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Th. "Tn$ylvanian Rewe|9 of Syste,n ncai and EcologLol R"rea..r" rs a nc$
sci€niific publicarioq cdited wllh ihe aim lo improv€ the bioloSical ad enrironm.nlil
knowledge. lt $ill bc focused rnainly ot biosystematics, €cology and r€lat€d sciences. i,\.
environm€nral moDjtoring, huln n impac!, biogeography. Exonomy and otbers

This frst tomc $?! establishcd in ordcr lo pr€scnt fie r€sulls of tle research isini
iovolved in a project of biodive.silv and human impact alsessm€nt on th€ uppcr and middl(
Olt fuver Balrn. Somc of the enclosed pap.rs are based on the long-tine wo.k of s.\cml
scientisls. Anoth€r pan ofthe resuLs otrered in this work *ere obtuned during an cxpedrttor
organiscd by thc "hci.n Blaga" Universi5, Faculty ol Scienc€s, Departnent of EcoloS] |Ii
Environm€rt l Prot6lioq and by thc NCO Ecotur Sibiu, in kobcr 1999, in the fram€ of 3
Projcct ftnded by thc Global Enviroomental Fund/ Unitcd Nations D€velopment Progranr.
Ihrough rh€ R€gioral Envirorunent Ceftre REC - Romania. This prqect ras focused marnh
on the assessneot ofthe hum6n impact on th€ rirtlands Fom the uppcr and middl€ Ok tutLr.
and on thc popularisation ofahe r.sults. It is €vrd€nt tha. scicntific hformation ha.s first to b!
Sained and handled, aftrrwards lhb can be spread by means ofmass media and populansinon
works. In order to accomplish thb task, it ras sriE€n a voiume, in Romanian lan8uag,r.
which presents the rGulis of rhc ficld irveni9tion in an acc€ssiblc manncr The scrent,tlc
t\orks are publishcd an this revicw, which i! nor to b. rega.ded as a pan of the fonncr

Anyhow this work {,as ne.essar}, bccause no updated }alo\{l€dge ner€ av lable for
rhc lnain pan ofihc syst.matical groups ofrhc Olt River Basin and its presentdal ecologrcal
sla& SoIn€ fclr studies a4conplish€d in ihe pan dcca&s wcre focuscd mainl,v on a fes ta\r
and somo seciors ftom the iniddle rivels course. In ord€r to obtain a shole Inage oi fie
rivels communii€s and ofthe humar impa.t effecls, th€ projeca organisers tsied |o gadcr r
group olscicntists and young biologists, which studied lhe Olt Rivcr along ils course Ths
river *as rcscarch.d staning widr lhe 6rsl pollut.d s€clor id its npper courle, ald ending $ 'Ih
tbe lower pan ofthe middlc coursr. Th€ rescarch period, its length, the tcan composition lnd
size were linked to th€ available budget ,nd tine resources, the organisers trring lo find a
common denominator b€tw€€n them It should be clerr thar tlxs wo.k is by far not fin'shed. n
has to b€ rcgalded onl-v as r beginning ofa rts€arch.

Ailhougl ju$ a pan ofthc papers are bas€d on thc expedition fiom Oclober 1998. tn
order b belp the undershnding of $€s€ works and the sanpling points' location, 1v€ sho\\
below 6 s.hcniatical reprcsedtatron ofth€ sludied areq $e posilion and the codes used for

Tbc editors will co irue the senes oflhis review, according lo the gaining of morc
scientific irfonnation on rhe spccified goals.
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Thc cditors wish ro express their gratitude to all lhe statr involved ir lh€ r€search

project, and ro those who helped in atry mam€r their work. Special rcgards to lh€ Directors of
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nanely Ms. Maria Stoicr and Mr. Peu! f,taxim, atrd ro $€ Direclor of lfie EnviroomeDal
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TEE CARPATSIANS OROCRAPHIC BARRAGE ROLf, FOR TEE AIR
MASSES CROSSING TEE I'PPER AND MII'DLE COURSE OF TEE OLT
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Transyi'. R.1,. Stst- Ecol. Res. (1999), I, I - I l

RESUME
L3 zon situa. cntrt la sou(. et la sortc d. la ditild Timn Ro$ - Cozia €sl crnc-l€ris& pat

un climar modcr4-contin€nral awc dca intlutnc€s ct paniqtarilcs &tcrnindat par la positio! des
principal..r rodncs du ftlicf situt &ff.|a rou& dcs maiss d'air F I'altjnde. Fr I'cxFrilions d€s
rrrsans, par lc a?c d. la vegltadon. A ca$c dc,r arEmsements du clurs suFri€ur ct moycnn€ du
I OI, lc pa)satc taotratrqu€ a rouf&il for6 tt?nlfomut'oru- Irs lacs d acclmuhtior svcc lcu rcl
temoregulatcutc, on! del€rmh€ l'ilstalation d u! microclina. sp€cifiquc. lcqu.l irllu.nc€s sonl
rcnrquas sunout da!. I'alparilioo dcs asrociations dcs plant! termophn.s ct hiSmphilcs.

Ke,.wordli climate, Carpathians' influ€nce

GENERAL CONSIDERATIONS
The climate of a region represenls, according to "The Dictionary of

Meteorology and Ciimatology", the pluriannual regim. of wcather condidons.
characterizing a place or a cenain region, being determined by rhe solar radiation, lhe
charact€r oflhe aclive surfac€ and lhe generd atnospheric circulation. Therefore, rhe
climate is characErized by certain stability and it is one of the components $'hich
define a c€rtain geoSraphical area.

The zone situated between the Olt River springs and its cmerScnce from the
Tumu RoSu - Cozia passage hav€ a moderrte-continental climate, with influences
and particularities generated by the posilion ofth€ main .eliefforms on th€ trajectory
ofthe air masses circulation, the rcliefaltitude and exposition ofthc slopes, the t'?e
ofvegetation that covers the soil surfac€ and, not leist, by its latitude cxtcnsion Due
to lhe hydropowcr facilities on thc uppcr and middle coursc of the Olt River, the
geographical landscape has suffered great modifications The rctention lakes, with
lhermoregulatory role, have determined the instrllalion of a typical mjcroclimale,
rvhose influencas are more visible in the appearance of some fiermophylous and
hvgrophilous vegetal associations.

The Romanian landscape is defined by the concenlric an&ngement of the
Sourh-Eastam CdrDathians tha! due to their Dosition. altitude and massiveness
cb\ rou)lv influence all the components ofthe environme The reliefslso determrnes
rhe .limatic conditions, reflected in the variation of all th€ other compon€nb of the
rarlr;l environment aid especiallv in the prcsence of lhe succ;ssion of the
geog:aphicai iandscape, from the steppe-lik€ one, in the lower zoncg ro the alpine
loor The ahitude variation ofthe vc8etation floors betNeen !h€ slopcs with nonhern
e\posure and thcse with a Southem exposurq ofalmost 200 m, is the consequence of
rh3 reiief orientation aod reflects its variety. The concentric anangement ofthe majo.
relief levels is also reflected in the extension of the Carpathians influencq way
beyond the mountain space. It is noaeworthy the inlluence over the regime of the
rile/s flow with all the succession of $pecls that derive llom this.
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The geographic position of the upper and middlc cou.se rf ihe Oh Rr!e'

delermifle the period and intensity oflhe solar radiation, whrch changes during rhc
year The lemperate zone benefirs oia moderate radiatron regrme, r'ilh considerabl.
regional diflerences A! the latitudinal limjts ofrhe analvsed secrcr. the lascicle ol
Solar beams covert  an inicrvai  r fma:omum l ' '  i8 la l i tude dnl t re annual va.;a ' 'u I
the incidence angle. which generates an iflcrease of th€ dav length fiom q,inter 10
sumner solslice. generates a corresponding zoning of !linalic proc€sses ani
subsequently. ofihe landscape. The moderate regime oflhe soiar radialion exens a
special influence upon all physical and biotic processes at rhe active surface

Refening to the atmospheric circulatioI! the terrirory between lhe Olt fuver
springs and its emergence lrom rhe Tumu RoTu - Cozia passage is situated a! the
interference zone olthe wester wetter air masses with the Eastern dry continental
ones, delermining the general chalacier of the climale as beinel a temperate -

continemal one. a transition betw€en the Eastem excessive - continental climare and
the moderate - conlinantal one ftom the middle ofthe conlinent

The Carpathians. duc to their orientation, play a barrage role for lhe air
masses The Oriental and i\,leridional Carpathians are obstacles for the Easlern
aniicyclone (continenral) circulation and the cyclone (oceanic) one As a resulr, rhe
wener masses ofsea air del€rmine a more moderale climate regime in the Eastem ano
Soulb - Eastem part ofthe Transylvanian Plateau. affer the escalalion ofthe Weslern
Caeathians peaks On the other hand, lhe gr€ater liequency of the continenlai
anlicyclones. with tenlacular penetration into the zone and low vertical developmeni.
determine in the contacr hilldowns orl the inremal flank ofrhe Orienrals grear the.rnal
arnplitudes. reduced air humidity, low cloudiness. reduced raint'all and a greater
frequency ofrhe hoar and frosts. which are more extended ii time All these highlighl
the Carpathians role as a climatic barrier

Similar lo the annLral cycle of th€ Solar radialion that presenls conlrasts
between summer ard wirter, the laod and water surfaces act differendv towards lhe
absorption and radialion of thermal energy The land srores ihe hear quickly and
yields it just as fast, while the wster has a thermo-regularizalion role, yielding the
slowly storad calo.ic e erg,- in a slow way. Therefore, the lhermal €onrrasls are lower
near the Oh River and the power reservoirs, comparalively lo rhe su.faces wiihout
large water mrrrors

Due to the dilferentiate heating and yielding ofihe calofic energv ofthe *alcr
add land, there are generaled air movements, imposed by Ihe pressure differences

Fig. l, Types of arnasphenc circulana, th the tmeshgoted resial

Analysing the types of atmospheric circulalion which determilre
modification ofthe weather aspect in the inve$igated re8ion. it is ascertain€d

lhe
the
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great Fequency ofthe Western and adjac€nt circulation, which represefis 45 % ofall
cases, being the prevalent element in the atmospheric transforftalions rhat lake place
over the land The stiape ofrh€ Carpathic arch, orienaed with the span !o lhe Wesr, the
massiveness and the Fagmentation degre€ determine the concentration of the air
current lines in the Intracarpathian sedor ofrhe Curvature just like in a "funnel". On
rhe E)cracarparhian slooes of the Curvature are4 foehn-iike process€s take place.
while the Wastern slopes- "in the *ind" ones, are rich in rainfall (Fig. 2)

Due to their panicular position and to their concave form towards the
movement dircction of the WesteD air masses, the Curvature Carpathians have the
most fsvourable condftions for th€ forced ascert offie wet and cold air lo thc interior
slopes and the discharge into thg Carpalhic space ofthe air with modified properties,
i.e dry and heated. The limits ofthis discharge aie marked by the 500 mm isohyel.
indicator ofthe evaporation and €vapo-transpiration humidity, ofthe waler deficit in
the soil and ofthe dryness degre..

The W€stem and Nonh-Westem air crosses parallel summits: Persani Mts.,
Baraolt Mts.. Bodoc Mts.. orieDted from North - North-west to South - South-East
and perpendiculat to the air masses movemenr line. Aner escalating the Bersei Mts..
ihe ai masscs outrun the vestem slopes ofvrancei and Siriului Mts and descend on
ihe Eastem side. The Oriental Carpathians, due to th€ir position (perpendicular to the
air movement line) and their massiveness and altitude, induce significant
transformations to the circulation of lhe Weslem sector air. The Mendional
Carpalhians . also reprcsent a barrage element because they hinder the air discharge
over the ridge.

The Western circulalion is present both in the hot and cold period ofrhe year,
being able to last for several days The situations with Western circulation determine
mild wint€rs, during which prevail the rain falls. ln summer, the Westem circulalion
determines a grea! variability in lhe weather aspect and an increased degree of
insubility, especially in rhe Nonhern pan ofthe zone.

The polar circulation rcpresents approx. 30 % ofall cases, being generaled by
the movement ofthe cold air masscs with the general orientation from i\onh-Wesl to
South-Eas!. This type of circulation canies to the Centre and rhe South-East of the
Transylvanian Plateau wet air masses from polar latitudes, ddermininS thc decrease
ofair temperature and the incrcase ofthe cloudiness as well as shower rarnfall. This
t)?e of circulation generates lhe spring-summer and autumn cooling. and in
wintertime deiermines very low temperalures. The Nonh - Nonh-West and North -
North-Easr circulaiion m€ets the Carpathic obstacle that, through ils shape and
massiveness. forccs the cold air masses moving from Nonh to South to avoid it, thus
lhe anticyclone sends two cold Pericarpaihian peaetralions: one towards the
Nloldavian Plateau, closed to the Oriental Carpathials and the second one towards the
Parnonian Depression. The firs! lobe rounds the Oriental and Curvature Carpathians:
ihe air masses from lhe Extracarpathian sector moving llom .\*onh to Soutb over
l\toldavia closely sdhere !o the mountain flank At the end of the obstacle, a
\\'esnvarC deviation is pioduced. the cold air masses quickly invading $e mosl ofthe
Rcnan.an Plain.

This ahospheric process takes place this way: in the flrst stage, between the
ilro main barometric forms it has to be a quasistationary fronl, expressed through a
large conracr arca ofair masses, which follows the big Carpathic arch till rhe vrancea
Cunatufe. ihe l'teridional Carpathians and the Transylvanian Plaleau remaining in
lhe Barm seator cfthe ouasistationar! front.
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If, becaus€ ofgeneral synoptic caus€s, the anticyclone masses from the North
of CalDathian Mountains begins a Nonh-South movement, the cold and dense ait
masses cannot escalate the mountain range and rhed they avoid it Pericarpathic.
Specific to this rnoment ofthe Carpathic cyclog€nesis is that the East - Pericarp.thic
lobe infiltrated over Moldavia. with a grcat energy, represents the cold anlicyclone
penetration thal displaces thc ho! air from the shelter zone. The Easl - Pencarparhic
lobe is rhe most intense liom barometric point ofview, lhe fa$esr advancing towards
South and also lhe coldest, being followed, with a delay, by rhe West Pericarparhic
lobe, less colder, with lower barometric vslues and implicitly with a more reduced
advancement spced.

Over the Transylvanian Plat€au the lowes! Fessure values are always
preserved, even if generally the pressure incaeases in all th€ other reSions lt does not
maller how Inuch the pressurc grows and it is to be identified a barometic isolatioq a
small Transylvanian "cyclone eye" Thc Carpatluc orographic cyclogenesis remains
an atmospheric process spccific for the Romanian territory, dominated by $e
Caryathians.

The tropical circulation represents only 15 % of all cases and provides the
he8t excess transpo.t from the tropical regions to the Nonh. These seldom occur over
the anrlysed region beciuse, on the South-West directiod, the tropical air should
outrun the peaks ofthe M€ridional Carpathians, where they would adiabatic cool. A
weak penetration ofhot air manages to sneak tkough Tumu-RoW - Coia passaSe.
From South-East, the air casily outruns the Curvature Carpaihians and becomes a
waft or even hot air, poor in rainfall ln rhe cold period ofthe year, the Fansport of
warm air determines the appelrance of mild winters and contributes to the drop of
heavy rainfall. In summertimc, the transport of hot air from South-East determines
fine and warrvdry weather and the rransport of sea air fiom Sourh-Wgsl determines
unstable weather, with shower rainfali, accompanied by lightning discharges

The blocking circulation is installed when the Centre and South-Ea$ of the
Traosylvanian Plateau find thems€lves in a high prcssure field, which determines
during summer a fine wather, dry and wanr! with a clear sky In winter, it prcvails
the cloudy and wet wealh€r, the rainfall being quantilatively insignificant.

Each of these tlpes has several variants, depending on the posit'on and the
intensity of the main brrometric systems that gcnerare them: cyclones aod
anticyclones. Over all thesc, it is manifcncd the barraSc influenc€ oflhe Carp&thians
range, which alters the evolution ofthe atmospheric processes, changes the dircctions
ofthe air rnasses, deforms ih€ fronts and produces differences in the weather asp.ct.

In case ofthe West and North-Wcst circulatio4 on tbc cxposed slopes takes
place an inciease ofthe nebulosity accompanied by abundant rainfalls, while on the
shehered. "undet the wind" slopes, foehnal processes take place

F om the analysis ofthe repanition ofthe medium annual quantities ofliquid
and solid rainfalls, it results that the greatest values are registered in the mountain
reSion (1000 - i500 nm/yesr). Depending on th€ altitude of $€ relief and the
e:\Fosure ofrhe Ca+arhians ranges to the admission of sea oa continental air, there
are regisrered diflerences whh 100 - 200 mn more on rhe Wesrem and Nonhei:
slopes than on the Eastem and Southam orcs. As a resuh of the Carpathians
orogaphic barrage roie, the [ainfali are unevenly distribu!€d on lheir sides: richer on
ihe ̂ _onh-Wes! exposed slopes. uDder oceanic influence and more reduced in lhe
Sourh-Eanem hall situared under the influence oflhe continenral air I( is noteqonhy
!h€ decrease cf the rainfall quantiry from West to Easi. where the degree of
aonlinentalism increases
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A specific note presenls the rainfall decrease. due to catabalic causes, 10 less
than 600 mm/year in Giurgeu and Ciuc Hilldowns, where are also manifesreC srrong
thermal inversiong especially in the cold season, "lhe Romanian cold pole" swirching
between Jos€ni snd Miercurea Ciuc-

The exposure ofthe intemal Curvature slopes, with long summits that clos€
the intramontane Bratov Depr€ssion. generales difrerences in the structure and the
association of the bio-pedo-climatical factors. There are notewonhy lhe thermal
invgrsions, frequent in Bragov Depression, defining the geographical discontinuity
aspect, simil4r !o the one ofciuc Depression. For example, in Jaruary 1942 in Bod.
the medium temperature wes -12'C, in Bra$ov -10'C a"rd onthe Omu Peak only -
2,5 0C. More different are the absolute minimal values, which can be, in the higher
zone -27,50C and in the depression -38,5 0C. The explanation ofthis situation is the
prevalence ofthe barometnc maximun! which directs cold continentsl ail masses
from North-East, which stand by in the depr€ssion depending on the relief
configuration To these is added the presence ofthe snow straturn, which, by albedo,
substantially contributes to tbe temperature d€crease. Thermal inversions have the
greatest fr€quency in winter, in January being registered I1,8 such days; in spring and
summer there are very few, which directly influences the caloric potential of rhe
active sudace. In Tergu-Secuiesc depression pass, the number of thermal inversions
is higher because of the big thermal contrasts, whioh are conditioned by baromeric
maximums caused by lhe North - North-East and Ea$ circulalion. In Barsei
Depression, these contrasts a.e diminished by the influence of the West and North-
West air masses.

At the bose of the Fig&al abrupt there appear frequently temperature
inversions, especially in the Fig&at Depression. The descendant circulation ofthe ai.
masses. of foehn t)!€, is to be felt especially ir the Nonhem half of the depression
where the temperature is a bit higher and the humidily is lo\rer. The Northem
exposure ofthe F686faf ridge presewes for a longer time borh rhe snow stratum and
the lower tempemtures. At its base, the rainfalls have values between 700 and 800
mm yearly.

The range, the exposure and the different albedo ofthe rocks as well as the
active surface altered by the geat presence of forests determines in the Northem
sector of the Cindrel Mts. arnual averages of 4,5 !C, unlike the depression
compartments from th€ base - Sibiu, Apold and SiliSte Hilldowns tha! ben€fit by the
foehn tp€ catabatic winds - where these lu€s rise above 7 'C. ln the zones ofcibin
riv€r springs.nd its tribuiarieq tha snow stratum lasts betwem 150 and 200 days
yearly. This, tog€ther *ith the annual rainfalls that vari€s between 900 and 1300 mm,
explain the high value of ibe average specific floq the great density of the
hydrographic network and the high debit

The shelter offered by the slopes of Olt's transversal axis determines a local
circulaiion of the air mass€s. The climatic conditions confirm small vegetation
inversions downstream the confllrence v/ith the lotru fuver. wherc the vallev has a
width reduced to less than l0O m berween the slopes. Topoclimalic paniculariiies are
specific to rhe Southern are€, ar Cozia the^lnnual lemperarure drerage being guc, rhe
temperature average in January being I 0C ro -2 0C and in July 23 0C. The average
quantity ofrainfall reaches 750 mrl/year.

Tbe position and odentation of the Carpathic arch towards the ab masses
circulation, gnflts the analysed spaca specific characteristics, expressed by the values
of air temperature, rainfall and wind .egime.
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MATERIALS AND METHODS
To characterisc the climate .egime it was used the data bank of the zonal

wcalher network, tha! alsc sends dala world-wide, i.e the Miercurea-Ciuc, Scintu-
Gheorghe. Bratov, Flg6rai, Sibiu and Pekinig weather stations These data ailowed
us to update the values ofthe climstic parameters shown by the multiannual averages
calculated for the lasr thiny years, this being possible because of the uninterrupted
row of obscrvations perforded during this period and kept within the \-!'ea!he. stadons
archives. Since 1995, at the Sibiu wealh€r station it is worked out tbe "Climale"
mess€e progmm, which contajns monthly data reponed to the normal averages
crlculated for the 196l -1990 period. This type of rncssage allows comparing normal
values wilh the deviations frorn normal. It is calculated the square average duratioll.

The data were completed with those existing in the weather vear-books and in
the Climatologic Atlas ofRomania.

Rf,SULTS AND DISCUSSION
The climatologic researches are quite difl;cult because ofthe reduced number

and unevenness ofthe weather stations in Carpathisns The activity ofthe mount.in
weather stalions is relativgly recent (usually 30-40 years) The mountain weather
slations sre not distributed uniformly and not always in the most repres€ntative
places. Imponant for this study are lhe stations Bucin, the slation Ledui. siluated
right on Llctruf Peah at 1777 m. rnd lhe relatively rccent founded stations Cheia and
Penteleu, ell in Carpathians Curvature. In the M€ridional Carpathians th€ weathcr
stations are grouped either in thc West, or in the East of the Meridionals, FAgArat
Massive being, except for Balea-Lac station, uncovered. To this are added the
weather stitions Poiana Brapv. Postevaru, Ptritinit, Voineasa, Obertia Lorului and
Cozia Thus arranged, these wcather stations reSister the effecls of lhe general
atmospheric circulation in different ways. There can be separated three main
circulat'on direclions that determine the westher status:

. lhe oceanic circulatior\ Westem and Nonh-Wenerq influencing
directly th€ Westem and North-W€stem slopes ofthe Oriental Carpathians, wher€ th€
rainfall are abudantl

. the Eastem and North-Eastem circulatio4 with continentd masses,
poor in humidity, influencing the Eastem slopas olthe Orientalsi

. the South€m and South-Eastem circulation. which is sensed more
seldon\ is materialised in warm aL masses. with Mediterran€an influ€nces.

Thc differenccs given by th€ sun brightness period and by the slope de8ree of
exposure highlight charactcristics with locrl imponance.

The regime ofthe air temperature from the interior of the Carpathic arch is
different to that of the ExtracarDathic zones In lhe hilldowns situated at differen!
heigbts, in valleys and saddles, a diiTerentiared thermal {egime is install€d. This
aspect is emphasised by rhe repartition of the annual isolherms, completed wirh
diverse thermal limits the average date ofthe disappearance oltbe daily avera8e
temperaruae 10 0C, lhe averag€ lenglh ofrhe daily ayerage remperalures /0 0C, the
inrer\al of days wirh daily average temperarures > 5 'C. .10 t. rhe average
frequency of frosty days, wh€n the minimum lemperature is s 0 "C, the average
liequency of the summer days characterised by maximum temperatures /25" C and
rhal oflhe tropical d6ys, when the maximum tcmpersture is /10'C.

The wind is srrongly influenced by the major relief forms During the
Carparhic range crossing, th€ atmospheric streams suffer ample value deformations,
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depending on the slopes, on the height and succession ofthe mountain massifs, on the
distance and altitude difrerence between the most prominent sumririts.

On the slopes under the wind, th€ transv€rsal streams get foehn characreristics
(Fis.3).

The spatial variation of lhe r€lative humidity under lhe circumstances of
westem and Nonh-Westem sector winds emphasise th€ transformations in the wet arr
masses at the escalation ofthe mountain massifs. The humidity load carried by the air
masses from the ocean is kept in the area situated in front ofthe mountain barrage.

By altitude. extension and orientation towards the main advection directions
of air masses, the relief is a factor influencing the raingll quantity and type. The way
the rainfall quantity varies from th€ West to the East of the Carpathic space,
highliShts the banage role ofth€ mountain mnge. The solid minfall r€gime €xpresses
the combination of the altitudc affccts with thg exposure of th€ slopes towards the
atmospheric circulation. The zone exposed !o the blizzard highlights the s€parating
wall role ofthe Camalhic arch.

CONCLUSIONS
An important role in the diversilication ofthe clirnatic elements h&s the relief

Th. Moldo-Tr.nsylv.nian rnd Curvoture Carpathiang and also the Ftrgdra$ and
Cindrel Mountains, though their orientation, form s barmge that lends substantial
changes in tbe air masses movement,

The Oriental and Meridional Carpathians repres€nt an importanl banage in the
cyclone circulation fiom West, Nonh-West and padially from South-West that brings
wet air, determining a moderale regimc in the Transylvanian Plateau. The
anticyclones, havin8 a reduc€d vertical developm€nt, flow near the mountain Aame or
are standing by in front ofthe Carpathia$ and determine high temperature variations
and decrease ofthe atmospheric humidity and nebulosity, and also ofthe rainfall. The
frequ€ncy and intensity ofthe hoar, frosts, blizzards and prolonged droughts is higher
in the Extracarpathic sector than in the Intracarpathic one. All these highlight the
climatic b.rrier role pl.yed by the Carpathjans.

The tndylb of thc mctcorological elemerts charrcterising the strte ofrverther
in thc zoDc of thc uppcr-rnd middlc coursc of Olt Riv.r,

from octobrrthe 4'till octobcr th€ t0-. 1998

GEIIERAI CONSIDERATIONS
The weather represents the state of continuous change of lhe atmosphere. The

weather, at a cenain moment, is characterised by the totaliry of the meteorological
elements values and for a longer period of time, by the successive variation ofthese
elements or by their av€ra8e during thst period.

BegiDring fiom this definitiorL present€d by the Dictionary of Meteorology
and Climatology, we have characterised the state of the weather in each point of
observalion fiom the upper and middle course of Olt River, made both on site and
based on the data provided by the weather Forecast C€ntre ifl Sibiu, which collects
and process€s all the meteorological dot4 fiom the stations in the subjec! area for this
analysis: Sibiu, Brawv, llarghita and Covasna Courties.

MATERIAI,S AND METHODS
The data provided by the psychrometrical obs€rvations performed on site, in the

points of interest for gathering the flora and fauna samples were completed with the
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meteorological data measured at the 13 weather stations in the area: Miercurea Ciuc,
Agoita, Tergu Secuiesc. Baraoh. Fngarat. Slantu Cheorghe. imorsura Buzeului.
Pdtinit, Sibiu, Licaui, Boita, Balea-Lac and Brapv
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FiE,1, Met orcl i.al data nerflrcd at the 13 *eathet nations in the otea: Merareo Circ, Agntto,
Taryz SecaLsc, ̂ot@L, Flt4d,at, Sl,tnru Ghaoryhe, lntolwr Bud!tu. Pdlhnit, Sibit,
U.dtf ,8o'A Aaledac dd Btdtd.

Ev€n if not all the weather stations are situated on the upper and middle
course of Oh River, we h4ve considered that for a precise and complex
characlerisation ofthe state of we4ther it is nec€ssary the compaison ofthe data
registered both at thc stations situated on plateaus and at lhos€ in the mouoiain. The
meleorological data consisted in values ofthe main pararnerers that characterise the
state of weather the afiosphcric pressure, the air and soil temperature, the air
humidily, rhe wind, thc nebulosity, completed with lhe characterisaiion of $e
meteorological phenomena: fog, foggy air, rain referring or y to the phenomena
registered in the invenigated .rea and in the period of time that we are referring to.

Rf,SULTS AND DISCUSSION
Considering th€ characteristics of the zonal climate, bas€d on the processed

data. it can be considered that, during the whole investigated pcriod, the weather was
fine and warm for that period of the year. Thc average, maximum and minimum
remperalures at lhe 13 weather stltions, shown in the graphics below, presenr high
values Only the minimum values registered on soil surface have been lower, bul
ncrmal for rhat period ofthe y.ar.

The favourable weather conditions were visible on the background of an
inlense Eastem sector air circulation, especially in the first pan oflhe investigation,
Nhen the uind reaahed valurs of 8 m"s. On October th€ 7' 1998. at the wealher
s:arions Targu Secuiesc. Baraoh.:!{iercurea Ciuc. Slintu Gheorghe. Bra$ov and
FagAral. ha\'e been regislered 8 nts in the afremoon, th€ lvind haling high values in
Ihis area unlil the nexl moming On October the 8' after I o clock, rh€ wind directio.
suitched al1d until the end ofrhe aralvsed period. the *ind have blown liom South.

- a - - T n i n
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South - South-East, or South -South-West with speeds exc€eding 8 ny's: 9 m/s at
Tergu Secuiesc, 9 n/s at S6mu Gheorghe, 14 n/s at Sibiu and 28 nr/s at Bota.

In lhe condirions of the warm and dry air advection from the S^ourhem and
Eastem sector, the air temperature reached values ofover 20 "C, 20,4'C a! Sfiinlu
Gheorghe,2o,8 0C at Flg6rat, 20,5 0C ar Bragov and 21.8 0C at Sibiu The
remperuture values have been naintained high during the whole analysed period. The
minimum air ternpgratures have not registe.ed in any d&y ngg ive values, this being
valid for the soil too, though in this case the values have been much lower.

The high values of the air temperature were due to a strong sunstrcke, the
degree of sky covering with clouds being small - 2/10, 3/10 in the first half of the
period, then Sradually increasing to 5/10, 7lI0 and even 10/10 to the end of the
period. Even if in som€ days the sky was cloudy, the q?e ofclouds (Ci, Cs, Cc high
clouds, with the brse at over 2500 m), allowed an intense sun radiation. Only to the
end ofthe period, in tbe area ofthe samples collecting station in Bogata-Mtri€rui was
registered a shower lain and fog towards Fagim.t.

CONCLUSIONS
The analysed period was characteris€d by a fine and warm w€ather, with a big

stability ofthe blrometric fields. Towards the end ofthe period, the weather became
unstable, thc app€arance of the clouds with vertical development g€nerating shon
shower rains. The wind intensification has continued for several days, but b€ing frorn
Southem and Eastem s€ctor in the first part of the analysed period, they generated
high air temperatures, low humidity and limited the rain occunence. The change of
tfie air masses direction ofcirqrlation from the Westem sector towards the end ofthe
period determined the air humidily increase alld allowed the installation offavourable
conditions for rainfall appearance.
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THE EYDROPEILOUS AND EYGROPEILOUS FLORA AND
!'EGETATION FROM THE UPPER AND MIDDLf, OLT RI!'ER VALLEY

Constantin Drlgulescu

"Ltcifu Blogd" Uhit.rsity, Fddty af S.i.nces, Depaltnent of Ecalogt @tl Eavirudettdl
Ptat.ctioh, St. Oit z 3l,RO UAASibit.

ZUSAMME TASSUNG
ln dq Arb€ir sitrd .lie hydrophilc und hyFophile Komoph)ren und die Gesselschalt€. auf

dem obercn ur.l nitderer Kurs &s Altls aufg€zlihl! bzw. 396 Alien und 105 maprng€sselsclufr€n
Di€ beider Konspekten srd adgrund der Bibliographic enrteiiet ud rufgud der ForsclunSer des
Ve.fasser. Furjde An i\ird dchl nur die Chorologie. sordcE auch di. tulologsche KareSorie (die
.ote Liste) anSegeben. E! eErder die nan)rlich€D Res.flater eaalll aus der Altau und Alnetasse und
man sc agt neue .atorliche S€hutzgEbiete vor.

K€),rordi: aquatiq paludal, Ilora, red list, vegetation, protecled area, Olt Rlver

The botanical researches in the upper and middle Olt medow evid€nce a high
vegetal diversity, even more pronounced than the diversity of other Transylvanian
rivers The cormophytic flora includes 396 hydrophilous. hygrophilous and meso-
hygrophilous species, and the vegetation 105 aquatic and paludal associations. This
richness is the consequence of the existence of swampy areas in Ciuc Depression
(Midtra$, Racu, Miercurea-Ciuc, Sancrnieni, Santimbru, Sansimion, Vrab;a.
TuFad), Barsa Depression (Prejmer, Hlrman, Stupini, Bod, Feldioara) and Figtrrag
Depression (Comana de Jos, Mandra. Arpagul de Jos, Awig), and of Olt puddles,
pools and branches in Santion-Lunctr, Arini, Aita Mare, Miclofoara, Apala, Ormenif,
Augustin, Br6du, Tumu Rogu).

For the conservation of a part of this diversity there were declared some
prorected areas like Borsams-Sancrtrieni Swamp (1,0 ha), the birch forest from Reci
(259,1 ha), Hnrman Swamp (8,0 ha), Stupini Swamp (6,0 ha), Moho$-Tu$nad Bogs
(240 ha), Prejmer Swamp (252,0 ha), Bog4ii-Bogata Forest (85,0 ha). We can
observe that in the upper cours€ of th€ Olt River the protected areas are insuflicient
and io the middle cource are absent. I propose the preservation of marshes and
branches from Sansimion (Datcara Swamp and Stuf Swamp), lhe Olt sector between
Apala and Augusrin and rhe marshes from Avrig

The maio rare plants are repr€sented by Acorell s pannonictts (Prcjmer,
Hlrfian), Acorus calamlts (Comana de Jos, Fagr.a;.Bftdr). Alli n ang,los n @od.
Vadu-Ro$), A gelica palustris (Sansimion, Miercurea-Ciuc, Arpa$ul de Jos),
Ameria barcensis (Preimer, Hlrman), erd€mit to BArua Dislrict, Betula hunilis
(Sancraieni, Sansimion,Vrabia, Tu$nad-Sat. Tu$nadu-Nou. the last is th€ south€st
locelity ot it3 Are|f), Setula nana (Sen raieni,, the souihest limil of it! srcrl)' Ca,l,/4
polu.rfii (Miercurea-Ciuc, Prejmer, AviE), Calanagrcstis neglech MAdifil,
Miercurea-Ciuc, TuFadu-Nou, I{6rman, the last locrlity is the routhast Europ€rtr
point), Carex contigua (V:,abi^), Claditn nariscus (Prejner, Slupini, H[rman,
Avig), Cnidiun dubiun (MtrdEra$, Vrabi4 Miercurea-Ciuc. Tutnadu-Nou Reci, the
last locdity is rt the south limit of its sresl), D/oseld angllcd (Sancreieni, Prejmer,
Stupini, Htrrman, at the south limit of its .rc8l), DD'opteris thellpteris (Vrzbi^,



The t ppet dnJ -\ hldlt AI R^, I llnh

Awig), Elatine hexandra (Sambtt. de Jos), trcrlnlrJ rard (Sancriieni. l.liercLrea-
Ciuc, Tuinad-Sa!), Fritillarla heleogns (Vrabia, Sa irnbru. Sansimion. l\liercrrrea-
Ciuc, Tutnadu-Nou, Hi.man, Bod, Vadu-Ro$u)- GroenlanLln /gr.!a iPre.jrer)
Hippuns tltlgark (Prejmer. Rotbav, Arini), Hottonia /rdlrrl//s (Rotbav Fagrrai.
Oltel), Isolepis setqcea (\eci, Prejmer\. Isolepit rrlrr r {Reci- Prejmer. Htrman)
Lenna gibba (*adu'), Liparis /oe.re1ri (Stupini. Hirman,. .\irft /.rl,r.! a E-usful.ltu\
(Satuimbru, Arpa$ul de Jos, Caia), Nuphar hrtern (Santimbru. Tutnad, Bod. .tjn:.
Miclopara), Ntmprtaea alba (Apala, Augustin), Pe.li&laris .\ceptrun -canltnuDt
(H5-nnan), tbc southest poirt of its rrcal, Plantago mar ina (Sl:ala). Prm la
lalinosa (ytubia, Sarcraieni, Tusnadu-Nou, Prejmer, Stupini. HArman, in BCrse
Diltrict rr thc south limit ol itt.rc.l\, Ratunculus rionii (Bradrr. Salvinia nato6
(Apafa, Augustin), Saxitaga hicalus (Vrabia, Sancrtrieni. Tutnadu-N-ou. the lrsr
locditt ir thc south limit of its ererl),,Scrtaga zrl414 (Stupini, the single locsliq
ifr thich thc plrnt grows in Romroir), Schoenus lerrugineus (Se'jl'imb"r.
Sansimion, Prejmer, th. lrst loctlity is the soutbest point of its ar.rl), -tcroerrA
ntgricans (Prcjme\ Stupini, H&man), Schet/ct zeria palr.tfrr (Avri8, the lo*est
aftitude in_ Romrnir), .tci?r.s radicans (Prejmer, Brcd\\\. Sesle a thpnosa
(Prejmer, Stupini, HArmaq Bod, the singlc locslities in which the plant grows in
Romrnir), Spilaea saliciJolia Bacu, Vrabia, Miercurea-Ciuc. Tugnadu-\ou).
Ste alia loryifolia (Sencrlieni, Tu$nad). Stratiotes aloides (Sanrion-Lunci, Maeru$.
Rotbav, Apala, Bradu), Swertia perennir (Sensimion, Prejmer, Stupini. Herman).
hapa tuahs c.'a.o$ul de los, Brad:u), Typta laxnan'ti (Sambe:3 de Jos). tht icrlana
brcnii (Hirman), yaliffieria:p alis (Tu$nad-Bel, Veronica longilalrd (SanrirnbrL.
Sansimioq Bod, Rotba\ Vsdu-Ro9u), yercnica caterata (Pdtner, Orrnenis), lliold
eprprila (Sansimion, Vrabia, lh€ routh limit of itr .rctll, Viola uligihosa (Vi{ea de
Jos).

The vegetation of the upper and middle Olt fuver was researched only on
cenain areas. L G€rgel, Fl. Raliu and Al Kovacs (7-9, 15, 27-33) studied the
swamps ofciuc Depression and L Morariu, P. Ularu and H. Heltmann (t6-18, 46) the
swamps of Barsr Distri6. P. tlaru (42-46) also res€arched the vegetation from the
Olt meadow in the segment ofthe Pe.$aIIi Mountains, and t. $erbinescu (38-40) the
vegetatioD of Figtrrat Dcpression. Before our studies. from Transylvanian Oh
meadow there were published 70 aquatic and paludal associations In our
geobotanical iovesligations, made in 1976-1977, 1984-1986, 1988. 1998, we found
the majority ofthe vegetal associations which were meotioned bv the quored authors
and we identified other 35 associations with hydrophilous, hygrophilous and meso-
hygrophilous character. Among the very rare vegetal associations we note
Stratiotetun aloidis (Meeru9, Rotbav, ApaF), toxoniehm pahstis (Rotbav, Olter),
N)mplraeetum albo-luleae (Miclolozr4 Arini, Augugrin). Typhaetum lax a/ni
(Sarnbnta d€ Jos), Calamagostetum canescmtr (Sandnbru, Sansimion, Mjercurea-
Ciuc, TuFadu-Nou, Vrabis), Caricetun appropinquatae (Sanrimbru, Vrabia),
Cladietxm marisci (Prejmer, Stupifli, E rmr'.), Corfiaro-Caricetun lasiocarrye
(Arpst:ul de Jos), Cazicalun httbaunii (Atpa$l d. Jos\, Calantagrcrtetum neglectae
(Miercrrrea-Ciuc), Sesleriettm iginosae (Tutradu-Nou, PteJfier), Eleocha tetun
quinq/eflorue (Dridil Arpatul dc los), Orchido-khoenetum nigricantis (Prcjmer,
Srupini, Htrman). aartcehrn hrckii (Becl.an).

The species are alphabetically ord€red and the vegclal associations are
presented - with rare exccptions - sfter L. Mucina er all. (10,19-20) and A. Borhidi
{2\.
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AbbrevistioDr
Red lbt Dt- Extinct, E- Endangered, V- Vulnerable, R- Rare, I- Indeterminatq K-
In$rfriciently known, nt- not thealened. Eerb.ria: IID- M.L Doltu Herbarium, HF-
M. Fuss Herbarium, HIP- L Pop Herbarium, HK- J. Kisch Herbarium, HSB- Erika
Schneider-Binder HerbadurL HU- K. Urgar Hertrarium (th€ herbaia are in the
Natural History Museum of Sibiu).

FLORA

nt- A..r 
"equndo 

L.: |-rj,l\Fzsirdr, Awis (1)
E- Achi ea dsplerifolia Vetu.: H.i|tDa! (13.16), PrejDcr (17), V- A. lmncd L.: Medtu^t (6),
Hnrnur (5,1), vi$€a de Jos (a0), A4a$ de los (l), Sclr€i (5, 57.), Avis (a0,1)
E- A@r.Ius panno'icus llarq.) Palla : Hardaa Pr€in€. (5)
A- Acotus .ata6rs L.: CorE na dc Jos, Fes,ns (5), Bmdu (5,50)
nt- Adoxa n8chatelina L.: Brlar (l), Tu$la( R .oqu de Jos (5)

- Aeeopo.tium podryrnid L. : Erq\err
t^- Agtostis cMina L I Mldrns (6), Uc,€s de Jos, Vi$ca de ,os. Scorei, Awig (40), va,. hybrida:
Mrnd'" (5),/ va,i?A: Tu$ad (5\, nr- A. stotonifera L: Ftqnct'r
r- AUsna erunineM t ej., T\$j,an 6r, R- A. lm@otatun wit\.: I,l4da"5, Rrcu (6), Mercuren Ciuc
(8r, 'lt- A. plantago4quanco L.: Fercle,i,6,
nt- Allivn usltosML.t St,'simion (23). Rolbav. Vadu-Roru (45). H|r(l,ln (12,D. Bod (5,23), P,rru
t40)
nr-AltutBltin$alL.\Ct?('ltt":FrEqu€.tot-,4,raarrMoencLiBnaaSarcrnieni(l).Vnbia(31)/
pdry'lo/rd Rsl.i Srncr{i.ni, Tuflad (5)
rt-Alopecums oeqrdlit SoboL: Racu, Midd$ (6), Rorbav (45), Sercai4l"{aDdn (40), ri8b"5 (t). -
A. gqiuldtus L.. yrfra Tu|ntuSal (33), Avrig (47r, trt- A. prob6isL.: Ftqtetr
E- Anaeti.a patrstrit (Besset Hofitrr. : Sr$imion (23), Miercurta Ciuc (5,23), Arpa{u d€ Jos (5), nt-
A. silvesnisL.t Frequen! f. r@rc/ortd: Siondi (5)
E - Apiun repar (Jq.)W.:Mi.rcur.a Ciuc (5)
R- Amqid b@ehsis Sirn\.: Hlnnan ( 16, 23, 46,l), Prejmer (17,23), Stupini (23).
K-,42,@r d,otirs Fenald: Tu$ad (5)
nr- Aster lMeolatus W ld,: Saotion-Luncl. Arnn, Srmb a dc Jos. Aqig. Bladu (!), K- ,4. r ra,szrs
\villd.: Pr€jmer (17), R-,4. t/o/lrz L.: SnraE Alris (40)
E- Betuld tur,/,r Schiink Tujnad-Sa! Tu$adu Nou, Sblsimion (23), Vrabia (23,33), Saffrnieni
(s.23.t), R- E pbes.e"s Ebrl!; s6.sinior, Vrabia, Tusadu Nou (23). TurrBd-Sa! Awis (5,23).
s5lcrni€ni (5,21,1), Mier$r€a-Ciu., Aparr de los (5), wi copati4a: Sancdioj, Tus'ad (5), f
g/arfa: SercrAicni. ft$ad (5), t @a/,r A4atr d€ Jos, Awig (53), f. fionboidalis: Atpzit dE los
153). Awig Q3r, r- B. x hybida B€ctsl.: S&dnioq Vnbia (21), Sancr5€ni, TWad (5), I- a '
ialrrtar, C IC Scbncider: Vrnbia?Sr,l- B. x zinpelii l[ge: Selcraied (21)

- Betuta .Ecto (Huds.) Cwille: HIlman ( 16), Aira Mare (t), Arpatu de Jos, Bradr (57), Avri8 0 )
n - Aid.ns..nu. L.:MIA raf (6), Vrabia (33), Aio Maft, Bradu (l), trt- B 'l?adru L :F equ€nr
R- Busnls conpresw (L.) Palzer Racu (O, Bman- sendomimc, Cic€u, n$!a4 Bixad (5),
Sansimioq Sencriied (23)
nr- Botboscha us ntitinus (L.) PaIa: sacddarc, Brad (HF), AwiS (l)
rr- 8rton6 Mbettatus L.: Rctj€\, Vadu Rosu (45.1), Feldioan (42), Arini (D, Oxet (40), Atis,
Bradu (50), Secidate (HI)
R- (:atMagrcstis en scers (W6€t Rolh: Mrdirr$, Racu (6). Mieror€a-Ciuc (6,t), SSntimbrq
Sinsr'ron (9), \'nbi4 Tornadu Nou (33), Turnad-Sat (5.33), R- C ,rgL.ra (gluh.) Be3w.: r|,l]td.ft"l
(6,E.r). N4Jerclllel-Ciuc (8),. Tutnadu Nou (5,15). nr- C Fsudophragnites (Haller fi|.) Koele.:
SturjoFlunc!. Reci, Ps5rl Tumu Rotu (!). Bradu (50)
E-Catla prl$msL. Prcjnet (17), Ards(5,50,5,
nr- Collrniche cophodpa SendttEr. Frqn.[\ f. teni@la Soo: Tutrad (5), f. ,l11 ,cola Soo: Tu$ad
(5).l- C. hamuldtaKne: Sencrlied (5), R- C palfftir L.:Ser[imbru (5,9), Tugiad (5). IraEutr 06),
A$s (23), Btadu (HD), t telat4:Prcitret 117), f. dngusdfoliai Prejmer (l?. I- C rr4r4liir Scop.:
TunBd (5)
nr- Ca|ha polustx L. ssp. loera (S{ho( N}m. €r Kotschy) Hegi: Fr€quetrt
tr- C a lystegt a sepi un L. : F reqte

l5
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ar- Cq.tdtu4e qotu L.. SaDdnbru (9), Bahn. Srndornidc TW'd (5). lunnar (5.161) kcjmer
(5.17). Rotbav, Miierq (45). |it-C. ptat nsis L: FtcAtl€A\. ssp. ,,ort ,or' (Moretn) tuc MarLr"t (6).
Bradu (HD)
6t- Cu.x a@ttlodis End!: F cquo[ f Vaal@a: BBdu (50). R- C apprcpnqvota Scnw,ael\er
Ricu, Mdtrat (6), Sarlnbn (9), S6nsimion (5,9.23), vrabi4 T\r$ad-$r (ll). TuiMdtr r"ou (15)-
sSnc.nieni (5), Prcjmer. Avns (5,23), B€cl€ln (a0), I- C ,ol,a@ sclRber R3co dcJo!(s).trr-('
btuoides L.: Sa';ib,l^ & !os. arps$ de Jos. A\n8 (5). t ebretefosa.rvo A. c( G ; \t$ca de Jos
Stunblta dc Jos (J) R-C r!.cirt WimneriPrejmcr (t?). Bod, Porumbacu d€ Jos (5), Becl.e (5..10r
Bradu (5t,HD), Auig (HD/. R- C. b"bauni Wn e b. Rac . MidNl"t (6). Sentnbru. Bi$a
Samuta d. Jcs (5). Hnrn|a!. (16,23), Prcjn€r (l?,23), Bcclcaa &paru dc los (40), vinea dc Jos
(5.40), R. C .aa.rpiror. L.: Srrlimbq Mrndra (5). Senc1nicru (5,23), Rorba!. vadu Ro$ (a5), vtrca
dc Jos (,{0), Amdu (rtrQ, .a- C .drr@rr L.r Ilacu (6). ltladarrt (6,8.!). Vrab'a (21.33), T$nadu Nou
(5.15,11), Bcclcan. Mandh (40). ArFru & Jos, A[is {J). R- C d@a/rdra Sm.: Rzd (E), Mn(|.nt
(23.!), Slntinbru, Stnsinuos (9), Mjer.rnatiuc (5,E.23), Tu$adD Nou {15), Hnrman (5,16.23.l.
Prcjmer(5.17),Srupini(J,23),S.r.aiE!Mrnd!"(5).R-cldr@&aSchn:Rrcu.Miiullt(6),vmbia
(23,11), Sensinion (5.31), Micrors-Ciuc (6), TuFad-Sar (31), Tu$adu Nou (5.15.23). JiSodin (21).
Sencr{ieoi (5,21), Beclesa vigca de Jos. Aiparu d. Jos (40./, R- C d,oi.d L.: sacu (6.8), Vmbia (31).
TuFadll Nou tl5), TuEad-Bai Olcl (5), Slncr{icni (5.21). rt- c d,ta,J L : Frcguent R- cl dirt.rd
Hudson: Rac!. Mid.|Jat (6), S,endtnbru (9), Mi.rcue!-Ciuc (8), TuFlrd-Snt (31). Vnbia (21.13).
Augritin (42), Rorbrv (a4,45), P&Au (44), Rlco|ll dc los, Fl8imt (5). R- c 

"/ara 
All.: Vi$ca dc Jos.

