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1. Rank ofivers
20 rivers othe coastal region with the greatest unused lamprey reproduction potential above the

YAINI GA2Y O0F NNASNE I NBES5 IoykmeragNE ShidiniagPraguiidy S \NIOYI 2 BfTS y F
91 S4dS ySals8ravadDarbg ~ | ,(Vika,a A O drLITN] fAdid@aF @St A BAlEntas Luoba
{ Y§t (Table 1.

Table 1. Rivers with the greatest unused lamprey reproduction potentiathia coastal region

Rank River Accessible | Suitable | Indexvalue Priority class
1 |.fSYROAL Yes Yes 301 1 (high potential)
2 5 | yAkmena Yes Yes 244 1 (high potential)
3 Salantas Yes Yes 16.4 1 (high potential)
4 |~2 0l Yes Yes 16.2 1 (high potential)
5 Pragulba Yes Yes 8.3 2 (good potential)
6 |+ASO020T Yes Yes 75 2 (good potential)
7 (91SaT Yes Yes 33 3 (moderate potential)
8 |~@Syi22h Yes Yes 3.1 3 (moderate potential)
9 Sausdravas Yes Yes 24 3 (moderate potential)
10 | Darba Yes Yes 2.3 3 (moderate potential)
11 | ~F Gl Yes Yes 18 4 (low potential)
12 | Vilka Yes Yes 14 4 (low potential)
13 |a A OdzLJT Yes Yes 14 4 (low potential)
14 Yl NJ t dz2 ¢ Yes Yes 05 4 (low potential)
15 | Agluona Yes Yes 04 4 (low potential)
16 | ¢ @St al Yes Yes 0.1 4 (low potential)
17 [ AaT Yes Yes 0 4 (low potential)
18 | Alantas Yes Yes 0 4 (low potential)
19 | Luoba Yes Yes 0 4 (low potential)
20 [{YSEGLl T Yes Yes 0 4 (low potential)

Based orthe Index of potential for lamprey reproduction the ranked rivers can be separated into
five classes. Class 1 (value of index >10) incudes rivers with high unused lamprey reproduction potential
upstream the barriers. Removal of migration obstacles and impléatiem mitigation improvement
measures in these rivers would substantially increase the river lamprey recruitment and the rivers in this
class have tbe prioritized over the other. Class 2 (index from 5 to 10) can be characterizedwaes with
a good amprey reproduction potential upstream the barrier. It is expected that mitigation measures in
these rivers will improve the reproduction of river lamprey but in smaller extent than Class 1. Class 3
unites rivers with a moderate priority (index value frého 5). These riversn generalare suitable for
lamprey reproduction, yet due to an intensive modification of natural riverbed or presence of obstacles
that underthe specific condition the migration upstream is still possible. Class 4 (index <2}eafze

rivers with a small impact river lamprey reproduction potential. Barriers in these rivers do not have a



significant effect on river lamprey migration or the reproduction potential upstream is very low (this is

well indicated by 0 values of Index ved).

Planning and implementing mitigation improvement measures it is suggested to prioritise the
measurefollowingthis ranking to increase the efficiency of implemented measures. However, if it comes
to such mitigatiorimprovementmeasures as removal ofigration barriers or construction of fish passes
we suggest the opportunistic approach. i.e., if due to some reasons improvement of mitigation of Class 1
is not possible, we suggeaimingfor Class 2 or lower. In general, if the migration barriex isanmade
dam, the most beneficial measure from the lamprey perspective will always be the complete removal of

this barrier and the seconbest option will behe construction of natural bypass channel.

Materials and methods
Sources of information

The informaion on barriers for upstream migration was obtained whilelking or kayaking along
rivers. There have also been collected on habitat suitability for river lamprey spawkicogrdingto
collected informatiorriver there have been identified river stretchef good spawning condition (Habitat
type 1- a typical riffle pool habitats), medium spawning stretches (Habitat typ#he riffles suitable for
spawning are present but uncommon due to big size of riverbed substrate or prevailing sandy substrates)
and low (Habitat type 3 no spawning habitats are present or there are too few and of low quality).
Several data sources were also used to determine if river lampreysthetparticular river for spawning
and to assess the existence of lamprey reproducpotential upstream each batrrier.

