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The hydrobiological and saprobiological characteristics of the Maritsa river
were determined 1955 through 1964 (P y c e B, 1966), 1965-1966 (P y c e s,
1967), May, June, November 1976 and May, June, October 1977 (¥ 3 y no B,
et al., 1981; Pycen et al., 1981). They are indicative of the compositional
and structural alterations in zoocenoses over the recent 22 years as a consequen-
ce of the increasing saprobic, toxic and inert pollution. The widely distributed
and abundant mayfly larvae present in all parts of the river give a good idea
of these alterations because they are well studied bioindicators with fixed sa-
probic valencies and indicative weights as suggested by Zeiinka and
Marvan (1961), Russev (1979) and Janeva (1979).

The data on the distribution of mayflies from Raduil to Kapitari Andreevo
are used here to point out their significance in structures of zoocenoses affected
by pollution and by some other ecological factors as well.

We are following the procedures of Zelinka and Marvan (1961)
using our data on the corresponding steno- and euribiotic mayflies from the
Maritsa river. L

We are considering the species with.indicative weights of 5 or 4 (after
Sladeéek, 1964) as perfect or very good bioindicators, those with 3 —
as good, and those with 1 and 2 — as poor.

By the method of D e Vries (1937) we found out the frequency of
occurrence (pF) and domination frequency (DF) using the equations:

pF=(m/n).100,
where m — number of samples with the species present; n — total number of

samples
DF=[(d-cd)/n}.100,

where ¢d — codominant; d — dominant.
The domination index was found by the modified method of Kozheva

(K ox oBa, 1970) and Naidenov (Haiinenos, 1981), using the equation
Dt=(DF/pF).100.



Mayfly larvae in the Maritsa river amounted to 51 species belonging to
18 genera and 11 families (6 larvae with uncompleted specific determination)
during the period of 1955 through 1966 while in 1976/77 these were 56 species
belonging to 16 genera and 9 families respectively (10 larvae with uncompleted
specific determination). The increased number of species during the second
period is partly due to more detailed studies on genus Baetis (aiter the revision
of Miiller-Liebenau, 1969), as well as to the incorporation of sonie
species of genus Ecdyonurus, undetermined previously. Nevertheless, because
of deteriorating living conditions, some species such as Isonychia ignota Walk.,
Heptagenia [uscogrisea Retz., Ephemerella notata Eth., Caenis luctuosa Burm.
(=Cenis moesta)', Brachycercus harisella Curt., Habrophlebia fusca Curt., Ephoron
virgo Oliv., and Ephemera vulgata L. have disappeared (P y ce B et al., 1981).

We feel that Ecdyonurus picteti (=austriacus Kimm.), E. subalpinus (aiter
L anda, 1969), Rhithrogena semicolorata, R. hybrida and Ephemerella mucro-
nala need Turther conformation because of confusing taxonomy. Caenis macrura
(after M'a can, 1979) is too euribiotic and its saprobic valencies and indica-
tive weight probably differ from the data publishedbyZ elinka, Marvan
(1961) and Sladecek (1973).

Ten (six of genus Baetis and one each of Ecdyonurus, Rhithrogena, Ephemerella
and Caenis) of the 56 taxa found during 1976-1977 differed by some features
from the closely related species and for this reason no precise specific determi-
nation was possible. They were not of importance though, because they were
found in few cases and in minute quantities.

The mayily species composition varies (Y 3ynoB, KoBauepn, 1981,
Table 1) depending on the environmental conditions, geographic and hydro-
logical peculiarities of the upper, middle and lower courses of the river, and
various pollution sources (P y ce s et al., 1981, Figs. 2-4).

No mayily larvae were found in 48 of the total of 190 samples of benthic
invertebrates, collected in various seasons of 1976 and 1977, mostly because
ol deteriorating polysaprobic and poly-a-mesosaprobic conditions (41 samples)
and inadequate substrate (7 samples).

Baelis vernus was the most widely distributed and relatively abundant
mayfly from Dolna Banya all the way to Kap. Andreevo. The frequency of
occurrence was 46.31 and the frequency of domination — 14.74. In 7 cases it
was dominating in the lithorheophilic and phytorheophilic zoocenoses and in
21 cases it was a subdominant in these plus the pelo- and psammorheophilic
ones (Table 1).

Besides Baetis vernus, the most significant mayflies in the biocenoses were
Ephemerella ignita, Heptagenia flava, Caenis macrura and Baetis rhodani, with
occurrence frequencies above 25% and domination frequencies above 3.

Another 16 species (listed in the beginning of Table 1) were dominating
too, but in a limited number of cases.