ArF{u d. Jos (40), Brrdu olF), rt- C ./oraat4 L.: Srnsimior! Avrig (5,23.1). Tu$ad, Raco$ d€ Jos.
Sercsia Mrndia Becl.an. Arpaiu dc 1o3 (5), .r- C. ll@a L.: Frequst, var. ,batcai R cu (6). i
patula: A+aru dc los (5, 56./, Dt- C ar'.i/ir CuIi: Frqr.nr. var perca"ata Sencrteni (5). rar
st ictijolia: AwieAD), nr- C. hha L.: FrqEtt l- C. hodeistichos yill.: E,nia (5).R- C. hostiana
DC.: Srntimbru (9). V|!bia. Tu{nadu Nou (23). Hrma, (16.23), kejm$ (17), Srupini {23), R- rl
/otoa,rp, Ehrh : SrnsimioD. Hllnan (5), Arpatu de Jor (rID,HtPr, A\ng 6.23t. R- c. tcptdo.arpo
Tatllch.: Bnha Srntimbru. Mi.rcurt{-Ciuc, rfirnua Mrndra. Alng (i), Vnbia (5,23,33). Saffunion.
Tu$ad-Sa! Comara d. Jos (5,23), Tugiadu Notr (15,23), Stupini (23), Prcjmer (5,17). Beclcar
S.nbdla d. ros, Arp€$! dc Jos 144), nt' C. l.potind L.: Frcque4 R- C l,,ora L.: Vnbia (33). ,igodin
(23), Srncraieni (5.21), Avns (J). Bndu (5?), K- c 4/arcst4b! Bi6.: Bndu (HF), nr- c ura'n
O) Rchb.: Frcqucnl, ssp jlnc.llt Fn s: vigtca de Jos (5). var. /scro: BiMd (5). $r c,Nata:
sercrficni (5). I- C @&ri Rerz: SAntinbru (5,9). Miercur.:tiuc {5.E). Stu$trnion, SSnbnra de Jos.
Dridif, vi$le d. Ios (5), K- C orl'l,d Podp.: Vnbia (13). Miercl!'cl-Ciuc, Arpatu de Jos (5)- [.- (:
pdle.r.err L.: Frcquen! ^r- C. puicea L.: Frcqucnt R' C. parwlata L.: BAhn. Sensimion
{5),vnbia (23,13), Tugud-$t Prcjm€r, HInn n (5.23), Avns (23), t lDpler Brla4 s6rdominic (5).
v- c. p@ciloru Lignl.: Sicrrteni (5), nt- C- ps,udocrpzms L.iSicrreri, tainaa Arparu dc Jos (5).
Prejmer (l3,lt), ApaF {42), N{ricn4 (45), Selcaia (5,40), AvriS (5,23). Bradu (5.5?,HF), nt- C
,pda Clltt: Frcquen( nG C rcrta.d Stokcs: Frcque4 r.ar. /@rfod.,r tupa$r de Jos )56.57). l- (]
r r.rarri, Kn uckcr Srnsimion, Miercutca-Ciuc l5). ar- C. sr. tldta Cood.: Frequerr, K- C J
rer'dracrlu Trallnln.: Sensimion (5,23), Arp&tu dc Jos, Awig (5), nc C v.rt.ario L.: F cquen! nt-
C. wlpinaL: Fttqrenl
R- Catabrcsa aqxahca Q-.)Beaw.: Ormcnt (42)
v- centawirn lirorute (D.'tun€r) Gilmour ssp. !/tg,,rj!r (w. et K.) Mcldcns: ftejmcr (5). R- C
put h.IM (Svar1a) Dnrce: t{lfl[an (5,16), Prcjmcr (17), Au8unin (r2.!). Rolba! (a5). Perra|'i.
Arpa$u & Jos (5). rn rinpltci$',nun: Prcjr'.t (\7), t endsindtun: Hirnia (5)
^r- Ce.atophy n def,eten L.isrnlior-Luncl, tuini, Aita l!.tar.. MicloFarr. ADglsti4 Airit (l),
Bradu (5,57,!), Siddal! (57), q. plallcanthun. Bt8/nt (49). SIcddaE {J6), i polrd.arrrm Schur:
Brad'i (s), R- (:. srlefsn L.: Ormenf (42), Bmdu (5)
at- chiltsospteniln atlemilol,m L: Balan (l), Bmdu (5,50), Tumu Ros! (rD)
at- Cicata vircsa L.: l,l.{dr'' (6), Sentimtru (9), Vnbia (33), Tu$ad-Sar. S6trsnnion (3,33),
Srnc.aicd , Awig (5,23), Apata (42). Mlicru! {45), Beclean (a0)
nr- Ci,siu,' c'nun (L.l Au.: slntinbru, Sinsimjor (9), vtabi8 (33), Micrcuo-Ciuc (8). Sincr{iefli
(21.1). ft.jmer (17), Rorblv, vadu Rolu (45). B.cl.$, Olt4 (40), Bmdu (J0), r- C. ' etu.aaiEM
DC.: Sandoninic (5), l- C. h.leniotdes (L) Hili.i Sentimbru (5). K- C'. olela."d (L.) Scop.i
Seftinbru (9), Rljncr (17), R- C par,/Jlr. (L.) Sc!p.: Racu (6), Sensinjon (9). v6bia (33). OrEsie
(42,!), M6ndla. Bccleaa Vi$ea dc Jos, AIpa$ dc ,os (40), ri- C D!/oru (Jacq ) All.: Racu . MAdrraS
(6.8), Senfmbru, SeNimiotr (9,11), S,lndonifll€ (l), Vmbia, T$$ad-Sar (33), Turnadu Nou (15),
HerDar (f6,!9, Pr.jmcr (17), Srupili (23), vadu Roru (.lsr, r' C. r sabotpnrd Cldnd.: Toplila-Ciuc
(5),R- C. r tatdi.ln A,.) Au.: Bahn-SSjdoninic, sr$imion, Bradu (5)
R- Cladim nons.us O.) Poht: Hsrnar (5,23.46.l), PrEjmcr (l?). Sopiqi (46), Awis (5)
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V- Cnidiffi dubiun (Sct*uh) TIe[.: Itldara (6,23), Vrabia, Tu ad-Sat (23,33), Mersuea-Ciuc
(8), Se[silniotl' Turnadu Nou (23)
R' Conarun pqlust e L.t P&u (6), Midlns (6,8.23), Vrabia. S&Einion (23,33), Mercurea-Ouc (8),
Srncraieni. Comana de Jos. Awis (23), Turnad-Sat (33), Tu$ad Nou (15,23), Hrmarr (46), Figrra{
{5), Arpa$ de Jos (10.5?). Bndu (57)

- Crcpis patr.tosa tL.t Moench.i Santnbn! Se$imior (9), v.abia (13). R€jmer (u). Vadu Roru
(45), Becle3n (40)
K- &wta lupulifomis Krockc. ArpAu de Jos, CSIF ( l)
nr- CwtusfidesceB L Htutran, vifea de Jor, Ca4a (5), Pr.jner (17), Sirata (50,1), Ai'i& Bradu
(HF, i) .t- C. rrer L.: Prejmer (5.17), Racoru de Jos (5). Bradu (tlF). var. ura.re,r, Pergani (5)
R- Drcrylathiza n.anat4 0-.) Soo: Sentimb& S6nsimion (9), Vrabia (13). n'$ad-Sat (5,33),
Tusudu Nou (15). Chichji Fagrl"r (5), Srncdieni (5,23), Hftftan (s,16.!i. kejEer (17), Rotbav,
vadu Roru (45), Smrei. Bradu (HtD, AvriS GID). yar. 

",k 
ra s,!t .: Prcjner 113), r nactupbtta

Schu: Feg,,?r (5). R- r. ua.liard (L.) Sooi Alrig (23.50). Bladtt (50), ssp. ?4r$itueica (S.hu)
Soo: Bndr (5), R- D. Drydl,s (Rchb.) P.F. Hunt 4 Slllmeft.: Prcjmer ( ll)
at' Deschanpsid caespitosa 0,.) Beaw. I Frcqu€4 i"r. prnrlrrur Saltimbru (5), f olrea: Mercure3-
Ciu. (5)
R- Dakth'ls flpeftusL.: Stnsitnion (23,33), habia, Sn'pini (23), Shlc.ai€ni (5,23). I{ffman 0)
v- Dmvra anslicd rtu,dt.t SancrlicDi (5,21). Hlrman (5.16,21), Prcjmer (17), Stupini (23), R- D.
retundifatia L.: Twa6d (5), Yi$ea de Jos (10). Arpau de Jos (5.40,0, CiIts (J), Awig (23)
R- Dryopteis ctittdta lL.\ A.. Gtayr Sensinion (23). Vmbia. Tu$adu Nou (5, 23), R- ,. r,€ltrlerit
(L.) A. Gny: Sansinion , Tu$adu Nou (23), Vmbia (33), TUFlad-Bni, Arpa$ de Jos, Bradu (5),
PrEjmer (17)
ar- E hinocyttis lobota o/Jcta) Tdr€t el Gray: Sanlio&Lunci, Birad. Arir . SarnlAta de Jos, &pa$
de Jos. Awis, 5€ber-Olt (l), Bod (13), Orncde (.12). Boila, Tumu Roeu (55.1)
E- Etanne hetundrc Oatj€/Je) DC.: SSmb[a de Jos (5)
R- El.ehdis aeidlaris (L-j Roem. €r Schull.: tlrrna4 Prejner, Arpa$ de Jos (5), Arrig (5.23), R-
E cdriolica Kochr Stucr{ieni, Prejmer (5). Arpa$ d€ Jas (40), R- A. ovara Goth) Roen. et Schult.:
Hnrn n-Prqims, !v5$ea de Jos (5), Aryaju de Jo6 (50.56), AEig (5,50), Bntu (57), nt- E patdttis
(L.) Ro.m. et schult.: Frequ€nt f.lrlcrl/nt$ Arparu dc Jos (56r,I ni"or:Bt An AIE ,r- E. ptutd
(Roem. er Schult.) Link.: I,frrdm (40),R- E qskqrelora (It2,l1m.) O. schwd: Racu (6), Sardonintc
(5). tuJrltan (5,16). Dridif, Arparu de ,os (40). V- ,' untslumts (Li*, Schulr.: sancrsiqi (23).
Tuinad-$r (5,23)
R- Elodea conadenns L-: l'liai (ll
at- Epitobiln hitfut h L., Yrfiia (33), PrEjm€r (23). Ornen4 Vadu Roqu (42). Bradu, Boit , TurDu
RoSu (50), R- g /d"'?i F.W SchdE: Studoninic (l), Feldiora (r2). R- E ,rwnr Sclrcb.: Bixad,
Prej$er (5), nt- E. patustrc L.: F'!,ttrgr^, r. stfittutotu^ tueimer (17), t /arirblim: S,rncraieni (5), R-
E. panilarun Sct'r.b.: Prejner (17), Ausus.lin (42,!), Arris, Bladu (HF), R- E fore,,' Schreb.:
B,lar {5), Ap6ta (l)
R- Epipactis pdtsst/is (L.\ c/atu: Sendrnbru (9), SrnsimioD, Prejner (5), Tugudu Nou (t5), Tusrad-
Sar (23), Srncraied (5,23.!), tlftm.n (5,16,23), sr4ini (5,23), Aqig (21), Bndu (5,5?)
ar- Equisetun Jloiatile L.:Frqtr€Ii. R- E. hyenale L.: M\ Bojta (5), Tumr Ro$ {!), trt- E
pdlaffe L: Fr€quer! Dt- ,. r./4creio Eluh.: Mndl"! (6,1), Tufludu Noo (33), Hoshiz (5), A.!ri&
TMU Roru (!). Bradu 0{F), nt- E sylyotian L: Bdtat\ TuqDad-Bai, Racogu de Jos. Hoshiz (5).
Btad! (5-5 7). Alrig. S&ndate ( l), V- '' rar.AatlD Sclleich. r Hllmaf! Prejmer ( 12)
at- Eri.phatutu ang?stihhunrlon krny Bzt n (l), Rlcu, i!.Irdrra (6), Tui,ad-Sat (23,33), Tusadu
\ou {l5.ll), Sencriieni, A\rig (23), Himan (16,46), Prejme. (r7}. R- E S?acjle Koch: Tu{nad,
tu!6{u de Jos. A\tlg (5). n.- E latiloliw llx4pc: Frequent R- E. vosindtutu L.: Mjercw. {,itt ,
A$g(21)
,r- Eupdtonun cannabtnM L.: Fftqteal
K.E phatbia pdlu\iris L.: Bt&r (3)
K- Euphtaio hnk a lotd. ?Bt!$nu (5,16j, y - E. kemi WeLsriHlrmall (5,16)
y- Evoryn$ n@a Bieb.: Mierclrea"Ciuc, Tlqnad-Sa( (23). Srmraieni (l)
dt- Festuca pratensi: L.: Frcqn \l
at- litipenduta ulnnia (L.l ttia,nrni Frcqucnt sW. denrdara (J. et C. Pred.) Hqek: Pr€jm€r (5I ssp.
riv.. (wallr ) llalek: Sancrnieni (23)
Dl- r?a,g!/. alrzs }flUer: Fr€quent
v- Fntj atia neteoqtis L.: MAdIraj, Jisadin (23), Srntinbrq Sensinion (9), Vrabia (33). Miercu'lEa-
Ciuc (5.8), Tu5nadu Nou (5.l5), Hirnan (5,16,l?), Bod (5.17,23), vadDRo (l7)
8- Gdtegd alfrciaotis L.: Biadtr (5t). Tmu Ro (!)
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at. Goti'n boteate L. Racu. Mad;rat (6.1), Stntimbru (9,1l). Seftmion. Stupnj. Bod. Hanran (21),
Tusnatu Nou (15), Miercucn-Ciuc, Ciceu (5), P.€jmer (17.23). var. /,reldol,rto,der Schur: Hatman
(13), nt- Gpdl6t L.:F.cquenl, R- G uD,r,derL.:Hnnsan(13). Vadu Rotu (45), Bradu {5), nt'6
tliginosn L.t Frcgne.i
B-G.htima pn tnnarthe L:ruJmar (J,!), PrljEcr(l?). SebctOll (!)
ar- Getunim patwne L,. B.ac'r (6), Vrabia (13), Slnsimion. Tuqnidu Nou. ftejmer. Bod. Feldiorra
{23 ), SarcrAicni, TrFsd-Sal (5,23). Scot r A\tig (5?). Bndu (5, 5?), t ort,sarzn: Hrttian ( 12)
K- G.tn t intc te.t@ EMr:Tutrad" n co$ dc Jos (5), nG G ,t"/. L.: Raq I'lldt?s (6).
S6ndmbru (9), Mreror.i-Ciuc (5,8). Haman (5). R.jmcr ( l7)
R- GladiohB inbricatus L.: Bradu, Boih (4E.54
tr. Glt.erio Jluitdns O.) RBr.: F lqucnl. trt- G rd,ra (HaI!r) Holmb.rg: Frequcnl, r vD"a/a:
Rafl (6), !t- G ri;cd.d (Fri$) Fries: R cu. Mldir"s (6), Tutnad-Sat (31), F.ld'oan (12). Coma!, de
,06 (44). aris(l), Bndu (HT)
nt- Gtutiola ofi.inalisL: Apat!, Orn nit (42,1), PAd$ (44). Avn& Tm! RoSU (l). var. arSi?rr,/o/ia
SAdrlric 15)
E- Grc.nl@dia .lensa 6,.rFou''.: Pr.jm.r (5)
nr- Helituth$ ,Lcapetalus L.: Sendor-Lumr, Reci. Bixr4 Arini. Con],lla dc Jos, Simbnla de .,os.
Avn8,8ndu. Podu Olt (l)
V" tlippns vulgarc L.: Prcjrr'.r (5, l7), tuini (l), Rolbav (45)
ar- Hol@s lond6 L.: Frcq.ucnt.
y - Honotia pahstris L.: Bd-Ap6la (16), Rorbay (44.45), FiSt'rat (5), Oxcl (,10). Bndu (tlF)
R- Hrd,ocholis norys-nnae L.: Rcci, Arini. Aila l,laiE (l), Apala. Gmcnji Aueunin (42). Anujd
(17). Rolbav, vadu Ro$ (45), Avrir (5,23), Racovila (tlK)
at- Hypetian hunifusn L.: Sclrti (40), Arp€$ d. Jos (5,23.56). Mirya (!), TuBu Roru (5.56?./, trt'
H. q'ad@ryulw L.: Htu'i,,,,l. (5), Pr.jm.r ( l?, vi$ca de Jos (40), Aris (!). Badu (5.57)
nr- npati.ns gtaduhl.ru Royle Smpini, Bod (12), Bixa4 Atui. FarrE{, Matrdrr. Sembeta dc Jos.
Uc.s de 106. Arpa5u (!3 Jos.. A\,ri& Btadr! Tumu Ro$ (l). trl- I nolntatgere L. Prcjftr ( I 7), Arpa$!
dc Jos{ l )
R- lwlo heleatw L : TtLF,,j, Harbaa PrEjB€r, Sicdar. (5), Bradu (5,l)
nG /rrpsad&otur L.: Tusnad-Sar (31). PrEjdcr (17). Orndit ApaF. Vadt RoS! (42,4J), AuSusin
(42,1), Arid, Tunu Rotu (l), Rotbav, Mltcrut (45), B.clen. Ollel, N4nndn. Arpqu dc los, Scotci.
Racoriia (40). Avns @3.40.50,1), Bradu (50,1), R- I r,ril'ca L: Mdddrat (6), PEimer (12.17). Bod
(5), Brrdu (5,50)
R- Isolcpis sttacta O., R,Bt.: Hlln'ar ( 16), Pqimcr (5.1n b r. flri,o tL, R. Bt. twnun-P'cjmcr
(5)
K- Jtlac$ aclulotus EhJlr. Blad! (5), nt- J. aiictltdtrs L.: Fr.quc4 R- J dtct r K.rocker: MadaJ"t
(6). Mi.rcur€a-Ciuc. ciceu (5). B'Ed! (5,50), nr- J. buJnitr L.: Feldioarir (42), AriB, a'!du (50.HF1,
nr- J. conglon.rct's L.: Frcquen( 6t- I @npEssts !a6q.: R cu (6). 55n0mbru (9). Vmbia (31).
Tu$a4 Ciccu). Fcldroan (42). Vadu Roru (45), Ar'rig, Bndu (J,50). Pod[ Ox (HSB). ar- J. efisus
L.i F.€quent var. conpo.tus L.j. et CourL: Sllncrricni (5), Avrig (1). R- I ae'aldt Lois: lacLr
Mldlra{ (6). H,'llw (16), Rotbav (45). Fetdioara (42), Mnndra, Olrel Slrar4 Avri8 (40), nt- I
tr&s L.: Hantran (16), Rotbav (45,!), Tubu Ro{u (l), I(- l 'o]zri Foumie.: Ciccu (5./, K- l
.@aged Ehrllr Podu Ol! (5), R-l rrora$,, Tm.: Bahr, Srndominic. SatEreietri. Tu$ad Aix.d (J).
Arpa9u dc los, Bmdu (5.5?)
nt- Lattvms polusttis L.: Rtr\ MIdnI"l (6), Snnsimioq Sanimbru (9), vrabia (23,33), Simioncgi
(5), Tupd-Sar (5.23,33), Turoadu Nou (15,33), MicrcurEa{iuc (E). S6rffaieni {21). Rotbav. vadu
Rofli (45)
l- Loetsio o4aoides (L) Swanz: Conwu de Jos (44). Sercai4 Vi$ea d€ Jos. Porumbacu d. Jos.
Awi8, R:covila (40), Scorci (57)
l- L.Na sib|a L.: Olt.Jti (5), Btiltt (5.57), ar- L. ninot L.r F .queDr Dl- I t/ie/., L : Srndon-
Lunca, Tumu Rofl (!), Orm€ni$ Apalr. Feldioa'a (,12), Robav, vrdu Ro$ (.J). Bradu (HF)
N- Lisufuia stbnica (L.) Cass.: Sa$imion (9,23), vribia (31). Ci€u, Btxad. Simioncg (5),
Miercufta-Ciuc-Toplita Ciuc (5,23), Tusmd-Sal (23), T\rFadu Nou Sancdieni (5,23), TrFad-Bai
(23), tllt@ (5,16.23,a6). Prcjmcr (5.1?). Stupili (5,21), f. a'e,oio: Sansnnioq vrabi4 Tu5lladu
Nou. T!.Fad-Sar. Tu$ad-Bli. grin 4 Stupitri (23). Stucreicnj (5.23), t prricd'./tr: Tu$ad Hllaul|
15)
R- Ltnosella a.rrahca L. Ait Mare, Ctia (5), Pod! Olr (!)
R- Linde id ptocunbens lKre&er) Philcox: Prc.jm.r (5), Porunbacu d. Jor. Sco.ci. Airig (5,57),
c&b (57)
.r- bah.is lN-eaculi L.: Fte,].uent, t dbinorr: Badu (HF)



Thnrltv. Rd. tst Lcot P.es. (1e99), I, 13 - 30

l- Ly@podiM itndatun L.: Ttlt{tad (5t
nt- Lr.opls etopeus L-: Ftequ€4 t ela$or : sarcrnieni (5), R- L. exdtatus L.: Pt.jncr l\7)
tr- Lrsint@hia huMuld a L. Frcqrra\ \- L. tt yEi|lotu L.: Racu (6), Mndnrq (6,8), Sadisbru (9).
ssnsimion (9,23), Vnbia (13). Tusd-Sat (5.33), TuFadu Nou (15). Tuqnad-Bni @l). Miercu€a-
cn'c. ciceu-Ioptila. Bixad, Fasaas (5), Srncrnjeni (5,23). Bod-ApaF (16). conana de Jos (44),
Beclean (5.40). Arpa$ de Jos (a0). A!.ri8 (5,23), Dt- Z. w/aal,J L i Frequenq i pa&do.rai Tu$nad-Bni,
Prcjmer (5)
R- Lr&ruD hyssopfaiio L: pr.o9u de Jos. Alrig (5), Dt- Z. sal,catia L.:Frcgne t, et iname.liutu :
Hturaln(l2), r. stabresceks: Aliis (ID), Bradu (ttri
F- Md6it dorophl os @.) SsatE: Bnbo (5)
tt- ltr.'ttqccio sttuthiapteris (L.) Tod. I Bata.o (l), Trgud-Bii (5), Bmdo (50)
nt- Menthd aqudnc. L.. Frequcnt, !t- M 4r?,rir L.: S3ncrdieni (23.!), Prejmer (U), Orlnenii,
ADgxni4 Fcldioar4 Vrdu Ro$ (42), Rctbav (44,45). ssp. zwrrdca (.lacq.) Briq.: S3ncrAietri (23). !e.
,o$it: Sencraimi (23). \- M. t .tunetorun Sclwhes] Prejmer (17), I- -l4 /d.,r,bs, Schur var.
diespMqd: A\rie (5J, t - Ll. loigifolia L-: Frcqte , \t. hdpdlapqla: St chsrghe (5), var
v.it.mido: Ilrnld (5). lt leioh.u/a: Tumu Rogu (5), at- M. ptbsiun L.: SAr imbru (9),
Auguslu (42). Beclesn, Vi$er de Jos (40). Comma .le Jos, Fdgil?!. Tumu Rotu (l). F,U vr'.rra L.:
Himan (15)
R- M.klahthes tnlaliota L.: Racu (6), Seflimbru (9). Srnsinion (5,9.23), Vrabia (23,33). Tu ladu
Nou (15), Ciceu, Siculeni (5). sancraied (5,23,0, H,rlM (5,16), Srupini. V€netia de.Ios (21),
Bcclea4 Mendra, Viges de Jos, Ric-ovila (40), Arpa$ de Jos (5,40), At,rls (5,23.40,57), Bndu (5.5?)
at- Motinia co.tulea (L.) M!*i.h.: Racu (6,E), Srntinbru (9,11), Sensimion (9.23), Vnbia (23,33),
h$adu Nou. Turnad-Sat Bo4 Comara & ,os (23), Sancrai€ni (23,), Himan (t6.23.16), pr€jD€r
(l?.23,46), Stupitri (23.46), Vi$ea d. Jos. Olr4 Sco'Ei (40), ArpEu dc Jos (a0.1), Crrla. Seberor (t),
Artig (23,40), ssp. ,told/,s: Bmdu GIF)
r- Wosotis .aesptosd C.F. Schultz: B€cle3i. \,j$ea de Jo6, Arpa$ de Jos. Scorci (.10). dr- ,i4
sca/pioi.bs L.: FrcqeDt \tar. nerol Kin.: Toplila{iu€, Mjercurea-Ciuq Cieu, Sencrli€ni (5). i
ldlo/d; Tumu Roru (5)
K- t1peror rn D&r L.: Racoqu tle Jos (5)
tr- Mtricdno senMicd O., D€w. i S{ndominic (5), Arpaiu de los (40,l). Airig. Bndu (LtF)
tr- Mtliophyllun spicatun L.i Sensimion, PrejBcr (5), SenrioFLuncn, Reci, Man&a, S€besotr (!),
Augusrin (42,44,1), Scorei (57), AwiS (HS). Bradr (5,57), trt- M te,nci otun L.stinn^b^t (5.9).
Tu$a4 Sancrnieni (5). A-rin! Aita Mare (l). Scorei (57), Avris (5,5?). Biad! (57,HF)
Y- N@iM MAtsnJoltut Cwr.: Stnrinbu Ciceq Sincraiu (5), Arpa$ de Jos (!)
r- N6tutttw ofrcinate B- Bt: Prejnrfl (5,
R-,vt!pr.r ld€a (L.) Siblft. et SlI!: Sidinbtu. Tupad-Bii. Bod (5), PrejrcFhirman (l?), Ariri (l)
E- Nwph@a atbaL.. Au'$sjn(42,44), Apatz(s)
nt- AenMthe .dqlatieo (L.) Poirctr Racu (6), SAntimbnr Stulimion (9). Vlabi4 Tujnad-Sat (33),
Omelit, Apal4 Feldioara (42), Rorbav. Miidrs (45), Vadu Ro (42,45), Nt rdr4 Sercai4
Ponmbacu de Jos (40), Auis (21,1). Bradu (50,HF), R- a ,a,rricu Heuji: sandmbru (9), Sensinion
(5.9). Mcrcurea4iuc. Tu|m4 selcrrieni (5), R- o. r/drlol& Bieb.r vrabiA Tugadu Nou (31). Auis
(23\
K- Wiaglasum tulgatam L.:HnEniz Q)
R- otchis t8i|tom Lalr,.: P.xr (6), vmbia (33), Hnrnan (13,15), P.ejmer (ln, Mnndra Bedean.
Viglea de Jos. OItel (40), AlPEu dc Jos (23,40), Scorei (40,HF), PorumbocD de Jos, Awis GtD), Bndu
(5?.HF), TmuRosu (!)
nt- Pmasno patusttis L.. R.rctt (8), Santimbru (9), Vr?bia (23,33), Tu$rd,Sat (33), Tusnadu Nou
(1s,21). Hl,ntrtu(16,21,1), Prejmer (l?), Stupini. Peldioara (23)
R- Palthenacistus nsetto (A. Kcm.) K. Fritlch: Au8!$in (t)
nr- Pedicula/is palustris L.: Ricu, Midrrat (6), SantinbD (9), S6nsnnior , T!'nad-Sai (23,33),
Tugudu n"ou (15,23.33), vnbia (33), SancrNieni. Hnnna4 Ven.lia de Jos (23), Srndominic (5),
Prejmer (5,23.), Vadu Rotu (45). Comana de Jos (23,44). Beclej|r t:rkE (0), y- P. sceptrun-
ctuohnrn L.: Hztrnan (5,16,23,46), R€jner ( l?)
nt- Peptis poltuta L.: Srnimbru, Ca4a (5). Sco.€i (t), Alrig (J,23.57)
at- Petdites dtblls tL.) P. CeE'r\.: BAaj] ll), nt- P. bbridus (L ) P. caertn.: Frequetrt
R. P.r@dmrn patuste (L.) Mo€lch.i Sarsimio( A\rig (5.23), Senc.{ieni (5,2j,t), Tu$ad-Sar.
TurrEdu Nou, Bod. Conuna d. Jos (23), tlrrman (16), ArDalu dc Jos (5)
rt- Phatoris atundihdc.d L.: Freqte
nr- Phtugnites oxspalis (C^a.) Trir et Steudel: Frequcnt
R- P,rs,,alo wlad,r L : Sen'jmbru (9, I I ), Hdlrun (5,16,23). Prcjmer ( 17.23), Stupini (23 )
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R- Plartago nqitina L.: Wa l4o)
nr- Pod patattns L.: Facr't (6), MidanS (6.8,!). SrrEimjon. Sedimbru (9). \tabia Tu$rd-Sal (31).
Mi€rcuca-Ciuc (8.1), Tugnadu Nou (15,33). Hinnln (16). Rotba!, Vadu Rotu (15), Badu (HL'), Podu
Oh (t{SB). t€r. r/rlls. Tunu Rotu (5?), f. bolnyrteniana: SAcadare (52). ^t- P d\talts L

R- PolenrcniM c@tul.un L: vtabi^ (23.33). Sensimiotr, Tuqnadu Not (23). Tu$ad-Sat (5-21).

nr- PottZonun anphibitn L.: Racl| (6), Mndini (6,8). SatrtiEbru {9). Miercura-Ciuc (8). ftejncr
(1?). Orllledq, ApaF (42), AuSustin (42.44). Rotbav, MaieruS (r5), Vadu Ror! (42,45), Feldioan
(.12), S.rsia (40), Bradu (50), S.bcroll (D, t i''srr€: Ract (6) nt- P. bhtarta L. R,r\ MNAra,
(6,D. Sentinbru, Srnsimioo (9). Sindomhic (!). Vnbia (23,33). Mctcu€a4iuq Fn8tt { (5).
SSncraieni (23,l), Feldioara (23), Avrig (23,40). Bradu (5,57r, nr- P. cuspidatut Sieb. 4 Zncc.: BataL
Miercurs-Ciuc, Fag,!ai, Arfi& Podu Olt Tumr RoS! (l), nr- P. hldtupipzl L t Ftc$tat, al- P
Iapath'hlitn L.: Mtutnj€, Bel€ar (4{), Fi8:r"J, Sco.Ei, Podu Oll (D. Vi$re de Ios (5), Avrig (HF).
Bmdu (50), !ar.,odovn: Bradu (50), K- P. 't,/r Hud!.: TL'Fad, Fcldio.n. Fasrrat (5), Tunu Roqu
(i), n-P. a,,' Sch,$rl: Sentinbru (9), Ortucnb (a2,!), Bradu (5). Tmu Rotu (i). !n P perui.aft L.

nt- Populus atba L : HoShrz (5), Bcdu (J,50). Tlmu Ro (!). dt- P 'r?/4 L A\"i8, Bnd'r (!)
l- Potanoseto, @bloltus Link: Turnad (5), E - P. cototdtu' EotlMt: Sandomidc (5). trt- P
e,s"/J L. SSndmbru (e), Bira4 Rcci, Scbcroll (D, Sedd^e, Bra.d (51.1lF1. r- P. srMiD.rs L.:
Sambla d€ ,os (lr, R- P. /,.?'r L : Aus!$ia AFla Omcnb @2), ̂ r- P natdns L. 56 imbru (5.9).
Srrlinior! Prejn.r (5), H&nar (16), Arparu dc ,or. Awis (23). B.adu (5.57), t ahrl'i'br B.adu
(5),..- P ,odoes Poiru: Ariguslin, Awig, Bndu (l), l- P. p.ctinotB L Bradu (57.HR. !t- P
pss,r4 L.r Sandominic (t, aixad. Miindra (l), Hltman (16), Arris (5.!). Bradu (5?,HD, ra'.
tenrissinw: A\iE O,57), L ad,ri,4r,J: Srndominic (5), t .ta,satus HAIr'.ran (5), R- P ti.hoides
cham. cr sd cchr.: vnbia (23), Augurth ({2)
at- P.t.htilld anktina L.. Frequcn! trc /. repr@s L.: Frcqu.nl rr- e &pr4 L.: Hainrn (12).
FA€|.jS, Tmn Ro$ (i)
R- Pnwta lti,osa L.: v6bia (33), Tu$du N6! (15,21), Hnff'an (J,16.23.46.!), Prcjmer (5,1?,21).
Slupini (5,23). t a/r,lora Pa\r H!ftun (5)
nt- ?rtnls padts L.: T'.lt ^dD Nou (5,23). Hinn4 Racotu de Jos, Bradu (5)
R- Pl@inellia disr@s O.lPan: Slda (40), Bridu (50)
nt- Ptli.atia dfseretjca Q, Bcrnh.: Pr.jn€r. Hl|tns& Scorei (5). ut- P w/8d'6 Gacm.: Simraieni
(5. ! )
fi- Rdtndl6 acis L.: Frcql,c4 I /anict6: Bradu (HDi. K- R. aqtaulis L: AviE 66r, nt- R
Jlannulo L I F..gw t ss{'. rcprdr: Raco$ de Jos (5), t 4r!y'oli6 Walr. i BSlarL Raco$ d. Jos (J),
K- n.lrih,r l3m.: Sancraieni (5), R-n. /i,&, L.r Racu (6), vnbia (31). Tugnadu Nou (15). Ro$ar
(45), vadu Roru (42), Hn.man (5),Beclea4 Oltci Arp6s! dc Jos (40). Arrig (5.57). !l- R rc/.d L. :
F Equcnt. R- R 'io,it Laggeri Bradu (5.5?), S€tt€tOIt (l), rt- l rr./..arrr L :Rcci. St Gheo.gh..
Fnsrrar (D. Beclerr (a0). Alris (23,1). Brad! (50, HF). bt- x. r''a,/orrs Schur: Frequen! nt- R
nichopulw Ctaix: M.tli'EA-Ciuc, B.adu (5), H.NrEan (12). Prcjmer (17). Vadu Ro$. Feldiw,
(42't
R- RlDes r4u n L. Sbsinion (9,23), Vrabia Tusradu Nou (23), Prcjmd ( 17)

- Rqippa Mphibia (L.)Bcss.: PrEjncr (17), orl|r€dit Apala (,12.45), Rotbav {45). -R,6t@d
(CrrnE) Bess.:TuFad, Sanc.6icrj, tltuna! (5), OrmmiS, Fcldioan (42), Robav (45), Bndu (50), nr-
R. pal,/sr'ii (l-.) Bess.: SSndominic.Bila4 Hrlmrq F|garal (5), M4icrtrs. vadu Ro (45). Fonmbacu
de tos (J,5?), Bndu (J7./. Dt- R s'irrnr (L.) B*s.: Irndnms (6). vBbia, TuiMdl Nou (33).
Ormcni$ F.ldioan (42), Rorbv (45),Porunbar! dc Jos (.{0.!), Avrig, Podu O[. Turnu Ro$ (l), Bndu
(50)
ar- RvdbeLi' laciridta L.: Vi,Sca de Jos, ArDatr, dc Jos. Bndu (5), Alrig (5.!), TurN tto$u (l)
R- Rtnex aqtaties L : Stnsiftion (5), S&rdatc (56), AvriS GID). Bradu (J0). rl- R hrdroloparhm
Hud!.: Srlsinioq Raco$ de Jos, FasllEr, Sacadat€ (5), PrEjmer (5.1?). Aia Mare (l), Ormenii
F.ldioar& Augustin ({2), Apalr, Vad! Ro$a (42,45), llotbav. MnienS (5). R- R noatinus L.:
sSncrri.ni (5), MAieruFApala (45), Sndd.re, Eddu GrF), R- R patu$.ir Sm : OmEnir ({2). Olrcl
(r0), Bndu (5,57), Sebcsolt (l)
R- Sasftario sagittifotia L-:'tusad (5), Augusth (42,!), A.rioi. MicloprJa (l). A!ri& Bradu (s,HF,l).
L hetercptryIa.lscht b.) Botte: Bod (t3), L vd isn.rilotio: Tu$'rd (s)tuiujd ( I ?),
!t- .t4lr a/ra L.i Frequen! K- S t alope@nides Tarsdt: Bradu (5). R- t os4ra L : Tu$ad-Sar
(5,23), AwiS (23), K- S , aaz"o,f4 Kem.: S$pid (23), at- 5: .inet.a L.: Frcq@nt R- S. x cuspidata
F. Schultz: Sancreieni, Bod (J./, R- S .t.o8 ot Scop H{EDn-PrEjmcr lr1), nr- S. lraeitis Ll
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Frequenl. K- S x nultine^'6 Doll.: Sensimion (23), 9.- S pentandld L.: Vrabia, Tu rdu Nou,
Micr.urea-Ciuc, F.ldroa.ra (23), Tu$Bd-Sd (5.33), Stn$miol\ sancrdieri (5.23), Hnnnall.prejmer
ll,7), nt- S. purputeo L. F.equenr, nt- ,t rcnartniloln L.: M!d}aJ, Tu$adu r"ou, Stupitri (2t)_
Srndnbn (9). v.abia (23.33), Sersimion. TuFad-Sar Avris (5,21), MErcur.a-Ciuc, R.acosu de Jos
(5), Srnc.Iiem (5,21.!). Prejne. (17.23). Hlrliln (21.!), SanMta d. Jos (40), Arparu de Jos (40,5?,t),
Bradu (56), Pasul TMU Rotu (5-56), nt- S. triM.ltu L.: Fquent n - S ,iri,4/'r L: Medinr (21,!),
vnbia (23). Mi€rcurca-Ciuc, Fetdi@I', Raco$ d. Jos (5), TDraadu Nou (5.15), Prgm.r (17). Aita
lvtare. Arhi. Arit (!), Bradu. Sene$! dc Jos. Tunu Roru (5,57,!)
R- Satviatd natansL: {e.la(,), Auguslitr {42.!)
nt- S@g/ietba ofrcinolis L.: Ftdtrern
E- SGt aea hirtutrs L: v'nbi4 TuJnadu Nou (23), Sencrnien' (5,23). t 'alof: Sincraieni (5), E- s.
Drrarrl. SluDini (35)
R- Schfuchzerio polustrisL: Avng (5,23,51).1 minor: Avrig (5,51)
nr- schaenoptect,s ta.,s1tis (L) Palla: Omcnii Ap4a (42). Ausrnin (42.{4,t). Mni (t), Sercaia
(a0), Avns (57,1), Bradu (5?, R- S nrcf,dtur (L.) Paltai tfinnan, prcjmec Arpa{u de Jos (5), R- s
tabetn@nantani (C C. anrcl ) Palla: Hlmat! Prcjhcr, Racofu d. Jos (5)
V thents fengin.B L.: Santimbru (9.11), R- .\ ,,8u.ds L.:Hann r (5,15,21,a6,t), prcjmr
(5,r6.a6). Srupjni (46)
R- Scitpf rulicMs Schkub: P.ejncr (5). Bndu (J6,57,HF), trr- s r//eft.r/r L: FreqrcDr, i
compactus (Kliltgr.) NFr.: runnan (13)
R- S.ozoneruhun is L: Prqmer (17). i lalifron!: Pr€jmer ( 12)
d- &,ophrtdia unbtusa D'u'n: tv.IAddrat (!). Sen$mioa Tu$ad-Sar (23). Ir.jmer (17), Bradu (57)
ar- Sdlelano galelieloto L.: Frequm! nt-,S. ,oJ/t/olia I-.: Eiman (12). Fi8,rat (5). Bmd! (5,t).
Araig, Scbe{Olt (l)
R- Setintn catuilaha (L.) L.: ftprdu Nou (15,23), S6ncr4i.ni (23, i)
R- !t,ec,o d4lariclr Hill. ssp. bubarcelotirs (Wir.m' .r Gfab.) wafters: SSntunbru (9), Vnbia (31).
Serdominic (!), Miercur.a-Ciuc (E), Tu$adu Nou ( l5), Pr.jnet (s), \at. pinotlidrs:'tt t^d-Bb (5).
!"r- royl4tur Tu$ad-Bii (S). nt- S. Iwiatilis Walh: BUa4 Sandonuruc. R_acu. Tu$ad. Bo(|.
Piejrner Feldioar? (5), Sencrni€ni r5,!). Miclo$ar?" ltdindra (l), Aidg, Bmdtr (5,56,!). nc .9
palado&s L.: Sendmbru (9), SrnsinioD (5,9.21). Turnadu Nou. Bod (21)_ Sjncrricm. HnFe. Olrel
{5). Prcjmer {t.17). Avri8 (5.56). BndD 156). vsr roDerrosi Prcjmer (t.l?). v!r. gtabtutus A\|iA
(J,56).I-t pa&$./0-.) DC.:Prcjmcr, Bod (5)
^r-lhnatrlatn.toriaL.:Frc{nj.e,\at.ld.tlolia:lltrfitan Prcjmcr. Vi$ea dc Jos (5). I ?z/zrrr,r:
siculeni (5), E- S wofi, Andnei ollneNs (42)
V- &st.tia ltisinasa Opiz Iu{nadu Nou (15), }uman (5.16.23.!). Prej'ner (5.17,23), Snpitri (5,23).
Eod (5), t rarr.,rr,/a Sir*. i Hnma4 Bod (5)
ar- Siun latiloliun L.: Augllnh (42,1), Omcnit, Fcldioara_ Vadu Rofu (42). MAicru9, Rorbav (45),
vi$ca d€ Jos (40), Senbaa dc Jos (!), R- .t s,raar L.: Ollct (40)
nt- Solanun dulcMara L.: Ftqls\
Dr- Sali.lago .ana,brsis L.: AviE, Bladu (5,56,1), Scbctoll (l), R- S araar.r" Ailon: Auig Bradr
t5)
K-.9rcr6 pdBnir L. i Hn'lraD (5)
tt- Sparydnin .n rfln P&hm: T\tnad-Bai, Hlrnaa Arpatu de Jos (5). Atinj (t), Bradu (5,50), ni-
,t 

"/ectur 
L.:Prcjncr (17), Ormcnit (42,1), Be.l.rq Olrel Arpotu de Jos {40). AwiB (23,,t0,t), Brrdu

(50), TMU Ro$ (l), ssp. ,eaL.tuD (Be€b ) SchiM cl Theu.: Mrdrar (6), Augusri4 Apala-Omenil
(.{2), Rotbav (45). Com?Ila d€ Jos t44,t), sW. nl.mcaryM d\teuD.) Dom.: Bod-Apala (46), f.
sinpti.tlame Nyar HAnnt (13). E- S. ̂ i"inhWaft.: A\iig(23)
V- Spi,aea saliciJolidL:l^ontry, Vt:bi4 Mi.roir.:-Ciuc, Tu$adu Nou (Zl)
nt- Spitod. a poLahiza (L, Schleichr Sanrion-Lund (l). ornenig. Apola Fetdroan (42), Bndu (57)
nt- S@hls oJl.iholts (L)Tt e.: F.equenr_ Iar. rerc,,rd: Sandomidc (5). !r- li pdltljr'rs L.: R cu (6),
S,nsiftor Bod (2:l). Srntiflbru (9). Mierclre8{iuc (E), Omog (42). Aususri( !'adu Ror! (.12.!).
Mrierur'Apala (45). sercaia (r0), Bndu (J0). Atnr o
ar- !;tetbno aqtatrca (L.) Scop.;Mnddrr$ (6), Siffilrion {9). Prejmer (17). Bndu (5.5?,r, R- S
p,16t r Ehrl'.: Racu (6). MAd,r4 (6.8). Sinsimion (9), Micrcun -Ciuc (8). Vmbia. Tus,Ed-Sar, (31),
Tufladu \ou (lt.3J). \?r. /dhdzi: Sindeterd (23)
R- Statiotes atotdes L) Stntion-Lud , Bl"du (5), Bod-Apala (16), MaieruFApata Rolbsv (.+5),
Scorei (55)
d- Succisa pratens$ L.: FteqtJent. f. 8/drlr/.Jr Bmdu (50Jtr)
R- Sa?ta /ere,r,s L.: SrrNimion (23), HAnnan (5,17,23), Stupini (5.2t)
nr- Stnphlyn ofrcinate L:Frcqnen!. ss?. ,/,sr'De,l (A. K€rL) Nlm.: St C}€orghc (5)

2 l
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X- T@Mm pahste (Lyon3) Symons: grnnan, Pr.jmer (5)
nr- T.t kia sprcioso lsctu&.) BauiU : Br.d(Tutnu Ro$ (HF)
K- Teu.hln voditn L.: Bod (5)
nt-Thalictnt^ lrci.lunL.:Ftqr.f''.!8. s!.naPh um:Prclr]cr..5,11J \ar het*oPhtllun' Tn$an \5)
R- Trupo 

"atds 
L.: Nitjd (t7), Ra.ltu d. los (t, al"du (5,J7)

nt- Trloliln Mndrn L. Frqucit, Dt- t fePerJ L.: Frcqu.m, R- T sPddi.ern L t v dafd{ 123)
Tusadu No! (5,23)
6a- Tngtachin no,itima L ltao (6.E), Se ilnbru (9). Srnsinion (?3). Vnbia (21.13J. Micr.ur.a-
Ciuc (E), Cicer Prejmer (5), Tusnad-Sal (13). Tqnadu Not! sancrAjeni (5,23). Erman (5.16)
Ml{dra, Sada A{i8 (40), tr- t Flt6fii L.: ,Virgra$Rtc! (6), Stuitnbru (9), Vnbia Bod (23)-
Sricrnieni (23,l), Ciccq T!$lad. Hirma4 Stupini, P.rtani (5), Prcjn.r (5, 17,23)
R- Trcltius ctrcp@us L.: v.dhia (23,33), TuFadu Nou (5.23), Mier.urea-Ciuc. Hr'tMn (5), Prermer
( l7)
nr- Trpha an8lstfolia L.: Ft !I]tr'tn, fi- T. IotiloliaL : Frcqucr( R- r. /am4@I LeFchf : Srrnbfia de
los (lt, \- T. sctuurevolhri r:eb d So .t: Bod-Apsts (15), RacoSu de .los (5)
V- Unielda br.nii H@| ll&r€ll (5,16\. V- U. miMt L.: Iunnan (5.23), ArFatu dc Jos (5,56),
Avris (HD). nt- Ll wkdir L.isinio'c$i. HlJmrn, Feldioan (5). Augustin (42,14). Rorba!, Vadu
Roru (45,D. Ot l (40), Bradr (5,57). Tutft Ros! 0)
nr- t/atbima oficinatis L.: Frq).o! ssF .o/t4 (walh) NrE.: Btadq Tuu Ro,f! (5). r€r' ,'ed,4
Koch: Hnnnrn (13), R- v. drrli.r/o/ia (R hb.) Kabat: Rrcir (6), Mrdrrat (6.23). Srntimbru (5,9, 1 l).
s'n.ihion (9.23), Vtabia. Tu$Dad-S.l (23.33), Miaqs€a-Ciuc (E). Tusudu Nou (15,23), Senc.aicDi
(23,D, Stupru (46)
K- Vdlin ia sptolis L.: Tuitt,d"Wi (5)
d- v.ttu11n album L.Ftqnctr! ss!. lor.lidlr E mL) R.hb.i PrcJmei (I?)
K- V.tuai.a Maga ioi.les Cuis.r Arp6!! dc ,os (J), .t- la araau tts-a,Pari.a L. R cu (6), Santimbru
(9). &patu d. Jos (40), Ardg (!), Bndu (50,1), t. gt@dubro Sd\tt Arpasu de Jos (5,56), f
t.rcnina: Brtur (5r, BtE.d! (\#), at- l'. b.eabttga L. Fqt.'\\ rs'. lnotu : Br,dv (5,50J. f. atPitu
T.ni Babr-Sendon'nic (5), R- /. .dre,ara Pcmcu.: PrEjm.r (t1), Or'.e!Jt 62J, R- r'. tonsiJotia L.:
Sertinbn (9), S6ffimion (9.23), Bod (23). Robav (45), Vadu Rotu (42). .t- ta @r.rata L: Raca
(6), vnbia, Tu$ad-Sar (33), Mic'wEa{iuc, ci.!u (5), Hr'Itun (16), Pr.jEcr (5.rD, Rotbav, vadu
Ro$ (45), A.rF$ d. Jos (40,!). Aqig (23), Bradu (5,57), Tum Ro|u {l)
R- /iola.lard Frics: t{itnaFPrcjnet (17),V- v .ptp$ildl'dgb: S6!5in otr (9,23). vrabia (33). R_
t p.rsicifolta Schr&: vt bia (33), Prcjn€r-Hnrtnan (17), K- z rraDosa B.ss.: Vi$€a de .,os (J0)
v zoai.he la potustrk L. var @l.ata: Aatig .66,57,

VEGETATION

LEMNETEA de Bolos et Maschs 1955
LEMNETALIA d. Bolo6 ct Mrsl,I5 1955
Lmdion nirod. d. Bolos .t MasclaB l95J
I L.tuettn nitutis O&tL ex T. Mtdlcr.t Cors 1960

Mida.dt, Sturinbr\ Sr iotr-Luncn R..i, SErtu.Ghcoryhe tuini OmEni$ va(hl-Ro|u
Sercaia Fadrar, Ucla d. Jor vi$ca dc Jdt, Ajpaul de los, C.a4a. Porumbacul d. Ios.
Arng; Bradu. Racovita Podu{L Tum-Ro$ (l)

2. Lenreten trifllc@ Kt'app cl Stofrcrs 1962
Sendon-Lunca, Ormcnir, Rotbav (l)

3- Lenno- Sptudeletun prrihiza. K@\ 1954
Sanuon-Lutlcr. Rottav (D

UTRICULARIETAIIA MINORIS Dcn Hanog et SeC 1964
Urriculrrior wlglti! Pa$,rg. 1964
4. I2mo- tittidiarietun wrSdnir Soo (192E)194?

