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Construction Works at the Busan New Port on the Activity of Otters'
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ABSTRACT

To know the effect of construction works at the Busan New Port on the activity of otters, changes in the
distribution of spraints were investigated at 5 areas(I-V) composed of 16 locations in 12 islands from 2003 to
2011. There were significant differences among the density of spraints at each area(P=0.0502), at each
year(P=0.0040) and at each area during the study period(P=0.0005). The densities of spraints in the areas I1
(P=0.000) and IV (P=0.012) were significantly different according to whether the construction work was carried
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out or not at each area. It was found that the density of spraints in each area was affected by the disturbance with
construction works or other factors inside and/or outside the area. The average density of spraints of the 5 areas
had changed according to the process of the construction works as follows. In 2003-2005 when the construction
work was proceeded mainly at the area IV, the average density of spraints of the 5 areas as well as the density

in the area II increased annually, whereas the densities in the other 4 areas were low and relatively constant.
This fact suggests that otters might have moved into the area Il from outside the study area. In 2006-2009 when
the construction works were carried out on a larger scale at the areas I, II and III, there was a little decrease in

the average density of spraints during the latter two years, suggesting a little decrease in the activity of otters
in the study area. As regards the density of spraints at each area, it decreased considerably in the area II, but
increased fairly in the areas III and IV. Accordingly it was indicated that otters in the area II where the
construction work was carried out since 2006 might have moved into the area IV with no work, and otters

inhabiting the Jeodo, Geoje city, where the construction work was carried out at that time, might have moved
into the area Il with no work at the sea shore. In 2010-2011 when the construction works were conducted at
all the areas on a fairly large scale, the average density of spraints of the 5 areas as well as the densities in the
areas II, Il and IV, decreased considerably compared to the those in the year 2009. This fact clearly indicates
that the number of otters decreased owing to the multiple simultaneous works in this period. In conclusion, otters

must be affected by the construction works at the study area, and their numbers might be decreased mainly due

to the multiple simultaneous works, as well as by the long-term works resulting in the decrease of seashore,

marine pollution, and reducing prey available.

KEY WORDS: CHANGE IN DISTRIBUTION, DECREASE OF SEASHORE, DENSITY OF SPRAINTS
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Figure 1. Maps of the study area and the changes of the construction work progressed between 2003 and 2011.
Polygons surrounded with broken lines indicate the sites where the construction work was in progress.
Polygons surrounded with solid lines indicate the sites where the construction work was completed.

Roman numerals indicate the study areas: I, five locations in the Gadeokdo;
I, two islets west off the Gadeokdo;

off the Gadeokdo;

I, three islets northwest
IV, three islets southeast off the Changwon

city; V, three islets southwest off the Changwon city.
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Figure 2. Variations of the average density of spraints(number of spraints per 100 m per survey) in the total
and the five study areas( I ~V) during the study period(2003~2011). Roman numerals are the same
meaning as in Figure 1. Thick solid and broken lines indicate the construction period: the former
indicates the period when the work was carried out at the shore. There was significant difference
between the density of spraints in the construction period and the non-construction period in the

area II(P=0.000) and IV(P=0.012).

Table 1. Repeated-measures ANOVA for a split-plot designab

A. Comparison among study areas

Source df MS F P>F

Area 4 1139.52 3.47 0.0502

Error 10 328.02

B. Comparison among study areas for the examined period Adj. P> F

Source df MS F P>F G-G H-F
Year 8 186.29 3.12 0.0040 0.0553 0.0379

YearxArea 32 149.60 2.51 0.0005 0.0339 0.0182

Error(Time) 80 59.68

Greenhouse-Geisser € =0.2954, Huynh-Feldt-Lecoutre ¢ = 0.3928

a P > F is unadjusted probability, G-G and H-F are Greenhouse-Geisser and Huynh-Feldt adjusted probabilities,

respectively, based on each epsilon.

b Density of spraints(number of spraints per 100 m per survey) was observed at the five study areas(1~V)

during the study period(2003~2011).
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Table 2. ANOVAs on each of the contrasts of area and year in studied areas

