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Enningdal catchment area




* Forsura vann pH<5,0

» Ukalkede, svakt forsura vann pH 5,5-6,0

o Kalkede vann 6,0-7,0






Historiske data pa fisk

» Huitfeldt-Kaas 1918
* Vasshaug & Vgllestad 1990:

Vasshaug kartla fiskestatus 1 150 fiskevann
pa 1950-tallet



Intervju-undersgkelse 2000/2001:

42 vann
114 bestander
> 42 bestander tapt (sur nedbgr?)
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2002-2007:
Pragvefisket og
prgvetatt for
krepsdyr:

Norge: 48 vann
Sverige: 18 vann

22 arter
> 10 000 individer



Gjennomsnittlige verdier for noen vannkjemiske
parametre | Ikke-kalka og kalka innsjger

pH Labilt Al ANC
Ikke-kalka 5.25 37 ug/L 38 pekv/L
Kalka 6.61 3 Mg/l 142 uekv/L
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Ogsa informasjon om:
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Alona affinis (Leydig 1860)
Family chydoridae, Stebbing
Genus Alona, Baird 1843

Key characteristics: 5‘"‘
A. affinis is the largest species in the genus Alona. Its postabdomen has >
an oval form and 1s similar to the postabdomen of A. quadrangularis :
with altogether 14-18 teeth. It differs from the latter species having ul

4-6 fine spinules on the basal spine close to the base. In contrast to A.
quadrangularis. A. affinis have two instead of three head pores. Its colour

varics with brown and read as the dominating colours. = " "5 :‘ =
VALK e 4
Female: 0.6 - 1.3 mm. 2 U oS0 ¥
Male: 0.7 - 0.9 mm. 3,0t o &
Ll '!l'.
Distribution: N4 ";,:'! ® A4
A. affinis is a littoral species which occurs in 43% -y "
of lli investigated wa;t::r bodies and is the most ."’."T 80 Solo it 80 Suridos Ay )
common of the Alona-species. It is distributed ' ¥ 4 % L
in all parts of the country from sea level and - 'f'- - =
to 1396 m a.s.1. with highest frequency at low & a0 0
altitudes. It’'s common in all types and sizes of . .
water bodies and lives both in vegetation and L W “ =
on stony/sandy bottom. The species have ’ 0 0
a wide tolerance towards pH (pH 3.9 R R N e ol ol e R el St el
- pH 9.1). A. affinis has been found
in brackish water (957.0 mS/m) i
and occurs also in very dilute i s = B S EnIctvity (msim)
mountain waters "2 .y % 2
(0.4 mS/m), ¥ o - po
; : > oy
W e t 20 20
- "™ . -
. é‘ 7 :‘i 2 <5 45 5,0- 55- Bl 8,5- T8 T8 2 <10 18 15 20- 30- T, >
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The occurence of two Alona sp. due to pH

Alonha rustica
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artsantall
Turb
Farge
Kond-25
pH
Alk-3
Ca

Mg

Na

K

SSS
S04
Cl
NO3
Si

Al
Tm-Al
Om-Al
Um-Al
Pk-Al
Tot-P
ANC

Akse 1
0,359
-0,033
-0,007
0,616
0,547
0,561
0,500
0,570
0,449
0,465
0,406
0,362
0,309
0,237
0,098
-0,174
-0,477
-0,318
-0,546
-0,080
0,014
0,616

Akse 2
0,240
0,367
0,377

-0,043
-0,073
-0,037
0,014
0,200
0,109
0,182
-0,123
-0,094
-0,083
-0,089
0,149
0,370
0,098
0,238
-0,083
0,420
0,283
0,072

Akse 3
0,011
-0,163
-0,029
0,014
0,080
0,030
-0,014
-0,156
0,007
-0,349
0,022
-0,123
0,004
-0,074
0,127
-0,065
-0,026
-0,026
0,053
-0,116
-0,036
-0,058

Akse 4
-0,085
-0,040

0,043
0,188
0,212
0,229
0,159
0,069
0,152
0,051
0,036
-0,065
0,098
0,007
0,178
0,036
-0,062
-0,040
-0,076
0,014
0,036
0,246



Bosmina longispina
Acroperus harpae
Alonopsis elongata
Polyphemus pediculus

Eudiaptomus gracilis

pH 4,5

>90%
50-90
10-50

<10%

pH 7,5




Ceriodaphnia quadrangula
Macrocyclops fuscus
Diacyclops nanus
Acantholeberis curvirostris
Alona rustica

pH 4,5

>90%

50-90

10-50

<10%

pH 7,5



Achantoleberis curvirostris
(O.F. Miiller 1776)

Family Macrothricidae Norman et Brady
Genus Achantoleberis Lilljeborg 1853

Key characteristics:

Because of its characteristic look, this species is easy to separate from
other species. Its head which constitutes about one third of the entire
animal is dorsally curved and ends up in a pointed tip. Here the long
and spectacular antennae bend backwards towards the carapace which
is about as high as it is long. Parts of the postabdomen are seen outside
carapace. It has a row of small teeth and the abdominal claw is
relatively short wearing to strong teeth close to the base. While

voung individuals has a bright grey greenish colour, adults

are dark green often with a tinge of yellow brownish § e
colour
L]
Elevation (m a.s.l.) Surface area (da)
Female: Length 0.9-2.0 mm. . 7 . a0 a0
Male: Length 0.6-1.2 mm. d % %
30 1 30
Distribution: 20 | - 20
A. curvirostris is found in 350 water bodies, = -
or 16% of the investigated lakes. Because ° °
it occurs with highest frequency in acid 0 0
cooc c N ~ <100 100- 300- 500- - 1000-  =1300 0 oM o,1- 1.0- w0 100-  >1000
water, it is used as an indicator of P M 49 0% w9 1 608 03 83 99 %9
acid water. Le. when pH<5.0 it =
occurs in more than half of * o
the investigated localities. ’ 80 Conductivity imS/m)
Most of these are situated v . . %
between 300 and 1000 m. . . %
a.s.1. It is most common " . . 40
in ponds and small lakes. 4 i -y
often with a high content  * . 9%, = I I I I
of humus. * "_ - “'t e '?" 0
T s . W 75 <10 10 15 20 30 40- Sp- 7O >
. . -‘ 74 14 19 23 39 43 63 99 100




Diacyclops nanus (Sars 1863)
Family Cyclopidae, G.O. Sars
Genus Diacyclops, Kiefer 1927

Keyv characteristics:

This species may resemble D. bicuspidatus having a relatively long tail
with the outer edge seta attached close to the middle. However D, nanus
is much smaller. its body is less slender, and the antenna 1s composed
of 11 joints compared with 17 joints in D. bicuspidatus. The body of D.
nanus 1s rather pellucid, with a faint vellow or reddish tinge.

Female: Length 0.7-0.9 mm.
Male: Length 0.6-0.7 mm.

Distribution: A i8S VA
D. nanus 1s the only species in the genus Diacyclops A :
which is widely distributed in Norway and so far R |
has been recorded from 444 localities. it means o
about 20% of the investigated water bodies. It ' Tl'
occurs with highest frequency in ditches and ‘s
small ponds situated from sea level to 1444 _
m.a.s.l. . nanus 1s used as an indicator of .
acidity and when pH<=5.0, it is found in more i 3

than half of the water bodies. It is most ‘g
common in low and medium electrolyte
rich water (<5.0 mS/m). NI

Elevation (m a.s.l.)

Surface area (da)

40 - 41 W W e 00
o098 08 2 ] o]

Conductivity {mS/m)

45 50
43 54
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pH 4,5
Pleuroxus truncatus
Sida crystallina
Eucyclops serrulatus
Paracyclops affinis
Cyclops scutifer
Daphnia cristata
Eucyclops speratus
Alonella exigua
Ceriodaphnia megops
Mesocyclops leuckarti
Bosmina longirostris
Ceriodaphnia pulchella
Eucyclops macrurus
Rhynchotalona falcata
Alona costata
Alona rectangula

pH 7,5




Daphnia cristata (Sars 1861)

Family Daphniidae f}f%ﬁ

Genus Daphnia O.F. Miiller 1785

Kkey characteristics: ; : :
Though it may vary in size, D. cristata is one of the smallest daphniids.It . "ﬁ
is characterised by the crista which continues around the whole perimeter
of the head, tarting from the rostrum. The head is large and makes up
about 1/3 of the whole animal which has the greatest width ine middle of
carapace. The species is easily separated from other Daphnids because it
do not has the bristle on the first joint of the three segmented branch of
the second pair of antennae. It is rather colourless and transparent.

-
Female: Length 0.9-1.8 mm. .
Male: Length 0.6-1.0 mm. ! :
Distribution:
D. eristata is found in 224 water bodies, or in 30 Elovptisoeinal) 30 Suriace aree )
about 10% of the localities where plankton is % %
sampled. The majority of records are from the 20 20
eastern part of south Norway, but it has also a
scattered distribution in the rest of the country 10 10
including the northernmost part. Though it is
found 1244 m a.s.1., it is most commonly o o
found 100-300 m a.s.1. In humic water . ol st o B et e e S I B
it 15 found when pH is around 5.0, .
otherwise most records are from :.‘ -
water bodies having pH=>3. 3 o PH 5 Conductivity (mS/m)
D. eristata is found in a ! % %
relatively high frequency s -
in electrolyte poor water - -
(>1.5 mS/m), though
highest frequency is found . 2 ®
between 2 and 7 mS/m. = - ol
" L e L R 010 1% 20 3 40 8 TR o




Eucyclops macrurus (G.O. Sars 1863)
Family Cyclopidae, G.O. Sars
Genus Eucyclops. Claus 1893

Key characteristics:

E. macrurus has a body which is rather slender and with the tail much
produced (more than 10 times as long as wide). Outer margins of the
branches have no rows of teeth. The anterior antennae are shorter than in
the other Encyclops species and there are no teeth on the proximal part of
the last joint. Its colour is light yellowish grey, with a faint of olivaceous
tinge.

Female: Length 1.1-1.4 mm.