Srntinbru (9), Augusdn, Rolbav, HoShiz, Comrl|A de Jos (43.,14). Miclow.ra. Tumn Rotu
(D. A$ant d. Jos{39)

- lennetofln histlcae K$pe l%3) Soo 1964
Augusrin, Con na de Jos, Tlmu-Roru (l)

HIDROCHARIETALIA Rubcl 1933
Eydrocbrrition Rub€l 1933
t HldrKhatitetun Mrvs- @@ var l$SendoDck 1935

AugBin (l), Apola. Mr.rut, Rotoi! (43,44,l)



6. &tuno@tutn dloizls Nowinski 1930
Apala Miemt. Rotiav (43.44)

- elvi,iosM natutisa^t\ 1972
Apats(41)

1 Cetdtophllleto-,tua.haitetun1. Pop 1962
A.rid, Arl-Muq Aug!-ttin (l)

8. Ceruta1h tett t denefiHi'td, t956
Sention-Lunca, Arini. Senbao de Jos. Arii& Brndu, Seb€9Oll (l)

POTAMETEA R. Tx. el Prcising 1942
POTAMETALLA Koch 1926
Rrnuft ulion fluviatili! Ncduusl 1959
9. Rmrncula tich.phllli-Callifichettm @phocotp@(Soo 192?)P@sitrPocsetal l95E

Reci, Mandr3 Fa8t"5. Arpalul de Jc, Mcoula, Turnu'Rotu (l)
Potrdlon p€ctiriti (Koch 1926) Gols l9tt
10. Ha .nietun pallsris'fx. 1937

Rotbav (43,44), Oltet (38)
ll. Potdtutun tucenlis H\eck l93l

Auglitin (42). Apal4 Om€ni$, Comala de Jos (:13,44)
12. Mrtiophylh- P.bnetunl!.ertr Soo 1934

Sintimb.u (9), Aita-Marc, \4andra (D
13 . PolMetun aadosi (Soo 1960) Segal 1964

Augusli4 A\rig (1)
14. Eb.leetun .dadensiF Egdet 1933

15. Potahelsft .tnpi Soo 1927
Bind, Reci (!)

16. P.tdmetun pt/ssili Soo 1921
L{andra (!), Arpa$d de Jos (39)

Nroohreior rlba€ Oberd. 1957
I;. irnphreetun atbo- tte@No$1*i \ela
- t rsphdeetoflh Kap?nt 1963

M'cloloan 142). Augunit (42.{1.44, )
- nryttetosttu 3n 1951

Arini (D
-va khetietasutu Bona l 3La.

Tuenad-Ba1 (3,i 5)
PEBAGMITETBA R Tx. etPreisitrg 1942
PHRAGMITETAUA Ko.h 1926
PbrrgDition Koch 1926
18. Phrusnitetun arrt4lis Soo 1927 €m. Sctunale l9l9

*ndnbru. Seisilnion (9). Vrabia (33), Midin5 R€ci (l). Prejme'. Hlrman (46.1), Ormedi9'
Vadu-Ro$, Feldioam (42,1).\4$eadelos(r0) F{giras' M'atdra Salnbdta de tos. Arpa$l
de.los, C64a- Porrl nbac deJos, Sco.ei, Rnmvila AlnC Bndu, Tmu-Rotu (l)

- bb lb oschoe netae n I.]l]nzq 196l
Depresionea Ciuc (29)

19- thoeaopbctetun ladstrk Cho\ard 1924
Apap. Onnenis, CuciulaL (42,43.44), Aita-lllatE 0)

- iidosun pserdacoi l'Jl.a'!u 1972
OrmentS{!)

- glyceiastn nsinae UIeJ't 1972
APaF ()

)u Twhzeruh onpus4ahae Pi'graru D4\' 
Mrdrns i). bepr Ciuc r:cr Re.i tl), Vadu'Ro$ O.oflr+ Feldroar' (42r' AuSusrit

Rolba!. Sembah de Jos, AEig (l)
2l Ttpha,tun ldnlohaP C I'a,]Dle1j' 

Ntld,ua! (o. ) Sinumb;. Sensrnjon rar' TuJnadui Nou {15' Recr' dD_ Mare Arini (l

Apala, Rotbau (a3). Sembab de Jos. ArF ul de Jos. Scorci Ari& Raco;la TDmu'Ro (l)

22. Ttphd.tum lcnohhi (Jbrizsy 196l) Nedelcn l%8
Sambab de Jos (!)
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23. Clwrietun narin@ tujfck l93l
Mrdalal, Itacu (6), Senombru. S6$rmior (9), vnbia (33), Tutnadul Nou{15). Maelur (15),
Onneni$ Augustia Feldioan (42,1), Apala Rolbay. Vadu-Ro9u (11,4.1), Comana de jos
(43,1), Fegd'"! (l), Beclean. Sercaia (40), I!,tindra, Oltet ArpaJul de Jos. Arng (.r0,1)-
Raco\ih. Tumu-Ro9u (l)

24. Eqriset?th |l@iarlnSt ffen l93l
MAdana{, Ra.u, Auin ili (6), Sancriiui (i), VBbia, TurBd-Sa1(33), Apa1a. Rotbav
(a3,14). Comara de Jos (43,41,1), Bealealr Oltel (40)

NASTtiRTiO GLYCERTETALIA Pigetti 1953
Glyceno - Spargeim Br-B1 et Sissingh 1942
25. Gly.e.ielrtu pi.atae Kulc4rski 1928

Midnn$, &cu (6), A!n8 ( )
- cabbmtrtosan Soo 1951
Sandmbru (9)

26 Gllcenetun Jldtanh EgCJq 1933
comau de Jos (44). B@lel4 Dridif (10), Arpasrl de J6 (40.1). Aws. Raovila (!)

27. Lee6ietun o/rzotdir KEU& in R. Tx. 1955 cn. Passarge 1957
A!ti8, RacoviF (40)

24. lercnlcettn beccabugoe Philippi 1973
Bllln (l)

OENANTIIETALIA AQUATICAE Hejny h Kop€cky et Hejly 1965
Oerinrbion aqutti.& t{ejny d N€ulBurl 1959
29. SaEitttjo SparEanetun k.'fx. 1953

Ami. MjcloFara, AwiS (l)
10 Alisnato Eleocharn l0 M Kovacs et lvtadte 1967

Augxsliq Mand.a (l)
31. ELochanetun pahttns Ubrizsy 1948

I,HdnEr, Racu (6), B,|a Rsi (l), Omeni!, ApaF (al.aa). Auguldn, Feldioara (42,!),
Fagtu"t, Mend,a, SAnbela de Jos, PoruDbaorl dc Jos, Awig. Raco\ila (l)

32. Oeharthd .quati.ae - Rorippetun anphibi@ lnhreyet \95t)
Omedi Foldioa.? (42). PoMbacul de Jos (40,l), Avns, Racovita (!)

Mrgro.lricion c.latlc Koch 1926
Qricenion rostrarae €al.-Tul. 1963) Oberd etrl 1967
31. Calmayostetun .dnerterts Simon 1960

D€pr. Ciuc (6,29), sandmbnr Sa$imioD (9), Miercurea-Ouc (8), Tusnadul Nou (15), VFbia
133)

34. Caricetum oppropjhqudta. Kocli r926)fx. t947
Depr. citrc (29), S6ntinbru (e). vnbia (33)

15. Cticettn ms|at@ Rttxt 1912
Biid, M6dinr (l), Rac! (6), Depr Ciuc (29), Vribia (33).Ifiman (16). Rotbav, Vadu-Ro$
Fngd.a$ (l), Becled (40), vi$ea dc ]o!, tu!6$l de Ios (40,1), s6nbela dc los. Ponnbacul

36. Cladi.ttn narisci Zobisr 7935
HArnun (16,46,1), Siupini, Prejmer (46)

37. Conarc- Cori.et n /6,o.a?a. Bal -Tul. etHubl1985
^Jpann de Jos (a0)

38. Cadetth b,rbaunii Istlq 1932
D€pr. Ciuc (6), Arpa$lde Jos (40)

39. Ctici Mentanthetun Soo(193E)1955
Racu (6), B€clean. Vi$ea de los, Arpasu.l dc Jos (40)

4Q. Caricetun ditudne Jonat l932em Ol]Etd. 1957
Racu (5), Depr. Citrc (29), TurDadul Nou (15), Vmbi4 Sarsimon (13)

Caricenion gracilis (Neunausl 1959) Oberd. €t al. 196?
41. Can@tun grdcilis Almryisi1929

Madrra!, R-acu (6), S.ancdieni, Reci (1), Tu$ud-Sar, Vrabia (13). Apalr. Rolbav. Vadu-Ro9u
(43.44). venelia de Jos (43.44,l), MIen4 (45,1), Orm€ni9 (l). B€clen[ Oxel (40). Mrndrd.
Arpa'ur de Jos (41,!), AEig, Tuftu-Rotu {l)

- cticetow riptuia. lJlaru 1912
Orlnenii (l)
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42. Carietu,t wsicdi@ Cho$ati) 1924
|,Lddr6r. R.o (6,8), Dcpr Ciuc (29). vnlia (33), TuFrdul Nou (15.33), Bcclcaa Oltel
(.to)

43. Phalndclun an'.lntaea. Libb€n l93l
Racll (6). sendnbnl. Sin$Eion (9), vnbir. T|l5[ad (33). Sa ion-Luc! (!), Dcpr. ciuc (29).
Ormcoi; Rotbav. Vadu-Ro$ (a2). Fcldioan - Secaia (41.15), Vcn4ia d. Joc (40), $€r.aE.
Flglrds (!)

44. Ctietum .rsti.hoe St fren l91l
D.Dr .Ciuc (6.29). Santimtn (9). Mic.cuiE|-Ciuc (E), Tu$ad-Sal (31), Rotbav. Pirau
Vcn€lia de Jos (11.11,.15)

45. Catiettnt tulotn@ Soo 1927
Racu (6), D€pr CiDc 09). vnbia (33), Rotbav ({5), vadu-Rofl. Fasr'a$ (!). v€8qia dc Jos.
Bcclc{n, Mindra Oll.t Sinb.la d. Jos (40)

46. Cdtietln aalilornjs EggLt l93l
Stupinj, Hama!. Prcjmer (.16)

17. Caricetun hpario. 56 1928
Mtdrrrs, R cu. A\rencni (6), Sandnbru (9), Mi6cu'.a4iuc (E), VmDta T!9nad'Sa!
TuSnadul Nou (ll), Arini, Omed9. Auguiia Fngln{ (l), Bcclsn (40)

4a. hjd.tun pseu,lacori Egf,l.r l93J
Tumu-Rosu (!)

49. Catanogrcstetun psetdophrughitis B.ldi. 1967, Kopc*y l96a
Arpa{ur dc Jos (!)

SCtrEUCEJZERIO . CA.RICETEA MGRAE R. Tx I9]7
CARICETAUA MCRAE Koch 1926 em. B..-BL 1949
CdldrglottldloD Dcgk rr. T€og$"r 1920
50. Cal'nogrcstetutu n.Ele.t@ Te g"zl l92O

Micrcuca-Ciuc (8)
C.ricior lirra. Koch 1926 dr Klika 1934
5L Ctietn ,A/@ Bla n I9l5

Mldar4, R4u (6), D€pr Ciuc (29), S,irtinbru Selsimiotr (9). Mierqfts.Ciuc (E). vabir.
Tu$ad-Sa! Tutiadtd.Nou (33), Bcclea{ ltlrndra, Dridif (40), \4$ea dc Jos, AlP.id de Jos
(.10,1). Ci4a. Porunba€lll de Jos (l)

- calM.glostetofln n glectae Coldea L9al
Turnadul Nou {15)

- Eslehetosn tligi6@ Kovacs cr CerSe! l9?9
Tqs.adul Nou (r5)

- @rieto$.n mst dt@ Kovacs ct G.ryely 1979
TuE.dul Nou (15)

,2. Coici st.ll/ldt@ Sphag"ctun (Ba],2s 1942) 5.6 1955
vi$ca d€ Jos Olt t (40), Arpalt d€Jos(40,1)

CARICETAITADAVALLIANAEBT-BI. 1949
Cxtion drvdlirrE Klila 193.1
53. CdettM ddalliard Dtt/Ji. 1924

Dcpr. Ciuc (29), Milr.wa-Ciuc (8), Tustrdd Nou (15), Hama! (16,45) , Pr jmr, Stupiri
(46\

- nalinietostn coerulede Mo'ari,\ 1961lC{l(li. l9n
senribn (9), Hfinan (1E,35)

- esl.netotun lratara Ko1?c5.l Grycly I9?9
Tu$adul Nou (ls)

54. Sesl.n.tun !l8,roJz? (Palmgren 1916) Soo l9,ll
Tufladd Nou ( l5). Rcjm.r ( 1?)

55 Eiaphorctun ongustfarr? Momriu 196.1
Bala' (l). Hrrman (16)

56 El@chdtit tttu qtinqueloru Ltdi l92l
Dndf. Arpa$n d€ Jo6 (4n)

57 Cari.il@a. biophot.ttn Iatihlii 36 1944
M6d,m|'Raar (6).Vi$cr dc Jos.S'anbrla dc Jos (4o),Arpa$il dc los.ArriS(l)

5a Concetun panice@ Sabui)ira t957
Bcclcan. Olrel Dridd. Sanblla de ros, ADa$ de Jos (40)
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59 Orchi.lo - Scho.ne tlm tigric@tis Ob.td. 1951
StuDitri (46), HArmar (23)

- ameietosufl bdt etsis Motair 1964
PEjmcr (a5). ltNrn n(16,46.1)

IJTOR.ELLETEA R. Tx. 1947
LTTOIELLETALIA Ko.b cx R Tx. 193?
El.ocirrition .ckuh.b Pi€t .h 1967
e. Ranufturofunntl@ G,aboletun ofrctralisBaftidi aluhe l9E5

Smr.i (,10). Raclvila. Tumu-Rogu (D
ISOETO - N NOJUNCETEA Br.-El. er R Tx. cx Wcsthotfel ai. 1946
NANOCYPERETALIA Klita 193i
N$ocypedo! lhv.rcedir Koch ex Littlcn 1932
6t. Cyp.rtttn J1@.sentit K@h ex Aichhtcr 1933

ce4ar. Serlb, Scorei, Avrig (l)
62. Jun.etun bufonit Fclloldy 1942

SSlnblta d! ,os (40), Uc.a d. Jor Awig (l)
63. El.ochait ttn cMiolic@ S.rbrrc$ 1953

Ca4i|oora, Arparrl d. Jos (40)
PUCCTNILI,IO - SALICORIiIETEA Topa 1939
PTTCCINELLIETALIA S@ 1947 om. Vicb.Ek 1973
h..i.cuion fimosr. (Soo 1933) Klika ct Vloch 1937
64. Plontaeinctun ntitin@ RaIptu* 1927

S,ra|a (40)
Pucci!.Uion pcllonir (Wcndelbg. 1943) Soo l9J?
65. Pt.ci"ellictttu distantis 36 1937

SAda, Aldg (40)
SCORZONERO - IUNCETALIA GERARDMchcrcl 1973
S.otu!.ro - Jrrcion g.ardi (weodelbg. 1943) viche.€& l9?l
66. Jun@tun e.tud (1$affii,^g 1906)NodL 1923

l'.ftndr4 Sa"ir". AtriC (40)
67. Cti@tun d8rarrn RaFics 192?

Scrcaia (25), Sarlla (!)
MOLINIO - ARRHE!{ATEEBETEA R Tx I93? cm. R. TL 1970
MOLINIETALIA COERULEAE Koch 1926
Molinlod co€rule|. Koch 1926
68. Molint.tun .o.tut.oe (Atlorsc 1922) Koch 1926

S, inbru - Senrimion (9)
- sch@n.tofln fmgiter BaJ.-Tul. d Hubl l9E5

S3ntiftbru - SSnsinion (9). Sanumbrll (l l)
-.uietosm hostida. K&h 1926

SeDtimbn - Siruiniotr (9)
- didtoM @tL,t cfig.ly a tl. lgEE

Srnlinbru - Seffimim (9)
- gali.tNn bonali Scml'er 1955

Sertimbru - Srnstufon (9)
- brizetaen n.diae Geryely 4 al. lgaA

Srntinbru - Srnsimioo (9)
69. Jtn@ " Molintettn .oezle@ Prcissirg in R Tx ct Pr€hsing ex Klapp 1954

D.pr Ciuc (6), PrEjmcr, S$pini (46), H&man (46.1), DeprFigtra! (10), C&14 Arp6rul de
Jos, Sc!.rolr (l)

- nqd.tow tthcta. (lonat 1933) Kova.s 1956
ViS.a dc Jos, Oltcl (40), Ci4a (40.!), ArF$l d. Jor (!)

- ra@issn sr.l/,|/r (*ftdnlscu 1960) San&.r Pop.scu I99t
&!egd d. Ios (D

70. Molinio-Salic.tun tusnarinilolioe Ma$/ar.x Soo l93l
SencrAicni (!)

Cdthion R Tx. 1937 cn Bal.-Tul. 19?8

71. kirpetw ,^batrci F'3l,ski 1931
B6lan (l), N{derdt (5.1), Re.i (l), Beclca4 \,itrca de Jos, Sc.rei (40)



Trdlylv Re Stst Ecol Res t1999). L 13 - 30 27

72. Calhaetu^ l@he V. K',jiil6 1933
Brlan, S6domiric, A,p6rul de Jos (!)

- e ophotufln dgstilolia. R6wril' 1969
Balar (l)

73. Halc.ttn londti lsslct 1936 cm Passarg. 1964
B.clcan, Oltrl (.10). Porumbacd de Jos. AvriS (40, D, Racovilr, PodulOll Tumu-Ro$ (D

- trihltotun dtbi' icibet6.l! 1964
Bccle3n, ArF Ur dc Jor. S€orci, Aris (40)

Filp€rdulcnion 0,onm€r.. h Ob.rd er al. 196, Bd.-Tul. 198
14. Ftlipadtlo Geruniet|n palusiis Kcfl 1926

Dcpr.ciuc (6.2e). It ldar4 (l)
15. Citsio ti'tlan- Fltpentuletun ulmtj@ C!'gcly .t al. \9aA

Sartimbtu. Sersimion (9)
- P@tofln pallsfis ctc4dy .t al. l98a

Sanshxon (9)
76. Cari..tun 6l.l,ii SdbA.cs.lr 1964, Ko!.cky d Hejtry 1965

8€.lean (40)
Agroltion noloniferre Soo l94l
n. Agtostenlh cdrna. H?trA. 1942

Dcpr.Ciuc (6.29), Vcn [a Scrcaia vi$ca dc ,os, Ol1el (40), Ucca de Jos (l). Arpafl! d. Jos,
S&"ta. Ca4ipara Ci4a, S€or€r, Porumbaclrl dc Jos, Awis, R coviF (a0)

1E. Agmst ttn stolonilere Uj\alvi l l
B,ter, Serdominiq Madrrrt Mieiq'ta-Ciuc. Srtrcrii€tri, Bixr4 Sfftrtu-Gh.or8h., Il.cci,
Sandon- Luci, CNchii, Bo4 Arei, AJini (!).Rotbax Mltcrus. Apap (45,l), Aita-Mar.,
Onrcdr Auguri4 R cot, Hothjz,
Cuciulat8. Coinana d. Jos (l), Mindra (40.1). Fl8{rai Bccl.sn, voila.
Slnbdta de Jos, vig.a d. Jo6. Uce3 dc Jos, Arpan! dc Jos. Ce44 Colur(!),
Snrai!. AtTis (40,D. Rlcovita" S€b€rolt Poduo[Turnu-Ro$ (l)

79 Agtustto - Devhatupnetun .esprt@ (Soo 1928) UjEmsi 1947
Dipr..Ciuc (6.29). Se imbru (!). Dcpr. Fag,r.5 (40). B..la,Arpo$l dc Jor. C&1., Sco€i
fl)

80. .4lop..uretud prubnns ReE l1925
DcPr. Ciuc (29), S,ntiflbru, Sensinion (9), B d! Mndira{, R€.i (l)

El Fbstucetun ,rdrers,r Soo l93E
Rolbav, Vadu-Ro|u (15). Arpa!'d dc Jo3, Avng (l)

a2 Ronuculo stngtlo& - Equieletun patun is Gh" Pop6.1l l9t5
Bahn (!). MAndra E€clea4 \4$ca de Jo6 (aO)

47. Poetw trtsiolis Soo l94Q
SSnsimion (l). Bccl.€n (40)

X)TENTILLO - POLYGONETALIA R Tx. 1947
PoLntillioD ur.rinrc R Tt. 1947
Potcntillcnion ars.rimc
U. Pot.ntill.tM M.nne F.lIoLly 1942

MicrcsrEa-Ciuc, Stadu{h€o.slc. Chichin l,{6ndra Frsrq. Ucs de Jos, c,irta" Arig.
Scb€loll (!)

45. Rtun.ule.ln repcrtit Kmpg cx. Q&rd 1957
BNlaA Mi€muca{iuc, Bod, CoDrra dc Joi, F dE$ AriS (l)

Jucdon c!frli Wcsthoff.t Van l,..uwcn cx Hcjny.t al. 1979
86. Junc.t,n erlri Soo (1931) 1949

Bllan. Miercllg-Ciuc, Cottte de Jos. Mrrdra, F4lrar, Beclcan. Sirnbata de Jos. Ce4a
A\n& Poduoll. Tutru- Roru (!)

E7 J/n@nlet Menthetun lonai|blia. Lotun y.r 1953
Alrig. Tumu-Roru (!)

GALIO - URTICETEA Passarge ex Kop€.kv 1969
CALYSTEGIETALIA SEPITJM R. Tx. 1950
Senecion flrrti.lili. R. Tx 1950
Aa. Senecionetun llwiotilir Tt. Mutlcr .x Slrdla itl MuciM 1993

Miclosoara l'tedta (!)
a9. Calyst gio E Nbndun c@rokni Got 1974

Arya5ul de Jos. Ca4a (l)
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m. Asteh -Rubetun caesn LKzrp.1962
Stucrni€ni Adni. Conam de Jos, Nttudt" {l)

9l Heliorthetuh decdpetalt Morariu 196?
Cooana de ,os. s&ntdta de los (!)

92. Itupatienti -Calyt@getu (Gondola 1965) Soo l97l
Arini, Mtudra,FIgIrai S6nbrta de Jos, Uc€a de Jos, Arpa$l de Jos. Alrig (l)

93. Ru6e.1do - Solidaqi@tur R Tr. d Fbabc 1950 em. Soo 196l
Avns, Tuou-Ro9u (l)

94. PolBaraM &qidati Tx. .t R abc 1950
A{hI\ MrerEurer-Ciuc, Fisai4 (l)

PETASTIO - CHAEROPInaLLETALIA Momriu 196?
P€ti|ilior ofliclnalh SillinSer l93l
95. A.gopadio- Pet$itetM k Tx 1947

Tunu-Rosu (l)
BIDENTE1IA TR]PARTITI R. T)( .t a]. in R. Tx. I95O
BIDENTETAIIA TRIPARTTTI Br.-Bi. cl R. Tx. c.r Klika €t Haalac 1944
Biderrior ariprniti Nordhagen 1940 €n. R. Tx. in Poli et J. Tx. 1960
96 Biderti- Potgo@tud ftrdoptpers Lohme]€r in R. Tx. I 950

MiercurEa-ciuc, Sfeftu-Cheorglq Conutra dc Jos, Mendra FnBirar, StmMta d€ Jos, carF,
Avris. Tmu"Roru (l)

91. Btdentetun .emui Kobea.ha l94a
Sembala de Jos, Cada (l)

98. Runici Alopecwet n Eeniql4h TtI. (1931) l9sA
Madaq, Xacu (6). Depresiun€a Ciuc {29)

99. Rtdi.i- Alopedrctw aeqaalis $tlr 1912
Merdn (40)

SALICETEAPURIUREAI M@r l95E
SALICETAIIA PURPUREAE Moor l95E
Srliciod db|c Soo 1930 em. Th Mullcr ei Gors l95E
100- Saltcetun dlbae - tagtlis hsler 1926 ell Soo 1957

Depr. Cioc (29), Sefiion-Lunca' Ro$av, Mnndra Sembfta d. Jor Ucca de Jos, Vi$ea de
Jos. Arla$l de Jos, C54a. Scor.i. ArTi& Racovila. Poduol( Tumu-Rotu (l)

- phtugmitetosun Tn. M',\tlet.rCrot 1958
FIg&aJ" Srmblia dc Jos, Vige de lN, Arla$ur dc Jos, Ca&. Avrig RtcoviF (l)

- cdtnetofln sanguine@ C\lef.delbg.-Zelinka 1952) K,Ipsd l95E
Vi$.r de Jos. Arlas1i de Jos, Arrig (l)

- rubofln c@sii lDon 4 et al. 1966)
Fr€an{, Sambna d€ Jc, Colu, Arpa$l dc Jo!" Porunbacul de Jos, Avri& S.bcFOlt (l)

- echino./stoen Dtg 1995
Awig, Podu-Oh. S€b€S-Oll, Tumu-Ro9u

Srlicior trirrdrre Th. Mullcr el Cors 195E
L0r. :iolicetutu bitrdrue Malcuit ex Noirblise in Lebrln d al 1955

Bllaa M.Ida!"5, Reci, FAgAra!, Sncndate, Awis (l)
- szliceroen lidihots Soo 1958

Mldnrai FASnnr, Sacddale, Airie. Senet{lt (D
- ruboen caesiiPvw\ 196l

SAcAdate, Sebe$Olt (l)
lO2. Sapondo Sali.etun plryte@ lbr.-Bl.l9l0) Tschou 1946

Mnd.dras, Sa rotr-Lunci, Miercurea-Ciuc, Sfiintu-Ghcorghe l,Iiclotoara Feldioar4 Cortr na
de Jos, Fi.gara$ S6nbn1a de Jos. Arp65!l de Jos. Scdei. PonmbacLn de Jos, A\rig (l)

ALNEIEA GLUTINOSAE Br.-Bl. et Tx. ex Westhoffet al. 1946
SALICETALIA AURITAE Doirg 1962
Slliciotr cinenre Th. Muller et GsIs 19J8
103. Solicetun cirereae Zolro'n,i 1931

Depr. Ciuc (29), Mcrcltren-Ouc, (8).Iadtrdi SercrAicni Bod, Conaru d€ Jos. Arpa$ de
Jos (l)

QUERCO - rAGf,Tf,A Br.-Bl. .t \4ieg!r in vliegcr 1937
FAGETAI,IA Pa*lo*ski in Pa*towski et al. 1928
AJ.ion irurrre Pawlowski in Pawlowski e1 al. t 928
Alnenion dutinoso - incanae Oberd. 1953
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lO1. Alnettn inc@a. Ltrdt l92l
Depr. Ciuc (29)

r05. SteUdo nenatuh' - lltnetuh Sluti"os@Lal].m.\'er t951
Tumu-Rosu (!)
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BIODIVERSITY OF AI-GAf, OP TgE TJPPER AND MIDIILE COURSE OF
TEE OLT RI}'EN

*Ana Rasiga, *Laura Momeu, + *'r $tehn Peterfi, i*Andr6s Kozrna

' 
lrsntuE of Eiolosi@t Reearch, ft. Repblicii 4a, RO 3400 Cluj-Nap6a: " Dap@teMrt olBiolog/,

Plnt Biolog/ Chq., 'Bab.t-Bolyof Uhivtsiry., St. R.publicii 1214, RO 3aA0 Cluj-itapoco.

REZUMAT
Lucr,tla prezi n compozilia floristici s comunh4ilo. algalc dir cnsul superior 5i Eijlociu al

radui Ol( canct.rizar printr-o divcrsiar. d8al, mar!, corltindlt dir 426 de l,aloni rp64ir5nd la $p.e
divizii: Cyanophfa, Chr_vsophFr. Bacillariophlra. Ct[oroph]ra, Dinopbla, tuglcnoplrya $
Rhodoph)'1a.

Diaromele domintr ln cadnt comuniddlor. Nu a! fost tisit€ diferenle mr.rcante illre
compoziliile s?elifice ale comunigllc algale planclonic€ ti ccl. b.ntonicc. Eleme cle domimnte sunt
formele co6mopolite sau ubicvitc, sau cele carc prEfcril apc cu conccnt4ii n ti sau modcralE alc
sub$a4elor moryanice. Ulclc ditnr! accrtea indica u[ otv€l ditic s.u chiat dai $rft d€ saptobiate.

Compozilia conuliralilor il|!sqz, .xineoF cuhrfizlrii $i 3 pol|drit, chiar ti ln caa!
cuFului suFnor at .euhi, cu Etrdi4c cBcindc s}r. arEl. Mult. dinft spcciile ml€clalc nu au fon
palA in prc7rnt ide ificar. itr Romtui4 alt l! firnd rarE in Uola aclslei $|ri.

Xe}'r{ord!: biodiversity, alg|n Olt River human impact.

L\TRODUCTION
Algologjcal invastigations carried out on the olt River are less oumerous. The

firsr ones, as part ofan intemational collabotation ofa complex limnological study of
the Danube, concemed the lower cou6e of the Olt and its confluence with fte
Danube (Bu$nit;, Brezrsnu & Prunescu-Arior! 196l; Popescu-Marinescu et al.,
1980) lmponant qualitative and quantitative phytoplrnldon data were also published
by Popescu-Marinescu & Elian-Taltu (1980) and Prunescu-Arion (1980) conceming
the middle course ofthe Olt River.

Other watercourdes of Transylvania recently investigated for rheir algal
diversity ond human imp.ct are the Som.tu Mic (Rasigs, Pdterfi & Momcu, 1992;
Rasiga, Momeu & P6terfi, 1995/96; Rasiga, P&erfi & Moneu, 1996), Somcsul Mare
(Rasiga, Pdterfi & Momar, in press), Somcgul (Rasiga, Momeu & P€terfi, in press)
and Critul Repede tuvers (Mome!, Rasiga & Pdterfi, in press).

}f{TERIALS AND METEODS
Thc upper and middlc courses ofthe Olt Rivgr w€re sampled during October

i998 Thc plankon samples were collccted vrith planlcon net No 25 by filte.ing
about 20 I of water- ThE beothos (epilithic, epipelic and epipsammic communities)
was sampled using scrgping, suction and detaching methods. The epiphltic
community was srudied in a stand located between Awig and Boila, near the village
Raco\4a (Qll/12. see Tabl. l) .

The samples were fixed in the field with 4% lormaldehyde and investigated
rvith NpFk and Interfako (C. Zeiss, Jena) opticsi microscopes.
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Rf,SULTS AND DISCUSSION
In the upper and middle course ofrhe Olt River there have been identified 426

taxa, belonging to the following di,visions Cylanophyta - 3a, Ch.)"sophyta - 5.
Bacilla ophyra - 275, Chlorophyta - Chlorophyceae - 62, Chlorophyta
Confugatopttceae - 10, Dinophyrq - 5. Euglenop]ryta - 30 6nd Modoplrta -l
(Trbb I and Fig. l).

The communilies are dominated by diatoms in all the investigaled stands.
excepting the plankon at tle uppermost pan of the dam reservoir, upnream Avrig
(Q106), where they are almost equal in number (57 taxa) w h thc other groups
rogethe. (49 taxs). As a matter of facl' the dominance of diatoms seems to be
characteristic for the Ok, not only in its uppar and middle course, a fact already
menlioned by Popescu-Marinescu & Elian-T5llu (1980) .nd Prunescu-Arion (1980),
but also in lhe Iowest one (Popescx-Marinescu et al., 1980).

Th€ tots.l number ofalgae id€nlified in the plankton was J47. varying betwe€n
74 and 154 according to sampling sites (Trble 1). The communities from the
uppermost par! ofthe reservoir (Q l0/3) and clos€ to the dam (Ql0/r) exhibit llSher
div€rsi1y than rhose of ils channel (Q l0/l). Th€ greatesl species numb€r (152-154)
was identifiad in the last two sanpling sitcs, namaly in thos€ located downstream its
confluence with the Cibin River (Q 12 and Q l3). [n bentbic cornrnunities the number
of taxa vades b.tween 44 and 191, showing a total of333 The lowest number of
.lgae vras observed a! Sandominic (Q f), the highest near Racovita (Q lul2), where
the number of8rcen algae was maximurn (55) too.

Bdcilariophfra. The composition of diatom comnunities, borh planhonic
and benthic, rppears qualitatively and quantitatively rather uniform in all studied
stands They exhibit a relatively high species diversity- The number of species living
in the planllon is almost €qual with those occurring in benthic habitats (235 and 239,
respectively). ll9 3p€cies were common for both floating and benthic communities
(72,4yo), while 76 vrere fottnd only in planlilon (38 taxa) or in benthos (38 taxa). Most
of these diffcrcntial species are solitary, occurring in l-2 sampling sites; mosl
probably have been washed i o the Olt. According to their ecological preferences
they are characteristic for mountain habitat types. One should note the relative
scarcity of the charactcristic plankon diatons. The potamoplankton of the Olt River
is far less developcd in the investigated sectors lhan its benthic diatom communities
The influencc of the Eibutaries in lhe upper, montane part ofthe Olt River was quite
€vident, claarly refl€cted in tlrc composition of the communities in which appeared
various elcmants which belong to different terrestrial or aquatic habitat t)?es of ahe
surounding areas (Achnantttes biorelii, A. laevis, A. nodosq A. subotomoides,
Cqlotvis sclrummaniand, Cwbella aqera, C, cesalii, C. cynbiJornis, C. Jalaisensis,
C. nesiana, Dialoma anceps, Diploneis oblongella, Eunotia diodon, E. flexuom, E.
Jomica, E. hexaglphis, E. wrscicola v. bidentula, Frogilaria bicapitata, Fruslulia
rhonboideq Gonphonena gacile, Navicltla contenta, N- gallica v perltsilla, N.
hn tberyii, N. laevissina, N. indiflercrrs, N. reintturdtii, N. lenelloides, Nit2schia
hanaschiaw, Pintularia qpendiculata, P. lqta, P. stoma,ophora ac\.

The communiti€s consist of spccics which occured constantly or almost
constaidy in lhe investigaled samplinS sites. Most of them are kno*n as highly
tolerant (eur,,topic) 6nd cosmopolitan Uchtu thes hneeolata, A, mitutissina,
Amphora rybica, A. pedi.\lxs, Cocconeis pedicrhs, C. placentula, C. afrni' C.
minuta, C. silesiaca, D. wlgare, Frugilaria captcittq, Gomphonema oliwceum, G.
pqrwhm, Gyrosigma acuminatum, Me losira wr ians, Nce'icu la ctwtocephalq,
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Fig. r. Cantibrtion ofthe ndin algal gotps to specijc conponti@ alptMktoh cannuities
in lhe Olt Rire,

Euddolhyo c]ooptyt!6ry$phr1r

FIE 2. Contribution ofthe ,rloin dgal grcsps to specilic conpontid af benthtc .oMniti.s i,

N. lanceolata, NiEschia linearis, N. anphibia). otherc are characteristic for waters
wilh high or moderate mineral content (brackish or saline waterg: Ca,lareir
amphisbaetq C. silicula, Diatoma noniliformis, Cwatopleura solea, Cynbella
cistula, C. helvetica, Clrosigma scalproides, Navicula capitdta, N. capitatoradiatd,
N pupula, N. tripxnctata, N. trivialis, Nitzschia co strickt, N. dissipab, N.
h ngalica, N- signoideo, N. unbonata Sunrclla brcb$tont, S. lineans, j. ovahs,
Rhoicoqhaenia abbreyiata\. Some of the allready menlioned species and several
others tolerate or grow ralher \ryell in waters with m.ssive organic loading (a1 critical
saprobity level or even higher): N.wiclia &hmirrusa/lct, N. venekt, N. t)iridula,
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Niuschia inconspiam, N. paka, N paleacee, or in eutrophic vtaters (Aulacosei/a
granulala, A. arnbigua, CFlotella meneghiniana, Crnbe a tunidula, Nilzschia
t)ermiaiaris, Sufirclla angusla, S. ninu@, S. splendida\

By the contrary, the oumber of catarobic species wss very low (CWbe a
ttovi.llilomis, [)iatoma mesodon, Fragilaria arcus, Gonphonema angtslum. G-
clavatum, Meridion circltlqre, Navi.ula crrploletv a).

The compoition of diatom communilies clearly shows that the Olt fuver in
these s€ctors is massively eutrophic and polluled. Thesc phenomena are less m.rked
in thc firn sector of the upper course (Sendoninic - Q l), where the number of
benthic di.toms was the lowest, and the community consisr€d of 44 widely
distributed aid cl€an water forms and very few eutrophic and pollured water ones. In
the next do$nslream stand (Q 2 - Sancrtieni) there was an evident change in
community composition (up to 106 tdxa), indicating the st.n of eutrophicarion lt is
very interesting to follow dounstrcam, stard by stand, the floristic enrichm€nl of
diaron communities ("in jurnps'), cspecially at the level of benthic ones. The next
sector in which the same teldency was very evidcnt is situaled berween stands Q 4
and Q 5 (upstream and downstream Sf Ghaarghe). Most ofrhe species added to the
origina! flora in this section, from €cological point ofview show identical preferences
(prefcrentislly €utrophic conditions. with high mineral content): Amphoru ovalis,
Cyclolella alomus, Cyclosteplanos dubius, Cwbella caespitoslr, G)rcngna pafieri.
G- spencerii, Naia/la erifuga, N. halophila, N. r.henisculus, N. pygirnaeq N.
slesvicensis, Nitzschia acicularis, N. angustatula, N calida, N. &tbia, N. ntermedia,
N. litwalis, N. signa, N. simmta v. tabellaria, N. thernaloides

In thc s€ctor situated betwcen Q 5 and Q I (downsteam Sf Gheorghe and
upstream Flgerat) on one hand, and betwecn Q t and Q 9 (upstream and downstream
Faglral) on the other, could also be daeqed a diversification of communities of
bentbc diatoms by the appearance of other forns oflhe same ecological categories
(Aulacoseiru ilalica, Cycloneplranot inrisitalus, Naviaia schroeterii, Nitzsche
clasil N. flifomis, N. geitlerii, N. IorcrEiar@, N. narro, N. parwla, Stephanodiscts
hantzschii').

I! should be mentioncd that the quditative and quantitative composition of
diatofi communities ofthe dam reservoL upstream Avrig did not difler from those of
the river.

Othcr rlt.l grouF. According to our findings the next and more imponant
groups are the green algae (Chlorophla) with 73 and the euglenoid flag€llates
(Euglenophyta) with 30 species. The species belonging to the other groups like
chrysophytes and dinophltes are quite few (5). The floating communities ss a whole,
exhibits a higher biodiversity (l 18 !axa) comparatively with lhe benthos consisting of
88 taxa only.

As conccming the diversity of diffcrent stands, the highest rvas detected in
benthos of Q 1l- Q f2 (55 species). The other high value sampl.s wcre plonkon
sampfes (Q.10/3 - 49 iaxa, Q l0l2 and Q ll - 42 tax4 and Q l3). ln every group,
besides the common species occurring in both plankton and benthos, lhere are also
q?ical plankton tbrrns (euplankton) aod typical b.nthic forms. The identified
dinophytea are all plankton forms.

Colnmon blue.greelrs for both community t]|I€s werc Anabaera solitaria,
Aphanothece chlatrala, Oscilkt oria qnoetta, O. linosa afid Spinlint najor
Planktonic cyanophltes are Chroococcus linneticus, Gotnphosphaeria aponiru'
Microcysis aerugittosa, Oscillatoria laa.stris etc.; benthic forms arc Ltngbya
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hptzihgiL Me/isthopedia eleg@ts, Oscilhloria sancta, O. sinplicissina, Phorrnidium

The same thing is true for the other Sroups too (see Trble 1), except
dinophytes, afl floatin8 forms. Tlrc orly rcd alga (Rhodocholtor) is benthic.

The opper course of the Olt is characterised by a few rheophil, xeno- alld
oligosaprobic species, which u$rally inhabit clear and cool, montan€ waters:
H).dtutas loetidus, Oscillatolia terebrifomis, O. siplicissina, Ulothrix tendssina
and (1. zonata which ara lacking in the middle course. The middle course ofthe river
is characterised by the occunence of many eutrophic, 0-mesosaprobic, or even P-d -
mesosaprobic apecies (Oscilhtoris linosa, HoJtnania laltterbomii, Monoraphidium
contortum, Trachalomorms arnata etc.). Of course, the dominants are indifferent,
cosmopolitan species distributed in a wide range of habitat conditions, like
Gonphosphaeria aponinq, Spirulfua majo| Eudoriu elegans, Pandoina motum,
Ceratfun hintndinella, Peridinitm cinchn l, liachelouonas wlvocina etc.

The influence of human activity can be traced in both upper ard middle
course of the OIt River based on algal comhunity structure. Sometifies the water
reached P-o -, (r - or even polysaprobic levels, which is clearly indicated by the
presence of Oscillalolia chabfutea, Chlanydonotus rcinhardlii, Monoraphidi n
grifrthii, E gleha texta, E. t iidis, Iapocinclis owm d.c.

It is worth mentioning that almost all the identified green algae (55 taxa)
occur in lh€ dam r$ervoir (49 species). Many of them are washed into the river,
logether with some fonns belonging to other groups, and therefore are often found in
downstream communities- Most ofthese algae are meso-eutrophic plankton elements
(BoDococcus bruunit Carteria abiscoensis, C. globosa, C. httltiflis, C. wlgaris,
Chlenydomoras reinhardlii, C. pa,tsira, Coenoeoccus planctonicxs, Coen&hloris
pyenoidosa, Crucigenia apianlala, C, tetrapeda, Diclyosphaeritn pulchellum,
Eudotina elega s, Ho/htanio lalrterborhii, Monoraphidium irregularis, Nephrosel is
angulat r, Pandorins otu , P. boryanun, P. duplex, Scenedesmus acmitutluq 3.
ac W S. opoliensis, S. E adicauda, .S. .tpirosrq Closrerhm limnelicm,
Staufqslut Wrallomm, S. letracerum etc (Chloroplryta): Ceralium hirundinella,
Peridinium a.iculiferxm, P. cinctum (Dinoplrtta); Lepocinclis owm, Trachelomonas
lacustris, T. oblongd, T. wnltcosa, Sffombornokas caudata, S. gibberosa, S.
verrucosa (Euglenophlta). The highest species numbers ofthe Olt do*nstream the
dam reservoir (Q I I, Q 12 and Q 13) are due to thes€ species.

Many ofth€ iderfified algae in the upp€r snd middle course ofthe Olt River
have not yet been recorded in Romania; Aulacoseira m zzanensis Mdsler)
Krzmmer, Melosira lineala (Dill&y.) ASardh, Cyclotella iris Br,rn et Heibard, C.
bodanica G nov,/, Nayicula menisats Schumann, ,V phyllepla Kuetzing, N.
clemenlioides Hnstedq N. pse donivalis Bock, N .indiferens Hvst., Diploneis smithii
v. dilatatu eeftgallo) Ten-e, Gtrosigmd palkelii (Hafison) Elrnorc, Stephdnodisans
niagarae Efuqtbe'e, S. neod,itdea Hakanssoq ,S. arpin r Hust., S. in€dlrr l{akarNs.,
Thalassiosifa vi.r,rgff. Hust., Anphota thume^is (A. [,layer) Cleve-Euler,
Gomphonet ra insigne Ctregoty, Rhopalodia rupestris (w. Snith) Krarnmer,
Mastogloia elliptica Thwites, rvavtcr,/a bacillaides Husl..(Ba.illariophtta), genous
Modochorton (Modophlta,). There have been identified several rare specics iike
Aulacoseiru ambigua, Cyclotella distinguendo, Naviculd laevissima, Diploneis
inleme,a, Ctmbella cesatii, C. dalicatula, Amphora cofeaeformis, A. normqnii,
Nilzschia lilloralis, N. btermedia, (hloneis schunanniana, C. pemagd, Navicula
kotsLhyi, Stlruroneis kriegeni, Cynbe q mesiana, Caloneis undulata, Cwbella
prcxino, C. cwbifomis v nonpunctala, Cyclotella ocellala, Nal,icula tenelloides, N.
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striolala, N. hantbergii, N. sehroelefii, Nitztchia brerissina (Bacillarioph),ta);
Holmania lauterbornii, Nepboselmis angulata, Monorcphid n bruunii
(Chlorophtta) r Dinobryon snpitutun (Chrysoplryra) .

CONCLUSIONS
The upper and middlc course of the Olt River are characterised by high

species diversity.
ln both plankron and beflhos the dominants are diatons; there are no marked

qualitative differences between the pla!)kon and benthic communities.
As conceminS other algal groups there are qualitative difttrences bet*.een

plankon and benihos communities, due to thc occurrcnce of some characieristic
species. particularlv in the case ofwater rescrvoir

The phltoplankon ofthe dam reservoir narkedly infiuences the downstream
conmunity structures ofth€ oh River.

The algal cornmunities consist mostly of cosmopoliran and omniprescnt
forms, as well as species prefening high or moderate mineral con!en!. Many ofthem
lolerate high sapmbity levels too. There arc also presant, of course lers constantly.
rheophil, clear water or tenestdal forms, which came from the surrounding areas or
tdbutaries-

Community strudures indicate rhe presenc€ of eurrophicntion-pollution, slight
in the upper course ofthe OIt, but showing increasing tendency dormstream sectorc.
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AI,GAI- COMMU'}iTTIES OT TEE CIEIN RIITR AND OF WETI.{NDS
SITUATED ON TIIE T'PPER AND MIDDLf, COURSE OF TEE OLT RII'ER

*Laura Momeu,*Ana Rasiga,t *t Slefan Pdterfi, t*Andras Kozma

' 
lnrtitute of Biolagical R.search, S!. Repbli.ii $. RO 3400 Cllj-Napaca, " Depamnent of Biologt,

Pla aiolog Chan. "Rabe;-Bol.wf Ltnive6ity., 3t. R.publich 42-14, RO 31AA Cq-Napoca.

R!ZUMAT
Dn'ersilaiea rElativ marc a aleElor dit| .ad Obin (19? u,\oni) ti din mcle zone uDcdc dit

bazioul redni Oh (322 de laxoni) sc dator€a"A mri ,ler p.ezcnlei urui Darc rumlt' de dialonee
@acillarioph)la), ca $ prEzeqci r norncroala algr r€tzi (Chlorophlra), albaslre-verzi (Cyaroph)te) i
flagelal€ .uSlcnoide (Euglenophlra). Element€I. coctrropolitc dominr in cadrul comodtalilor
dispudnd dc larsi valcnje ccolosic€ (ubicvisL) sau prcf.rand mocenirdtii mdii sau mari alc
rutiedlor. CoDpoziiia clmuiulilor (platrctonice, b€ntonice) mdicil o euliofizore cvidentl, puDm ii
un ssese la Doluere{ organid (t id cfltic de saprobitate).

Kclyordr: algal diversity, OIt River tributarics, wetlands.

INTRODUCTTON
Tte algal flo.a ofthe Olt River was poorly documented (Bulnil6, Brezeanu.

Prunescu-Arion, 196l; Popesclr-Marinescu, Elian-TeHu, 1980; Popescu-Marinescu et
al., 1980). Recenl investigations carried out on the upper and middlc course ofthe
river revealed a high diversity of floating ard benthic communities (Rasiga el al., in
press). The Olt's tributaries (includidg thc Cibin River) and wetlands have not yer
been investiSlted.

MATERIALS AND METHODS
Planhonic and bcnthic communities were sampl€d in selected stands, .s well

as in two supplementary oncs from an oxbow lake ofthe Olt near Augustin (T 5/l)
and the Sarnblta rilulet (T 7t). The Cibin River and the mentioned wetlands fiom
rhe Oh River Valley wera sanpled during October 1998. The plankton samples were
collected with No. 25 plankton rct by filtering about 20 | ofwater The benthos ofthe
riverbed (epilithic, epipelic 8nd epipsammic communities) was sampl€d by using
adequate methods (scrapinS, suotion, detaching).

R.ESULTS AND DISCUSSION
A. Altrc from tha Cibitr Rivar rrd Gurr Riului Dsm Re3ciloir.
There have been idcntified I97 .lgac in th€ Cibin River Basin; they be'ong to

the following divi.s;onu C.Jafiophyta - 11, Cbysophfta - 2, Xanthophytq - 3,
B.lcillafiophyla - 138, (:hlorophlla - ChlorophJceae - 21, Chlorophytd
Conjugatophyceae - 1, Euglenoplryta - 2l (seeTtbL l, Fig. l). The highest number
of algal species (109) occuned downstreem Mohu (R 8), the lowest in the Gura
Mului dam reservoir (13). The number of species identified ilr other localities varied
b€lween 42 and 62 (Trbl. 1).

BacillariophYa. Diatoms exhibited the same tendency of vanation as lhe
whole gioup ofalgae (see above). Community compositions were similar with those
occ,urring in the OIt Riv€r (Rasiga sr al in press), 90,6% ofthe laxa being common
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However, the Cibin River appeared less uniform and the number of species in all
sampling sites was much reduced. Most of the occured diatoms are indifferent, or
have wide ecological toleftnce (Achnanthes lanceolala, A. minulissina, Cocconeis
placentuta, Clnbella mirutc\ C. silesiaca, C. sitruata. Fragilalia capucirc'
Cahphctnema pqrwlum, Hdnlzschia anphioxrs, Melosira rariatLr, Navicula
ctwtocephalo, N. knceolala). By the conttary, some are frequently found in clean,
mountain waters (Diatota nesod.'n, Fragilaria arcus, F pinndb,

Aig LThe percentase dtsrributian olthe nain alSal.lirisiods in th.Iold althe (ibinRiver

fiB. L The petcettoge disttibution oflhe Ni, algd! gtutps jn the lora of rhe Oh Riw ,etlards.
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Comphonena a gustum, G. claw,um). l^ the same time there were observed evideflt
qualitativa differences between the communitics occuning in lhe ribularies of the
upper seclor ofthe Cibin Nver and those inhabiting tbe iower coufse ofthe river. As
such, the communities ofthe Raul Mic (R 3/l) and Mul Mare (R 32) nostly consist
of some eurytopic elements (mentioned before), mixed up wirh oligotrophic, clean
water forms or that washcd into the rivulcts from other aquaric and terrestrial habirats
of the sunounding area (Achnanthes biore,ii, A. oblongella, A. s batomoides,
Aulacoseira alpigena. A. Asbns, Cynhe a cynbdormis v. nonprunctata, C.
lalaisensis. C. gracilk, C. navi.ltuornis, Diatoma anceps, E notia, Fragilaria
virescens, Ft'tlstulia omhoides, Navicltld atgusta, N. tenelloides, Nitzschiq
kmaschiana and Pinnuldrra species). Upstr€am Sibiu (R 6, R 7, R t) such elements
disappear and the codmunities become dominated by species rhat prefer high€r
mineral content and tolerate orgsnic loading (Achnarthes hungarica, Anphoru
venela, Aseionella Jornom, Cyr:lotelh alonus, C. neneghi iatv, Frugilafia
crotonensis, C)/fosigma scalproides, Nayicltlo capilatoradiata, N. cincta, N.
cuspidata, N. eriJuga, N. go.ppefiana, N. grega a, N halophtla. N. p pla, N.
pfgnaea, N. filbminustula, N. lriyialis, N. yenela, N. viridula, Nitzschia aciarlaris,
N. capitellalq N. commlnis, N. constrtctq, N. dubia, N. Jmstulun. N. h nga cs, N.
inconspi.lra, N. pale4 N. sigmoidea, N. umbonata, Rhoicosphaenia abhrcviaaa>

As conceming the Gura Raului dam reservoir and the river below, rhe diarom
spectes are less iumerous.

