969 and in the River Cakvisckali at station 10, August 24,
1969. The identification was checked by Dr. F. R e i s s. The species has
not been so far reported from the USSR. It is known from streams and
rivers in Germany, Sweden, and Finland ( L e h m a n n 1970).

R. muscicola K i e f f.: pupae (from which adult males were obtained)
were differentiated on the basis of the domination structure (Table III),
and in the River Cakvisckali at station 11: April 11, 1970. The species was
identified by Dr. F. R e i s s. It was not reported from the USSR. The
species is widely distributed in Europe; known from North Africa and
Mongolia ( L e h m a n n 1970).

Apart from the species mentioned above, particular attention should
be paid to Heleniella cfr. ornaticolis (Edw.) and Rheosmittia sp., the
forms which were determined as to genus on the basis of larvae or whose
identification as to species was not sure but which are new to the fauna
of the Caucasus.

Distribution of Chironomidae taxocens in the investigated
rivers and streams

In the investigated streams five basic types of CliironGinidae taxocons
were differentiated on the basis of the domination structure (Table III),
matrix of distance (Table IV), and the plotted dendrite (fig. 2).

Type I occurred at stations 4, 7, and 8. At all these stations the first
dominant'were Diamesa gr. cinerella larvae (probably D. thienemanni}.
At stations 7 and 4 the second dominant were Cricotopus spp. + Ortho-
cladius spp. larvae, and at station 8 Eukiefieriella cyanea larvae, while
the larvae of Cricotopus spp. + Orthocladius spp. were only among the
less numerous subdominants here. The first subdominants or the third
dominants were: Orthocladius rivicola and Diamesa sp. I.

Type II was most frequent, being noted at five stations: 1, 2, 3, 5, and
15. At all stations the first dominant were Orthocladius (E.) rivicola larvae.



Table III. Distribution and domination structure of Chironomidae taxocenes in the investigated rivers and streams of the Adzhar ASSR.
Only the T^redominating e^eolee were included, p ' l|- first dominant; I I -dominant; * - ai^imr.t.

Tabela III. RozmlesBcaenie i struktura dominaoji Chironomidae w badanyoh potokaoh i reekach AdiarekieJ ASRB.
Uwzgledniono tylko gatunki dominance.p l| - y>ie,rw8sy dominant; I I - dominant; + - adominant
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Table IV. Diagram of distance between the Ghironomidae taxooenee at different stations in the rivers of the Adzhar ASSrf
Tabela IV. Diagram odlegiosci pomi§dzy takeocenami Chironomidae na poazczegolnych stanowiskaoh w rzekach Adzarskiej ALRP.
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Fig. 3. Rheocricotopus chalybeatus (Edw.) : A — pupa from the River Wehia (Poland),
a — tergite of the VIII abdominal segment? b — thoratci horn. B — pupa from the
River Adzarisckali (Adzhar ASSR). c — tergite of the VIII abdominal segment; d —

thoratic horn
Rye. 3. Rheocricotopus chalybeatus (Edw. ) : A — poczwarka z rzeki Wehiy (Polska).
a — tergit VIII segment!! abdominalnego; b — rog oddechowy. B — poczwarka z rzeki
Adzarisckali Adzarska ASRR). c — tergit VIII segmentu abdominalnego; d - - rog

oddechowy

At stations 5 and 15 the second dominant were the larvae of Cricotopus
spp. + Orthocladius spp., accompanied by Cardiocladius sp., Synortho-
cladius semiviiens, Eukieffeiiella ilkleyensis, E. cyanea, and E. clypeata
larvae. At stations 2 and 3 the second dominant were the larvae of Eu-
kiefferiella cyanea. Station 1 most distinctly differed from the remaining
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stations. The larvae of genus Diamesa (D. gr. cinerella and Diamesa sp. I),
which were less important subdominants at the stations mentioned above,
predominated there.

