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Vegetation Structure in Otter (Lutra lutra) Home Range of Hwacheon, Gangwon-do. Seo, Hyungsoo,
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Abstract In order to determine whether vegetation would be one of the factors for the selection of otter
home range, vegetation structure and other potential factors were studied in Hwacheon, Korea. Thirteen sites,
otter’s activity found and not found, were investigated in North Han River and connected tributary streams of
Hwacheon-gun. Three types of vegetation were classified by cluster analysis, which is short grass, tall grass
and shrub type. Vegetation zone of each channel is composed of either one type, or mosaic of tall grass and
shrub type. Short grass type is common in Lake Paro and upper North Han-river where water level is highly
variable throughout a year. Therefore, annual species such as Persicaria nodosa, Fimbristylis dichotomam and
Chenopodium ficifolium are the most dominant. Shrub type is common at the downstream sites of Jichon
stream and along mainstream of North Han River down Lake Paro. A shrub species, Salix koreensis, is the
most common. Tall grass type is dominant occupying the most vegetation zone of the tributary channels.
Phragmites japonica is absolutely dominant. Due to its dense cover, a few plant species are co-existed. Otter
activity was found in all three vegetation types and no marked activity was found at some sites of tall grass
type. There is no difference in species composition and physiognomy between tall grass sites with and without
otter activity, while it shows significant difference in fish availability between two groups. Overall we found
that home range of otters in the region is along the mainstream and downstream of tributary streams with high
fish availability in all vegetation types and in various human activity levels.
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Fig. 1. Thirteen investigated sites in Hwacheon-gun, Gangwon-do, Korea. Closed circles indicate the sites with marked otter activity,
while open circles indicate the sites without it.

Fig. 2. Major vegetation types where otter marked the presence. Tall grass (left), short grass (middle) and shrub (right).
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Table 1. Site conditions of thirteen investigated sites with otter and without otter’s activity.
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Channel
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With otter activity

PRLI

Short grass 100%

Clay & gravel (dia. < 10 cm)
Clay

10
60
10

10
450

7th
7th
7th
7th
5th
5th
5th

140

Paro Lake
Paro Lake

Short grass 100%

140

PRL2

Short grass 100%
Shrub 100%

Clay

70
500

170
100
223

North Han River

NHR1

Sand

5

North Han River
Jichon Stream

NHR2
JCS1

Tall grass 100%

Rock (dia. 1 ~2m)

13

Shrub 80%, Tall grass 20%

Rock (dia. 0.8 ~ 1 m)

160

Jichon Stream

JCS2

20 Gravel (dia. 30 ~50 cm) Tall grass 90%, Shrub 10%
Tall grass 50%, Shrub 50%

10

20
15

120
210

Jichon Stream

JCS3

Gravel (dia. 20~30cm)

3rd

Damok Stream

DMSI

Without otter activity

GSS1

grass 100%
grass 100%
grass 100%
grass 100%
grass 100%

—_ = = = =
=/ ==2=393

Ta

Gravel (dia. 30 ~50 cm)

15

2nd
2nd

150
200

200
210

Gyeseong Stream

Ta

Sand & Gravel (dia. 20 cm)
Sand & Gravel (dia. 15 cm)

Gravel (dia. 30 cm)

20

Nonmi Stream

NMS1

Ta

10

10
10
30

1st
3rd
3rd

Guun Stream

GUS1

Ta

25

10

Hwacheon Stream

HCS1

69

Ta

Gravel (dia. 30 cm)

140

Hwacheon Stream

HCS2
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Fig. 3. Three vegetation groups classified by cluster analysis. Closed symbols indicate the sites with marked otter activity. Conversely
open symbols indicate the sites without otter activity. Same vegetation group is indicated by the same symbol. Refer to Table 1

for site names and related information.
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Table 2. Importance value (IV) and indicator value (IndVal) of
species for each vegetation type. Species =3% in rela-
tive cover within each vegetation are shown. However,
if the indicator value of a species is significant (p <
0.05), then those species are also listed although IV is

<3%.
Vegetation Species IV (%) IndVal
Persicaria nodosa 18.0 96.6
Fimbristylis dichotoma 13.1 99.7
Chenopodium ficifolium 11.5 98.3
Beckmannia syzigachne 6.3
Torilis japonica 4.7
Echinochloa crus-galli var. 4.7
echinata
Short grass Rumex crispus 4.1
Rorippa islandica 3.6
Setaria viridis 2.7 93.2
Ranunculus japonicus 2.1 98.6
Mazus japonicus 1.9 69.7
Thlaspi arvense 1.6 90.5
Carex jaluensis 0.2 88.2
Salix koreensis 29.4 78.4
Phragmites japonica 10.2
Amorpha fruticosa 7.7
Artemisia princeps 3.6
Shrub Ambrosia trifida 32
Miscanthus sinensis var. 3.0
purpurascens
Humulus japonica 2.0
Phragmites japonica 39.4 82.1
Artemisia princeps 8.4 73.0
Salix koreensis 39
Equisetum arvense 3.6
Humulus japonica 33 77.8
Tall grass Commelina communis 1.4 81.9
Amphicarpaea edgeworthii var. 1.4 79.4
trisperma
Lactuca indica var. laciniata 1.1 73.3
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Fig. 4. Stand (left) and species (right) ordination by NMS. Values by axis number mean the explained variance of the axis for the total
variance. For site names, refer to Table 1. Order: channel order, Fish: fish availability, Channel W: channel width, Vegetation W:
vegetation width, Current: water current. Peno: Persicaria nodosa, Fidi: Fimbristylis dichotoma, Chfi: Chenopodium ficifolium,
Besy: Beckmannia syzigachne, Toja: Torilis japonica, Eccr: Echinochloa crus-galli var. echinata, Rucr: Rumex crispus, Rois:
Rorippa islandica, Sako: Salix koreensis, Phja: Phragmites japonica, Amfr: Amorpha fruticosa, Arpr: Artemisia princeps, Amtr:
Ambrosia trifida, Misi: Miscanthus sinensis var. purpurascens, Eqar: Equisetum arvense, Huja: Humulus japonica.
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