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Abstract

Ulvund, K., Van Dijk, J., Kleven, O., Dahle, S. 2017. Otter monitoring Nyhamna, Aukra. Re-
sults 2015. NINA Kortrapport 3. 18 p.

In February and October 2015, fresh otter faeces were collected at the industrial area Ny-
hamna, the adjacent coastal zones and on the smaller island adjacent to Aukra. DNA was
extracted from 270 samples. Of these 270 samples, 95 rendered a successful otter DNA
profile representing 16 females and 12 males. Of the 16 females, ten individuals were picked
up only in one of the sampling periods (February or October). Six of the females were picked
up in both periods. The DNA results showed 12 different males during the two sampling
periods, eight in October and six in February. Only two of the males were identified in both
periods. Those individuals identified in both field periods may indicate established adults,
but more study years needs to be included for more certainty.

The opportunity, provided by Shell Norge AS to test this non-invasive method regarding
collection and storage of otter faeces and jelly gives us a unique possibility to enhance this
field and laboratory methodology. It also enables us to improve our understanding of local
population density dynamics over time.

Kristine Ulvund, Jiska van Dijk, Oddmund Kleven, Sondre Dahle. Norwegian Institute for Nature
Research, Postboks 5685 Sluppen, 7485 Trondheim, Norway. Kkristine.ulvund@nina.no;
jiska.van.dijk@nina.no; oddmund.kleven@nina.no; sondre.dahle@nina.no
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Preface

Since 2008, the Norwegian Institute for Nature research (NINA) has conducted otter moni-
toring in and around the facility Nyhamna on the island of Aukra, commissioned by Shell
Norge AS. The project is part of a large environmental monitoring trajectory for which also
botanic and marine aspects are included, involving besides NINA also other Norwegian en-
vironmental research institutes.

Because research on the Eurasian otter (Lutra lutra) is extremely challenging due to its elu-
sive character, the long-term genetic monitoring project at Aukra is a unique opportunity to
develop better genetic protocols and to get more insight into population densities and de-
mographic changes over time. The (financial) possibilities given by Shell Norge AS for con-
ducting this research in and around the facility Nyhamna is of great importance to otter re-
search in Europe.

Trondheim, January 2017, Jiska van Dijk (Project leader)
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1 Introduction

During the first part of the 20" century, the Eurasian otter (Lutra lutra) was distributed
throughout Norway. However, after the introduction of a bounty for killed otter and in addition
to good fur prices, the otter population declined rapidly during the 1950s and 60s (Christen-
sen 1995). In the late 1970s only remnant populations remained in Nordland and Hedmark
Counties. After the protection law came into force during the 1980s, the population slowly
recovered and the current distribution is restricted to northern and central parts of the country
with a few individuals in the areas south of Bergen towards Oslo. Norwegian otters are pres-
ently found both in freshwater and coastal ecosystems. They are however more widespread
and abundant along the coast (van Dijk et al. 2016). Due to a decline in registrations in the
database of dead otters (i.e. drowned, traffic Kills, (il)legal hunting, diseases), the otter is
currently listed as vulnerable in the Norwegian Red List (Henriksen & Hilmo, 2015).

The island Aukra, also known as Gossa, located in Aukra municipality, Mgre og Romsdal
County, is especially known for its industrial area Nyhamna operated by Shell Norge AS. At
Nyhamna, natural gas from the gas field Ormen Lange is led onshore, processed and redi-
rected to Easington in England. The industrial facility has been operational since 2007. The
Aukra island holds portions of good quality otter habitat and in 2009, when the Nyhamna
facility had been operational for two years, Landa et al. (2009) registered 18 individual otters
from DNA-analysis of otter spraint (faeces) sampled in the coastal areas in and around the
Nyhamna facility.

The main goal of the current long-term otter monitoring in and around Nyhamna is to gain
knowledge on how industrial complexes such as Nyhamna affects the otter population in the
surrounding area. The monitoring project started in 2008 (Landa et al. 2009) and surveys
were again carried out in 2010 and 2011. The monitoring project continued in 2015 with
finances for another four-year period. To monitor the local otter population and obtain an
estimate of the minimum number of animals living in the study area, we apply a non-invasive
method through scat collection. This is followed by DNA-analyses where a capture-recap-
ture method is used to estimate otter abundance, sex distribution and seasonal fluctuations
regarding otter individuals. This yearly report will give a summary of the results obtained in
2015.




NINA Kortrapport 3

Figure 1. Overview of the industrial area Nyhamna on the island Aukra, Aukra municipality, Mgre og
Romsdal county, Norway. On the main island, the archipelago close to it and also at the industrial
area Nyhamna, one can find many signs of otter activity. Photo: Jiska van Djik, NINA.

