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BENTHIC INVERTEBRATE FAU NA  OF HIGH 
M O U N TAIN  STREAMS IN  THE CAUCASUS

1. HISTORICAL OUTLINES OF FAUNI STIC INVESTIGATIONS 
IN THE WATERS OF THE CAUCASUS

The C aucasus and the T ra nsc auc as ian  area  belong to the  m ost in te -
resting  te rr ito r ie s  of the  USSR as for as n a tu re  in concerned. O n a re la -
tive ly  sm all a re a  a g re a t  v a rie ty  of landsca pe forms are  found, s t a r -
ting from the snow -capped tops of the G reat C aucasus (Photo 1) to the 
sub-trop ical low lands of K olchida and Lenkoran. T h e r e  a lso  occur a ll
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k inds of aq ua tic  env ironm en ts: springs, often m inera l ones, tu rb id  g la -
cial stream s (Photo 2), num erous rivers  of w hich  the  R iver K ura  is the  
b iggest (Photo 3), m ounta in  lakes, the eno rm ous Lake Sevan, sa lty  lakes, 
seas ide  m arshes, and finally  the  Black and the  C asp ian  Seas. A part 
from  na tu ra l aguatic  biotopes a num ber of reservo irs , canals, and fish 
ponds w ere  bu ilt there . T hese w a ters  a re  inhab ited  by  a  v e ry  rich 
faunistic  w orld.

The first m entions on the C aucasus fresh w a te r fauna can be a lre ad y  
found in ancien t w orks (H erodot, Elian), those  of A rab ic  ge og raphers 
(A l-Istachri, Ibn-al-Fakich), A rm enian h istorian s (K agankatvaci) and la -
ter in the repo rts  of R ussian travelle rs. In the se  papers inform ation is 
found m ostly on occu renc e  of som e fish species in the C aucasus w ate rs  
and the  T ra nscaucas ian  area . In  the  19th ce n tu ry, the  C aucasus w as 
v is ite d  by num erous natu ra lis ts; the ir papers con ta in , am ong others, 
da ta  on aquatic  organ ism s and  fish species of tha t region.
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System atic  hydrobiological investiga tions carried  out in the  C a u -
casus began  in 1912 w hen  professo r A. N. D erzhav in  organized Ichthyolo- 
gical L abora to ry  in Baku. Pro fessor D erzhavin w as also the  o rga -
nizer of the  Sevan H ydrobio logica l S ta tion  (1923), one of the  o rgan i-
zers of the  Zoological In stitu te  of the  A z erbaijan  A cadem y  of Sciences, 
and for m any ye a rs  the head of the  L abora tory  of H ydrobiology  and 
Ich thyology  in tha t Institute . His scientific ac tivity , like tha t of the 
m ajority  of pioneers of hydrobio logy, w as m any-sided. H e w as an  
outstand ing system atist, ex p e rt in cru s tacea  (C um acea, Am phipoda)  
of w hich he described a num ber of species from  the T ranscaucasian  
area ; he w as also an  em inent ichthyologist. H e in itia ted  com plex inves-
tiga tions of the low er cou rse  of the  R iver K ura. A t p resen t his hydro- 
biological ac tiv ity  is c arried  on by his pupils, among o thers professor 
A. G. K asymov. T ogether w ith  a large  team  of sc ientists they  con ti-
nue the ichthyo logical and hydrobiolog ical investigations initiated 
by professor D erzhavin in the low er R iver K ura and in the  two 
dam re servo ir  i.e. th e  M ingiechaurslci and the  V arvarynsk i, built on 
it; th e y  a lso  c a rry  investigations in lakes and  stream s. R ecently inves-
tigations have  been  focussed on the influence  of petrol pollutions on 
the biocenoses of the C aspian Sea.



The beginnings of hydrob iology  in G eorgia date  bask  to the  th ir-
ties' of our cen tu ry  and are  connected w ith  the  nam e of p rofessor 
V. N. N ikityn . In 1931, professo r N ik ityn  estab lished  the H ydrobiolo- 
gical L abora tory  a t the Batumi V NIRO  S ta tion (A ll-U nion Scientific 
In stitu te  of F ishe ry  and  O ceanog raphy). Then he  moved to Tbilisi 
w here  he  founded the H ydrob iolog ical-Ichthyo logical L aboratory at 
the  G eorgian Section of the  A cadem y of Sciences and then becam e 
the head  of the  D epartm ent of Zoology of the U n iversity  of Tbilisi 
w here  he lec tu red  a lso on hyd rob io logy . The H ydrobio logica l-Ich thyo lo - 
gica l L abo ra to ry  (of the  In s titu te  of Zoology of th e  G eo rgian A ca-
dem y of Sciences), for m any ye a rs  headed by pro fessor A. S adow -
ski — a Pole by  orig in —  ca rried  ou t investiga tions in the  upper and 
m iddle course of the R iver K ura and its C aucasian tribu taries , in m oun-
ta in  lakes, in m ounta in and subm oun ta in dam  re servo irs. The G eor-
g ian D ivision V NIRO in Batumi concen tra te s its in tere st m ainly of 
fish ponds.