Type III: Chironomidae taxocens found at stations 6, 9, 10, 12, and
13 were classified. Although these stations are grouped all together on
the dendrite, several Chironomidae communities can be differentiated
according to the domination structure within this type. At stations 9 and
10 the larvae of Rheot any tarsus sp. were the first dominants and at sta-
tion 10 Polypedilum gr. pedestre additionally were the second dominant.
The accompanying forms were Cardiocladius sp., Eukiefferiella gr. bava-
rica, E. ilkleyensis, Orthocladius rivicola, and Cricotopus spp. + Ortho-
cladius spp. At station 12 Polypedilum gr. pedestre larvae were the first
dominant and at station 13 Eukiefferiella gr. bavarica larvae prevailed.
At the two stations the larvae of Cricotopus spp. + Orthocladius spp.
were the second dominants while Orthocladius rivicola, Eukiefferiella
cyanea, Cardiocladius sp. and Rheotanytarsus II were accompanying
forms. However, the station 6 taxccen which v/as included in this type
has numerous features connecting it with type IV of the taxocen. The
first dominants were the larvae of Cricotopus spp. + Orthocladius spp.
and the second — those of Orthocladius rivicola. This domination struc-
ture made it similar to the Chironomidae taxocen which developed at
stations 11 and 14, while it differed from them by the occurrence of the
third dominant Cardiocladius sp. and of a number of accompanying spe-
cies: Diamesa gr. cinerella, Eukiefferiella gr. bavarica,, Orthocladius (O.)
frigidus, and Polypedilum gr. pedestre.

Type IV was characteristic only of two stations: 11 and 14. The first
dominant were the larvae of Cricotopus spp. + Orthocladius spp., the
second one the larvae of Orthocladius (E.) rivicola, accompanied by
Eukiefferiella cyanea, E. ilkleyensis, E. clypeata, Cardiocladius sp. and
Synorthocladius semivirens. This great similarity of the domination
structure was reflected in a very low value of the coefficient of distance.

Type V was only encountered at station 16. The first dominant were
Limnochironomus gr. nervosus larvae, the next ones being Cricotopus
spp. + Orthocladius spp. and Polypedilum gr. nubeculosum. Apart from
Orthocladius rivicola and Rheot any tarsus sp. II larvae, a great number
of forms which played a significant role at other stations were not noted
at this station. This taxocen also showed the highest distance coefficient,
distinctly, distinguishing it from other taxocens.

However, in comparing the number and biomass of Chironomidae and
their ratio to the whole fauna, we obtain a different distribution (Table II).
Station 16 definitely differs from the other ones. The largest number (1662
specimens/m2) and biomass (1.08 g/m2) of Chironomidae which constitu-
ted the most important part of the bottom fauna, were noted there. This
differentiation of station 16 coincides with the classification based on the
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domination structure of the taxocen. Stations 11 and 14 can also be dis-
tinguished because of a very high percent of the number and biomass of
Chironomidae in the whole fauna. However, at the remaining stations the
classification based on the domination structure did not agree with the
numbers and biomass of Chironomidae. The smallest number (51 speci-
mens/m2) and biomass (0.04 g/m2) were noted at station 1 (the second
type of the Chironomidae taxocen). The two successive stations: 2 and
10 showed an identical biomass (0.1 g/m2) and similar number (station
2—118 specimens/m2, station 10—148 specimens/m2). These stations were
previously classified to types II (station 2) and III (station 10) of the Chl-
ncnowidae taxocen. Another group includes stations 6, 8 and 9 (195—
264 specimens/m2, 0.14—0.24 g/m2). Stations 3, 4, 5, 12, and 13 with 312—
365 specimens/m2 and 0.26—0.4 g/m2 biomass constitute the next group.
Station 7 is interesting because of its large numbers (852 specimens/m2)
and great biomass (1.45 g/m2). On the basis of the domination structure
these stations were classified to type I of the Chironomidee taxocen.
The obtained results concerning the number and biomass of Chironomidae
suggest that only station 16 and, to a lesser degree, stations 11 and 14 can
form separate groups. The remaining stations, except for 1 and 7, form one
group.

