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Preface

The shall ow coast al areas of t he northern Gul
ecol ogimpbtpparet@s stingui shed by their rich biodi
uni gue habitats. However, these areas are incr.
pressures of human activity and the acceleratincg
A challenge for management todaycusritmg@ | ack o
speci es and habitats and practical solutions (

conser \wdtaitars .

SeaMoreEco is- Sawe#ishidmitiative that during t
2022025 brought together expertise in marine bio
coast al habitats as well as develop, test, anc
monitoring, conservation, and restoration in sha

the northern Gulf of Bot hni a.

This report is published as one output of the p
t he resul tcsonsfer vahtei on efforts done in t he pr
nitoring, restoration and popul ation studies
bitats in the shrahlrloauvg hc a ehsetsael edrfecast.s, the proj

strengthen the knowledge of marine habitat a
ter-t elroomgresilience i n t he northern Gul f of
oOsystems.

(2]

The project was fnanced bfynamc¢cedr by Resgboaaland
Council of Lapland and Swedish Agency for Mari ne

Participating organisations:

County Administrative Board of Norrbotten
County Administrative Board of VAsterbotten
Geol ogi cal Survey of Finland
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EnvironmeonttOstrobot hni a
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Alisma wahlenbergii

Baltic wateup pdaasmidaeval ting

Background

The small aquati 6LZaed¢ NB a(OhEgRiCcaeffjolrit hs“ Al i sma”)
endemic to the B&aFitgor detd)irsegproinmarily found i
northern archipelago and sheltered beaches of

small er populations occurring in the Gulf of Fi
Swedé&hisma is a very rare and it is one of the
Habi Darective, as a priority species in Annex ||
species in Annex IV. It is classifed as “Vulnere
and similarly listed as vulnerable on Finland’ s
I n Sweden,deted s“" Mowarsi Threatened” (NT) on the na

(BELCOM 2013, Suomen ympgérdi dtiskesgkus 2022,

VL] ¢y BL2Zced” N6] 0ERCER] by WL & pLLEET ¢ NBIHRAEHR £

Al i gmegpically grows in shallow brackish waters, |
bet ween 5 and 45 ¢cm, though it can be found as d
soft substrates such as silt, clay, or sand. Al
the species’ idcecolowyl eandi tl i s known to exhibit

popul ation fuctuationss-Nadjto hR&EEk|jswinedst baance

to I|-toemrgm di sturbances, mowrhodits ddrfsslp amag p amidt vy .
species requires <clear wat er and is sensitive
aquatic plants such as reeds and water lilies,



fl amentous HRL@G@M. 2q13, Suomen ympéaristokeskus
SeaCoOMB@®m) .

Al i imad di sappeared from much of its historical r
due to a <combi naitndwmcedf phuwemasmures and environn
changes. Key threats include eutrophication, whi
promotes overgrowthcobéscompdthabveaspkeoss from s
devel opment, dredging, and the reduction of tra
t hat once mai nt ai ned open coastfallrt meadows. Cl
worsens these issues by altering water temperatt
shoreline dynamics, such as ice scouring. Whi | ¢
Bot hni an Bay still supports rleil ama ¥ el y strong
di sappeared from many former sites in Sweden, f
fragmentation increases the risk of | ocal extinc

conservation efforts across borde2Gl13*ven more i
SeaCOMB@m

Previous restoratitbavef beetnhs | ioitAldi bma i nf or ma
Sweden, two experiment al transl ocation projects
and 2014, aiming to establish new popul ations i
Mal ar en, the site of the species’'rehnily known fr
from when the | ake was a brackish bay. These eff
i ndividuals to previously occugiJedthamalionat s, but
2014)Despite the tplowmse opntcjoenetss provided valuabl
into the species’ ecol ogical requi r.ements and s
These resul ts hi ghlight t he i mportance of con

information and experiences tol bsgmaer understanc

Conservation efforts in SeaMoreEco

In the SeaMoreEco project, sever al separate con
OLN®BG 0 ERGBYWlLbeenFimgdree

Knowl edge of the genetic variation within and b
i mportant as a basis for future decisions on <coc
regarding Alisma. For example, to reduce the ri:
within the spgenhesypesushabld be prioritized wh
conservation efforts. To improve the knowl edge
of Altmlsenageneti c diversity between two popul atic
one popul ati on i n Oul u wa s compared. These p «
compared to the Lake M&al aren popul ations.

Ali sma wusually grows on-psbhaktbowd betabdvmsel ar was
that often have high anthropogenic pressure. A p
evaluate the feasibility of propagating Al i s ma

transplantati on emvior anmantur aThdagverarching obj
this cultivation affestowasti bo-echewnbdbdpshomagre



popul ations of Alisma in habitats where they he

Al i s ma i s one of t he vascul ar pl ants i n t he
endangered species. Every six years the status
reported t hrough a monitoring progr am. The ab
subjected to | arge vgrbathorssviuvuenmenpabsabd bi
factor s, which makes the numbers being reporte
Therefore, a monitoring method has been tested,

eay method that can be conducted yearly to get
i nterannual variations.

Human activities such as nearshore construction
pl ace in areas important for underwater vegetat
of activities are known to have negative effects
through removalhdofvegweh aatti athe and by causing shad
sedi mentation. However, the specdofZmdi" mpacts o
N6] OEREEWaih rel atively poorly known, and furthe
t o clarify how this threatened species responc

Therefore, the effect of dredging on Alisma pl an
evaluated. The aim was also to provide additiot
authorities in processing dredging notifcations.



Alisma wahlenbergii
conservation efforts

. Transects

w DNA samples

7‘ Cultivation

Sandskar
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VL[ @WZE'W" ST " bJ E” Ré)?b] E,)?R" W69b” $7T 7 B]J E” AE,C”)Zé)?E,ADé” W)?éNE
NGj OERCEY| LL” DS HZOyEBRLBRREE DERBY”

Methods

Population genetics
Plant tis®le&ofdr NihjwaEsR ¢cEojl)llelct ed from three areas

t heummer 2025. The popul athensnoweher hocatl ed i n
archipeftégeo, sl and ionf HIagraa satn@wah u ns L b u
(see hagpy Re. Phants ogreswndy to soft sSsubstrate

approximately 0,5 m depth.

Pl ant material was col |l ecRreadmfeaaagh sxamtl ants per
cm |l ong |l eaf was coll ected and put in a special
was put in a plastic bag( kKioghuraeaTh®&)ngpapgdeyi hggmat er
plastic bag andwéedrmrionwi dneadt elryi at he analysis | abo
Great care was txzloemmamiotnate ¢hessampl es. The 1in
bags WwWabeahddsent to the Museum of natural hi st

for analysis.

10
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Cultivation
Ali sma seeds from 30 plants collected in august
made in Avasladan, an area with |l arge population

one stem wercemlllaenctt ed.

During the collection, several hundred individua
seeds were collected from a fraction of the pla
l arge and wel | l ooking at the time of the visit.
mai n7l1jyd y 8~ OGAONESDB] 0y LzadmndbiDa@SYERXS R aWEyal $60LdbcZ

depth of5 ap.p.Thoere were also patches of the inv
AOSEEG” R:bD Btohoed talrsetkaul d be noted that a gover nme
was granted for sampling parts of an endangered

The seed stalks and | oose seeds were cleaned of
pots with water and a sand b@®)t awihheire &ahewgld roc
were stored during the winter.

The planting of seeds was done in | ate April 202
flled with (pFotgtuirne@ndsioop of t hi sdisosdl,vigmaq, ns of
| onlgasting plant nutrients were placed and above
|l ayer of sand. In the top, thin | ayer of sand,
overwintered material were placed.

11
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Z$L0"LR"ZEWEy 60 " Z=e600EYy " WoDEL RPEREPYLBRBEYOGDL[ ] HOLREYE
WOoODEE"$§R BSW §7 "B]JE~“Z2$§L0s

The small planting pots were placed in trays the
water |l evel was about 5 ¢cm higher than the plant

pl aced against a sunny wadwlarmeddgorreenbousaside
(FigureOnd)y in the event of heavy rain, the tray
with a 1|id. Some pots were not flled with water
Ali sma can be cultivated without being covered v
pl aced, l' i ke the ot hlhewrds,papgadartyl yi nadodadi ¢

greenhouse room.

When the plant sdiesmealgwidngt,s ellgdnml ant nutrients we
pl aced, with tweezers, near the roots of each pl
emerged until they were planted out, pl ant nut
t weezers at the raomat st heencweatee rwemaks changed about
ot her day.