In the A rm enian  SSR the hydrob io logical sta tion on the Lake Sevan 
is of g re a tes t im portance . T he w orks of its staff on the  unique flora 
and fauna of tha t lake a re  w orld  know n.

In N orthern  O setia, in O rdzhonikidze, the H ydrob io logica l Sta tion 
of the A gricu ltu ra l Ins titu te , d irec ted  by  pro fessor D. A. T arnogradski, 
has been ca rry ing  scientific ac tiv ity  for m any years.

A s a resu lt of ac tiv ities ca rried  ou t by  the above m entioned h yd ro -
biological cen ters and due to Soviet re searches , am ong them  p ro fes-
so rs V. I. Zhadin, A. L. Bening, K. R. F ortunatov, 2319 species and 
forms of fresh w a te r fauna w ere  reco rded  in the w a ters  of the terr :- 
tories beyond the  C aucasus (K a s y m о v 1972).

2. FAUNISTTC CH A RAC TE RISTIC S OF H IG H  M O U N T A IN  STREAMS

A very  interesting  faunistic w orld inhabits the m ountain stream s 
and rivers of the C aucasus. E labora tion of the  benthic fauna of the 
R iver B akurianka m ade by M u r  v a n i d z e  (1949) w as a classica l 
one. The papers by B e n i n g  and P o p o v a  (1947) give a hydrob io -
log ica l e labo ra tion  of the  R iver Z anga from its sp rings to  Eriv.:n. 
K a k a u r i d z e  (1946) g ives a description of the ben thic fauna of 
the stream  D abąkhan, w hich crosses the  botanical garden  in Tbilisi. 
Som e m inor m en tions on the  benth ic  fa una in  some stream s of th e  
G reat C aucasus can be found in pro fessor D. A. T arnog radsk i's algo- 
logical pub lica tions ( T a r n o g r a d s k i ,  P o p o v  1932/1933). In his



study  dealing w ith fresh w ater fauna of the  C aucasus K a s y  m o  v 
(1972) p resen ts  the re su lts  of investigations  carried  out in 29 rivers  
and stream s of the  G reat C aucasus and  Small C aucasus in the ir low er 
and m iddle course. Z o s i d z e  (1973), K o w n a c k i ,  Z o s i  d z e  
(1980) g ive  in the ir pape rs charac teristics  of the  ben thic  fauna of the 
A dzhar ASSR rivers  and stream s, w hereas, K o w n a c k a ,  K o w -
n a c k i  (1Э71) e la bo ra ted  such charac te ristics  of some stream s of the 
G reat C aucasus in the K azbek and S vanetskiy  regions. N evertheless, 
the  C aucasus fauna of stream s and riv ers  has not been  fully  determ i-
ned as ye t, and requ ires  fu rther investigations.

In 1970 hydrob io log ica l investigations w e re  carried  out in some high 
m ountain stream s and riv e r s  of the  G reat C aucasus. Investigations  co-
vered  the  left side tr ibu taries  of the  R iver A lazan i: K ishchay, K ur- 
m ukhchay, T alachay , K atekhchay , and  B elakanchay in the  territo ry  
of A zerbaijan  and  the  upper cou rse  of the  R iver T e re k  and  its glac ia l 
tr ib u tarie s  Suatisi, M naisidon , C hkheri flow ing dow n  from  the  so u th -
ern  and  e a s te rn  slopes of the  Mt. K azbek in the  te rr ito ry  of G eorgia . 
T hese investigations aim ed a t p resen ting  the  inve rte b ra te  fauna com -
position, zonal distribution  of faunistic  associa tions, and a ttem p ted  at 
e luc idating  the  origin of this fauna in  the  stream s of the G reat C au -
casus.