An analysis of the qualitative composition showed that most streams
and rivers of the Adzhar ASSR had a fairly similar Chironomidae fauna.
Apart from Cricotopus spp. + Orthocladius spp. larvae which form a ta-
xonomic unit composed of numerous species, also the larvae and pupae
of the species Orthocladius rivicola were noted at all stations. At every
station except for 16, Eukiefferiella gr. bavarica larvae were encountered;
E. cyanea was not found at stations 1 and 16 only, E. ilkleyensis, and
Cardiocladius sp. being not noted at stations 1, 2 and 16. At most stations
the larvae of Diamesa gr. cinerella, Brilla modesta, Eukiefferiella clype-
ata, Synorthocladius semivirens, and Rheotanytarsus sp. II were encoun-
tered while the larvae of Limnochironomus gr. nervosus and Polypedilum
gr. nubeculosum were virtually limited to station 16.

The Chironomidae taxocens discussed above were elaborated for
the middle and lower course of the Adzhar ASSR rivers. The spring parts
or the highest parts of streams where most probably different taxocens
occurred, were not taken into consideration.

Altitudinal distribution of Chironomidae taxocens in the different
rivers and streams

In the investigation on the altitudinal distribution of Chironomidae in
different rivers it was found that only in the largest river of the Adzhar
A.SSR, the River Adzarisckali, three types of Chironomidae taxocens
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were encountered. In the upper course at an altitude of 940 m above sea
level the type I of Chironomidae taxocen with Diamesa gr. cinerella
(chiefly D. thienemannui) and Cricotopus spp. + Orthocladius spp. as
dominants, was observed. The number of specimens was 365 per 1 square
metre, and the biomass was 0.4 g/m2. In the middle course, at an altitude
of 650 m above sea level the first, dominants were Orthocladius rivicola
larvae, and the second one those of Cricotopus spp. + Orthocladius spp.,
accompanied by less numerous Eukiefferiella ilkleyensis and Cardiocla-
dius sp. (type II of the Chironomidae taxocen). The number of Chirono-
midae was identical with that at the former station (365 specimens/m2)
but the biomass was lower almost by a half (0.26 g/m2). At an altitude of
257 m above sea level the domination structure slightly changed. The
first dominants were the larvae of Cricotopus spp. + Orthocladius spp.,
the second — those of Rheotany tarsus sp. II, Orthocladius rivicola appear-
ing as the third (type II of the Chironomidae taxocen). Here the lowest
number and the least biomass of Chironomidae as compared to the whole
river length (221 specimens/m2 and 0.14 g/m2) were observed.

The two investigated affluents: Ciruchisckali (665 m above sea level)
and Akvarieta (342 m above sea level) are classifiable to type I of the
Chironomidae taxocen, similarly as the upper sector of the Adzarisckali
in spite of the fact that they lie at a lower altitude. Nevertheless, Chiro-
nomidae biomase and number greatly differed in this two affluents. In
the Ciruchisckali stream, a very large number (852 specimens/m2) and the
greatest biomass (1.45 g/m2) of all the investigated streams were noted.
In the Akvarieta stream, a markedly smaller number and biomass (196
specimens/m2 and 0.24 g/m2) occurred.

In the lower course of the River Coroch at an altitude of 30—44 m
above sea level, type II of the Chironomidae taxocen again appeared, i.e.
the same as in the River Adzarisckali at an altitude of 650 m above sea
level. Yet, the biomass and number were quite different. At an altitude
of 44 m above sea level the lowest number (51 specimens/m2) and bio-
mass (0.04 g/m2) as compared to other streams and rivers were noted. At
an altitude of 30 m above sea level the number (118 specimens/m2) and
biomass (0.1 g/m2) lightly grew but they were still low as compared
with other rivers.

In the right-side tributary of the River Coroch, the Macachelisckali
stream, at an altitude of 62.8 m above sea level, type II of the Chironomi-
dae taxocen also developed its number (321 specimens/m2) and biomass
(0.35 g/m2) being typical for most streams and rivers of the Adzhar ASSR.

A different taxocen developed in the upper (715 m above sea level)
and middle (115 m above sea level) course of the River Cakviscali. The
first dominants were the larvae of Rheotany tarsus sp. II (a part of type
III of the Chironomidae taxocen). Here, the number and biomass were
relatively low: 264 specimens/m2 and 0.15 g/m2, 148 specimens/m2 and

6 Acta Hydrobiologica 22/1
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0.15 g/m2, 148 specimens/m2 and 0.1 g/m2 being noted in the middle course.
In the lower course of the river, at an altitude of 4 m above sea level, the
type IV of the Chironomidae, characterized with large numbers (502 spe-
cimens/m2) and great biomass (0.37 g/m2) occurred.