Water changes were made by carefully sucking wa
each tray while water was carefully poured into
procedure continued -Uihaméndebdblrgae awer €éneucked ou
the tray and tkebanwafTee wasec poured in was tap w
been | eft standing for some time in a black jug

as the surroundings.

I n the water, as well as on pots and sand and al
pl ants), a | ot of mi croscopic algae grew, and t
cloudy. Epi phytical algae was cleaned from the .
ball

12
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The Alisma plants were moved andupéadd®244. in a sh
The plants being moved were as follows: I n water
In soil indoors: 10 plants 5 ¢cm high. I n water o
soi l out doadrisd: nmanegr ow) . During the cultivati on
fne and temperature war m, which probably result
good growing conditions. AlIl plants were green a
The bay where the seedlings were planted has bee
assessed as suitable for Alisma based on depth,
exposur e. Howevbkaybeerecn Aloiusnma girne vti hoeu Shhagy

species found in the protegertoawbgleayhewemweét Bpeci es
Ali sma and the proximity to | arger popul ati ons
conditions are suitable. The area where the Al i

mar ked using bricks.

The Alisma plants were planted by carefully dic¢
substrate. The planting pots were then careful |
to the hole and the plants were then |Iifted out

together with tdeilsuamdusdndgaround the roots.
vol ume of substrate of approximately 5x5x5 c¢cm, t
taken out of the ©pot and placed in the dug ho
fattened using the hands.

The planting was <carried3omt (abr ae odtegpd hf oorf talpe
prevailing water | evel) asusealrlby @gropwl!l ati bhiss o
deptTlhhe area where the Alisma werellplngnt ed was r ¢
i Mugu2s0t24 and August 2025.

Monitoring method testing

A monitoring method was tested with the aim of f
can be conducted yearly to get a better knowl eddg

variations. The method was tested in three areas
Sweden. The arteead waged sen ekchown occurrences of |
met hod tested was the counting of Al'i sma pl ant
counting of Alisma was conducted along three tra

13



The start of a meter marked transect | ine (meas

fxed position on the shoreline. Using snorkellli
board-{&sdsPd) or boat, the transect | ine was pl ac
pr-decided direedi®omdtmossi tfixon. The transects wert
meters | ong depending on the presence of Al i sma

same transects weAueg wsitsi20e2d4 iann d) u2 Oy2 5.

Starting from the outer part of the transects an

the number of Alisma plants were counted in 5 m
transects were 0,5 meters on each side of the t
number of Al i spmear cpelnatnatgse tohfe f owering plants was

To get a better knowledge of the associated pl al
other plant species 2@y ag et iamatldd,i v 0a ashdmO0 m o
transects.

Effects of dredging

Shoreline devel opment, such as dredging can hayv
under water habitats, and it often affects the he
|l isted in the EU Habitats Directive or occurs ir
effects of dr edc@inmelandnbaate under water natur al
Al i sma plants was -scaleaseéeddyn &nsmellcted pil o
Finland, the effects of dredging on habitat type
and the aim was to assessathebrriredovatyinThhbar st
areas in Finland: i, Oulu and Lumijoki . These
exi sting obs é\rdy adtEiRoanBsy Polffy § Wo E 6 ~ Wacst LwieEl R R LaZsx

4-8 notifcations of dredging activities after the
mo st recent activities. The consultant identif
species and documented their proximity to the

descriptionhofisthanmbe found in the <consultan
appendi ®LZ®d”" N6J OERCEY | LLs

Results and discussion

Population genetics

The genetics of the Alisemada pypthet Museuwmaofana
natur al hi story in Stockholm. The report, i ncl uc
can be ifappeddi L Zebd” N6]J.OERCEYy| LL

Cultivation

The area where the Alisma were plngntedad was revi
Augu2s0t24 and 20t2be MDatrimmg visit in 2024, 18 of t
pl anted seedlings were found still on the bottom
and healthy |l ooking and had grown since they we
l ength had increased and wasviadiotut 0 conf dtulre n8 t
seedlings observed had also started to fower. M
those that had grown in water whredopdandred wer e t
the bay. At the return visit in August 2025 nin

14



the area where they were planted. All these pl ai
heal t hy (IFd agkuirmneg 6)

The plants that grew without water were much co:

and they needed much | ess work. However, fewer p
Perhaps this is due to the hard soil | ayer for mi
|l oose soil/ sasddswobehdgbewiung Alisma in dry conc¢

pl ants that grew without water also formed fowel
after planting.

The work of cultivating Alisma was very time
frequently chanwpedr onutdedentswe regp iemh yetde s

The actual planting was also time consuming as
one plant at a time onl nwelrydisneg etch e dc dlolt & otmsa n
seeds, planting, maintaining the growing plants,

the sea awmp &9l Wewl as tmahsepoatatiomfatamoad
the cost (calculating with d&uselrpmpy a&édft 100 Eur o/
pl ants)

Di f f eweeantther condi ti ons b eatfwfebebne yoeuatrcso npeo sosfi bl y
the plants. In 2024 it was so very hot early
everything grew very quickly compaaetetdo ot her
| at er .

Many of the Alisma plants that were planted ou
return visit. The seedlings that remai ned were
l ooking, had grown and had fowers. This indicate

site were good andthabt wehe m®mmesdl hggeprobably be

15



detached and drifted away rather than died. Du

planting and the frst return visit, the water

periods, which may have caused plants to dry whi
t he di sappearance dafmppberetds mefFhotdberto make th
seedlings remain on the bottom Wil increase sur

Monitoring method testing

The method was tested in three areas in Finland
The counting of Alismdahwae comthseiced alhor@ch of
areas. The results below shdw coetai@anignf@weden
Al i sma plants, and on8)arwhaeeiemufibrelramd AFi ¢gumrae
plants was higher. The same-Aurgaunsste c2t0s2 4wearned v i s i |
2025.

No. of Alisma

VL[ 699'E7é0eW69LZé R” éEbNEER" bj E” DéCRBLR[ - 596?25552" LR~ L
<? <vs?”

A higher number of Alisma plants were found on
2025 conpoarz@2qiui(€abl e 1) . I n Sweden, a national
focusing on Al i sma, made a survey where previou
visited in 2025. Unpublished results indicate I
where high numbers of Alisma were ffroumd, which m
the method test.

16



No. of Alisma wahlenbergii
1-9
10 - 49

50 -99

N 100 - 199

. >200

VL[ C‘?E7éoeW6§/I'_Zé R” EEBNEER” bj] E” DécRbLRl "GEEE'C’)RZEDBZ" LR” A
<? <vVs

In Finland, a higher number of Alisma plants weil
area in Bwad&ennqte the scale difference). Si mil
from Sweden, the number of Alisma plants in Finl
compared fTabl2&d24) ( However, the relative positic

the transects showed some variation.

EGE0E” 5" E] E” RN®F BERMBWB|RBIZZ DX c REEE” §R” ] E” By6RZEDB Z”
0$D6BLSR" " 6Z" " NE6o0o " 82 WEYDERBGS] E"D] 8R| E"D$eWsyLZ$RZ” EED
Country Finland Finland Finland Finland Sweden Sweden Sweden Sweden

Location Santonen Mikonkarinlahti  Mansikkakari Laitakari Kilsgrundet Alskaret Sandskar 1 Sandskar 2

2024 2040 984 282 574 19 3

2025 3380 942 739 1192 67 6 1126 136

Change (%) 66 -4 162 108 253 100

The number of Alisma and differences between ar

in this study bumoni aomémgt onet dotd ai th the aim o
an easy method that can be conducted yearly to

the Alisma interannual variations e. g. to inter
conducted with several years aeapmethodhwasoint ex
positive and the results it producTehse f eel rel eveé

met hod was easy to use and fairly cost effective

There could be several reasons why 2025 seemed
year for Alisma compared to 2024. Potenti al re
could be the water | evel s, summer temperature

17



Figures of water | evel and notes of the ice cor

appenldiBOLZed” NOPWERKRECES$f Ahds out is the | ow wat e
during spring 2024 compared to 2025. A | ow wate
could potentially cause plants or seeds to freeé
stands for the rest of the seasotnho. bHowever, t h

further studi ed.