Ranking of rivers for spawning potential above barriers

Rivers were ranked by calculationtb& index of potential for lamprey reproduction.
It wasa calculation othe index ofthe importance of the migration barrierfor each identified
barrier located in 20 most suitable rivers chosen in step 1. Index was calculated by specially developed
formula: Iharrier = (Fi+H/2) X IBarrier + 1Foarrier X lhextoarrier X (1€ IFhextbarrie), Where:
llbarrier ¢ iNdex of importance for each barrier
H: ¢ habitat type 1
H. ¢ habitat type 2
IFarrier ¢ impact factor ofa barrier, from 0 (no impact) to 1 (unpassable)
llnextwarrier ¢ Calculated index of importance for barrier located upstream the next barrier

IFrexwarrie impact factor for barrier located upstream, from O (no impact) to 1 (unpassable)



To rank the rivers in priority order, the indexes of individual barriers were summed up to get a total
index of unused lamprey reproduction potential of all rivRivers were then listed in accordancethe
calculated value of this index. In all rivarglividual indexes for all identified barriers were calculated and

includad inthe calculation ofthe total index

2. Description of each river and proposaedasures

2.1 LuobaRiver
General information

Priority class Total index value Value for individual barriers
4 0 No obstacles

Length of the river 52 km, the basin area 348 km 2. The source at Ivoniskes village, 5 km northwest
from Seda town. Flows into the river Bartuva 49 km from its mouth at Skuodas Thwiaverage slope
of the riverbed of this stream is 1.9%/km. Approximagely 3.6 km ofthe upper section ofriverbed has
been straightenedwhile along the rest of the rive riverbed imtural All the small tributaries are also
straightened and the largest onase alsopartially straightened. listhe only of studied rivershiat have
relatively open migration routes and the only obstacles that wayserved werdeaver damdocatedin
straightened or nearby sections of the river.

Suitability for lamprey reproduction

LuobaRiverand its veral tributariesare the only rives of Bartuva/Barta basin in Lithuanian
territory that can be accessed by migratory figlhe mx of a swift flowing and slower sections provide
river lamprey withboth spawning and rearing habigfT heelectrofishinginventories carriedn the river

indicate presence of lanmpy ammocoetes and salmonids.



2.2~ | River

General information

Priority class Total index value Value for individual barriers
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Figure 2C2 N SNJ [ € L&A RT 6F GSNNAEE REY

~FaF wA@GSNI Aa |t SHiver. Thig tivar Gtarts AldbroxumétélyNgEkm 8otithefistiz2 6 |-
FNRY Db2NIYIuWWRAY3I&KST A @&EigNFTieotaMlengthiof this- sliedm reach 31 km
and its catchment area covel€3.5km?. In upper reach4 km of this riveris straightened ad bears
severalmigration barriers ofnixednature. The wppermostbarrier isa well-positionedbeaver dam that
createsa 12 ha water reservoiit isfollowed byl KS g A KSR I ¢ & whiShislparigllg A I A R I
fixed by beavers. Another possible downstream barrier i©8 f t I LJASR RI Y @hich [ dz] 2 O
constantly being fixed by beavers, howeyat the time of inventorypart of a large beaver dam was
washed downstream. The biggest and impassable migration batrid y ~ 1 0 NRA @®she A & [ & ]
water head ofthe dam is 45 m.
Suitability for lamprey reproduction
WAGDSNI £ YLINBS& | OOdzydzf F A2y & oSt fulingih&spawhirg] an RS

period and illegal collection of spawners present. Curently, there is only & km of river section
Yy20S62NIKe F2NJ fF YLINB& NB LINRRgZA) Howewr, thieldabiateY G KS
degraded due to aascadef dams and sediment accumulation as vesiVery intensive beaveactivities

in the river. In case completelam anddam remaingemovalcould greatly improve the habitat quality