Source df MS F P>F

Contrast Variable: 2003-2004
Mean 1 57.26 0.58 0.4636
Area 4 269.38 2.73 0.0900
Error 10 98.61

Contrast Variable: 2004-2005
Mean 1 1345.50 11.14 0.0075
Area 4 295.96 2.45 0.1141
Error 10 120.75

Contrast Variable: 2005-2006
Mean 1 0.74 0.01 0.9251
Area 4 332.26 4.16 0.0306
Error 10 79.79

Contrast Variable: 2006-2007
Mean 1 15.69 0.47 0.5085
Area 4 42.65 1.28 0.3414
Error 10 33.37

Contrast Variable: 2007-2008
Mean 1 56.75 1.95 0.1923
Area 4 123.82 426 0.0286
Error 10 29.04

Contrast Variable: 2008-2009
Mean 1 0.05 0.00 0.9594
Area 4 86.96 5.02 0.0176
Error 10 17.31

Contrast Variable: 2009-2010
Mean 1 11.92 0.55 0.4769
Area 4 21.84 1.00 0.4513
Error 10 21.83

Contrast Variable: 2010-2011
Mean 1 2.37 0.03 0.8641
Area 4 23.94 0.31 0.8635
Error 10 76.72
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] 2007 3704] g Soton, & e e sjjlel
/H A7kl FAPE B 2008'A(13.6671)F-E 53]
20099(24.507M)°] 7Hg & WEE HATHR=0.6991,
Figure 5). Z12{uh A7k a7k 7hS 5 o] 2k S0 A2k
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AlZFete] 2007A5-H 20101 744](56.38~59.737) i 3=
kot AwoA digtEe] Moy 57 FAF X dH
20112222700l F7HEITHR=0.9341, Figure 6). 1120
A% frabgk MstE Blov 2009 7HS-E K13 A
WakA] Bagakel 201 1A5E H8E A7ge 5 3
AR Q184 201095 FAFIEHR=0.9375). 33 H=
(R™=0.6305)¢} F5%(R*=0.3073)° 4= 2003~200537}H4]
FAEFZIE AP AAE A7) v E dETE seke
U FAE 2 Felle 2 W) sl

g A9 FAF A offel| iE wjdE UE Aol
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Figure 3. Yearly variations of the sum of spraint density(number of spraints per 100 m per survey) from five
locations in the Gadeokdo(I) during the study period(2003~2011). Thick solid and broken lines

indicate the same as in Figure 2.
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Table 3. One-way ANOVA on each of comparisons of construction works(C.W.) with non-construction

works(N.C.)
Source df MS F P>F
Area |
Location-C.W. 1 1.303 314 .576
Location-N.C. 178 4.154
Total 179
Area Il
Location-C.W. 1 683.975 15.892 .000
Location-N.C. 94 43.039
Total 95
Area Il
Location-C.W. 1 34331 1.391 245
Location-N.C. 44 24.675
Total 45
Area IV
Location-C.W. 1 167.916 6.566 .012
Location-N.C. 94 25.574
Total 95
Area V
Location-C.W. 1 7.546 1.406 239
Location-N.C. 94 5.367
Total 95
150 - 80
o3 Area Il 12301 Todo
o 106.38
Z 60 - -
5 100 - B
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Figure 4. Yearly variations of the sum of spraint density(number of spraints per 100 m per survey) from three
islets off the northwest of the Gadeokdo(Il) during the study period(2003~2011). Thick solid and
broken lines indicate the same as in Figure 2.
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Figure 5. Yearly variations of the sum of spraint density(number of spraints per 100 m per survey) from islets
off the west of the Gadeokdo(Ill) during the study period(2003~2011). Thick solid and broken lines
indicate the same as in Figure 2.

* The data of the area III include the data of the Jungjukdo in 2003~2006. The two islets(Jungjukdo and
Daejukdo) in the area Il were treated as the Daejukdo since 2007, as the Jungjukdo was connected with the
Daejukdo since 2007.
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lines indicate the same as in Figure 2.
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Figure 7. Yearly variations of the sum of spraint density(number of spraints per 100 m per survey) from three
islets off the southwest of the Changwon city(V) during the study period(2003~2011). Thick solid
and broken lines indicate the same as in Figure 2.
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