In the  investigated  stream s larv ae  of insects, specia lly  Diptera of 
the fam ily C hironom idae, a re  the  m ain com ponen ts of the  inverte b ra ta  
fauna. T heir share  u sually  exceeds 50 per cen t of the to tal fauna and 
e ve n  in some secto rs of stream s th ey  are  the on ly rep re se n ta tiv es  
of inverte b ra tes . F rom  o ther g roups the  la rv a e  of m ayflies, stone-flies, 
and D iptera  of the  fam ily Sim uliidae  (Fig. 1) are  fa irly  num erous in 
som e stream s. In the se  stream s abou t 100 taxons  of inv erteb ra tes  can  
be found w h at is re la t iv e ly  little . In  th e  b es t recogn ized m ountain 
rivers of Europe i.e. the  R iver Fulda and the  R iver Raba, over 500 sp e-
cies w ere  found ( M a r t e n  1984, L e h m a n n  1971, K o w n a c k i  
1975). It should be, how ever, rem em bered tha t in  the  C aucasus only 
the  highest sectors of stream s w ere  inves tigated, w hereas, in  the  above 
m entioned rivers their  w hole  cou rse  w as determ ined .

The fauna of pa rtic u lar ca tchm ent are as  and  e ve n  pa rtic u lar s ta -
tions w ithin  the  stream  is v ery  differentiated. Fou r types  of zooceno- 
ses w ere  distinguished . The m ost fre qu en t ty pe  enc oun te re d  in  the  
investiga ted  stream s is the  high m oun tain  zoocenose  in  w hich  C hiro-
nom idae, w ith  larva e  of the  genus D iam esa, cons titu te  the  m ain e le -
ment. Som etim es larv ae  of Sim uliidae  occur along w ith  them  in fa irly  
la rg e ' num bers, w hereas, partic ipa tion  of m ayfly and  stone-fly larva e  
is re la tive ly  small. In  th e  second type  of zoocenoses larv ae  of Chiro-
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Fig. 1. T ota l n um b er o f m a cr o in ve rteb ra te s an d  p er c en ta ge  d istr ib u tion  o f d ifferen t  
tax a  at sam p lin g  si tes  in th e  C a u c as u s  'stream s: K ish ch ay , K u rm u k h ch ay , T a la ch ay ,  

K atok ch a y , B e la k an ch a y  (A zerb a ija n  SSR)

nom idae  — O rlhocladius (Euorthocladius) rivicola  and stone-flies do-
m inate. M ayflies of the genus Baetis and Epeorus a re  an  im portan t 
e lem en t in this zoocenose. In  the  th ird g roup of zoocenoses Chirono- 
m idae  — Eukie ilerie lla  cyanea  a re  the  dom inating forms. The least 
common is the  associa tion  w he re  m ayflies, caddis-flies, stone-flies, 
and Tricladidae  dom inate. This type  is en cou n tered  in sm all forest 
tr ibu taries of m ain stream s.

O bservations of the  fauna distribu tion  along the cou rse  of stream  
perm it to distinguish  some associations differing both  in num ber of 
individuals and specia l com position as w ell as in dom inating ch a ra c te-
ristic  species. In  the  upper cou rse  of the  R iver T e re k  and its high 
m ounta in tr ibu tarie s the  follow ing d istribution  of the fauna w as found 
(Fig. 2). In  the stream , ju s t be low  the g lacier, no rep rese n ta tiv es  of 
the fauna w ere  repo rted, though num erous C hironom idae  of the  genus 
D iamesa  and s tone  flies Protonem ura alticola  w ere  seen  flying above 
the stream . But a lre ad y  50 m below  the  g lac ie r individual, v e ry  young 
larva e  of the genus D iamesa  w ere  encoun tered . A t a d istance  of 500 m 
from  the g lac ier a cha rac teristic  association, consisting m ainly of Dia-
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Pig . 2. D istr ib u tion  of b ottom  fau n a  co m m u n itie s in  th e  C au cas u s stream s: Terelc,  
S u atis i, M n aisid on  an d  C hk h eri ( =  C zheri) (G eo rg ian  SSR). T h e co m m u n itie s are  
c o m p o se d  acco rd in g  to  th e  in d e x  of d o m in an ce; n u m b er in c irc le  =  first d om inan t,  

+  =  subdom inanL , —  =  ad om in an t, s . =  sp rin g  stre am s

m esa  larvae , w as found. T hese  w e re  hard  to identify but on the  basis 
of specim ens collected a t lea st th re e  species w ere  found to occur: Dia- 
m esa caucasica, D. tskhom elid zei, D. sakar tve lla . This associa tion  d e -
veloped  in the  stream s M nais idon  a nd  C hkheri along their  w hole 
course . In the  stream  Suatisi fo rm ed by m erging of som e g lac ia l and  
spring stream s the above m entioned associa tion  developed only in 
g lac ia l stream s. In  the  spring stream  the  first dom inant w ere  la rv a e  
of O rthocladius rivicola.  This species dom inated  also along the w hole 
leng th  of the  stream  Suatisi from  the  place  w here  all th e stream s join. 
This proves a m arked influence  of spring stream s and  the  num erous 
springs situa ted  on the  river bank  on the  c ha ra cter of biocenoses. W h e -
reas, in the investiga ted  sec to r of the  R iver T erek  (at the a ltitude  of 
1700 to 2200 m) m ainly a n  associa tion consisting of la rv a e  of Eukief- 
fe iie lla  cyanea develops.  This species dom inates also in  the tr ibu taries  
of the R iver T erek  in  all sec to rs c lose to the estuary .