The diatom populatio.s wer€ poorly d€vcloped in lhe floaring communiry
("plankton") of the Cibin River and the same is true for the ber.ihos of its main
iributa.ies (Raul N{are and Raul Mic).

In the Cibin River upsneam Sibiu, lhc mo3t abundanr fofins werc Achtanthes
/rrrul,rsr a (ubiquitous diatorq distributed mostly in clean wztec]" Fragilaria arcus,
Diatona mes&lon and Gomphonena angustum (ptefet oligotrophic, oligosaprobic
habitats) and Cwbella sinuata (aerophil element). ln the floating community
upstream Sibiu (R 6), there were relative frcquent somg ofthe more tolerant elements
(eutrophic, saprobic): Naviaia w d a, N. triialis, Nitzschia paleo, Achnanthes
hungarica, Frcgilaria dilatata, Gonphonena parwhm ac.

In lhe lake ph!'toplanko[ very poor indeed, only Asterionella Jormosa
(euplanker) appeared with somcwha! higher frequcncy.

Othcr rlgrl groups. The gre€n 6lgae (Chlorophyta) and .uglenoid flagellares
(Euglenophyta) were less nuherous (22 and 2l taxa)- The blue-gre€ns (Cyanophlra)
rvere more reduced (l ) species). Other groups arc even less imponafi (Trblc l, Fig.
r )

The floating communities contained more species lhan rhe benthic ones There
u,ere marked differences between the upper course ol the Cibin River and thal
do\vlstream Sibiu, as conccrning both spccies diversity and communily slructure ln
srands. locaied dowrstream Sibiu (R 7) there werc der€cled 42 species (roral number
of identitled species 58), while upstream the city only l-6 species occurred in each
sland

In the cornmunities from the uppcr coursc oithe Cibin River (dominared by
diatoms) there live some rheophil. oligotrophic, benthic greens and chrysoph)les:
Hrdmrtsttetidu!. lllothrix tenuilsina and U. zonata.

Changes in habitat condition detarmined by industial emuenls and urban
sewace increased the species di,,ersity of ph)loplankton communities of lhe Cibin
zuvcr do*nnream Sibiu (42 raxa). Thefe ̂ re 22 eugjenoid flagellares and several
clanophyres. xanthophyes and green algae thar occurred exciusively in these sites



Th. L'ppet @d Mtddle OhRtver 8w"

From ecological point of view most of the species prefer eutrophic habitats, with
moder8te or high mineral content (e.8. Microclslis aeruginosq, Olcillal.,ria brevis,
Phormidium ter e, Ctucigenid terapedia, Pediastrun baryanun, Sphaetuclslis
scjlroeteli, Eugleha, Phacus and Trachelomor4,r species). There were also presenl
many indicalors ofcriticat saprobic levels (p-c., c.- or even polysaprobic), especially
downstream Sibiu 8. 7) Oscillatoria chollbaea, Ophyocytiun cochleare, O.
pannhn, hrylena pisciformis, E. leta, Lepocinclis or'rr etc Cenainiy. there were
equally important the cosmopolitan, ubiquitous elemenas (Dhobryon .terlularia,
Eudorina elega t, Pandarina mot um, Trachelomonqs volvocina elc )

B. Algrl communities ofthe Olt River brsin w€dinds snd tributlries.
The algal floras ofwetlands (oxbow lakes, old riverbeds [T l, T 4, T 5, T 5/1,

T 8, T 91, swamps [T 2]) and the Olt Nver small tributaries (T 6/r, T 6/2, T 7-8) are
outstandingly divers€ (322 species). They belong to the following divisions:
Cwophyta - 29, Clrysophyla - 4, Xanthophyta - 2, Bacilariophtlo - 202,
Chlorophyta-Chloroptlyceae - 45, Chloroplryceae4onjugstophyceae -15, Dinoplryta

a, Crypbphyta -1, Euglenophltd - l6 (See Trble I, Fig. 2).
The highest nulnber of species (100 taxa) was detecled in the oxbow lake near

Aita Mare (T {), in the other plac€s their number varied between 47 and 85.
Bacifiariophyta All these communities were doninated by diatoms (Fig. 2),

lhe highest numbers ofspecies (65 taxa) was detected in periph),ton commumties of
the old riverbeds n€ar R.covita (T 8) and Augustin (T 5/1, 62 taxa), the low€st in the
b€nthic communities ofthe Maieru$ riwlet (T 6/l; 20 ta.ya) and in the oxbow lakes of
R.eul Negru at Santionlunca (T l; 30 taxa). 89% ofthe species are common with those
occuning in the Olt River.

The ph''toplankon of oxbow lakes was scarce, with low diversity. Most of
them are widely disrributed species, but clean water foftns (Ne-icltla cryplotenella\,
standing water forms (Na\ticula radiosa), or those prefening eutrophic conditions
(Nitztchia palea) a[dhigh€r mineral content arc not lacking. The common featur€ of
the species occurring in these stands is their preference for standing or slowly running
waters. Many ofthem are littoral forms (epiphytic or epipelic) which prefer moderate
min€ral contetrt (Epithenia aduta, E. sorex, E. htrgida, Cymbella aflinis,
Anphipleura pelh.tcida, Rhoicosphaenia abbreviata, Rhopalodia girra). On the other
hand there w€re those p.efening high mineral loading, but moderare saprobic levels
(Cwbella cistula, Cyclotella meneghiniano, Amphora veneta, Nitzschia gacilis, N.
dtstrpala). Species tolerating massive organic loading are few. Many ofthe species
detecled in the oxbow lake near Racovil& G 8) are h&lophil. preferring brackish or
iieshwater with massive mineral loading (Anphora cofeaeformis, Caloneis
pernt tgnq Mastogloia elliptica, M. smithii, Denticltla subtilis, Enlomoneis Nl dosd
,. sltbsalitm, Naviclia sle$'icensis, N. sqlirr<itum, N. phylepto, N. halophila, N
pseudolanceoktto, Nirzschia tmbotmla, N. lirloralis, N- interrnedia, N. nana, N.
rewrur, Surirclla owlis). The dominant species was Nalricula naha, a cosmopolitan
one, frequent in brackish coastal waters, whrch tolerate variable osmotic pressures.

As conceming the riwlets, the benthic communities of Miierug (T 6/l) and
Bogato (T 62) showed a reduced number of individuals. More frequenl were th€
clean water forms (Gonphohetns angustun), wbtah tolerate moderate loading of
minerals (Nqvicula tlip nctata, Clnbella hehvtica) and the widely distribute ones. In
the Bogata riwlet there wer€ also detected several species tha! tolerate high rhineral
aontent (Nitztchia dissipata, Navi&la trirynclala, Wosigma allen atum, Nikschia
signoidea, N. thermaloides €lc\ The Sambita riwlet (T 7/8) was characterised by
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the presence of periphytic communities dominated by widely distributed species
(Achhanthes minxtissima, CWbeAa sinuqla, C. silesiaca, C. ninuta, Fragilffia
captcina, Na|icula cryptocephala, Gomphonema pqnvfum).

The phtloplankton ofthe Harman-Prejmer swamp (I 2) exhibited very poor
diatom populations. The most frequent forms werc the ubiquitous ones (lzprora
pedicalus, Achha thes mirrnir.nnd), members of the benthic communilies washed
into the pfanliton and preferring higher mineral contenl (Cymbella lahceolata,
Amphora oviis, Gyrosigna attenuatum), together witb some plankers (-EldSdaria

Oth€r dgrl groups. Generaily speakin& tbe planhon samples exhibited
higher species diversity than the b€nthic ones. Thcy origioated ir the b€ithic habitats
ofthe Olt and ofthe Raul Negnr rivers. The green algae are present with 60 species
(half of the total number of species others than diatoms) (Table I, Fig. 2). The
conjugatophyceae are present in the wetlands with 15 species. much more numerous
than in the Olt and Cibin rivers. Some ofthem are qltrophic (Closterium limneti.vm,
Cl nonillferun, Cofitarium sublumidon), others prcfer eu-mesotrophic hebitats
(Stauru run crenulatum, S. foficulah/n, S. lnatun, S. orbi!:1/lte).

The next more imponant groups were the blue-geens (29 taxa) ard the
euglenoid flsgellates (16 tar(a). The highest di!€rsity was delected in sample T 4,
collected in one ofthe old riverbeds of Raul Negru near Santionlunca (54 species).
Somewhat similar diversities were detected in other wetland s.mples. The lowest
sDecies diversities were observed in the benthos ofthe Olt small tributaries and in the
Hirman-Prejmer swamp.

Some of the greens were found exclusively n benthos (Ltngbla hteaingli,
Phormidtun frigidurn), others seem to be pl.nkers (Coelosptutertun ktetzihgiaftun,
Gomphosphaefia haegeliana, Microqstis aeruginosa, atd Nodularia spumigena).
Spirulitm major appearcd in both pl&nkon and benthos.

Dominants are the cosmopolitan and ubiquitous forms like Spirulina najor,
Chrysoacans ruJescet' Stnxra pelersenii, Eudorirut elegars, Pandoria morum,
Cosn&ium tublumidum, Cerqltun hirundinelh, Peridinfum umbonatum etc
widespread eutrophic species form e4ually rich populations in wetland habitats
(MelismopeAa elegans, MicroLystis aerugihosa, Uroglena vol,rot, Coelasttum
sphaericxm aInd species of Monorqhidiutu, Scenedesnus, Pediastnm, Euglena,
Phaats and Trachelomoras\ Some ofthe species are more or less ofterestnal origin
(Stichococclrs bacillaris, S. minor, Coccot lixa lacustris).

Human impact oaused the eutrophication of$retland habitats! reflected by the
frequency of saprobic indiczlots (Oscillaloria ctallbaea, O. fonnosa, O. prircept, O.
lemtis. Closlerium venus, Monoruphtdi n grifrthii, Euglena tefia, Lepocinclis o,atm
and others).

CONCLUSIONS
- Algal diversity exhibits an increasing tendency in the Cibin River flom its

upper course towards its middle and lower ones. These changes are due to
the increasing frequency ofeut ophic and saprobic elements

- The general eutrophication process ofthe river is doubled by the marked
urban and industrial pollution stress caused by the city of Sibiu.

- The wetland area of the OIt River basin exhibit an outstanding algal
diversity due to the variability of its habitats: oxbo* lakes, oid rive.bed,
swamts. clean water riwlets etc.
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- Compositions ofalgal communities in the invesrigated wedand stands
exhibit the nrong influence ofhuman actililies.
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CONTRIBUTIONS TO TEE KNOWLEDGE OF TEE
ZOOPLANKTON FROM TEf, OLT RIVER

Teodora-Maria Onciu*. Adina Radut*. Liviu-Daniel Galatchi*

. - 'Ovitli6" L'ii|.rsity, Fadlty of Natwal :;.i.rc.t St Mon4ia | 24, RO 67N Co$lanla 3: ..-Th2
'Ddnrb. DcLa" Iiatural Scierc.s Muem, RO 6E00 Tu@a.

RESUME
Lc tt*€il est ba5a sur lt cchamiloff qoartirarivg de zooDlardor ptllcvas au lonS du nvian

olt entre Sendominic e! Cllin.fti .t .8alencd au lonS de d€ur rt s.s atrluerts (Cibin d lvqidrt) cn

On a.idcntjfid 25 &paces holoplanctonogncs apan€nanl nui( Rolifarct. Cladocar.s ct
Copapode!. Cinques d'cux (Ttichaet.o doteata 'Rolatoria, P/.r?/or6 ttigone us 4 D.tupltu\
meustatus . Clado.€fr, Euclclaps Mnrut nacnrus er ]'lesaciclop-. leuckatti - CtFWda) o.t arl
rouvds pout la pEhierc fois drff L potoFplancton des ririales dc Roumanie

Ia prts.ne d.s lodlit4s au bord d. la riviar! part nnucncer la stru.lur! qualitalivc du
z@plrnctoq soir altmentant la biodirdsila p€r d.s .fiIueDB richc.s .n nratiarE oE nogre, soir cn
inhibdt l. dcv€loppencnt du zooplancton par dcs agouts roxiqucs.

Ke].rvord$ ftcsh-water zooplankton, tha Olt River.

INTRODUCTION
Along the !ime, only s€veral prpers were concerning wilh lh€ zooplanhon

{?om the Romanian rivers, the majority of them being published thiny years ago
(Brczernu, Marinescu-Popescu, 1994, Brezeanu et al., 1968, Bu$iln ct al., l96la.
196l b, Motas, Anghelescu, 1994. Popescu et al., 1962, Prunetcu-Arior\ 1968,
Prunescu-Arioq Elian, 1962, Prun€scu-Ario4 Baltac, 1967, Rogoz, 1972).

Mor€ recently, a dctailed examination of the zooplukon from the Mures
River.nd the Crig Rivers is given in Katalin Zsuga's papcrs (1995, 1997,a,b), and lhe
ecological oonditions from the Murel River are illu$rated in Serk6ny-Kiss, Hamar
rnd Sirbu's contribution (1997).

Recent zooplankton studies were performed on some tribularics of the Olt
fuver. in the Flglral - Awig ara" in 1989 (Victora Tatole, Elena Prunescu-Arion,
1992), but exac-tly in the Olt River they are missing.

A quite detailed ecological survey of the upper and middl€ Olt Rivcr
(including gome of its sflluents and dead branches, as well as the Avrig Reservoir)
was carried out in Oclob€r 1998, the present paper being based on thc zooplankon
samples collerred during d. field trip.

]IIATf, RjALS AN'D METEODS
Quantitative samples were obtained in October 199E, by filtering 100 I wate.

through a silk net with mesh size of 90 Fm in the uppcr and middle sector ofthe Olt
River (Fit.l). Th€ sampl€s were preserved directly on the field with 40%
formaldehid€ solution to reach a 4o4 final concentrations
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fib Lme &henanc lngitu.lihdl secno, ofthe Olt Rtuer Dieance ofthe vnpling statihsrom ke
sorre in nw kilort tr.s (.las) is indicat .l dt the IeI situ.

This paper is based on the samples collected only from the flowing water of
the upper and hiddle Olt River, Cibin fuver ard Mlienis Brook.

The samples wde examined at sn MsB-stereomicroscope and an IOR-MCI
t)?e microscope. The quarlitative dalr arc prcsenred as number of individuals (ex )
and biomrss (wet weight) in mg per cubic metrc (m').

For the species identification we u!€d rnainly the identification guides *'ritten
by Damian-Gcorgescu (1963, 1966), Negres (1t83) and Rudescu (1960), books
published by the Romanian Academy in the series "Romanian Fauna' - cyclopida,
calanoida, cladocera and rotatoria, supplemented by other well known intemational
boolcs (Dussart, Dcfayg 1995, Harding, Smhh, 1974, Kiefer, 1960, Nogrady et al.,
1993).

NESULTS AND DISCUSSION
A number of 25 holoplanktonic species b€longing to Rotalori,, Cladocera,

Copepoda (C.lanoida and Cyclopida) were identified in the studi€d zone (Tablc l).
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O.F. Miiller 17?6



70 The Uppet and Middle Ol Riter Bain

E cyclops semtlolrs t nlatus
Fischer l85l

nMtus nocrunt ws .

/d.t rrt Claus 1857

Tol.l loEber of trsl

The Olt River, between Sandominic (Q') and Ciline*i (QB) Gig.l) can be
divided into four different sectors according tc nlain ecological conditions:

Tle first sector is situated in the most upp€r course (Qr Q.) (Fig.l)
characterised by fasl running. clean and cold \rarer. with 8 : m8 Ot . I r. gravel
substratum (lotic sector), and less disturbed by human activities. Only thre€ species
we.e found here: Aspla chha sp., Chioarus splraeficus a d Acanthocyclops viridis,
especially as copepodite forms (Fig.f, _Qt. The mean value ofthe total density (l I
e\. . m-' ) and biomass (0.054 mg . m_' ) are very low.

The Rotatoria and the cyclopid Copepoda have a facultative predaciolrs
feeding and Chtdorus sphaericus consumes organic debris including afferent
bacteri.l aggregates (Nogrady et al., 1993, Zinevici, Teodorescu, l99l).

The second sector is situated downstream Sf. Gheorghe to Augustin (Q6); the
conditions are similar to the previous one, but here the water calmly flows over
sandy-muddy (Qi) or gravel (Q6) riverbed (lentic sector).

ln thjs sgctor, the number ofspecies (15) was the highest recorded during our
investigation.

The qualitative composition is quite difer€nt in these two stations, only
Chtdorus sphaericus is common (Fig. 2, Qr and Qd). At Augustin, there are six
Cladocera and six Copepod!, the most abundant being Eudiaptomus grucilis ('I^ble
1, Fig.2, Q6).

The Rotatoria are euplanlitonic (Prunescu-Arion, 1968, Rud$cu, 1950) and
beside the particles oforganic matter and bacterial aggregates, they are filtering also
planklontc alga. Sinocephalus retuh$ and Ceriodqhnia pulchella arc con'sidercd as
efticient filter-feeding (Zin€vici, Teodorescu, l99l\. Eudiqk'nw gacilis and
E clclops serrulatas are described as primary consum€rs etinS a.lgae, a.nd
Macrocyclops albidus is mainly omnivorous feeding on algae and even Rotatoria
(Dussfln. Defaye, 1995. Kiefer. | 960).

The zooplankton mean density (785 ex. r m-) and biomass (11.594 mg " rn ')

are the highest in the studied Olt River s€ctor. More important are the Cladocera and
especially Chydons sp-haericas (375 ex.. m-r and 3.375 ng. m31, Snoephalus
r€tut s (3.000 mg " m-') followed by Copepoda (305 ex. ' m 'and 4.048 Ing . rI|').

The third sector of the Olt fuver is in the vicinity of the industrial Figiraf
town; here tlre€ sampling sites were analysed (Q7 and Qs upstream FAgAml and Qe
downstre{rn) (Fig,l). The river is largq quite decp (lrn), the oxygen content of the
water is high (5.6-7.7 mg 02. fr and it flows slowly over muddy riverbed.
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Even if the conditions seem to be favourable for the development of a rich
potamoplankon, in our samples lhe zooplankon was totally missing, due probable to
the high water turbidity and potlution.

The fourth sector is situated downstream Awig (QrrQl]) Gig.f). The olt
River is largg the waler velocity is slow, the oxygen conteit is rema*able high (7.2
mg O2 , fr), the riverbed is sandy, but the.e are zones wiah gravel (do\rnstream Boila
- Qir). The bank is quite high (1.5 m) and sieep

Only 2-3 zooplanliton sp€cies were ideftified, mostly Crustaceans. except
dounstresm Boila (QD), but all ofthem, in a few number (mean density 49 ex . m
' having a biomass of 0.416 mg , m-').

In Mtrierw Brook were found only 20 ex . m' cop€podites IV and v
belonging to Eurytentora wlox (T^b, l).

In tlrc h€ad stream of Cibin River, where the water is clean. *ith 74-8:
mg 02 . I r,.warmer than lhat ofthe Oh tuver (12 13 'C) and irs velocir] i5 high
(lotic zone), in each sanpling site Er- &) th€ zooplanltonic fauna is poor.
repr€sented by some Rotatoria, Cladocera and Copepoda (Fig.3. sampling siations
&, &.nd ns)

DowDstream Telmaciu, the qualitatit€ composition is rich (9 species), the
cyclopid Copepoda representing more as 70% ofthe zooplankron &om this sampling
sit€ (Fig. 3, Re).

According to the mean values oI the densirv. dominant and eudominant
species arc Aqlanchrm q., Eucrclops serrulat$ setrulatus, Parcqclops Jfimb atus
(with a predominant camivorous nutrition) (Dussan. Defay€. 1995, Kiefer, 1960,
Norgady et af., 1993\. and Ceriodqphnia plclrclla. (-\dons sphae cus and
Mesoctclops crass1ts, the last one could be considered the represenlarive tar(a for the
Cibin River zooplanktonic community.

Even if in the Cibin River Pancfclops fnbriatus utd Acanthoctclops viridis
live in clean water, they are able to suppon also crirical condrlions as in Dambovnic
River, submitted at high pollution aggression (T€odorcscu, Zinevici. 1992).

Refening to the qualitative composiiion of lhe zooplanlilon from the upper
and rniddle Oh sectors and its two menrioned rribularies. it is impo{ant to notice thar
in comparison with the literature, 17 species werc found in diFerent Romanian rivers
in the similar erological conditions

Tvro species (Disparulo a roslrdrr dnd Meswt-clops c//ains) are common for
Olt and Cibin River and Euritenora wlox wzs found in the Olt tuver and Mdi.rus
Brook.

Eucr/claps macrurus nacruns znd Metoclclops lercfali from the Olt River
a]nd Trichocerca elongata, Plefioms trigonellus and Acroperus angustatus from
Cibin River are recorded for the first time in the DotamoDlankton fiom Romlnian
rivefi.

EVALUATION OF RESI'LTS
Based on the study of 18 quantitativ€ samples from the upper rnd middle

couBe ofthe Olt Riv€r, Cibin River and Mf,ierut Brooh performed in Oclob€r 1998,
a dumber of25 holoplanktonic speci$ w€re identified.

Theii participation at the qlalit8tive structure ofthe zooplanltonic community
is differcnt according to som€ acologicil conditionsr
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.. only a few dumber of speci€s (1-3 species) in all loiic zonesi higher
biodiversity in those sectors which are downstream a locality (Sf. Gheorghe and
Tilmaciu for instance) whcre the river b€comes richer in orSanic d€bries and even
in nutrienls, and in consequence lhe number offilt€r-feeding o.ganisms is greateri

. an accentuatc turbidity associated with pollutaot emuents could be an
explanation for the zooDlankon scarcity in the Frgeral sector of rhe Olt River

Five species, nafiely Trichocerca elotBala-Rotatoriq Pleuftms trigo ellus
and Deroperus angusla'tus-Cladocer\ Euqrlops macturus madarus and
Mesociclops leucka i-Copepoda are recorded for the first time in Romania. rivers
zooplanklonic communities.

It would be very importrnt to continue the study along the Olt River, from its
source to lhe mnJluenc€ with the Danube, and to repeat the sampling expeditions in
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TENDENCIES OF THE TAXONOMIC DYNAMTCS OF TEE AQUATIC
NI'ERTEBRATE FAUNA FROM MIDDLE OLT RIVER SECTTON

Victoria Tarole

Ronmtan J.aden.v, lhstitut. of Biolry, Depafitte"t ofAiorstenatics, St. Frudodsd 3t, RO

RXZUMAT
Pe ba?a unu bogat natcrial, ce $tursza in dltc c€le doul cmrdoiatc, spaliul ii timpul. esle

aralizata etolutia bidilersil.lii fa nci de nev.nebrarc aoaticc id dou, tronroarc alc Oltului
Mijlociu: FaSiraf - At'ig t Comct! - Ranmicll Velcta. S€ iau ir m6idcral€ surs. car€ au cond[s la
cre$erea prcsiunii antropice {c! prccddcre aftcnajArib hidroeD{getic€) ti implicit s€ ftc r€feriri la
nivelul dc manifeslarE al impacntui accsleia in zod Se conshrd c! in seiorul Fatar{t - Avrit
slJudu|r fauci de nevcnebrare a6. ic€ e$e mult dif.rita dc c€a srabiliti in uma cu l0 ani:
comunitllile b€ntale ale lacarilor de acum'taft. Voila, Vitlea, Scoreiu i Alrig, s. all6 intr-o elrpa de
t|iwilic, h pli! proccs dc cor|lrituirE. Ill sedorul Com€tu - R&uica Vabca r. consrad ca: ia
$bmna Comclu - Tumu la nirclui comunjdlrlor fiunci dc netcn.blltc acladc€ se inrcgistr€az! o
crc$e.E a comporent€lor populatiomlc compantiv or anul l9?7, in titnp ce ln troNonul Tumu '
Ramic! velcca e loc o s.{&E draitica a taxodlor fal, d. aspcctul sl'uctlrnl stabilir ir uecur
( l971) .

INTRODUCTION
The Olt River, one ofthe largest Romanian rivers, represents an ecosystem

thet is very Exposed to anthropic pressurc. In its valley have been developed human
settlements, have been built industrial plan8 and abovc all there have bcen constructed
ll hydropower hamessing Over time, all thes€ factors have contributed to
entironmen! depreciation.

To approach cor.ectly, €xactly and especially efiiciently th€ complex
problematic rose by an impact estimalion all rhc sludies must be donc in a holistic
manner. Therefore, it ouSht to be anaiysed ihe entire Olt Valley in order to identiry
and io catalogue all the impsct sources and their naturc, it ought to be eslimaled the
ecologjcal impact alongside with economic and social proft. The results may ground
rhe ecological, presewative and conservative restomtion strategy for this area.
The data we present are refening to fwo ofthe Mddle Olt sectors: Flgira$-Arig and
respeclively Cometu-Remnicu Velcea (M.p l.).

We mcntion that these s€ctors are hydropower hamessed.

The Flgirrt.Avrig rcctor.
Regarding rhe invertebrates fauna ofthis sector there had becn done stud'es in

1986-88 period and recently. in 1998.
The lirst mentioned ones were focused on aquatic fauna cataloguing both in

the Olt River and its tributaries, in lhe area that was gcing rc be hamessed. This way,
\4_e equally eslablish the control data that permit, over time, a correct estimation ofthe
hydropower hamessing impact, and, on the other hand. ro diferentially appreciate the
biodiversity potential (i, this case faunistic) ofthe Oh River and its tributaries. At rhe
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same ttne, it can be advanced some hlpothesis regarding the hamessed river-lributary
intcrrelation.

The data we prasent and analyse comparatively with the pre-existent ones were
sampled in Septernber 1998. Wc have selecied only the dala referring ro benlhic
cofiununities. The sampling was nude in the following dam lakes shore Voila. Visrca.
Scoreiu, Avrig. On $is data basis we establish th€ $ructural configurations of benrhic
compartment for each lake. by calcxlating relative abundance of this slructural
componentE ofuhose graphic expr€ssion is grven in Phte I (Figs. f - {).

The mentioned dam lakes sho$ a sum of structural similariries and diferences
From a qualitative point ofview the diversity decrgas€s from upstream to downslraam:
voila, Viqtei, Scorciu, Awig. Regarding the relative abundance values there can be
observed that Voila and Vittea dam lakes have many structural similarities, namely
the bes! represented are lhe chironomids (63.52'/o in Voila, 47.10% in Vigtea)
followed in order by oligochcts (l4ll% in Voila and 14 94yo in Vi$tea); rhe
trichopters hrve identical values; the difercnces consist ofthe big number ofcopepods
(14.94%) and hirudinee, in Vigtea 8nd respectively gastropods (8.23%) in Voila.

The dam lake Scoreiu is poorer repicsented. The surprise is the exaggerate
numbcr of heteropters, repres€nted as wcll by the high number of sp€cies (Trb. l).
There are present populations typically for the bcnthic companm€nti oligochets
( I 3.3 9%), chironomids (9.67%) and nernatods (8. I 8olo).

The Awig dam lake sih.uliorl though wc consider il as an exception. we still
Dresent i1 becruse it is a state of fact.

A more detailed slructural presenlation is givcn in Trblc 1, 6nd in Fig. 5 we
give the invenebrates taxa ratio and that of the ideotif€d commune species liom the
given sector As it can bc obscrvcd the biggest number of species is present in Voila
dam lakq followed at equal distance by Vi$tca and Scoreiu dam lakes. Conceming the
commune spacies ratio, the highest value wa3 found in the case of Vigtea darn lal<e,
closely follow.d by Voila and lhcn by Scoreiu.

With the limitation imposed by the fact that th€ recent dara comes only from a
single sampling expedition, we ca. aftrm that the aquatic inYenebrates fauna in lhe
area of newly construct.d dam lakes from Faglrag-Alrig secror is highly poorer
comparadvely with thg fauna frorn Olt drainage area, in the same sector, l0 years ago
(Tatole & Prunescu-Arion, 1992).

After about 9 ycars sinc€ the lakcs inundatiorl we can sly that:
. at the level of benlhic communities can be found enough constitulive

glamants;
. the typicall], benthic claments are dominant being repr€se ed rnaiily by

chironomids, oligochlts, nemalods ard gastropods populations;
. there are presen! cofftantly typically lentic elements ('.e.: copepods);
. thare still are rheophilous representatives (i.e.: rrichopters, some of the

chironomids);
. the typically rheophilous components have dis.ppeared: gamarids,

plecopters, epheneropteri simuliids, many chironomids;
. the "residual fauna" populations sizes havc grown:
On these basis, we can conclude that Voilr, V9tea, Scoreiu and Awig dam

Iakes are in a transition stagq the biocoenosis bcing undcr a consiitutive procds.
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Thc Comet -Mmnicu Vilc.. s.ctor,
Regarding lhis second sector that we propose to analyse, our data arc fiom

scvcral years, namely: 1973, 1977, 1983-85, 1997. These studies have been done,
mainly, in the aim to estimat. the lrydropower hamessings impact on the envirorunent.

The appreciation of present biotic component $ruoure is based on thc data
obtained from two sampling expedilions that took place in 1997, codceming the
following four subsections of the given sectol Cometu-Gura Lotrului, Gura Lotrului-
Tumu, Tumu-Ctrlimlne$ti, Ctrlimln€$ti-Ramnicu Velcea The sampling have been
done differenrially by substrate nature (stone bed. muddy-sandy bed, bioderm), by
rvater florv. str€am, still waters. isolated water bodics, etc.

W€ reson to comparative presentation of invenebrates fauna structure because
for this Ok seclor we have previous data for its hydropower hamessing. However. in
1997. deliberately. we established a testing graphic according to which the sarnpling
was made;n the same slations thal we studied befor€.

In Pl.tc n (Figs. 6 - 9) we give the expression of the relative abundance
dlnamics ofthe ilve(ebrstes groups found into the four sectors of Olt River. There
can be observed the following similaritiesr

. in all the four sectors, in both 1973 and 1977 sampling data were dominant,
without exception, the oligochcts, chironomids, nematodsi

. the recent data demonsrrare a higher diversiry of iheophilous forms
(ephemeropters, trichopters, amphipods, simuliids, and some chironomids)
mainly for the first two sections

Each section presents distinctive panicularly features.
Very. suggestive are also the two faunistic inventories realised in the same

place, bul in difcrert tim€ momants (Trb, 2)
To appreciatg at a higher level of accuracy, the evolution of invertebrates

fauna biodi!'ersity from the given area we have estimated both the laxa ratio on a
spatio-temporal scale, and, at the same time, the commune species ratio (Fig. no. l0)
(Tatole. 1985). There can be observed that:

. the tlxo number grows in the first and second subsections (66 67% and
64.52010 comparatively to 33.33% and respectively 35.5270) and decr€ases
draslicafly in the othc. two (24.14% ar'd 20.59% cnmparatively to 75.86%
and respcctively 79.4 l%);

. the conmune taxa number remains relatively low (between 24 24-8.82%)
in all the four subscctions and includes the represenlarives of the groups
that prove th6 highest e€ological plasticity level (oligochets ard
chironomids);

. there hdve disappeared many of the rheophilous species populations,
especially in Turnu-Mmnicu Valcea section rvhere had been started both a
lakes silting process and an advanced pollution process due to industrial
sources.

Excepting the inllucncc ofupstream pollution sources (Fegrra$. Victoria) and
considering lhe auto-cleaning process effect combined whh rriburari€s contribution we
can conclude that in the first and second subsections there is present a tend€ncy of
maintaining an ootimum biodiversity level characleristic for a river ecosysrem

This situat;on can be a consequcnce of Olt rivcrbcd configuradon ofthis area,
where due to dam lgkes narrowress and accentuated slope, assuring constantly a
higher waaer flow. In these lakes the lotic biotope modifies itsel4 in the sense th6t frorh
a relatively deep river and with a more or less stony subsarata, it becomes a de€p
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"rivrf, wilh a slow strerr4 ir which the nuddy-s8rdy substrata is dominant. In thcse
condition! thc survival ofrecendy idrntifi€d rheophilou! speci.s is possjble.

In conclusioq w. spccit sgsirl as wc did it as well in oth€r occasions, th|t the
main conditions for maiftaining the lotic biocoenosis are: the deb!, that means the
\rrater dow snd rtreafi\ and thc substrste nrture.

At rhc s.me timq it L confirmed that th. Oh River, in spite ofrhc .dvanced
polluaion of some of its sectors! proves ccological recover capabilities in the ereas
whare thc ltrto-clclning proc.sses to8pthcr with the tribucrics maner, anergy snd
information contribution can Drevail.
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SO}IE ASPECTS CONCERNING TEE BENTEAL FAUNA IN TEE UPPER
AND MIDDLE OLT RIVER BASIN

Verginica $erban, Comelia Busuioc

''a)ttdtrt L-rtre+ttr Fa.rltr of \atutulkienes, Bd. Mdndia l21,RO 8700 Cotst@|td

R-tst ItE
Dans .eilc o!\E8e sont prar.ntt€s qu.lquca dates conccmanr la fauna dc bcnthos d€ la dviar€

Olr Cet erudc qunlr€df er quanritatf a dG redisae par l affilse dc 2E dc prcuves qlri ont CtC
coll.cGet cn odobrc 1998. du lonS le cours superi€ur d dans le moy€n du Oh et aussi. onl ea
pnlcl a.s dars la n\ rarc Ctbh cr d.rn! les b|?! mon! du Olr

Les resultal! m.ncnt eo aridcncc ue difidrcrcc clarc dc lr onposition fauislhuc. Dins les
2oncs alec les eau pollue€s sont pr.sends moins Sroup€s d' orS.nisnes ( Oligocha.t . Ncmatoda €r
Chnonomidae) qu sont formes cosmopolites, p.n&rl quc da,ri lcs bns nons la diversiE e$ pl[r
8nndc, psrcc quc ccs .iux sont isola.s cl ici cxrstcnl l€s clndjtioDs d'dquilibr€ dc l'&osystemcs

Kcywords: benthal, pollution, phytophilous fauna, Olt River Basin.

I:iTRODUCTION
Benthal fauna is a vcry imponant component of aquatic ecosystems, both

through its abund.ncc and its variety ofspecies. zoobenthal orSanisms can indicate
best where the ecdystem is the subject of some modifications and especially the
pollution level ofthe concerned basin.

The attempts to see the pollution lcvel ofthe OIt River, have also considered
the performanc€ of some observations conc€ming the benthal fauna. Even thougb
thgra arc no prcvious studies which allow a cornparison ofthe data. Our resuhs can
show the fauna composition and offer some clues conceminS the pollution and its
proportion in cenain seotors of the upper and middle course ofthc Olt Nver.

MATARIAIS AND METEODS
28 sampl€s collected tom 0,5 to 4m deep w€re analysed for these studies. For

the qualitative study w.s uscd BAcescu type dredgc (of 50-cm lcngth and 30-cm
width, with a nylon nct of 50-cm length).

Sedimentsry samplcs were collected with a bottom Surber sampler, with a
drining net' CoNcrvation was made in 4olo formaldehyde.

Each sample was washed through a metal screen of 0,1-mm pore mesh size
The bioloSical material has been identified to species or genera and then counted
The individuals have been preserved in a 70lo alcohol solution and glycerine

R.ESULTS AND DTSCUSSION
ln the analysed samples

Sroups. whose fiequency
found organisms belontsing to 20 taxonomic

as followingr oiigochaets and diplers
(Chirononidae) have lhc highest perceit.g€ (98%). Trichoprera larvae, Amphipoda
and Ostracoda crusraceans, Gastropoda have a frequancy between 50-75%.

The oth€r identified groups do not €xceed a pcrcentage of 50o%, as it can be
seen in Figur. I
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The results ofthis benthal fauna studies show clear differences and a division
into zonesr the upstream course from Sandominic to [lieni, the middle zone Ftrgtrra$-
Ciline$i and the atrerent wet zones ofthe marshes and pools ofthe dead branches.

Thus, along the upstream course lrom sandominic to llieni the characteristic

OELENTERATA

DIPTERA

EPHEMEROPTERA

TL'RBELLAR]ATA

NEMATODA

OLIGOCI]AETA

ODONATA HIRT]DINEA

PLECOPTERA CASTEROPODA

TRIC!{OPTERA

COLLE\,GOLA

Ftz. r. Th. Jrequen., (9/a) of ituportont o,Xd|isfl 8tuups

zoobenthal forms are represented by the Oligochaetg Nematodes followed by the
Chironomida€ larvae.

The Trichoptera and Ephemeroptem larvae (genere Baetis Nd CfuEon) joit:,
these Sroups, represented by a grcat number ofindividuals up to several hundreds ot
thousands.

The Hirudine4 Gastropoda arld Crustacea werc rcpresent€d in a low number
ofindividuals, only i few samples. From the last group therc are only a few species
such as: ,4re,/l!rj aqualicus (lsopodt), Riwlogammarus balcanicas dacians and
Corophium curvispinum (Amphipoda) and Ostracoda species, that have been
described as a part ofthe phylophilous associations.

These crustac€ans at\d especidly Asellus aquaticus, Corophitm curaispinum
and also Ostracoda species are cosmopolitan foftng. Corophh/m cunispir m \tzs
found in llieni, in only orc single sample, into a specific biotope with sandy and silty
DOttOm.

Riwlogammarus balcanicus ddcicr.r is tho only species tbat Fefers clean and
oxygenate waters. Howevq its presence has been noticed only in still water sectors,
under cleen stones and sand.

The high number ofthe Oligochaela and Chironomid.e larvae shows a high
organic matter concentration in the water. How€ver, the bottom of these stations is
silty or, in some cases, the silt creates a substantial layer on the surface ofthe stones.

Another chdracteristic str€am zone is between FegdIa and Caline$ti, where
the Oligoohaeta and Chironomidae are dominant, too. ln a small number of
individuals yet with a greater variety compared to the situation from other stations,
were found Hirudinea in the dam Iake iiom Arrig. Th,s can be noticed where the
stony bottom and the plants fiom the shore are on the surface with a brown layer of
detritus. Also, here larvoe of Na colis cimicoides (Heteroptera) arc dominant.

stoNCilA

AMPI]IPODA
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In the leaking channel of the dam, where lhe water is cleaner, among the
plants and under the stones there have been found crustaceans, trichopters,
ephemeropters, and simuliids. Among crustaceans, the amphipod speci€s found
Rnaloganttlans balcanicus mofitanus is ^ rheophyle form which can be coDsidered
an indic.tor ofthe clear and well orygenate waters, dueto its ecological features.

i;r;.;;-

fi& 2. The klaive dbMddnce oJotgMistu oh sdhplihg nk
I Sahdohihic-lreni: 2. Fdgdtdt-Cdlihejti;3.Cibln;4. Ptddles ard d.dd brahches

The larges! variety of species and especially of the ph),tophyllous tt?e has
been notic€d in the studied dead branches (figure 2) This variety and the numerical
proponion between different groups oforganisms show an evident balance of these
ecosystems. Here, the dominants are Ephemeropters, Trichopteres larvae and aiso,
are present the Odonat4 Collembola, larvae and even Col€optera and Heteroptera
adults Among crustaceans, in a large number therc arc: Aselfus dqtqticus (lsapoda),
Riwlogamnat s bdlcanicus dacr'cu.r (Arnpfupoda). In the Htrrman Marshes or in the
dead branch at Aita Marg are also Ostftcodes of type llloctpris, Excypris Md
Clcloctpti s.

The gastropods are found in a small number ofsamples and they belong to the
common speciesr P/arolrarius comeus, Lrt tham stagndlis. Phlsa fonlinalis, Physa
acutd. Radit atala and Gyraurzr a1rr4. We can add to therA: Attisus septemg)ranls,
Hippeutis conplanatu\ Succinea pltris a d others, ;n the samples from th€ dead-
branch at Tum'.r Rogu.

Anotler investigated area was the Cibin fuver On the upsiream, more exacth
at the €onfluence belween Raui Mare River and Raul Vic fuver. lhe benthal
community is characaerised by a small number of species and also, of individuals.
the predominanr ones being the Plecoptera larvae foliowed by those of
Chironomidae

Near Sibiu the most imponant groups are Oligochaeia. Nemaloda and
Chironomidae ]arvae. The same Iroups but with a different fiequency order can be
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met near the conlluence point of Cibin and Oh fuvers, too The great number of
Chironomidae and Oligochleia shows a high conc€nttuion ol organic suspensions,
That can be explained by the i luence of the wastewater discharges cominS from
Sibiu town.

Studying benthal fauna ofth€ Olt River some conclusion can be drawn:
- The benthic communities from the upper and middle Olt River course are

showing, by their structural modifications, the pronounced antiropic impaci In
Sandominic - Iieni and Fi8trra$ - Cilinepti sectors the dominan! groups are
Oligochaeta and Chironomidae

Thest groups are considered to bc ecoloSical indicators ofthe polluted water
wilh a high concentration oforganic substarccs.

Thcir presence in thc benthal communities is explained by the fact that these
organisms are endowed with physiological machanisms that allow their survival in
coDditions of hypoxia.

Due to the fact that they rr€ among the few that can live in such condilions,
they play an important role in the energy transfer in the acosystems that are modified
or alfected by the pollution.

- A similar aspect has been noticed on the Cibin River, downstregm Sibiu,
aspect that rcfers to the doninbc€ in thc benthal associations of two crtcgories of
organisms with a potential of surviving in limited condiiions. This fact is a resuh of
the influenc€ ofthe urbaniscd zone.

- There are puddles of the dead branches and marshes from Htrrman rhat
remain lightly modified. Thcir isolation from the proper course of the Olt River
protect th€m by the dLect and indirect sources ofpollution lhat aJfect thc pr€vious

This became very claar afler ihe analysis of the benthal fauna from these
waters, especially ofthe phltophylous one.

This study has shown an evident balance between the groups of organ'sms
from the associations, the numerical and specific variety bging a characteristic ofthis
kind ofahe ecosystems.
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DATA CONCERNING TEE BE$TEIC COMIIIUNITIES OF TEE
CIBIN RIVER (OLT RTVER BASIN)

Angela Cunean, Adriua Morariu, Simonr Flc6l6u,
Bianca Lazrr. Ssbina C. Chisu

''Lu.ktn tslosa" (-nDerytv. Facuky ofkien..s, D.Wnnent oJ Ecolo&/ ard Ehtitohde"tal
Pknecno,. St. Oltuz 3l.RO 2100gbi,

R!SUME
L: recit fait une dcscripnon de la suucturc des comuruulds b€ntodques de Ia nviare Cibin en

conilation alec les conditions do biotop€ (le tT. d. soustrat, la vitcsse d dcuolemenl dc l'eau. les
caracranssques fi ziquerhimiquc dc lqu)

Les dones sc ba$ sul d€s sh.nriuons qurriotives de b.nrios couecds lcs nois dc jull€1.
mobr. .t norembre | 99E. contcnaot I I sadons srDacs au cdtr! dc la rivial. Cibn. A I'clablrs€ntenl
der poin6 de prela€mert oo a.cnu comF. d. la T&itrcira dr bioroF. 16 FmciFl.s cotrnucnc.s, la
pn:sna dcs navaux hidrolcct riques el der sourccs de poUuiior|. PlusiM ecbrntiUons ool 6rd
pldlavd. cn chaque poinl. pour surprendrE la djveEira d€s habihlr s!&itiqu.s.

Les p.incipolca gouF des macroinven.brare.r fouv€cs d,NllJ lc bdthos de la rjviarc Cibin
so oli8o.Icta birudine{, crusbcee4 ephcmcropt€'3, odoMia" .birorohidac, tdcnopter& plecoprcta.

L€s abondfie. rclalii.s d€s diff€r? cs Itoupcs d. mrdoinvcricbrc.s beDroniques wi€nr
dans des diffdnnrs sec1cur3 dc la mia.E- Dalls l. s.cr.ur de la rivia! rvc. sdltlrar lilotogique, grarxl
rncs!. d'€coulem€ .1 dt u propt!" pradomimnrEs soDr 16 lrrvc. d'insecrls (nichoF.n.
ephcm.roptera. ploprcra cbirdomidae). Sur le tronson Orlr - Trlnucitr ot le sousrrat en fomd du
grasicr, dc sable. du limon ct I'cau pds€nte unc cchargc orgdiquc, domimtes sont lcs oligoclteks.
Lcs chnonomidq devclopcnt d.s populations srables dans tous lcs s..lcu6 dc Ia rivia.e analisa.!.

K.''rvords: benthic communities, hydrobiology, Cibin River

NTRODU€TION
The Cibin River Basi. is situared almost in the middle ofRomania (between

45" l0'and 46' 20' north€m lati tude and belween 23'41'and 24' 59'easrem
longitude) in the south - west part of Transylvania Deprcssion. This river basin
represents a scarcely invcstigated zon€, respecling the bcnthic macroinve(ebrare
communities (A RoSu. 1980).

The Cibin fuver is intcresting concerning ecologicd rese3rch because there
are msny lypes of biotopes. This river has its sources in thc glacial lakes of Cildrel
Mouotains (1920 m altitude), having a length of78 km and flows into lhe OIt River,
being one oflhe main tributaries ofit lls catchment area hes! surface of22lO km':(l
Ujv'(i, 1972). In this work we aim to offer a description of rhe stmcture of rhe
benthic macroinvenebrate communities concerning the biotopes conditions (the type
ofsubstraturq *,ater vel6city, physical and chcrhical properties ofthe uater).

MAT'ERIALS AND METEODS
The samples wer€ collected in the nonths of July, October and Nov€mber

1998. The river was researched along its course, and there were chosen nin€ sampling
stations (Rl to R9, Fig. l) according to: the specific of biotopes, the main
confluances and the human impact on the river scctions (hydrotechnical works,
Dollution sources).
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From each station we have collected samples from many places in ordq to
analyse each specific habilat: zones with stony subst.atum and high velocity ofwder-
0ow. zones with sandy or siky substratum and slowly water flow

The quanlitative samples were taken with a botrom Surber sampler , which
cover an area of 887 cm'. The samples were preserved in 4% formalyne. The
biological marerial were sorted and lh€re w€re counted the individuals belonging to
ihe rilain p.oups of benthic nlacroinvcnebrates (oligochaeta, hirudinea, crustacean.
ephemeroptera, odonata, chironomidae, trichoptera, plecoptera). After the soning of
th€ biological malerial, it was presewed in alcohol 70olo.

For the description ofrhe struclure ofbenthic communities we have used, for
each macroanvenebraie group, rhe relative abundanca - A, frequency - F and indcx of
ecological significance - W = (A x Fyl00.

Fof the description of the biotopes conditions we analysed tle following
physical and chemical characteristics of the water, like as: temperaturq pH, total
suspensioos (Sutp ), total hardness (TE) , dissolved oxygen (DO), BOD5, COD-M4
chloride. sulphate, NI{r, NHj, NOr, NOr, Poa. Also we considered the t}?. of
subslratum and water velocity.

RESULTS AND DISCUSSION
Trbl. I shows the values ofthe main physical al|d chemical parametcrs ofthe

water (in July, October and Novcmber) for each analysed river section.

T^b. r. The hain phfsical ar.l chenicol charoctensics ofth. ||ot r ih each sMptine stahon
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T.bl. 2 shows the dcnsity (number of individuals/ m'z) of each benthic
macroinvertebrate group on cach sampling station in July, October and November
1998.

Trb.z The &6ily (rtnb.r of individtzv 'rt) lmh each behthic dacrcitue ebrcte goup olthe
Cibin Rner in J r, Odobcr tud NMDtb.r 1998.

)"ote. Ttu olhers include: planoid, ctustace@, nolluft. Md col.optera, I@@.

Rl is placed at 20 km do*,nstream the glacial lake lezerul Mare (in Cindrel
Mountains); maximum bradth 7m; maximum depth 0.50 mt the $lbstralun is stony
(boulders, gravel, cobble); fast flowing, cold aod clear water and high contenl of
dissolved oxygen-
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The benthic cornmuniry is formed by rheophilic species, illsect larvae being
pre,valenr and numerous: chironomids (54 69%). plecopterans (12 09%), trichopterans
\8:,-o/o. Erachventridae, Goe .lae, Se costomatrdas). ephemeroprerans (6.-17%):
ihe.e are also oligochaetes.

The dynamic cfbenthic community ofthis river sector lor the monlhs ofJuly.
Ociober alld Novenber 1998 is repiese ed in Fig. 2

Fis.2. L he a"th I\ .n dnics oIIh. relatt|e obundance ofberlhjc canntnjty t, R l smpltng

R2 is placed at 24 km downstream the lezarul Mare Lake, iu the Cheile
Cibinului (Cibin Gorge); maxim{rm breadth 4m; the depth is between 030m and
I 20m. the substratum is formed by cobble. boulders and gravel in the niddle ofthe
r;verbed. and it becomes coarse sandy towardsthe river banks; fast flowing and clear
lvarer and high contenl ofdissolved oxygen

wirhin this sector benthic fauna is rich !.ichoplerans (47 24910.
Hldtoptilidae, Bruchyce tridae. Goetidae\, oligochaeres (178496), chironomids
( ll 62%), piecopterans (8.52%), ephemeroplerans (5.13%). gammarid crusraceans

Fig. 3 shows the dynamic in time (relarive abundance distribution) ofbenthic
community in R2 sampling stalion

Fis. 3.,.. no.t)1i\ 6nehLs rJihe reldtt\p abrhlon.e Dlberthn. annrrtt. \ lt: \:nlt!:nr

R3 ii pldceC b€fore Gura Raului dam lake, the river rs I - 9nr wide- the depth
r \ ' o d i e e n  C  r L r m  a n d  l 5 0 m . l h e w a r e r i s l e s s r a p r d ; t h e r ; \ e . b e d c o n t a i n s c o b b l e a n d
r 'J\e. . r ' l ic : lo$ { lowrngzone5sandvsedimentsei is i
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ln this secior the benthic community is composed by oligochaeles (26.71%).
plecopterans (19 44%), trichoplcrans (17 98%, Hldropnhlae\. chironomids
(14 94%), ephemeroprerans (8.99%), odonata (1.049/0). Ancvius 1lu\iatilis

The dyram;c ofbenthic communlty oflhis river sector for rhe months ofJuly,
October and N"ovember !998 is represented in Fig. 4.

