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A Preliminary Analysis of Current Meter Records”

Kenzo TAKANO** and IHisako [TARA***

Abstract: DProcessing is made of some current meter records collected from March 1968 to

June 1969. Hodographs of the velocity vector, histograms, power spectra and coefficients of
Fourier series of the two components of current velocity are shown as a result of a preliminary

analysis. The motion is very variable in time as well as in space.

Most of the energy is

concentrated in the low frequency range and no remarkable motion is found in the frequency

range higher than two cycles per day.

1. Introduction

A series of current measurements using
Savonius meter with moored buoy has Leen
carried out for two years. Its motivation is the
increasing importance of long range, continuous
measurements of water motion and the quite
underdevelopping situation of our country in this
field. The principal object is, therefore, to get
some fundamental information on water motion
as well as on the mooring technique, as pre-
liminaries for more extensive measurements by
more current meters and by other kinds of
iristruments such as thermometers and pressure
gauges which are very useful tools for under-
standing dynamics of water motion.

The present note is a summary of a prelimi-
nary analysis of almost all the records collected
at various sites from March 1968 to June 1969.

Emphasis is placed on the bottom layer so
that the very limited number of current meters
available (1 to 4 Geodyne 102) are used as
effectively as possible. The current meters can
be tightened with the aid of an appropriate
support installed at the bottom, which makes
it possible to get good records free from dis-
turbances due to the motion of the current
meter itself and to the motion of the mooring
line. This should be certainly the greatest
technical advantage in the measurement on the
bottom.

* Received October 30, 1970
*% The Institute of Physical and Chemical Research,
Saitama-ken
*##% Ocean Research Institute, University of Tokyo

Although the details of the mooring are not
described here, it is parenthetically noted that
one or two current meters were hung in a tripod
of stainless steel the apex of which is 4.6 m or
3.1 m above the ground, to measure the current
close to the bottom. The tension of the moor-
ing line was measured with success by simple
recording tensiometers designed for this purpose
(KuBoucHt, et al., 1970), and furthermore,
a numerical simulation of the mooring motion
was attempted.

2. Primary processing

The optical spots recorded on 16 mm film are
read and punched out on paper tape by an
automatic film reader punch (NAC Model
OFR-161). The eastward and northward com-
ponents of the velocity computed from the
current direction and speed, and averaged, in
many cases, over one minute are punched out
from a computer in tape or cards as primary
processing.
after with the averages over one minute unless
otherwise mentioned. The sampling by current
meter is continuous except for one case (Record
III) where the sampling period is one minute
just as in the other cases, but the interval be-
tween the sampling period is four minutes.

We are, therefore, concerned here-

Table 1 summarizes the site location, water
depth, height of the center of Savonius rotor
above the bottom, date of installation and period
of recording. The sites are illustrated in Fig. 1.
The shaded area, Sagami Bay, is enlarged with
isobaths in Fig. 2. It is not by particular
interest from the oceanographical viewpoint but
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Table 1. Data source and figure number.