In the River Kintrisi, at an altitude of 850 m above sea level the larvae
of Polypedilum sp. (gr. pedestre) and Cricotopus spp. + Orl.hocladius spp.
and at an altitude of 112 m above sea level, Eukiefferiella gr. bavarica
and Cricotopus spp. + Orthocladius spp. predominated in the taxocen.
Both taxocens were classified to type III. Their number (312 and 318
specimens/in2) and biomass (0.38 and 0.33 g/m2) were typical of most
streams and rivers at this altitude. In the lower river course at an alti-
tude of 4 m above sea level, the type IV of the Chironomidae taxocen,
similarly as in the lower course of the River Cakvisckali, was noted. The
number (869 specimens/m2) and biomass (0.59 g/m2) of Chironomidae
were very high.

In the River Coloki, at an altitude of 645 m above sea level, type II
of the Chironomidae taxocen was found. However, the number (782 spe-
cimens/m2) and biomass (0.69 g/m2) were much greater here than at
other stations where this type of taxocen was developed. A quite diffe-
rent taxocen was found in the sector near the river mouth. It distinctly
differed from other types so far discussed. Large Chironomini larve: Lim-
nochironomus sp. (gr. nervosus) and Polypedilum sp. (gr. nubeculosum),
typical pelophilous forms, dominated here (type V of the Chironomi-
dae taxocen). Both, the number (1662 specimens/m2) and biomass (1.08
g/m2) were very high. This is a taixocen typical of muddy lowland rivers.

Discussion

Potamon, the taxocen typical of lowland rivers developed only at
station 16 in the Coloki River, while the taxocens of most streams and
rivers of the Adzhar ASSR show montane characteristics and should be
classified as the rhithron. The mountainous character of taxocens is
maintained in the whole length of the investigated rivers, up to their
mouths at the sea, although the climate and vegetation horizons change
along with changing altitudes. Differences between the taxocens of
stations 11 and 14 (4 m above sea level) and stations 5 and 15 (650 m
above sea level) are not so great as it might be suggested by altitude
differences. Simultaneously, the type I of Chironomidae taxocen which
occurs at an altitude of 940 m above sea level in the River Adzarisckali,
is noted in its affluent the River Akvareta at an altitude of 342 m above
sea level. It seems that the character of the substratum and not the height
is decisive for the development of the discussed types of Chironomidae
taxocens. All the investigated streams had a stony substratum. It was
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only in the River Coloki that the taxocen of station 16, developing in
a muddy-sandy substratum, markedly differed from the remaining taxo-
cens.

In spite of the fact that most taxocens of the investigated rivers were
classified to the rhithron, the taxocens in the Little Caucasus were
greatly differentiated. Differences were observed between the catchment
areas of the individual rivers, both with regard to the taxocen type, num-
bers and biomass. The ta'xocen developing in the River Corochi at sta-
tions 1 and 2 had the domination structure typical of type II of Chirono-
midae taxocen, yet it had the smallest numbers of all the stations. It
should be remembered, though, that the River Corochi is the largest river
of the Adzhar ASSR and is noted for its rapid current, great annual va-
riation in water yields and outstandingly high turbidity. These factors
are responsible for the poor development of the algal cover on the sub-
stratum. A reduction of the bottom fauna, especially of Chironomidae
which do not find beneficial development conditions here, must follow.
This type of the fauna characterized by a markedly reduced qualitative
and quantitative development is typical of large Caucasian rivers which
were classified as a separate group by 2 a d i n (1950).