FiE, LThe noathlr .\,nonics ofthe relat^E abundan.e ofbdthi. conht t!inR3sdldjne

R4 is situated downstream lhe Cura Raului dam lake. the riverbed is affecred
by the hydrotechnical works; m.ximum breadth 4 rn; maximum depth 0.30mi the
substratum is foftred by smaller boulders covered wirh periphyon. fasr flowing

The benthic community is dominarcd by chironomids (85l7%). There are
also ephemeropterans (7.40%). plecopterans (2 659i). oiigochaetes (l 69%),
tichopter ans (R hta c o p h i I i d q e, H ) & a p I i I i laer, o oonarcs

The dynamic ofbenthic community ofthis river sector for the months ofJuly,
October and November 1998 is represented in Fig. 5.

"!_l

\

tvn

Fig, a, Th. nonthl.r $nanics aJ the reta * dhrndonce ol benkic canin,nin th R4 sanptins

R5 is placed downstream the Orlat village, because of the substratum
exploilarion.the riverbed is very dcgraded; the river bank is steep; maximum breadlh
2lm; the deprh is between 0.3m and 0 ?m: tha substraium is formed by gravel. In this
sector, the river coll€cts residual water which contains orqanic matter caused bv
zoorechnical farms and textile industN
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Chironomids (7541%) and many trichoptetans, plecopterans, odonats,
oligochaetes form the benthic community. ln our samples ephemeropterans are
a.bseni

R6 is placed before the town of Sibiu; the river is 20m wide; the depth is
bel\\een 0 20n and 0.50m; the substratum is lormed by coarse sand, gravel ;n the
niCdle of the riverbed. and it becomes sihy lowards the river banks; the banks are
srraighrened and thc ri8hl bank is dammed The water is less rapid.

This sector has a lo\I diversity of benthic faun4 represenled especially by
oligochaeres (57 75olo) and chironomids (31 68%) There are also ephemeroptemns

The dynamic ofbenthic communiy ofthis tiver sector for the months ofJuly.
Ocrober and r_ovember 1998 is represented in Fig.6.

t05

lr(l
I X
l r n

FiA. 6. The nosthlt dvnanics of the relative dbvndarce of berthic connunitt ia R6 smplinS stahon

R? is situated downstream Sibiu; the river is l5-l7n wide; the depth is beh,een
0 20m and 0 80m: in the bank zone the rivcrbed is covered with muddy sedimenls. in
the middle it contains coarse sand and gravel; the banks are straighten€d.

The irevalent groups of benlhic fauna are oligochaetes (82.62yo\ ̂nd
chironomids (15,52%). Those groups develop populations with numerous individuals.

The dyrnmic ofbenthic community ofthis river sector for the months ofJuly,
Ocrober and November 1998 is represenled in Fig, 7.

RE is situat€d downstream the Dlace where ihe Cibin River collect r€sidual
water from Sibiu tow! (afier being filtered by the cleaning plant of residual waler -
which doesn't work at normal parameter9; the river is l6-l8n wide; lhe depth is
between 0.30m and l.2m; in the middle, the riverbed contains coarse sand and
smaller boulders, in the bank zone it is cov€red by a thick layer of black silt rich in
organic matter (the HrS which comcs fiom the intensive baclerial activity is
obvioudy). The surface of the mud layer has appar€ndy an intense red colour
because ofthe very dense population of Tubt/ex tubifex.

Oligochaetes (14.52%) z d chitonomids (20.27'/.. especially Chirononlrs
pir,ro$r9, dominate the benthic community Beside these, we have found some
rrichoprerans belonging.to the HJdropsychidae farnily, which are resistant on rich
organ,c malter water. The dynamic of benthic comrnunity ofthis river sector for the
monlhs ofJuly, Oclober and November 1998 is represenled in l'ig. 8.

R9 is placed at 3 km before the cod{luence of the Cibin River }!ith the Ok
fuver downstream Tdlmaciu. the brealh ofthe iiver is 35 - 40m, the depth is between
r-:i and im. rhe riverbed contains smaller boulders, gravel and sand: the flow is
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The benthic community is dominated by chironomids (55.229lo) and
oligochaetes. (3 2.96%) followed by hirudinea (5.6 7yo).dchapte:('ns (2 84Vo,
Hydropsychidae) and crustaceans

Fig,7, The nonthly tlyranics ofth. relativ abadan@ aJbenthic coh^t tvt, R7 sanpling

Fi,g.A. me n*thl! dynmics af the relatw abund@e oJ benthE .ahhunrr in Ru sMptine

Nie, 9. The ,nontht) dyndnics oJ the relative dbtnddnce ol bekthic @dnuni r' ih R9 s@pling
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Tablc 3 shows fie reladve rbundance, the fiequency and ecological
significance indcx oflhe benthic macroinvenebrate goups, both on each sampling
slation (A F. W) and for the whole river (Ag, Fg).

Trb.3 Retative ahn.lance, teqrcncy aft{ tn.lex olecoloqicol sigttjicMc. ol,nain benthic
nactowe ebnte srcups limt ci bin Rivef,

SmplidS

€ E3
'd

E
Ia 6 9

e 6

?

R' A%
F%

I ? J 54.69 4.57 t2.09 6.17 16.01
66.66 100 100 100 t00 100
t . l 5 54.69 E.57 t2.09 6.J7 16.07

R2 Aol.
F"/o

17.84 41.24 4.52 5 . t l 7.62
100 t00 t00 100 100 100

l7  E{ t3.62 17.24 8.52 5 . l l 1 .62
l R l

F"/o
14.94 17.96 t9.44 E.99 1.0:l 8.86

r00 100 66.66 t00 66,66 t3, l l 66,66
26.7 | 14.94 .98 I9 .44 5,99 t . 0 t 5.90

: R.r
Ea/.

| .69 85..t7 0.?5 2.65 7.40 0.38 t 7 6
100 100 66.66 66.66 66.66
1.69 65 17 0.24 | .76 4.91 0 . 1 2 I T 7

a5 6 t 4 15.41 6 t.t 6 .14 6 . t 4
R6 A%

F/o
57.15 31.68 6.15 4.20
100 t00 66.66 lJ l l

51.15 3t.68 4.23 l 40
R? A%

F%
EZ 62 t5.52 1 8 3
100 100 33.11

a2 52 15.52 0.61
RE A%

Fa/r
14.52 20 27 1.92 o.26 0.26 2.74
t00 100 100 33.33 6.66

74.52 20.27 |.92 0 0 8 0 0 E l E l
R9 A%

w.
J2.96 5.67 55.22 2.Er 3X9
100 100 100 100 66.66 :

32.96 5.67 55.22 2.U 2 . t 9
34.41 1.89 45.74 6 6 5 2.66 2.E9 0.22

Ne/d 92 t2 100 64 5). 52 l 6 68

ln rhe river sectors with sto[y substratur4 high velocily and clean water.
lanae of insects (trichopter4 ephemeroptera, plecoptera) are prevalent, while on the
m;ddle and upper cours€ of the rivcr prevalent are the oligochaelcs Chironomids
lar\ae develop stable populations id all the analysed sectors

The variation ofthe benthic communities structure, along the rivers course. is
sholved in tems ofvalues ofecological significance index (W%), in Fig. l0

ln the Cibin River, 8€nerauy we can distinguish threo lypes of substratum
slony. sandy and sihy. dispiaying 6 characteristir structure ofbenthic conmunities.

On the stony substratum we found rhe grealest diversity ofthe benthic fauna
(see Fig. I l) Thjs community is dominatcd by insects larvae (88 74%): chironomids.
lrichoprerans. ephem€ropterars. plecop!6ans; there are also oligochaeles, planarian
and Anctlus fiuviatilis
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On rhe sandy boiton oli8ochaeies are preval€nt (44 660/;). nexl tc
chronomids. trichopterans, ple.oprerans. eph€meropterani and hinrdine3 (Fig.l2)

The benrhic fauna on the srhy s'rbsrrarum is forned b' oliSochaetes (56 lgto),
.1rr.ncm,ds {l5 8,'i90) and in slnall prcponions bv trichopterans and hinrdinea
( F i s .  l l l

t l ; 1 ,  I l . n  r . r r ' . " / h . n r t , ,  n a L n , t .  t t t h ? ! , 1 ,  u L \ t r o : u - l

t:--l

FiE. 12 |he etu.turc ([ acntht. . .n,'t,^ Dh th. .oo anrl!' .uhstrult,t

0 1 0 2 0 3 0 4 0

rJ The sttucrLr. tt \..tht. a.nma lt .\ rhe rltt trtjrntn.

11,14

3,96

0,11

1 , 1 7

35,85

2.68
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CONCLUSIONS
On the bases ofthe benlhic communities. the Cibin River can be divided in

the following ecoloSicalzones (Fig. l0):
. betwe€n Rl snd R:l the cou69 has montanous characteristics, the river shelters a

rich rheophilic m.c'roinvertebrate benthic fauna, showed by a balanced struclure
regarding thc chironooids, trichoplerans, ephemeropterans, plecopterans,
oligochaetes and others; the modifications which occur in the structue of these
communities are due to lhe physical environmental facto$ (we oannot assume a
signifi cant human impact);

. tbe sector I{3 - R4 is characterised by the presence of the Gura Raului dam lake;
downstream the dam the benthic community struclure is sever€ modilied, namely
the oligochaet€s, trichopterans alrd plccopterans are evidendy decreasing, the
ephemeropterans remain relatively constant and the chironomids become the
evidently dominant group;

. betweer R4 and RE there is the most aflected sector by human impact
(housework and industrial wastewater discharges, hydrotechnical works, ballast
excavation, draining of the flood area); inside the benthic community the
oligochaetes become more and more prevailing; the chironomids are decre.sing
.s far as R7 (downstream Sibiu) and afterwards they show a significant increasing
because of the switch of the component species (there appear more tolerant
species like Chironorrus plumo$s ), the othei groups paying less or no
rmponance;

. from R7 as far as the Cibin Rjver flows into the Olt River, the ecological state of
the river improves siSnificantly: the oligoohaetes are evidently decreasing, lhe
chironomids become dominant inside the benthic community ard other groups,
like hirudineE trichopteraff, cnrstac€ans and snails (i e. P|ryn acuta), reappeat in
the riverbed.

Although the situation slightly improves in the last sector of its colrrse, the
Cibin fuver, o<cepr the mountainous zone, remains a polluted and degnded flowing
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CONTR]BUTIONS TO TEE KNOWLEDGE OF TEE FRESf,WATER
MOLLUSKFAUNA FROM THE UPPER AND MIDDLE OLT RIVER BASIN
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ZIlSAMMET'TASSUNC:
Dic lorliq.nd. Attcil bdngt cidSc B.itr4. ar Ker niss dcr S0ssqnssedouud(. auna

aus dcl Obcrcn und Mitllerco llussbarh d$ Alt s. un itucn lEutitcn Zuliand zu bcnimhcn ln die
ErfoRchr. GcgcDd wrdcn bish6 50 Ancn von aquati$hc Mollu*ctr id.ntifizicr( davon .15 Anen
sudcn 'n loriger l8tuhund.n ud 4l An.n in dcn lctzi.n JaIn getunden. Es wcrden di. Hcll||ge
Di\.rsrtr.l drescr Cruppc ud di€ Ursrchen der Modifzicrungen dishrtien.

K.Irord!: malacology, fieshwater mollurkfauns, Olt fuver, wetl.nds, biodiversity

I\TRODUCTION
The Olt fuver, one ofthe main flowing waters from Romani4 has its sources

In rhe Htr$mat Mountains (East€m Carpathians) and, after an irinerary of699 km, it
flows into thc Danube. The surfac€ ofits hydrographic basin is about 24010 km'. The
Oh River passes through all main relief types, namely: mountains, hills, plat€aux,
depressions and plains, intercepting various geomorphologic conditions and climatic
zones Along lhe flow it gatherc 564 tributaries, which have altogether a tolal lenSlh
of 8465 km. In the past decadgs a very vsrious and intensely human impact upon the
river environm€nt aJd its communities was recorded along the river course Only a
few studics were carried out in the past c€ntury, in order to assess the biodiversity
and, by thcsg means, the human impact on different se€tors ofth€ river. Concerning
th€ freshwater mollusks speci€s, this paper tries to establish a general, updatgd imaSe
and lo point out the effects ofthe antfuopic impacl

Thc &eshwatcr mollusks are relotively easy to be used in a biomonitoring
sysrem. because they arc responding in a shon dme 4nd in a very specific manner to
ihe changes in the environmental colditions. These invertebrates Aom lhc Oh River
Vallc_'- \'ere very well studied in rhe l9b cantury but scffc€ly in this one. The authors'
aim :s to updale the knowledge about lhe present status ofthis 8roup. the species liom
thc uppcr and middle Olt River Basin, to show the changes which have occurred in
lhe pasr cenlury, to identify the river sectors affected by the human impact and to find
Dur lhe zones which still shelter a higher b;odiversity.

The firsr more comprehensive list of autochthonous moilusk species was
publirhed in 18,{l by Michaei Bielz. Among the naturalists from the Transylvanian
Sc.iet! for \atural Sciences in Sibiu, which was founded in the middle of the Dast
cenrun. t\e highlight dben E. Biel4 as one oithe most remarkable malacologists of
iiu! rime This German naluralist has published his first malacologic&l paper in 1853.
rn rh. Joumrl edited by ihe mentioned Society (see referenc€s). which was followed
bt savarai anicles so that urril 1862 he had identified 125 mollusk species (among
rhcm 45 aquaic and paluda!) in Traniylvania. He published rhc first monograph\'

l l l
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regarding the malacofauna from this tenitory in 1862, followed by a second edition i!1
1867 In this pap€r he desc.ibed not only the identified species and their sampling
points, but also their prefer.nc€s rcgarding the habiiars. data about the shell
variability, r.lated to environmental conditions, having thus a pronounced ecological
character. Anothcr gert malacologist, who also dealt with the species fiom the Oll
River Basiq was Maunlius voo Kimakowica from the same Society located in Sibiu,
but he was focused mainly on tenestrial snails rather lhan on freshwater species,
having in this respect only a few contributions (e.9. the paper published in 1885).
Other contributions to the knowledge of the fr€shwaler molluskfauna ilom the Olt
River valley wcre provided by S Clessin (1887), C.F. Jikeli (18?8), M. Rotarid€s
(1910), L So6s (1942) and by Al.V. C'tossu (1962. 1986, 1987, 1993 a and b). Most
of these authors havc quoted the spccies and th€ sarnpl;ng po'nts, as they were
meniioned by A.E. Bielz, withour verifying ifthe species still live in the specified
habitats and sites.

In recent decldes the river cnvironment was drastically affccted by pollution
and hydrotechnical works, both producing severe changes in the mollusk
communitics. Somc species b€came extincl, €ndange.ed or vulnerable, others (the
more resistanl pulmonales) became dominant within the communities. Despite this
fact, according to the present-d&y knowledgq rx€ hiShlight that the Olr River Basin
shelters the highest diversity of frcshwatar mollusks species among the rivers in
Transylvania, bccaus€ of lhe existence of scveral v/etlands, that were by chance not
destroyed yet 8nd in which remn&nt communities have found a refugee

All the resuhs preserled in this paper h.ve to be regarded as preliminary data;
in order to esrablish a definitive list with all the aquatic and paludal mollusk species
from the Olt River Basin, and lhe current status of their popularions. a lot of other
habitats and zon.s must be investigatcd in the future.

MATERIALS AND METHODS
In the y€ars of 1996 and 1997 somc ofthe authors have don€ sevaral field

researches in different zones and lypes of hobitats, in order to sample and to
inv€stigate the fieshwater malacofauna fiom the upper and middle Olt River Basin
and in 1998 they took part in an expcdition which has followed the main part oflhe
river cours€ in the specified zone. Besides, they gathered the references from the past
150 y€ars which dell with this subjccl. in order to assess the chang€s in this fauna.
During the 1998 cxpcdition 2l samplinS stations were selected along thg river valley
and several othem on the main tributari€s, such as Cibin and Rad Nagru. Th€ stalions
w€r€ selectcd in ord€r to investigatc thc main types of aquatic or paludal habitats,
namely: the rivcrbcd, the barks, flood arcas, sprirrgs, dead branches, hkes, fishponds,
p€rmanent or temporal pools, manh$ etc, entirely about 120 sites (chccked out in the
pas! three yesrs).

We used qualitative samplinS techniques. The mollusks were hand-collected,
or they were sampl€d using a botlom Surber, Ekftan BodenSreifcr, a bonom dredge

In o.der to display our re$lts in a s)'nthetic manner (Trb. l) we used the
following abbrcviaiions:
' Ar - r.lative abundance ofthe sp€cies in the upper and middle Oh River Basin.

having thc following catcgorics: C - common species, rC - relatively common, R
- rare and vR - very rare species in the rc8carchgd ar€a;

. LR - the tcd list proposed for the molluskfauna from the upper .nd middle Oh
Riv€t Valley includes: Er - odnct species in the investigat€d zone: Er? - nol
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found in recent years, probably extinct; E - endangered species; V - wlnerable; I
- in$rfTiciently known status in the researched area;

' Bgf - rhe biogeographic elements are codified as followst gol - Holarctic, Pd -
Pal€arclic. Eur - Eurasian, EW - European-west-Asian; Eur - European. D -
Danubian lllr - Vedireranean -west - Euopean, Cos - cosmopolite.

Other references about the presence oflhe listed species in certain places from
lhe Ok tuv€r Valley are cod'fied by: B - A.E. Bielz (1853 - 1867), K - M.v.
Kirnaj(o$icz (1885). c - Al V. C'rossu (1962, 1986, 1993 a.b).

ln Trb. l. the absence ofthe species from the sampling station is shown by an
empr) cell. and rhe presence in different types of habitats is codified as follows; + -
species sampled iiom the riverbed, w - flood area, b - pools, L - lakes, ponds or fish-
ponds. A - dead branches invaded by hydro- andor hygrophilous vegetation, a -
riv€rbed ofa t iburary ofrhe Olt River in the vicinity ofthe sampling station.

The sampling stations are codified as follows: (on the Oh River course, we are
using lhe names ofrhe nearest locality) Q3 - Bixad, Q4 - upstream S6ntu cheorShe,
Q5 - ilieni. Q5 - Augustin, Q7 - Comtrn. de Jos, QE - Mandra, Q9 - Samblta de Jos,
Qlo - darn lake at Avrig, Qll - downstre.rn Awig Q12 - downstream Boil4 Q13 -
do$rurream Cilinegri, (sanpling srations in different wetlands fiom the basin) Tt -
dead branches ar Santionlunca Eaul Negru tributary), T2 - marshes at Harman .nd
Prerlner. dead brarches ar T3 - Arini, T4 . Aita Marq T5 - Miclogoara, T6 - fish-
ponds ar Rciba\. T7 - ri\,ulets and pools in the Bogata Forest protelted natural areA
Tt - Cead branch at Racovile and T9 at Tumu Ro9u. The list ofthe identified species
arom lhe Cibin fuver Valley is given on tkee sectors, namely: Cs - the upper basin.
Cd - the middle and Ci - the lower part ofthe valley. The sampling stations Qt -
Sajldcmrnrc and Q2 - SAncrtieni are not present in tbe table, because no living
lpecres ofFesh$,at€r mollusks have been found in the riverbed.

The idenlification and systhematical ftaming of the mollusks were done
ac.o.ding !o A E. Ellis (1978), P. Glder (1987) and of Al. V. crossu (1962, 1986,
198?. 1993 a" b)

R-ESLLTS AND DISCUSSION
ln lhe past century the naturalists from the Transylvanian Society for Naturai

Sci.nc€s in Sibiu, mainly AE. Bielz, have identified in the upper and middte Olr
Rjver Basin 45 species of fieshwater ard paludal mollusks. Between 1996 lnd 1998
the authors have found 39 living sp€cies. A total of 50 species wer€ coll€ct€d or
quoled in this region; among them 36 species of gastropods and 14 ofbivalves. The
resulrs are stnrhetically pres€nted iD Tab. 1, in which one can see the list of all
species mentioned or foud in the upper and middte basin, the sampling siations,
relative abundance in thjs region, the red list, biogeographical categories and some
olher references on the lormer range ofthe species, codified (abbreviarcd) as it was
explained in the upper chapter. All the results and interpretation! given below are
made Dirh respect to lhe present-day status ofthe lsrowledge regarding thjs group of
organisms Fom the Olt River Valley; it is highly likely rhar in rhe future, by gaining
more informaiion, sorne of them a.e going to be changed. We consider that three
species are extinct from this basin, namely tleodorzs tan$,ersalis C.Pfeitre\ 1828,
Ydlrata cristatq O.FMnller, 1774 utd Pse drnodonta complqnqta Rossm,*slerl
1835. Foui species were not found in the past 4 years and are probably eKinct (in the
seclor enclosed between Belan and Ctrline$ti): Valvata piscinalis O.F . Muller, I 774.
Lithoglwhus naticoides C.Pfeiffe''1828, Bitrrynia leachi Sheppztd, 1823 and Anivs
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vorter Linnaeus. 1758. Othet four species were nol found. but it is qosslble ie\en
probable) that th€y survive in different habitais t'ttt.) pi.1ot@t Linnaeus. 1758.
Pisidium nilium Held, 1836, Pistdiun t i.tun lenyr.s. 1832, ]'|!i.liun lcrtontttn)
Malm, 1855. Besides rhem, two re$'species uere tound in the Transylvanian faura
by the authors, namely Fe tl'sra vautien \4trolr. 1960 (in lhe Sopa fish-ponds. nea:
Sibiu, Cibin River Basin; found by I Sirbu in 1,a98\ a d Anislts vorti.'ulus Troschel.
1852 (in a dead-branch ofthe Olt Rircr. near Turnu Rogu village).

By these results we highlight thal despite the pollution and degradarion of
long sectors of th€ Olt River ard its main tributaries, the basin shelters the richesl
freshwater molluskfauna from all the main river valleys from Transylvania, thal is
beca8e of the habitats' diversity and the presence of some refug€s (like dead
brancbes) which shclter remnant communities since thc tim€ whsn the human impacl
was low or ev€n absent. That is why some abundant species in the past centurv
becam€ very rare, according to the disribution of such patches, lheir form€r range has
split and lh€y are surviving in this basin through metapopulations. Regarding lhe
species richness of this group, the ranking ofthe nain rivers from Transylvania is
presented in Fig. l.

Fig, r.:'unbt ofthe Wcnt.lal litirg Jresheat.r no lsL spect.sflon ,he nain rivet b6inslmD

The Olt fuver Basin. with 39 sDecias is ranked before the Mures River Basin,
in which 38 pres€nt.day livinS sp€cies are quot€d (A. Sd{kiny-Kiss, 1995). Although
we consider 4I species to be prcscnt in the upper and middle Oh River Basin, because
two species ofPisiidae hav€ been reponed, n mely Pisidium mili m at\d P, nindtm,
in the glocial lakcs from the Flg6ra$ Mountains (Grossu, 1962) and that ar€ unlikely
to have disappcired in the last 30 years from this zone, while thes€ alpine waters have
not sulfcrcd becguse ofhuman impact Besides the Oh and the Mure$ rivers, the oiher
main rive$ from Transylvania are soned as follows: Critul NeSru (with 25 speciesi
A. S6*Any-Kiss et al., 1997). Somes tuvers (23 speci.s; A. S6rk6ny-Kiss, L Sirbu, K
Beba, 1999), Crisul Repede 8nd C.itul Alb (21 and 20 speciesi A. Siirkdny-Kiss et al ,
1997) and the Tur River (l? species; A. S6rkiny-Kiss and L Sirbu, 1999)



'ftfr. |. Silnth.ti. tdble qith thr id.dt{Edrthwdd ,altud. spai8LM th. upd 6d nn&k! OA AivE Bann
Th.sanPIi4a!k'li.,|'l9|Pxifhahila|s'nla|iveab',dancc'RedLlstcal.ao|y'biog.og|oPhicaI.IcM1o1.lolh.rqf|o||oB'afa11tedas&g||l|n|efab'|

I

t

P

I

s

qjl_c{o o6fotl6To, tropfa"Io-lQ'3fn t n IIJTETEfT6|-7I-m:[T, J r} Ia!I! '
lrhlz ( | E6?l (4 !.trpling poilts) Olt Rivq !t Ct$, scb.$ d€ Jd, T|!nu Rqq!. Not 'evql4

q.U.tr& a Aril. Not '@rqd in $. rsrhcd o.
lliclz ( 1867) l Ro$ DcfiL. Nor Forcrcd.

C Pr'cinil, I l{2rl .

!rlU'r a. rZ4

$cPlsE r!21-

- -,, Qt.!1$rf!-l1lO.

_,1,4r!qrt86str\\ls,I8rr
biq4!4Jl.ies.l?r3 , -rT-1--t

t Lt
nrirr..!!._tr!r'liNlrcl, Ii52_



quoLdthi. +or*;1351f!* a dad ltuch ai dE dtme flm Tmu Rotu D.6lc $ h- o(m Ihila

F Molld. I

(DtaEriaud.lpl)

!s!4!,SE-F.qD9 :!q---

r
=
$

s
:

c



7 mh!!l!. Rev Syst Ecol. Res. (1999), I, I r r - I22 7

Comparing the fteshwater molluskfauna from the main 6 rivers ftom
Transylvania, by using the Ssrensen similarity inde4 we established a matrix of
similarit! between th€se basins. In Fig. 2 the hierarchically clustering of the values
frL-m ihe malrix is showq using $e near€st-neighbour linkage method, and the scale
;n rerms of % cfsimilarity. It is obvious that there are two groups! namelv the Olt -
\lurel - Somel and the thrae Cril Rivers, rcflecting the faunai characteristics linked
io lhe geomo.phologc.l and hyd.ological conditions. In the firs1 Sroup the Someg
Ri\e:, and in the second the Cri l Rep€de, are plac€d apart. ln the first case the
Somes Riler is ciaracterised, in opposition with both Olt and Muret rivers, by less
de€p warers. faster flowing and lowcr dcbitg being also less polluted, but sheltering
also less rvetlands along its cours€. In the s€cond c{r€ the Cri$rl Rcpede River is
more affected, than the olber two rivcrs fiotn lhe group, becaus€ of hydrotechnical
works. embankments and dams, and also by pollution.

Olt Mung Somcg C. Alb C. Negru C.R.pede

EiZ. L CllsterMatysts ofthe lteshwate. nollrs$dr"alton the noin rieer basinslron Tmsy ania
(.lsterine distdn e l8 give, ja tens of perc.rtt ofsinil@i|y b ,sag the Sarensea i'dex.
n.dt e neighbotrjoining nethod)

Reruming to the Oh River, an analysis of the relative abundance of the
presenr-dav species (Fig. 3) proves lhat 29.3% of the species are very rare Oeing
found onlv in one or two sampling sretions), 29l% are rare also. $e olhers (rnainly
euriccic pulmon.les snails) being r€latively common or common Comparing rhe
ptes€nt-day srale with ihal reSislered in the past centulv. one can see that the mosl
affcct.d groups *ere the prosobranch snails and rhe Unionaceans. Among the ?
species offiesh$,ater prosobranch gastropods rccorded by A.E Bielz (1867) snd M v
Kimakowicz (1885) only rwo species h6ve been reponed in the past years. in the
rcsearched area" namely l,tipams v|iparus Linnaeus. 1758. in some wetlands near
the Raul Ne8ru triburary ofthe Olt (Molnsr Lidia. leg 1982 and Csata zohiin - in.
\etbis) Nnd Bithrnia tentacrlora in the Hanibaci tribura4' ofthe Cibin River (Armean
Danina, in. verbis)
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Fig I tuesh*at.t hollusk speci.s dt ribtnan aEarhst th. hur .akponc \ ./ rc tdup ahunddn.e

The prosobranchs usually inhabil more slable and larger habitats. being far
Icss tolerant to environmenlal fluc-tudions than the basommatophoran pulmonaie
gastropods. The species Fom the last group tend lo have a worldwide disrribution and
to be ubiquitous. a lot of$em being highly euriecic species inhabiting a broad range
of habitals (R. MacMahon, 1983). When lhe life conditions became less favourable
there is a switch from prolobranch-basommatophoran communities to pulmonale
euriecic species exclusive dominalion The same facl is valid for the two groups of
fresbwater bivalves. The Unionidae need more stable and larg€r habitars with a
ce(ain quality ofthe abiotic faclors, whilc the pisiids tend to group more tolerent,
some even ubiquilous and euriecic species. capable to inhabit all kind of habit&ts,
from glacial lakes and springs to lowland lemporary pools or - on the other hand -
greal deltas and estuaries Besides the prosobranch snails, lhe Unionidae (excepr
Anodonta clgnaea Linnaeus, 1758) have drastically reduced their range in the Olt
River Basin. A. cJgnaea slill lives in a lot of fishponds, being well adaplcd to the
conditions ftom these habitars {-/ri., c/arsqr Philipsson. 1788 has disappeared from
the OIt River course, snd Fom different tributaries, like Cibin or Raul Negru
downstream the town TarSu Sccuiesc, but it still inhabits some cl€an tributaries, like
the Serata ri!1rlet Anodonla analinaLi^ aeus, 1758 was found until now only in one
place, in the Iower sector of the Tocile riwlet, a lributary of the Cibin Riv€r
Pse danodonta complanata and Unio pictorxm were not found again in the last years,
and also a pisiid speci€s, namely P. personatum recorded from some pools in the
Cibin Basin (M. v. Kimakowicz, 1885) Rcgarding the basommatophoran pulmonat€
snails onfy one species was not recovered, namely Aniflt vortex, bul diffeaent oth€r
species b€came very rare in the researched area in the lasi century; aftong thern we
highlight Atniger crista and Anisvs septenpratur: The former was found in the prst
30 years in Transylvania only in one single plac€, in a wedand from the Mure$ River
Basin, lrom where it disappeared soon after its sampling (A. Sarkeny-Kiss, in
ve.bis). In the OIt Basin we have found a fcw living individuals on stems of
Phragmites austrolis, in some pools located in the vicinity of lhe Cibin River,
upstream Sibiu, and in the Sopa fish-ponds (found by M. Petrescu) It is probable rhat
it will also disappear flom th€ first mentioned poinr because the draining works
started by the local municipality.

All the changes in thc rnolluskfauna, displayed until now, have occurred in the
last 150 years (most likely in the last 20 years), and are due to enforced
industrialisation, hydrotechnicil works, pollution and drainage ofthe former w€tlands
in order to gain more agricultural land. Thc mos! affected was the course ofthe River
Olt and its flood area (which has almost totally disappelred). alld the same can be
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said about the Raul Ne8ru, Cibin and Barsa tributaries. In rhe Olt dverbed, between
Belan and Celine$i, there are no living prosobranchs anymorq and (in the upper and
ffiddle course) oniy ong possibly two, short sectors with Unjonidae. The dominart
character of the course is given by some few euriecic species of pulmonate
gasftopods One ofthem, Plr)so acttla Dlapaflaud, 1805, has appeared in this century
and has ir,vaded the whole Transylvarfa. This species had had a former
Vedherranean - $estem - European range and is in full process ofnafural expansior\
like it happened with orher Mediterranean species in this century. It hrs well adapted
to local conditiors, being very resistant to pollution and degraded water conditions.
Wh€n rhe water and the sediments become very rich in organic mattcr, and the
decaying process is very intense, the species slill lives in the vicinity of the
riverbanls. being adapted to an amphibious life, and it can become the single living
aquatic gasrropod in such habirats, or. sometimes, it can live together with Rddri
auhalland and Gaibo truncatula (as it happens on some polluted seqors from the
Olt and Somet rivers) Physa acuta 6as Vobably travelled along the river, against the
water-flow and has reached Sfantu Gheorghe, in lhe upper sector of this river.

The Olt River, in the upper course, alier it passes through Balan, is strongly
polluted because of the mining residual waters which are discharged in this sector;
iherefore no living freshwater mollusk species have been found in lhe riverbed. ln the
Tugnad Gorge the flowing water is capable ofnatural self-cleaning, so thai the quality
improves and some speci$,like Gyraulus albus and Hippeutis complanatus appear
This situation lasts until upstream Sfiintu Gheorghq where we found ,4zcylzs
Ifiatilis itt the course of the rivet proving a good quality of the water and the
presence of relatively high levels of dissolved oxygen. The physical and chemical
characteristics ofthe water deteriorate after it passes through Sfantu cheorghe town,
because ofthe housework and industrial residual waters that are discharged into the
river. At this level Ahc/1ts fluviatilis disappears ftom the whole rest of the river's
upper course. The situation improves just in the second half of the Figarag
Depression..In this zone a seriex of damJakes were build, and its course was
€mbanled by concret€ dykes. Although in the main course only few euriecic
pulmonate gastropods livq in the lateral channgls several more exacting species can
be found, fike: Aplen hlporum Linnaeus, 1758, Gyauhs laeis Alder, 1838,
Segnentina nitida (O. F. Miille\ 1774\ and Sphaerixm ldcustris (O.F Mutler, 1774)
There is information that in the dam-lake from A\dg there are living Unionidae,
which can be seen when the water level is low (Ciprian Fendnd, jn. ve6is), but we
did not find any individuals during the 1998 expedition. Again, the ecologicai srate of
the river is strongly affected downstream the confluence with the Cibin River. At lhe
ent.ance in the Tumu Rogu Defile, only Phlsa acuta has been recorded in the
riverbed In the same place A.E. Bielz (1867) has found in the riverbed two of the
Frosobranchs species, namely 7lrcodon6 tran$'ersalis and Lithoglwhus naticoides.
\vhich are to be considered fiom now one as extinct or probably disappeared species
ftom this basin In the defile the cou.se is se.iously afected by hydrorechnical works,
ballast excavations. to which the residual houservork waters discharged by the
villages placed along the course have to be added. At the enlrance of the damJake
located dolvnstream Crlinefti (the last sampling point selected in the middle course of
the Olt River - Ql3) the substratum consists mainly offine sand and silt, or even, at
lhe banl(s, ofthick lay€rs ofmud. In the riverbed ̂ndba*s only Physd acuta, Radix
auricula/ia ,nd Galba truncauia have been found, indicating a bad quality of the
warer parameters and a storage of organic matter.
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In the Oh River Valley some wetlands exist (dead branches, marshes) where
the habitat conditions were not tainted and where some rraces fiom the past
biodiversity cao still bc found. Such kind of natural paiches are: wellands fom lhe
birch forest Aom Reci aod ihe dead branches fiom Samionhnca (Raul Negru Basin).
dead-branch€s from Arini, Aira N'lare. MicioFara. Augusrin and Tufiu Rofu, the
marshes from Harman and Prejmer. and o|hers ln su.h Fatches se\'eral species have
found a certain refuge, among thefr. Acrololus /a.rrl/lj (Linoaeus. 1758), ,4rislr
spirorrir (Linnaeus, 1158), A. vo iL'uh.s Troschel, 1852. BathroD\,hal s cohtortus
Lannaeus, 1758. Ptsrdt|rr, sboltncatvm M^lm. 1855. Sphoernn trneur, (Linnaeus.
1758) and ofter (see T3b. l). A few of them (like the marshes fronr Herman -
Prejmcr, and Reci arer) are protecled natural areas, but their protection is done only
on the paper. There arc no markinS signs. no shields and nobody takes any measures
in ordar !o ke€p lheir natural beritage. k is very importanr, for lhe fulurq io proted
these wetlands in an elicient v/ay and to gather the main wedands in larger protected
are33.

In the y€ar of 1994 the upper half of the Olt River course from the F;gerat
D€pression and the Cibin Rivcr downstresm Sibiu were classified as D - degraded
sectors (In: Thc Stralegy for Environmentrl Protectioq 1996). lt is obvious thar in the
lower half of the FAgEraS Depression th. situation is improved, but we havc !o say
that this improvement is not due to environmenlal rehabilitation measures and to
awareness of ecological policy, but to thc closing or the reducing of the activity of
some polluting industries from this area. Thus the betto ecological state is linkcd to
the economical problems lbat Rornania fac€s in these years and because ofthis, i is
not an acceplable guarantee for the future.

CONCLUSIONS
The reasons for the high biodiversity ofthe freshwater mo'luskfauna from tle

researched arca ar€ the very various and heterogcneous habiraas exisring in this
hydrographic basin. The Olt fuver, itself, remains one of the mosi polluled and
degraded rivers in Transylvania. The pr€sent-day status ofthe freshwater and paludal
mollusk fauna proves the great changes which have occuned in the last decades,
regarding the specific habirats and the quality ofrhe freshwaters, in comparison with
the situation reSistered by the malacologists from the t9s century. It is definit€ that
the pollution lnd the hydrotechnical works, which occuned in lhe past 20 years,
detetmine this changes. The aquatic mollusks have responded ro environmental
changes in several mannels: the disappearance of some less tolemnt species, the
fragmentation of their former range. so that dany of them have today a patched
distributio4 thc grevailing of the euriecic basommatophoran pulmonate snails in
correlation with the debasement of the prosobranch snails and mosr of the najades
populations. The improveftent ofthe life conditions fiom rhe lotic ecosvsrems is less
probable in lhe very future. bu! it could be a good opponuniry to save the main
wellands from lhe basin by enclosing them in a larger protecred are4 and to apply an
efficient environmental managemeni systet& including an integrated long-time
biomonitoring. The river valley in the Tulnad Gorge, the sector between Htrrman and
Augustin and the lower half of the Flgaral DeFre$ion should be declared as
Drctected wedend areas.
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ASPECTS OF TEE TERRESTRIAL MALACOFAUNA FROM TEE UPPER
AT_D MIDDLE R.EGTON OF THE OLT RTVER VALLEY

Voichila Gh€oca, Paul Popovici

''Lrcid, Bla8a" UniversiA Fa.ultr of $iences, D.pddnent oJE ologv and Enyiontuental
Pnrlcian St. Oituz 31. RO 2100 S biu.

RESUME
38 qi!6 d! gasEopodes t€rl€srcs ont ata Eowaes, parni lalqu.U.s 15 ont Cta ncndoMd€s

pour la premiar€ fois darc la dgion. 2? €Aa.!s cit .s Ic siCcl€ d€mi.r drrl les travau dc Bielz (1869)
cl Kinalovicz (1890), r'onl p€s ati retouwis.

Or souligne I'inponanc. d€ la Rdscn€don gncnieni qui abnG un e nchc rualacofaune,
rencsrc er qui est au$i un dapot imponanr de fossilcs. C'dt la s€ulc statrotr ou nous alons t ouve
lcspacc ri:'r,i6 notlidsiana,c't,il'r. d.puis lc QlarcmiE Etr $naral le nm€rc lc plls ba5
d csp..6 et hs v.leun minim.s de l abondrncc od a€ eNegilira.s daru les bioroFs ou I impacr
antltropiqu. est 6,id. . Lc fa.t ur I. plus impona d s fddifietjo! d6 airociarios de Fstropodes
ted.rtr€s &n5 c€tte itud. cs1 I'hunidita. qu. n cst pas influcnca ni pa! I associatiotr y:g€raL ni pat

Kej.rvords: malacohuns, Gastropodo" Olt River V&lley

INTRODUCTION
The Trarsylvanian Society of Naturrl Sciences was founded in Sibiu at rhe

middle ofthe la$ cenury. Among its outstaflding members are to be mentioned E A
Bielz and M von Kimakowicz whose works about Transylvanian malacofauna were
published in $e joumal of the sociely. Later on appeared their monographs of
Transylvanian mollusks (Bielz 1867 and Kimakowicz 1890), whicb constitute even
[owadays an imponant source of information on which basis i1 is possible ro make
comDarisons wilh th€ actual statg ofthe malacofauna,

The.aim of this paper is to show drc present siruation of the t€rrestrial
malacofauna of the upper and middle part of the Olt fuver Valley and to make a
parallelbetwe€n the actual dates and ihose ofBielz and Kimakowicz.

MATERIALS AND METEODS
Samples $'ere taken &om l3 stations (Ql-Ql3) ofthe upper and middle pan

ofthe Olt fuver Vall€y From all lhis stations were taken qualitarive and quanlitative
samples (quadrates of 25r5xl0cm) excepting slation Ql2 6oin wher€ therc were
taken only qualilative samples The stmples were selected and identified in laboralory
(excepting the repres€ntants ofLimacide snd Arjon;de families), and the results were
grouped in T.ble I Tha last two columns ofthe table represent the quotadon of lhe
species in the \r'orks ofthe authors mentioned above without taking into account the
places \r'here th€y were found With +. were marked the stations wheie we found
only ernpty shells of rcsp€ctive speci€s; column O, r€pr€se the sum of the species
found in all the stations, and the last two columns represent the quotation of the
species in the papers of Bielz (B) dnd Kimakowicz (K) without menrioning the
localities where they were found. Quantitative sarnples were used for the estimation
ofdensity, reiat;ve abundance and frequancy.
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RESI'LTS AND DISCUSSION
A.fter the analysis of the samples, 38 species of terrestrial gasfopods were

identified, Aom 14 families (Trb.l); 15 - species were not quoted before;n the Olt
River Vall€y. We mentiod Carychifin tridentaluk found in 5 stations, ,'dl1otid
coslata in 7 starrons, Ttuhcatenina cllirdrica, Chotldrltla ,idens albolimbata,
Mactugdstra plicatulla, Punctum pwmaeun, ,tertigo nonlintiaru. The last one - a
species known since Quatemary, a declining species today, appears ifl ferv regions in
Europq especially as a fossil. In Romani., Grcssu medtioned its presence in some
exemplars, in Cheile Turzii (Grossu, 1986). But Beba and Stirk6ny (1998) did not
refound lny exemplar. we found this species in the station Q2 - Sencraieni
Reservation. We did not found a numbcr of27 species ofterestrial gastropods quoted
by Bielz and Kimakowicz in the Olt River Valley. We mention: l'e igo antive igo,
Ileltigo pygnaea Granaria In/nentum, Clntdrira avrucea, Sphlradiun doliol n,
Alopia bogdensis, Alopia bielzi madansis, Macedonics narginata, Cochlodirm
marii, Vesta elata, yestia turgid4 Mascrogaslru lalestriaa, Iaciniaria plicata,
Balea lakt Bulgaica ca@, Helicigoha banatica, Arianta arbustorum, Helix
futescens. M.ny of these species belong to fam. Clatsili.lae, being species
chamcteristic for forest biotopes where we did not take samples. For this reasor\ and
due to the fact that these results were obtained during a single campaign in October
I 998. we can not amrm that these sDccies arc not oresent there.

Carp E.M

29%

Fi&r. Th. zoogeogtopht. ele,retts: E-E rcpea\ Ec- Centlat" Earcpetu, Eua-Far8iaric,
IIol-Holarcti., Pal-Pdl.afttt.. Cdtp-Cupdhidd, E-M -turcpeu-Meditenuean

Most of the found species are European (29%). and Central-European (29 /o)
fouowed by l{olarctic species (20%) and Carparhian species (8%) Among the
endemic Carpathian spe.ies we mention: Otielryh$ deprcsns, Mon tchoides vicina
and C@n aeafoustina (Fig,\.



Tiah l l |  Ret  t f s t  EcL l  Res  4999) , t  121-118 t : 5

15 'L

' . !Hygroph 
.

f2%

Fit 2 1h. t.nlotu spz.t.un af L-.!na!Nq)pd\ n.n uppet md nkldk OhR^Er

The biolorms spectrum highlight lhe piedominanc€ ofthe hygrophilous forms
(73%) followed by mezohygrophilous species (;5t;). bul rhere are xerophilous
species too. especially on the middle reSion ofthe rn'er (Fig. 2)

From the point of vi€w ofthe number ofspecies p€r sration (Fig.3). \r,e can
obsewe that the maximal value was recorded 'n $ation Q2 SAncreieni. where ir was
found also the maximal abundance (1936 ind./m'?) The mosl impodant species in
lbese slation are (in order of the relative ^bfidance), (:arychiun t dentatuh,
Cochlicopa tubrica, fe igo angustior, Punctun ptgnaeun.

Generally. w€ found 10-13 species per station. excepl stations Q4 -upstream
Sf Cheorghe, Q? - Comena and Ql2 - downst.eam Bo;la B.here these values are
lo1ner The minimal values ofabundance \,r'ere recorded in stations Q4, Qt, and Ql3
There are stations where the anthropic impact is eKremely evident, lhe biotope being
strongly modified.

riq. 3. I ia , u mbt cr sp"ctcs dnd of_f8iles .l !.a.stel g6nnp.4 ltan the sttdie a laro6

As it is evident, the low value of$e species number in Comana de Jos sta{ion
is nol reflected inthe abundance. li is lhe matter olhygrophilous species that were
.ollecied affer the only rain during our expediticn On the other haDd, the high densily
in this station, as well as in starion Q6 Augusti[ is generally due to emply shells
(Fig.s) In this trro srations was found the highest perc€ntage ofempty shells
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Regarding ihe abundance of ter:eslrial gastropods ir rvas gen€rally recorded
(aner the exclusion of starion Q2). an avcnee \alue €asilr increased in the middle
pan comparaiive with the supenor one This lenCenc\ ;s more e:nphasized in the case
ofemolv shel ls

FiZ,l Th. ob.tdfue of kftstnolg^topds it h. ttatiohsfon the upFr dnd ni.tdl. Oh R^el

F &S The p.rc.rtage ofenpty shells id th. stati^ftun the tppet and niddle Ott Riyet t olle!-.

Araociltiodt of acrraltrirl grstropods.
Nowadays th€re is e tendency to find a conelalion between rhe vegetal

association and th&t ofgastropods. But land snails are fairly generalist feeders. Cait
(1977) suggested that the constituents oflhe same fauna might feed themselves in
different pla;es, on the ground and in veg€tation. Our samples are taken from 7 ryp€s
of veSetaf associations as follows Urticetum diot ae - Ql, Q6, Q7, Qlo ; fir.rr-
salicet n - Qlt QS. Q9, Qll: Salicetum cihereae - Q2, Quelco-carpnetum, Q3
Ruho-urticetun dioi.ae f^.ies with Senecio lluviatilis - Q8 Aegopodioalnetun
glulinosae - Ql3, Plantaion ofPirt6 silr€srrrr - Ql 2.

fig.6 r€presents lhe relative abundancr ofthc principal tenestrial gastropods
per station. As it is €vident, we cannot sustain thc existence ofa coFelalion belween
the vegetal association t?e and the association of tenestrial gastropod. This fact is
illustrated also in Fig,?, the representation offee diagmm resuhing ftom Sorens€n
sirnilarity matrix. As we can see the nearest statiom in the species structurc -Q? and
Ql3-belonS lo differe$t vegetal associations Urticetim dioicae ad Aegopodio-
dheftn Slutirmslre.

o11
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CONCLUSIONS
The upper and middle basin ofthe Olt River still shelters a rich malacofauna

some species are rccorded for thc first lime (15) bul much more nLrmerous are those
which were-mentioned last cenNry and not found now (27) We canrot affirm thai

20v6

1A.h

v/o
'Q1 

Q2 Q3 04 05 06 Q7 Q8 Q9 Q10 Q11 Q13

fip.6. Th. r.ldi'e abnn.hnc. of.h. pnrcipal tmend gt.opo.h pu ra,i6r I B.o4rboend
ttu tu,t 2( ..hhcopa lrbn.ella,3. St cinea prnis,1 Cory.hiun tndenlatrn,5. l'etuigo dngusnor,
a Prnctrn, Wghaeun T.Zanilot&s niti.lus, 8.yittea crystalird, 9.Helix podatia, l0.lhllonja
Nlchelld, 1l Zentbiella rubryinosa, 12 r'allohia costota, l3.vitrea cohtra.ta, l4.t'inida pelllada
la Ttutcdt.llina ?litdnca. 16.P.rfo41t Ua bid.ntata I7- oth.r tp.ci.s.l

Q7 QIJ Q! Q2 Q6 Qr QE Q9 Ql Qro Qrr Q.
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these have disappeared in the Olt basin. To be able to make any affirmation regarding
this problem we have to continue ('tlr researoh

We point out the imponance of Sancrrieni Reserv_'ation- which is e{renely
rich in lerrestrial gastrcpods and constitute in the same rim3 an inpodant
accumulation of fossils. Here \ras fotmd Vertigo malthltatn a rc|l.i fialjl
Quaternary.

In general, the lower number of species and the decreased values of
abundance are recorded in biotopes where the anthropic impact is high The
increasing ofthe percentage ofempty shells and th€ pr€sence ofxerophylous species
in the middle part of the Olt fuver could be an index ofthe biotope dererioraticn in
this region.

Regarding to the tefiesuial gastropods associstions we mentioned that we
have nol found a corelation between these and the vegetal association type. lD the
establishment of the lerrestrial gastropods associations are involved a series of
facton. One of therq the vegetatioq plays a v€ry important role, but a minor
modification in vegetatio4 in the conditions of the same type of the habilat, is nor
followed by the modificarion ofgastropods associations. The most important factor in
the conditions ofthis study is humiditt most ofthe species being hygophilous. The
predominanca of this factor is not afected by altitude, becouse we have found no
correlation b€tween the species association Fom the stations in both studied sectors.
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CONTRIBUTION TO TEE KNOWLEDGE OF TEE CADDIS FLIES
(INStrCTA: TRICEOPTERA) FAUNA oF TEE

OLT RIVER BASIN

Lujza Ujv6rosj*, Sebina C. Chi$u*1

. - "aabet-Boraf Uniwit, F@try of aioto&/ @d Geotos, Depdn qt of Zooloet,
St. KoSalaiceant. I, RO J40O Cq-Napoca: .. -'Lucid BIaSa' Liiv.^ttt, Ftulty of S4i.n..s,
Depdtun.nt of Ecolog/ and E eiror,ttertal Pmte.tior. St. Oituz 3 1. RO UAo Sihiu

REZUMAT
Did bazinul suF.ior ti mijlociu al dului Oll au fo6t id€nlificak in total ll8 sFcii de

Irichop€re. din carc .r4 specii suot noi p€ffiu ac6t bzin hid$8nlic. Analizr calitedvi ti drit ljva
r materialulul colccrar (16.50? exemphre, din carc 16-443 atulli ti 64 larvc) arat{ en$enta, in
rcgiunea cscclaLi. a uror comuDtlli o rem dc bogatc de tdchopcr!. Au fost ccrceiaE 4 tipuri de
rp€ curgatoaE: i^oat. irtE 800-1500m allitudinc. panie dE mu € lnre 600-950n alrirudine, prraie
drn dc?rcsiunil. idlaDonlaft 9i dc campic 

'uu! 
380{0om aidrudim ti riurilc Olt ti Cibin. Ditr

pcnpcctii? faunci d. lrichoptcE c.l. ftai bogatc ccosinchc 6dic! sc dovd.s. pAraielc dc mun!.
intrc 800-950m altitudine, or 83 sp..ii de richoptcrc. uflnatc dc paraiclc dc Ia altitudini mai joas. cn
6, spccii de hchoptcrc ti izvoar.lc cu p&aiclc lor ltenolern€. r.ci (43 specii). Din dul Olt au fon
'dcndicate un num.lr redus de s?ccii (2E), arfthd u gad ridicar de poluarc a apci in tot scctorul
ccrccrat. chiar aproaF de izvoar., Ltn8n omtul Balalr d€crul poluanfilo. acceduendu-sc sprc
s.dorul mijlociu pera Ia Calir.ii.