T \ ; ‘ :
i | | I ¢ sk sopkokok ! s .
No | Location g\;e}l)t&r ' Hb* | Date of i Recording Ho Hist*** . Spectrum
o ‘ ; ion | : i f
! (m) (m) | installation i period (Fig.) ‘ (Fig.) (Fig.)
I I 35°05"  139°22' 1340 0.85 1968-3-9 i 1dozh 4 ‘ 23 42
1I-1 \‘ 35°11’  139°25’ 750 30 1968-4-14 2 19 5 24 } 43a, b
11-2 I ” ” ” 2.2 ” 3 01 6 25 14
11-3 ” ” ” 0.3 ” 3 01 7 26 | ”
N —t : - - 7 -
I1-1 35°02  139°17' ! 1350 0.3 1668-6-7 18 05 8a,b,c 27 44
111-2a 35°08"  139°27° | 830 2 ” 17 20 9a,~,e 28 45a, b
111-2b ‘ ” ” | ” | 0.3 ” ” 10a, b, c 29 ”
v | 44°26'  170°23' | 1293 | 0.5 | 1968-7-29 4 06 11 30 46,51
V-1 35°11  139°25" . 750 | 2.2 1968-9-26 22 12 31 47a,b
V-2 I ” ” , ” : 0.3 ” ” 13 32 ”
VI-L | 35°07"  139°20/ 700 | 36 1969-4-19 | 1 17 | 14 33 48a,b, 52
VIi-2 ‘ ” ” : ” 13 | ” ” \ 15 34 48a,b
VI-3 | » » o 3.3 ” ” 3 16 3% ”
vid4a o " o 04 % ” 7 36 48a,b, 53
VII-1 ‘ 35°12"  139°26" | 726 31 1969-4-23 1 0 18 37 49a, b
VII-2 | ” ” 1 ” ” ” 19 38 ”
VII-3 ” ” ” 3.3 ” ” {20 i 39 ”
VIII-1 39°45"  133°52’ 770 200 1969-6-3 4 23 21 40 50a, b, 54
virz | ” " 7 0.65 ” ” 22 41 ' 50a,b, 55
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Fig. 1. Map showing the site location. Fig. 2. Map showing the sites in Sagami Bay.
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by the availability of ship’s facilities that the
maority of the sites are choosen in Sagami Bay.
The two components of the velocity are
drawn, if necessary, in analog curves by line-
printer of computer to visualize the general
trend of the primary digital records. Fig. 3a
shows an example taken from a part of Record
II-2, and Fig. 3b an example taken from a part
of Record VIII-1. There is a striking difference
in time variation between these two records.

3. Analysis

Computed are histograms, power spectra
and coefl cients of Fourier series of the east-
ward and northward components of velocity.
These results can be drawn in analog curves by
line-printer as is mentioned above.

Though the measurements extend for too
short periods, power spectra are computed
according to BLACKMAN and TUKEY (1958)
after first removing semidiurnal and diurnal
tidal motions and motion of inertia period by
the method of least square, except for Record
II which is analyzed as it is. The number of
total readings N, the maximum lag M and the
reading interval 4t are listed in Table 2 with
the inertia period I.P.

A part of the results is already published
(HARA and TAKANO, 1969; HARA, et al., 1969).
The result of Record IV is again introduced
here for convenience of comparison without any

Table 2. Parameters for spectral analysis and
inertia period.

No.  difsec) N M | LP.(h)

I [ 60 | 1590 | 150 | 20.88

I 60 | 3985 | 360 | 20.83
T T T s s 120.90(HHI-1)
10 803 | 5077 475 50es(r )
] 48 7632 700 |
Vo5 ao e MM
v ©60 | 1300 130 20.83
VI-L,4 | 60 | 2366 | 240 @ 20.87

5 700 { 96

VI-2,3 | 60 | 2366 240

S S it s O —
VII | 60 | 1470 | 150 | 20.82
o 60T 7098 T T00 | g o

VI % T | ‘e | 18.77

important modification, whereas the result of
Record T is now subject to slight rectification of
an error which was found in the previous
spectral analysis.

Figs. 4 to 22 show the hodographs of the
velocity vector averaged over some period. The
features of Record IV are particularly simple.
It should ke remarked that Record IV is taken
on a shoulder of a sea mount in the mid-Pacific
where the bottom configuration is relatively
smooth, while the other records are taken at
sites where the bottom topography is uneven
(cf. Fig. 2 in this note and Fig. 1 in HARA, et
al., 1969). Simplicity of Record IV suggests
the significant effect of the coast line and the
bottom topography on water motion.

Records II and V (Figs. 5, 6, 7, 12, 13) are
collected at the same site but their features are
not similar. Records II-1, 2, 3 (Figs. 5, 6, 7) are
in turn somewhat different from each other.
This is also the case of almost all the other
records. Generally, no similar pattern is found,
even if the records are collected from current
meters of which the locations are not far from
each other.

There is some resemblance between consecu-
tive hodographs in Figs. 9a,~.,e or in Figs. 10a,
b, ¢ Lut not in three consecutive hodographs in
Figs. 8a, b, c.