The Chironomidae taxocen in the River Cakvisckali at stations 9 and
10 is very interesting, as it has a peculiar domination structure (the first
dominant: Rheotanytarsus sp. II) with low numbers and biomass. A simi-
lar community in which Rheotanytarsus larvae (R. nigricauda) domina-
ted was found in zone 2 (epirhitral) in the River Fulda in 1952. The view
has been adopted that this species was distinctive for this zone. In the
following years it was not observed in such numbers there. L e h m a n n
(1971) suggested that a change in the Chironomidae community resulted
from increased pollution of the River Fulda. In the Cakvisckali stream the
chemical composition of water at stations 9 and 10 (Table I) shows that
these streams are very poor, with trace amounts of nitrites, very low oxi-
dability, and low content of dissolved CO2 as compared with other Adzhar
streams. In this case the chemism of water could be responsible for the
formation of a different Chironomidae taxocen.

No major differences between the Chironomidae taxocens from streams
and rivers of the Little Caucasus and the taxocens developing in European
mountainous and submontane rivers were observed (D r a t n a 1 et al.
1979, Ko w n a c k i 1971, R i n g e 1974, T h i e n e m a n n 1954). Type
I of the Chironomidae taxocen developing in the upper course of the
Adzhar streams is similar to that found in European submontane str/eams
and rivers in winter and early spring season. Types II and IV of the Chi-
ronomidae taxocen are characteristic of most streams and rivers of the
Adzhar ASSR. A similar community was observed in Western Carpa-
thians ,in the lower course of the River Bialka (K o w n a c k i 1971) and
in the middle course of the Dunajec (D r a t n a 1 et al. 1979).
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To sum up it can be claimed on the basis of the Chironomidae taxocens
here distinguished that investigated rivers and streams of the Little
Caucasus, feeding the Black Sea, did not form a separate type of rivers.
They are similar to other mountainous and submontane rivers of Europe.
However, it is characteristic that in most of them only a rhithron taxo-
cen is developed in the whole length. A rhithron and potamon taxocen
can be distinguished only in the River Coloki. The zonal distribution
of Chironomidae taxocens, observed in the different streams and rivers
did not agree with altitudinal changes. Sometimes greater differences
could be observed between the taxocens of different rivers than between
the upper and middle course of one river. The factors which determine
the distribution of Chironomidae taxocens are: the type of the substra-
tum, water chemism, turbidity, and variation in water yields.

We would like to thank Dr Friedrich Reiss for taxonomic verification
of the Tanytarsini.

STRESZCZENIE

Badania larw i poczwarek Chironomidae byiy czQscia. ogolnego opracowania fauny
dennej rzek i potokow Adzarskiej ASRR (Z o s i d z e 1972). Materialy do badan zbie-
rano na 16 stanowiskach (rye. 1) usytuowanych na wysokosci od 3 do 940 m n.p.m.
w roznych piQtrach klimatycznych i roslinnych (tabela I). Wyrozniono 82 jednostki
taksonomiczne Chironomidae (tabela II), wsrod ktorych kilka bylo nowych dla fauny
Kaukazu: Macropelopia maculipennis ( Z e t t . ) , Conchapelopia pallidula (Meig . ) , Nilo-
tanypus dubius (Me ig . ) , Eukietferiella ilkleyensis (Edw.) , E. clypeata ( K i e f f . ) , Cri-
cotopus (C.) vierrensis (G o e t g h.), C. (C.) tremulus (L.), C. (C.) similis Goe tg 'h . ,
Rheocricotopus chalybaetus (Edw.), Paracricotopus niger ( K i e f f . ) , Parakiefferiella cfr.
dentifera Wiilk., Heleniella cfr. ornaticolis (Edw.), Tanytarsus brundini L i n d e b . ,
Rheotanytarsus distinctissimus B r u n d i n, Rh. muscicola K i e f f . oraz rodzaj
Rheosmittia.

