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ABSTRACT

U. Giannakou, A. Kamarianos, Th. Kousouris & St. Kilikidis: Ecological classification of a lowland stream in North Greece.

Benthic macroinvertebrates are the group of organisms most widely used for assessment of river water quality. This paper describes
the effort made to provide an ecological classification of the stream Voiranis in N.Greece, based on benthic macroinvertebrate
communities, in relation to some physico-chemicals features of the stream. Six sampling stations were sampled durinng dry and wet
season (summer and winter of 1994). Six biological indices have been calculated in order to find out which of them is able to
integrate better the local conditions and  evaluate in a clear way the ecological water quality. From the results it was point out that
the Average Score Per Taxon index (ASPT index) gave a precise and clear picture of the stream conditions and was also in accord-
ance with the physico-chemical data of the stream.

ÅIÓÁÃÙÃÇ

Ïé áëëáãÝò ôùí ðåñéâáëëïíôéêþí ðáñáãüíôùí êáôÜ ìÞêïò åíüò ðïôáìïý åðéäñïýí Üìåóá óôçí êáôáíïìÞ êáé ôçí
áöèïíßá ôïõ ðëçèõóìïý ôùí õäñüâéùí ïñãáíéóìþí ðïõ æïýí ó’áõôü. ÐïëëÝò áíèñþðéíåò äñáóôçñéüôçôåò åðéâáñýíïõí
êáé ñõðáßíïõí ôá ðïôÜìéá ïéêïóõóôÞìáôá, ìåôáâÜëëïõí ôéò öõóéêÝò ðåñéâáëëïíôéêÝò óõíèÞêåò ðïõ åðéêñáôïýí êáé
åðïìÝíùò åðéäñïýí óôç äïìÞ êáé ôç ëåéôïõñãßá ôùí õäñüâéùí âéïêïéíùíéþí. Ïé âåíèéêïß ìáêñïáóðüíäõëïé ïñãáíéóìïß
áðïôåëïýí ôïí êáôáëëçëüôåñï âéïëïãéêü äåßêôç ôùí ðåñéâáëëïíôéêþí óõíèçêþí óôá ðïôÜìéá (Barton et al. 1992,
Lenat et al. 1994). Ôá óõóôÞìáôá âéïëïãéêþí äåéêôþí ðïõ ÷ñçóéìïðïéïýí áõôïýò ôïõò ïñãáíéóìïýò âïçèïýí íá
åñìçíåõôïýí ïé ðëçñïöïñßåò ðïõ äßíåé ç âéïêïéíüôçôá ãéá ôçí êáôÜóôáóç ôïõ ðïôÜìéïõ ïéêïóõóôÞìáôïò. Ìå áõôüí ôïí
ôñüðï ðñáãìáôïðïéåßôáé ìéá ïéêïëïãéêÞ ôáîéíüìçóç ôïõ ðïôáìïý, ôï ïðïßï ÷ùñßæåôáé óå äéÜöïñåò æþíåò. Óôçí êÜèå
æþíç áðïäßäåôáé ìéá ïéêïëïãéêÞ ðïéüôçôá ôùí íåñþí áíÜëïãá ìå ôçí âéïêïéíùíßá ðïõ ìðïñåß íá óõíôçñÞóåé, êáèþò
óå ðåñéï÷Ýò óõíå÷ïýò ñïÞò õðÜñ÷åé ìéÜ éó÷õñÞ ó÷Ýóç áíÜìåóá óôçí âåíèïðáíßäá ôçò ðåñéï÷Þò êáé óôá ðåñéâáëëïíôéêÜ
ôçò ÷áñáêôçñéóôéêÜ (Wright, 1995).

Óêïðüò áõôÞò ôçò ìåëÝôçò åßíáé ç ïéêïëïãéêÞ ôáîéíüìçóç åíüò ðåäéíïý ñÝìáôïò óôçí Â.ÅëëÜäá êáé ï ðñïóäéïñéóìüò
ôçò ïéêïëïãéêÞò ðïéüôçôáò êáé ðéèáíÞò ñýðáíóÞò ôïõ, ÷ñçóéìïðïéüíôáò ôïõò âåíèéêïýò ìáêñïáóðüíäõëïõò ïñãáíéóìïýò
ùò äåßêôåò ðïéüôçôáò ôïõ ðïôÜìéïõ ïéêïóõóôÞìáôïò, óå ó÷Ýóç ìå ïñéóìÝíåò öõóéêï÷çìéêÝò ðáñáìÝôñïõò ôïõ íåñïý.