3. ZOOGG OGR APH 1C REM ARKS O N  THE  F A U N A  OF HIGH  
M O U N T A IN  ST R E AM S

Z oogeographie investigations of fresh w ater fauna of the C aucasus 
w e re  s tarte d  by p rofessor D erzhavin w ith a series of pape rs on d is tri-
bution and o rigin of fish and cru stacea . T hese inves tigations w e re  sub -
sequen tly  continued by K a s y m o v  (1972).

Z oogeographie considera tions p re sen te d  in th is paper w ere  c a r-
ried out exc lu sive ly  on the basis of the genus D iamesa. This genus 
w as chosen since its la rva e  and pupae a re  typ ical inhab itan ts of m o-
un ta in  stream s and these  a re  the  investigation object.

In the  G reat and Small C aucasus 13 species of the  genus Diam esa  
w ere  found to occur ( K o w n a c k i ,  K o w n a c k a  1973a, 1973b, 1974, 
1980, S h i l o v a  1968). D iam esa lindro thi, regarded  by some au tho rs 
as a boreal form, had a lre ad y  been sygnalized from o ther m ounta ins 
of Europe and should be  re garde d  as an bo reo -a lp ine  elem en t. The fol-
low ing a re  bo reo-alpine  species of la rge  ra nge: D iam es aberrata, D. 
bertram i, and D. thienem anni. A mong Eu ro-C aucasian species D. mar- 
tae  and D. m odesta  h a ve  a n  A lp ine-C aucasian type  of d is tr ibu tion  
D. lav ille i P y rene sia n -C aucasian  ty p e  of distr ibu tion , w hereas , D. vail- 
lanli and D. thom asi a m ounta in type  of la rge  range both  in  the  geo -
g raph ic al and v ertica l sense. S ubponto-M ed iterranean species are : Dia-
m esa sakartve lla  and D. ka sy m ov i  found in  the  C aucasus and in the 
m ountain s of Small A sia (the m oun ta in of L ebanon — M oubayed, La- 
v ille  1983) as w ell as species found, so far, in th e  C aucasus i.e. Dia-
m esa caucasica  and D. tskhom elid ze i  (Tab. 1).

It can be seen from  the  above p resen ted  data  th a t in  fauna of Dia-
m esa  of the C aucasus the partic ipa tion  of boreo -lp ine  species in  re la -
tive ly sm all w hen  com pared w ith  o ther m ountains of Europe. Let us 
ta k e  for exa m ple  the T a tra  M ts w he re  for 14 species of the  genus 
D iam esa  7 show  a bo reo-m ounta in  d is tr ibu tion  ( K o w n a c k i  1986). 
In  the  fauna of the C aucasus, on the  o ther hand, E uro-C aucasian and 
subponto -M ed iterranean  species p revail. It should, thus, be  assum ed 
th at the period of the Q a rtern a ry  g laciations, w hich m arked ly influen-
ced the fauna of D iam esa  of the  T a tra  M ts did no t p lay  such an im -
po rtan t ro le  there . In  spite of it th ere  is ev iden t concurre nce  betw een 
the  m ountain fauna of Europe and th at of the  C aucasus. For 13 species 
of D iamesa  from  the  C aucasus only 4 have  no t y e t bee n found in the 
m oun tains of Europe. H ence, th ere  w as a perm anen t exchange of spe-
cies be tw een  the C aucasus and the  m ountains of Europa, w hereas 
connections betw een  the C aucasus and the  o ther m ountains of A sia



T a b l e  1

Zoog<4>grtip h ica l e le m e n ts in th e  faun a  
of the  g en u s D i am es a  in C au cas u s

Z oo ge og rap h ic a l e lem e n ts S p e cies

D, a b e r  rat  a
D. bert  r am i

B ore o-A lp in e
D. th ie n e m a n n i
D. l in dr o th i

D. m ar t ae
D. m o d e s t a

E u ro-C au casian D. th om a s i
D. la v i U e i

D. s a k a r l v e l l a
S u b p o n to -M ed iterra n oa n D. k a s y m o v i

C a u cas ian D. c au ca s i ca
D. ts k h o m elid z ei

a re  considerab ly  looser. A s a  m atter of fac t D iamesa  of the  m ountains 
of A sia are  not w ell recognized hitherto , nevertheless  some conclu -
sions can a lrea dy  be d raw n  on the  basis of the ex is ting  data. For 
exam ple  in the w hole H im alayas, 11 species of Diamesa w ere  found 
bu t only 1 species, i.e. D iam esa aberiata , is a species common to the 
H im alayas, the C aucasus, and the m ountains of Europe.

