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ABSTBACTt
Zoobenthic investigations were carried oat in 1971 - 76
in the oligohaline lakes Hietria and iiuntaBl, at Roma-
nian Black Sea coast. A Tar'. ef descriptioas are given of
the different indicator eystems used in evaluating tro-
phio B-tatus. A method ie performed for calculating
abtindaacy index for Chironomidae populations. Based on
t&e correlation between -the quotients obtained for the
plytoplanlrtonic indicators and the reBults fiirnished
by -the Chironomids, it was showed that Hietria remained
mesotrophic while Kun-tasi beoane eutrophic during the
last decade.

INTRODUCTION

.Since l971. » the Homanlan Insfeltutie of Marine Researches

has been carrying out an exteiislve study of the ferophlc ecology
of the brackish water lakes Hlstrla and Nuntagl, bo  situates in
lyhe vicinity of Slnoe Lagoon. Chls study has Includecl observations
pf temperature, salinity, dissolved oscygen concentrations, and of
pliytoplankfeon, zooplankton, zoobeathos blomass seasonal fluctua"
felons. This paper presents a preLlmlnary account of the ecological
conditions of the commtuiltles found In the above mentioned lakes.

METHODS

The beiLtlilc fauna liave been taken wlfch a van Veen - type

bottom sampler, covering 22$ cm. . Two samples (of about; 85o ca5
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each) were usually taken at one statloa. A smaller number of. samp-
les had to be taken from the littoral zone, since the coarse frex-
tare of toe rocky sediment (at Left shore In Histrla), and the
presence of macrophytes (In both these lakes) made It difficult to
obtain quantitative^ reliable samples. Between 18 January 1971
and 2o December 1976, samples were taken montoty from 288 sampling
sites. These samples were preserved in 4?S formalla, washed and
sieved In the Laboratory fcteough a o. 2 mm mesh. A. Uogether 4, 622
Chlronomld larvae were examined. These Individuals constitute the
primary material of the present work. In the same time, altogether
^5L adult specimens were collected wltli sweep nets on the herba-
ceous vegetation and studied In toe laboratory*

THE TEOPHIG - TYPE GE&fiACIERIZATION

Various biological Indicator systems have been develo-.
ped for assessing the trophic status of lakes. In praotlce, such
Indicator systems can also be used for determining the degree of
pollution or eutroplilcatlon of a Lake, altliough this modell of
trophic criterlor elucidates static rather tlian dynanlo aspeota
of modifications. Moreover, E&WSON (^) considers that; Indicator
systems give reliable results onLy when applied to Lakes within
somewhat restricted geographical region.

Attempts also have been made to characterize envlronnen-
tal conditions by the number of species present regardless of
whether these species are represented, by few or many tndivldual. a.
Another approach has been to search for ecological donlnants and
to classify and name communities or assoclattona by their dominant
species.

NYGAABB and others (2) have dlomthat the trophic type
of water body may be Indicated by the proportions of members of ,
certain algal groups. On the basts of these find Ings, several
formulas have been developed. One of the most suitable Is that of
ITYGAAEDs G = (Cy+ Gh+ Oe+ Bu)/l . The sum of the Gyanophyceae+
+ ChLorococcaI.es + CentraLes + Euglenlacea species Is divided by
the number of Desmldlaceae species. If the quotient (0) Is less
than L, the water Is ollgotrophtc. If It ranges between I and 2. 5,
the water body Is mesotrophlc, and if l<: ts more than 2. 5, t>he wa-
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tier Is eutrophic. According to t;]ie ROBAK aafl STADNIGIUG (,§) dafea,
the following classification Is obbainedt

HJLS^rl2 SHS£S£i

Cyanophyceae

Ghlorococcales

Centrales

Euglenlaceae

Desmldlaceae
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2
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Therefore, the values for prlEary production Indicates
tliat the Lake Hlstrta Is still mesotrophlc (0 = 2. 56), while the
lake Nunba?! Jaad becaiae moderately eutrophlc (0 = 3. 37).