ÌÅÈÏÄÏËÏÃÉÁ

Ç ìåëÝôç ðñáãìáôïðïéÞèçêå óôï ñÝìá ÂïúñÜíçò ðïõ áíÞêåé óôçí ëåêÜíç áðïññïÞò ôïõ ðïôáìïý Óôñõìþíá. Ôï
ñÝìá áõôü Ý÷åé ìÞêïò 15 ÷ëì. êáé ïé ðçãÝò ôïõ âñßóêïíôáé êïíôÜ óôçí êïéíüôçôá Áíù Êåöáëáñßïõ (Íïìüò ÄñÜìáò).
ÅðéëÝ÷èçêáí Ýîé óôáèìïß äåéãìáôïëçøßáò óå ó÷Ýóç ìå ôéò áíèñùðïãåíåßò äñáóôçñéüôçôåò óôçí ðåñéï÷Þ. Ï óôáèìüò 1
âñßóêåôáé 50ì áðü ôçí ðçãÞ êáé ÷ñçóéìïðïéÞèçêå ùò óôáèìüò áíáöïñÜò. ÌåôÜ áðü 100ì âñßóêåôáé Ýíá é÷èõïôñïöåßï
ðÝóôñïöáò (åôÞóéá ðáñáãùãÞ 100ô) ðïõ ñß÷íåé ôá áðüâëçôÜ ôïõ óôï ñÝìá. Ï äåýôåñïò óôáèìüò ôïðïèåôÞèçêå áêñéâþò
ìåôÜ. Ï ôñßôïò ôïðïèåôÞèçêå ðåñßðïõ 500ì ìåôÜ, ìÝóá óôçí êïéíüôçôá Áíù Êåöáëáñßïõ. Ï ôÝôáñôïò óôáèìüò
ôïðïèåôÞèçêå 500ì ìåôÜ ôï ÷ùñéü. Ï ðÝìðôïò óôáèìüò ôïðïèåôÞèçêå 3,5-4÷ë. ìåôÜ ôï ÷ùñéü, üðïõ âñßóêïíôáé áãñïôéêÝò
êáëëéÝñãåéåò. Ï Ýêôïò ôïðïèåôÞèçêå 10÷ë. ìåôÜ, (15÷ë. áðü ôçí ðçãÞ), óôçí áñ÷Þ ôïõ áñäåõôéêïý óõóôÞìáôïò, óôá
ÔåíÜãç Öéëßððùí, üôáí ôï ñÝìá ÂïúñÜíçò ðáßñíåé ôçí ìïñöÞ êáíáëéïý. ¸ãéíáí äýï äåéãìáôïëçøßåò, ç ìßá êáôÜ ôçí
äéÜñêåéá ôçò îçñÞò ðåñéüäïõ êáé ç Üëëç êáôÜ ôçí äéÜñêåéá ôçò õãñÞò ðåñéüäïõ ôïõ 1994. Áðü êÜèå óôáèìü óõëëÝ÷èçêáí
ðÝíôå äåßãìáôá ìáêñïáóðüíäõëùí ìå ôçí âïÞèåéá åíüò äåéãìáôïëÞðôç ôýðïõ Surber ôñïðïðïéçìÝíïõ êáé ôñßá äåßãìáôá
íåñïý ðïõ ìåôáöÝñïíôáí óôï åñãáóôÞñéï.  ÅîåôÜóèçêáí ïé ðáñáêÜôù ðáñÜìåôñïé: B.O.D.
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êáé P-PO
4
 óýìöùíá ìå ôéò ôå÷íéêÝò ôïõ PHA Standard Methods, (1989) êáé H.M.S.O. methods (1980). Åðßóçò óôï

