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ABSTRACT

Keywords: Kinmen, Eurasian otter, population, distribution, microsatellite

1. Research objectives

Eurasian otter (Lutra lutra) is one of the thirteen species of Lutrinae

subfamily. It is widely distributed in Europe, Asia and many coastal islands.

However, threats including habitats loss, pollution and poaching have
caused decline of its range and population in many areas. Hence Eurasian
otter has been categorized as endangered animal in “Wildlife Conservation
Act” of Taiwan. Among inland and coastal areas of Taiwan, Penghu,
Kinmen, Matsu and southwest China, Kinmen is the only area with stable
presence of Eurasian otters. Therefore, conservation and continuous
monitoring are critical for the persistence of this species in this region. The
objectives of this project are to select important sample sites according to
previous reports, to collect spraints for genetic identification and to
compare the genetic structure of the otter population with previous reports

as well as to develop appropriate management and conservation strategies.

2. Research methods and processes

Fresh spraints in good condition were collected once every season
from January to September 2015 from 30 sites where otters appeared to
visit steadily, changes due to development may happen or environment
have been improved, such as Ci Lake-Shuangli Lake, Shanhou, Yangshan,
Yangming Reservoir -Nanju Lake-Qianpu River-Tianpu Reservoir,

Longling Lake- Yangzhai - Doumen river-Guanggian River-Jinsha
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River-Jinsha Reservoir-Rong Lake, Fisheries Research Institute, Hecuo,
Agricultural research institute, Lan Lake and Yingbi Lake-Tali
Lake-Haunglong Lake-Bailong River; 2 coastal sites near Zhonglan and
esturary of Tianpu Reservoir, and 2 sites in Lieyu. Fresh spraints were also
collected from 10 sites where Huang (2005) had surveyed in winter and fall.
Spraints in Taiwu Lake was collected 3 times and 3 coastal sites near
Housha, Liaolou and Fuguodun were only visited once due to poor
condition of the sites. DNA of spraint samples were subsequently extracted

and 14 microsatellite loci were used for individual identification.

3. Major findings

Among 44 sample sites, 226 tubes of spraints were collected from 31 sites.
Staff of the Kinmen National Park Administration Office also collected 45 tubes
of spraints in January, Feburary, August and September from 5 sites from. At the
same time, tissue samples from 3 dead otters found in January, August and
November were also examined. Preliminary analysis on 189 tubes of spraint
sample identified 57 individuals, within which 16 were recorded last year and 41

are new.

4. Main recommendations

For immediate actions
Suggestion 1: Prevent and reduce risk of wildlife road accidents.

Main agency: Kinmen National Park

Partner agency: Kinmen County Government

XV
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Since last January there have been at least 6 otter roadkill accidents happened
in Kinmen. Apart from otters, other wildlife such as birds and reptiles can also be
found dead on the roads of Kinmen frequently. Related agencies should pay
attention to this situation, evaluate its impact and improve the circumstance. They
should also promote road safety by informing residents to slow down when driving
pass by water areas and be specifically aware of both sides of the road especially at

night time and in early morning when wild animals are active.

Suggestion 2: Promote wildlife rescue reporting system.
Main agency: Kinmen National Park, Kinmen County Government
Partner agency: Non-Governmental Organizations, Volunteers

Eurasian otter has been categorized as endangered animal in Taiwan. There
is only a small but relatively stable population of Eurasian otters in Kinmen.
Thus, each and every individual is precious and every piece of information about
them is important. Therefore, it is important for residents to be familiar with the
wildlife rescue reporting system and to report when an injured, orphaned, or
dead otter is found. Collaboration between Kinmen National Park, Kinmen
County Government, NGOs and volunteers to promote the wildlife rescue

reporting system is encouraged s othat it may reduce unreported cases.

Suggestion 3: Strengthen population management and disease prevention of dogs to

reduce their threats on otter survival.

