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1 Introduction

The finless porpoise (Neophocaena phocaenoides) is a small toothed whale and the smallest whale
in the Japanese sea near the shore. Because the porpoise is distributed in near-shore or shallow
waters, it is exposed to a wide variety of human activities (Jefferson and Hung 2004). For the
conservation of the finless porpoise, ecological studies that evaluate the effectiveness of
conservation measures are important.

The porpoise can be found in sea areas below Sendai Bay in Japan (Shirakihara et al. 1992). The
Ariake Sound and Tachibana Bay are one of the main distribution area for the porpoise. Porpoise
population in this area is recognized to have poor genetic contact with other populations (Yoshida
2002). The porpoise is done bycatch of fishing gear in this area (Shirakihara 2010). It seems that
the population of the porpoise is decreasing as one of the Inland Sea (Kasuya 2003).
Aerial surveys conducted on the whole areas of the Ariake Sound and Tachibana Bay on 1993-94and
2000 (Yoshida et al. 1997; Shirakihara 2003) didn’t indicate that the porpoise population is
decreasing because of problem of accuracy of estimation. Therefore, to estimate the population
size of the porpoise, we did aerial sighting surveys on March 2008 in this area. However, we
could not estimate population size because of observer problems. We did obtain information of
distribution of the porpoise.

The objective of this study is to clarify the relationships between distribution and
environmental factors, as well as the change in distribution from 1993 to 2008 in Ariake
Sound and Tachibana Bay. Specifically, we focused habitat modeling using environmental factor
to quantitatively explain the distribution of the porpoise.

I Materials and Methods

Data of aerial sighting surveys conducted by whole areas of the Ariake Sound and Tachibana Bay

during 1993-94, March 2000, March 2008 (Yoshida et al. 1997 ; Shirakihara 2003), environmental

factor data (depth, mean diameter of bottom sediment and salinity), and a numeric map were

introduced into GIS software. Salinity is an index of the influence of shore waters. The distance from
shore was calculated with this software using a numeric map. The study sea area was divided into
Imilex1mile grids, and the porpoise sighting number in each grid was compared with the value of
each factor. A habitat model was constructed using logistic regression models with environmental
factors as independent variables and sighting probability using data of aerial sighting surveys during
March 2000 as dependent variable (taken as presence-absence data). Encounter rate, the index of
density, was calculated in each grid using the number of porpoises and number of surveys. A

distribution map of the porpoise was made with these data, and reduction of distribution area was



verified on this map.

III Results and Discussion

2008 Porpoises were found in whole areas of the Ariake Sound other than the mouth of Isahaya Bay
and shore area of Kumamoto prefecture like on previous sightings. In Tachibana Bay, they were
found only the south east.

2000 Distribution was limited to areas with depths < 50 m and a few porpoises were found on areas
with depths <Sm. Also, porpoises tend to be distributed in areas with sand and mud bottoms, low
salinity and near-shore (<3km from shore) .

The habitat model that used data of 2000 is shown in Fig.1.

Although data of the survey on 2000 did not present many sightings in the central part of Tachibana
Bay and the mouth of Isahaya Bay, the habitat model reproduced the sightings for 1993-94 in this
area. Porpoises were also sighted frequently in the areas where discovery probability was high
according to 2008 data. Yoshida et al. (1997) estimated the population density of Ariake Sound
higher than Tachibana Bay except for one sighting investigation where numerous encounters
occurred in Tachibana Bay. This does not contradict the prediction of the habitat model. We consider
that the distributions predicted by the model were accurate. In addition, the results suggest that the
porpoise distribution depend on the four environment factors mentioned above.

In comparison with 1993-94 years, encounter rates in the central part of Tachibana Bay and the
mouth of Isahaya bay decreased in 2000 and 2008, when the distribution was compared. It is highly
probable that the change in distribution was due to seasonal variations (Shirakihara et al. 1994).

It is necessary to estimate quantitatively the influence of oxygen-poor water masses, bycatch and

collision with ships.

system of dikes
L]

sighting probability
Coo-01
Cot1 -02
Bo02-03
Ho03-04
Wo4-05
05 -06
W06 -07

W07 -08

Fig.1 sighting positions of finless porpoise (®) and predicted area from habitat model that used

environmental factors