ðåäßï ìåôñÞèçêáí óå êÜèå óôáèìü , ç èåñìïêñáóßá íåñïý, ôï pH êáé ôï äéáëõìÝíï óôï íåñü ïîõãüíï, êáèþò êáé ç
ôá÷ýôçôá êáé ç ñüç ôïõ íåñïý. Ôá óõóôÞìáôá âéïëïãéêþí äåéêôþí ðïõ åöáñìüóôçêáí óôïõò âåíèéêïýò
ìáêñïáóðüíäõëïõò ïñãáíéóìïýò åßíáé ôá åîÞò: ï äåßêôçò Biological Monitoring Working Party (BMWP index) êáé o
Average Score Per Taxon(ASPT) (Armitage et al. 1983), o Biological Monitoring Water Quality (t-BMWQ) êáé ï
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Average Biological Water Quality (a-BMWQ) (Camargo, 1993), o Extended Biotic Index (E.B.I.) (Woodiwiss,1978) êáé
ï Belgian Biotic Index (B.B.I.) (De Pauw et al. 1983). Ç ôáõôïðïßçóç ôùí äåéãìÜôùí Ýãéíå ãéá ôéò áíÜãêåò ôùí äåéêôþí,
ìå÷ñé ôï åðßðåäï ôçò ïéêïãÝíåéáò Þ ôïõ ãÝíïõò êáé óå ïñéóìÝíåò ïìÜäåò Ýöôáóå ìÝ÷ñé ôï åðßðåäï ôïõ åßäïõò.

ÁÐÏÔÅËÅÓÌÁÔÁ - ÓÕÆÇÔÇÓÇ

Óôïí Ðßí.1 ðáñïõóéÜæåôáé ç ìÝóç ó÷åôéêÞ áöèïíßá ãéá êÜèå ôáîéíïìéêÞ ïìÜäá (taxa)  ðïõ âñÝèçêå óôïõò óôáèìïýò
äåéãìáôïëçøßáò. ÓõíïëéêÜ êáôáãñÜöçêáí 24 ôáîéíïìéêÝò ïìÜäåò âåíèéêþí ìáêñïáóðüíäõëùí óå üëïõò ôïõò óôáèìïýò.
Áôïìá ôïõ ãÝíïõò Hydroptila (Ôñé÷üðôåñá) âñÝèçêáí ìüíï óôéò ðçãÝò (Óô.1), êáèþò ãéá ôçí áíÜðôõîÞ ôïõò áðáéôïýí
õøçëÞ ðïéüôçôá íåñïý êáé âñýá ãéá õðüóôñùìá, üðùò ôï Fontinalis sp. ðïõ óõíáíôÜôáé óôïí óôáèìü áõôü. Ç êáôáíïìÞ
ôçò ôÜîçò ôùí Eöçìåñüðôåñùí êáôÜ ìÞêïò ôïõ ñÝìáôïò ðáñïõóéÜæåé éäéáßôåñç óçìáóßá êáèþò êÜðïéá åßäç åßíáé ðïëý
åõáßóèçôïé äåßêôåò ïñãáíéêÞò ñýðáíóçò (Ecdyonurus, Rhithrogena), êÜðïéá Üëëá åßíáé éäéáßôåñá áíèåêôéêÜ (Ephem-
era, Caenis) êáé êÜðïéá åßíáé áäéÜöïñá êáé äéáâéþíïõí ó÷åäüí ðáíôïý (Baetis, E. ignita). Åíôïýôïéò ôá Baetis sp. êáé E.
ignita äåí âñÝèçêáí óôïí Óô.6 óå êáìßá áðü ôéò äýï äåéãìáôïëçøßåò. Ôá åßäç Ephemera danica êáé Caenis luctuosa
óõëëÝ÷èçêáí ìüíï óôïí Óô.6. Ôá åßäç áõôÜ åßíáé áíèåêôéêÜ óôç ñýðáíóç êáé ìðïñïýí íá äéáâéþíïõí óå ÷áìçëÝò
óõãêåíôñþóåéò ïîõãüíïõ (Belfiore,1983). Ï Óô.6 ðáñïõóéÜæåé ôç öôù÷üôåñç óýíèåóç âåíèïðáíßäáò êáé ôçí ìéêñüôåñç
áöèïíßá áðü üëïõò ôïõò óôáèìïýò. Ôá óçìáíôéêüôåñá åßäç Þôáí ôï Chironomus th. plumosus, Bithynia tentaculata êáé
Caenis luctuosa, üëá åßäç ðïõ ðñïóáñìüæïõí ôéò áíÜãêåò ôïõò ãéá íá ìðïñïýí íá åðéâéþíïõí óå íåñÜ ìå åðéâáñõìÝíç
ðïéüôçôá (Girod 1980, Rivosecchi 1984). Ï ìïíáäéêüò áíôéðñüóùðïò ôùí áìößðïäùí, ôï åßäïò Gammarus pulex
óõëëÝ÷èçêå óå üëïõò ôïõò óôáèìïýò óå ìåãÜëç áöèïíßá åêôüò ôïõ Óô.6 üðïõ óõëëÝ÷èçêáí ðïëý ëßãá Üôïìá.

