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Summary

The report assesses whether the Rivers Vrangselva, Veksa and Finnsrudselva can be declared disease free, on a
national level, from the oomycete Aphanomyces astaci, the causative agent of crayfish plague. Extensive
monitoring using environmental DNA (eDNA) analyses and crayfish trapping was conducted in in 2024 and 2025.
Neither A. astaci nor signal crayfish were detected in any of the rivers during the monitoring period. Noble
crayfish (Astacus astacus) were confirmed in all three rivers both through trapping and positive eDNA detections.
The results were consistent across years and fulfil the recommended criteria for declaring infection freedom.
These results complement monitoring data from previous years, which have shown no evidence of crayfish
plague or signal crayfish anywhere in Eidskog municipality since 2017. Based on these findings, the Norwegian
Veterinary Institute recommends the repeal of the “Regulation on the control area for combating crayfish
plague, Eidskog municipality, Hedmark” (FOR-2016-08-17-972), which includes the rivers Vrangselva, Veksa and

Finnsrudselva.

Sammendrag

Rapporten vurderer om elvene Vrangselva, Veksa og Finnsrudselva kan friskmeldes, pa nasjonalt grunnlag, fra
eggsporesoppen Aphanomyces astaci, som forarsaker krepsepest. Omfattende overvaking ved bruk av miljg-
DNA-analyser og krepseteiner ble gjennomfgrt i 2024 og 2025. Det ble verken pavist A. astaci eller signalkreps i
noen av elvene i overvakingsperioden. Edelkreps (Astacus astacus) ble bekreftet i alle tre elvene bade ved
teinefangst og ved pavisning av miljg-DNA. Resultatene var konsistente mellom ar og oppfyller de anbefalte
kriteriene for friskmelding. Resultatene er et tillegg til tidligere ars overvakningsresultater der det ikke er funnet
tegn til krepsepest eller signalkreps siden 2017 i hele Eidsskog kommune. Pa bakgrunn av disse funnene
anbefaler Veterinaerinstituttet opphevelse av «Forskrift om kontrollomrade for a bekjempe krepsepest, Eidskog
kommune, Hedmark» (FOR-2016-08-17-972), som inkluderer elvene Vrangselva, Veksa og Finnsrudselva.
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Introduction

Aphanomyces astaci in the Rivers Vrangselva, Veksa and Finnsrudselva

Crayfish plague is a deadly disease for the noble crayfish and is caused by the specialised freshwater crayfish
parasite and oomycete Aphanomyces astaci [1; 2]. It was accidentally introduced to Europe in the 1860s and
resulted in rapid spread and mass-mortalities of freshwater crayfish all over Europe [3]. Later introductions of
alien North American carrier crayfish, in particular signal crayfish (Pacifastacus leniusculus), red swamp crayfish
(Procambarus clarkii) and spiney-cheek crayfish (Faxonius limosus), has contributed to introductions of several A.
astaci strains to Europe [4].

The border rivers Vrangselva and Veksa was the first two rivers in Norway to be struck by crayfish plague in 1971
[5]. Since then, noble crayfish populations have been re-established in both rivers. The rivers Vrangselva and
Finnsrudelva in Eidskog municipality flows from Norway across the border into Sweden. Both rivers were struck
by crayfish plague outbreaks on the Swedish side of the border in 2016. Monitoring revealed an active crayfish
plague outbreak in River Finnsrudselva in 2017 and 2018 with slow upstream spread towards the Norwegian
border. Due to the crayfish plague outbreaks on the Swedish side of the border and associated risk of spread into
Norway, the Norwegian Food Safety Authority decided to establish regulations (FOR-2016-08-17-972) in Eidskog
municipality to reduce the risk of spreading A. astaci in the region. The Rivers Finnsrudselva and Vrangselva was
also included in the national monitoring program for A. astaci, and no sign of crayfish plague has been detected
on the Norwegian side of the border in either of these two watercourses in the period 2017-2023[6; 7] .

