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The diurnal variation of the sea-surface temperature (Intake-pipe tem-
perature) in the reef near the Cape Lambert of the New Britain Island

Jiro MoriTA™ and Hajime YAMANAKA®

The tagging experiment for tunas and skipjack was conducted by the SHOYO MARU, a re-
search vessel of the Fisheries Agency, in the waters adjacent to Papua New Guinea from October
through December 1972, During the experiment, the SHOYO MARU anchored for about 12 days
in the reef near the Cape Lambert in order to catch the bait fish (Fig. 1), and the sea-surface
temperature was continuously recorded by the thermosalinograph (6600 T-Plessey E.S.). The tem-
perature sensor of the thermosalinograph is attached about 6 m depth at the bottom of the ship.
Accordingly, the sea-surface temperature which is used in this report means the intake-pipe tem-
perature. The authors analysed the data which covered the time from 00:00 through 24:00 (LMT)
merely on the phenomena such as the diurnal variation, the daily range and the increase of the
mean sea-surface temperature in a day. As the result, some interesting findings are presented as
follows:

1. It is found that the time of surface water temperature minimum and maximum for each
day is about from 06:00 to 08:00 (LMT) and generally from 16:00 to 19:00 (LMT), respectively
(Fig. 2).

For the time of minimum temperature, the result of the present study coincides fairly well with
observed time by Koizumr (1956 a, b) in the region of the ocean weather station “Extra” in August
and theoretical time by Konaca (1961) calculated by the heat transfer from radiation. But, for the
time of maximum temperature, the result of the present study shows about 1 to 4 hours late as
compared with that of Koizumr (1956 a, b) and Konaca (1961).

2. The mean value of the daily range of the sea-surface temperature is 0.88°C as infered from
Fig. 3. As shown in Table 1, this value was obtained under almost the same meteorological condi-
tions as those of Konxaca (1961). The mean value of 0.88°C coincides with the theoretical value of
0.8°C by Konaca (1961) and closely resembles the observed value of 0.7°C by Koizumr (1956 a, b).

3. It is calculated that the daily increase of the mean sea-surface temperature during 23 days
from 23 October to 14 November is about 0.04°C (Fig. 4). But, the increase of the mean sea-surface
temperature in a day during the former half for 4 days from 23 to 26 October is about 0.13°C, and
during the latter half for 5 days from 10 to 14 November is about 0.05°C. These values in short

duration closely resemble the theoretical value of 0.1°C by Konaca (1961). The amount of rainfall
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in this region is the smallest in November and June (Nemoto et al, 1959), it is supposed that the
increase tendency of the mean sea-surface temperature as above-mentioned may be caused by the
increase of the amount of solar radiation.

It is interesting that the aforementioned increase of the mean sea-surface temperature during
23 October to 14 November occurred in the period of an anomalous cold state of the upper
waters in the western equatorial Pacific associated with the high sea-surface temperature in the
central and eastern equatorial Pacific and also with the El Nifio off Peru (Masuzawa and Nacasa-
KA, 1975, Nacasaka, 1977, Wyrtki, 1973, WyrTki et al, 1976). Further surveys on the relation
between these phenomena may be necessary to provide more information on the variation of the

sea-surface temperature in the tropical waters.
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Table 1. Selected positions, date and meteorological conditions at which the sea-surface
temperature was observed from 00:00 through 24:00 (LMT)

Oct. 23 Oct 24 Oct. 26 Nov 10 Nov. 12 Nov. 14

" Date (1972)

04-11.2 S 04~ 11 2S 04—11.25 04—11.25 04-11.5S 04-11.5S

L 151-34.6E  151-34.6 E  151-34.6 E  151-34.8E  151-35.3E  151-35.4E
Depth (m) No record 35 35 35 35 35
Bottom character " sand sand sand sand sand
Moon age 15.7 16.7 18.7 349 5.9 7:.9
Weather No record be-r-be c-bc-c bc-c-b c-0-b b-bc-b
Wind direction 1 WSW-SE-E WSW-S-SSE ~ SSW-S NNW-SSE S-SSE
Wind force /" 2 2-=3 calm-3 1-3 calm-3

Air temp. (C) | " 28.6-28.8 28.5-28.9 28.9-29.3 28.8-29.4 29.0-29. 4
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Fig. 1. Observed position of the sea-surface temperature and bathmetry in the reef by
the SHOYO MARU. The ship stood at single anchor, and position is indicated
by the mark of £. The numerals denote the fathom for the depth.
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Fig. 2. Diurnal variation of the sea-surface temperature for each day. Each curve of
the sea-surface temperature is constructed from the value of the sea-surface
temperature at intervals of 10 minutes for the continuous records of the

thermosalinograph. M.T. denotes the mean sea-surface temperature for the
day.
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Fig. 3. The daily range of the sea-surface temperature.
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Fig. 4. The daily variation of the mean sea-surface temperature.
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