Finding the habitats where Alisma usually grows
visiting these é&abi k eetokiil g ibreg aen. ¢ f f ci ent way to
when monitoring Ali sma. During the SeaMoreEco pt
both fying and foating, has been tested to monit
was also done in the areas where titlet anethod test
not shown) . The Alisma plants themselves coul d
one. The habitat where Allymaonsigssvalbfy shout
getation with s7pgedcyite’s 6 SMEFghD] ag L2~ 6DLDcodyLzx
RRLD] E6OOLS” WooczZbyLzZzx” Acccoo6ylLoaadicoblLD6x” 760
o¥4b6es) EbSRTTWES 1 siod.tdlbrceZ anal ysis from the dro
ccording to the drone f Yiemg¢MoaeHcandlgses met
nual ) 2was accurate in fnding these habitats a
om vegetation zones with higher vegetation anit

s g~ 0 o< o
QY T O
o N-

-

I n addition to aerial fbradnengmawmmaeswatriee use of
ROVs (Remotely Operated Vehicl es) can of fer f

monitoring habitats. ROysvicamalpriowf adremactlioosne f r c
beneath the water surface, allowing for direct ¢
substrate comreitthioan sc.anT hhies usef ul in waters wher
l'imited from above. However, the wuse of ROVs ¢
' i mitations. The use of ROVs can be challengirt
vegetated areas, and i mage qualiyyamady be affe
lighting conditions. Despite these challenges,

monitoring techniques, and further testing into
done.

Effects of dredging

Smabtale study on the efodobEZ¢8” NO6]vwERIEY JnlgL on
conducted by a consul t anztdé Ddjusr WonEgd "Ala@EIisWE RR25 . No
found during the inventoriedlLZBRtpNOSOERCES LT at
were made across al |l ItnhrPerea aivnavaetnathotrdyp Qagrie)a s .
previous datsa,hadcecdmgrn endy bet ween 2008 and 2023,
dredged sections varys nNojgd BwRadsE §f] diim ds inzea.r

dredged zones and, in some cases, enwen within th
agand habitat Howedietri onsn. the most recently dre
(done in 2023) Al i smabowats 7f onuentde rgsr ofwionng t he dr ec
channSeilmi | arl vy, in Keskiopiir-ri (Oul u), the speci

despite dredging activities that took place betw
one sectionm@®rRdadgeéd tshiNGjcoasReGH)|rield next to
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the dredged channel |, as close as four meters, a
dredging materi al on the western side of the che
extensive prsesghjce@BWGEyNdtlied. While records indi
dredging between 2007 and 2024, feld surveys r
previously thought to breeedduettged wenesaci®Boabbky
suitabl e habitats si’n No&tjhoiEsRv@Eyrjelmabundant .

Based on -slcal @madl le dgtihnegr es uarrvee ys,ommé at ndiheat or s
i mpact on endangered smpieghttshe aedl ¢ast hAl asmaal

dredging and deposition areas, particularly once
t he dr eTdhgeisneg.r esults are based on ovrelryy | imited s
little knowledge of the species diuset rtiobuti on bef
the I imited amount osfmadatad eacsamuhdeytb | pr ot ihd e

defnitive conclusions abpNdi 0 EIRneeEryde lcdorvee rayl soof

ot her factors that shoultdobhe twhkaenevatoatbngi th
effects of dredging on Al i sma, such as the ti me
(summer or winter) and t he dlehpbtunl dcful ttise odr edged
the study can be found i naptpleendc @niszided ant repor

N6jOEREEY] LL

Concluding remarks

The conservation efforts mad e in the SeaMoreEc
following suggesti onsoLfZosd ~nNadri.adgEeRGeENyt] Lolf

Knowl edge of the genetic variation within and b
i mportant as a basis for future decisions on coc
regarding Ali sma. T he craens ublet sfaojpupnedmiditma i s st udy

0LZoe6” NOjJaonEdR &cEagn] (bile used in future conservation
Propagating Alisma from seeds, followed by trans
environment may bened htmdnegteaneinitsh popul ations o
Alisma to habitats where they have been degrad
cultivating Alisma in this study was very ti me
frequently chanwpeagronutdedentsawe ragd iemh yetde s

The actual pl anting was also time consuming as
one plant at a time on very selected bottoms. Ho
in this study workeé_Ldoed”  pbpodeErREBaAdWLl ti vated
from seeds followed by survival in the wild.

An easy fmen hmadnitthati t@n be conducdtehde yearly i mp
knowl edge of the Al i sma interannual variati ons
interpretations of monitoring results conducted
joint experience of the method described in thi:
results itepéeloedduamets and easily interpreted. The
to use and fairly cost effective. Tlherefore, it
moni t oroilnZged ~ N6 | pooEpRUCI Eagt|iLoln s .
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The saAnadlle dredgpngvdiggreeMdyni nary insights into
Al i smaghrtespond t o dredging activities i n t he
Observations from t he dtnhveetn ttohreg osapbeslaiseas ndi cat e

closereoi ous!| yarderassds gggesting that the direct i

dredging may se@amainmc el cswardei ti me has passed. How
l i mited datasdtedygiancg ohf eprmati on, and variatiol
timing and depth mean that no frm conclusions
speci es’ .Trheecroevfeorrye , while the results offer usef
shoul d be interpreted wi t h caution, and addi

recommendéet ttummrder st and t he recovelk yoeddynami cs (

Nd6] &ER.] LL
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Hi ppuri s tetraphyl |

Fourl eaf Mae lei Ise Fwai VYielsa ksuuhuddt svans

Background

Fourleaf MakbWWesyTZ2THER%BO W gpeadenni al aquatic pla
in shall ow, brack(Fsurte a9t &li nwhain®lt, e riitc ahlalsy

been present along the whole coast whereas today
Bot hni an Bay and tFhieguB)et hlilOhean o&earr(ences on th
southern and southwestern coasts of Finland ar

extinct (Ryttari et al. 2012) .~s1"nb ESweddngoadon t he
was reported to occur along the Swedish coasts
and Western Gotland Badgidmt(@abhBIh&eEeM)20LAter, in th
ANs ” BED ywaA§ qloodwn t o onl yarocawuea i outthiedeSawumed i n
Vasterbotten county (Nilsson & Gustafsson 1976).

di sappeared from the Savar area and was thought
| n 179s9”6b E b ywa§] qfocowdond again, but this time from a
the Krobrireihren Nature Reserve in the southern V
(Ericsson & Bader 1999).

M] c9EXs " BEDBY O WPR®G~ MRS NR” 0$D6DHLSRERL BINEEER* ~ q9$RTY
{6bCcyYE”  %UEZEYJWE " LR B]E“Z2Z$§chb] EYR"AAZBEYESBBPER  7$cRbqs ”~

ANLWWce 9 LZ” BiEsh gionWwjlauodoedd i n the HELCOM | ist of thres
classifed as endangerédEDHBINW@NMsoHB0I1i39t.ed i n Anne
I'l and IV of the EU's Habitats Directive meaning
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protection, and that the status needs to be r
monitoring program every six yeabEDYBW b6 dFi nni
i s cons'ivdudrneed alwher e@8U) n s SWw&E®§ilsWjca 6aosds”i f e d

as€itically "eqd&RY)myg etrlreedd | ast EU reporting, it was
t hearele0o5t0 mil |l ionssSHEDYiSNWIAFganda nd. I n Sweden, whe
Ns” BEBY®M]y00d omrdsayi ncal |l ed Njurviken in the Kr
Drivéren Nat uwhee riRteesree@ vare only around 6400 sho
according to the |l atest monitoring result from
2023) . I n gener as,” BtEhbeyiodAN§ dqibi@deB adt i ¢ Sea regi on.
explained by many factors Isiufctovasgrpowttigl bgi al

reeds, ealttiroom,hidcredgi ng a+4scd omneduwmgt idure itro irdesi ng

temper aCamegstition with Hiwphpiuchsi x ¢ameebeédt o
bea hybrid"Fe&thvEDegadn\iLadobcey L 2, W s | aaZher possible
reason for tse” BN GHEeqOOEN 201 3) .

I't is |likely that the species wild.l di sappear fr
unl ess conservation efforts are made (Ericson 20
popul ations i n Nj ufDvriikvednr einn Nt am@r eRneser ve hav
i mited Il i f espanhemadmd oi ndQuel atnad tupl i ft. Col oni :
nei ghbouring bays could be possible, but there |
this is happeningMdEekEccomaRpPionvg BS@23) . It is tl
urgent to initiate active measHERSOG Wogqoroedduce tF
becoming extinct in Sweden
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©  Hippuris tetraphylia
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itoring is also an importashEbpaWjoqodbdt he con:

erstand the species’ popul ati on dynamics. Th
ul ation changes have been monitored in diffe
|l and, refecting the differences in the specie
Sweden, mo nint o9y stge nhaatsi cbheaend | ocal , whil e in

ndance of the species has required more ext
hods.