The establishment of the “Regulation on the control area for combating crayfish plague, Eidskog municipality,
Hedmark” (FOR-2016-08-17-972) in 2011 led to the repeal of the previous “Regulation on a zone to combat and
limit crayfish plague in Buda and Harstadsjgen, Eidskog municipality, Hedmark” (FOR-2011-08-05-831). The Buaa
system was struck by crayfish plague in 2010, caused by the presence of signal crayfish on the Swedish side of
the river [8]. The barrier that were constructed to prevent the spread of signal crayfish did not stop the infection
from spreading [9]. A long-term monitoring effort, using both cage experiments and eDNA analysis showed no
sign of A. astaci and signal crayfish in the period 2017-2022 [10]. Based on these results, NVI recommended in
2023 the Buaa watercourse (River Buda and Lake Harstadsjgen) to be declared free from the crayfish plague
pathogen A. astaci [10]. At this point, the regulation FOR-2016-08-17-972 for Eidskog municipality could not be
repelled before an evaluation of freedom from A. astaci also was conducted for the rivers Vrangselva,
Finnsurdelva and Veksa.

Guidelines for declaration of disease freedom from Aphanomyces astaci

No clear guidelines have been established for when a watercourse can be declared disease free following a
crayfish plague outbreak. Practices vary between countries, and in many European countries North American
crayfish species, which act as carriers of crayfish plague, are so widespread that declaration of disease freedom is
considered unrealistic. In Norway, guidelines for declaring disease freedom from A. astaci were proposed in 2010
following the eradication of signal crayfish at two small localities [11]. Based on these guidelines, the Norwegian
Veterinary Institute (NVI) have developed recommendations regarding declaration of disease freedom from A.
astaci. NVI recommends monitoring watercourses affected by crayfish plague using environmental DNA (eDNA)
to track disease dynamics over time. If no eDNA from A. astaci has been detected for a period of five years since
the most resent detection, and provided that signal crayfish are absent, NVI recommends the initiation of a two-
year programme for evaluation of disease freedom to assess whether removal of the restriction zone in the
watercourse can be recommended. A programme for evaluation of disease freedom should include intensified
eDNA monitoring combined with trapping of noble crayfish and/or cage trials using noble crayfish. The use of
trapping and/or cage trials should be assessed on a case-by-case basis, depending on the status of any remaining
noble crayfish populations within parts of the watercourse.
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Criteria for initiating a two-year programme for evaluation of disease freedom:
e No detection of eDNA from A. astaci (crayfish plague pathogen) or signal crayfish for five years following
the most recent detection of crayfish plague.

Criteria for declaring disease freedom following a two-year evaluation programme:
e No detection of eDNA from A. astaci (crayfish plague pathogen) or signal crayfish.
e No detection of crayfish plague in noble crayfish during cage trials (if cage trials are conducted).
e Capture of noble crayfish by trapping at known noble crayfish localities (if trapping is conducted).
No capture of signal crayfish (if trapping is conducted).

If the criteria for disease freedom are fulfilled, removal of the restriction zone is recommended.

Although infection with Aphanomyces astaci is an F listed disease in the Norwegian animal health legislation, the
eradication programme has not been approved by the EFTA Surveillance Authority (ESA). Therefore, the
declaration of freedom from Aphanomyces astaci is on a national basis only, and it would not be officially
recognized by international authorities.

Aims

This monitoring programme aims to assess the Rivers Vrangselva, Veksa and Finnsrudselva with regards to the
eligibility for declaration of freedom from Aphanomyces astaci.

Materials and Methods

Surveillance sites

Four eDNA stations in River Vrangselva and two eDNA stations in River Finnsrudselva were sampled as part of the
national monitoring programme for A. astaci (regular survey, Figure 1). Subsequently, six additional eDNA
stations were established in River Vrangselva, six in River Veksa and three in River Finnsrudselva (additional
survey, Figure 1). Further, six trapping stations were established in River Vrangselva, three in River Veksa and
three in River Finnsrudselva (Figure 1).

eDNA sampling

Water filter samples were collected in June and September in 2024 and 2025. From each site, two samples of up
to 5 L water were filtered through sterile glass fibre filters on-site [12]. Ideally, 5 L was to be filtered per filter
sample, but due to high turbidity or clay particles, the total filtered volume was sometimes lower. The filters
were transferred with single-use, sterile forceps to separately marked 15 ml falcon tubes with ATL-buffer. DNA
was extracted using a NucleoSpin Plant Il Midi kit (Marcherey-Nagel) protocol [13; 14]. The extracted DNA
samples were screened by gPCR for three DNA targets: a species-specific qPCR assay for A. astaci [15] and two
crayfish species-specific gPCR assays for noble crayfish and signal crayfish [16].