The domination index, obtained by the combination of the occurrence
and the domination frequencies, reveals the significance of various species of
mayflies in the biocenoses even in cases when they are not frequently and wi-
dely distributed. For example, Oligoneuriella mikulskii present is summer
only, was established five times but in two cases it was dominating, and in
one — co-dominating. Its large competitive capability is exhibited by the high
domination index — 59.70. Ephemerella mucronata was in similar position
(28.53). :

1 The synonym of species is according to Put hz (1978).
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The domination and co-domination of mayflies in various zoocenoses of
the Maritsa river show the significance and the capability of these insects to
withstand and win the competition of other benthic invertebrates. Our analyses
revealed that various mayflies were dominating in 14.21% and co-dominating
in 41.05% of the samples from different zoocenoses.
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Fig. 1. Ephemeroptera average percentage in litho- (1) and phytorheophylic (2) zoocenoses
structure

The cenotic distribution of mayfly domination was as follows: 66.67% —
in lithorheophilic, 29.63% — in phytorheophilic, and 3.7% only — in psa-
morheophilic zoocenoses. The co-domination distribution was 58.67%, 32.00%
and 9.33%, respectively (the latter including the pelorheophilic zoocenosis).
This is clear evidence that mayflies are most abundant and significant in litho-
and phytorheophilic zoocenoses.

The individual-per-sample percentage shows even better the mayilies’
significance in the structures of various zoocenoses. The 1976-1977 data indicate
that they accounted for 13.44% of the numerical abundance of the macro-
zoobenthos of all zoocenoses. In litho- and phytorheophilic zoocenoses mayflies
account for over 1/4 (27.95%) of the numerical abundance of all benthic groups.

The mayfilies’ significance varies depending on the ecological factors such
as: flow rate, substrate type, temperature, saprobity, inert and toxic pollution,
etc.

The substrate type is of importance for avoiding the effect of high flow
rate and for the nutrition of rheobionts, including that of mayiflies. The effect
of the substrate of the Maritsa river on the structure of macrozoobenthic commu-
nities was discussed by Uzunov and Kovachev (¥ 3syunoB, KoBauens,
1981).

Mayflies have more competitorsin the phytorheophilic zoocenosis inhabit-
ing partially submerged land vegetation, compared to the lithorheophilic
one, where they account for a higher percentage (Fig. 1). On the other hand,
euribiotic species of  mayflies that find favourable conditions in both zooce-
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noses are more abundant on the vegetation when the gravel subtrate is limited
or not available.

The seasonal fluctuation of the specific and numerical mayfly composition
depend on various factors with the temperature and water amount being of
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Fig. 2. Ephemeroptera average percentage in litho- and phytorheophylic zoocenoses struc-
ture in spring (/), summer (2) and autumn (3) 1976 and 1977

primary importance. The fall mayily percentage is generally lower than the
spring and summer ones in the two zoocenoses along the river (Fig. 2). We
assume that the reason for this is the reduced water amount and hence the
increased pollution. Another reason is the completed metamorphosis of a large
number of species during this time of the year.

The uneven participation of mayflies in various zoocenoses along the
river (Figs. 1, 2) is due to varying pressure from competitive species as affected
by varying ecological factors.

Few mayilies adapt towards relatively permanent residence in pelo- and
psamorheophilic zoocenoses. Ephemera danica is the sole psamobiont inhabit-
ing the sand substrate mixed with silt and detrittus along the upper and middle
courses of the river. The 16 species found in the pelo- and 9 — in the psamorheo-
philic zoocenoses (Table 1) are either euribiotic (in terms of various substrates)
or are carried by the stream and incidentally found there. For this reason may-
flies haveavery limited participation in the structures of these two zoocenoses
(Table 1). Just under Belovo only they reached 66.67% on sandy bottom in
July 1976 and 29.03% on silty bottom in May 1976. The three individuals are
likely to have been carried incidentally by the stream with the toxic pollution
making other benthic species extinct.