INTRODUCTION
The llppcr and middle sector of the Olt River catchment area is regarded as

w€ll known with respect ofthe Trichoptera fauna Th€ works of Boto$trneanu (195?,
1961, 1965, 1966, 1975), Bolo$neanu and Schneider (1978), Bototdnanu and
Tebacaru (1963), Ciubuc (1993), Mey (1978), Mocs6ryi (1900), Murgoci (1953),
Pongrecz (1914), Ujvirosi (1994), Ujvirosi, N6gradi and Uherkovich (1995) contains
more compreh€nsive lists ofspecies- A numb6 of 127 species ofcaddis fly 6re known
in this region, which represent 47,56% ofthc Trichoptera fauna ofRomania.

The ecoloSical relations between the caddis flica of the River Olt cslchmenl
area are poorly kno\.r,n, only a single pap.r ofMurgoci (1951) treated the distribulion
of trichoptera lawae in thc River Olt, at Jigodir\ Ciuc Depression.

In the present paper thc authors aim was to detcnnine the speci€s composition
ofrhe caddis fly fauna ofthe upper and middle Olt fuvcr Basi& ard to analyse their
distribution in the different types of running waters (springs, streamlets and brooks.
river) present in the researched area.

}IATERL LS AND METEODS
Caddis llies (adults and larvae) were collected in the years l99l-1998. from 4l

starions, distributed mor€ or less uniformly in the upper snd middle sector oflhe Olt
River Basin.

In Fig.l one can see thc coll€€1ing sites in the upper and middle sector ofthe
Olt River Basin.

The ssmples were collected in May-October pe.iod. The adult caddis flies were
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cauSht with da''time $r'eepings from the vegetalion in several points: parallely i! wrs
us€d rhe night c.llecting ('lighring"). too, which was more f htul \,\'e used mercury
vapour bulbs (160 or 250 W). These lamps were powered bv a ponable gencrating sct
(Honda EM 650 rwe) The lighl trap, filted by a 80 W mercur_-! vapour bulb. was
erected ncatby lhe fore$er's house, along the Valea Mare brook in lhe Harghita
Mountains and along the Agrig brook, in th€ Ciuc Depression

The iarvae were caughr with a Surber- sampler from an area oia\c'ur 887 cnr:.
The collected material was pres€rved in alcohol 70-80%. Altogether 16 50? specimens
of ll8 species were collected and identifi€d.

The sampling sites are locatcd exclusivcly along the tributaries of the Olt River
and nearby lbc main watercours€. On thc mep (Fig. l) the sampling silcs are markcd
according to the list pr$ented below:

L (QI-QZI) springs and strein ets nearby Harghita Bai ar 1000-|500m
2. (Q2-Q3/1) spring at 1050m, Potyond.
3. (Ql-Q2/5) spdng al900m, Piricic.
4. (Q2/l) springs and small tributaries ofvalea Mare brook at 800m
5. (upstream Ql/2) Fierarului strcam at 95&r\ B4lan.
6. ru/l) Raul Mic brook at 950m.
7. (upstream Qyl) Gal Cut brook st 900m, BAlan.
8. (upstream Ql/3) Sep strerm at 900m, B4lan.
9. (Rl) Red Mar€ brook at the confuenc€ ofDtrneasa brook at 900m
10. (QI-Q2/6) Groapa Apei itre.rn ar 850n! DEreEti.
I L (QI-Q2I/7) Modicia stream rt 850rn. C64a.
12. (Ql/l) Babos Lco stre:m at 800i1 S6ndominic.
13. (QI-Q2B) Koves sueen at t00rn, Ca4a.
14. (QZl) Valea Mare strcsm at t00m, Sancrlieni.
I 5 . (Q2-Q3/4) srean ets ncarby Santimbru at 800m
16. (R2) Red Mare brook in the Cibin Corge ar 800m
17. (Q6/I) Chirui brook ar 780m, Blile Chirui.
18. (Q6/2) Varghi$ brook in the VarShit corge ar 750m.
19. E3/3) Cibin brook at the conlluence with Raul Mare and Raul Mic at

750m.
20. (QI-Q2y4) Silal brook at 70014 Racu.
21. (QI-QZ8) Firod brook at 700ll1Fitod.
22. (R4) Cibin brooh downilrcam cura Raubi dam ar 700rh.
23. (Q l-Q2,2) Agrig brook !t 690m, Ciaracio.
2a (Q2-Q3/2) CAin brook at 650nt lacobeni.
25. (Q2-Q3B) Mtad brook at 65014 Tu$nad Sat.
26. (Q4/2) Saldoboi brook at 650m, Malnag BAi.
27. (Q3-Q4/l) strean ets and ponds at 610m, Dalnic.
28. (Q4/l) sFearnlets at 600m, Beile $uga$.
29. (T6ll) Miieru$ brook al 520m.
30 (Q5/l) ChepE str€am at 500m, Clpeni.
3 L (T612) Bogata &ook at 470.n
32. (RE) Cibin River downstrcam Mohu ar 390m.
33. (R9) Cibin River downstrcam Talmaciu at 380m.
34. (upstream Ql)thc Rivcr Olt at 900m, Brlan.
35. (Ql-Q2) the Rivcr Olt ar 670nr Cic€u.
36. (Q1-Q2) the River Olt at 660m, Miercurea Ciuc
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37. (Ql-Q2) the River Olt at 650rn. Jigodin.
18. (Q4) the Rivcr Olt at 550m, S€ntu Gheorghe
39. (Q8) the tuver Olt at 450m. MAndra
40 (Ql 1) rhe River Oli al l80nL Avrig
41. (Ql3) the tuver Olt ar 150fl CSlinetr:

In accordance wid Czachorolr.ski (i988), the tblto*ing ciasses were
diferentiated lor estimating the $rucrure ofdominance eudominams (species whose
number exce€ded l0%), dominanas (5.1-10%), subdoninanrs (2.1-59i,) and recedents
(beloel27ol.

Frequancy at the stations (Fs) was calculared according to ihe formula

c
Fs= :!* l00ol.

Si- the number of stations wh.r€ the giv€n sp€cies was found
Sn-thc nunbcr ofall stations (41)

Frequcncy in the samplcs (Ip) wrs calcliated according to the formula:

FP- !!*l0O'/

pi-the number ofsamples in which the sp€cies was found
. pn-the number ofall sampl€s in which Trichoptera were found (l t3)

RESULTS AND DISCUSSION
ln the upper and middle catchmcnt area of lhe Olt River were identified I l8

species of Trichoptera (T.bl. l.).

^ltb. l. Chaaltolrict o! .ttu* Jtizs of th. rnp.r Md nidd!. OL Rir.t BBir.
N-nMber ofsp..ne D-p.rc.rtaa. .lonnn.r, Aadtlt. L-tan@ Fs-fequeac) at fie slat ons ,n

percdtage, Fp-reqren.y ia th. wples tn pq.entag., Z@t.-toogeoyaphi.dt etew r: II-
Holarcnc. P-Pal.qcnc, E-E4topcd, BeBor.a! ,f-Me.tjt nan.an, A-B;tkqic. AC_Aaka@

Cdrythi4 CE4erral E oped. Er&Et.hnic spc.i.sfot th. Ctpathrc t@g..

Tur N zNQ D fD
Rhy$ophllldr. 991
I Rh!'acophtla aqlr@ca Md-ACHLAN. tt79A 2 CE 0.02 2.43 0,64
2. R ddrr.r, BOTCTSANEANU. 1907 A o,0l 0-E8
i. X. /6cldrd llAGEN, lE59 A 294 2.92 19.51 34 5 l
4 R. 'IZ';ZIs MCLACHLAN. IE79 L 0.02 2.43 O.EE
5. R. /..vti PICTET, lE34 A CE 0.01 2.43 O.EE
6. R rdMfl KLAPALEK. lE9E t66 BC t.62 9.75 21.23
7. R. ,!DTTdZETTERSTEDT. lElO A 203 l-99 24.313E.93
B- R o6r-r.E a MCLACHLAN, I Er(t A 88 P 0.86 447 L65
, R. philototanoi.Ls Sclnrfr. 1970 A 5 CE 0.05 9...3 3.53
I0-R. ,o/ori.a MCLACHLAN. lE79 A l2E CE 1.25 21_U926.54
\i.Rtffintiun PICTET. 1834. A BC 0.01 2.41
l2.R.rrrfltr PTCTE'r. IE35 ,q" L 96 0.91 31.7015.92
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\\'irh regard to the species composit;on, this material constitutes about 44% of
the caddis fly fauna ofRomania and 8896 ofthe species recorded fom the researched
ar€a The following 44 species are new for the upper and middle sector of the Olt
River Basin: Rhyacophila doehlefi, R. hirticomis, Glossosoma confomis, G.
discophorum, Syngapeus drmah$, S. moselt, Agapetxs delicatufus, A. ochripes,
Ortotrichia coskllis, Ht&optila /orcipata, H. lotensis, H. occullq, Agraylea
sermacltlata, Hyfuopsrche fulbifera, H. contubemalis, H. inslabilis, H. modesta, H.
siltqlqi, H. tobacaruL CheunatopAEhe lepida, Cyrnus crenaticomis, C. trimaculalus,
Lt'pe phseopa, Micrq-.ema minimum, Ironoquid dubia, Limnephilus lmtafi/s,
L.stigma, Anabolia concentrica, Phacopteryx ble'ipennis, Potamophyks cingulafiis,
P.rahmdipennis, Haletlts tesselatus, H. rddiatus, Microptem1 lateralis, Chaelopteryx
biloba, C. sahlbergi, Athripsodes bilinealus, Ceraclea dissinilis, A,lystacides nigru,
Ylodes kowraishi, Iapl@erus tineiJomis, Notidobia cilidfis, Sericosloma
p e r s oru&t m, O donto c e rum al b i c o me.

The presence of the foliowing species are doubtful collected by us in the
researched area: Rhtscophilo hirticomis, Orlolrichia coslalis, Hydroptila siltalai,
Mcrasema minimum, Halesus radiatus, LitfuE nige, Notidobia ciliaris. 'fhe

determination *as made based only on th€ more or less characleristically larval
morphology. Their presence in the res€arch€d area must be confimed, in some cases,
rvith the presence ofthe adult stages, too (Wadnger-Graq 1997).

The greatest species dif€rentiation was characteristic for the frmilies
Linnephilidae (43 species), Miacophilidae (12 species), ar,d Hydrcpsychidae (10
species) and a lesser one for Glossosomaldqe (8 spectes), Leptoce/ida? (8 species),
E &optilidae (7 species) and Polycentopodidae (6 species) The largest number of
specimens belong to the fafiilies Hy&opsychidae, Glossosonmtidae, Limnephilidae,
Sericostomatidae ar'd Rhyacophilidae. The number of spec;mens varied very much.
&om I to 2456, as we can obsene in the Tablc l.

All classes of dominance were found in the collected material. The greatest
efecl ofthe number of species wss repr€sent€d by the class of recedents (llmost 89%
of all species recorded) the subdominants with 6,83% and the eudominants anC
dominants, together witb only 4,1?%. In the collecled material eudoninants were
Agapetus ochripes ^nd SericNtoma fovicome. As dominants lhey have appeared
Hy&opsyche instabilis ar,d Polamophyla. luctuosus. The class of subdominants was
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representad by Rhywaphrla Jasciata. Glossoson.t coufutm\ Phrlototamus
montanus, P. vqfiegatus, Ecclysoptertr nadida, A itello dscurltu th) graellsi
Apalonia carpalhica, aoSether 8 taxa Tha remaining oi lCa sp€cies lelong ro the
rec€dent class (Trblc I l

In the researched area the common€st !axa, with ihe greatest frequencv in lhc
slations were RJryacophila nistis, R. nxbila, R. polohica. Erdrop!)Lh. c.n?ht:malt!
E. instabilis, H. pelhrcdula, Chematop$tche lepida, I)mtrephl s *t.t<at!!.
Potamoptyl& latipennis and Silo gruellsi. The most constant occurrence. wirh lhe
grestest frequencl in ihe samplcs, was characteristic for P,jtacophila la,'duta. Il
rubila, Glossosono conlomis, Agapetts delicatulus, A. ochripes, H. instdbilis. Stlo
Sraellsi and& costomo flavicomq

The Palearcdc and European elements dominated the zoogeographical
structure. Togeth.r these caregories enclos€ ?5 speci€s. The Central-European
elcment was reprcsented by 2l species. A number of 7 species has a limited
distribution in the Car?athian range; these species are: Rh)atcopfula doehlen,
Apqtdnia carpathica, Dmsts bmnneus, Potanophtlx j ngt, Chaatopteryx biloha.
Claeropleryx boshiaca cissyl\tanica, a\d Annitella latetupnducta. The rest of t5
belong to the Holarclic, Bored, Mediterranea4 Balkanic and Balkano-CarDathic
clements ( T.b. I,lig. 2).

End€mlc

O|n.r|

E
FiV L Zoogeogaphical sttu.tur. o! thc caddis Jli.s io6 th. Oh Rn er B'si'

(ln species p..centog.)

On the basis ofthe material colleclcd in thc rcssrched area and analvscd- thc
changes in the number of specimen and lsxa of Trichoprera in different types of
rurming water were arrangcd according to their rarEc ofoccurrence (frblc 2).
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FiE, a d.The dodinancy stact rc oJTtichapt la species in the Oh Rtv?l

ln thg springs and streamleis between 800-1500m has been developed a
number of43 species ofTrichoptera. From the total umber olindividuais identified in
these ecosistems the dominanl species proved to be ,Fornaldia occipitalis (11,94y.)
and Apatania carry,hica (51,35o/r). Dominants are Mytcophila Iasciata (5.17yo),
Drutus brunneus (S,78yo) and Pot tnophylax latipenntr (6.52) The subdomina.t and
recedent forms (Fig. 3) represent the other I 9,240%

In the streams between 800-950m we found a iotal difer€rt situation: here it
were identified a number of 83 species ofcaddis flies, the eudominant forms proved to
be Hydtopsyche sp. (13,96Vo), Sericostonafavicolre (14,54%); the dominanr forms
arc Glossosotna confomis (5,49o/a), Philolntanus wriegatus (6.46yorflldropstche
insabilis (6,7106), Ecclysopteryx nadida (5,67yo) and Potamophjkv luctltoslts
(7,18%) The rest of the species belong to the subdomnant and rec€dent forms
(3e.1e%) (Fig.3).

The brooks between 380-800m contain a lot ofcommon taxa with the pr€vious
type of ecosystem. Here it were identified altogether 67 taxa of Trichoptera. Between
lhe eudominAnt forms we can meAti,on Agapetus delicatulus (15,22yo), A. oclvipes
(19,79%'). Hfdrcpsyche sp. (28,72%) and Sericostoma Ia come (13,51yo), the
dominant forms are missing the rest of 22,76yo belonging to the subdominant and
recedenr spepies (Fig. 3)

The main walercourse in the researched area. the Olt River. was characterised
by a small number of Trichoplera (28 species). Here the eudominant category was
represented by Htdropsyche sp (10,88o/") and the dominant fo'Jn is Hydropsyche
bulb{en (7,11%) The rest ofthe 22,01% are subdominant and recedenr ones
(Fis.3).

CONCLUSIONS
The qualitati\€ and quantitative analyse ofthe collected materjal (a number of

16.507 specimens) in the upper and middle sector of the Olr fuver shows. tha! in the
researched area a rich fauna of Trichoplera has been developed. The 118 taxa of
caddis flies identified here represent a percentage ol44% ofthe Trichoplera fauna of
Romania.

The spring sedcr (stations 1.2,3,4) was characterised by a number of 43
Trichoplera species, rhe largest lumber occurring in rhe srreams behveen 800-950m.
altogether 83 taxa of caddis 0y (stalions 5-16). Brooks at 380-800m ha\€ a slight
lesser number oftaxa (67 species of caddis flies) But the number of identified ta.\a of
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Trichoptera was surprisinSly very iow along the main course of water in the
researched area, the OIt River, where it ra,as idenlified a number of only 28 laxa of
Trichopr€ra. Trichoprera are mssing in a number ofstations in th€ middle scctor (Oh
Rjver near Boila, for exampie) or were r.prcsenied b) a small number of individuals
belonging to t-2 taxa The decrca-r€ ofthe species number liom the upper flow to the
middle sector is an effeci ofpollutanls accumulalions in these aquatic ecosy$ems.
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CONTRIBUTIONS TO TEE KNOWLEDGE OF THE MAYFLY LARVAE
(INSECTA: EPEEMXROPTERA) FROM THE OLT RI!'ER BASII\-

Nodni Szilld6sy

St Brtotuht I 0r. RO 3904 :;atu Marc

REZUMAT
LDcnrca pl!7-rntd &tel€ cnltiratirc qi caltativ€ dcQrE la €le d. cfemeropr.r. din probele

coleflrG in cadrul cnnponi€i -desfi{ut?& itr alul 1996 de-a lungul cusnlur supcnor ti mijlociu al
Oltului $ al .flucnnrlui Cibit Ir c€l! 22 dc stalii dc colcrarE a p.ob€lor sruarc 

',l| 
albi e .aunlor su

in zonc uedc inlcciMle, au lon i.le ific5r4 17 spccii .le efeE€ropcre apatlinhd la 5 fam n SNr
dis.utate aspccle lctarc dc biodilrrsitarca ac.srui trup in zora i$€sliga'l. precum ti €f€cru.l acliunilor
anuopice asupra accsror s?6ii.

Keywords: .Mayflies, Ephemeroptera, wetlands, biodiversity, Olt River Basin.

INTRODUCTION:
Mayfly larvae are one of the most imponant elements of the

macrozoobenthos. They are s€nsitive to pollutants, thal is why the mayflies are used
as indicator specics for the quality ofthe wetlends

ln this paper we are going to present the results of a research about the
presence of matny larvaq from the upper and middle course of the Oh River.
Galdean (1992) and Rogoz (1977) have already been thoroughly studying the
spreading ofthe hacroinvertebrate fauna and the slructure ofthe benthic zoocoenosis
in this river. Tha pr€sent research airns to complement their in-depth study and to
analyse their results from the aspect ofthe water quality.

MATf,RIALS AND METEODS
The samples were ta.ken during an expedition alon8 the Olt River, that was

organised by the Department of Ecology ofthe "Lucian Blaga" University of Sibiu
and rhe Ecolur Organisation in Octobcr 1998. We took samples frorh I I spots along
the uppe. and middle course ofthe Olt Nver, also 5 spots in the backwarer beside the
Olt and from 2 scenes in the Bogata Nature Conservation Area

Thc quantitative samples werc taken with a bottom Surber sampler from an
area 01887 cmrs. We also took qualhative samples with a BAcescu dredge, which was
50 cm long and 30 crn wide. The biological material was preserved in 5%
formaldehyde and aner bein8 identified it was preserved in 70% alcohol.

The species were identified on the basis ofthe delerminator edited by Macan
(1970), Bogoescu (1958) and Ujhelyi (1959).

The abbreviations used in th€ slnthctic table of the mayflies found in the
upper and middle basin ofthe Olt River are given below.

Thc sampling stalions: (on the Cibin River) Rl - Raul Mare, above rhe
confluence with Ddneasa - RZ - Raul Mare. Ri - conlluence of Raul Mare with Raui
\,[ic rivers, at the entrance in the damJake from Gura Raului, R4 - dcwnslr€am lhe
damlake from Gura Raului, R6 - upstream Sibiu, R7 - Sibiu-Cu$terila, R8 -
downstream_Mohu, R9 - downstream Tilmaciu, (on the Olt fuver): Q2 - Sancreieni.
Q3 - Bjxad, downstream Tu$nad Goree, Q4. upsl-rearn Sf. cheorghe, Q5 - Ilieni.
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downstrerm Sf Gheor8hc, Qlo/l - upnream Awig, Qlz - downstream BoiF, Ql3 -
downstrean Ctrline$ti; (in the Olt River Valley) Tl - backwater at Santionlunc4 T3 -
backwater at fuini, T4 - backwater Aita Mare, T5 - backwater MicloFara, T6ll -
Maieru$ rivul€!, T612 - Bogata riwlet, T9 - backwater a! Tumu Rolu

Thc Biogeographic clements @gE) are codified as follows Cf-Central-
Eumpau, f, ua-Eurasian, ScE-South-Central-Europ€aq NcE-Nonh-Cenrral-
Europe3n, P.l-Palearctic, E-European.

RESULTS AND DISCUSSION
At the 22 collecting stations altogathcr we found l7 species that belong ro 5

familics (l.b.l).
Along the upper cours€ of the Olt River have been revealed rathcr varied

ecolop€s Gravelled substrrlum is alt€mating with arcns cov€red with sih full of
organic d€bris. A.lso, the bed widens and the water speed gets stabilised In spile of
this, the mayfly-fauna is rathar poor in this area.

On the sandy stand closeto the banks at Sancrlieni (Q2) a dense population of
Clavon diptetuk \tras found. At the next 2 srmple spots (Q3,Q4) we encountered two
species, namely 8aetr vemus, Habroleploides conJus.r. Both are phytophilous, they
like sandy, silty areas with agglomersrion of lear€s, and indicate the epipotamon.
Downsiraaft Sf?ntu GhcorShe the situation does not change severely. The bottom is
sandy rnd $lly too and we found 3 species here Two ofthem were ph)lophilous and
one rheophilous. We have no data from the spots Q6, Q7, Q& Q9. At Avri8 the
species Cl,eon dip,erum (which likes staSnant water) and thg euribiont Sattrr lp.
werc prcsent in a largc number. Herq samples weae takcn liom watcrs running
parallel to the dykes, The water was clear and there were a lot ofplants on the banks
At Ql2 (downstream Boila) Ephenerclla notata, at Ql3 (downstrearn Celine$li)
Caenis nacrura, Baalis sp. ̂ nd Rhithrcgend qp were found. Th€ pr€sence of the
lalter indicates clear waler that is rich in oxygen.

In the Oh Rivcr Basin th€r€ arc several dead-brrnches and other types of
wellands. From 5 of lhcsr we took qualitative srmples. At Sandonlurca (Tl) in a
dead bnnch of the Raul Ncgru River, on thc sihy bonom, there are stones covered
with bioderma. H€r€ we found exensive areas inhabited by Myriophyllun sp. ^Ad
Cetulophyllun sp.ln lhc water there wera sone Claeon dipterum lawze. Thls apecies
inhabils waters that are strongly eutrophiE.d and rich in plants.

At T3 (Arini backwarer) and T4 (Aita Mare backwater) the bottom consists ol
grayish-bhch rotten organic debris 6nd silt. Her€, amonS the mayfly larvae. the
spf€ies Cl()eon diplerun live. alnong agglomerations of Utia ario wlgaris and
Lemrm sp.

In the Bogata Naturc Colservation fuca we took sanples from 2 b.ooks. In
the Mtrieru$ Brook we identified several mayfly speci.s. These were Baltis rhodani,
Ecdla,rturus ven$1rs, Milhrogera semicolonta, Electrogena lateralis, Eyea fiorc, a
varied group of speci€s was present in th€ Bogata Brook. At the bottofi there are
stones settfed in the gravcl, which serve as idcal sheltcrs fot the Rhithrcgena sp.,
Ecd)nt rus V., Electrogena sp. and wc found one specimen of the phytophilous
species of Caerir horaria and Ecd),onutus venosTts, and onc of Habroleptoi.les
confusa,

The Cibin River is ofle of the most imDonant tributaries of the Olt fuver
AlonS its whole length we pointed out 9 sampling stations. The upper course of the
river has a mountainous chsracter, its bed is fuli ofpebbles, the water flows wilh a
high spead- but the flow is low- In this lotic zone we found lithorheophilous species
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The Vesence of Rhithrogpr t senicolotuta (which is rather sensitive at water
rempemture - Glldean, 1992) is proving a high level ofdissolved oxygei. ln thc Gura
Raului Lake there lives the rite'lll. Baalis rhodani and Ecdyontrus sp The prasence
of species that balong to the Baalidae and Heptagenildoe families shou's lhe sub-
mountainous chamcter of this seclor. Thc Ecdyonurus spec;es prefer waters thal are
lcss turbulent (llefti , Tomka snd zurwerra, 1985).

At the collecting slatioo upslream Sibiu (R5) were lound specimens of Baer,r
fut eri, which a.e characteristic for metafitoD. We did not find mayfly larvae in the
samples from all the points downstream Sibiu and from Orlat sampling siation

At Mohu, residual water from the clcaning-plant of Sibiu is flowing inlo lhe
Cibin Nvcr. Here w€ fou^d Baefis fi&ni strtd Eat is.scarr&l'' that probably endure
polfution quite w€ll. At the last sampling point individlals oftadts scambus \|ere
found

CONCLUSIONS
AlthouSh the nufiber ofsamples is not sulncient in order to draw conclusions

on lhe ecological state ofthe Olt River, we still highlight the foilowings:
- 1he rnayfly associations illustrate very well the presence ofpollution. They rcspond
with the disappearance ofsensible specias at the environmental degradation;
- we found only euribiont species on the upper and middle course ofthe river;
- the Cibin River is charaderis€d by heteroSeneous habitats. fact that is illustrated by
the diverse mayfly fauna.

We have to take mention ofthe rhcophilous R tthrogena sen icolorala that;s
ao indicator ofthe good warcr qudiry in lhe upper seclor. Downwards, in $e lentic
s€clors rhe slow flow makes possible a change of th€ bottom's siructure . Here, fine
sedirhents deposits are locally accumulat€d. ln this stratum mainly the ph''tophilous
species find refuge.

Individuals of the Bastidae family arc present along the whole length ofthe
river. The absence ofmayfly larvae at Orlat and downstream Sibiu illustratcs th€ facr
that the anthropic factors (hydrotechnioal works, induslrial and domestic sewage)
have a declining eflect on the presence ofthc benlhic organisms.

The backwaters show a grea! diversity, they ar€ still in a condition that is close
to the natural state. Here the ph!'tophilovs ('aenidae Md Claeon sp. spe/cjes ca be
found, which are characteristic for stagnant waters. AIso. the water oftha brooks
flowing into the Oh has a quite good water-quality

The rheophifous species that prefer very clear water (Mithrogena sp.,
Electrogeru sp., Ecdyorurur rp.) are also present ihere

In our opinion it would be imponant to protecr the branches, brooks and
backwat€rs of rhe Olt fuver. Especially becaus€ they ofter refuge for quite a lot of
sp€cies and thus thcre may be e possibility for thcm to resettle into the water.

It would be essential to continue the researches and expand them to other
periods of the year, in order to get a more accurate picure of rhe ecological state of
the Olr River. Itr this way, we would bc .bl. to follow the phenological changcs of the
rivcr as well.
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CONTRIBUTIO}iS TO TEE KNOWLEDGE OF THE APOIDEAE FAUNA
FROM THE SIBIU DEPRESSION

1.19

Madana Pascu

t!r:.rd of.\'otural H6toa. S! C.tdp' LRO:J00Sb'n

ZUSAMMDNIASSUNG
Vorli€gede Stldic v.rstnci dic Ergetni$. usder Erforschungen Mu.curns aus Sibiu. und

\€6uchl das Sp.zifikum dcr Faum d.r Apoid€.n in d.r Henrururs6der S€nLe, das auI d.n
natlirtichen B.dinguS€n - Reliei Boden, Klnu. V.gctadon - beruht a unreisen.

Fur dre vorlieSend€ Srude surd.n 10528 Apo'dc€n au! qual,tatren SaDElurger aus
!erschiedeoen Oko$$emen und a[i unsercr MuscumsamnUuns-bcstrmm ud verarbertet.

Das faudstisch€ Konsl€kt fflI di€ ltcrmrnnsudEr Scnke, das auferud di.ses Matenals und
mir Hilfc der Datar aus der Lir.rarlr zulamm.ng.stcllt eurdc. unlbssl 245 Apoidecn-An was
ungenilll 29,69% der Faua Ru6.&dcns a$pricht. Dic 2{5 Apoideen-Ancn sind folgenderwets. auf 7
Familidt \rneilt l Faln. Coll€ddia.: 2 Ganlngen und 19 Ancn O,7Jvo); Z Fam. Haliclidae: E
Gatungcn und 42 An€n (17.147.): !. F&n. Andrmida.: 4 Gaitung€o und 4l Anen (16,1344)t 4. Fali',
\'cl nidae: 3 Gatunaen ud 9 Anen (1.6//d: f. FaIn. M.grcnilidaE: l0 Gatung€n ud 50 Ancn
(20.{0e,'i)i 5. Fan Anthophodda.: ll Garnstctr uxl64 Anc[ (25,l27o)l 7. Fm Apid&: 3 Gattug.n
und 20 And (E,l67o).

Di. Ert btris ux.rer Forschugd z.igr. dls di. sudienetr 6ko6yscmc aus dct
hcltMnsdids S.trkc die Eit lschlRcr natilrtichcr OkosyrGDc beea}ft!\ ${b.t dcr Einnuls dct
anuopischen Ahiwitlllcn r€lariw 8crin8 is1.

INTRODUCTION
The imponanc€ of th€ Apoideac spacics and their abundanc€ justified the

raxonomical, €cological and faunictical study oflhh group ofinsects.
The present paper lums to account the resuhs ofourfield investigations ard of

tbe collections from tie Nrtursl History Mus€um in Sibiu, trying !o outline the
specific ofthe Apoideae faum from lhe Sibiu Deprcssion, which is established by the
naiural conditions ofthe reliel soils, climate and the vegetation.

MATERHLS AND METEODS
For this study there have been identified and handled 10,528 specimens of

Apoideae proceeding from qualitative samples talen in different e€osystcns
(deciduous forests, skirt\ mezophilous and mczo-hygrophilous meadows. areas in the
vicinity ofthe roads, gardens, orchards and saltings).

R.ESULTS Ar\'D DISCUSSION
The faunistical epitome for the Sibiu Depressior\ established on the basis of

the sampled material and on references, comprise 245 speries of Apoideae. which
reprcsents abou 29,69 Uo lrom th. Romanian fauna The 245 species belong to 7
families, namely: L Fam. Colletidac (2 gcn€r8 and 19 species - 7,15o/o);2. Fam.
Halictidae (8 genera with 42 species -17,14%) 3. Fam. Andienidae (4 gencra with
4l species - 16,73910); 4. Fam. Melittidac (3 gcnera and 9 species -3,677'): 5. Fam.
Megachiiidae (10 genera with 50 speci€s -20,40%); 6. Pam. Anthophoridae (14
gen€ra.nd 64 species - 26,12%); 7. Fam. Apidae (3 genera - 20 species - 8,16%).
A,'nong the specified total, the author identified in the researched ecosystems 125
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species. Among them 9 species were firs! quoted in Romania and 8 species were first
quoted in the Transylvanian fauna-

Furthcr on we show the faunistical composition of the Apoideae from the
Sibiu Depression and the biological characteristics of the species, by using the
following abbreviations:

- O?e ofnest: endogeic (En) or hypogeic (Hi,)
- number of generarions in a year' I generation -rnivoitine (U), 2

gencrations - bivoltine @), panial bivoltine (pB)
-  f l i gh t  pe r iod  ( i n  t e rms  o f rnon ths ) :  i  I - I I l i  2 l \ ' - \ l , i  V - \ ' l l ;  4 :  V I -

\4 I I ; 5  V I I - IX
- diciary spectrum: oliSophagous (oly), polvphagous (pJl)_l

T A X A Flighl Di.lrn

En, Ey Olr
tr|I" COLIETTDA"E
Colleles dnidluh O-Ui!|lmt- 116l\ U
Co etes d@l.t@ts Sr]itt\ l&6 U 5
Couetes harytuatus Sttith, lE46 U
C'olterr r,rl,i SchcdcL lE53 U 5
(bll.|.r e..|rrvr Girurr€us. l?5Er U
Hyleus ontustatus tsch.n& la6l U 3.4.5
Hyluus danulans lxjlb'J, $u2t U 3.4 5
ttvl@rs brevi.ornh N\latdEt. 1852 U 3.4.5
r/y/de!r .orrlrir Nylmd.r. lE52 B 1.4.5
ryyl@ts coituN! Nvl4iLr. tE52 DB 3.4.5
Hyt@us.ti fon6 (Eversflwur. | 452\ U l . '15
Hel@s Erarili@mi! ct{orarritz 18671 u 3: t .5

vleus halinlus Snit\ ta42 U 3.4.5
fi /@rr ndfit r Gabriciu! 1798) U 3.4.5
Hvl@6 Dtc us N\lan&t. 1852 U
Hyle6 p,,ctuld$'n6 Snit\, lE/z U 3.4.
Hrl@us nmatus (P8tztr, 17981 U 3.4 5
ftl,/@6 $a!.rK (SchdcL lE53 U 3.4.5
llelNts vut.adtut .Frntncis l198t )B 4.5.6
F.[, EALICTIDAE
thoDhit s otnawtuDtus Soia6l^ lEoa U 4.5.6
\ h o Dh i I oi da s c o, u s I E\e$,Jranfl la5 2\ U 4 . 5 6
sJrtopra @PEou is (ScoDoli. l??0) U 4 . 5 6
Pft u daDi s.liwql R s (La'deill.. lAO5\ U I 4 . 5
PrudoDts Lmotulis (P^lllt" 1773\ U
l'eldaDis nfrcomE tsoi$ola. l$Al U J_1.5
Dttauftd itunB (N\luttu- lE4al U 1.n.5
Dtfo't.a wleans ts.l€rcl- l l U 3.4 5
Sph..od.r dlbilabns G^bncis. 1793 ) U 1.4.5
!'rrecoder./es Tbosor lE70 P u 2345
Sr/rdroder plrrrr (Limagls. l75E) P U 1.5.
Soh@des hwlin|Aua( e lAE2 U 3 . 1 5
tDh.codes nortli.omis Kirte- lt02 P U 2345
Dh.cod.s D.llu.td6 Sll,i|Ji, 1845 U 3.5.

Seheco.les nbicudts g^Arr". |882 P U 3
L6iaElBLn albiE $tbicitt6, l'Alt U |.2.1
r$,orter ra,6 (N\'br(b. lE52) U \215
Lzio!/rsr rdrirtu' lSchcncL l65J) U 2.5.
Lasiolelossln nonolhbn ius. 17931 U t .2.4
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L$ioelotem ni iaes {agelerier lA4l) U 2345
Ldrltloez vJrol4&a aKrrbt. 1802) U 3.4.5
L os i o 8 I ossn pM. I dt b e n t n'

ls.henck l85l)
U 2315

Ldsi asloss' n she.t h n one I i rd (Kirbr''. 1802) U 2.3..r
ldioProreD ror!&u {Smi-\ 1848) U l?45
!6taelos"n xonlh.tu,r G,il\ . 180:t U 2345
Hahdus nc< ulot us Sntl)\ t8JA U
$alictus norbi osus Ki'lbbL la13 U 2345
Ildltctus ouad .in.rrs (Fabticits. 1776) U 2J15
i/al.r!r /!hn?,n'r! {Chdn. lrtl) U 2745
l/dlrrrr s.J.,r.rlr (!abricirs. li75) U 2345
H o t r ct u s tu n u h vu n fl-imeus. l 1 5E\ U 2345
Ho l ).t u s s u b. u ht u \ tRassi.', 19 2' U 2345
f{n. ANDRENIDAE
Panurzus..l.arai 

"s 
ls.o,nli. )761\ U

,\./etr utta .td/catnts (L?v.ill.. IE06 U
khntPa ,ra.st@s Clmtd tA6r U
i n dle nu ! L oi o. F xbncits, 1 7 1 5 B 1..1.5
ndrc na .h^ sas..l.s o(irbv. la02 U 2.3.4

lhdrna cthetaris (Liffttert. l75a U 2
I ndlena .ahbiratd (CMsr l19I U 2.3.
) rulrtna .rstinelendo Sctenck. LAl I U 2.3.
1,drcnd .laBatd .Kirn\. la02) + B 2. i .4
itdrcha etino Snirh. la47 U t

t n Jrc tu ll et pe r Pe.t. | 1 99 B 2.3.1
A n dre na h anu rli a na (F abncirs. 17 7 5 U 4.5.
:ndreno h.i.nonhoa tF^htcit\. l7aI U 2.3.
l n Jlena h utu l is llnho(t. lqi ) U 2.3.
th.lrefld labidtd F^bncius. l7al U 2.3.
4ndrc"a lathyri Altoen 1899 U 2.1.
n.rre4a naryinata Fabn i,!t 1776 U 2.3.

lnd4a ntnuruld (KJfor. lao2) B 2.3
lndrcna naito BtxlL- La32 B 2.3,
Andrcha hihdiutula Schmck. lE53 U
4ndrcna nitida M\\ller. 17761 U
.1 n.lre nd nasuta Qimltd. la63 B 2.3.4
tndrtno hierc@hea {Kil&. laO2J U 2.3
thtlrena ^ at"la rKjJb\. lA02) B 2.3.
rldrcna arae.o, tscaooli- 1763 U t .2.3
tn.iruna bliDes tFabictus- l78l B 1..1.5

..indrena ttutind lKirb./, I U 2.3.
l.dfeaa .oin? Palzer. lEol U 4.5.

' i . .d . r  ! . , .&  MoF$ i tz .  I  866 U 7 3
lnr.l",if,Jl,\ aKirb\ i U 2.3.
!&t"c th.rc, E. Gabnctus- li15 U 2345
,.!,.])a ! \.hecl t ]{otasitz. 1812 U 2
1,dr.,,,a.ar.., CtBrd lE6l U 1.4
irda,c veniars lln'haff. la32 U 2.3
irdr.aa ra,ah (Rolsr. l'92 U 2
irJfcld,,ril./.r.€,r vielec\- l9l6 U t .5
1n.1ftn. ,.2d Patuer, 1199 U l . l

Ca\plar.eun lnek i O'{ocs:An. la94l U 2.1
Canptntueun ilontale (l^b - 1812 U 2 . 3
FNn, MELITTIDAf,
\Ll'fia dnnidlata Mora*id Ia16 U l..t
tletiua haeEbvhoj.ldlts iFabdc\tt. \1 ,-s) U l . t
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\Ltina le@nna lP,Iu.t- 1799\ U 3 4
ve |ittd tf icI nct KjIty,t802 U t..1.
Velisa nienc s NI}en. l9o5 U t 1
DaeDoda oEe ob (P2,^zeL lao9l U : l r 5
DaeDoda hrd@s .Fatmci|,6- l79ll U
D@oo.la ldb@ta Gabictt s l8u\ U L,l 5
Vdctoois lluids G*icios. la04) U 3.1
Irm. MEGACEILIDAX
Ttuchusd bv$ino @a\H- 17981 U
4nthidiM cire latuh L,e.iuc. lao5 U 1.4
4nfi'diun inEnrotud Ftuicit s. la04 U
Arth'drun htururun lP8xzeL l&Ll U 1.4.
4rthidiun Micatun (Lirma6us. l75t\ U
4nthiditn mo1t@rn Mor wie. lE64 U 1 4 .
n I h i d i t n se br e nd. tt atl n i-.E,.tid. 184 | U

I t1 th i d i u n o b lo n tat I d (lti ser, 18!6) U 3 4
)tuia adtrca (P262.r. '79A) U L
)Mta aunlen@ (Pueet. 1199\ U 2.3.
Ofln btsEohx (E^bici,\s- 1194, U J
OM'a caerulesens O-iffi2rrs- L75E\ DB 2.3..1
Osnta camuto O-atei\le- l8D5l U 2,3
Otuia lldivhttis (Pa\2.t, 1798\ U 3
osmia l.ai44 lY,it6y. la02\ U l
Otuid btMeleto (Kirtt\. la02) U
OMia DMenna Ct\1is. la2a U 2 3 .
Osntu dla (Lianae!6. l15a\ U
Asnta s ,ulosa lKit&- tao2l U 3.4.
Osnra uncirata G.r5ttclleL la69 U 2.3
On,a v,//osa (Schfrck l85l) U 2.1.
Onia bicolor (Scblali'cL l78l U 2.
Onid bidentatd ll{6tasit2- 1a72 U 3 ,
VePehile aa.olB Soinola, t8O8 U 2.3

@ dtu,cul 016 l Linnaetlf,- 11 5 U 2 . 3 1
Vesdchi le ciranc i rcta (KitlN. la02\ U 2.3
V.eachil. dotsak Patcz. 1902 U
Vez@htle enebnn Lcoel(].nr- l81l U
Ve pa. h I e I aeo D o.la (Lifi]octts. | 7 A I U 3 .
V.eaehtl. I.adEIlo Ctt^i! l82a U 3 .
V.eth e DelnaMa Colil IWl U
V.erch e rctudata G*ticit\ lTE,4l U 3.,1.
Ve*ehtle wsi@lar tu\rl\ 181,4 U L

U L
Chel^tana fulieitoen (P,'D.L \79A\ U
C he tostod' can D@,lMn 0Kiro\. I U 3,4,
Chelostona d6hraentun Sto... 1929 U 3.4.
Chelostona fMolatun (M.tus- n6al U
Cheloeoha nohsotue {-inrl6e!F. l15a) U 3.4.

etiades .rehllatus \\;lr de\ 1836 U
lleriades tErtcomts N,tlal(lu. la5o U 1 4 .
tler@des nnnntun (LttUleE 1753\ U 3.4.
y.rr ,a/ur.!/a Nvlander. l84El P U 3
gtel6 wn.latisino (KjtW. 1802) P U 3
Diofls drcto lville. IW7 P U 3.
aoelioms elNeala L€o€leieL l84l P U 3.4.
Coehots 'zem6 (Kutu, tEo2) P U 3.4.
Co.lioxys pob/c.ntds Fdr'ieL 1853 U l .
:oeliorys tufes@B lawlelJeL 1825 P U 1 4 .
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L' th..et t c h s n s F onrcs. U l . { ,
F.lr. ANTEOPHORJDAx
4nthoDhora ocenotu^ O-i]M s. 1158\ U 2.3.
4nthoDhotu albie.na L.oekn t. lall U 4 5
4nthoDhdo bth@lata PM6. l19a U L
4nthoDhotu bo,.ahs MarJ\i,u- ta6t U 3 .
4nthoDhora turcot. tP$,rer 17981 U 3 .
4nlhophotu Emlut &osst. l79o U
 nthoDhqa naentidhns F.aE - $i 5 U t.4.
 nthoohora nu.tda Gnb.d 18;3 U 3.4.
4.rtoDhora Dlaetab tllliz.t- 1806\ U 2.3.
4rthaDh.ta Dubes..n! tF ̂ bncrtt llal U 3 .
4nthoDhuru tub.s..,t tF abdciur 178 It u 3 .
4nthoDhotd @dd,rf6aata vll t- t189 U l , r
lathoohorc rettsa tLtJMN. l15E\ U
4nthobhoru otddrhoelata tP?ffi. la06\ U 3
I/€lecr, l!cr!or. {S.!Doli. l?70) P U 2.3
\leL.to Dtactata (Fabncnt\ l71S) P U 2.3.
lhvets ht n,ro|tc's tlJlie.r. lAo6l P u l .

o/6o&J Lro.ldi€r l84l P U 3 .
relr rdnosa bDclcrier lE.l I P U

P U l
E!..tu casDi.a Modsirz la13 U 3
E @ra .inerea l,€cf-, ric'. ral\ U 3.:1.
Eucetu clyteatd Enchgx . la35 U 2.3.4
Elera intenDta B.t. lE50 U 3_4.
Etetu l f,.Mts LiattagN. l75a U 3.1.
Eueru n'ddN.rna Mcx:al^- La19 U 1.4.
Eueru niErifa.iens Lapclatu, lE/l U 3.4.5
Euera Nlrnov SfilitL lA54 U l 4
Euera entnu&Bi a. lA3Z U 2_3.4
Euetu tdnca Mo'awiv- la7 | U 2.3.1
lehalana ahcncta lan l.tkt- l1J4l U 1 4 .
Tettolonia m.tiaca M6t wl,z lATa U 3.4.
Tetolan'z de'toh A<lu'" la35 U 3.4.5

U 3.4.
T e tra I o n i a | @ a Morae k- L{l 3 U t..l
Tenalono Dolhnosa L.o.l.ticx. la4l U 3,4.
Tettulohia sali.atia. l-.fElcrici. la4l U J.4

U
lileord r?rso G. r&Lcr lEll U 2.3
\rlocoto rnrldc.a (Lir]u'.3etr{. li5E) 7.7.
Cetutina clttosa ll?btictus. \191\ U 2.3.
C.tunna cvaea txjft\- lEA2 U 2 l
.\o^ada alboeu[atd H.inncb-Sct0ff.r I E39 P U 2_1.
\br.do.rrat, ftcnnch-Schdfr.t. l8l9 P U 2 1 .
roh ada b 1 fi da'nb6tnt la1 2 U 2.3.
r'ohad. dismeundo Moii\it?.. la1{ P B 2.3 4
\oaa.la tea rala (Ltutlclds. 1161t P U 2 3 .
\Mado ndo .ta tK'lo\. IAO P U 2 3 .
\cna.la fucotoPa ztt- | ;91 P B 2.3.1
\ondda hrtjtes Pit z^ l8a4 U 2.1
^-cnada ln olatdPztQ t.l19E P B 23.1
.\b,odororrritLuich.S.hoffcr. lE39 P U 2.3.
\mdda h.n@ Morasiq lA12 P B 2. i
\bnada xxlNaola P2 2d . 1199 P U 2.3

P U 2.1
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\o^ada tntDtnosa S.tni.l. la15 P U 2 3
B 2. i

lifilK vri?sarlr flmmeus. li58J P U l l

Bi6Ls brcvicornis P?,Me!. l19a P U
8/rrrsr.ran,narur Scbcoc*- !851 U
4nnobdtes otuniensis (S,jiith. la54) P L
{moraldr adatus Fabricius. IE04 U
Patdnobat.s n'nttus Mo.s*. . lE7a u l .
P8ites nactlotts lwre IEOT U l -

P6n s netltrus t'u''Ie,l&7 P U
E De I o i de s. oe dt i e n s ll ?hnc-|rs, | 7 7 5) U
FrD. A.tID.rE
Eonbw anil@6 S{nfrli, 1763 U t {
Aorr6.orter Sch.nck lE6l U
Eanbus huntht AU,P.|. la66 U

t76l U
Bonb6 hvpdonm (Lit,,Ers, l75E U l {
Bonbls lobtduirs Limaata I15A u t {
8drls rc.r6 Mola*itz. lt75 U
Borr6 D/.d6 G€rstc.k r. 1869 U l {

Eonhus Ducmn (SctDolt. 116?\ U
Ao4bus D,ottuh (LiJM.r., 116l U l {
Sonbus nbten^.us Ltu$ctts. l75a\ U t 4
aorbls sd.,r'r Gabticiur r8o4) U l-6
Aodbts eltMn o-tut,rt s- 176l\ U l {

BoDr6 ,./Prtir LiMacu6, U5E U
Eoubus et eini R.tuLos*i,. la54 U l -6
Psithws cMNn is Pzarrr- lSOl U l 4
Pstthws batbtt llts Kitnv. la02 P U 2.3
Psithws tuEs1,ts F?hicitrs- 1193 P U 2 3 .
PJt rar ws.d/,r Four.c,ra. l7E5 U

The results gaincd by our research prove that the sludied ecosystems fiom
Sibiu Depr€ssion still maintain their natlral characleristics, the influence of the
arthropic activitics bei[g relatively low.

Dep€nding on thc building modalily ofthe nesls it comes out that a number of
139 species ere building cndogeic nests and 59 specics €pigeic nests There prevail
thc .ndogcic spccics, fact that is to be explained by the favourable pcdological
conditions fiom rhe research€d sitcs.

Fron 245 sp€cics, a numbcr of22? havc one Scneration in a yeat and l8 hsve
two gcnerations.

Regarding the msting period, the Apoideae from ihe Sibiu Depression are
reproducinS iiom the bcginning ofthe spring until the fall. But most of them lre
reproducing at the begirniog ofthe spring and the summer, when there are the mosi
proper life-crnditions (both climatical and trophical).

Fron lhc biogeoSmphical p€rspective, the species from rhe Sibiu Depression
have Palcarctic (28,1%), European (50,2olo), Cenlral-European (12.65%), Euro-
Sib€ri.n (8,5t'lo).nd Ponto-Mcdilerranc$ (3,26%) range.

AnrlysinS the biodiversity ofthe Apoideae from the studi€d ecosystems, we
havc found out that thc gleltcst number of species is inhabiting the mezophilous
meadows and lha lowcst in mezo-hygrophilous nesdows. The lalue of the
biodiversity is cxplained cspecially by the ecoloSical condilions. and, among them, of
highest importarc€. is the abundance ofthe trophical basis from each ecosvstem. The



majority of Apoideae are pollinating species and, therefore, the number of the
phane.ogams (flowers) determines their presence.