Trapping

The crayfish trapping was performed the 4t"-5t of September 2024 and 8-9t of September 2025. Traps with
mesh size 14 mm, baited with chicken wings, were deployed overnight at their respective location. Between
three and six traps was used per station (Figure 1), resulting in a total of 57 taps. All traps were disinfected with
10% bleach before and after trapping to prevent potential spread of crayfish plague. The number of crayfish per
traps was recorded to estimate catch per unit effort (CPUE), expressed as the number of crayfish per trap night.
Total length (mm) of each crayfish was measured, from the tip of the rostrum to the posterior edge of the telson,
and sex was determined for all individuals. Crayfish trapping was carried out by personnel from
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Utmarksforvaltningen AS, on behalf of the Norwegian Veterinary Institute. Necessary permissions were obtained
by the Norwegian Food Safety Authority and Norwegian Environment Agency.

Results and discussion

River Vrangselva

From River Vrangselva, a total of 80 samples were analysed from 10 stations sampled in 2024 and 2025. No trace
of A. astaci or signal crayfish was detected in any of the samples (Figure 2, Table S1). eDNA from noble crayfish
was detected at four of the stations, while noble crayfish was caught with trapping at two stations (Figure 2 & 3,
Table S1 & S4). A total of 17 crayfish were caught from two stations in 2024 and 2025 (Figure 3, Table S4) with
mean length of 98.3 mm (SD = 14.8) (Figure 4). Both eDNA and trapping results was consistent between the two
years (Table S1, S4). However, some discrepancies were observed between eDNA and trapping results at some
individual stations. At station Matrand noble crayfish was detected by eDNA but not by trapping. This likely
indicates the presence of noble crayfish upstream of the sampling site, as eDNA can be transported downstream
in river systems. In contrast, at the station Magnor, noble crayfish were captured during trapping but not
detected using eDNA. This may be due to a low local density of noble crayfish at this site (CPUE < 0.5; Figure 2).
In previous years, noble crayfish eDNA has only been detected sporadically at this station, further indicating the
presence of a small, low-density population.

River Veksa

From River Veksa, a total of 48 samples were analysed from six stations collected in 2024 and 2025. No trace of
A. astaci or signal crayfish was detected in any of the samples (Figure 2, Table S2). eDNA from noble crayfish was
detected at four stations and noble crayfish was caught by trapping at two stations (Figure 2 & 3, Table S2 & S4).
Only five crayfish was caught from two stations in 2024 and 2025 indicating low density of crayfish in the river
(Figure 3, Table S4). The mean length of crayfish was 96.6 mm (SD = 4.10) (Figure 4). Both eDNA and trapping
results was consistent between the two years (Table S2 & S4), showing the presence of a low-density noble
crayfish population in the main river and not in the tributary stream Stensbekken (Figure 3).

River Finnsrudselva

From River Finnsrudselva, a total of 40 water samples were analysed from five stations sampled in 2024 and
2025. No trace of A. astaci or signal crayfish was detected in any of the samples (Figure 2, Table S3). eDNA from
noble crayfish were detected at four stations, and noble crayfish were captured by trapping at three stations
(Figure 2; Tables S3 and S4). A total of 30 crayfish were caught at the three stations (Figure 3, Table S4) with a
mean length of 95.5 mm (SD = 11) (Figure 4). Both eDNA and trapping results were consistent between the two
years (Tables S3 and S4).
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Figure 1. Surveillance sites in River Vrangselva, Veksa and Finnsrudselva. Water samples was collected at eDNA stations in June and
September in 2024 and 2025, while crayfish trapping was conducted in September in 2024 and 2025.
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Conclusion