Male: Length 0.7-0.9 mm. :
¥ {

Distribution: Ve '_:.,:'1.
E. macrurus is found in 12 % (255 localities) of il 2 ¢
the surveyed water bodies. Like E. macruroides o e 25
it is mainly distributed in three separate areas: ' e
south-western lowland. south-eastern and the 8
northernmost parts. Though the species is never *
found above 1000 m a.s.1. it occurs with a e L
relative high frequency up to this altitude. It )
15 most common in the macrophyte zone of : ]
lakes and is rare in small ponds (<1 da). g W N e B W i m %15 'é:' .
E. macrurus is acid sensitive and
there are only three records from _ )
lakes having pH<5.5. It is Sl o . PH 40 Conductivity (mS/m)
one of the most common F\ e * % %
copepods in electrolyte- A s & “ 3""
rich lakes with pH>7.0. et W%" " = i

4 . - :

’_' @ .. -‘ 10 2 10 = =
-~ R M )
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Enningdalsvassdraget 2002-2006 (n=58)
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» Konklusjoner

5 bestander av fisk er reetablert (Homo
sapiens)

forsuringsfalsomme krepsdyr er tilbake i de
kalkede vannene

avstand til refugier er viktig

erfaring fra Canada: reetablering av arter |
sterkt forsurede lokaliteter gar tregt til tross
for at pH er blitt akseptabel

med redusert tilfarsel av sur nedbar har vi
all grunn til a veere optimister
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http://www.interreg-sverige-norge.com/index.asp

Enningdalsvassdraget

Svensk side: "Vatenkraft samt
vattenregulering eller vattenoverledning far
inte utforas”

Norsk side: Med unntak av Mjglnergdfossen
er vassdraget varig vernet mot utbygging.

Nasjonalt laksevassdrag



Malsetning:

Og utarbeide en permanent svensk/norsk
forvaltningsplan for Enningdalselva og dens
utlapsomrade i Iddefjorden



Viktig!:
"Granshinder” ma fjernes
F.eks digitale kartsystem ma samkjgres

Bedamningsgrunnlag for vannkvalitet ma
samkjgres



Laks og sjgarret
al
elveperlemusling
kalkingsstrategier
re-introduksjon av fiskearter

friluftliv (kano)
tilrettelegging for fiske i bade innsjger og i
|ddefjorden (i tillegg til laks og sj@arret, fiske etter
grret, abbor, gjedde og karpefisk)
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INTERREG . INTERREG
Svensk side:

Vattenmyndigheten for Vasterhavsdistriktet
Lansstyrelsen i Vastra Gotaland
v/Hans Oscarsson, sekretaer
Tanum kommun v/Ingvar Olofsson
Goteborgs Universitet/Hogskolan i Boras
v/idan Erik Svensson

Medvirket sa langt:
IVL i Goteborg v/Filip Moldan
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Startsida

> Om programmet

Programdokumert
Populdrversion
YWilka kan sdka
Budget

Karta

Kortakta os=
Perzanal

Vanliga frigor

Sa har ansdker du
Blanketter och rad
Logotyp EU-flagga
Publikationer
Pressinformation
Projektbank
Lankar

Short in English

Genomforare av
programmet ==

Forvaltande nwynidighet
Lanzstyrelzen Jamtlands [&n

irterreqiz Izt .ze
Logga in >>

Om programmet

ElU-programmet Interreg Sverige-Morge ingdr i det nya malet "Territariellt samarbete” som ska stirka samatbete dwer granser i EU och
angransande |dnder. Malet bygoer pa dettidigare gemenskapsinitiativet Interreg. Det finns tre former av samarbeten inom Territoriellt
samarbete: gransdverskridande samarbete, transnationellt samarbete och interregionalt samarbete, Interreg Sverige-Morge ar ett
gransdverskridande samarbeta.

Sverige-Morge-programimet stidjer projektverksamhbet mellan [Gnderna fir att starka regionens attraktivitet ach konkurrenskraft,
Omradet stracker sig pa bada sidor om riksgransen fran nordligaste Jamtland/Trendelag till Vastra Gotalandsregionen
iFyrbodalomradetyi@istiold fylke. Se karta

Programinets innehall

Frogrammet ska stirka innovativa projekt, kunskapshdjning och kankurrenskratt inom naringsliv, teknik och samballsutveckling. Den
ekonomiska tillvixten ska framjas genom satsningar pa infrastruktiur och undanrdjande av granshinder, Den attraktiva livamiljon ska
firstarkas genom att skapa en region dar manniskar will bo, verka och vistas.

Stihmottagare

Stid kan utga till universitet, hégskolor, farskningsinstitutioner, aymnasier, arundskalar, yrkes- och laringsuthildningar, folkhégskolar,
folkbildninnsorganizationer, naringslivsorganisationer, bransch- ochintresseorganisationer, kommuner, landsting, flkeskommuner,
statliga myndigheter, kulturinstitutioner samt kooperatiy,

Budget ach besh
Programmet har som mal att under sju ars tid frverklioga projekd fiir 1,3 miljarder kronorvaray 335 miljoner &r EU-stid. Budgeten &r
gemensam for hela programomradet [angs den svensk-norska gransen.
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