Figs. 23 to 41 show the histograms of the
current velocity averaged over one minute.
The eastward component is figured on the left
and the northward component on the right.
The number of readings is shown in ordinate
and the speed in abscissa in cm/sec. Since one
star represents more than one reading, zero
star does not necessarily mean zero reading.
For instance, a few readings exist implicitly
down to about —25cm/sec or up to about 50
cm/sec for the eastward component in Fig. 36.
Weak speeds occur the most frequently, except
for Record VIII-1 (Fig. 40). Since the current
meters used here are only sensitive to speeds
above 2cm/sec, they may be not very suitable
to measure such weak currents. Record VIII-1
at 200 m above the bottom in the Japan Sea
has a pattern quite different from the others.

Figs. 42 to 50 show spectra for 4¢=1min
except for Figs. 44 and 45 where 4¢=5.05 min,
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and Fig. 46 where 4t=48sec. The inertia
period is indicated by I.P.

According to HONDA, et al. (1508), periods of
seiche observed at Atami in Sagami Bay are
12.8 min, 72.4 to 76.2min, and 97.6 min. A
calculated fundamental period is 19.8 min. Hence,
one of the periods of the proper oscillation in
Sagami Bay seems to be around 10 to 20 min.
No noticeable motion of such a period appears
in Figs. 42, 43, 47, 48, 49, while some trace
could be detected in Figs. 43a, b, 47b, 48a, 49a.

A greater part of the energy is concentrated
in the low frequency range. However, a good
resolution can not be obtained there because of
the short length of the record.

The energy level of Curve C in Figs. 48a, b
(Record VI-2) at 13m above the bottom is
higher than that of Curve D (Record VI-1) at
36 m above the bottom. Contrary to Record
VI, Curve B in Fig. 50 (Record VIII) at 200 m
above the bottom is completely separated from,
and superior to, Curve A at 65m above the
bottom. Another particularity of Fig. 50 is the
behavior of the energy decay with frequency.
Energy does not considerably decrease with
frequency except at the very low f{requency
range. As mentioned above, the histogram of
Record VIII-1 has a particular pattern, which
is, however, not necessarily due to the particular
water motion at the site, because the record
could be contaminated by disturbing motion of
the mooring line which results from insufficiency
of the buoyancy of the subsurface floats to pull
up and make immovable the current meters.

Figs. 51 to 55 represent results of spectral
analysis for 4i=5 sec instead of 4¢=1min,
Only a part of the record is arbitrarily choosen
in each case. Figs. 51 (Record IV), 53 (Record
V1-4) and 55 (Record VIII-2) are free from
disturbance due to the mooring motion and to
the vortex shedding, because the current meter
is hung in a tripod. In case of Figs. 52 and
54 (Records VI-1, VIII-2), the current meter
pulled up by subsurface floats may be subject
to disturbances due to the mooring motion.
No systematic difference to be ascribed to the
mooring motion is seen in these different figures.

The amplitudes of Fourier coefficients of
Records III, IV and VII are shown in Figs.

55 to 59. Records obtained by vertically aligned
current meters do not always give similar results.
Motion of inertia period is not remarkable in
Record I (Figs. 56a, b) which extends over a
long period enough to obtain a good resolution.
A sharp peak is found for a period of several
days in Fig. 56a. The diurnal tide is not
significant.

In Figs. 58 and 53, the amplitudes increase
for periods ranging from 1.5 to 6 hours.

While the cross-correlation between simultane-
ous records is out of the scope of the present
study, some elementary features are shown in
Figs. 60 to 63.

Fig. 60 (Record VII) represents the variation
of velocity with time at three levels 3.3m, 9m
and 31 m above the bottom, and Fig. 61 (Record
VI) at four levels 0.4m, 3.3 m, 13m and 36 m.
Time is in minutes. A glance reveals no cor-
relation between the components measured at
different, but neighboring levels.

The averages of the eastward and northward
components at each of three or four levels are
shown in Figs. 62 and 63. On dividing the
whole recording period into three intervals of
equal time length, the averages in each interval
are also computed. The numbers 1, 2, 3 written
alongside the lines mean the first, second and
third intervals. The velocity components vary
over a wide range which is indicated by straight
lines with arrows. Numbers in parentheses
show the standard deviation.

The range of variation and the standard
deviation do not always increase with height
from the bottom.

A next report will deal in detail with the
correlation between these records and other
records collected later.