During the extensive monitoring conducted in 2024 and 2025, neither A. astaci nor signal crayfish were detected
in any of the three rivers. Noble crayfish are present in all three rivers, as confirmed by both trapping and eDNA
analysis. In addition, no A. astaci or signal crayfish have been detected on the Norwegian side of the border
during the monitoring (2017-2023) preceding the present two-year evaluation programme [6; 7]. Collectively,
these results indicate the absence of A. astaci and signal crayfish in River Vrangselva, River Veksa and River
Finnsrudselva. Although absence can never be proven definitively, the repeated non-detection of A. astaci and
signal crayfish across two years of intensified surveillance, combined with continued detection of noble crayfish,
provides strong evidence that the criteria for declaring infection freedom on a national level are fulfilled.

The results obtained during the two-year evaluation programme meet the recommended guidelines and
criteria for declaring freedom from A. astaci (the causative agent of crayfish plague) on a national level. Based
on these findings, together with the corresponding conclusion for the River Buaa in 2023, all rivers that were
affected or potentially affected within the municipality have now been evaluated and declared free from A.
astaci.

The Norwegian Veterinary Institute therefore recommends repealing the “Regulation on the control area for
combating crayfish plague, Eidskog municipality, Hedmark” (FOR-2016-08-17-972).
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Figure 2. Map of the Rivers Vrangselva, Veksa and Finnsrudselva with results from 2024-2025. Regulated areas (crayfish plague
restriction zone) are marked in red. For each site, the pie chart indicates presence (colour) or absence (white) of eDNA from A.
astaci (red), signal crayfish (P. leniusculus; yellow), and noble crayfish (A. astacus; green), while the box indicate trapping-based
detection (green) or non-detection (white) of noble crayfish. Presence is listed if at least one sample (water sample or trapping)
yielded a positive result.
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Appendix

Table S1. Locations for water sampling in the River Vrangselva with corresponding location and sample information. eDNA results
are listed for crayfish plague, noble crayfish and signal crayfish

Location
sl

Abogen

Sgndre Aklangen

Motjennet

Matrand

Bjgrjaa

Skotterud

Bekk Grenseveien

Magnor Bad

Leirbekken

O oo oo oo o o0

Spinnerivegen

Total

Location details

Latitude
60.112260
60.053552
60.043072
60.030311
59.981469
59.982010
59.972770
59.950789
59.936711
59.932980

1 C = Crayfish plague restriction zone

2 # = Total number of water samples (June & September 2024 and 2025 summarized), L = total water volume summarized for all samples

Longitude
12.116651
12.139129
12.138090
12.122582
12.122488
12.121258
12.160121
12.199625
12.198065
12.211237

Water
samples?
# L
8 40
8 36
8 38
8 39
8 32
8 34
8 33
8 32
8 40
8 33
80 356

BB sc w~c @B sc wc

0
0
0
0
0
0
0
0
0
0
0

Positive samples 20243

June

©O O O O O O O o o o o

N O O O O o o N N P N

September

0

O O O o o o o o o o

©O O O O O O O o o o o

O O O O O O O N N O N

0

O O O o o o o o o o

Positive samples 20253

June

©O O O O O O O o o o o

N O O O O O o N N P N

September

sc nc [JeBl sc e

0

© O O O O o o o o o

O O O 0o o o o o o o o

O O O O O O o N P P N

3 Number of samples in June and September with positive detection of eDNA from crayfish plague (CP), noble crayfish (NC), and signal crayfish (SC).