Sweden, thDEDY dofhspaotar e abolvave heeavmt er

nted regularly by foot since 2004. This metho
for one person. Al l shoots are counted, or
usands of shoots in the same pl ace, the nu

i maNtaetdur v &r dxvleF)k.et Thi-<ohsumi ntgi maoni toring
h.od

FinlsanBEBYDY] sgddgtni f c aanbtulnyd amdo e di fferent
itoring methods have been used. The focus h
nges in the species' di str i blunteiscen,arpopul ati o
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assesse-yeiam giexi ods, in accordance with the EU |
directive species to beThree paosrsteesds neevnetrsy asriex byaesaerd

on physical observations made by foot, which t al
it i mpossible to monitor the whole national p
Sweden. Moni toring focuses on mapping different
whi chr omps spatial coverage but at the cost of t

Conservation efforts in SeaMoreEco

In the SeaMoreEco project, three se‘pdrate conser
DEDBY 6 Wjaoweodeen made focusing on population gene
the speciesf hodecbsmonitoring. The overall aim

genetic study was to compar e st DEDLFOMG tqicdd di f f e
Sweden and Finland to invegstbiEpawdeN] wtbdbEer Fi nni
transplanted to Sweden. The aim of~Ast’he cultivat
bEBY 6 Wjamo okde grown through micropropagation in
cultivation in a garden nursefy DEDPOWVWHGOEO mat el
transplantations. “Fsurh Bejywaémaoeisdttardian gf yi ng

dr one asefaf eccotsitve alternative method to the cor
observations done by foot.

The popul ation genetics and cullUnivadrioint ystudy we

ofQul u in their | aboratory and gardens facilitie!
here is a shortUenedregetrge pdr tOltt vat can be found
its total lengtappaddidedvWaigllLZr B EGHE§ W] q600 s
Methods

Population genetics
Ns ” BEDYWaVE] egaarp |l ed from the Swedish population ir

Finnish populations in Kot alkarmplarsd fUlokm Krhienni

Umed& herbarium UME where usenrs.  UWchaeaddelizt i on, sam
collected from one Swedish population in Tennayv
popul ation in Heikinharju, as well as dried samp
TWOLWWeyLZ” QQpopRDBSDODDOME in Sweden, one in Njur:
one in Tennavan wédae eali adé dS$amplgedefirctanal yses

collected into a col d-200cXCnandet haabostadomeg, atDNA
was extracted from the samples for further gen
information, yseé rCuopoaretp,e nthiLAWWEYLZ " BEBY O W] 606

Cultivation and micropropagation
Sampl i’mg” OEDyf6oM q@mioéf opropagation and cultivat.i

where partly combined with the sampling for gene
of ¢hEeDEDMWhW¥raoeoo3 cm of the top of the shoots (i
seeds if present) as well as 3 cm of the rhizome
t he Swedi sh popul ation i n Njurvi ken and Ul ko
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popul ations? i WVFyhZ aGillad ROESO06661 1 ected from Swe
from Njurviken and Dr&ayVicdh ZpwiHosa || cdaylill @ncst. e d

from Finland from Hei kinhariju and Kuivasjarvi
material, seeds and rhizomes were kept at +4°C
ot her cul ti(vfaotri ofnurttrhiearl si nf or mdt Owehpuoste e Uni ver si
appendilWWr9LZ " BEBY W] qqo o6

Drone monitoring

I n t he SegpMwrj eEfdyai n g drone was tested for mo n
NLWWc § L Z” baEsb yab-¢foliseto 6i ve alternative method to tt
used feld observaWi 6thsaddnenkby fbots possible to

areas systematically and it'Bheaisded owas pteat ye
produce orthomosaics from drone photos and use t
obser vatriso nbskE bogtdoW] faqodd 6iew popul ations in the sam
also to monitor changes in the populations over
The method testing took place on I somatala isl al
area is |l arge and fat, consisting mostly of coas
it is kept open by cattle grazing. The shore of
ponds thatred®esyf@EDUS W] qo oo

Two fights from two different heights were done
was done at a height of 120 meter3s,cmhich gave
The fight colwectara &210&a and it was captured in

The second fight was done a year | ater at a hei
pixel resdl wtm.omhef fi ght was done over a small el
Ns B ED JtohWjtaqowads around 25 hectares and it took a
compl ete.

When drone photos had beéef bE®&Rpdaly ugsadtdieo nosf t he
werckel i nesti @ed GPS devices to be used as referenc
areas wer e compar edd " thoEbpawpaboélo fnd new
popul ati ons.

Results and discussion

Population genetics

I n summary the analyses of the genetic structu
Kot akar.i popul ati on and t he Swedi sh Njurviken
genetically differentiated, whereas the Finnish
signifcantly differentiated from these two.

Genetic variation in all/l the Bothnian Bay popul e
explained by the colonization history of the sp
previously was mor e wi despread but t hen separ
barriers. I'n t-henémsegeenwhabemet hods coul d be
better estimate genetic variation y(fodr further

Oulrue p ocarptpe n diLAWWE 9L Z " DEBY 6 W] qo 0o o
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Cultivation and micropropagation

I n summary, pfbopVig§t o6 bweabs) dssWjcapdeds@s f ul bot h throug
cultivation from rhi zomes and -b awsietdh hel p 0
mi cropropagat{Bing meeBhottths veget ative material (shi
and rhizome parts) and seeds could "€ grown t hrc
BEBY S Wjraoond 6Fi nni sh popul ations were also plante
garden wher e they have survived so far (for f
Uni veos$i Oyd mpoarptpen dilWWe 9L Z" BEDBY d W] o066

For the management, the costs of transplantations are extremely interesting.
Therefore, University of Oulu gave a rough estimate on the cost of
production per one H. tetraphylla microplant in pot (one pot). The cost is
estimated to be around 5 Euro (2025)/pc VAT 0% and includes labour,
supplies, materials, equipment, and electricity.

>

VL] ¢S e’ IRLsuIE,yCDZyt@‘MsyFI“)XBBZiIE)ECﬂéERi)LDysWysWolobLsR ST 7 ~s
BEBPYyOW q606S cWWEY “ 06ETBS " | EYyelLR8BLR] " ZEEEZ1”" ¢cWWEY "~ §L|
0SNEY " O0ETB® " Wod8RBZ"LR"WS§bBbZ " JEBEq " Bs$” CE” byoRZWoﬁRbEE”[

] 9 EER"LR"Zce®Ey " <? <vs
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Drone monitoring

Drone fights conducted at two different altitu
di fferenf{Figas).el EIRyi ng at 50 meters yielded a pi
more than twice as accurate compared to fights a

increased accuracy came at a cost: capturing the
approximately four times |l onger than at 120 met €
The orthomosaic generated from i mages taken a
suffcient resolution to reliably detect new popu
possible to identify and delineate known popul a
met hod could stillithaiwngeftwelmpbomal memanges in e
popul ations across | arge areas.

I n contrast, t he orthommseteéc areatede fir mag e50
delivered signifcantly better results. Known pory
and delineated with high confdence in nearly a
hi ghreersol uti on i mager g eteencathileerd aufimkpwevi ousl y

popul at hohet alun c26n fnrewé & E b ypdaW] cahoeosd6 wer e f ound
(FigurneThe3e popul ations need to be confrmed ei
observations or extfThecldwe edradmenfei gmagery capt
at 50 meters proves to be an effective method fo
ANs” BEBYOWtqo@ldso all ows for coverage of rel ati-
maintaining suffcient data accuracy.

VL] SRE“¢ybh] Soc8 EEDOBWE L ZS RIDEVD Y BE8 RE™ «? £ e

. DBWBCYyEEY LR] <BPE'V™ L WWc YW6H'Dh ERY 6D Rifo®B” ZEER” LR” b] E~ U]
However, drone i magery al one typically does n
accurat,espgacaal ly isonktwl Aarehservations are us
required to support the interpretation. Field s
understanding which colors and textures in the o
Hi pplvweigset ati on. The more survey pobots are coll
accurately delineatétveadswwatfioamdpathaheol der sur
poi fir®m pr ewisoouusl dy ebae us é&d ~tbE b I@aANG ahioedsod

the orthomosaics, adding value to previously col
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One thing to keeHi pippurmisnds piescitehsatf ound in the Bo

are visually very similar, making it i mpossible
based solely on orthomosaic imagery. Therefore,
crucial for precise species identifcation.