Main agency: Kinmen County Government, Bureau of Animal and Plant Health

Inspection, Kinmen County
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Partner agency: Kinmen National Park, Kinmen County Veterinary Association

Dogs may negatively impact otters via direct attacking and diseases
transmission. Most dog-attacks are from free-ranging owned dog and stray dogs.
Dogs infected with canine distemper, rabies or heartworm may transmit these
diseases directly or indirectly to otters. Mortality rates of individuals contracting
the diseases may be as high as 100% and will be a threat to the remaining otter
population. There was a suspected case of canine distemper in Kinmen this year,
which is potentially a serious threat to the otters. Therefore, dog management,

including neutering, and epidemic prevention are critical for otter conservation.

In response to canine distemper, rabies and other serious infectious disease,
we suggest related agencies to request owners to complete registration, neutering
and vaccination of their dogs, and expenses should be covered by the
government initially. In addition, capture, neutering, vaccinations, and
placement of stray dogs should also be reinforced. Otter conservation plans
should be treated as a priority among governmental agencies, including covering
dog owner’s expenses which may provide incentive for owners to participate in
and help the prevention of carnivore-related diseases. Neutering can control and
decrease population of stray dogs which can effectively reduce the impact on the
fragile ecological environment of the island and the expenditure of relevant
management gradually. In the future, dog owners will need to consider the costs

of registration, licensing and vaccination before keeping a dog.

Suggestion 4: Establish an otter rehabilitation, conservation, research, and
education center

Main agency: Kinmen Kaoliang Liquor Inc., Kinmen County Government

Partner agency: Kinmen National Park

XVI
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Among inlands and coastal areas of Taiwan, Penghu, Kinmen, Matsu and
southwest China, Kinmen is the only area with stable presence of Eurasian otters.
Therefore, the persistence of otters in Kinmen is vitally important for the
persistence of this species in this region. Local facilities and manpower with
capability to conduct rescue, conservation, research and education, as well as
funding, are indispensable for the implementation of Eurasian otter conservation.
On promoting otter long-term conservation locally, we suggest that Kinmen
Kaoliang Liquor Inc. may follow the models of some world-renowned otter
conservation and research institutes, e.g. The International Otter Survival Fund,
The Dutch Otterstation Foundation or Stichting Otterstation Nederland, Korean
Otter Research Center, etc., and use the Otter Conservation Fund in establishing
the Kinmen Otter Rehabilitation, Conservation, Research and Education Center,
and bring in the necessary equipments and training, etc., so as to strengthen the
capacity of local otter conservation work. For the continuance of otter
conservation, the running cost of the center may come from not only the fund
and the continuous support of Kinmen Kaoliang Liquor Inc., but also the income

of the center by holding education activities and selling otter-related products.

For mid- to long-term actions

Suggestion 5: Recruit otter survey volunteers and provide training in the

identification of otter field signs, otter spraints collection and long-term monitoring.
Main agency: Kinmen National Park

Partner agency: Kinmen County Government, Non-Governmental Organizations,

Volunteers

Due to limited land area, the population size of otter in Kinmen is small and

thus the protection of otter habitats is urgent. It is important to enhance public
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awareness and concern of overall quality of environment and public action and
involvement to conservation. Establishing collaboration between Kinmen National
Park, Kinmen County Government and NGOs to recruit otter survey volunteers
and organise training on otter surveys such as the identification of otter field signs,

otter spraints collection and long-term monitoring is critical for otter conservation.

Suggestion 6: Maintain stable water level and conserve surrounding vegetation

to facilitate otter inhabitation.
Main agency: Kinmen National Park, Kinmen County Government
Partner agency: Kinmen County Waterworks

According to previous studies, vegetation of riverbank and lakefront were
vital habitats of otters. Thus, these areas should be excluded from construction
and weeding. Water levels of inland waters in Kinmen change seasonally and
vary dramatically especially between winter and summer. Fluctuations in water
levels can cause impact on otters as this phenomenon will reduce food resources.
Therefore, relevant agencies should proactively consider enhancing habitat
quality and connectivity such as reconnecting waters, constructing or rebuilding
appropriate wetlands, or keeping water level stable. Such actions will not only
improve water resource condition and wetland landscape in Kinmen, but also

benefit otters and other aquatic organisms.