We would like to express our gratitudes to
Dr. Jiro SEGAWA of the Qcean Research Institute
for valuable discussions on the basic design of
the automatic film reader punch and for help
with a part of the programming for primary
processing; and to members of the Eepartment
of Naval Architecture of the University of
Tokyo for very able assistance in the calibration
of the current meters.

Misses Yoko KUBOUCHI, Noriko KATAYAMA

C4)



A Preliminary Analysis of Current Meter Records 209

and Sawa MIYASHITA of the Qcean Research
Institute contributed greatly to the calibration
of the current meters and to other numerous
aspects of this work. The effort of the personel
of NAC in making available the automatic film
reader punch is appreciated.

The installation and recovery of the current
meters were done by RV Hakuho-maru and
Tansei-maru of the Ccean Research Institute.
We would like to point out particularly the aid
furnished by Mr. Yasuhiro SUGIMORI and Mr.
Shunsuke NAKAI to the operations on board.

Finally, but not least, thanks are due to all
those who assisted this pro’ect which was carried
out in unfavorable circumstances.

The computation was done mainly at the
Computation Center of the University of Tokyo

and the Computation Center of theUniversity
of Kyoto.
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Fig. 8¢c. Hodograph of the velocity vector
averaged over 2 hours. Last one-third of
Record TII-1.

Fig. 8a. Hodograph of the velocity vector
averaged over 2 hours. First one-third of
Record III-1.

Fig. 8b. Hodograph of the velocity vector Fig. 9a. Hodograph of the velocity vector
averaged over 2 hours. Second one-third averaged over 70 min. First one-fifth of
of Record ITI-1. Record II1-2a.
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Fig. 9b.

Hodograph of the velocity vector
averaged over 70 min.

of Record IIT-2a.

Second one-fifth

20 cm/sec,
180°

Fig. 9c.
-averaged over 70 min.
Record II1-2a.

Hodograph of the velocity vector
Third one-fifth of
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Fig. 9d. Hodograph of the velocity vector
averaged over 70 min. Fourth one-fifth of
Record IfI-2a.

F -
180°

Fig. 9e.
averaged over 70 min.

Record III-2a.

Hodograph of the velocity vector
Last one-fifth of
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20 cm/sec

e

Fig. 10a. Hodograph of the velocity vector
averaged over 2 hours. First one-third of
Record II1-2Db.

Fig. 11. Hodograph of the velocity vector
averaged over 60 min. Record 1V.

20cm/sec — 35

Fig. 10b. Hodograph of the velocity vector
averaged over 2%hours. Second one-third
of Record 111 2b.

Fig. 12. Hodograph of the velocity vector
averaged over 30 min. Record V-1.

AR

iOcm/sec

35

38
Fig. 10c. Hodograph of the velocity vector

averaged over 2 hours. Last one-third of
Record 11I-2b.

Fig. 13. Hodograph of the velocity vector
averaged over 30 min. Record V-2.
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Fig. 16. Hodograph of the velocity vector
Fig. 14. Hodograph of the velocity vector averaged over 30 min. Record VI-3.
averaged over 30 min. Record VI-1.
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/> T Fig. 17. Hodograph of the velocity vector
averaged over 30 min. Record VI-4.

10cm/sec
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Fig. 15. Hodograph of the velocity vector Fig. 18. Hodograph of the velocity vector
Record VI-2. averaged over 30 min. Record VII-1.

averaged over 30 min.
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Fig. 19. Hodograph of the velocity vector

averaged over 30 min. Record VII-2.

Fig. 20. Hodograph of the velocity vector

averaged over 30 min. Record VII-3.

Fig. 21.
averaged over 60 min.

Hodograph of the velocity vector
Record VIII-1.