Ïóï áöïñÜ ôéò öõóéêï÷çìéêÝò ðáñáìÝôñïõò, áîßæåé íá óçìåéùèåß ç äéáöïñïðïßçóç ôïõ Óô.6 áðü ôïõò õðüëïéðïõò

Taxa
Óô.1

Éïýë./Äåê.

Óô.2

Éïýë./Äåê.

Óô.3

Éïýë./Äåê.

Óô.4

Éïýë./Äåê.

Óô.5

Éïýë./Äåê.

Óô.6

Éïýë./Äåê.

Hydropsychidae ** * * *** ** **

Rhyacophilidae * * *

Hydroptilidae *

Baetis * * ** ** * * *** *** *** **

Ephemerella ** *** * * * *

Rhithrogena * * *

Ecdyonurus * ** * * *

Caenis * **

Ephemera *

Elminthidae * *** * ** * ** ** * * *

Chironomidae ** *** *** * ** * **

Simulidae * * * * *

Limonidae *

Psychodidae *

Gammaridae *** **** *** *** *** *** *** *** **** *

Theodoxus * ** * ** ** *** **** *** *** *** *

Bithynia *** *** ** *** *** **** *** ** * **

Gyraulus * * * * **

Physa *

Planariidae * **

Dugesiidae * * *

Dina *

Lumbricidae *

Tubificidae ** *** * ** **

Ðßí. 1. ÌÝóç ó÷åôéêÞ áöèïíßá (n=5) ôùí ôáîéíïìéêþí ïìÜäùí (taxa) ðïõ âñÝèçêáí óôï ñÝìá ÂïúñÜíçò êáôÜ ôçí îçñÞ
êáé ôçí õãñÞ ðåñßïäï ôïõ 1994. (*=1-50 Üôïìá, **=50-100, ***=100-1000, ****= >1000)
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Ï óôáèìüò áõôüò ðáñïõóßáóå ÷áñáêôçñéóôéêÜ óôÜóéìùí íåñþí êáôÜ ôçí îçñÞ ðåñßïäï êáèþò ôï íåñü ôïõ
÷ñçóéìïðïéåßôáé ãéá áñäåõôéêïýò óêïðïýò. Óçìåéþèçêå ìåßùóç ôïõ äéáëõìÝíïõ óôï íåñü ïîõãüíïõ êáôÜ 3 ìïíÜäåò
áðü ôïí ìÝóï üñï, åðßóçò ìáæß ìå ôïí Óô.5 äÝ÷åôáé ôçí åðéâÜñõíóç óå Üæùôï íéôñùäþí éüíôùí ðïõ ðñüÝñ÷åôáé áðü ôá
åêðëýìáôá ôùí ãåùñãéêþí åêôÜóåùí. Ôï B.O.D.

5
 áõîÜíåé áðü ôïí Óô.1 óôïí Óô.2, ãåãïíüò áíáìåíüìåíï ëüãù ôçò

ëåéôïõñãßáò ôïõ é÷èõïôñïöåßïõ, ÷ùñßò üìùò íá õðåñâáßíåé ôï åðéèõìçôü üñéï ãéá ôç äéáâßùóç ôùí øáñéþí. Ïé ôéìÝò ôïõ
B.O.D.