that at the moment supposedly hold low potential for lampreys



2.3 PragulbeRiver
General information

Priority class Total index value Value for individuabarriers

2 8.3 1 | Beaver dam 0
2 | Beaver dam 0
3 | Beaver dam 0,64
4 | Beaver dam 1,71
5 | Beaver dam 1,23
6 | Beaver dam 1,14
7 | Unregistered dam 1,58
8 | Beaver dam 0,84
9 | Beaver dam 0,41
10 | Beaver dam 0,36
11 | Beaver dam 0
12 | Beaverdam 0,20
13 | Beaver dam 0,23
14 | Beaver dam 0
15 | Unregistered dam/Beaver dam 0
16 | Beaver dam 0
17 | Beaver dam 0
18 | Beaver dam 0
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Figure 3. Pragulba River and location of barger

Pragulba is the left coast tributary of Luovah @GS NI LG &2 dzZNOS&a 7T NRo¥fs, [ | dzY A |
approximatelyo = p 1Y y 2 NIi Kg S & (harfl bid@ptes in Ludkh rivér 8akn flom ifis nguth

(Fig. 3) It is one of the smallest rivers among the studied rivdrs, length of the river i44 km. The



average slope isne of the highest in the region 37 m/km. Pregulba upstream section of @.km is
straightened dl the tributaries of the river are rather small and straightened and the as well. The major
obstaclefor fish is unregistered/illegal dam and ruins of two obsolete dams with a cotige@ascade of

beaver dams that effectively stop the migration.

\ = R

Figure 4. Unregisteredamin Pragulba River

Suitability for lamprey reproduction

Luoba and its several tribaries that include Pagulbatise only waterfowls of Bartuva/Barta basin
that can be accessed by migratory fifvaluation ofsalmonid fishes is performed there. Riverbed in
middle and downstreanof the river is a mix ofhe swift flowing and slower sections providitige river
lamprey with both spawning and rearing habitatThe electofishing inventoriesn the river carried
downstream the damindicate that the annual abundance of salmonids high to very high. This also

suggestsa very high lamprey spawning potential in the river.



The biggest impact on the river has an exceptionally large beaver population, which should be
regulated to keep migration routes open. There is also one unauthorized and unregistere@Fidamh)
which impact on lamprey migration upstream capabilities is antbediighest in the river.

2.4~ @S yRiver 2 A

General information

Priority class Total index value Value for individual barriers
3 3.1 1 [Laq OSYT g GSNIYVAEE | 3.1

~ @ S yRiver B fhe largest river i nLithuania that directly dischargeatsrs into the proper Baltic
Sea~ @ S yisiap@okimately 73 km long; its catchment area covers 472 km2 and average slope of the
riverbed is 0.65 m/km. Upper section of 12.5 km togetidth most of its tributaries are straightened.
Most important migration barrier in this river is a dam of forniet dz] Odtefriill on~ & S yRiver & A
2008 there havébeen constructed a fish laddeHowever, itis not specially designed for river lanegs
andmigration over dam is possible only in favourable conditions.
Suitability for lamprey reproduction

~@SyG22A NAGSNI Aa 2yS 2F || FS¢ 7TAaKnskwhtdNS |l a

lampreys to accumulate below the dam and the are reported cases of poching annualkanmiprey
spawning potentiak Y ~ @S yab&/€the didiisréldtively lowith exception to remaining several
natural sections in tributariesdowever, the monitoring of lamprey larvae confirms that downstream the
barrier~ @ S yRivér & fvell suited for riverraprey reproduction.

2.5DarbaRiver
General information
Priority class Total index value Value for individual barriers
3 2.3 1 | Culvert 0,58
2 | Weir 0,21
3 | Beaver dam 0,14
4 | Weir 0,18
5 | Lazdininkai dam 0,60
6 |DarbT Yy I A &1 GSNYACT 0,60
7 | Beaver dam 0,00
8 | Beaver dam 0,00

Darla River is a leftbank tributary of ~ @S yRivereDiarba surcesis approximately 10km

Ay

Northwestfrom 5 I ND Vijageand flow ino ~ @S yRivere&a NBIF Reé G GKS LINBYAaSa

(Fig. 5) The total length ofDarba River is 262m and its catchment area covét9km?. More than half



of the riverhas been straighteneand has quiteafew barriers along the channdflost important barries
for upstream migratorr NB RIY&a Ay [FT RAYAY{1lFA FYR 5FNbBTYlFAZ L

and concrete
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Figure 5. Darba River and location of barriers



weirs below the Ladininkai dam to control the water flow. Beaver dams constructed in straightened

sections do not affect the possible migration.