Among the dlfferenl; animal groups there are certain
forms for suitable teophlc types. Hence IHIENEilANN (6) based his
theory of Lake typology on the presence or absence of certain

Chlrononld Larvae. la the case of s1;agi;.ant: wafcer communities, some
typical stenoxyblont Chlronomlds, such as Acrlcofeo us Lucens ZET3?.

are found In oLlgotrophtc Iskes, while some other specl. es such as
Mlcrotendl es chlorls tSEIQ., Po efiilum nubeculosum I.EBIG. and
Pelo la unctl eimls F. are characteristic of nesotrophlc lakes.
.Biaryoxybl.ont forms, such as Ghlronomus lumosus L., are most re-
presentatlve of euteophlc takes*

The disadvantage of all these systems Is thetr ssrong
dependence on the sample size. Accord liig 60 PRESTOK'(^), the num-
ber of species Increases as the sample size Increases. jiispeclaLly
the records of rare Indicator species depend on the total number
of specimens counted. Comparable results are obtained If the sam-
pie size Is kept consfcant;.

THE CHIKONOMID INDICATORY SUR7ET

The aim of the present study was to use fche Chlronocild
fauna characteristics for assessing the trophic features of Hls-
ferla amd Nuntagt lakes, and compare Its suitability for this pur-
pose with that of phytoplanktion Indicator syateois.

As JKSS'EFEUC (^) observed, the mean number of species
Is highest In eutropJilc lakes and Lowest In ollgotrophlc, meso-
and especially polyhumlc waters. However, the total, number of Chl-
ronoml^ population (Table I) was. toe largest; In Hlstrla (22 spe-
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Table I

Abimdancy and Blomass of Clilronomldae

Populations in the Hlstrla and Nimtagl Lakes

Clilronomldae
populations: ASIInd'aSSyBTomaSS

-%-

;Pe lop la purxctlpermls F.

Kanocladlus bloo Lor ZEIT.

Acrtcotopus Lucens ZEST.

parse Lad lus conversus ¥»ALK.

IsocLacli.us sylvestrls P.

Isoc Ladl. us intersectus SIABG.

IsocL&dLus ornatus !uEIG.

IsocLadlus obnixus 1»(AIE.

psammocladi. us braunal &OEIGH.

HaLoeladI. us var lans 8'IASG.

HaLocLadlus varlabtLls SIAEG.

ffrlcotopus tolaimulatus MCQ.

Cricotopus blclnctus ?£BIG.

Gricotopus festlveLlus KIES'F.

Crtcotopus vlerrlensls &OBISH*

Grlcotopus fLavoctnctus EIBFF.

LicHiochlronomus nervosus STAEG.

PolypedlLum convlctum  AI£.

Chlronoinus plumosus L.

Chtronomus semlreductus LEt'FZ.

Tauytarsus emlnulus WAI£.

Tanytarsus gregarlus KIEFF.

Taaytarsus exlguus JOH.

Mlcropsectra praecox 1£SIQ,

Mlcropsectra curvl. cornls

I'SHEBM.

CLadotanytarsus mancus wALK;.

Scsi. tt la ephemerae KISFF.

Index

l2.o
56.8
2L.4

L.3

^Kan^agl
Abundancy Blomass

indey -%-

24.6
27.6

17.5

46.6

36.5
3o.l
6.6

5. 4.
48.0

17.4
1.0

25.2
2.7

2-t)..L

4.6

2L.5
IL.6

o. o2

o. 25
2. o7

o. o2

48. 5 57. 94

o. 87

o«o9

L. ?o

l. oL
L. o6

l. o9
o. o5

o. o6

5o. ?o

o. 5o

0*01

o. 55
0. 01

2. oo

o»o5

o. 12
p. o?

loo. oo

23.4

25.6
56.4
5l.o
45.6

5o.4
27.1

44.4

22.4

41.5

6.9
5.4

49e4
37.8
3.?

5o*o

2.7
o.6

4.0

o. 95

o. 87

L. 25
t7. 4l
6. 15

18. 74
l. o6

2. 4.9

L. 86
8. 7o

0. 01

o. lo

16. 5^
LL. 25
o. 69

7. 56
o. 42
o. ol

o. 69

19. 6 2. 54
7*2 _J-_K

loo* co
=============;aBaa===sas;s===s;=====:s!===;=s;s=s=s=aaESsiea=s=c=s=asasa:
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cles) aiia smai. Lesfe in Nunl;a?l (2t species). It thus appears as i.in-
reliable Indlcol-lon.

In present study tlie Indexof abundancy (A) , was calcuL-
a fed as fol Lows s A = Y . I n N, where N a the oiean number of ladl-
vlauals, Y = total number of years of ftnfilngs (Table l>. She re-
suits seem to Lndlcste close correlation as fche regression Line
converge more steeply, almost Identically In both taese basins.