Figure 2. Typical landscape along the coastline of the north-eastern part of the Aukra Island (Gossa).
Photo: Sondre Dahle, NINA.
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2 Study area

The study area is located on the island Aukra (also referred to as Gossa) in Aukra munici-
pality, Mgre og Romsdal County, Norway. The study area for the otter monitoring is limited
to the north-eastern part of the island, and includes the coast lines of the facility Nyhamna
and the north-western and north-eastern coast lines adjacent to the facility. For an overview
map see Figure 3. The Nyhamna facility is an industrial area where the natural gas extracted
from the Ormen Lange gas field further north comes onshore for further processing before
being exported to Easington in England.

The coastal areas included in this study contains steep ridges with dense dwarf shrubs such
as juniper (Juniperus communis), dwarf birch (Betula nana) and willow (Salix spp.) with oc-
casional larger trees such as mountain ash (Sorbus aucuparia). The north-eastern side of
the study area, facing the inland, is characterized with steep ridges only, interchanged by
small beach areas where streams run into the sea. The north-western side of the study area,
facing the open sea, is characterized by relatively less steep ridges, also interchanged by
small beach like areas where small streams run into the sea, but also with a network of islets
in front of the coast line. The islets are partly covered with dense dwarf shrubs as mentioned
above and some contain fresh water ditches. An extended kelp forest can be found espe-
cially on the north-western side. On the north-eastern side of the island Aukra only kelp
forest is found directly adjacent to the shore line. On both sides fish is abundant.

Winter temperatures are relatively mild compared to inland Norway and snow cover is nor-
mally a few centimetres deep and last only for a few days before rain takes over again. On
the other hand, windy and rainy weather occur frequently especially during autumn, winter
and spring.

Figure 3. Map of Norway and where the island of Aukra is situated. The coast lines of the
main island and the coast lines of the adjacent small islands in the red circle were included
in the study.
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3 Method

3.1 Collecting otter spraints and jelly

The faeces from otter is commonly referred to as spraints. In addition, Otters also excrete a
jelly-like substance from the intestines, hereafter called jelly. Otter spraints and jelly were
collected in February and October 2015 for DNA extraction. We searched for otter spraints
and jelly along 1) the coastal line between the north-western most fence of the Nyhamna
industrial facility to the leisure harbour at Juvika, 2) the north-eastern most fence around the
Nyhamna industrial facility to Hoksnesbukta, and 3) on the islets on the north-western side
of the main island. Due to difficulties in synchronizing optimal weather conditions (no pre-
cipitation for 48 hours prior to the field day for collecting samples) with the permission to
enter the Nyhamna facility we only managed to search for otter spraints along the coastal
lines at the Nyhamna facility in October.

DNA degrades relatively fast in otter spraints, hence we targeted fresh (less than and in-
cluding 2 days old) spraints. Age of the spraints were estimated based on the appearance,
i.e., old spraints (over 2 days old) harden quickly and dry out, giving it the colour of black
tarry to pale grey, while spraints less than and including 2 days old are more soft and the
black tarry mucous have not hardened yet. Very fresh spraints from the night before often
still have air bubbles visible (Figure 4).

Ethanol and silica beads are both commonly used as storage media for scats in wildlife
research. To test which of these storage media that conserve otter spraints best, we sam-
pled two pieces of each otter spraint and stored one piece in 96% ethanol (Figure 5) and the
other in a container with silica beads. This duplicate sampling were conducted for most otter
spraints, while for a few spraints only one sample was obtained and stored in either ethanol
or silica beads. Otter jelly samples were stored in either lysis buffer (i.e. a salt solution used
for the purpose of breaking open cells for use in DNA analysis), ethanol or silica beads. The
geographic position for each sample was recorded using a handheld GPS (outside the in-
dustrial facility) or map (inside the industrial facility). In addition to sampling otter spraints
and jelly, we also registered day-beds and denning areas.
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Fiure 4, Anexample of a very fresh otter spraint from the‘night before (0 days old) with the

air bubbles still visible. Photo: Jiska van Dijk, NINA.

3.2 DNA-analyses

DNA extraction

DNA from otter spraint and jelly samples was extracted using ‘FastDNA SPIN Kit for Soil’
and associated protocol (http://www.mpbio.com). The DNA was eluted in 200ul elution buffer
(Buffer AE; Qiagen) and stored at -20 °C.

Species and sex determination

As spraints from otter and American mink (Neovison vison) can be difficult to distinguish in
the field, and because American mink are present in our study area, we applied a recently
developed quantitative polymerase chain reaction (QPCR) method (O’Neill et al. 2013) to
determine whether the spraint originated from otter. Sex was also molecularly determined
by using a quantitative polymerase chain reaction (QPCR) method, as described by O’Neill
et al. (2013).

