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Fig. 1. Map of Tosa Bay and the sites where whales were
observed in May—October 2012. The whale watching in this
study focused on the Bryde's whale Balaenoptera edeni.
Other whales include the false killer whale (Pseudorca
crassidens), Risso's dolphin (Grampus griseus), bottle-
nose dolphin (Tursiops truncatus), and common dolphin
(Delphinus). The port of Usa and Kuroshio farms (buoy
numbers 8, 12, 14, and 20) were also indicated. »: number
of cruises in each month. The number on a grid indicates
the frequency of observation of whales in the region.
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Fig. 2. (a) Transparency by Secchi disk reading and (b)
water color measured by Forel water color meter at the
port of Usa (open circles) and off Kochi where whales were
observed (closed circles) in May—August 2012. (¢) Vertical
changes in water temperature from the water surface to 200
m deep near the Kuroshio farm buoy number 12 off Kochi
in May, August, and October 2012.
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Fig. 3. (a) Maximum and minimum numbers (open circles)
and averaged numbers (closed circles) in individuals of
Balaenoptera edeni per one whale-watching cruise in May-
October 2012. (b) Probability of appearance of B. edeni
and other whales per one whale-watching cruise in May—
October 2012. Black bars: B. edeni and other whales were
both observed, dark gray bars: B. edeni was observed (the
other whales were not observed), light gray bars: other
whales were observed (B. edeni was not observed). n:
number of cruises in each month.
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Fig. 4. Relationships between the probability of appearance of Balaenoptera
edeni and the tidal conditions. (a) The tidal conditions were categorized into
four categories: neap, N-W, middle, and spring tides. The N-W tide is a transi-
tional tide from neap to middle tides, called the Nagashio and Wakashio tide. (b)
The tidal conditions were categorized into five categories. The middle tide was
categorized into two subcategories, middle tides A (midway from neap to spring
tides) and B (midway from spring to neap tides). (c) Tidal conditions were cat-
egorized according to the lunar calendar. The first day of each month in the
lunar calendar corresponds to the new moon and the 15th day approximately
to the full moon. The Sth to 12th days correspond to the first quarter moon and
the 20th to 27th days to the last quarter moon. (d) The tidal conditions were cat-
egorized into four categories based on the diurnal changes in tidal level within a
day. n: number of cruises in each category.
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Appearance of whales in whale watching in relation
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Abstract

Whale watching is an important activity in tourism
in Kochi. Whale-watching cruises in Tosa Bay off Kochi
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focus on the Bryde's whale Balaenoptera edeni. The
probability of encounter with whales at a whale-watching
cruise differs greatly from day to day. In this study,
we studied the relationships between the probability of
appearance of B. edeni and meteorological and tidal con-
ditions in May—October 2012. We observed B. edeni and
other whales (Pseudorca crassidens, Grampus griseus,
Tursiops truncatus, and Delphinus). In May and June,
the probability of appearance of whales (regardless of B.
edeni or other whales) was 75-85%. In July and August,
the probability of appearance of whales (regardless of
B. edeni or other whales) was 100%, but that of B. edeni
was lower than 100%. In September and October, the
probability of appearance of B. edeni was 100%. There
was no correlation between appearance of B. edeni and
meteorological conditions such as water temperature and
hours of daylight. In contrast, appearance of B. edeni
tended to depend on tidal conditions. The probability of
appearance of B. edeni was higher in the neap tide than
other tides such as spring and middle tides. The prob-
ability of appearance of B. edeni was 100% on the 28th
to 4th days in the lunar calendar (corresponding to the
phase of new moon). The probability was the lowest on
the 13th to 19th days in the lunar calendar (full moon).
As for the tidal fluctuation within a day, the probability
of appearance was high during high tides and low during
ebb tides. The results in the present study suggest that
whale watchers increase their possibility of encounter
with whales by referring to the lunar calendar and tidal
table.

Key word:
Balaenoptera edeni, lunar calendar, tidal condition, Tosa
Bay, whale watching
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