The results ofour investigations show a high ecoiogicai diversity ofthe Sibiu
Depressio4 prcved by the richness ofthe Apoideae fauna
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DATA CONCERNINC THE HUMAN IMPACT ON TEE ICETEYOFAUNA
OF TEE T'PPER AIID MIDDLE SECTORS OF TEE OLT RTVER

Doru Baniduc

''G.igorc Arnipa' National Mus.um of Nanraj Histor.v. sos. Ki*I.fl l. se!t. I, RO 79744
Buctlteli. e-nrail: dorub@antipa.m

Rfs!'Mt
C€t dnrdc a le bul de sxrpredre l'dIal preote de I 'ichdofaune du cours slgirieur et moyen de

la riliarc Olt l\tilisaton du group des poiss!6 pou I' itude .1€s sreurs avec un equilibre dcotogique
prj.air€ et l'id.ntificaton .lx c1usds ddtemi@16 pour c€t etar des choses

Ls Ddlat em€nrs ont ar. faites .n aoft I 997, s.Fembre cr octobre 199E.
L€s 13 stalion de prClir.mqt d6 &ballilon5 o dtd €tabliG en renanr compte dei la

morpholo8re de la rllaq le DT€ d€ soLstr'a! l, confluctre av.c quelqu€s adluencs coBi.l6r:s
tepres€ni{lds sous l'asp€fi des conditio$ i.ologiquG lami lcs aflluents & Ia rivifrc Oll €l sous
l asped de I'inpact anEopiquc s les di{...nt s seleun .L la riviere.

l-e natedal dCoermine contimr 29 d'asd.rs apP3nc@r a 26 gems et ? famill6.
L'€tudc d€ la faune tcltioloiqu. du cours slp&icur ct Doyen d€ Ia nvieE Otr n:L!e unc

s1nctne spacifqu€ rEhtive urifofme do I I'e,yisienc. d'un souslrEt lniforn sxr les s€cteurs enl(lias-
L€s excelions sont dq er prin ipal, I I'imp6ct anttopiqu! .t sculcn!trt dans us Flilc

mesG a lcxistenc! d€ .leux coud€s secieus a!.. les conditiors dc biotoF diffarcdes. La prdrsioD
etopique se m?df€ste evrdssi\€n€ a h suite de la dCi€rsation dcs eux indusrirles et mdnajtEs
ct p,r la modific{tior d€s condilio[! de biotQ€ d! } l'existence d'!n s}sten de I'andmgernenl
hidoanergEliquc dc gran& proporoons.

Kc)'words: ichthyofaunq biotop conditions, human impact, Olt River.

INTRODUCTION
Petrographical difrerentiatior! vertical range of the relief and radiate -

divergent configuration ofthe hydrographic net gcoerate in Romania the prevalence
of the rivers with a relatively r€duced le gttf volume and surface of their basins.

Wiih a lengrh of699 km, a surface ofthe hydrographic basin of24010 kn'r.
the rotal lengrh ofall 564 tributaties of8465 km and an average flow at its confluence
of 164 rii/s, rhe Olt River is one ofthe exceptions (Ro$u, 1980).

As a consequence, the Olt River watershed includes a large diversity of relief
forms and climatic typ€s, and a varied human impacrs. This fact points out the
dimensions of thc cfort for carrying out a unitary and exhaustive study on the
ichthyological fauna ofthe Olt.

This study was conducted by the following goals:
. to describe the struclure of the ichthyological fauna of the upper and middle

s€ctor ofthe Oltl
. to identify the sectors with a hard human impeLct conceming the study of the

ichthyofauna's structure variation;
. to identiS/ factors which generate the changing ofthe ichthyofauna's struclure in

compatison with the possible optimum, comparing with existent natural
conditions.



l5E The tjpft atd lliddle Oh Rivet Basin

In order to assess the impact g€nerated mainiy b! the dams buih during the
period 1970 - 1990 and by the wastewaler discharge it \ds done 3 screening - type
expedhion for collecting data and biologica' samples

The sv6il&ble scienlific infonnarion on lhe ichthvofauna before 60's offer the
possibility of a comparison with the presenl situation ThL,s coLrld be identified lhe
causes ofthe charges apeated in tirne

MATERIALS AND METSODS
The srmplinS *as made in August 1997, Scptembcr and October 1998
The thinccn samplinS stadons (Fig. l) werc chosen according ro the

morphology oflhc wlley. thc t)?e of substralum. thc confluence ofsome lributaries
and ofthe human impac! on thc river sections

For sampling it was used a net (6/1.5m) handled by two persons and a hand-
oet.

Flg l- Sapting arcd

Th€ ichthyological mlterial was fixed io a 4olo formaldehyde, than presewed
in llcohol 70% and included in the collection of the Aquatic Biology Laboratory
within Depanmcnt of Ecology of "Lucian Blaga" University from Sibiu snd of
"Grigorc Artips" Nationsl Muscum ofNstural History from Bucare$.
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There were collected dara of fisbin8 (qualitative and quantitative) fiom the
fishermen around sampling iations and by programs of restocking of the bmnch
oflices ofthe Fishermen s Gcneral A-ssociation from Sfantu Gheorghe and Figtuat.

Auronomous Admininration _Romanian waters" offered some data on the
physico-chemical paramel€rs of the $ater

RESULTS A\D DISCUSSIO\
There were rdenlified 29 specres belongng to 26 genera and 7 families.

T.bt. r: Th. sp2c'eslotnd D ea.h iahpltngstalia,

COLLECTIiIG STATIONS

I  I  t . - ta

!.,r.rr /.r.,dr Lr.,rd.r Cinnaeus) I758

I'rca llrca (Linaeus) I 756

lbu usalbrn s olbrnlts(Li$EtE|,6\ l15a
lbumodes bit Mtat6 bipmrd&s {Bloct) l?82

brants bnna d4,rbii Parlo'r 1956
I tabo \lhba cdinota (Pdlas\ Iall

Chahdostuna nes hes (LiMlre\t) r15A
ssen.ets anans Glc/;tu l7az

Gobj. eaU. .btusnashs valencieuEs 1844

u: bubus barbus tLit[J'ae|u5, l15E
bus EtoNnnetrs wteri t{B*.| lE17

ba,bat!tus hahatulut lLirvta.\s\ 1758
ns betua taenn L:Jitt E 115E

autxla bal.anco iK2tama l9?2
r elarr LuuCN l?5E

driiir laidrtrr Limcus l75E
.?u !!r (Liniaeus) I t58
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of the sp.ies id.rtfed in.Eh sanplirS ionon.

For each section ofthe upper and middle Olt River there were identified the
natural and./or anthropogenetic factors which induce a specific ichthyofauna

Bll.r - Slndominic S.ction
The rivcr bed consist ofsand and mud, and its slope is decreasrng from 25 o/ou

in the spring area to 2,5 u/^u in the Ciuc Depression

The species founc In each sampling stanon lTab. l)'rere marked: with (c)
ihose sampled, with (d) those rd€niified fiom the i:shernen'-. captur€s lound around
lhe sa'npling stations. and \r'irh (i) rhose whrch belonscd lo lhe rerlirckrng progtams
oflocal Sport  l lunre.s aid Firher iren s Oeneral  . \sJocr3l  on

The seqors ai .e. : led b\ hr)nan l ' : fa. l  nere :c i : r : le:
rhe species di!ersx\ oftie rch:h!o:-aur,a

The; ier 's seclro;: :  \ i rh a ae$ isb specres r . ; le. i  th.
impacr

6b65
sEEF

8

arnul !v.r.!. olth. Annr.l rur*nn Mulrrum.dhl..lbl.
lM|n vd@ vrlu.

FiV L.am@ld.tuge of the nonth valu.s md nNnun of ('d ir 1997 it cmpoifun ||nh the
adq$rjbl. nentd wlu. lo, th. t.hhlbl%tcal ltuna n Rondtio, lesha ate6 lor cd
irdi.ator (ngl).

lt can be mentioned that the absence ofthe fish specimens in this sector in the
period of sampling, ;s a r€sult of the dishsrgc of cadmium, zinc. copper ano iron
(Figr. 2,3,4 and 5) which result fiom industrial processirg ofpolymetallic sulphides
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To all these i! has !o be add lhe presence of an inadequate filtering station of town
Belan.

0,2

@

annur .v..rg. oi annul rut|M MulM nrni..tbte
v.lE

f ig3 . ln .ua td .nseaf thena| th f t l r . s tudornuo lhe thunof ;1nn199,nc .npantu t \nhhe
adnEebt. nErnua eluelot the ichthfologicdllaha ih Ranaman IrcthvdEB tt Zfl
l1dt.atot tnq,

@

FiZ, 4. A nnual @etuge of the horth pal@s af Cu n 1997 ia .onpdtun sith the a.lnissible m8inun
wlle Jor the i.hthrological fauho in Ronorion lreshe.,ten for Cr hAdat (net l).

Eig 5. Atrtal tuetaSe of th. dohth ydlues and Mual Minrd aI F. in 1997 jn cof,pa son\|nhfi.
dddissible ndinun nh.fal the ichthloloqi.alfauna ln Ronanion lresheateti lat Fe
indicotot (ngl).

Toxic effects of cadmiur& zinc, copper anC iron on fishes vary according to
total hardness, pH, temperature and quantity ofdissolved oxygen

As a result ol cadmium intoxication behaviour changes appear, the roes are
not laid do\ ̂ n and rhe developmenr ofjuveniles is very much reduced
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Zinc intoxicat ion redL.e i i ih ie\elopirg. . . .eleralrn-| l  :hci .  hre;rh produce
branchiae inf lammarior brearr .ol iafs.  3.1 , i .?: l

Aduh f isher tJ:era: i  rr 'a
theju!eni les l \h:ci l  are sen!rr \e:x a f . : rrher deg:-e. l r :  ! : . r i  c.r t i re:  Lrr l . \ : . r : ion casei
appears malfbrr i la l i . : r5 a: J! \ .nr.er.  a.u;]c?. i i : ru.(r : : r  r ' :  iFc:- : . . t r- ' . .  r l r i  . l  ih€
te8!rn1ent.  persisr€nl .oug\.  haet.- \ . rhagic !rps. srrei j .  i1: i  1.r . .  . i . . r , r l : r : r ' . r '  ar ' l
finalh dearh

To\ic eiltds oiterrulrt cn isnes are poinleJ oirt rt rhe co\e.rn! oi !ra.:j:i,rl
b) ihe ferf lc hvdro\ ide which generate lhe dec.easing rate oisuni!rng and groui:rs
of rhe ju\eniles. adverse effecls on reproduclion. and fina;lv suffocatioi Fe:r-.r:r:
sedimenrs can also hale a negative cff€ct on roes and benrhic organisms \\hich ibI'-:l
the fish's food (Diudea" M, et al 1986).

Sindominic - Tugnrdu Nou Scction.
The river slope decreases up !o I "/00 and some braided sedors (especially rn

lhe area Miercur€a Ciuc Tu$nadu Nou), favour the presence ofsome less rheophilic
{ish specics than ill ihe upstream and downstream sections

The sampled specimens belonSing to two species (Oobto gohio obtusiastrtt
and Le ciscus cephalus cephah$) ̂ re representative for the stale of ichthyological
fauna ofrhe ar€a, dctermined by the human impacl: urban and industrial waste from
Miercurea Ciuc (a town with around 38,000 inhabirants) and the discharges of
Harghita Mining Industry

The main problems in lhis sector consisl in the high concentrations offerum
and zinc (Fig. 6)

Fi& 6 Amuot Nenge afthe noath valu4 ahd antual n$inrm of Fe atui Za in I 9? 7 in .onpan tun
r\th thz adnt$ible dainuh rolk t r :h. tchtb\]loqtcai laund n Rohtuian Jtushsolets Ior
fe on.l Zn in{c.no\ lng/l).

Gorge Tusn.d S.ction
This 5 km long sector is total different from the rest of rhe upstream and

dovrnstream sectors of Olt River, from rhe point of view of ichthyological fauna's

The presence of rheophilic and oxiphylic species (Phorimts phoxnirs
phoxirus, (htlvias bqftaul s bafiatult/s, Barbus peloponessius peten\r ̂ nd Gobto
gobio oblusirostns) shows lhat this sector carl be included to grayling and balkan
barbel zone, and on the other hand a substantial improvement of waier quaiit! ii
comDarisol with the uostream sections
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This peqiliar situarion is induced by the geomo.phology of Tuonad Corge
That is lhe incaeasing ofwat€r velocity is detennined by the narrowiog ofthe valley
and by thc gro{th of the river bed slope 'Jp to 4 '/oo, and the increasing of the
dissolved oxygen value is due to the increasing of water velocity and rurbul€nce. The
river bed is formed ofrocks, boulders. grav€l and sand

BLrd -Mslnrt Scction
In scclion Q3 - Q4 species Scard u s er)throphtalnus erythrophtalnus is

prevalent. Thirty-one specimens ofthis specics $ere collected and only one specimen
of Leuciscus ceplralus cephalus. Besidc these lwo specics, in fishermen's captues
were identified the following: Earbus barbus barbus, Chondrosloma naslts ttasus,
Gobio gobio obtusirosnis and Lota lokt. The prevalence ofred eye in this s.ctio[ a
Iess theophilic species. is due to the dccrease ofwater v.locity and ofthe incrcase of
sandy substratum proponion

Ghidf.ltru - Bod S.clion
This scction is characterized by an impo(ant increase in species number In

comparison with lhe upstream section aight more olher species were found herc The
silty-sandy substratum bccame prevalent.

Ariutd -Udgr. Scctiotr
At Feldioara- although samplings were made in the same efrory'time unity as

in r€ighborinS stations, the results were 3ignifica ly different, being collected only
two spccimcns of Barhus barbus ,a/rrs. In cornparison with this r€sulis al the
upstream station 14 specics were found and at the downstream one 16 species

This obvious diferenc€ in ichthyof.una's diversity, in the neighboring river
sections is duc to thc fact that thc up8ueam pan of Ariu$d - Ungra section is
influencei by the flowing ofslrongly pollutcd riv6s Ghimbltel, Barsa and Vulcenila.
ln this rivers are drained waste wat6s fiom Bratov, ZImcSti, Codla and Ra$nov.

Flglrag - Avrig S.ction
This is one ofthe most complex sectio[ regarding the variation ofthe biotope

conditions Th€se are influenced by the presence of soma larSe dam-hydroelectric
po\\'er slation syslem. The human impact is also present by thc modification ofwater
qualil! due !o the upstream drained walers, especially from Ftrgiraj induslry.

A study made in 1988 in Ucea de Jos - Scorei - Avrig sector, demonstrated a
drastic diminishing ofthc ichthyoloSical fauna both quantitatively and conceming its
diversilv An illustrarive fact on the spot was the abgenca of the sport fishermen in
this arca

The closrng and/or diminishing of some industrial activities in Flgtrai after
1989. has led to an improvem€nt ofrhe p.esent state ofthe ichthyofauna (there are 7
species in addit;on)

The sedion also includes some subsequent accumulalionsi voila, vi$ea,
Arpas, Scorei and Avrig Betq'een all accumulations there are shon unconcreted
banls. Hare, warer velocity is faster and the biotope features resemble more those
Dresent bcfore the darns construcdon

Tbis things teadio the presence of a relative polarizaiion of fishes belween
eacb dam ind the followinS one, according to the preference ofeach species and tbei.
ag€ classes, for wat€r velocity and depth

In these areas with a faster velocity.of water, diversity is higher in the
proximity of confluenccs with some clcan tributalies from Fhgirag Mountains. ln
thesc sccfions rheophilic and oxyphilic speries can occtr (Phoxinus phoinus
phoxitnls, Orthrias barbatulus baftatults and even Salno trutta Jario) whtch can
come down accidentally from the sbove mentioned tributaries. Such cases occured at
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the Olt confluence with Sambet4 Brerza, Corbi and Scorei rivers. Unfortunately the
positive influence ofthes€ numerous tributsries for lhe qlality of Olt water is small.
due ro their reduced flows

After 1989, the pollution diminishing of lhe accumulation lake wsters,
allowed them not to be obstacles in fro ofthc individual exchangings between fisb
populations from difl€renl tribuaries which 0ows rn the same lake

Avrig - Turnu RoSu Sacdon.
Rel8tivc uniformity ofenvironm€ntal conditions downstream Tusnad Gorge is

inrenupted only in the p.oximity ofTumu Rogu Gorge. Station Ql I - Ql2 is two km
upstream to this 20 km lonS gorgq this proximitv being sho$n b! rhe presence ofthe
rheophilic species rarrur lreloponesius pelc !t.

CONCLUSIONS
With fcw exceptions, th€ prcscnc€ of very resembling environmental

conditions along the upper and middle sccrors ofthc Oh River generatcs a r.latively-
similar strudure ofthe ichthyofauna in most sections ofthe river

Exc€ptions are represented by Tusnad Cor8e and the Tumu RoSu Gorge
proximal sectors, due to the presence of some diffcrent environmental conditiols in
comparison with those specific to lhe other gectors of Olt River

To all these we add the Doiluted scctions:
. Bllan - Tu adu Nou Section, where its northem side is devoid of fish, ihey

being scarcely present (only two species) in its southem side
. Bod - Unga Section, characterized by the presence ofa single species.

Besidc the necassity ofpollution diminishinS in the above m€ntioncd seclions
there are. at lersr, two s€clions which might ba cspecially prote(led:
. Springs - Balan S€ction, b€cause it can b€ used as reference element, ir| cas€ of

ecologicsl reconstruction of heevily dsnagcd downstneam areas.
. Tu$nad Gorge Seclion, this being the placc where the water qudlily and

ichthyofauna bcgin to recover after thc bad st.te of upstream section.
After stopping/diminishinS of some industrial activities, after 1989, th€ middle

Olt suffered less because of the polluted waters in conparison with the upper Olt,
being remarked an important increasing in fish number species

Large dam-hydroelectric power ststion systcm influence the ichthyofauna. The
preseoce of this system determine a relrtivc polarization according to different
velocities, depths snd substrata ofwater, polarization which is repeated idcntically in
all sections included betwe€n two subsequefi dams.
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MICRO-EI'OLUTIONARY AND DTSPERSAL PROBLEMS IN FISHES
INVOLVING TEE OLT nIVf,R BASIN

Petru M. Binerescu

Ranandn Academ! ltsrttte alAlobg, D.pdne ofBiorystnatics, St. Fwoasd 31,RO

RiSUME
La disribudon gaographique et h rnilbititd intra-spacifiqu€ d'une esdce d€ cycloslomes er

de trots espec.s de poissons suSSare€n qft l€ qrlostone Eudoatont2at ndntu es ?eila dans le
bassin de l'Oh j pafir de I'ouect], Sabdhejetia to,,tanica nqnn du sld-€st Crre tesJ., i pann du
nord: l utilisatotr d.s mdbo.les modem€s de t6t'0atique €$ na..slairc afn d'&abh l ongine des
popularioB dc Sardej.,k alfata dais le bassin supdrielr d inldri€ur de I OL

Ke)'words: ichthyofauna, biogeography, Olt River Basin

The Oit Rivgr is the largest of the three rivers having the source in
Transylvania and flowing southwards, into the lower Danube, ihe two others being
the Jiu River qnd the Buz6u fuver. All other rivers from Transylvania and Banat flow
west - and south-westwards into the Tisz! fuv€r or direcdy into the middle Danube.
The entire d.ainage area ofthe Darube (upper, middle and lower reaches as well) is
zoogeographically unitary; there are however sorne difer€nces, at the specific and
especially at the infrasp€cilic level between close related species andor conspecific
populations inhabiting distinct areas ofthe Danube basin and these raise Foblems of
microevolution sn or disper$al, four such cases concem the basins ofthe Olt River
and in the leighbourhood ofother tribularies ofthe Dambe.

1. Non-predatoiJ lrmp rcys ol the genl,s Eldontomlzon

Two.species ofnon-predatory lampreys have been recorded from the Danube
Bdsin (l) Eudontenyzon nariae (Betg, 1931) inhabiting the drainage are€s of the
rivers on the northern watershed of the Black Sea @on, Dnieper, Soulhem Bug,
Nistru or Dniester) and the lower Danube, as well as the Vistula and a few rivers on
the Adriatic Sea watershed; in Romania is i.e. known from the €astem riv€rs (Siret
River and tributaries) and from the southern ones (iocluding the Arget River that lies
easr and lhe Jiu River tha! lies west of the Olt River. (2) -E. vlddykovi (Olova et
Zanandre4 1957) distributed mainly in the basin ofthe upper and middle Danube but
was also found in a tributary of the Oh River in Transylvania, it is in the lower
Danube basin. In Romania it also lives in the upper reaches of the river Bega Riv€r
and of the Bistro River, a tributary ofthe Timig River (data mainly according to
Binirescu, 1969).

Holcik and Renaud (in Holcilq ed. 1986) conside. E naliae and E. vladikoi
as synonym, accepting that the Danube basil populations may be ascribed to a
distinct subspecies, '. tudtue adiko|i. Actu.lly the two lampreys differ in the shape
of thc anterior part of the head and the disposition of odontoids (illustrations in
Binlrescu, 1969). Specimens identified by me as E vladykovi from Romania (Olt
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and Bistra rivers, tributary of the Timig River) a.e identical to specinens &om the
type iocality oft vladykovi, vtiile spe.inens fiom eastcm Romania (drsinage arcas
of the Siret and Arge$ rivers) are ;dentical to typical E. nalids from Lrkraine
Accepting that E: vlad))kDvi and E. mariae are conspecific rubspecies this means that
the first subspccias does not range throughout the wholc Danube basin, bui only in
ihe upper and middle Danub. and the upper-middle Olt River, lvhile the populations
from the tributaries oa lhe lower Danuba, except the Olt. belong to the nominai
subsp€oes.

It is diflicuk !o explain rhe occurrence of E, vladJkovi (or E. nanae
vladykori\ in the Olt basin, since h is abs€nt from the Transylvanian neighbourins
rivers (tributaica of the Muref River) in which the species is rcplaced b,v lhe
predaiory '' danfordi. Possibly, E. _vladykovi had fotmetly a wider range, also in the
lributaries of the Tisza River (Mureg etc.) where it has latter been replac€d by lhe
mote compelitive E. ddnfor .

wlrat it would be very important is the attempt to frnd E. vladyLovi ln cithet
sitcs in the basin ofthe Olt (mrinly in the upper reach) and to find ifthc lower, ertra-
carpathian drsinage of the Olt is inhabit€d by E vladykovi or by E. mariae (no
lamprey has been oolleded, until now, in that area).

2. Thc sand gudScon, 6rria lrri en'

Gobio kcssleri is subjcct to a strong geoSraphical variation in the Danube
basin. The species $as d€scribed from the Nistru fuver. The populations from eastem
Romaoia (thal is geographically ciose to the Nistru) are identical to those ofthe latter
river. Those from the Transylvania (rivcrs Some$, Muret, upper-middle Olt) are
somewhat different, havinS lower bodi€s, shoner snout, larger eyesi they correspond
to the form described by Vladykov (1925) 8s G. wanoscopul' c.trpalhorossiclts.
These differences are too slight for pennitting to aonsidar carptthorossicls zs ̂  val;d
subspecies of G. lessleri. On the contmry, the populations Fon the Banat
(southwestern Romania) differ more strongly from lhose of the Nistru, eastem
Romania and Transylvania and are ascribed to a distinct subspecies, C. *€sr,/sri
,ardticrs. Remarkable is the position ofthe population fiom south-central Romania.
Those ofthe rivers Jiu (west ofthe lower Olt) lnd ArSef (east ofthe lower Olt) arg to
a certain deStec, intermedi4re between the nominal subspecies and banaticl.ts, being
closer to the former- It s€ems that tha 8ce. pool of G. kessleri banatas has
influcnced their own gen€ pool. On the contrary the population from thc lower Olt
drainage area and Fom a sftrll river, Vedea, flowing between the Olt and the Argel
rivers are identical in all respects to rhe Transylvanied populations (from the Somel,
Muref, uppcr Olt rivers) This means !ha! the Oit fuvcr Valley has been a disperlal
routc for the sand Sudg€on from Transylvania to southem Romanja.

3. Thc ltone tpiny lorch, Sabanejetria ourota

Sabawje\/ia awala is the species that underwent the strongest difrerentiation
in Romania and in the wholc basin ofthc Danube. The morphological aspects have
bc€n thoroughly analysed by Bdntrrescu et. al. (1972) who identified ihe populadons
from the uppcr and middlc rcaches of the rivers in Tr&nsylvania (except the upper
Muret inhabited by the cndcmic S. atrala rdnentis), w€stern ard south-west€m
Romania as id€ntical to ̂ t alrdtq balc@ico. ln the lower reaches of lhe same riveB,
they described a gradual transition (int€rSradation) bctwccn this subspecies and S.
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a .ata bulgaica ftofi the main channel of the Danube and its large$ tributary, the
lisza River Another subspeties. S. autala vlachicd. ranges in lhe tributaries of the
lower Danube in south-e.stem Romania (rivers lalomila, Buztru, Putna). At the
confluenc€ ofthesc rivers with the Danube .t a,rrata vallachica, contrsry to S. aurata
flom western and south-westem Romania. does nor intergmdatc \ith S. aurata
6ul8@r?4 but both live side by side as "good species". The status ofthe populaticns
tom the lower Danube tributari$ in sourh-cenrrai Romania - the rivars Jiu, Olt
(including its lransylv8nian sector), Vedea. Argel - and in easrem Romania (Sird and
its subtributari€s) is problematic; these populations are, morphologicslly, intermediate
between the $bspccier d/carica and vallachicd-

The unpublished results of the preliminary elecrrophoretic invcstigations by
Dr C. Tesio do not, how€ver, confirm the opinion of Banerescu et al (19?3): all
populations &om Timi$ River in south-westem Romania ('lypical" ralcanic4
intergrades and slmost "typical" bulgarica) arc eleclrophoretically identical also wilh
S. a bulgarica from the Danubq diffcring much &om -t a la//ocrica while the
populalion from the Arget fuver, which is, norphologically, idt€rmediate between
the subspecica balcanica a d r,allachica, is, electrcphorelically, identical with the
latter. On thc basc of these pr€liminary data, S aratd seem to includc two distinct
texa: balcanicd,/bulgarica in the rivers nonh ofthe Carpathian Mountains and also in
the lower Donubc, and rallachica in the rivers south of Carpathisns, which are
tributaries ofthe lower Danube.

In this situation, it is necessarily to investigate eleclrophorctigally, populations
iom various tributaries of the Olt, somc of which are Iocated nonh others south of
!he CaDalhians.

a. Th. s.nd-gudgeon, Sarandaia m anica

.1. /.,rr1arica is the closest relstive ofthe complex S. aurala. This spccies is
endemic lo a r€stricted ares of Romania: tributaries of the lower Drnube from the
Iron Carcs to the west and the Arge! River !o the east (occurrinS in many tributari€s
ofrhe Olt River in Transylvania north ofthe Caryalhians, but not in the soulh-eastern
rivers. Ialomila etc., where it lives to '1ypical" form of S. awata wllachica; it also
ranges in $e soulh-western Fibularies of lha Murq fuver in Traosylvania, which
b€longs ro the drainage area ofthe middl€ Danubc- The range ofthe sp€cies is hence
disjuncr

The subspccies of S. awata. most similar to S. rcmanica, is S. aurata
',vlldchica 'tha nro are electrophoretically also similar (but nor identical). It can
hence be acccpted thal -l rorrarLa originared south oflhe Carpathians. reached lhe
Iower Olt River from the easr and exrended irs range nonhwards into rhe middle and
upper Olt But how did it r€ch thc rributaries oflhe \lLrrei Riler? Evidently by
means ofa rivcr capture and dere are two possibiiiries I From rhe Jiu furer into the
Strei River (the largest rributary ofthr \lurep Rirer ir which rhe species lives). 2.
From some tribuary of rhe Olt River io rhe ricinit. oilhe Sebe$ fuver. anorher
tributary ofth€ Mura$ fuver The sccond ahemative seems more probable

coNcLUstoNs
Ofthc four species dealt \ith, Eudontonyoh r]altt vi rcached the Olt River

Basin ftom thc w€st, Gorio *ers/et frorn the nofih. Saba ejev'ia rcmamca from the
east. Stdting from the Olt Rjve', Gobio *essle cxtcnded to the Vedea River.
Sabattejewid romanica to the southem tributaries of the Mureg Riv.r The problems
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ofthe a,volution and disparsrl ofthc \rario$ locrl fo.ms ofs. drlrara in dt€ O[ Rivrr
Basin and in whole Roftania cln be rlsrified bv usins modem taxorcmicallv
methods.
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PRELIMINARY REPORT ON EERPETOFAUNA OF TEE UPPER AND
MIDDLE OLT RIVER BASIII
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REZUMAT
ln tucrarca dc fat, alrorii pr€zidl noi date d6p.€ h€rp€tofao.a bazinurui sup€rior ti mijlo.iu

al Ohnui, r€alidnd lolodat! 9i o sint€d a dalelor bibliogr"6ce. la ac€3su zoDN au fosl id€ndffcaG l5
spccii de adtrbicni $ 12 specii de r€ptile h 105 habitate investigate. Harra care utiliz€azi sisemul
UTM indictr lo.atizars aceslor punct dc colectarE s probelor Olgr r).

Ke).ryords: herpetofauna" amphibians, reptiles, UTM system, geographical
distributior! Olt River Basin.

INTRODUCTION
The herp€tofauna ofRomania is not well studied To date, the most complete

summaries are the two volumes of"Fauna R.P.R., Amphibia and Reptilia' by L Fuhn
(1960) and L Fuhn & $t. Vancea (1961). D. Cogilniceanu (1991) presents the
geographic distribution data for amphibians in Romani4 and this work could usefully
be exte.ded to reptiles. Data on thg herpetofauna of the Olt River Basin occur
sporadically in the literatu.e; for example the arnphibians of the Brasov Depress:on
have been well studied by Edilh Csata & z. Csata (1996, 1997).

MATERJALS AND METUODS
The investigations wera performcd in October 1998 and intermittently before

this between 1996-1998 in the optimum observation periods for the two studied
groups Data from Fuhn (1960), Fuhn & Vancea (1961) and Cogalniceanu (1991)
were used, aiongsjde those obtai ed by Urlea, M. and Gr.ef, P.R (pers. comm.).
These dala show the existence of 27 species of amphibians and reptiles in 105
ssmpling sites within the Olt River Basin.

We make use ofthe Universal Transverse Mercator System (UTM) with 2 by
2 km squares to map out all the data appearing herein.

R.ESULTS
The results obtained in mapping h€rpetofauna ofthe Olt River Basin are

shown in the Trble 1. For each locality, an altitudinal characterisation is given.
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CIs, Amphibir
Ord. Crudrlt
Fam, Sahmandridae

1. Sakna,ulr.t salanutub a solamdndra (Li\nae[s, 1758\
A polfypic species with many subspecies. The Rcuanian population belcngs

to rhe 4ominotlpic race This is a terreslnal. noctuftral species. and a tlpicai
inhabitanl ofdeciduous and mixed forests usually between 2c0-t400 m ahrtude The
presence ofsmall clean streams aDd pools are necessary for its reproduction

\\'e obsened thrs species io 2i new localities; previously it was recorded ;n 20
localities (in 4 of lhose it was rediscovered by us).

rig L UT,rI systen napoflh. stud'e.l roh.t. the.lols rcprcsent the la.ainus \herc.nphibtdn and
reptile species werc e.ard.d.

2. Triturus slpestris alpe.ririr (Laurenti, 1768)
A highly polytypic species with many subspeci€s, the nominot'?ic rac€

occuring in Romania. It prefers shad€d, shallow watcr bodies and inhsbits mainly
middle to high elevations from 800 - 1900m altitude

This species was observed in 6 new locdities, previously it wa9 recorded in t 6
localities (io I ofthos€ rediscovered by us).

2. Trii!rus wlgans
A polltypic species, with 2 subspecies which occur iD Romaniai Z r?/garis

wkolr:r (Linnaeus, 1758) and an endemic subspecies for Transylvania Z urrgarij
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anpelensis (Fuhn, 1951). It prefers well-vegetated wann pools, smail ponds or
puddles up to 1000 m altitudc.

It was observed in 3 new localities, previously ir was recorded in 25 localities
(in I ofthose rediscovered by us).

4 T rus cristahls Q-,l.t e'i.tt, 1768)
Recendy recognised as a rnonot,?ic species Tvpicel habitats are larger and

deeper water bodies up to 1000 m altitude.
We observed this species in 23 new localities. earlier studies found it in 22

sitcs (in eight ofwhich it was found in our survey)

5 Trilutus monLrndohi (Boulenger, 1880)
A monotypic species and it is a Carpathian endemic. Ir r€p.oduces in small

watcr bodies mainly in for.st habilats. lt inhabits humid. shaded slopes, mainly in
niddle to hiSh elevations (500 -1900 m ahirude).

It !,"as obsefted in 3 new localities, carlier ii was recorded in other 3 localilies.

Ord. Anura
Frm. Discotlo!aidaa

6. Bombitut rwriegata variegrra (Linnacus, I 758)
A polltypic species, the populations from Rom&nia belong to the nominotypic

raca. Typically breeds in small tempor!ry water bodies or puddles mostly in higher
elevations (400-1600 m alt.). h inhabits a gr.at variery of habitars inciuding those of
human origin. It is unaffected by thc water quality.

We obscrved lhis spccies in 26 ncw localities; previously it was recorded in 39
localities (rediscovered in l9 ofthose by us).

1 Bonbi@ bornbina (Limaats, 1785)
A monot?ic spccies, showing a more aquatic habital than r. wriegata. It

prefers permanent pools rnd ponds. lt bre€ds in shallow wster with dense vegetation.
It was ob3€rv€d in 3 ncw localilies, before it w|s r€corded in othcr 3 localities

Frm P.lobrtidr.

L Pelobates llsclts fusa$ (Laur€nti, 1786)
Il is a polyrwic sp€cies, in our country appearing the nominotypic subspecies.

h prefers light sandy soil near l,r8e rivers, in agricultural landscapcs and wetlands. h
occurs id lower and middle €levations, usuelly up to 800 n altitude.

We obs€rved it in 14 n€w localiti€s; previously it was recorded in 3 localhies
(in 2 of $os€ rediscovered by us).

9 Bulo bufo bulo (Linn?lots, 1758)
A polytypic specios, tha nominotlpic form occuning in Romsnia It inhabits

the zone of mixcd forests on hilly and mou[lainous regions to high altitude (max
1400 m). It rcproduced in pools, ponds ard bo8s, occalionally in str€ams.

We obscrv€d it in 3l new localirias; bafore was rccorded in 23 localities (in 6
ofthose redisco\€red by us).

t17
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lo Bufo vindis rri.lis (Lauren.i, l?68)
A pol''typic species. the nominctvpic race occurs heie \'losrly a nccturnal and

terest.ial spccies, occurring mainly in anthropogenic habiialJ ll avoids exiensive
loresls and high ahitudes (rnax I 000 m)

We obsened it  in 25 new localires, Drel iousl\ i t  \ 'a! recorded in ). i  io.al i l ies
(rediscovered in siy ofthose b) us)

Frm. Hylidr.

11 Hrla arborca arborea (Linnalus, 1758)
A poly5?ic species, the nominotypic race occuning in Romania. Generally a

diumal sp€cies found in op€n sun-exposed habitats near water bodies with natural
herbaceous vcgctation, usu.lly up to 800 m above sea level

It was obscrv€d io 28 ncw locllities, previously it was recorded in 14
localitics (in 4 ofthosc rediscovered by us).

Fem. R.rddr.

12. Rano escltlenta complex
We treat these three fotms (R.nm idib ndlr, R. esculenta all.d R. lessoue\

together sinoc the systematic staius ofthis group is currently under review. They are
aquatic ftogs (R. lessorne is the least aqualic) and they are predominantly diumal
They inhabit a wide variety ofwat€r bodiq up to 7-800 m altitude.

They were observed in l0 localities, previous sludies recording it in 44
localities (in 12 ofwhich w€ recordad it as well).

15. Rana dnolis
A pol''typic species, with two races of which occur in Romar a, the

nominotypic Ron atualis an /tr (Nilssoq 1842) ̂ nd Rana analis wolterstodli
(Fejrrvary l919).

The nominotypic form was found only in Reul Negru Basin (Reci).
fut ro arwlis u'olterstotfr was observed in 3l new localiries, previously being

recorded in 13 localities (in 4 ofthos. rediscovered by us)

16. Rana dalnatina (Bonaparte, 1840)
A monottpic species. It is activc !t daytirne and it is a typical inhabitant of

light decidubus for.sts, mostly in low snd middle elevation from 150 1o 800 m
.ltitud€.

We observed it in 27 new localities, previously it was recorded in 20 localities
(in 5 ofthos€ rcdiscover€d by us).

17 - Rarut temporuria temporuria (Linnecus, 1758)
A pol''typic sp€cies, the norninotypic rac€ occurs in Romania. It is a tenestrial

diurnal tro8. It prefers wet and shaded habitats ne3r stresms. ponds or other water
resewoirs at middle !o high elevations (300 to lt00 rn olt.).

It was obsen€d in 23 new locslities, previously it was recorded in 28
Iocalities (io 8 ofthose rediscovercd by us).
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Cls. R.ptilir
Ord, Testudi[es
Fam. Emydid.e

I Enls orbicula s (Linnaeus, 1758)
A pollrypic species, many subspecies of uncenain status are cuFently

recognised h is a most aquatic species, u$lally found in sready or slow running woter
$irh some vegeiation.

We observed it in I locality (close to Sibiu), and local people have observed it
near Sandmbru Earlier studies recorded it in l? locrlities.

Ord. Sruri.
Fam. Lecadidae

2 lace a viridis viidis (Laurenti, 1768)
A polytypic spccics, two $rbspccies of which occur in Romania. The

nominolypic race occurs in Tmnsylvania. It is found over a variety of habitats,
commonly in humid and well-veget8ted lowland 6reas, exceptionally up to 700 m
ahitude.

We obsewed ihis speci€s in 2? new localities, previously it was recorded in I I
localities.

3. Ltcerta agilit agilis Qinnaeus, 1758)
A pol)'rypic species, but in Transylvania only the nominotypic form is found.

tt is a diurnal lizard and it inhabits wet habitats up to 1500 m alt., including some
close to human habilation.

It was observed in 40 new locdities, previously it was recorded in 16
localities (in 4 ofthose rediscovered by u3).

4 Podarcis murulis mfialis (Laurenti, 1768)
A polytypic species, rh€ nominot)rpic race occurs in Transylvania. It inhabits

various dry and warm habitats, often with rock-piles.
we observed it in 20 new localitics, previously it was recorded in I I localities

(in I sampling site rediscovcrcd by us).

5 lace a vivipara (lacqrin,1787)
A monowpic species of diumal lizard. It inhabils humid habitats with

herbaceous vegetation (e.9. alpine madows, marshes, bogs and banks of streams)
berween 800-2200 m

h was obscrv€d in l3 new localitics, previously it was recorded in 6 localities

Frm. Anguidr.

6 Anguislragtlis colchidts (Nordman4 1840)
A pollypic species with two subspoci€s, but only A.lragtlis colchiao occurs

in Romania lt is an adaptable species and i! inhabits a variety of wet meadotrl
beN€en 400 - 1900 m altitude

wc obscwed lhis species in 25 new localides, previously it was recorded in l?
localities

119
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Ord. Serp.ntes
Frm. Colubrid..

7. Elaphe longissind longi$rfid (Laurenti, 1768)
A polttypic species. lhe nominotypic race occuf.ing here h rs a diurnal

species tha! prefers variable landscapes exposed ro the sun {lbresl rnargins. rocky
slopes. and ruirs)

It was observed in 17 new localities, previouslt rt $'as recorded in 8 lccalilies
(in I ofthose rediscovered by us)

8. ('ororelh austriaca a$t.iaca (Laurenti, 1768)
A polltypic species, the populations &om Romania belong 1o nominotypic

form. This diumal species prefers sun-€xposed sites (forest margins. meadows) up !o
I 500 m altitud€.

W€ obsewed this speci$ in ? localitics, previously it was recorded in 9 sitcs.

9. Natix ,Mtrix nanix (Linnseus, l75E)
A highly pol,'twic species with rn.ny subspecies. The Romanian populations

belong to nominotypic race. It is a diumal snake and it swims well. It is the most
comnon snake, distributed almost everywhere close to water bodies, including the
vicinity of human settlements.

We observed it in 41 new localilies, previously it was recorded in ll
Iocalities.

l0 Naftix lestellaa (Lalur.nti. 17 68\
It is a monotypic species with no presently recognised subspecies A widely

d'stributed diurnal species, it swims and dives well. It p.efers wa-nn habitats, onen
river valleys wift south-exposed stony siopes.

It was observed in 18 new localities, Feviously it was recorded in 5 localities.

Frm. Vipcridac

ll npera ammodytes amrraaJaes (Linnacus, 1758)
A polytypic species with four subspecies. ln Romania occur two races, the

nominottpic and ,a a, montandohi. It inhabits heterogeneous habitats exposed to the
sun (e.9. forest margins, screes and rock-piles).

This species was 'lot observed by us, but previously it was recorded in 3
localities (Lotrioara, Boila and Tumu Ro$u)

12. Vipera berus berus (Linnaeus, 1758)
A polytypic speciai with three present rccognised subspecies. It is mostly a

diurnal spccics (partly noctumal in sufimertime), it preGrs sun-exposed but humid
habitats at niddle to high elevations (up to 2300 m).

We obscrvcd this sp€cies in 28 localities, previously i! was recorded in 13
iocalities (in I ofthose r€discov€r€d byus).

Alaitudind gcogr.phicrl dirtribution

Thc Olt River Basin was divided into tkee main zones: mountainous, between
800-1800 m, hilly, between 400-800 m and hilloch between 200-400 m akirude (Fig,
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Trble I
The altitudnal spreodine afrepnlas tt the Olt Riret B6h.Ihe nunbets in the tabte rcptesent the

hunhet af ]@ahnes r here the spectes \ ere recatded The ather dbbr^,idtia6 arc os i, table I ond 2

l s l

1). Trbles 2 and 3 preseni the number oflocaliries ;n which the amphibian and reptile
species were found in the lhree ahitudinal zones

Trbtc 2
The atttudinat tprea.Jins .l aaft thtus n the t)h Riv Bati, lhe tunLers tu rhe tabb rcprcs"t the
,unber of locolitiet Nh.t. th! sp.d.s\t?re rcnr.ted Hi - htii..i ns:.n; hlt - hiU!region:Ma -

h./.ta:n t.gtan Th..thet ot.bte-a|tu,! dre a! n tablel

In the hillock zone were studied 46 localilies Q2 o/a of all\. Because of the
modifications ofthe natural h.bitats (used for agriculture), the amphibian and reptile
sp€cies were found in very few localities.

ln the hilly zone were studied 4l localities (39 % ofall). In this zone a large
diversity of habitats was observed and consequendy the amphibian and reptile
species were observed in approximately 50% ofthe localities.

The mountain zone (18 localities - 19 % ofall) has less favourable habitats
for amphibian and reptile species. We observed amphibian and reptile species it
about l0% ofthe studied localities, more than in the hillock zone but less than in the
hilly zone.

RXFERTNCES

I

3

+

5 .

J.

8.

9

Cogalnic€anq D., 1991 - A prctihirary repon on dle 8E!8nphjcal disrriburion of Amphibids in
Romania Ra. Rdd ,ior.36 (l), Bucur.gi, pp: 39-50
Csra EdtrL Csar4 Z , 1996 - Rnlrandifta anfbi.nilor din partea cenrrafi 9i esric{ a Depresiunii
Brapv ,4crz . edit. Tl, Smnu-Chcorghe, pp:49{O
Csal4 Edit! Csab. 2., 1997 - Dale noi privhd rAspArdirea arnfbienilor din Dcpresiuq Bra$o!
,1cra. edit.T3. Sfentu-Gheo.ghe, pp: 107-ll0
Diesener. C.. Reichholf. I., 199? - Kdtiltiiek 6s hiill6k. ftudgerrdlor. edii. MaSd Ki'nryklub,

Fujlll- I. 1960 - FaDna R P.R. Anphibia. Vd.XMasc l, edil. Roun. Acrd ofso . Bucure$j.
rubl! L, Vancm. 5r l96j Fauna R.P.R Reprila, vol XIV Frsc. 2. edir Roum Acrd of Sci .
Bucwesd
L€hrer. AZ., LehEr. MM.. 1990 - CanoSmfierca faunej ti flor€i Rontaniel edit. C€r€s,

Netas, P., Modd, D., Zaudil. V. 199? - Czech P€.enr and Fossil Amphibftns ard Reptrles, edil
Chirnara, Franldft am Main



Ttnrtlv. R@. SrsL Ecol R.s. t1999), l, lE3 - 190

DATA ON TBE AVIFAIJNA FROM TEE OLT AND CIBIN VAILEYS

Ciprian Fentane+, Zoltln Szab6l*, Zohen Nagy*t, Tiberiu Tiocr

'- "LuciM Blaqa" Untuercit , Faalt, ofsciereu, D.Frrnent af Ecolog on.l Envi@nental
Prctectian. St. Oituz 3l.RO 2100Sibit: *.-RoMrian Omithologicdl S@i.ty. Milvts Gtuup, O.P.3,
CP 39. RO a300 T6tgl Muw

IIf,ZUMAT
Lucrdra dc fald aduc. cotrtributii la cunoatlercn avirauei dc-a lunSut cursului superio. ii

mijlGiu al Oltului ti a vrii Cibilului. Pana h prcz.nt 'n 
regiuca ccrc€tara au fosl rd€n!6ca& d€ cate

.uiori, sau ci6tc in biblioSratra dc spcliauirrc. 196 d€ Aecii dc pas,ri Studrile acnElc ilustr.nzl
nodificer e apatule in slructura avifaulei. ca unl,'€ ! modifi€ar or habilatelor sp.cifice sub i luenla
impact'rlui antropic- Divcrsir,I a c., mai nat! a accstui tnp se intlgilt'szl itr titr'pul niSEliilor.
tnodv p€ntru c:re zonclc umd. dtu bazjnul sqpcdor $ niijlociu al Oltului Eebuic m.nl.inotc ti
prorcjate ir Liitor. p.'|nl| a sc asigu, Dn loc dc odilnA $ refrcer. p.Duu spcci c lcgai. dc mcdiul

Keyword!: avifauna, waterfowl, biodiversity, Olt River Basin

II{TRODUCTION
Tle Olt fuver, one of the mo$ important rivers in Romania because of its

len$h and flow' contributes to the genesis of some most diverse habitats.This way,
until its confluence with thc Danube, passes lllrough several altitudinal levels, elch of
them having a specific vegetation and birdfauna.

Sludies of the birdfauna of the Oh River have been made since the lgs
century esp'ecielly on the middle course by the G€rman biologists from the
Transylvanian Society for Naturdl Sciences in Sibiu- The studics continued also in
this c€ntury, many omitologists publishing data on the birdfauna of som€ reSions
crossed by the Ol! Rivc(, but there is no general study of the birdfalna of the Oh
River.

In this articl€ we present the results of a number of birdfauna exp€ditions
made in the Cibin River Basin and on the superior and middle course ofthe Olt River
conelatad with the bibliographical data that already exist.

DESCRIPTION OF EABITATS
The habitats in which we made obscrvations cen bc paned in two caregories:

A. T€nestrial habitats
. forest (Gura Rlului, ;opa, P[durcr Boga!,, Hdrman) and riverside coppices (on

the course of Olt and Cibin rivers)
. meadows with ilolated scrubs (Sevig, Tumu Ro$, Sentionlunca, Scorei)
. agricultural fi€lds (Sevi$)
B Aouatic habitats
. lhe course ofcibin and Olt riv€rs
. lakes (Gura Raului, Awig Scorei, Rotbav, Ciline$ti)
. former (dead) meanders (R.covit!, Tumu Rotu, Arini, Aita Msre, Miclosoara)

lE l
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METBODS
During the cotlecting data expaditions we made omithological observalion by

means ofbinoculars and occasionally we used the bird ringinB method using bird nets
for the elaborated ofspecies list fron Cibin and Olt rivers valleys

Owing to the varialion of biotops atd the specific vegetation u€ part the
pr€sentation ofspecies Thus, the Cibin River has bccn divided into areas the'Jpper
pan oflhe basin and the lower pan ofthc river basin ( both, the middle anc infetior
course of thc Cibin Nver are presentcd togdher as the lower pan owing to the
conditions of biotop and riparian v€etation which are almo$ the same) The Ok
River was .lso divided into two ar€as; tha uppcr and tha middle course.

We also used the bibliographical not€s concerning the birdfauna ofthe studied
areas becauae th€ time ofth€ expedition was too shon and the period ofthe year \,r'as
nor propitious to draw up a complete Ii$ ofspecies.

FAUNISTICAL CONSIDERATIONS

TrbL r. The birdlaaaa ofth. Clttt Rlv.. ond Ol, Rie., babB
. ) spe.ies id.rtifed bythe aukors: + ) spe.ies qrctedJrcm the reJeqces
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53. l:alca .oltnbdius
5J. Falco tanundlus

5 6 G

8,r

60. Phonahts hlchidt

87 Charo.*tus tlub'us
Jb Eudtumt$ horiellus
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127.
t28.)

tl29.Etithads tubeculo

135. Oe,anth. oennth.
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5l
i52.Pht llos."Dus.a iua
J
J

l54.Pdnttus biamies
I 5 7. ; e en 4a ! ts.ou Cotus

l70.Tichodlona nlwia

175 Cadus .orore .omit

| 87.Ctdwlb @obt'a

| 9 i E,hb.dza citrinel la
I 9 6. Edben,a schaeniclu s

Ord. Podicipediformes
lam. Pollicipeddae
The Grebes are present every-where on the middle course oilhe oh River
Podrceps cnslatus (Grear Cresled Grebe) has been noticed in thr€e stations on tbe

lales near A\Tig. near Rotbav, near Scorei: the greatest number recorded was l0 birds
(Scorei)
Tacbbaplxs tufcoltis (Litlle Crebe) has been noticed on the former meanders near
Racovila, on |he lakes near Awig. near Rotbav. and near Scorei; the Ereatest number

recorded was l0 birds (Scorei).

| 9 2. C occo I h rtu i e s. o. cot hrtusle s
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Ord. Pcl.arniformcs
Fam. Phahcrocorucidae
Phala.ncorax carbo (cormorano has been observed on :he lake near Ceiinelri, near
Rotbav, and n€ar Scorei; the greatest n,rmber was 42 birds (Calinefti).

Ord. Ciconiiformcs
Fam. Ardeifue
Ardea cinerea (Cney hcro[) has been noticed on the lakes near Calinesrr. near Alrig.
and do*nwuds Avrig, at Santionlunc4 at Rotbav and Scorei, the greares number
was 40 birds (Roibav).
Ixobrychus minuals (Little Bittem)- ajuvcnilc bird has been obser\€d on rhe former
m.ander ofRacovila.
Far Cicohiidae
Ciconia ciconia (White Stork) - it n€sts fiequently along both rivers: Cibin and Oh
In the proximity of Sopa Foresl there have been recorded approximately 60 white
storks.
Ciconia niga (Bl8* Stork) - has b.cn scen at Comina de Jos, Scorei and $opa
Forelt.