(11
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5cmysec

Fig. 22. Hodograph of the velocity vector
averaged over 60 min. Record VIII-2.
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Fig. 23. Histograms of the eastward and

northward components. Record 1.
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Fig. 24. Histograms of the eastward and
Record II-1.

northward components.
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Fig. 25. Histograms of the eastward and
northward components. Record II-2.
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Fig. 26. Histograms of the eastward and
northward components. Record II-3.
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Fig. 27. Histograms of the eastward and
Record 1II-1.

northward components.
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Histograms of the eastward and
Record 1II 2b.
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100 10

o 300 400
300
200
200
Fig. 31. Histograms of the eastward and 100
northward components. Record V-1.
200 100 .
"0 0 5 10 - 05
Fig. 34. Histograms of the eastward and
northward components. Record VI-2.
100 50
E 05 05 0 B2 206405 05 1085 20

Fig. 32. Histograms of the castward and
northward components. Record V2.

200 400 300 400
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200 200
200 200
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Fig. 33. Histograms of the eastward and Fig. 35. Histograms of the eastward and
northward components. Record VI-1. northward components. Record VI-3.
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Ecological Notes on the Abalone, Haliotis sieboldii
in the Marked-off Area

Yasuyuki Koikg, Yutaka Uno, Hiroshi Yamakawa and Akira Tsujicapo

Abstract: It is well-known that the marked-off area of abalone, ‘“ Nashiro” in Japanese,
is one of the typical microhabitats of Haliotis. A diving investigation on this area of
Haliotis sieboldii has been carried out at the preserves in the Kominato Marine Biological
Laboratory, Tokyo University of Fisheries. The abalone formes the area on the rock sur-
face predominated by the alga, FEisenia, Ecklonia and Sargassum, and covered with the
undergrowing alga, Melobesioideae. Abalones dwelt in the marked-off area are of large adult
form. These forms appear to have a diurnal periodicity with apparently higher feeding
activity during night. No indication is found that they take any feeding excursions, separat-
ing from their habitats. They scem to be starved at all times under natural condition. Food
algae held near the abalonc is ingested immediately day and night.

It is supposed that the marked-off arca formation is due to sessile habit of adult on the
rock surface covered by Melobesioideae.
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s

Fig. 2. Experimental station (arrow, A) set up
in the Kominato Marine Biological Laboratory,
Tokyo University of Fisheries, and distribu-
tion (B), of Haliotis sieboldii in the marked-off

: . : area in the station. 1~19, individual number

Fig. 1. Marked-off area (center, black arca) of labelling the abalones in field. Dotted lines

an abalone pulled off the site (right). mean the low-water level.

Table 1. Environmental conditions of the marked-off area.

- ‘
) kItem Depth | Pc%sit}ilon | Compass ‘ Flox:an
Indivi-\ } n?ar?efi- } Oﬂ.lr(icutrl.ggl I(:glljrlr?gé? ’| S?xﬁ%jr?ﬁixrﬂn | Undergrowth*
nu?;lx)er ! ,‘ (m) ‘ off area orientation per 1 sq. m) ‘per 15q. m)
1 7.5 i crevice ‘ 215 | 7 ‘\ 0 Mel. Cor. Car.
2 7.5  rock wall 180 | 25 0 | Mel Cor.
3 6.7 crevice | 270 5 ‘ 0 Mel. Cor.
4 7.1 crevice 1 270 ‘ 2 0 1 Mel. Cor. Cla.
5 7.1 ledge ‘} 330 i 2 0 . Mel. Cor. Car. Plo.
6 “ 7.1 ledge | 0 0 ; Mel. Cor. Car.
7 6.5 ledge 1 0o | 12 | 0 ' Mel. Cor. Car.
8 6.2 ledge ‘ 220 8 ‘ 3 Mel. Cor.
9 5.2 :iffzscecd i 0 | 4 0 Mel. Cor. Pey.
10 6.0 | rock wall | 90 0 6 ‘ Mel. Cor. Cla.
11 6.0 ' rock wall 215 1 12 | Mel. Cor. Cla.
12 4.2 | ledge ‘ 30 | 1 16 Mel. Cor. Cla. Plo.
13 3.2 | crevice | 45 4 ‘ 6 . Mel. Cor. Aca.
14 3.4 ledge | 60 | 0 6 | Mel Cor. Plo.
15 8.4 creviee | 270 | 0 6 Mel. Cor. Plo.
16 4.5 | rock wall 30 0 | 4 ; Mel. Cor. Plo.
17 3.5 | Sposed 60 0 6 Mel Cor. Plo.
18 | 3.7 ledge ’ 0 | 0 11 Mel. Cor. Cla.
19 ‘ 2.0 crevice ‘ 90 | 0

| ‘ 8 Mel.