Microsatellite analysis

The gPCR method provide information about the DNA concentration in a sample. Based on
previous analyses (own unpublished data) we have found that a DNA concentration above
a certain threshold is required for successful DNA-profiling. Hence, data generated from the
species-typing qPCR assay were used to determine which samples that contained a suffi-
cient DNA concentration for microsatellite genotyping. Samples with a sufficient DNA con-
centration were amplified using PCR for a marker set consisting of 10 variable microsatellite-
markers previously developed from the otter (Lut435, Lut453, Lut604, Lut715, Lut717,
Lut733, Lut782, Lut818, Lut832 and Lut833; Dallas & Piertney 1998). The selected microsat-
ellites amplifies relatively short amplicons (<250 base-par) which facilitates analysis of non-
invasively collected samples, like otter scats, as amplification success and allele-dropout
are affected by amplicon size when genotyping DNA from non-invasively collected samples
(Broquet et al. 2007). To streamline analysis and reduce costs the microsatellite markers

10
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were amplified in two multiplex sets with four and six markers, respectively. Alleles were
separated using capillary electrophoresis on an ABI 3130xI Genetic Analyzer and sizes as-
signed using GeneMapper software (Applied Biosystems). DNA from each sample was an-
alysed in three (or more if required) independent PCR replicates and a consensus genotype
was constructed based on the following criteria: loci with a heterozygote result had to show
this in two independent PCRs while loci with a homozygote result had to show this in three
independent PCRs. Samples with a consensus genotype containing at least seven loci were
used for individual identification. Unique genotypes were identified by using allelematch
(Galpern et al. 2012).

Figure 5. Fresh otter spraints collected on ethanol. Photo: Sondre Dahle, NINA.

11
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4 Results

In total, we extracted DNA from 270 spraint and jelly samples. Of the 270 samples, 259
(96%) were identified as otter and 199 contained a DNA concentration sufficient for microsat-
ellite genotyping (see methods). Almost half (95/199) of the genotyped samples resulted in
a successful DNA-profile. The 95 samples with a successful DNA profile represented 16
females and 12 males (Table 1 and Figure 6). Of the 16 females, there were five individual
females that were only identified in either February or October respectively (Table 1, Figure
3). Six individual females were identified from DNA in both periods (Table 1, Figure 7). The
DNA results showed 12 different males during the two sampling periods, eight in October
and six in February. Only two of the males were identified in both periods (Table 1, Figure
8).

Otter jelly

Five otter jelly samples were analysed after being stored on both silica and lysis buffer. Of
these five, only one sample could be identified to an individual otter. Both samples on silica
and buffer worked. Four jelly samples were divided into two samples and stored separately
on both ethanol and silica. Of these, one sample on ethanol and one sample on silica could
be identified to individual otters. Because too few jelly samples were collected, we cannot
conclude on the best sampling method for otter jelly.

Otter spraints

Seventyone otter spraints were included to test which storage medium that best preserved
DNA. Of the 71 sample pairs, 23 samples stored in ethanol resulted in a DNA-profile, while
only 11 samples stored on silica resulted in a DNA-profile (McNemar’s test; P=0.002). One
sample pair only rendered results from the silica-stored sample. For 12 sample pairs, only
the samples stored on ethanol gave results, and for the remaining 10 both samples gave
results. The percentage of functioning samples in the two periods were 40% in February and
32% in October.

12
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Table 1. Overview of the individual otters identified by DNA-analysis of spraint and jelly
samples collected in February and October 2015 near the Ormen Lange gas field on the
main island of Aukra (Gossa) and smaller adjacent islands, Aukra municipality. In bold are
the otter individuals identified both in February and in October.

Females Males
Id number Month No. of DNA |ld number Month No. of DNA
samples samples
Ind003 February 3 Ind001 February 4
October 2 October 1
Ind004 February 2 Ind002 February 7
Ind005 February 2 Ind008 February 4
Ind006 February 3 Ind009 February 3
Ind007 February 3 Ind012 February 3
October 2 Ind017 February 1
Ind010 February 5 October 1
October 2 INnd019 October 1
Ind011 February 5 Ind020 October 1
October 2 Ind021 October 4
Ind013 February 6 Ind022 October 1
Ind014 February 1 Ind023 October 2
October 1 INnd026 October 1
Ind015 February 5
October 4
Ind018 February 2
Ind024 October 2
Ind025 October 3
Ind027 October 1
Ind028 October 1
Ind029 October 1

13
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Figure 6. Overview of otter spraint and jelly samples analyzed to individual otters. The samples were collected in