Suggestion 7: Continue to improve water connections where otters inhabit.
Main agency: Kinmen National Park, Kinmen County Government

Partner agency: Kinmen County Waterworks

XVIII
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In accordance with our suggestions, Kinmen National Park have cooperated
with Kinmen County Government and Kinmen County Waterworks last year and
installed some artificial stairs on the embankment of Yangming Reservoir which
connect the water reservoir with Qianpu River. From resent observations, otters
began to visit this area frequently after the stairs were installed. We suggest that
related agencies plan and execute the work of habitat restoration and water

connection at proposed sites according to our report last year.
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= ~ 14 i * & PRI ok M (Lutralutra) % > £ 3 A2 jkiEmh A T
E}ﬂf.—‘i‘; £HE A 213 5 (537 Ho* -3 'ﬂf“"k"‘ 4| Hie Gene.bank
X (4 7 $4) | & Fl¥ | accession no.

Lut 701 | (GATA)uGAA(GATA).GAA(GATA): | F GGAAACTGTTAAAGGAGCTCACC 0.57 192-208 5 Y 16302
R CAGTGTTCATAAGGATGCTCCTAC

Lut 715 | (GATA)sGAT(GATA):GAT(GATA)s F TTCACAATAGCCAAGATATGGAC 0.52 197-217 6 Y16303
R TGGCATAATATCCTTTCTCATGG

Lut 717 | (GATA)12 FTGTTGCCTTCAGAGTCCTGTG 0.61 175-203 6 Y 16304
R GTCAGGCATTGTAACATATTCTCAG

Lut 733 | (GATA).GAT(GATA)1 F GATCTCATTTTAAATGTTCTTACCAC 0.56 164-192 5 Y16293
RTGGTTCTCTTGCAGGATCTG

Lut 782 | (GATA)sGAT(GATA)w0 F GAGATATCACTAAGCAATACACGATG 0.47 161-197 6 Y16294
R ACAAAGACTGAGCAAAACAAGC

Lut832 | (GATA)u F TGATACTTTCTACCCAGGTGTC 0.44 178-198 6 Y 16296
RTCCTTAGCATTATCTTATTTACCAC

Lut 833 | (GATA)1s F CAAATATCCTTTGGACAGTCAG 0.59 155-183 8 Y 16292
R GAAGTTATCTAATTTGGCAGTGG

040702 | (GAAA)16 F AGGTCCTGAACCAAGACATTTAAT 0.655 145-193 3 AY786983
R TCACAGTAACCCAGATGATTTTG

040T04 | (GAAA)6 F AACTCTGACTCTGGGTGGAGGTGTT 0.586 178-210 5 AY786984
R GCCTGGGAGGCAGCATGATTAGT
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B TR £E A 213 5 5(53) Ho AT | HE R Gene.bank
- H (s L ¥8) | F]& | accession no.

040T05 | (GAAA)14 F TGGAGAAAAGCATTATCTTACTG 0.828 165-191 4 AY786985
R ATTCAGGGAGGCAGGAGAGC

040T07 | (GAAA)1,.GAAGG(GAAA) F CACAGTGAAGGGTGACCAGATCACC 0.621 182-200 4 AY786986
R CCACCTCATCCCAAATGATCCTCT

040T14 | (GAAA)13 F GGTCCAAGTCCAAGCCTGCCT 0.621 123-139 5 AY786987
RTTCATATTCTTCAGGTGAATCCCAT

040T19 | (GAAA)12 F ATAGGTCTCTCAGCACGGTGTCT 0.379 197-219 4 AY 786989
R TTAAATCCACATCTGTGACTCTGCA

040722 | (GAAA)16 F CTATCTGACCATTGTCCCATGA 0.586 149-157 3 AY 786990

R ACCCATGTAGGGTGCCATGCT

*Ho (observed heterozygosity) : BLZ*TH R | &+ Fo L 5 B A& F Ayt AF R P AT s R AR F Rt A F R e @ 5 A1 .

FAL KR A R Y
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Taiwan Endemic Species Research Institute Wildlife First Aid Station
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Pathology Report
Clinic No: _T2092 Pathol. No: Date : 1040303
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Taiwan Endemic Species Researchlnstitute Wildlife First Aid Station
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Pathology Report
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