Hippuris tetraphylla
observations

© 0ld point observations
Old polygon observations
New observations

0 100 200 m

VL] 6PEN LWWCcYLZSBEEy NP Q6 &RE” «6EE" LR B] E" AE6zSJEADS ™ Wy ¢
®8Rc0600"  EEOGLREOBLSR” Eb] SEH HERR BZYEBYRBHE S RZOZGESDHS REEE”
CE"DSRUYy®EE"LR"B] E”"UEGES

Concluding remarks

Population genetics

Based on the result that the Finnish Kotakari [
Njurviken population are not genetically differ
that if cultivated or ™mi ®E®yda enpiadadlé di Fithmilsd
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translocated to Swedéendi theualrsasnshoecladebe from
Finnish Kot akar. popul ati on. Genetically si mi |l
preferred as a precautionary principle, but also
the herbarium samples from Swedil9M9papwl ati ons
nogenetically diff &ré&biEiD§udadugidadtdimo it hien Nj ur vi ken
(for further infor noaft iQue,poa e VALYV § il tZy
DEBYSGW] qood

Cultivation and micropropagation

It is concludedanhttiagat debor pLOVWggaVZEBEDY OW] qqo0 6
materi al can be multiplied, g*r oOWDEBRZWAWr®@d ®md r odu

material grown in this study is available for tr
i s needed, the best option is to <collect mor e
Njurviken popul ati on for cultivation to gain
Nevertheless, s Swb&b§ bri\§ tqedroida | grown through
mi cropropagation, has not yet been transferred

Thereforeansplantat?ohbBb ytoDMeopd tsdhn i c a | gardens

shoul d be tested before transplantation to Nj u
Sweden. It is also recommended to test the ger mi
directly to soil. I f successful, sowing seeds d
the amofuntwork and costs considerably (for furt]
Uni vepo$i Oyd poarptpe n dilWW 9 LZ"  BEBYd W] 6068

Drone monitoring
Our tests revealed that usiPrhYyWWAHJOAEDEM§GET qoDO
in aquatic environmentesf fiescta vree drieatbhhdedy afhhadr c ost

detecting the species in known | ocations, but
popul ati ons. The best results were achieved wit
at 50 meters altitude, 4pcovid@dhng aepbkatishzef 6E¢
an optimal Dbalance between i mage quality and tin

NLWWcY9LZ” BIEDY& W} ¢badi vely | arge aquatic species
aerial shoots, it stands out <clearly in drone i
This makes it easier to identify among other ao
this advantage di mi ni shssalwhreqn sher slpiecre £.s Ba oevd
our observati ohs’ bE WD gahniig nijgy dthegr r est ri al vegetatic
l ess reliabl e, as the visuasl ad®lkemrnrast spraovi ded
potentta affurt her devel obpy tuhsei ndgod@mu & .olnogw g

water s | ewhedn p'a&r tbhsE bosdrVebopovohde wat er, drone coul d

bef own close to the ground or .Waficeoruyl dt o i dent i f
i ncr eeafsfecciye nand reduce the number of person ho
However, it would require a skilled drone oper a:
are damaged and that no animals, such as cattl e,

29



Arctophilva

Pendant-mpaohjsssnsoeh&ngor s

Background

yDb$ W) Lios "drcodibfdemi ¢ speci es tahafteiwt®is,be found
along rivers and river estuaries fowi"'ng into thi
T ¢ ogliéows ornilwerisn f biwmhggaol ahti bay eaend al ong th

Ri vewhi ch fows along the Dbordlem ®Wwedémliandcamd Sw
be fdwmnd or cl osean®mgr ne eRsTivgae i e s .

yDb$ W] Lios “d cpelidenni al grass, with |leaves appr ox
(Figureltldgrows along riverbanks and river mout h
sandy substrates. It requires open growing spac
spreads mainly vegetatively and is highly sens
known sites are infulkingtdryyofl agdaaipngdg ftstrong
|l evel fuctuations and ice erosion.

\& !1 N~ ; R %
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7 L 6 6E ElogodElEoN'S DR ~
] RL&” At € 7TERBYVE



g Db $§ W] [hoads” Tntooslid r ecent | yt heegl abalkeslks@dNfRed Li st

of Threat enied XSPpk=x, ewhere it was | isted as "Lea
However, in Finland and SwedegDOhK&] Lavi &nd WDB6UNC
Wwoys” WEREwHILR® is in turn |listed as “Endangered
“Vul nerabl e” (vu) Sweden. The species had its

1960s, after which it has declined.

There are various reasons for the endanger ment

overgrowth by reeds or other aquatic plants, eu
coastal dredging, asandouwr irrergucueé otho imi dicregq temper
as well as thedirteidaurcali ognr @4di ng apractices that on
open coast al meadows.

I n Finland some areas of occeuwrurleansciepmghaave been n
combination of methods:

T Manual habitat management, iorf c loutdhienrg weedi n
veget atnidonl oosening the soil around plant S
competition.

T Mechanical habitat management , involving soi
stands and restoration of side channels in
hydrological conditions.

T Transplanting efforts, where the species has

University of Oulu’'s Botanical Garden and pl
and Lumijoé&r s q&lotrah Ostrobot hni a ELY Cent
unpublished 2025)

Conservation efforts in SeaMoreEco

gy Db $ W] Lgorodwscoilid very shallow estuary environmen
shores and shall ow “bigcrolddss , owlher etshpreicviees of t en

e. g. reed and rushes as wesbo@sS|sPRHDR i ttor al pl e
AOSESEpD These species are often stronger compet
therefore out compete pendant grass. Therefore,
conservation ef f ortisc ardddgealiredai rnign g of competing

veget 4tsioingods in only a few places in the Bot
makes riytuiveeabl e. Therefore, in 2025, in an eff
number of sites, a few plants were moved, from a

| ocati on.

Methods

SincgDbs$W] Lofot" drc 6ddows i n bet we(efni goutrheerl5)eget at |
the clearing of competing vegetation could not
Therefore, handheld tools such as shovel s, rake
remove vegetation. A great care was taken to i

competing plants tad liimpgr odvegdriEtaa i pgssi b
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VL] ¢ E'DDB $ W] L]698s" N LeFo) Weh 9 EEE" B E0MJs E ~

I'n NorrlU&atgtRms W Lpd ancd Waver e moved, from a he
popul ation in rtiveesrtTéaryl vena new | ocation. The
wel | as the substrate around their roots were d
tools and put in a bucket with water on their wa
site the plants, including tehassuwnlgsttmat éawmals .put
The environment in the ndwehocabinmenwa®fsiimiel ar
donor popul ation.

Results and discussion

In 20203DbS$Wj] LocdonsedWati on Workbotten, Sweden,
consisted of clearing vegetatiownt | fafppm t wo stand
650 plants), 3 stands in Stora Al msten (app.

Toredlven (app. 80 plant s)riavnedd dmogupsht £0d i n TOor e
pl antFsi)gur e 16)
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The stands where the efforts were made in 2023 v

number 9oBbS$W] L®d amcd Wdvere similar to 2023. Ho w
conditions during the revisit were bad due to
water. Therefore, possible effect of the conse
found.

The9yDb$ W] Lcdoodr siecrovuadt i on wor k in Norrbotten in 202
performed by Hagens Naturvard.appeea®@reports can
gDbs$W] [lord “s wrotledr y, competing vegetation was cl e
eight stands including sd TicootUlbbr ef RdLlAbptaepnsiaf
2024.

I n 2026t her conservation wobd&t wittheoadeated in t
and ifothe RstvearAyl sd6JicowWwlnt ory was made in an al
on the Swedi shorsrnaeRiovheertr et he pl ant has been fo
the FinnbDshi sg dehe i"nveindastldf5oumod on t he Swedi sh
si defToafne .RiDwerri ng the cohewewaplant wot kan befor e

was found in areas thlattcowei ¢i peasi $§ioredoufting
were not optimal, ypmwdawddym dsuemmedii &m may
have infuencedDurhiengr etshue tson e &t iTocnd WGBS r k

plantsowaedeifnh a parR vefr thlhe Podreeiously visited
project

The movi ndObsWj] Lpbantcd Wdere wunfortunately not s
When the site of the plants was revisited, none
found.
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Concluding remarks

The conservati onDpesWolfitds” HedarMidr e Eover @ r 0j ect
unfortunately not successful .woThe dmdwieng of pl a

number of pl ants did not i ncrease after t he
vegetation. mB®gshl to§ ahmeslei kely due to a | ack in
ecology of the species such a$utanoabrensnfuenci
The species seems to have | arge natural interann
causes these ivmaproirattainotn swhiesn pl anastrhgg conservat.i
timing may be crucial for the conservation resul
More efforts were done in Finland (work done

[
proj evhtey e the aim was to plant stands to more s
ensure rooti-ngr mbipudt attoonggupport the devel opment o

that can spread further out into the estuary, w
speci eseri.s lltowasnnombe@ ehk@ptosed areas, wave act.i
pose a challenge for the species,/ Ta&losulbough t he n
i fcudes the periodic | oss of stands, for exampl e
shoreline. Detached plants may, however, be cai
suitable sites, which is an important part of

(North Ostrobothnia ELY Clema rree s2wWl2t5s, aufn ptuhbilsi swhoerd
are not yet avail abl e.