5
 ðáñáìÝíïõí øçëÝò êáé óôïí Óô.3, åíäåéêôéêü ôçò åðéñïÞò ôïõ é÷èõïôñïöåßïõ êáé ìüíï ìåôÜ ôïí Óô.4 ðáñáôçñåßôáé

ìåßùóç ôçò óõãêÝíôñùóçò ëüãù ôçò âéïáðïäüìçóçò êáé ôçò õøçëÞò ñïÞò ôïõ íåñïý. Óôï Óô.6 ïé ôéìÝò åðáíÝñ÷ïíôáé óôï
åðßðåäï ôïõ Óô.2, ëüãù ôçò ÷áìçëÞò ñïÞò (ìçäåíéêÞò ôï êáëïêáßñé) êáé ôùí åêðëõìÜôùí áðü ôéò ãýñù ãåùñãéêÝò
åêôÜóåéò. Ôï áììùíéáêü Üæùôï ðáñïõóßáóå óçìáíôéêÞ áýîçóç áðü ôïí Óô.1 óôïí Óô.2 îåðåñíþíôáò ôá üñéá ãéá ôç
äéáâßùóç ôùí øáñéþí óå ãëõêÜ íåñÜ (ÖÅÊ 438/86). Ïé ßäéåò ôéìÝò ðáñáìÝíïõí êáé óôïí Óô.3 êáé ìåôÜ áñ÷ßæïõí êáé
öèßíïõí ùò ôïí Óô.6 ðïõ ðáñïõóéÜæåé ôéò ÷áìçëüôåñåò ôéìÝò ëüãù ôùí äéáäéêáóéþí ôçò íéôñïðïßçóçò êáé ôçò áíáãùãÞò
ôùí íéôñéêþí éüíôùí áðü ôïõò ìéêñïïñãáíéóìïýò (Wetzel, 1983).

Ðßí.2 ÌÝóç ôéìÞ (n=3) ôùí öõóéêï÷çìéêþí ðáñáìÝôñùí óôïõò óôáèìïýò äåéãìáôïëçøßáò óôï ñÝìá ÂïúñÜíçò.
ÅðéëÝ÷èçêáí Ýîé óõóôÞìáôá âéïëïãéêþí äåéêôþí ðïõ åßíáé ðåñéóóüôåñï äéáäåäïìÝíá óôçí Åõñþðç (Ðßí.3). Åãéíå

ìéá ðñïóðÜèåéá óýãêñéóçò ìåôáîý ôïõò ãéá íá äéáðéóôùèåß ðéü áðü áõôÜ ëåéôïõñãåß êáëýôåñá óôéò ôïðéêÝò
ðåñéâáëëïíôéêÝò óõíèÞêåò êáé äßíåé ôç äõíáôüôçôá ïéêïëïãéêÞò ôáîéíüìçóçò ôïõ ñÝìáôïò. Ï áããëéêüò äåßêôçò BMWP

ÐáñÜìåôñïé
Óô.1

Éïýë./Äåê.

Óô.2

Éïýë./Äåê.

Óô.3

Éïýë./Äåê.

Óô.4

Éïýë./Äåê.

Óô.5

Éïýë./Äåê.

Óô.6

Éïýë./Äåê.

èåñìïêñáóßá C 16 16 17.5 16.4 17 16.6 16.5 16 16.5 15.5 17.8 13.5

Äéáë. ïîõã. mg/l 9.5 9.6 10.2 9.2 11 8.6 10.1 10.2 9 10.6 6.4 9.5

pH 7.47 7.48 7.58 7.65 7.74 7.72 7.8 7.85 7.88 7.8 8.15 8.2

B.O.D.
5
 mg/l 0.7 0.25 1.3 0.65 1.4 0.65 1.2 0.5 1.1 0.5 1.3 0.8

N-NO
3 

mg/l 0.83 0.95 0.77 1.1 0.75 0.9 0.77 0.97 0.78 0.96 0.8 0.96

N-NO
2
 ìg/l 12.4 8.37 16.2 14.7 19 12.8 21 17.3 24.3 32.5 34.9 35.3

N-NH
3
 mg/l 0.06 0.04 0.55 0.4 0.5 0.35 0.07 0.06 0.06 0.045 0.042 0.038

P-PO
4
 ìg/l 7.46 6.6 11.3 10.6 10.8 11.5 9.26 11.9 10.9 13.3 4.7 10.2

ÑïÞ m3/sec 1.25 1.35 1.24 1.36 0.77 1.44 1.12 1.61 0.65 1.28 N.D. 0.83

Äåßêôåò
Óô.1

Éïýë./Äåê.