P o lish  A c ad e m y  o f S c ie n ce s  
L aboratory  of W ate r  B io lo g y  
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A n d r z e j  K o w n a c k i

F A U N A  B E ZK RĘ GOW CÓW  W  W Y SO K O G Ó R SK IC H  PO T O K A C H  K A U K A Z U

W  p o tok ach  K auk azu  g łów n y m  sk ład n ik ie m  fa u n y  b ez k r ęg o w c ó w  są  la rw y  
o w a d ó w , a zw łas z cz a  m u c h ó w k i z rod zin y  C h i r o n o m i da e  (rys. 1). O b se rw u ją c  roz -
m ie sz c z e n ie  fau n y  w zd łu ż  b iegu  p o to k ó w  w yr ó ż n io n o  k i lk a  z es p o łó w  r óżn ią cych  
s ię  zaró w n o  i lo śc ią  os ob n ik ó w , sk ład em  g atu n k ow ym , jak i c h ar ak te ry styc zn y m i  
gatu n k am i d o m in u jącym i (rys. 2). W  p oto k ac h  lo d o w c o w y c h  u w rót lo d o w c a  n ie  
zn a le z ion o  p rz ed s ta w icie l i fau n y . A le  już  p on iże j lo d o w c a  w  o d le g ło śc i  o k o ło  50 m  
s p oty k an o  p o jed y n c ze  m łod e lar w y  C h i r o n o m i da e  z rod zaju  D ia m es a .  W  o d le g ło śc i  
500 m od  io d o w ca  ro zw ija  s ię  c h a ra k ter y sty c zn y  ze s p ó ł z ło ż on y  g łó w n ie  z  larw  
k ilk u  g atu n k ó w  D iam esa . N a to m ia s t w  p oto k ac h  b io rą cy ch  p oc zą tek  ze  źr ód e ł d o -
m in o w a ły  la r w y  O r th o c la d iu s  (E.) ri v ic o la .  Po p o łą cze n iu  s ię  w s z y stk ic h  w ię k s z y c h  
p otok ó w  p o w s ta je  d u ża  w y s o k o g ó r s k a  rzek a , w  k tó rej ro zw ija  s ię  g łó w n ie  z es p ó ł  
złoólony z larw  E u k ie i le r ie l la  c ya n e a .

P on ie w aż  gatu n k i z rod zaju  D ia m e sa  są ty p o w ym i m ieszk ań c am i w y s o k o g ó r -
sk ich  p oto k ów  W ie lk ie g o  K au k azu , stara n o  s ię  w y ja śn ić  sp ra w ę ich  p och od z en ia  
S tw ie rd zo n o  w y s tę p o w a n ie  13 ga tu n k ó w  z  rod zaju  D ia m e s a  (tab. 1). T y lk o  7 ga -



tu n k ó w  m a ro z m ies z c ze n ie  b or e o-a lp e js ld e . P oz osta ło  to ga tu n k i eu ro -k atik ask ie
i su b p on to -m ed yto r ra n e ń sk ie  oraz  d w a  u zn an e c h w ilo w o  za  e n d e m ity  k a u k as k ie .  
N a 13 g a tu n k ó w  D iam e s a  z K au k azu  ty lk o  4 n ie  z os ta ły  d o ty c h c za s  stw ier d z on e  
w  g ór ac h  E u ropy. Is tn ia ła  za tem  sta ła  w ym ia n a  g a tu n k ó w  p om iąd zy  K au k azem  
a góram i eu r op ejsk im i. N atom ias t zn ac zn ie  m n ie js ze  są  p ow iąz an ia  p om ięd zy  K au -
k azem  a p o z os ta ły m i góram i A zji. P r zy k ład ow o  w  c a ły c h  H im ala jach  stw ie rd z on o
11 g atu n k ów  D iam es a ,  a le  ty lk o  D i am e s a  a be r r a t a  j es t w s p ó ln a  dla H im a la jó w , 
K auk azu i gór  E u ropy .