Ord. An!. form.3
Frm. Anatidte
Anas plaly tyhchos (Mallard) - has been noticed on the lakes near Celine$i, near
Avrig and at Santionlunca - on Reul Negru- on the lakes near Rotbav and near Scorei;
the greatest number was 120 birds (A!fig).
Anar crecca (T?l'l) - has b€€n remarked on the lakes near Awig and at Santionlunca,
the greatest numb.r 5 birds - Awig
Aythra fefina (Po.hud) has been noticed onc€ on the former (dead) meander of Olt
River at Tumu Roiu.

Ord, Accipitriformes
Fam. Accipitridae
Buleo buteo @uzzard) is the most frequent species of this order, v/ho has bacn
noticed in almost all the station of the cxpedition and lhe greatest number was 8
exemplares.
Buteo lagopus @o\gh Legged Buzzard) that appears in Romania only in winter. has
be€n notic€d rt Tumu Rogu.
Accipiter gentilis (G$hE\\k) has been noted at Tumu Ro9u.
Accipiter nifils (Sp.trow Hawk) has been noted near Crline$ti, Turnu Ro5u, Hirman
and Sopa Forcst (which is placed in the basin of tributary of the Oh River) and the
grealest number rccordcd is 2 exemplar€s.
Ciclts qnneus (llan Htmer) has been remarkcd in the proxirnity of Sopr Foresl in
the river valley of S€vil (a tributary of ahe Cibin River) ard the greatest number
recorded was 3 €xcmplares.

Ord. Frlconiformcs
Fa'n.. Falconidae
Falco tirunculut (Kestrel) was noticed very frequantly.
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Ord. Gslliformes

Perdix pedix (Paffidge) was remarked near the lakes at gopa &nd on thc S6r6tii
Vallcy nerr Comrna de Jos, the greatest number r€cordei was that oftwo birds
Cotumix cotumix (QU3il) $as noticed at Scorci - rhe Srarest number 5 birds.

Ord. Gruiform.s
Fwn. Ralli&ze
Gallirtula chloropu: (\loorhen) was noticed a! lhe former meanders of Aridi lnd of
Miclopara; th€ gr€aies1 number $as 4 individuals (Miclosoara)
Fulica ata w?!s no|jceA ar lhe lbrmcr meandcrs near Racovila and on the lakes near
AlTig and near Scorei. rhe lreaten number l0 exemplares (Scorei)

Ord. Chrrsdriiformci
Fzm Recun'noe dac
Eu.lnnias non,telhtt Aonerel) neats within the lezerele Cibinului region
I'anellut |anellus {Lapwing) was frequendy remarked in rhe Sevig River Vailey and
the grealest number noticed is 20 birds.
Fam Scolopacidae
..lcfitis hpoleucos (Comfion Sandpiper) was notic€d on the former meanders ofArini
(one bird).
.\*ument s srquata (CIJlew) - only onc bird was rcmarked at the lakes nerr Rotbav
Gallitwgo gallinaso (Slntpe) - four ex.mplsrcs were noticed in the Sevif Vallcy.
F^m. Laridae
Innts ridihuutus @lack-hcaded Gull) ir wrs noric€d on rhe lake ncar RorbaI the
8leltest number being that of I 0 .xcmplarcs.
Lnrs cachinnans (HerrinS Gull) w6s remarked at the lakes near Ctrlinegti, near
Rotbav, and near Scorei, the gr€atest numbcr bcing l0 ex€mplares (Rotbav).
Fam. Stemidae
Chlidonias leucopterus (White-winged Black Tem) -two exemplares were remark€d
at the lakes near Rotbav.

Ord. Columbiformes
Fam Coh/mbidae
Collrmba livia domestica (Domestic Dove) is a constant presence in the proximity of
the villsges.
Colunba oerus (Slock Dove) and Colunba palunbus (Wood Pjgeon) has been
nodc€d on the Sevig Valley (4ex., 8ex )

Ord. Crraciifo.m.r
Fam Alcedinilae
Alcedo atthlr (King Fisher) ha5 been noticed near Awig, near Rotbav and on rhe
former meander of.Arini, the greatest number being rhat ol2 ex€mplares.

Ord. Prs!Griforne!
The willo$ beds ofthe Oh River are frequently used by rhe birds ofthis order for
nesring and also for sh€lteridg (dunng lhe migration). That is why there have been
refiarked non-tJ?ical birds tor this grottp Malacilla anerea (Grey Wagtail),
Pnnella nodularis @nnnock), Turdus pilaris (Fieldfarc) and Pyrrhula pyrrhuh
(Bullfinch)
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One.of the most inleresting spccies is Erenophila alpetlhs ssp balconica
(Shorc lark) whose nesling has been noliced within the Iez€rele Cibinului area (fot
the first lime in Romania).

The list mcntioned abovc is not complete. For lhis purpos€ rhere is a need for
more detailed studics and a long t€rm resesrch prograin.

coNcLUstoNs
A) By its position the Olt River is a migration way for the birds iom $e

interior ofth€ Caesthiens chsin to the southcm Europe. Thus, durinS th€
miglaiion period thc birdf.uo! biodiversity is high.

B) In th. n sting timc, the imponrncr of thc Olt River is reduced for the
aquarical birds lh. mein rcason being the modification of rhc inilial
h.bitat€3.

C) Th€ Oh Rivels birdfauns h.s suffered qualitative and quanlitative
modifications, especially on the middle course. where dry lands took the
placa ofthe initiri habira8 (b€d riv€rs, formcr m@ndars) and dems have
teen built (reservoirs - Avrig Scorei, Ca4ipara )

D) Because ofthe irnponance ofthe Ol! fuver during the migation p€riod it
is necessary to preserve the aquatica, arars Oed rivers. dcad mcanders,
mrBhcs) which bcclme vcry scarc€ becausc ofhuman intcrventioo.

RTTERINCES

L KoN, I.. r9EO - Pr!6tife di! \n*41jllJdfdnild- A.to Haah .na, Mieturea Ci/c Wt 45347a
2 S2rM, J., ja l9!t6 - DiI.nica paCr or F laa dc rftmdar. Scorci (red ODjud. Sibtu. Lucnie

d. Diploml, Unit'dl&. "Luci.r BIaAa" Sibiu
3 Zsivamvirs, K.P., 1975 - SCNF avifauidicf r rcgiuii Ciadt l-l.m.. St. tt Con. Mtz. 5t. Nd

siDi ! ,  17,  pp:325 -13?.
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CONTRIBUTIONS TO TIIE STUDY OF TEE WATERT'OWL FROM
DUMBR,4,VITA LAKE AND PONDS @ARSA DEPRESSION)

Dan Traian lonescu

! rcns L d'o" {.ni ersi.!l. F@rh, ofForestry, titul Bethd'en t. Ro ,a0 8rcpr

R.EZUMAT
Luc@ pEzinia ur srudiu efe€rud qsupta avifaunei aoatice (non-Pssscdfornes) de la lacul

9' .lqtcele Durbr6viF, dcpr6iunea Bals€i. Sunt pr.z.ntaG smcnua calitativll $ cantibtilA a
avifauci acvatice, tr.lcnlclc Oi varia$le s€mnicrc alc speciilor Ar fost cfccnane 104 observalii
Iuat.. irt aDn 1995 $ 1999. intcwal in d€cursul drllia au fost identificac E5 de s?€ci! adaticc
aDanintud la 9 ordioe sinemaric..

K.ywords. walerfowl, wellands, Olt River Basin

We thought therc is a need ro study ftore closely the waterfowl from the lake
and ponds fom Dunbrlvila because on one hand there were no pre\4ous studies
made upon the birds livinS in this .rea and on the other hand there are quite few lakes
and ponds in this part ofthe country.

lD fact, a few omirhological studies were made (more or less recenrly)
conceming th€ watcrfowl from Bersa Depression (Ciochia er al 198i, Ciochia 1991.
Hodor 1997, Ionescu 1998). but nobody investigated the area mcntioned above.

ln this paper we wish to present the qualitative and quantitative structure of
the waterford, its repartition and monthly dynamics, ihe frequency of the species
observation and a few ideas about the seasonal variation of the number of birds We
staned our study in 1995 and we finished it in 1999.

STUDIED AREA AND METSODS
The pumbrtrvila Lake and ponds are located in thc Barsa Depression (the

upper Olr River Basin) and are orientatcd dpproximately East-West (Fig. l).

Fig, I Sttulred aao rl! posttion in the AttRierBasin)
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The tolal are3 is about 310 ha Alrilr Valley and Homorod fuver are not
includ€d. Dumbrevila lrke is 120 ha snd it epp@red wher the Homorod fuver was
blockcd in Dumbrtrvil. villaSe. The size oflhe ponds varies &om a few hectates to
45,5 ha. Some ofthese are covered by anphibian vageration (Phragm ,!s sp., t)pha
sr, atc)

we usually made use ofthe "pojnt counl" method, but we paniy modrlied il.
and also we combined it with th€ countin8 ofmoving birds. we used 7x50 and ilx45
binoculars. Hunters often burdened thc counting, the moving ofthe flocks. etc
ln the studied area we rnade a number of I 04 field observations during Jul,v I 995 -mal
I 999, in every month of the year, but not ftonthly in each year the paper rs based
exclusively on indubitable data and spccies.

RESULTS AND I'ISCUSSION
During the period of our studics (1995-1999) we identified 85 sp€cies of

warerfowl (non-Passcriformes) on the lake and ponds of DumbraviF. Alltogether
they represent 57yo of tha Romanian waterfowl. These species belong to 9
systematically orders (Gaviiformes, Podicipediformas, Peleoaniformes.
Ciconiiformes, Anseriformes, Accipitriformes, Gruiformes, Charadriifonnes,
Coraciiformes), most ofthem belonging to Charadriiformes (37 spp ofchar.drii and
Lari) and Anseriformes (22 spp).

The monthly repartition of the species, th€ frequency of the obscrvatiod and
lhe maximum number of each species are presented in the table below (systematical
classifi cation after Munteanu, 1992).

Ttb.r lhe nMUIy ,.p.rlitioa th. frqtaq 6d are dan'M n"rta of qai.t
Fq . ilqu.ncr of dle obseri"tion of thc sp6ics. as a p.rc€nla8e mlio bct$d lhc numhr of the
oblr^arion dal.s of thc sFcies ard loral numbcr of hc obsenalio8 dars (l0l). M.l No oDl = ure
ma\inutn numbcr of spelies

29.8 ' abour l5

about 100 lx x
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40.3 I about350

5l-8 aboul250

a b o u t  l 0  x  x i \  r
1 6  I  a b o u l  l 0  x  x  \ l x  x  r  x

lO -\le.?t\ albellrs 7.6 l0

Ldtus nel@oephalus ; 0.9

t 9 2

2,8
3.8

'13 
Se@turiw parBincrs

'71

15.0



The L'pp.t @d.\lttldle ahh|et ltatd

According to ihe Trblc I, A as pwbnchos (99%) had lhe ma\iniin
frequency, th€n Ardea cinerea (91,1o/ol, Iarus ridibundus (gs.lo/o). |uhcu atra
(87,5o/6), Podiceps cristatus (a2,e/"), Aythrs ferina (74,0/0) etc. These species can be
seen at Dumbrtrvila almost the whole year, excepting rhe period when tbe water rs
frozen. The species wbich accidedtaly halt on this a.ea had the minimum iiequencl
Pelecat us onouotalus (0,9%), Cwras olor (O,y/o), Melanitta Jisca (o.99o).
Hacmatopxs ostalegts (0,9yo1, Re rvirostra d''oseut (0,9/o), Lnnicola Jalcitulht3
(0.8/o\, Stercorurias p$asiticlts (0,9o/o\, Larus nelanocePtsfus (O,9/.\, Iarus fuscus
(0.9%\.

April and September are the months when the greatest variety of species can
be observed (54 both in April and September), because these are miSration months
On Janusry and Februaty (l and ll species) when the water is liozen and on June,
July (32 and 33 specics), br.cding timq the most f€w species have been observed.

Apan seasonal variation ofthe specics number there was a variation of the
number ofthe bird populations. Thus, as soon as the ic€ melt, the birds came in Sreat
number, especialfy duc*s (Attqs plalyrhynchos, A. crecca, A. querque.lula, Aythto
/e/irq etc) Their number was decreasinS during breeding time and it was increasing
during autumn migation. when th€ leke and ponds were completely fioz€n
(^_ovember-Dec€mber), all ofthe waterfowls left this equatic area

Probably there were some sudden \alriations brought about by climate factots
(storms, heary snowi[9. very low lemperatures) and hunlinS.

The species with the Sreatest number were (in brackets: lhere is th€ maximum
\al]dc): Anas platy tnchos (about 1000), Zarus /rdrbutdus (abonr 400), Fulicd afta
(abo\t 400). Anas penelope (about 350) etc.

Conceming the breeding we identified solitary species as well as colomal
species. Ardea cinerea hatches in a smal I colony of about I 5 nests They arc sct in an
oak (Querqus robur) forest near the ponds. The nests are buiit in the south-westem
part at the skirt oflhe forest. We observed I to 4 nests per lree. The following species
hatch afonc: Podiceps cristalus (especially on ponds), Anas platt'rhlrtchos, Avlhta
y'riru (late halching timc: on 19 and 29.08 we observed two females with ducklings),
Ayitv nyoca (a breeding speci€s less numerous then A. ferirar, Gallirula
chloroplls, Futica atra. As possible or probable breeding species ar.: Botaurus
slellaris, Ixobryclrus nimrlus, Ardea purpwea, AJlhya fltliAia, Cira* aenrginosxs,
Van llus rsnellus.

From a phenological point of vicw, the majority sre passlge species (57
species), clrtainly breeding 0 species), accidently (19 species) and therc arc some
species with uncenain phenological status.

Although tbc studisd area is very rich and varied in w^terfowl (Aythta
nyroca- spccies of Slobal conservation with an Udavorable conservation status,
accordinS to The EBCC Atlas of Ewopean Breeding Birds, 1997), it is not a protecled
area Until now, this territory has not becn included in "Imponant Bird Area"
program. Nqrerthelcss, in Barsa Depression there is m aquatic ecosystem (Rotbav-
vadu Rogu ponds) included in this proSram.

At least, the shoneniog ofthe hu ing scason or inErdicaion ofhunting on the
lake or on the lorge ponds would be ofa grcat help for the preservation ofthe birds
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At the end of our five year s dy, we can conclude the following:
- the lake and ponds of Dumbrevila are very imponant place for the birds which

pass or breed here;
- the cidditions ofbreeding are very good on the lake and on the ponds covered by

vegetation;
- the great number of the migtating species and their great abundance prove that

Barsa Depression is a very imponant area for migr&tory birds (according to
Marie$, 1986);

- in different pgriods ofthe ygar, ther€ are optimal conditions for feeding and for
resting for all thc waterfowl ecological groups.
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PRELIMINARY DATA CONCERNING THE AVIFAUNA OT
BR,IDE:{I - FISHPONDS (EARTIBACI VALLEYi

OLT RI}'ER BASni}

Anik6 Mitruly

sa phan Ld\ ry Rath 9.anda4 5. hoa t. PO BO.\' 33. RO - 3 I 2 5 Stedi or.

REZT'MAT
Lucnr.a prezm.i rcatlatcle obscrvaiilor omitoloSi€c .fccturre lntre anii l9EE-1991. p.

clefle€le dc la 8ra.t ni. de pc albia na.jori a rlii HAnibaciuiui. AmcmJarea ptsdcoll oprind. I I
bazt.e 3c1 aucc- dc o suprafaF todn de 158 de l|a. Enc prsz.olad list .rlo. I I I d. sp.cii , reslecuv
pcnoad.lc h care au fosr obs.nar.. Rezulhr.lc sut irt lprctata €liladv. sabliniind nnporianF
.le$€elor in sFc'al Fnlru uvifauna acl"tid in primd rand in pcrioadclc .lc pasq,. Pcntn o anali,,
'ru arenunlta calitabl.. cindlrtiv!. .cologicl s. impune mntinuarea sidcmatlcn a ccrcairii.

Kc)'rvordt: 6vifa!m, wcllands, biodiversity, Olt fuver Basin

In ttie present conditions of intensive drainage of natural \r€tlands, lhe
imponance of the anifical aquatic ecosyst€ms for wlrerbirds, like fr€shwater
reservohs and fishponds, is increasing. The avifaurn of such ponds was obs€rved
since th€ 60's (Munlearu 1968, Mltiet 1982, Szabo & Szombath 1984, Weber 1994,
Mitruly 1991, 1992, 1993, 1996), and between 1985 - 1989 thcrc were regularly
synchronic observations of wrterbirds done on morc lhan 12 an!fuopogenous water
ecosystems within the Synchron Waterbird Ccnsus Progrdn (Web€r & Szab6 1988
and 1989).

Th€ Brldeni fishponds lie on the main valley ofHanibaciu River. between the
localities Bradeni and Netu$, the squares LM 20 utd LL 29 in the Universal
Trsnsverse Merkator | oxl0 grid.

The I I ponds occupy 158 ha, wherefrom 3 ponds totaiize a surface of 137 ha.
We would like to present the results of9 days ofobservatior\ during the years

1988-1991. in esch s€3soq cxc€p wintcr, when the ponds sre cov€rcd with ice, and
the watcrbirds have no condition to stay.

During our researches we identified I I I sp€ci.s ofbirds (Trb. l)

Trh. r. List ofh. '&hhf.d bnd spzcieslmn Btadeni Jispods

Lie of obrcrvcd Acd6 SDrirc
T I . V \/I. I.III IX. )g

ordo : Podlcioediforn.l

I rochtbaDtts tulitu it (P?tllat, |1641
2 P o.t t c. Ds ei s1 o.u s{Linnxts. l7 5A\
3 Pod'c.Ds eripieena (B&eft l7a3l
a Pod,..rr ,r?,.olrr C.L.Br.hm. 183 I

Ordo : Pd€crnifonnes
qM : Phal@o@reidae

SlPholam.om .dbo r,-ialmetts- l1'8l
Drdo : Ckoollforocs
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| tu b twh t s n I n u t t s(Linulae us. U 66)
\ 9cttcor* a wt1 dd{LiJinaeus. | 7 54\
4rded cinefta Liarlfrls, 1154
4rd.d turyaea Li'@q' 1166

:ico\ia aisru (Liltna ts.l75a)
l l Ccona aco a (Li'J@us. l75a)

t2 4nser albifws (Scooon, 1769)
l3 4nos DcheloDc Linr,fnt. 1758

4n6 crc@a LitJia.|J,s. 1758
l5 4nas Dlatvrhwchos Lita,elut. 1758
l5 4n6 @ta Li$aalt l75a
t7 4nas au.rar.tu la LtJ'u@ut, l7 5A
IE 4nas ctuD.ala Linlaats. l75A
l9 Nena runnd Ozll,f.l17]\
20Ar'thw fqina (LtrE arts. l15a\
2L4ehw M.d I Gtud.is,'f. l77O\
22 4vhva fuliqula lLi,']a€trs. l15E\

4vhya nuila rlit]ft,atts. 116l
Ordo : Acciolldford.r

P.mts aavotus (Litrtatu. l758l
25 utlws n@.ts (Bodd,a! L l?a]\
26Cirds aneitoes (Litl[.3€ts. l15a)
27CiM Ms LiJ]ft,e'J.s.1766)
28 4cciDnt e.ndlh lLt"lactLs. l75a\
29 Aupo buteo (Lixnae$. 1154\
30 auEo |oaoo's (Po @Did t"t16}\
3 l 4nla hel&o Savic v- l8O9

Falco titrualts Li&aew. l75a
ordo : Gdlifom.J

l : :otum* .otrm* (Liutmtl8. 115a\
Prr-iz&s @/.rr&! Liflueu5. 1758

3l \aUB daudtias Linttt,€ts- 1758
36Gdlihtla .hlotutus (Li.udi,s. 1158\
3i .tlica dtr. I.jtfr,Eu." l75a

Drdo : ChrnddlforEe,

3EChand ut dubtus ScDr,li. 1186
39Y@. us v@.llus /l,ittt,rts- ll5al

Calidns dinh n-ei,sler \812)
4 l Cal i dtis fetnsi rea lPoaroooidat- 11 63\

Calidri! alDitu (Li taew. 17581
43Philonachls dqa rl-iro8fos. l75a\

3aUirdeo po ituEo lLi^a*tts, l75a)
Trlisa eryhrcDts (Pdlat. 1164)
ftinca btanus (Li tac!6. l75E\

4i T,'npo stdanonlis lBcEhtneuA lSOt)
4ETrinea rcbuldria (e$ etus. 1167)
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49Llcaitis hvNlercos LiIr'26\s. l75a\

50LNs n.lihadus Ltr,]e€lt. 1166
5 1I@r.@rs LntrB€us. l?58
52laar :r.n,,,r,r Pdlhs. lEil

53Stem. httundo LtM.B. i758
54Chhdodtds Lt.apterus (f emflnck lal 5t

Ordo: Colubbiforn.r

oltnha oehds L:.Jrraevs. l15E
56 aalrnbd pdl t nb,s LiMl3.!s, 11 58

\PeptaDetra d.coeto Gn\d&zk\ . tataJ

58 u.rtus.a,our Limaeus. 1758
ordo : Cor$iiforo.r

s91\leroDs dDtNter L&raari l15E

'ptDa 
epoDs LillJr,fvs. l75E

6 l P,dr c@6 Gn In UE8
Ptcrr !t/'dir LiMaeus. l?58

53Derdrc@@s now llildAeus- l75al

Alal.la tu nsisLitimN. l75a

65 RtDMa nDana (Lialaitrs- L15A\
66Hituhdo nstEa Li.f,lnetrA- t75a
67Dehchon urbEa O)nr,?cr'rs. l15al

6E {,r,,rr Inviarr (Lima.ui t758)
69 4nthus sDttul.tta (Linn'E.l6 ll5At
7A Votttlh naya LittrEl|A l75A
7l Votaci Ua dnma T$a:J[ lnl
12 Vot@ila albaLi'iuJd(B l75a

73Erithatus tub.. a lLil,ltug'jA !75a)
741Phoenicltus ehrurcs lS.C. Gt'lE]ia. 1114)
75tdt.ola nbevd lLintr'atl.B- n5a\
761Sdicola tonuab (Lidtae,us. 1166\
nl O.nnthe oMthe lLt'inaflJf. 11581
781Trdus netulo Litt,€'us- ns8

'19Lactstela ,@ia (Bcdd?Erl- l7a3\
80Loctst.lla llwtd B (Wolf. l8l0l
8 l Loctstella lusctn'otdes (Savi- 824\
a24Meohalus nhenobdens Ginnaeus. r75E)
8l 4c|@eohal6 Ddlusttis (k hnetL 1798)
a4qcteeDholtt w.!t.dce4s rLinlE4s. l?58)
E5\vlvia cmca O-iJ.d@a. l75a\
861!'Ma con n b I-a}nam l78'l
E1lsvtqa atricaDi a (LiE,ElL.. L75al
481phvllosoDut collebitd (Vi.illc,: lal1)
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89 iiiiiiiEt "* 
(Patw, tt dq t

90iPan6 ,atus.T,r Ltuaeus, l75E
9 l Parus caetuleus Lntlae.ds, l15A
92 Parts noior Ltl'']a€w. IiSa

9 l S n.urcpeo LrBlrs, I15E

94Onolrs oriolus (LiNAeus, li5a)

95Lantusco utio Lin'I'a l. nsa
96 \anius etebi ot Lnld,ats, l15a

91G m t u s Eh n d t i r s (Lin\2rql17t)
96 Pi@ pi@ u,inn?€]us, 1158,

CoNs noneduln Lina3]'ts, 1758
l0( C o tu s ftu s n e za s Li.J$,eJ', l l rA

l 0 l Co&ts corow comE Lint,€nt, l75E
tozCoes .o/d Linacus, t?5E

103s&;!r wka',r Lirutacu!, l?58

10,4Patr€f dorrstdr tlinltaeus, I?58)
105P6s.t nortaus (Li,tlfr'?rj')a 175E,

106 rine i lla coe le bs Linraarl\ l15a
l0'i ai;Juehs chlons l-ia!]6En'. t15E
l 0 ! Cafit,lis.tdw lis O-il]itsttlf. 17 58 )
l$glcudt.hs .Mrabda (Li'nlaelt | 75E)

l t 0 Enbqtra ciiin aLifierlt, I15a

I Enb enzo s.ho. niclus funataels. fi 5a)
Torrlob*rved lpeci.L E4 6l 41

I
2

Analysing the list of species, we can conclude the following I
There arc I I Orders and 29 Families represent€d
From th; total number of I I I species, 39 are strictly wat€rbirds (they belong to
the Otders: Pelecanifomes, Podicipediformes, Ciconiifonfies' Ahserilomes'and
Chaladriifornes) and the presenc€ ofother 13 species also depends on the waler'
There are onty 5 specieJ of waterbirds, which certainly bteed hete Podiceps
cristlrtts, Ard;a ci;erca, Ands platyrchynchas, Gallinula chloropus and Fulica
arra This smatl number is cauaed by the missing shore-vegetation and reeds
and by the increased antkoPic prcssute duting the breeding period The
existence of a breeding colony of Ardea cinerca in the nerest wood' numbering
21-23 breeding pairs, is remarkable
'Ihe s€ssonal ai$ribution shows th€ main importance of fishponds fot birds in

spring, in which season th€re w€re identified 84 species' from which 32 were
4

seen only in this season.
The relative great number of speci€s which are present during summer rs

composed moslly of late, r$pectively eally popula$ons of miSraling birds and non-
breeding individuals, besides the resident a$d bteedlng non'waterDrrds. ano' or
cours€, ofthe 5 breeding waterbird species.
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In our list there were not shoun the quantitotive data of each species (for a
quaniitative analysis lve have not enough data), but th€ inrporlance ofthe researcheC
area is underlined by the great number of individuals, belonging to different
species. scmetimes more than 500birds, especially dudng passage+iine.

'lrb.?. Seasonal dist ibttioh ofth. birdspe.ies

sfAsoNs Lelend
Summer + z7 I

Sprint+ 22 20 2
3

3 .l

SDnns 32 2E 5
l0
t 3 t2 7

E4 63 l l l 100

201

30,00

25,00

20,00

15.00

t0,00

5,00

0,00

Iig, r. Seotokal dirlribttion afthe @ilau"a (% of species)

The number of 9 species ofbirds ofprey is also rerrlarkable.
Because of difficulties in reaching the site, the fishponds aom Bredeni were

not nes€arched regularly each month, and thereforc th€y were not included in the
Synchron Watrebird Census Program; still our results can be compared, and
correspond with those which were obtained in thal program.

The fishponds from Brideni are the only great surfaces of water in the region,
having a gr€at altactivity for birds, especially for waterbirds

For a detailed analisys of the avifauna - qualitative & quantitative aspects,
dynamic. ecology, etc. -.it is recommended for the researches to be continued.
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DATA ON Tf,E AVTFAI]NA FROM TEE "SUB AITtr{P PARI( (SBIU)
IN IIIEMAL, PRE}'ERNAL AND AUTUMNAL ASPECTS

Ana Maria Benedek

''Luctu Blaga" Univ.rsily it Sibit, Fadlty ofsci.hcet Depd4ne af E@log an.l Eni@nental
Prctcchon, St Outz 31, RO 2100 Sibit

RTSUME
l.! biolop variC du parc offrc les condidons necessrircs pour I'cxistcncc d'un nombr. asslz

gand dcs as!4.c5. En l99E j'ai ob3eN6, Fn&nt le! lrch saiso8 m.nrionas, 7l g$&.s cc que
repr€s.nl une diminutiotr avc. 20% mpona A 1970, qoand Drn Sdrcscu a Dord 90 as!ac.s. La
dininutroo nmcriqu. dcs Flrulatior! 6t plu! ac..ntu& si tlous ft co$nt rotrs p&s lc.r aspalcs
ao^rs non.dula, C. Utgilegus 4 C. coron q\t sonr EprcscDrd.s p'r des populatiorN plus
nombrcu$s qu.tr 1970 c. quc dctdnine aussi la diminution dc la biodivirsilC Ftrdanr lcs s.lisons
hiemrl .t prcv€rnal ll qus. pnncipale dc c€s modifications €sl I'auSrncntliotr .L l. prcssion

Kalwords: bird communjties, trophic groups, biodiversity, human impact.

INTRODUCTION
The avian community ofthe "Sub fuiri" park rcsponds rapidly to thc v8riations

ofedvironmental conditions, by changing its qualitative and quantitative structure, thus
being a good indcx for the park's health. This is the main reason for the present study
having as object the park's birds.The existence of a similar sludy published by Dan
Stines€u (1971), otrers thc dsta for a compadson that illustrates the evolution ofth€
park's avifauna in the last 30 years. Thir study also presents some of the possible
causes of these changes because knor,{ing them is essential for protecting the
ecological system representcd by th. park.

The "Sub Arinl' pa* has a total surface of 49 ha and lies along a valley,
runring llom N to S. Its nonhcm bordcr is in the town's c€nter, while its southem pan
stretches to Dumbrava Wood, bordering & newly built district of tbe town, Valea
Aurie. The variety of topographic conditions has crestcd a number ofhabitats: lakes,
brooh hySro- and nesophilous lawns, shmbs, and woods. The prrk is divided ioro 6
s€ctoB, considering its topographic charsctcristics and the vegetalion.

MATERIALS AND METflODS
For this study was used the trans€crs method. astablishing ao invariable route

that cross€s thg p6rk all along its lengrll me{suring 3050 m. The author went through
this route weekly (sometimes jult twice a month), counting the birds seen (€xcepting
the oncs that were just fllng over the park), or heared (mair y the night birds). The
prirhary data wcrc merged into the tables for the thrcc asperts (hiemal, pr€vemal and
auturmal). Th€ tables include for each species, lhc number of individuals, relative
abundancq frequ€ncy and K.A.l..

Regarding the number ofindividuals, there are some spe€ifications to be made.
For lhe species with constant populalions in the park, the tables contain the average
number of individuals, that is the sum of a individuals recorded, divided by the
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numb€r of observations in that aspect. In c{s€ of the accidental birds this \r'as not
possiblc. For example, in the hiemal aspect, it was recorded once (on 02.01 i998) an
indilidual of Dryocopos nanius. If the aveiige number had been calculaied. the
number ofspecies would have been 0.07, but this has to be a whole number. so tbat in
thc tablc it was noted I and for avoiding the errors resuhing from here. it rvas
calculated the ftequency, that is the numbet of days when the species \las reco.ded.
divided by the totsi numbcr ofobservslion drys in the pa*.

Shannon-Wienen index was also used for biodiversity and Morisita index fo.
quanti&ing Changcs in qualitativc ard quaotitotive stnrcture ofthe avifauna

RESULTS AND DISCUSSION
Th. Hi.m.l Arp.ci
This aspect is characteriscd by s low numbei of specigs - 39 - but a very large

number of individuals - 3038- (Table l) due to the pr.sence ofthe thre€ species of
Corwts: C. corone, C. Intgilegt t, C. nonedula that count 2664 individuals, that is 7
times more than the olher rpecies coNidercd togeihcr. ln wioler these species usa the
pa* mainly as a resting place. A l&rge but variabl€ number ofthese birds gather here
in the evenin& spcnding the night in thc trc.s, in thc 2nd, 3rd and panly 4th s€ctor. ln
the moming they lalve, heading partly towards the town's districts, where they feed
on rubbisl! rnd partly towsds the farming lands outside th€ town - especially C
fntgilegus .nd C. cotune. A r'nall number of individuals (100-200) c&n be found in
sometimes fccding in the 4th and 5th s€ctors, on th€ lawn.

Due to the large populations ofcolr-?q lhe hremal aspect has the lowest
biodiversity:.Shannon-Wiener index H = 2 2574

A.ll the 7 irophic groups recorded in the park are present in this aspect. The
onuivores are dodjnant, counting 13 spacics (33.13%). This Sroup includes besides
the typical omnivores (Anas plalrrhwhos, Conlts sp., Passer sp.), spccics that
during the warm season fe€d mainly on insects, but now this kind of food being
diffcult to find, they have a mixed dict, consuming also ftuits and se€ds (Paru.r t albt
Turdts merula. Stunus wlgais). The insectivores count ll sp€ci€s (2E.2%).
including m6ir y the speci€s that fecd on i8€cts found und€r the rind ofthc tre€s. the
most accesfble insrct cltegory in this lcrson (Picoides nojor, P. medius, Sitta
eurcpaea, Certhia familiaris, Pic:us canus). The granivorous, rcpresentd by l0
species (25.64%), wandcr in flocks, fccding on the secds of various trees f,4cel, ,41rr./J,
Platarrur, eL.). Carduelis sp., Parus caetuleus, Pans lwlt/sr,|is, Ctrcotrausres
coccolhrauttes are included in this group. The two species of camivores (5.12%),
Accilter ni*s and Athene zoctrra, f€cd on little birds that livc here. The fish-eaters
aft rcpreseitd by Ahedo allrit consuminS fish from the brook, the potamotrophs
(term introduc€d by Dan Stancscu) in ludc Cinclus cinclus, thal feed mainly on
aquatic larva€, and the fruit-eaters are repres€nted by Turdus 'riscivonts, tha! feeds on
the fruits of the s€miparasite Visam alburn tht.Js helping it to sprcad. Each ol rhese
groups repr€sents 2.56 o/o ofthe total numbef ofsp€cies.
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Ttb| L Binl comnuhities in hietnal aspect

;PECIES
Itrdividmlr

R.l.liw KA"L

I 0.0003 0..15 0.16
i.1 0.00,15 0,50 2.30
I 0.0003 0_26 0.16
.l 0.0011 0.15 0,65
8 0.0026 0.24 l . 3 t
l 6 0.01I 0.50 5 9 0
{ 0.001l 0.85 0.65
I 0.0003 0.t4 0.r6

27 0.0087 0.64 4.42
2 0.0006 o.2a 0.32

352 0 . 1 I 0.J5 57.70
l23E o.1475 0.35 202.95
107{ 0.34 0.42 t76.06
2 0.0006 0.14 0.32
I 0.0003 0.0? 0.16
2 0,0006 0.35 0.32

0.0019 0.5 0.9E
rri ns i I la ddtiliinei I I a l 0,001 0.07 0.J0

5 u.0016 0.78 0.E2
3 0.001 0-07 0.50
E 0.0025 0.15 l . 3 l
32 0.01 0.92
93 0.03 t5.24
7 0.0022 0-71 l . 1 4

0.0051 0.J5 2.62
l l 0.00i5 0.35 l .E0
I8 0.005E
3 0.001 0.85 0.50
2 0.0006 0-2E 0.3.1
z 0.0006 0.35 0.32
2 0.0006 0,15 0.32

0.0019 0.? l 0.9E
l4 0.0045 2.30
2 0.0006 o_2\ 0_32

Troel o dvte s trcPl o.lyt s 4 0-0011 0.57 0.65
20 0.00e1 0.? l 3.2E
3 0.001 0.64 50
I 0.0001 0,21 0, l6

t2 0.0038 0.28 1,96

TOTAL 39 303E

Th. Prcvcmal Arpact
Bcing a aransitional sspect. the prevemal aspect counts the hrghesl number ol

species - 60 (Tablc 2). Besides the sedentary species, winter guens thal havenl lefi
for the ncsting places yet, the sununer guests that begin to afiive in the park, as well as
accid€ntal species can be s€eo. The number of individuals is kept hiSh by the same
species ofcolurJ that bcgn to nest, bcing now permancndy here.
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Regarding the biodiversity, despite the high number of species, the index has a
relatively low value H = 3.25, due to the fact that the populations of Con?s exceed
the other populations considered together.

In tlus aspect 6 trophic groups are present. The insectivores, counting ll
species (51.66%), include species that consume insects found under th€ rind of fte
trees (Picoides sp., Pials sp., Sitta europaea, Certhtalet t/trlts). sp€cies that feed in
the catopy (Parus sp., Phylloscopus sp., Sllvia sp., Ficedula sp.. M sci.dpa slliata,
Frihgilla coekbs) and on the gro!nd (T rdus sp., Stunus wlga s). The omnivores,
1l species (18.33%), incl,rde Corws sp., Passel sp., and the aquatic species lras
pldtyrttyhchos, A, querquedula and Gallinula chloropus. The 8 gmnivorous species
(13.33%) 6nd their food either in the canopy (Carduelis sp., Coccothraustes
coccothr&sles) of on the groudd (Colunba livia, Streptopelia decaocto, Enberiza
calanfud). The csrnivorous are represented by day prcy-birds (Accipilel nisus, B teo
buteo, Falco sltbbuteo), '|dgl,t $ey-bitds (Athene noctuc) and Ciconia ciconia .which
feeds on the lawn next to the lakes. The 4 species offish-eaters (6.6602) arc Alcedo
arrrs, found along the brook, Podiceps rufrcollis that fishes on the lakes, and the two
sp€cies ofherons, //dea cinerea znd Nlcticorax n!c/r?or6, found accidentally in the
p *. Ttdrs viscivotus is the representative of the liuit-eaters ( 1 .66%).

Tth. 2. Bird camunities in bt4.mdl astucl

sf[cIEs
hdtvldud3

Reladr. Fr€q!€ncJ I'A.L

0.001I 0.5 0_16
0.0046 0.82 0.55
0.0011 0.32 0.16
0.0093 0.E2 l .3 l
0-0046 0.16 0-65
0.00u 0.16 0. t6
0.001I 0.32 0.15
0.00t I 0.16 0.16

6 0.0093 l . 3 l
2 0.0021 0,5 0.32

0.00I1 0.16 0,16
36 0.042 0.5 5.90
4 0.m46 I 0.65

0.001I 0.16 0.16
0.028 o.a2 3-93

3 0.0035 0.65 0-50
0.001I 0.16 0.16

E 0.0093 0,65 1 . 3 1
416 0.51 I 71.47
3E 0.ft I

0.0046 0.5 0.65
I 0.0011 0.t6 0.16
2 0.0021 0.65 0.32
2 0.0023 0.5 0.12
z 0.0023 0.5 0.32
36 0.042 I 5.90
I 0.001I 0.16 0,16
2 0.0023 0.65 0.32
l0 0,01I 0.16 1.64
I 0.0011 0.16 0_16
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SPECIf,S I ubber of I R.lrtive

0.00i1 c. l6

l 8

l

Th. Autumtr.l Arp.ct
This is also a transitional aspect. counting a high number of species - 54 -

(although it doesn't reach thc value ofth€ prcv€mal lspccD but the lowest number of
individuals - 480 Cf.bl. 3). The biodivcrsity indcx has the maximum value, H =
4.7\13.

The insectivorous are dominant in this aspect. being represented by 30 spec;es
(55.55%) that feed in the canopy (Regulus rcgulxs, Aegithalos caudau\ Pdrts at -
in the coniferous wood and Pqrus q., Ficedula sp., Phyllorcopus sp - in rhe lcaf
wood), in the shrubs (E iltntcus mbecula, Lanius colhtrio, Troglod),tes tr(gla're!\.
in lhe ̂ i (Delichon urbico), on the banks ofthe brook (Motacil,/a sP ). on lhe ground
lTurdus sp.) or on the trunks (Picoidei sp., Ptcrs lp.) The omnivcrcs. I0 speoes
(18 5l%), are represent€d by Con s sp., Palser sp., AMs plathlrhJnchas, Frlna
ura er.d Gallinula chloropw The granivores include 7 species, lecding in rhe ca.opy
(Cor.l elis q.) or on rhe lJovnd {Colunba lira. Steptopeha decaocta) Tt{o species
of da,v pre,v-birds (,Ealc.) slthhrteo. Buteo bxteo) and lwo species of night prev-birds
\Avo otus, Alhe e nocnta) represent the caftivores (7 49i) Fish-eaters in.l\tde Alc.lo
otthis u\d Podiceps tuUcalr.r (3 ?%) and fruit-eaters Trtd s vlsc)\,onN (l 85d4J
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SPECIf,S
iddividurli

R€ldive ICAL

0.002 0_50 0.16
0_00{ 0.75 0.12
0.008 0.t5 0.65

T 5t 4E0

Qualitalite rlrd qurntitrtivc chrngcs oftha avifaunr in tbc hrt 30 yeirs
The hicmrl rspect
Ahhough rhe number of indiliduals is relativ€ly constant (3180-3038) and the

number of species has dropped only [ith 27.77%. the modification of Shannon-
\liener !nde\ Fom H = 1.9656 to H = 2.2674. shows a decrease in biodivarsity, due
ro the gro$lh ofthc Conra qr. popularions llom 1408 individuals to 2664 (89.20/.).
The de\€lopmcnt of these populations shows a degradation of the natural
environment The other populalions. considered togelher, have suffered a decr€ase of
78 899;

Some oflhe species recorded in 1970 and not seen lhis ye r arc: Anser artser,
liDtga glareols, Accipter gentilis, Buteo lagopus utd Bonbrcilla gortullts. The
specics thar havc rccord€d a great decrease in population size: Strepropelia decaocla
(-96 8,1'/o), Passer donesticus (-95.68yo), Parus palustris (-92.13./o), Ana:
platbrlryrrchot (-91.660/o), Iaxia atnircsna (-89.28%or, stc. Some of the species
hava the same Nmber of ndiiduals @en&ocopos ,najor, Certhia farnilia s, Regulus
re8r,/tr,t) and some have even a larger one (Pan$ caeruk$ (+18.57), Corws corone
(+30.85y.), Cotws noneAlb (99.25o/o), Cotws Ilugilegus (+lM 7%),
Coccolhraustes c(Ecothraustes (+ 107.39%) ). nrc spccies recorded this yeif but nol
observed in 1970 are: Columba lfuia, Dendrocopos medius, Drtgcop.s martius arld
Sbrml/s wlgaris.

Thc pr.varnal rrpact
The number of species is constant (61 in 1970, 60 in 1998), thc number of

individuals has dropped only by 1.2ayo (ftoti 920 to 853), so thar the only sign ofthe
changcs in this aspect is the modification of Shannon-Wiener index froln H = 4.1083
to H = 3 25. Thc rcason ofthe biodivcrsity's decrease is the growh ofth€ Colr-?r rp
populations from 50 in 1970 to 4t2 in 1998 (+ 664%). Thc other populations
considered togcther have diminishcd by 59 67%.

Arnong the species seen by Dan Stin€scu, that were not observed this year are:
Cnlunba @rras, Streptopelia turlur, Milws milws, Clc:t/lus canorus, Galerida
crislato, Luscinia megarhynchos, etc.

Some of$e species that have rccord€d a smaller numbar ofindividuals in 1998
^re: "IrrE torquih (-90yo), Parus Wlustis (-86.660/o), Passer donesticus (-85yo),
Paus najor (a3.58V.).ln this aspect wEre recorded most ofthe spccies that wcre not
s€en 30 y€ars ago: ,{rd$ Ardea cinerea, Wticokt rycticor.tx, Falco
subhuteo, Ficedula albicollis, Muscicdpa sfiiata, Plrllloscopus (/ochih6, Syl|ia
atricopilla, e',c. This is one ofthe reasons why the Morisila index shows the lowest
sirnilitlde be.twaan 1970 ard 1998 regarding the park's avifauna in rhis aspect.
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Thc autumnel rspeat
The number of species dropped with 2i.94% (from 7l to 54) and the number

of individuals with 72.12% (fron t722 to 180), but the value oiihe Shanxon-wiener
index shcws a greater biodiversity (H 1970 = 4 6544. H 1998 =.i 71?i)

This aspec! records the largest number cf specres nct obsen'ej in 1998 (see
Table 4) Some species have a lower number of individuals: .\lokt.tlla a[ba
(-96.07%), Comts corone (-92 85r'or. Anas plath)th)ncho! l-cl 76'"). Canttteir
carn<tbind (-87.5o/o), Delichon urbica (-85.71%) A few specres are ne!r. tro!

rccorded it 1970: Asio olus, Faho tltbb teo, Alcedo atthi:, Phocmcurus o.hnra.
Turdus pila s.

Ttb.4. Th. sp.cies rc.orded i, the ptk in the tcats 1970 and 1996

dtlwsnnyustL.- \1tB
sbblt o tubbteo L.. \758
unru n.u I u s ti rn und I ut L.
,octta no.rea (Sc.ro . I

Gtuia ncu.a @tica (L.. 11 5

arref uDrort r lswinho...167l

Fulica attu atrd L.. l l58

21 4eo otus otusL.- l15a
ZE t tt aluco alu@ (L.. l75a\
t9 t'ir x6lensts (PaJl.. 177l)
l0 Colrnba oerB oe"6L.- l15E
3 l Co hnba IM a done sti.a L. 11 5a
J2 ttr.Dtoozlia.lecaocto d.caocro (Friv.. 1838)
33 ttreDto@ra tutur tunl, L.. 1158\
l4 Clcltl1ts cono s coro,,iL..n5a
35  lce.la athis isDidaL.. \758
36 LtDrDa e4o^t e@Ds L.- 1158
J7 Iyrt tor@illa torqsilla L.. 1758
l8 Ptds vindis tiri.lis L-. l758
t9 Ptcrs c@!r car6 Grn€I.- 1788
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nedilt nedi6 (L.. 115

nanusn4tus t)-.- 1158
Gole.ida .rishta cnstato O, 175

45 l4tdudd @ensis anensisL.. l75A
46 )Ht.rndo tu'tko ae:.a L - llsA

dnerea cnarua 
'flunsr 

. 177 |

Lmtus n'nar tutnu tcorel . l75a
53 Ldttrs colltia colluna tL r15a

Turdus n.tuld nenlaL.- l15a

q rctrotu\ viscteatus L. l75A
C.L Brchm.lE3l

siiaro shota Pall. 1764

olbicolis albicollis (l.'nar.- Bl

.a.nl.us .a.tuleus L-- l75E

sitla errcDaea caesia wolf.lal9
linisL..115a

c@Lbs .oelehs L-. 1758

E6 Corduelis sDinus L.. t15a
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These changes arc represented in Fig. l, 2,3 and 4.
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Cruses ofthe ptrk avifeunr's modificrlions in the l.st 3 decsdes
ln the "Sub Arini" Park ihe causes olthe changes in the avifauna's structure,

are related to the town's evolution, in every aspect (demographicj economic, and
urbanistic). The slbstantial gowth of the town's population in the last decades has
determined the growh ofth€ towlr's area. This was achieved by building new housing
disrricts around the old town, districts that are areas with a high densiry ofpeople and
very few green spaces (there are no gardens). One ofthese distncts is Valea Aurie, in
the southem part ofsibiu, nerr the Dumbrava Wood. It iniucnc€s |he park's avifauna
in two ways. First. it raised the flux of p€ople and cars along the vall€y in the park,
thus increasinS the anthropic pressure exened upon the difrerent components of this
ecological system represenled by the "Sub Arini" Park. Second, the districl is an
obstacle for the b;rds that like open spaces, the lawns along the brook now being
isolated Fom other similar ecosystems.

Besides this increased flux of the people in the park, the grazeing has a
negative inlluence on the vegetation and the fauna.

Another area oflhe park that has sufered great changes is the lake systern,
which, in tum influenced the populations ofaquatic species. The lakes in the 4" and i"
sector are not pennanent, so they can not always offer the conditions needed for their
nesting The permanent lakes (from the 6' sector) are frequently used for fishing. and
the fishermen considering the water birds as their competitors,oien scare them away.

Regarding the passage species noted in 1970. Aythya narild, A. ntroca,
Meryus serrator, Podiceps griseigena, Ahser anser, e!c., th€ fact that they did nol
appear this year can be either accidenta.l or caused by the deSradation of the
environmental conditions in the park- meaning thar now their miSmtion route avoids
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it - or in their breeding and wintering reSions -meaning that their populations have
decreased in number. This is valid for ail the migraroh- and accidentai species The
only speciesl.hat are influenced exclusively b] the enliroinenial .cndilicni in:he park

are tbe sedentaries.
Opinions on the increasing ofihe Conu ? popularions are \ery ditrereni.

both about the cause and fie ways of stopping tll,s process lt Seneral- lhe numexcal
increase ofthese highly adapiable species, is considered the result oflhe eccsyslen j

degftdation. But the gro$'th of populatiots takes place oi y in lhe condit;on oflhe
existence ofan abundant food resource. For the crowq the trophic base is nol offered
by the park but by the town districts in the aase of C. moned a and panly (:

fntgilegus and by the fanninS lands around Sibiu itl case of C corone and C

rt gilee?s. Thus, considering the fact that the abundance ofthe rubbish in the to\ n is
one ofthe causes ofthis Dhenomenot\ coftmon in many other regio[s too, a way of
controlling it would be a b€t1ct hygenization ofthe lown.

CONCLUSIONS
. ?l species ol birds were recorded in "Sub Atini" park hiemal, in prevemal and

autumnal asDects:
. the hiemal aspect is dominated by th€ species Conar corcne C. Irugilegus and C.

monedula, lfrllich .ourrt together 7 times more individuals thad the rest of the
species considered together;

. the hiemal asp€ct records the lowest biodiversity (Shannon_ wiener indexH = 2 26)
due to the high relativc abundance ofcon d 4p.;

. the prevemal aspert being a season when miSration occurs. records the highesl
number of species - 60 - but lhe biodiversity is stil quile low fbr the same
reasoni

. the highest biodiversity is recorded in the auomnal aspect, when the Shannon-
Wiener ind€x is H = 4.71:

. the species recorded in the park belong to 7 trophic groups: fnrit_eaters'
granivorous, omnivorous, camivotouE fsh-sters, potamotrophs, and
insectivorous. The latter are the b€st repr€seated are the;

. the growth of lhe Cc'rws rp. populations in hiemal and autumnal aspects
compensate the diminishment ofth€ other populations, reducing in ihe same time
the biodiversity;

. the most obvious change in bird cammunities' struclure, indicaled by the similitude
indiccx, was observed in prevemal aspect;

r the main cause that determines changes in the qualitattve and quantitative structure
ofthe park's avifauna is the increasing anthrcpir pressure;

. in this case, as s human impact indicator can be used only the sedentary species and
not also the migtatory and passaSe ones,
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