Thbeabiwhéese the species dnd et lne eedwicrr ®rame mtgs ar e

changinigherefor e, and for future conservation
succeaofrel t est samhdsttudiads ohelkadsito .beobdoge
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Macropl ea pubi penni

Mer i uposku-osrtioari meant e b o c k

Background

I n tnhobgt hern Gul ft hoefr eBaatrtrenitahr ¢ e sgeaiuss of
20Dy $WEFEEOWc ¢ L WERRL Zx 7 zasn"a & W\VeEcROBA Blict oedrbad “et al . |,
201,8) rom here on colt&DysWpEgores D¢ s WeHSG as
beet.ted Wecc L WEBRBEEs 17)sted in Annex 11 of the EL
Directive meaning that it i s a species of co
conservation requires the designation of speci a
FinlandWc e LIWERRLZt ect ed and its status is “Near
In Sweden its r'Pdt diBbeéef"@itDsantsuy tiss di stri bution i
Sweden i s Brekkao® evaa Mo r epEcoojse crha p peifrifgoe ¢ 8

Wc ¢ L WEhRaRIL Zbeen fCoumaFi ml amar tahred Sme & & n
(Norrkoddunt yi mnalneon otichaet inort hernmost V&adsterbott
countywith most of the olmeerthatnoBet madani Bayhe

The beetl es 1(i0vEe3 5wmdsehnad lioorw summerti me they can
seen crawling on aquati c( \pdmtndrsa oatl maal .t,h e2 0blodt )t o
Sweden, County Administr adta@seoBo@Dds WIiENOrrbotte
specagspart of their vegetation surveys. The af
from these surveys shovWwtfemanhdt hehslpmei ed ar e
baws th a-3@%W) (ddverage of wundé¢ol@wmaxlrd5 vegetati on
meters tawayhebealetd § 6] el b E 2)"i &c ZNbogr or dbloZ H e n
beetdremost often»E06pEDSR” WERHU SO ddHIcLo be

found on othersAptanmndi specoeshe study by Vahtera
insout hreirml,ahe most common plant smeei es that t h
found Abnc DNERL 6 T WE D BiwiR dhigd W] sy aioe s
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Conservation efforts in SeaMoreEco

The aim was to ma p Madrhoptl k@ ppejceets area.
Vaster botSwewnre ,goal was tWcsdVERRLEEZ found in
the whol ei towlundiyng its. sbartrhiegintSeprede s, and
South Ostrbboltahéa waal to get a better and up t

picture of i thsy viesittrii gt sohes where it had prev
found as wel | as new sites.
Methods

SeaMor @eEmg ect arrangemhppi cgoumane iwmentifcation
z3DYyS$WpEGTes with a theoretical parhte online and
f el dNoirnr bo(tSeeanMor e Ec o Macr op.l eTah ec ornetsheo &2 0w2s5e) d

in Norrthotfz@dy) S WPES i sll sngrk@&@he window for mappi
z0Dy S WpE&i ®squite short, from the middle of Jul
Septembeahen thbédowat.dd n° SweWe é L WERRICA es
habimodel GCowmty Administrative waosarused Ostergo
to choose somef oaf ntahpep dma@yns Fi nl and a similar sy
mo d el from Syke (Forsblom & Virtanen wunpubl i she

D O
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s ome of t,haen d a rsecams¢ wesr ehosbacause of previous

obser vatn owass.t eMbort o plpeawerse mapped in nine bays
during august 2025. Macroplea individuals that
anthe species identifcat iexrp ewdsa qgwatfiranelde ebtyl eas
(Anders ,NiBfssestmer i t us at Umedl rUniFveat andy)

Macr o mlpeeacwesmapped i n scewrirfmdoeaSspt ember

2025nd the species i deinn itfhceatfieolnd ,wassi ndcoenei t s pr ot
status prohibits removal of the beetle from its
from authorithieedlorrbotten coumweymapMaed opl ea spec
as a part of the vegetation surveys in 46 bays

and 2025.

Results and discussion

I n VaAsterbotten 9 baysWwebtWERKREHZd eddn adnew

| ocat(iFoingsur eCll@89e to Umed, Ostnasfjarden and in
of the county Kr iNazwi keecnd it d WWEBRB@EBCc 06D 0

found thisthomghetbhase species are known to be
Vasterbotten county.

| Mout h Ost r7o bboatyhsn ivee r e z SMiciLtWeggRe Rdevdf ound i n 1

bay Figurzs "1®&Jb bllbéay s zasn'dd WWE RE InDlc & 20"

Wec ¢ LWERVRRLZound in Revoéfjardemn iipnod Whaye ormsltama no
of Haggisgrund, between Fol kmenéren and Lilla Fc

I n Norr Bébtatyesn ,wer e wiss iWcesd WEERER LfZ62malw i n

sitesSladagrunden and Sleven in Pited archipel ac
where it has prev(iPiugsurye DBMWE RBFEDE0 & D& n d
in twoFsrtead.l t he siwthe sstpwicavietsé&ed umded s e

appendzZz®&Dy4s WOoEGSG~ Wce¢ LWERRLZ
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LA
Macroplea pubipennis
observations in Sweden
and Finland
(* SME observations (2023-2025)
7 0ld observations (1990-2025)

Sweden

Ostndsfjarden
Umea

Finland

Jarnas |

Revofjarden

Sundsvall
Q
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Concluding remarks

Through SeaMoreEco proj eccal laecnadg wéiis rhr thetl tper,f our
our organi sations from Finland (ELY Centres)
administrative board of Vasterbotten) have gotte
and identifAcBhfts WmE®difes is conducted. Moreover, t
successfull gsfoemd WEBWt eszabysWoB@&s in the
project area. MostWesdgWER Rfacghitnidy from the sout her
parts of the Vasterbotten county. Before 2025, t
ofzs” WecELWER8W&den was in the northernmost Vaste
border to Norrbotten in Kinnbacksfjarden.

StiHd ,ditst rizb d thcd LiERRItZ wi daenldy nkomcewmmappi ng

efforts arevakbedsdcboservati onSweagmds i n Finland
rest of the Bdlhtei ci$ea mwheirent he species are fol
wel | documented to gain more knowledge about t

z0DYy S WpEa&i ebnmwre tneglme i vely affected by dredgi
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construction activities thr &dlgLrOMOnL8E8Ngasndi n water
therefore it is important to restrain this type
wherze " Wc & LAMERRAL&e n vwheurnaed iotr c.oul d occur

In our expermadddg SW@&ES | es are hard to see under

and thereforeande smeppesgidenti fegatiiten in the
di ffcutimandon®&umt hhger ,matppi ng ciam dief fdeorneen't
way(ssuch asgliwé¢wlma or wading i n adaintdi otnhitso snor K
couadfdf ecteddlat saddi ti on, i nSvasheObotbobothanda
z0Dy S WpE&EWesmapped espdaaibaltlay sinhat were alike

habitats where Norrbott enzdhDagds ¥pprEedviiedbshs 5y found t
mi g ht resultngnbiaas,amphat the beetles might be
ot hkrabi wahese we do notsuUobkasodebhbem,vegetation
closer to the ¢sé&dei maretms bh t heurpd ant swoul d be
interesting to test if eDNAzWctchoMEsthRd&n be usec
shall ow coastal areas of the Baltic region.

39



Charales meadows

Background

Char awlresSt onewort are | arge green algae species
bott oms gu) e Yip& ovi de a | ot of i mportant proper:t
environment, such as nutrient and sedi ment bind
food for fsh fry Uandri rvNmalttaerwe’ s€Ce®rsser vati on Act
(9/2023), shelteredarChiasrtael de sa smearde we f the prote
habitat @awpeshe occurrences of dtebée gmameadows nee
and ma@gharal es theadows have a specifc national |

under Swedish | aw equivalent to Finland’'s protec
recogni tugpm krhaoaoder .Duemewoeksrophication and hu
activity disturbi nGhatrtadiers enewidroavesmeérratve decl i ned

therefore necessary to estaanbd irsehs teofrfec i Ghnar awaeyss |
meadows

The main c¢halaldedrgees sliinggs tihre r oot causes behind t

Charal es .medafdvdawsonment al conditions become suita
al gae again, efrfeosrttosr,ats waah as transl ocation, ca
Pl anting patGmesal ®fs nevbfdaiigrgliyn ge auspy ,pl ant s, al on
with substrate, from a nearby population and pl &
the desired | ocation.