* Mel., Melobesioideae; Cor., Corallinoideae; Car., Carpopeltis; Cla., Cladophora; Plo.,
" Plocamium ; Pey., Peyssonnelia; Aca., Acanthopeltis.
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Fig. 3.

The benthic flora 1 square meter (A) and topography (cross section, B)

of substratum at the habitat of the labelled abalones, Haliotis sieboidii (1~19).
Numbers correspond to those in Fig. 2 B.
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Fig. 4.
boldii. A, rock wall; B,
C, crevice; D, ledge.

Typical rocky habitat of Haliotis sie-

exposed surface;
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Fig. 5. Diurnal variation of compass direction

(arrow) in the orientation of some labelled
abalones, Haliotis sieboldii. Black circle,
center of marked-off area: numbers referable
to those in Fig. 2B.
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Fig. 6. Typical shape of remains (black part)
of abalone food, Ecklonia cava. A, usual re-
mains; B, remains under the sole of abalone.
White, presumable ingested part.
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Table 2. Amount of food ingested by abalone

dwelt in the marked-off area.

\\\\\ frem i Body weight [ . ‘
1ndividual\\\\ | “(W) IRation (r) | r/W x 100
pumber | i
6 | 174 g 6.2¢g 3.6%
. 10 1 381 6.3 1.
£ 13 236 C6.9 2.
2 15 333 8.9 2.7
. 19 220 6.0 2.7
Average 269 6.9 2.7
2 224 7.5 | 3.3
142 — } —
::;D 348 7.3 2.1
Z 16 330 84 | 25
18 225 7.2 3.2
Average 254 7.6 2.8
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Fig. 7. Showing the withered part (black) of
algae (Melobesioideae), covered with abalone
shell (circle) during 37 days.
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Inertial-Period O:cillation in Response
to Local Atmospheric Motion*

Toshitsugu SAKOU**

Abstract: The time series of inertial-period motion was extracted from the moored current
meter records and is shown to be well correlated to the fluctuation in the local wind speed,
The inertial period motion arises as a series of storms of a few days’ duration in the records

of oceanic current in the upper part of the ocean where it accounts for a major fraction of
the total energy of the oceanic motion. Linear regression models are used to simulate the
inertial period motion, success of which indicates that the observed inertial period motion is

largely due to local wind stress variation.

1. Intorduction

In recent years there has accumulated an
increasing evidence that the inertial period
oscillation is present and is indeed conspicuous
in many regions of the ocean (WEBSTER, 1968).
The successful recovery of current-meter records
from the arrays of moored instrumented stations
has rendered additional investigations into and
speculations about the dynamic role and spatial
structure of such oscillation in relation to the
energy of oceanic motion over its entire spectral
range (MUNK and PHILLIPS, 1968).

It was shown that such motion is highly
intermittent in occurrence (WERSTER, 1969) and
although it should occur in free oceanic flow
(WEBSTER, 1968) it is also to be associated
with the driving mechanism that exists locally.

Although the malor portion of the energy
associated with the oceanic response to the
variation of wind stresses of the period of a
few days and longer goes into geostrophic and
quasi-geostrophic motions (VERONIS, 1958), the
wind stress variation of transient and of higher
frequency is shown to generate the oceanic
motion predominantly of the inertial period
(§AKOU, 1968 and PANDOLFO, 1969). It is
therefore of importance to investigate the relation
between wind stress variation in time and the
variation of the inertial period motion in the sea

* Received November 30, 1970
** Department of Oceanography, Oregon State
University, Corvallis, Oregon 97331

in accounting for the meso-scale interaction
between the atmosphere and the ocean.