February and October 2015 near the Ormen Lange gas field on the Island of Aukra (Gossa), Aukra municipality. Circles
indicate females, squares indicate males, while different colours indicate different individuals.
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Figure 7. Overview of otter spraint and jelly samples identifying otter females. The samples
were collected along the shoreline of the main island and adjacent smaller islands of Aukra
(Gossa), Aukra municipality in February (a) and October (b) 2015. The different colours in-
dicate different individuals. Red circles marks individuals found in both February and Octo-
ber 2015.
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Figure 8. Overview of otter spraint and jelly samples identifying otter males. The samples
were collected along the shoreline of the main island and adjacent smaller islands of Aukra
(Gossa), Aukra municipality in February (a) and October (b) 2015. The different colours in-
dicate different individuals. Red circles marks individuals found in both February and Octo-
ber 2015.
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5 Discussion

In Norway, the distribution of the Eurasian otter is restricted to the northern and central parts
of the country with few individuals south of Bergen. Along the coast, especially north of Ber-
gen, the otter is relatively widespread and abundant (van Dijk et al. 2016). Otters were pro-
tected from hunting in 1982 after being hunted to near extinction (Christensen 1995; Hegg-
berget 1996). Since 1982, the otter has made a gradual recovery and has become a more
common sight along the coast. Although the otter has become more widespread along the
coast in Norway, it is still listed as vulnerable in the Norwegian Red List (Henriksen & Hilmo
2015). This is partly due to the recorded reduction in otter registrations through the national
otter monitoring. The national monitoring of otters is based on observations recorded in
“Oterfallviltbasen” (1987-2016), “Hjorteviltregisteret” (1987-2014) and online in “Artsob-
servasjoner.no” (1987-2014). In later years, especially the number of dead otters registered
in the database has been decreasing. Whether this is because the actual population is de-
clining or because people are less eager to register otters is unknown. It is therefore of
utmost importance to get more knowledge on local otter densities and demographic changes
over time, which in turn can be used to estimate otter densities over larger regions. The
sampling of DNA from otter spraint and jelly on the island Aukra gives a unique opportunity
to gather data on otters using a non-invasive method. DNA genotyping of otter spraints po-
tentially provides estimates of population size, home ranges, dispersal and genetic diversity.

Analysis

The spraints and jelly samples collected at Aukra in February and October 2015 held rela-
tively good quality DNA. Of the 270 collected samples, 96% were identified as otter. The
remaining four percent could be either mink or non-working samples. From the 259 samples
identified as otter, 76% (199/259) contained a DNA concentration sufficient for microsatellite
genotyping, i.e. individual identification. About half of these samples (95/199) resulted in a
successful DNA-profile and a confirmed individual. This gives a success rate of ca. 31%.
There was no significant difference in the number of functioning samples in the two periods
(40% in February and 32% in October). This result is comparable to work conducted on river
otters (Lerone et al. 2014). The American mink is also present on and around the island.
Spraints from mink can easily be confused with otter spraints in the field. Lab-analysis
(gPCR) were therefore performed to confirm that the spraints and jelly were from otters
(O’Neill et al. 2013). The analysis does not distinguish between non-working samples and
mink spraints. We therefore cannot give a number on potential mink spraints sampled.

The 95 samples with a successful DNA profile represented 16 females and 12 males (Table
1 and Figure 6). Of the 16 females, six were identified in both periods, whereas five individ-
uals were picked up in only one of the periods, respectably. (Table 1, Figure 7). The DNA
results showed 12 different males during the two sampling periods, eight in October and six
in February. Only two of the males were identified in both periods (Table 1, Figure 8). The
fact that ten out of 16 females and ten out of 12 males were identified from DNA-samples in
either February or October, but not both periods, may point to possible demographic
changes in the otter population on Aukra (i.e. individuals leaving the area or die) or possible
failure to monitor all present individuals. As the otters reproduce all year round, they give

16
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birth to cubs also all year round. It is therefore still too early to conclude that the high pro-
portion of different individuals identified in the two periods can be explained by demographic
changes or error in monitoring level. As DNA-analysis only gives us the individual otter, but
no information on age, we cannot rule out the possibility that some of the otters that were
identified in February were cubs born between October the year before and February. How-
ever when more results from the years to come become available, we may see a pattern in
established otters (likely adults) versus non-established otters (likely cubs and young
adults). With continued sampling of otter spraints and jelly we will also be able to analyse
the survival rate of otters on Aukra.

Storage medium

It is difficult to obtain good enough quality on DNA extracted from otter spraints. The sam-
pling of only fresh spraints under favourable weather conditions (i.e. dry stable weather,
preferably around 0 °C) and correct storage is therefore important. We used 71 otter spraints
to test which storage medium best preserved the DNA. From the paired sampling analysis,
we found a clear indication that spraint samples from otter are best preserved using ethanol.
To reduce the evaporation of ethanol, the samples should be stored in the freezer.

Five jelly samples were collected and stored on both ethanol and silica. However, only one
of the samples could be identified to an individual otter. In this case, both the parts of the
sample (on ethanol and silica beads) gave a result. We can therefore not conclude on the
best storage medium for jelly samples.

17
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