Table S2. Locations for water sampling in the River Veksa with corresponding location and sample information. eDNA results are

listed for crayfish plague, noble crayfish and signal crayfish

Location

Stensrudbekken 1 C
Stensrudbekken 2 c
Nessjpveien C
Stenbakken c
Svensrudsveien C
Kristiansenga C

Total

Location details

Latitude
59.978729
59.970590
59.971997
59.966239
59.949346
59.937943

1 C = Crayfish plague restriction zone

2 # = Total number of water samples (June & September 2024 and 2025 summarized), L = total water volume summarized for all samples

Longitude
12.245755
12.245237
12.226530
12.244921
12.244191
12.252237

Water
samples?
# L
8 30
8 27
8 33
8 30
8 24
8 30
48 173

BB sc w~c B sc wc

O O O o o o o

Positive samples 20243

June

©O O O O o o o

0 N N N N O O

September

0

o O O o o o

©O O O O o o o

0

o O O o o o

0

o O O o o o

Positive samples 20253

June

sc nc [JeB)

©O O O O o o o

A N B N P O O

September

0

©O O O o o o

O O O o o o o

SC NC
0

o O O o o o

3 Number of samples in June and September with positive detection of eDNA from crayfish plague (CP), noble crayfish (NC), and signal crayfish (SC).
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Table S3. Locations for water sampling in the River Finnsrudselva with corresponding location and sample information. eDNA results
are listed for crayfish plague, noble crayfish and signal crayfish

Location details Water Positive samples 20243 Positive samples 20253
Location samples? June September June September
st latitude Longitude # L [J6B sc nc [J@B sc wc sc nc [JéB sc wnc
Finnsrudveien C | 59.997405 | 12.318277 | 8 40 0 0 2 0 0 2 0 0 2 0 0 2
Billaveien N C | 59.979207 12.337286 8 40 0 0 2 0 0 2 0 0 2 0 0 2
Billaveien S C | 59.976656 | 12.338639 @ 8 40 0 0 2 0 0 2 0 0 2 0 0 2
Nottjennbekken C 59.970010 12.335878 8 26 0 0 0 0 0 0 0 0 0 0 0 0
Riksgrensen C | 59.964983 | 12.340032 8 40 0 0 2 0 0 2 0 0 2 0 0 2
Total 40 186 O 0 8 0 0 8 0 0 8 0 0 8

1 C = Crayfish plague restriction zone
2 # = Total number of water samples (June & September 2024 & 2025 summarized), L = total water volume summarized for all samples
3 Number of samples in June and September with positive detection of eDNA from crayfish plague (CP), noble crayfish (NC), and signal crayfish (SC).

Table S4 Locations for crayfish trapping in the three rivers Vrangselva, Veksa and Finnsrudselva. The tapping results for noble
crayfish is listed.

Location Location details 2024 2025
S!  Latitude Longitude Traps? Crayfish® CPUE* Traps? Crayfish® CPUE*

Sgndre Aklangen C | 60.051617 @ 12.139574 3 7 2,3 3 5 1,7
Matrand C | 60.031328 12.124382 3 0 0,0 3 0 0,0
Skotterud 1 C | 59.981980 12.119834 4 0 0,0 4 0 0,0
Skotterud 2 C | 59.976847 12.130905 3 0 0,0 3 0 0,0
Magnor Bad C | 59.952384 | 12.196943 6 2 0,3 6 3 0,5
Vrangselva v. Leirbekken C | 59.935098 @ 12.202490 4 0 0,0 4 0 0,0
Total Vrangselva 23 9 0,4 23 8 0,3
Nessjgveien C | 59.971544 12.227314 6 0 0,0 6 1 0,2
Stenbakken C | 59.966153 | 12.244774 6 0 0,0 6 0 0,0
Svensrudsveien C | 59.949959 @ 12.244636 6 1 0,2 6 3 0,5
Total Veksa 18 1 0,1 18 4 0,2
Finnsrudveien C | 59.997712 12.318294 4 1 0,3 4 1 0,3
Billaveien N C | 59.982228 @ 12.335440 6 1,0 9 1,5
Billaveien S C | 59.979395 12.337079 10 1,7 3 0,5
Total Finnsrudselva 16 17 1,1 16 13 0,8

1 C = Crayfish plague restriction zone

2 Traps = Total number of traps per location

3 Crayfish = Total number of crayfish caught at the location.

4CPUE = Catch per unit effort. Number of crayfish caught per trap night
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