Figure 6. Culvert under the road in Darba River




CAIdZNBE y® C2NXSNJ 5FNBTYFA oFGSNYAEE REY

Suitability for lamprey reproduction

The available information on river lamprey spawning in River is very liniitee. presence of
salmonids and otherypical commuity species is une&in. However, there are observed spawning of
lampreys in B NB T y |hé renfaiyiing inaturalriverbed or the straightened sections affected by
naturalisation.The largest possible impact of the rived@ne by the culver{Fig. 6which is not lowered
enough to allow undisturbed migration, which should be reconstrucligte cams in Lazdininkai and
5 I ND (Fig.7%&*8)as well have substantial barrier impact estimates, howgherquality of the habitats

could be lover than expected due to intensive riverbed modifications in the upstream section

2.65 | yAKmenaRiver
General information

Priority class Total index value Value for individual barriers

1 244 1 | Bajorai dam 0.81
2 | Kretinga dam 7.87
3 |YdzNX I A 6damA S NI K 7.87
4 |¢nol daittidam S 7.87

5 | yAkmenaRiver isone of themodifiedrivers in the regionmore thanl5km of riverbed lies under of

the cascade of damsapproximatelyl.8 km of river upstream is straightened aroun@r8 till the mouth



is embanked The regulated part upstream regularly dry Up.is approximately 6%m lorg and the

catchment aea covers95km2. The average slope of the riverbed is 0.88 m/km, however in the lowest

part much smaller only 00m/km.¢ KS &2 dzNDS | al OAS2A ¢t AYALFA GDAff
town. The bwer part (11 km) suitable for navigatiofhe barier of the river consists ad cascadeof 4

RFYAY . 122N} AT YNBOGAY3IlL T YdNXNIAG6AI A awAtBrhdadd | dza A | A
M®PH YI YNBGAYy3Il RIEY A& Hody Y OaghéndBrs 67 mBrdd8I Y dzNJY |

water head, respectively.
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Figure 9 Daril-AkmenaRiver and location of barriers

Suitability for lamprey reproduction

5 | yAkmena river tributariesire actively used by sea trouts for spawning and river lampreys are
annuallyobserved belowKretinga damin Jaurkla river,in several other rapidsand tributariesbelow

Kretinga bwn. However, the studies of ammocoetes abundance indicate that the spawning conditions



there are unfavourable below thearriers. Only &ection of 72 kmof a highreproduction potentialis
locatedabove all thdisted barriers.To use the potential upstream all three impassable dams should be
NEY2@BSR Ay (GKS 2yS Ay ¢noldzaAlA ¢gKSNB It A& OdzNNB

2.79 1 Rivér

General information

Priority class Total index value Value forindividual barriers

1 3.4 1 [[ }F dz]l OSYdam S| NI K 3.35
2 | Stone weir 0
3 | Plikiai earth dam 0

Legend
Barriers
® Dam
@ Stone weir
4 Potential
—— 1 High
2 Medium
— 3 Low
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9 | SRivdr is a left coastnd largestributary of 5 | yAkmenaRiver. It sourceat Vaiteliai village

(Fig. 10)The total length of this river is 2Bm and its catchment area reach 8?2 Discharges it waters

Ay G 2 -ABntenaTiver 16.8 km from its mouth. The average channel flow 2.18 nTkeimajor obstacle

A& [ | dzlrbeh damawithShe 9,5 watehead. The obstacles upstreancludeare stone weir and

Plikiai dam both located in Plikiai village. Tetter head of Rkiai dam $ much loweronly 1.7 m. From

this dam upstreanthe riverbed is straightened.