The success torfanGh aorcaslteisbber améi here are only
fewel | document eds padidadléeleys d¢ drmducatreed i n t he
felldn Swetdlan7jbgdo bSeERPSYLO  hAWEhEen tested

in the feld with,Wutf freoreemtofmethemswere that suc
and natural recolonisation was greater than any
met hodrsai t hf.2I1012.2¢ltn aks mdlalndscal e transplantation
have been conducted with theceamebtatbeest ebl with
natur al viaswpoerres aduccessful (Airmké d mpedr.iasslon 2024
There is a need for furttrhams |doerexthogme ftorof t he
Charophytes.
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Conservation efforts in SeaMoreEco

There are many pressures affecting the habitats
new information about suitable restoration and
needdd. the SeaMor etEtwm o pafrdfadwed rsma d:e

transpl mat had test and mappi og Emar aloens t or i ng
meadolwy drDmeet hbdtrr ansplaMidng” bs ®BRDHS Z0

testiend cooperation with -lthheprBdjoaddther sneda hbdFE
proves successful, it could be applied to areas
di sappearnegd ,t oherleppiopad@adas® t hese

Anotmémas o | ook into whether drones can be eff
Charal es nlfehaidsowwor k i s essential, as these hab
valuabl e andi hnneedsbohgpygoéeacimgna growing need
accurate mapping Mapgi magniotfoChmg.al es meadows was
in North and South QstwhMeloes l&hiathd s tFehda| an d

same meittwsodarhn Fi.Measdhawillilt udav eloongmo n

met holdo g pr mapping of Charales metaldeo ws , wi th t
knowl edge gained here.
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Methods

Transplanting

Planting of tITHedydt drfemBRHBtE DD r di nated together wi
the Biodiversea project. SeaMoreEcno amried the sa
Bay as Bimprdojtercitseeda i n the Gulf of Finland.

Tes site for thwasthasep|l dasedgon7js@aydability fo
bS§®ERDbsSZégar awhes enf they had previmusly occurre
i deal site woul d be one wher e t he species pr
di sappeared, and where the disturbance that cau
been redfdlowed.pul ati on was | ocated near by the
popul ation needed to be | arge and healthy enough

deemed not to cause any Ther m etsa tshda epspdleattieadn .f
SeaMoreEco wagl®wanguikén in Nykarleby. The gl os
had recently bébder Hesmor edoignamme. Before planti
general mapping wa&s ~OZAWE Jdfx “tt lEEeeRPI"d.YyLZcoDdx " zqy L
ZWx " AbcDNER&D S SVED&E RED 6§ R™ WHE Jaibssoelr bvadfay Zi n

2024. At tthlematp pniengof t he water was quite murky

which can be expected in a gl o dudoinogr t he spri ng¢
popul ation was a blayasotuthrofgh#Anhggsthe harbour

travel to Langviken.

Pl anting was donde pdtot9l Gtaecsm3 @pe potths, 3 at 60 cm de|
and 3 at 80 c¢cm depth. Fpfi c&andd tpHe tgr9o wtl ha nttisp swer

of eachwepteanbhted. The plan was to recount the t
the season to compare the plants and see i f addi
The plants were picked through snorkelling and
waterfl | gdipultes t he test siltne 230)]224nk hpngway .

was done in Jun@uwiutsh contr ol in
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In 2025 there was another attempt at planting ir
attempts to get permission for plating in Skari
permi ssion was denied by the join property as:s:s
Bi odi veermrsjeeacitt was decided that there would be n
growth tips this year. The reasons were both the
the plants was needed and the counting of tips
end ofeahen was unreasonably diffcult.

Because of the 2024 results and the characteris
was only dbhecrmtd8®@th in 20257 ®RAIcm;sémiree 50
enclosed aquariums were made to protect the pla
that might suffocate them. The aquariums had no
holes were drilled in their sides, to allow for
driftinghelanuari u'ms were placed on the bottom,
planted in them.

Tranamting was again done in June with control
plants and a piece of the bottom was picked up
placed in a box with some water., Nwootchounting o
because the method to measure growth was inadegq

damaging or stressing the plants

Drone mapping and monitoring

A fying drone was tested as a tool for mapping
Char ameadows compl ement traditional feld obser
approach was straightforward: aeri al i mages W |
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meadows to produce aqip®aitdd mpmadwttsohrayGd S

coordi watres col l ected at | oc astpieocnvee s wher e Char al
pres.ent

Drone fights were conducted at altitudes of 12
resulting in pix2l|lcmegdgotbtcutli orness paafeedhvel y.

points were ptaneafe aGhatriad es p adhcahreasl ,e swher e
coverage was estimated. Baseadeop otrfyeaort homosai
coverage BMa@mr aolfe s wa,s ucsrienagt-le asbg ke cti mage
classifcation. The method is described in more
drone report.

Five sites wer e sel echaded o mdreisttortimegg dmedrhe d:

Vahant 6r manl ouk kPoarihma | Lathmiij,o kSie;l kal i ppi , and Rova
in Pyhajoki; and Puojiniemi in Kalajoki. These
gl-bad, and one sheltered seashore | ocation. Th

properties and aquatic vegetatieshedaluihdweirng the
di verse conditions.

Results and discussion

Transplanting

In 2024 no plats survived. There were a few opti
have failed. 1) The water had surpri.singly remai
The water in a glolake wusually cdwemaofsf up in th
|l essens and the vegetation starTbetef d®dind sedim
the plants might have been deprived of Iight, e:

deep test plots. 2) There was atpPodbybrcabdDbfting
that might have suffocatedt tohfe tpHheanplsant3s) iTnh et hte
picking, counting and planting process might ha
stonewort plants.

In 2025 the plants survived at all 3 test plots
healthy, while at one plot the plants were a bi"
algae on the plants at al | sites. The water in
when the comatdreol Tvhaes whol e bottom of Langviken v
varying plant species this year, compared to 202
barren.

The test site was not opti mal . The bad conditi
di fferent conditions between the years make the
The information of these conditions was not ava
of the test amdlindromasl welre expected, 1. e. mur ky
clearing up as the plants start to flter the wat
t he spring f ow. The preseneceen oifnteheseéi cpndit |
phenomeaxroch,t he underlying cause is unknown.

Because of the differing conditions and met hods,
what the driving factor in the success of 2025 v
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of all three factors (clear water, shelter, | ess
there was a | ot of epiphytes on the plants, it i
the gentl er met hod and the clearer water the p|
without t hael asdhdeilttieorn of the aquari ums.

Since the plants survived at a rate of cl ose t
determined that the gentl er met hod of planting
conditions of the planting site are suffciently

Drone mapping and monitoring

The ef fecti venbeasssedofmagmpeme o nwaglsy infuenced by
underwater visibility. I'n many cases, Charales
identifed or delineated due to poor visibility.
the northern Bothnian Bay, wher e twhhe ctvat er i s
i milt ght penetraduaeasdamwat er visibility. Addi t
Charales species in this region are relatively
ot her aquatic plants, further complicating detec
Sparse vegetation was found to i mprove bottom vi
and making patch boundaries easier to detect.
clarity, Charales patches were successfully del
(see RiMEoveronment al conditions, particularly w
and vegetation density, play a chaseéedal rol e i1
mapping.

Comparisons between orthomosaics taken at 120
showed no signifcant di fference in patch del i ne
good. However, in turbid conditions, the higher
l owat ti tude fights Fdryadawegd abte n eofweiralal ti tudes can
i mage detail, which is especially important wher

obscured Charales patches.

Coverage type
I Charales coverage >50 %
Charales coverage <50 %

Sandy bottom
Bl Muddy bottom
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Timing also affects visibili-gymmeard ey elte abi | it

opti mal for surveys, as Charales are |l ess obsc
However, wat er clarity often improves | ater i n
tradef between vegertawienbcbvey. Conducting dr o
during periods of | ow water |l evels may further i

for ssmazleld Charales species.