Saprobic conditions considerably affect the significance of mayilies in
structures of benthic zoocenoses. The data on litho- and phytorheophilic zooce-
noses offering the best living conditions to mayilies are reported in Table 2.
The xeno-oligosaprobic conditions from Raduil (location 1) upstream do not
favour any of the benthic groups because of stable saprobicstatus and limited
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amount of nutritive substances. Here mayflies account for 24.07% of the total
numerical abundance. At Dolna Banya (S, 56.82) this percentage is the highest
(63.34%) due to optimal conditions, suificient amount of dissolved and rea-
dily available organic and inorganic nutritive substances and high competi-
tiveness of various mayflies.
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Fig. 3. Ephemeroptera average percentage litho- and phytorheophylic zoocenoses (taken to-
gether) structure (/) and depending on riv er average saprobal conditions (2)
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Fig. 4. Relation between Ephemeroptera steno- and euribiontic
bio-indicators in different saprobal lengths of the river

1 — “perfect” and “very good” bio-indicators; 2 — “good” bio-indicators;
3 ~ “poor” bio-indicators
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Under declining B-mesosaprobic conditions (Sp around 40) mayflies’
participation is around and//or under 40%. Under Kostenets it is 41.82%, at
Septemvri — 32.08%, under Stamboliiski — 31.74%, above Plovdiv — 29.81%,
above Dimitrovgrad — 32.38%, etc.

Under improved a-mesosaprobic conditions (S5 above 34) the mayilies’
share is reduced to about 20%. Under Pazarjik (S, 38.15) it is 22.52% and at
Svilengrad — 23.56% of the total number of individuals of all benthic groups.

Under stable or declining a-mesosaprobity (S, around or below 30)
fewer mayfly species withstand the deteriorating living conditions and their
abundance isreduced, too. At Preslavets village their participationisonly 7.45%.

Although the Sp value was 29.29 (stable a-mesosaprobity) no mayflies
were found under Dimitrovgrad, mostly because of impaired oxygen intake
by the sensitive tracheal branchiae caused by suspended coal dust as well
as by the lack of adequate substrate.

On the basis of studies on saprobic conditions in the Maritsa river by the
saprobic valencies technique, largely including mayfly larvae (P y ce B et al.,
1981), a correlation between steno- and euribiotic mayilies was developed as
a criterion of these conditions. The stenobionts (perfect and very good bioin-
dicators) account for 63.4% of the total numbers in the cleanest xenosaprobic
zones of the river, 22.67% — in olygosaprobic, 2.27% — in B-mesosaprobic
and just 1.15% — in o-mesosaprobic zones (Fig. 4). The euribionts (poor bio- -
indicators) showed a reversed trend: 25.4% -— in xenosaprobic zones, 48.52% —
in oligosaprobic, 62.95% — in B-mesosaprobic, and 71.33% — in ¢-meso-
saprobic zones. Mayflies with indicative weightof “3”— (good bioindicators)
accounted for 9.8%, 20.90%, 22.91% and 19.78%, respectively.

The results indicate that almost no mayfly species became stenobionts
adapted to more polluted (a-mesosaprobic) zones. Some euribionts only, such as
Baetis rhodani, B. fuscatus, Ephemerella ignita, Potamanthus luteus, elc. were
relatively adapted. In such cases mayflies avoid litho- and prefer phytorheophi-
lic biocenoses (partially submerged land vegetation) because of the additional
oxygen originating from this vegetation. It is not sufficient, though to alter
the river saprobity as a whole.

Conclusions

Mayflies are of considerable significance for the structure of benthic and
particularly of litho- and phytorheophilic zoocenoses of the Maritsa river.
They account for over 1/4 of the total numerical abundance of the two zoocenoses.
Various ecological factors affect this significance with the gravel substrate pro-
viding the best conditions. When gravel is limited or not available, mayflies
move in larger numbers to the submerged vegetation, and vice versa. In spring
and summer their participation in zoocenoses is larger compared to the autumn.

The Maritza river saprobic conditionsstrongly affect their competitiveness.
Mayilies are most competitive under improved B-mesosaprobic conditions
(at Sp 56.82 the corresponding abundance percentage is 63.34%), while under
o-mesosaprobic conditions it is around 20%. Clean xeno- and olygosaprobic
waters do not favour any benthic group and in this case the average percentage
abundance of mayflies is 24.07%.

The increased organic pollution favours eurybiotic mayflies whose per-
centage is increased at the expense of stenobiotic ones. This phenomenon can
be used to develop an additional criterion for the saprobic conditions in rivers.

Acknowledgement. The authors thank Evgeni Ganchovski of the Institute of Zoology for
English translation.
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3unauenne npeactasutesnelt orpsina Ephemeroptera (Insecta)
Aaf GOPMHPOBAHHS CTPYKTYPhl 300LeH030B OenToca pekd Mapuila

Bopuc K. Pyces, Heanxka 5. Snuesa

(Pesiome)

B pesysibrate canpoGHosOrHuecKHX HccnenoBaHuii p. Mapuua B y4actke OT
¢. Pagynn no c. Kanurau-Auipeeso B Teuenue Tpex cesoHo 1976 u 1977 rr.
ycraHoB/ieHO 56 TakcoHoB oTpsaza Ephemeroptera (us koropeix 46 onpeneeHbt
Zo Buna). Bocemb BHAOB TOro ke oTpsna, pacnpoCTpaHeHHbe B p. Mapuua B
neproa 19551966 rr., ne Gbliu OGHAPYKeHbl B HACTOSIIEM HCCJAEI0BAHUH, Be-
poATHO, BC/encTBHE OOJbLIErO 3aTPA3HEHHS BOJ.