Óô.2

Éïýë./Äåê.

Óô.3

Éïýë./Äåê.

Óô.4

Éïýë./Äåê.

Óô.5

Éïýë./Äåê.

Óô.6

Éïýë./Äåê.

Áñ. taxa 8 9 7 11 8 10 16 8 15 8 3 6

BMWP 38 43 33 71 26 40 67 37 60 31 9 27

ASPT 5.42 6.14 4.71 5.91 4.33 5 5.15 5.28 5 5.16 3 4.5

t-BMWQ 72 80 61 129 62 89 128 75 115 61 20 48

a-BMWQ 9 10 8.7 9.92 7.75 8.9 8.53 9.37 8.21 8.71 6.66 8

E.B.I. 6 6 6 8 5 6 9 7 8.5 7 5 6

B.B.I. 6 6 5 8 5 5 10 7 9 8 4 5

êáèþò êáé ï áíôßóôïé÷ïò éóðáíéêüò t-BMWQ Ýäåéîáí íá åðçñåÜæïíôáé Ýíôïíá áðü ôïí áñéèìü ôùí taxa, áðïäßäïíôáò
óôïõò óôáèìïýò ìå ôïí ìåãáëýôåñï áñéèìü ôáîéíïìéêþí ìïíÜäùí ôçí õøçëüôåñç ðïéüôçôá êáé ìç ëáìâÜíïíôáò õðüøç
ôá öõóéêï÷çìéêÜ ÷áñáêôçñéóôéêÜ ôïõ êÜèå óôáèìïý.

Ïé äåßêôåò ASPT (áããëéêüò) êáé a-BMWQ (éóðáíéêüò), ðñïÝñ÷ïíôáé áðü ôïõò ðáñáðÜíù äåßêôåò BMWP êáé t-
BMWQ áíôßóôïé÷á, äéáéñþíôáò ôç âáèìïëïãßá ôïõ êÜèå óôáèìïý ìå ôïí áñéèìü ôùí taxa ðïõ âñÝèçêáí. Åßíáé Ýôóé
áíåîÜñôçôïé áðü ôï ìÝãåèïò ôïõ äåßãìáôïò êáé äåß÷íïõí ìéêñÞ åõáéóèçóßá óôéò åðï÷éáêÝò äéáêõìÜíóåéò. Ïé Rico et al.
(1992), âñÞêáí üôé óå óõíèÞêåò üðïõ ç ìéêñÞ ðïéêéëïìïñößá ôçò âåíèïðáíßäáò äåí åßíáé áðïôÝëåóìá ñýðáíóçò áëëÜ ôçò