Concluding remarks

Transplanting

The method tested in 2025 works.pBojbcBeaMoreEco
haesuccessfully pl7sntedoechHRESMAQoitthhe met hod. The
folduppw i s not yet conclusive and both projects c

but no additional growth or spreadsaed as of yet
i n 20e2eébms promi si ng when moving plants. Bringing
seems | ike good method. First ofSécopdlyg better f
according to FRadamp)fandt ientg alh.aviahgs bdtyt omo

substrate containing oospores can be an effectiv
the planting attempt two possibilities to suc:¢
surviving and reproducing or by the oospores ger
I n conclusi on, i f a waterbody has | ost i ts Ch
underlying reasons for the |l oss has been identi
met hod of planting seems |ike a promising meth
results are howeverhestglldntprnegl ignitneag yst iTl | neef

monitored for some years to confrm that the al gse

Drone mapping and monitoring

The potenti al of drone use was tested for mappir
northern Bothnian Bay. Qur fndings-suggest t hat
effective support in mapping and delineating Cheas
demonstrated that dcoakl ymabenycombpned with tal
feld observations, can help visualize and outli

with good water clarity and sparse vegetation. I
orthomosaics provided suffcienotncpattrasnsfo dist

enabling the delineation of meadows. Notabl vy,
resolution between 120 m and 50 m fight altitud
delineation success in clear waters but t he h
advantageous imnmoté omsr bi d c¢

However, the study also highlighted signifcant
humird ch watetrdé heyBiotaihi an Bay, combined with th
of | ocal Char almade pietci lear,d otf d emnee Tthuesm from ab«
drone i magery alone was insuffcient for reliabl
Thisshowshe i mportcambeée nioig drone surveys with th

feldwork to get accurate and trustworthy result s
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I n concl usi onhawéd | modirtommrei ng i s not a standal on

Charal es meadow mapping i n al | conditions, it
compl ementary met hod, particularly in areas wheil
effective visual interpretation.
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Threshold restoration

Background

I'n the northerncGabklfagoofonBpt(hgfhabdess e a ¢ ommon
nat ur et taytpeoft en ar e bbyeihnugmainmpabtctkikvdiltay et al
2020)They are shel tfeore dr eacnrdesaet oifpaund aalransst anc e

docks for sumamed btbuse®ften results in the thr
dredged. The t hrsaghicttturiehi a gnvasiomenenitt type

restricts the water exchanlgeveadndi agtotaing | i ses t he
These properti escomakhéd&lpds s and particularly (
nursery fHopopulBdibng such i mportant habitats, coast

recognized as a Natura 2000 habitavetype wunder
AnnekKowevmany dshlodes have alersd adayélde ggr e at
need for r.estoration

Some earlier threshold restorations have been d
Sedrnkil et al ., 2024, )Saamsd eepys t uB edregl und 2022
has been written by ELY Centre to make it easier

(Roi ni2mem

Conservation efforts in SeaMoreEco

For a threshold restor aRdrmml v ;mhaorerheers si rb atyhe i sl
group Svartoérar,wasi ahblfg ktalmil ® byay had been in its
state, it would have been a gweasdrakkgedut i n the

(FigureSidRrde the dredging tookt hpel gcued gsnuecnt a | ong
was t hatdh eictomat ur aplarstedof the environment of the

The bay was very shallow, about 40 to 60 cm, wit
as deep and therefore the bay was al most dry at
this, its properties for enhancing biodiversity

that the prtorjyectto wowilldd a threshold to keep the
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There were no summer houses, docks or any other s
the bay, therefore it was assumed that it would
for the r@standobwdet he bay i s t hevhjoosient property
written permission was granted at their yearly

whose | ands are bordering the bay also granted
after discussions over the phone.

Methods

The bay was visited in 2023 and mapped accordin
restoration guide for small coastal waters. |t w
and oan hopheost omaVde er | evel sladdgeny drmodggers wer e
pl aced at the restoration object in 2024 and 20?72
A restoration plan was written i €ebhheeSeaMoreEcc
of Southstrobot hni a. The pl an ckacnonbmi cacqui red
Devel op@eennttr SooObt robokRdmitahe restoration, a thre
was planned to maintain the water | evel at +10
constructedl6usinmg gOavel, combined wi t h stones

surrounding area that had been removed during esc¢

Finding an entrepreneur willing toalmbve the gra
the w&yatr o dirmrtnlae out erwaadricfhficpudiheagef or e, t he
restoration took placelninhtehendumRR&r Sgt2@a2S5Spor
wasabltee do the job. Ten cubic meters of gravel
Bonds hamn to RgMfmlg@aav.ehxlxmeén
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The gravel together with natural m aiger stones w
threshold apenmnicBgghreeS2dhes were also placed in

the threshold to give somancshédlhtier hfaadr bwawe 9 oanred
with an excaamdalomaansuadlugy , st ones wer emaglkaced
the threshol dpoasss inbalteu.r al as

Results and discussion

The restoration site was revisited three times
autumn after the rDeusrtionrgattihodns de fi¥firogrittisd. gr ati ng

i nto tver esembsMartweed was fowing as planned over th
and the water |l evel in the fad was higher than i
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Concluding remarks

In the coming years the Isceccatiifont hwa | 1 hrbees hwil sdi t
withstands the winter andexeéaetliocte osfh efeotrsc,e wohni ¢ h
the shiberee wil fupbebyf otlhleowHel mi pr owataemme | oggi ng
| ev.€obatact with thewilolcalhhe protgpdunfaalilmew t he f sh
migration.

More details about the restoration and the metho
gui de and the restoration plan.
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Outlet stream restoration

Background

Al ong the ddhaestprtoljercd arreaa | ot of brooks and ou!
that hawmweghtetemely affected by forestry actions.
seas these disturbances hinder fsh to migrate t
the coastal small waters, such as gl ol akes.

In SeaMoreEcCento®euEbhYOstrobothnia was contact ec
joint propwhd ywamtied help restoring the outl et
Stortradasket on the islandiagfur®@rARtbekarvetsiitn ndar p
the object, mappingpittandsotrfi éhiorpdhtod wa 8

decided that the dhbjrecteswadasebbabhbhéi on plan wa
ordeelr from Kvar ken Nattwr ebe& dRoinseshiinng accordance wi
Hel mi restoration guide for smalll coastal water s

VL] e ¥E=9S$SRE"WLEN"S$T "B]E"] 08" 8RE"B]E"SWEY] §y$SNR"SCBOEB”

The needed per @il swiqurny ederfe om nei ghbouring | and
Howeveéhg joint property uni t withdrew their c
restoratTb@eyy wanted a restoration for the frst s
to the nameless glo alThhery twhetedtltet kaaitowear. f s
mi gration could be restored rbeesftooreatciooommiand ng t
cited worries for swampifcation of nearby forest

Conservation efforts in SeaMoreEco

Methods

The restoration continued according to the rest«
of theamtA water depth | ogger was placed in the
efforts were carried out in 2025.
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Wi deroos I nfra AB was hirkBadcdwsetdfe ekeavaduaongd w
pl an, this meant di gging dweay al sbhd adder whack b

possibility to cut a reédhfar speci@ni tauaant ngedtoic
the excavaAfotrehet heéest of the reed was cl eared n
scythe and tri mmer . The stream was cleared of
ma n u awil thho e s, rakes and ,s hmaiet enfersbat d rhiea |

seabwere placed in the stream to oprfeevoemt t he wat

droppdamdgy buil di ngpfdamst tavele(lkp getamam®
Figune 27

EYE " WE|] EBBBLSR”

Results and discussion

Theow section of the stream, up to the glo, was
restorRitslonwoul d be asbtlreeamm girmtiet supcurrent condi
and the water |l evel is ,buabltde Reapeécwialktl ogr ow b
the channel is now distinct and deep enough to s
be able to migrate even though some reed will gr
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The procedure of apping, fnding a consultant, ¢
an entrepreneur took Il onger than expected. The
efforts were carried out in 2025. Due to this ar
|l ater part of ,otnhee pfaerltd osfeashcen r est orati on was | ef
was to create a channel on the sea foor so that
to the sea water at | ow water |l evels as well . Th
2026.

Because of efforts being made in 205 there has
This wildl be done together with the Hel mi progr g

Concluding remarks

I n di scussi onbksi oMicachidsatt hecpbi nti pprlbperbgennit
agreed thatanhbeVleywirl It he semeam &dhdadder wr ack
stacking up on the shore at the stream mout h.

If fsh start to migrate up to the gl o, the joi
proceed with the restoration of the istream all/l
the worries for swampFbodingnfos tlddsessedot se«
since they did not commit to the &fforts during
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