W badanych potokach wyrozniono pie.c typow taksocenow Chironomidae (rye. 3,
tabele III i IV). Najbardziej charakterystyczny dla badanych potokow byl II typ takso-
cenu Chironomidae, w ktorym dominowaly larwy Orthocladius (E.) rivicola. Rozwijal
sie. w srodkowym biegu badanych rzek na wysokosci 30—655 m n.p.m. Bardzo podobny
byl IV typ taksocenu Chironomidaef ktory spotykano w przyujsciowym biegu rzeki na
wysokosci 4 m n.p.m. Pierwszym dominantem byly larwy Cricotopus spp. + Orthocla-
dius spp., drugim — Orthocladius (E.) rivicola. W gornych odcinkach rzek i potokow
rozwina.1 siQ I typ taksocenu Chironomidae, w ktorym dominowaly larwy Diamesa gr.
cinerella. Do III typu taksocenow Chironomidae zaliczono kilka ugrupowah o dose
zroznicowanej strukturze dominacji. W gornym i srodkowym biegu rzeki Cakvisckali
pierwszym dominantem byly larwy Rheotanytarsus sp. II. W rzece Kintrisi w gornym
biegu dominowaly larwy Polypedilum sp. (gr. pedestre) i Cricotopus spp. + Ortho-
cladius spp., a w srodkowym Eukiefferiella gr. bavarica i rowniez Cricotopus spp. 4-
Orthocladius spp. Typ V spotykano tylko w przyujsciowym odcinku rzeki Coloki (sta-
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nowisko 16), na wysokosci 3 m n.p.m. Rozwijaj^cy sie, tu taksocen Chironomidae zde-
cydowanie odbiegal od pozostalych typow. Dominowaly tu pelofilne formy Limnochiro-
nomus sp. (gr. nervosus) i Polypedilum sp. (gr. nubeculosum). Rowniez na tym stano-
wisku zanotowano najwi^ksza, liczebnosc (1662 osobniki/m2) i biomasQ (1,08 g/m2) Chi-
ronomidae w porownaniu z innymi stanowiskami. Natomiast na pozostalych stano-
wiskach podziai przeprowadzony na podstawie struktury dominacji nie pokrywa sie,
z liczebnoscia, i biomasa. Chironomidae. Jedynie w pewnym stopniu na tej podstawie
da si§ wyroznic stanowiska 11 i 14 (IV typ taksocenow Chironomidae), na ktorych
procent liczebnosci i biomasy Chironomidae w stosunku do calosci fauny jest bardzo
wysoki. Na pozostalych stanowiskach uzyskane wyniki wskazywaly, ze wie,kszosc
taksocenow Chironomidae ma bardzo podobna, liczebnosc (118—265 osobnikow/m2)
i biomasQ (0,1—0,4 g/m2), z wyj^tkiem stanowiska 1 (51 osobnikow/m2, 0,04 g/2) i stano-
wiska 7 (852 osobniki/m2, 1,45 g/m2).

Biora.c pod uwage, sklad gatunkowy, strukture. dominacji, liczebnosc i biomase.
Chironomidae, mozna przyj^c, ze sa, to taksoceny charakterystyczne dla rzek i potokow
gorskich — rhitronu. Tylko w przyujsciowym odcinku rzeki Coloki rozwinaj sie. takso-
cen charakterystyczny dla rzek nizinnych — potamonu. Tak WIQC, z wyja,tkiem rzeki
Coloki, w ktorej wyst^puje strefa rhitronu i potamonu, pozostale rzeki Adzarskiej
ASRR maja, tylko strefe^ rhitronu na calej swej dlugosci. Wydaje SIQ, ze czynnikiem
maj^cym decyduja,ce znaczenie dla omawianych typow taksocenow Chironomidae jest
charakter podloza. Wszystkie badane potoki i rzeki maja, podloze kamieniste, jedynie
na stanowisku 16 jest dno muliste.

Pomimo tego, ze wie^kszosc badanych rzek zaliczono do rhitronu, to strefa ta jest
bardzo niejednorodna. Znaczne roznice zaobserwowano pomi^dzy zlewniami poszcze-
golnych rzek zarowno jesli chodzi o typ taksocenu, jak i liczebnosc oraz biomase..
Prawdopodobnie jest to spowodowane przez roznice w chemizmie wody, me^tnosci i wa-
haniach rocznych przeplywu wody w poszczegolnych rzekach.

Na podstawie wyroznionych taksocenow Chironomidae stwierdzono, ze badane
potoki i rzeki Malego Kaukazu wpadaja.ce do Morza Czarnego nie tworz^ odre_bneao
typu i sa, podobne do innych rzek gorskich i podgorskich Europy.
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