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ABSTRACT

Keywords: Eurasian otter, habitat recovery, activity pattern

1. Research objectives

Eurasian Otter (Lutra lutra) is one of the species in Carnivorous Family
Mustelidae. According to IUCN, it widely distributes throughout entire Eurasian, also
Kinmen in Taiwan. Researches from Kinmen National Park indicates the density of
Eurasian Otter has declined in these years, the developing construction, damaged or
segmented habitat, and water pollution might be the main effects. The purpose of this
project is to find applicable solution for the otter’s habitat via GIS, field survey, and

DNA fingerprint methods.

2. Research methods and processes

The priority study areas in this year are Lan Lake, Chiung-Lin Reservoir and
Shuangli Lake. We use GIS system to analysis the possible moving pattern of otters
among lakes. Automatic camera and thermal image for behavior observation are
applied. We also use feces counting and individual identification by DNA for otter
activity pattern. Due to the increasing of road kills, we evaluate culverts where the
watercourse across the main road in Kinmen to propose an applicable design and

method to decline the possibilities of collision.

3. Major findings
GIS analysis revealed a route of using farm pond as a stepping stone is the most
possible moving pattern of otters among Lan Lake and Chiung-Lin Reservoir. The

risk of road kills will increase by crossing the main roads twice among these two
XVl
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lakes. We will evaluate the high-risk areas of road kills of whole Kinmen Island to
propose an applicable design and method to reduce the possibilities of collision in the
future. Culvert evaluation showed that the design of culverts did not consider the
activity behavior of otters, there are 23 culvert require an improve action immediately.
The place of failure culverts has highly overlapped to road kill map, indicate the
possible correlation.

The results of automatic camera, night survey and fecal number showed the
activity of otter in Lan Lake is most stable among lakes. Otters in Lan Lake regularly
appeared at Lan Lake and northern farm pond, and left Lan Lake via spillway. Fecal
number in Chiung-Lin Reservoir affected by climatic factors, but still, we observed
individuals were playing around the place near culvert, and marking behavior indicate
here might be the place for social interaction of otter. The activity of otter in Shuangli
Lake is decreasing in the first half of this year. Automatic camera observed individual
in solitary only, which might be the new visitor from other area in the second half of

the year.

4. Main recommendations
Suggestion 1
For immediate actions: Building animal fencing at Yangming Lake
The organizer: Kinmen National Park
The co-organizer: Kinmen County Economic Affairs Department
A road kill occurred again at Huanghai Rd nearby Yangming Lake this year.
According to historical record, this is the forth road kill within 500m in Yangming
Lake area. We suggest animal fencing should be built immediately to guide otter cross

the road via culvert, preventing such kill in the future.

XV



Suggestion 2
For immediate actions: Recovery of secondary forest of Chiung-Lin Reservoir
The organizer: Kinmen National Park
The secondary forest of Casuarina nearby southern Chiung-Lin Reservoir was an
important habitat and breeding area for otter, which should be restored as soon as

possible after typhoon.

Suggestion 3
For immediate actions: Otter-friendly design at Sansi Bridge
The organizer: Kinmen National Park
The co-organizer: Kinmen County Economic Affairs Department
To prevent otter in Bailong River cross Tai Lake Rd, it can be fix by using otter
stairs (or stone heaps), music road, river bend improvement and fencing. It can

become an otter conservation demonstration area.

Suggestion 4
For immediate actions: Dredging operations need to proceed with caution
The organizer: Kinmen National Park
The co-organizer: Kinmen County Economic Affairs Department

Vegetation cleaning and dredging operations of streams are regularly applied in
Kinmen. Based on our investigation and observation, this operation is helpful for otter
moving through lakes or wetlands. However, dredging and vegetation cleaning should

be evaluated and discuss with specialist before start to work.

Suggestion 5

For long-term actions: Otter-friendly design of culvert in Kinmen
XIX
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The organizer: Kinmen County Economic Affairs Department
The co-organizer: Kinmen County Public Works Department, Kinmen County
Waterworks, and Kinmen National Park

Otters are not the animals that are extremely sensitive to environmental
disturbances, they can move across a very wide range in Kinmen. The whole Kinmen
area should be considered as a single habitat. Water with good quality and
watercourse without obstruction is the prior issue to maintain the otter population.
Road kills caused poor social perception, culvert improvement planning should be
start this year.

Typhoon Meranti in September caused damage throughout the Kinmen Island,
during our investigation in November, many watercourses were still blocked by
branches and other debris. Kinmen National Park and Kinmen County Government
should negotiate with Water Resources Agency to solve this problem, and then

proceeded to improve the culvert otter-friendly design.

Suggestion 6
For long-term actions: Waste clean-up of lake and wetland
The organizer: Kinmen County Environmental Protection Bureau
The co-organizer: Kinmen National Park

Artificial item was found in otter feces, it might be eaten directly from garbage or
indirectly from fish, and it might lead to death or poisoning. During the investigation,
we found many artificial items and wastes around the lakes, river ditches, culverts,
and the vegetation, this situation became more serious after typhoon in September,
such like Shuangli Lake and Lan Lake areas. Environmental cleaning and education

should be done more often to maintain habitat quality.

XX



Suggestion 7
For long-term actions: Using automatic camera as a monitoring network
The organizer: Kinmen National Park
The co-organizer: Kinmen County Economic Affairs Department

This is the first time we installed automatic cameras in different places at the same
time this year, which is very effective for otter activity and frequency presentation.
Otters are semi-aquatic animals and have a routing marking behavior, which is
suitable for using automatic camera as a behavior-monitoring system and estimation.
We suggest this monitoring system should be placed on watercourses for long-term
study of otter behavior and activities, to reduce the number of road kills. The public

can be also warned to drive slower during the high activity period of otter.

XXI
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