AHanH3 yyacTHs OTAE/bHBIX BHIOB IOAEHOK B PA3MMUHBIX GHOLEHO3aX HA
0ase 4aCTOTBI BCTPEYAeMOCTH W JOMHHHPOBAHHMS, 110KA3aTeb JOMHHHPOBaHHSA H
ANANA30H CanpoGHOCTH CBHAETENbCTBYIOT 06 HX 3HAUEHHH s pekH. Hekotopble
BI/IbL SIBASAIOTCA JIOMHHAHTHHIMH B 14,21% npo6 n KojoMHHAaHTHbIMU B 41,05%
npod, B3ATHIX M3 PA3JHUHBIX 300LEHO30B. JIOMHHAHTHOCTb MOJEHOK M HX NOJSI
B CTPYKType OCOOEHHO JIHTO- H (PHTOPEOQPH/IbHBIX 300HEHO30B OUEHb BeJUKH. B
o6o0uteHOM BH/jle GoJiee 1/4 Bcell YHCIEHHOCTH npejacraBuTesiel 3THX 3001EHO308
(27,95%) npuxomuTcs Ha JMYMHOK TNOAEHOK. B 3aBHCHMOCTH OT Pa3UUHbIX
9K0J/I0THYECKHX (PaKTOPOB 3TO 3HAYEHHe fABJseTcA OONbILIHM HJIH MeHbILHM. [a-
JICYHBIA CYyGCTPAT CO3/aeT HAMIYULINE YCAOBHUS IJst MKH3HH TONEHOK. I'lpn ero
YMEHDIICHHH B peKe MOJeHKH HaceJsiioT B GoJibliell Mepe BBHICIIYIO [PUOPEHHYIO
pacriTesbHOCTL H HaoGopotT. BecHoit m neToM npoueHTHOe yyacTHe NMOJEHOK B
CTPYKTYpe 0GOMX 300LeHO30B Go.bllee, ueM oceHblo. CampoSHOCTL P. Mapuua
HMeeT GOJIbIIOE 3HAUEHHE TAKXKE JJISl IPEOJIOJeHHST KOHKYPeHLHH C JPYTUMH ee
obutatessmu. Hanbosee ycrewno 3Ty KOHKYPeHUHIO NOAEHKH NPEBO3MOTaIoT
IPH 1I0BBILICHHON B-Me30CanpoGHOCTH, B yCJIOBHAX KOTOPOH HX YHC/IEHUOCTD
nocruraet 63,34% Bcero cocraBa 3006enToca. a TPYAHEe BCEro — B «-Me30-
CanpoGHbIX 30HaX. B nosucanpo6GHEIX BoAax 10jeHOK BOOGLIE He yCTANOBJIEHO.
Unerble Keeno- WaH 0JIMrocanpoGHble BOAbl He CO3AAIOT YCJOBHE /s BbIpaKeH-
HOTO npeoGasanus Kakof 6Ll To HH GbLIO H3 IPYNI 6EHTOCA, NPUUEM YCPeaHeH-
Has1 YHCACHHOCTb NOJIEHOK cocTaBaseT 24,07 % uHc/leHHOCTH TeX Ke 300LeHO030B.

Brruucaeno cootHomente Mexay ,,0TIHYHBIMH H ,,04€Hb XOPOILHMH" GHOH HAH-
Katopami (CTeHOGHOHTHBIMH OPTaHH3MaMH), ¢ OJHOH CTOPOHBI, H ,[JOXHMI"
GHOHHIHKATOPAMH (3BPHOGHOHTHBIMH OPraHH3MaMi) — ¢ Apyro#l, B pa3HBIX ca-
NpoOHBIX 30HAX Pp. Mapuia. YCTaHOBIEHO, UTO C yBeJHYEHHEM OPraHHYECKOIo
3arpsA3HeHHs YMEHbLIAETCS MPOLUEHTHOE YYacTHe CTeHOOHOHTHBIX IOLEHOK 3a cuet
Bo3pacrawilesl JodH SBPHOHOHTHHIX,
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