Ðßí.3 ÔéìÝò ôùí Âéïëïãéêþí äåéêôþí ðïõ õðïëïãßóèçêáí ãéá êÜèå óôáèìü äåéãìáôïëçøßáò óôï ñÝìá ÂïúñÜíçò êáôÜ ôçí
îçñÞ êáé ôçí õãñÞ ðåñßïäï ôïõ 1994.
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ìåéùìÝíçò âéïëïãéêÞò éêáíüôçôáò ôïõ ïéêïóõóôÞìáôïò (÷áìçëÞ óõãêÝíôñùóç èñåðôéêþí, üðùò óõíÞèùò óõìâáßíåé óôéò
ðçãÝò), ôüôå ï äåßêôçò ASPT  ëåéôïõñãåß êáëýôåñá áðü ôïí BMWP, äßíïíôáò ôéìÝò ðïõ áíôéóôïé÷ïýí óå ìéá õøçëÞ ðïéüôçôá
íåñïý. Óå áíÜëïãá óõìðåñÜóìáôá ïäçãÞèçêå êáé ï Camargo (1993) ÷ñçóéìïðïéüíôáò ôïõò éóðáíéêïýò äåßêôåò t-BMWQ
êáé a-BMWQ. Óôï ñÝìá ÂïúñÜíçò, ïé äåßêôåò ASPT êáé a-BMWQ ëåéôïýñãçóáí ìå ôïí ßäéï ôñüðï ôïðïèåôüíôáò  ôïí Óô.1
óôçí õøçëüôåñç ðïéïôéêÜ èÝóç êáé êáôÜ ôçí îçñÞ êáé êáôÜ ôçí õãñÞ ðåñßïäï, ðáñüôé ïé äéáöïñÝò ìå ôïõò åðüìåíïõò
óôáèìïýò äåí Þôáí ðïëý ìåãÜëåò. Áõôü üìùò åßíáé áíáìåíüìåíï êáèþò ôï ñÝìá åßíáé ðåäéíü. Ç èåñìïêñáóßá ôïõ íåñïý
ôçò ðçãÞò Þôáí áñêåôÜ õøçëÞ êáé äåí åðÝôñåðå ôçí ðáñïõóßá taxa õøçëüâáèìùí, üðùò ôá Ðëåêüðôåñá, ðïõ èá äéá÷þñéæáí
åõêñéíÝóôåñá ôïí Óô.1 áðü ôïõò åðüìåíïõò, áëëÜ ðïõ óõíáíôþíôáé óå èåñìïêñáóßåò êÜôù ôùí 12 oC êáé ðÜíù áðü 700ì.
õøüìåôñï. Ï äåßêôçò ASPT äßíåé ôçí äåýôåñç èÝóç óôïí Óô.4, áêïëïõèïýí ï Óô.5, ï Óô.2, ï Óô.3 êáé ôåëåõôáßïò ï Óô.6.
Óõìöùíåß Ýôóé ìå ôéò áíáëýóåéò ôùí öõóéêï÷çìéêþí ðáñáìÝôñùí üðïõ åíôïðßæåôáé ìéá åðßäñáóç óôïõò Óô.2 êáé Óô.3 áðü
ôá áðüâëçôá ôïõ é÷èõïôñïöåßïõ, (áýîçóç ôçò óõãêÝíôñùóçò ôùí B.O.D.

5
, N-NH

3
) åíþ áðü ôïí Óô.4 êáé ìåôÜ ïé ôéìÝò ôùí

ðáñáìÝôñùí áõôþí ìåéþíïíôáé óçìáíôéêÜ. Ï äåßêôçò a-BMWQ äéáöïñïðïéåßôáé áðü ôïí ASPT êáôáôÜóïíôáò ôïí Óô.2
óôç äåýôåñç èÝóç. ÏÉ Üëëïé äýï äåßêôåò (E.B.I. êáé B.B.I) äåí êáôïñèþíïõí íá äéáöïñïðïéÞóïõí ôïõò óôáèìïýò áíáìåôáîý
ôïõò. Óôç ìåéùìÝíç åõáéóèçóßá ôïõ E.B.I. üôáí ÷ñçóéìïðïéåßôáé óå íåñÜ ÷áìçëÞò ðåñéåêôéêüôçôáò èñåðôéêþí áëÜôùí
êáôÝëçîáí êáé ïé Rossaro et al. (1993). Áðü üëïõò ôïõò ðáñáðÜíù äåßêôåò , ï ASPT êáôüñèùóå íá áðïäþóåé ðéóôüôåñá
ôçí åéêüíá ôïõ ñÝìáôïò óå ó÷Ýóç ìå ôéò áíáëýóåéò ôùí öõóéêï÷çìéêþí ðáñáìÝôñùí, ðáñüëç ôçí öôù÷üôåñç óýíèåóç ôçò
ðáíßäáò óõãêñéôéêÜ ìå Ýíá ïñåéíü ñÝìá (Ó÷.1).

Ó÷.1 Äéáêýìáíóç ôéìþí ôïõ äåßêôç ASPT óôïõò äåéãìáôïëçðôéêïýò óôáèìïýò óôï ñÝìá ÂïúñÜíçò.
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