Very dtfferent patterns were obtatned v;hen sbundancy In-
dex w&s plotted versus average 'blomass contribution per populatloB
for entire sampling period ('fable 1). The dlstribiifclon was also

assumed to bidtcste fchat Ctilronomlds are least speciflcalLy clo-
sely correlated with the trophic condifilorLS. For the sake of com-

parlson, It fflay be mentloiied that among the preponderent, maUiiy
ublqulsfc representatives fcliere are certai. n constlfcuents of ollgo-
trophic waters, such as Orlcoto us festlvellus KIBFF. snu Kano-
j^lsdlus bI.ooLor ZETI. In this survey these species were found to
thrive together with mesotrophlc ones, sucli as IsocLsdlus orn&'uus
IvUSIG., Grlcotopus fLavoclncfeus KIEFF. , C. vlerrlensls GCBTGK. Be-
tween properly euryoxyblottc represenfcstlves flgurates Isocladlus
s Lvesferls ?. , I^intersectas S'TAKS. , J^ob&lxi. is >.ALK. and HsLools-
dlus varlabtLis Sl'AEG. Eutrophic^tS.on ID. Nimca?l Lake changeci the
species composltloii and Induces decrease of the average product; Ion
per population La Chlronomlds. The stenoxybi. otic species typical.
of ollgotrophLc lakes are tnost sensi. tlve to eutrophi. caslor.. AL-
though their blomass Increased parallel with sll.ght; fsr1;lLls3', ;c;<
In the mesotrophlc Hlsfcrla, they gradually disappeared from the
Nun1;a?t and were replaced by'euryoxyblotlc species preferring eu-
trophy. These changes were accompanied by a reiaarcable decrease
In blomass and density. This Is due to the fact; that the water

masses are heavily loaded with organi. c, oxygen - consunilng parti-
cles, and did not reach oxygen saturation level during fche time
of fche vernal cl.rculatlon. Although It Is not; certain whetber the
degree of saproblty of the hypoLlmnlon Is an accurate measure of
the total modification ra»e. It can be used as an approximate ID-
<3ex In lakes that are eutrophlzed. It seemed thac, as toe piio-to-
plankton blomass grew in Nunta?! Lake and r.?he comaiunlty became do-
mtested by blue-green and green algae, accumuLatlon of the excess
prlmaiy production. In the sediments considerably Increases tiie
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number of saproblont populations, such as Paracladlus conversus
WALK. , Chlronomus semlreducfeus LELTZ. and Cricoto us bict. ncfeus

MSIG..^ that prefer also eutrophy.

COKCLDDING RELIAEKS

A brief review of bl. ologloal i.ndlcator systeins showed

fchat many difficulties are encountiered when biological Ind lcators
are tised fco assess the trophic status of ollgohsllae Lakes, and
the risk of subjective Interpretation Is consi.derable. Originally
the concept of trophic status was based ou nutrient content but

acfcuall;' can not be based that on Lake biology. However, it is un-
Like for anyone to give In a reasonable Interval a rigorous and
exhaustive description of entire ecosystem. An atternatlve Is to

consider different; biological aspects to provide a more comprehen-
sSve picture of natural waters as they vary at the different tro-

phi. c levels.

It Is generally consldereo that ollgotroplilc waters

are 01 juvenescent oiiaractier, betng transparent aiid liavlng Low nu-
trient cont. eat sad virtually' no sedlmentjs. Ihey may be altered In

time oy nafcural eutrophl. catlou Ln to senescent, turbid, eutrophlc
waters viith tiigh nutiri.ent coiitent and deep sediment; layers on the
siibstrafce. This process ts usually slow In the absence of cultu-
raL infLuences.

Between the laltlaL and final stages of the eutrophl-
cation process, there are transitlonpL, mesotrophlc condltlons. Du-
ring tihe transltLon, the abSotlc factors as well as the fauna aad

the flora undergo basic clianges. The begi.nlng and the final stages
may be characterized more definitively than the i.nfeermedlate sta-
ge of the transltlonaL process. There are several species of Clil-
rouodldae characterl.stlc of ollgo-, meso- or eutroptilc condl-
ttons. 'I'heLr exi.stenoe Implied certain quaLi.tative properties of
water boctes rather than only quantitative Intermedlacy on  e
oLlgotrophi. c - eutroplilc cllae.
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