Suitabilityfor lamprey reproduction

Ly 91S4T NAOGSNI 6St2¢6 GKS [Idz OSYT RIY
It one of the biggest dams in the regioffrig. 11)and has recently been upgraded therefore

Figure 11] I dz2] OSYT SF NI K RIY

implementation of any migration improvememeasures are doubtful.

2.8{ YSfRiverf T
General information

f I YLINB&

Priority class Total index value Value for individual barriers
4 0 No obstacles
{YStOGFrtT WAGSNI 2yS 2F | FS¢ NAGSNAR GKI G

acceptatioonthesource ¥ G KS NAGSNI AG Aa GK2

dzZaKa 2
GKS adGlk NI 27 K SThedtabléniyth df this rber i BROand its catciement abea reach

RA&O

gives NI Ay



around 145km?. As the river lies in thed@stal plain the average sie of the riverbed is not big 29
m/km. The

Suitability for lamprey reproduction

Lamprids and salmonids are observed spawning in the river anntladlye have been observed no

obstacles that wouldignificantlyhinder the migration of lampreys upstream



2.9VilkaRiver
General information

Priority class Total index value Value for individual barriers

4 1.4 1 | Beaver dam 0.97
2 | Beaver dam 0.36
3 | Stone weir 0.04
4 | Collapsed unregistered dam 0.04

| Legend

Barriers
@  Dam ruins
©  Beaver dam
@ Stone weir

| Potential

—— 1 High
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Figurel2. Vilka River and location of barriers



Vilka river length is around 17 km. It is thentiank tributary d Minija river and joins it 185.km

from the mouth. I5& 2 dzZNDS A a 201 GSR (0 FRggNIQPTdeyriRek fods iR T ¢ A f
desolded and unpopulated landscapes. There no impassable obstacles, hqueiggation can be
hindered by stone weirs or beaver daiffisg. 13)

pms hﬁ S o) 2 1AW A

DS S | s W )

Figure B. Largest beavedamin Vilka River

Suitability for lamprey reproduction

Very little information isavailabie in the fish community. However, it is known to hold brown trout
population. Preliminary sampling of ammocestindicate that river is inhabited by lampszyhowever
accessibilityof Vilka river by river lampreys is questionable as molecular stufi@snmocaetes from

downstream sections refer them to lbstinct fromthe migratory river lampreys. |

2.10SausdravaRiver
General information

Priority class Total index value Value for individual barriers
3 2.4 1 |/ 2ffFLJASR F2N¥YSR 1.43
2 ¢t AOAYEFA SIFENIK R 0.99

Theriver Sausdl @ & T fiaRcouity, RlyhgetdBifich the river Minija left tributatyength of
the river 25 km, the basin area 94 knThe source at Vydeikiai village, 12 km east from Plunge ¢Bign

14). Flows to southeast and southwest. The Sausdravas flows into the river Minijanfs6nk its mouth



2 LJLJ2 a4 A (n& villagé The Sope of the riverbed &4 m/km. Average rated discharge at the mouth
of 1.13 m3/s.
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Figure 14. Sausdravas Rivand location of barriers



Suitability for lamprey reproduction

Communal spawning of river and brook lamprey are observed down eéh®ains of former
G GSNYAEE REYD® |1 26SOSNE Ay (KS dzZLILISdem ank biddk2 v a
lampreys have been observed. This could indicate thaformer dam is impassable or the population

reachingthe river isquite small and thenumberof habitats downstream are sufficient for spawning

211+ A SORWVRrg T

General informatn

Priority class Total index value Value for individual barriers
2 7.5 1 | Former watermill dam 485
2 | Beaver dam 137
3 | Beaver dam 0.85
4 | Stone weir 0.45
5 | Unregisterd dam 2.27
+ASO0208T NAGSNI Aa | iN&rIKeitotabehgghf thé Marasikmand 2 F

average slope of riverbed 4 m/kithe source is located in Samogitian Highlands in the surroundings of
wlk LIOFAG6ALFA @Af T3S | yR Sk frdmytRmo&ti(FiglilX)Bha uppey thichok y A 2 |
the river is straightened.The migration barriers include the dam of former watermill damgdléy

constructed dam and weas well as beaver dams

Figure 15Former watermill dam
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