To obtain data that may be of use in resolving
this problem it is desirable to select an oceanic
region where the rpossible sources of energy
contributing to the inertial period motion may
easily be identified. For the purpose of studying
the atmosphere-ocean interaction, that region
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Fig. 1. Spectral density of north-south component

on a log-log plot for a set of current measure-
ment collected at 40 m depth at Station #2.
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Fig. 2. Wind speed, current velocity at 40 m depth, Station #2, and inertial period amplitudes

for a set of measurement during the months of

May and June, 1969. Solid lines are for the

east-west components and broken lines are for the north-south components.

should be sufficiently away from any major
system of oceanic circulation such as the Gulf
Stream and under the direct influence of the
atmospheric motion which has recognizable
patterns of variation. It also requires an array
of atmospheric observation stations as well as
an array of underwater current meters. An
example of the attempt in this direction is
presented in the following.

32)

2. Data

An array of current meter stations has been
established and is monitored in the water of
intermediate depth (500-1,000 m) off the coast
of Oregon (SAKOU and NESHYBA, 1969)*. The
data that were used for analysis to be discussed

* This is a part of the initial phase of THEMIS
Project, Oregon State University, in the use of
on-line computers in oceanographic research.

1
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in this article were collected at Station #2
(44°59.81'N, 125°00.8' W, water depth of about
1,000 m, 50 n.m. west of Newport) during the
months of May and June, 1969. The 10 minutes
mean of speed and direction of current was
measured by Braincon Current Meters Model-
381 at 40 meters from the surface. The time
series data obtained is processed through a
modular set of statistical sub-routines (OCHS
et al., 1970). The amplitude and phase of the
inertial period oscillation were calculated by
means of complex demodulation (BINGHAM et
al., 1967) which is part of the statistical sub-
routines. Fig. 1 shows the spectra of the
north-south component of the velocity. The
eminent peaks represent, respectively, the inertial
period oscillation and the semi-diurnal tide.
Fig. 2 shows the time sequences of the wind
speed, the east-west and north-south components
of current velocity, and the amplitudes, Aw for
east-west component and Awv for north-south
component, of inertial period oscillation.

The wind speed and direction was recorded
at the Marine Science Station at Newport,
Oregon. The inertial period amplitudes were
calculated for every four hours. The inertial
period amplitudes are shown in Fig. 2 to vary
as if there were storms of a few days’ duration
and in response to changes in the wind speeds.
It was this seeming correspondence between
the variation in inertial period energy and the
variation in the intensity of atmospheric motion
that prompted the following analysis.

3. Correlation and regression

A simple correlation between the wind, (W),
or wind stress (W2), and the current speeds,
(u and v), or inertial period amplitudes, (Aux
and Av), was calculated and is tabulated in
Table 1. It indicates that even such simple
computation demonstrates there is much higher
correlation between the wind and the inertial
period energy than between the wind and the
current.

Next, the linear regression model is fitted,
with wind speed or wind stress as the predictor
() and the current speeds or inertial period
amplitudes as the predictant {7):

=B+ bz @Y

Table 1. Correlation and regression relation-
ship among wind speed, wind stress, current
speeds and inertial period amplitudes.

y z T,y Bo IEh R

u %% 0.16 —3.56 0.16 0.10
u w 0.17 —4.56 0.16 0.21
Au 1%% 0.33 1.88 0.072 0.78
Av w 0.22 1.94 0.045 0.77
u w2 0.18 —2.97 0.0070 0.11
u w3 0. 20 —3.96 0.0070 0.22
Au w? 0.33 2.21 0.027 0.78
Av w? 0.27 2.11 0.019 0.78
u u 0.26 —2.52 0.24 0.24
Av  Au 0.73 0. 66 0.67 0.89

The estimated values of the regression co-
efficients for the model (1) as well as the
measure of correlation, R, between the observed
and the predicted, are also given in Table 1.
Here R is defined as follows:

R=Zyp/2W» (2)
—1-Y/ T =1-Sy— Y3 (3)
y; observed current speed or calculated
amplitude
¢?; the residual
which may be considered as a measure of pre-
dictability of the model (1).

The result in Table 1 shows that while the
model applied to the relationship between the
wind and the current speeds results in reproduc-
ing 10 or 209 of the observed, the one for
the inertial period amplitude succeeds in ac-
counting for nearly 80 9% of the observed. It
is also shown that the wind stress is not signifi-
cantly a better predictor than the wind speed.

So far the correlation is considered between
the pairs sampled simultaneously. It is more
logical, however, to consider that the oceanic
response reflects the history of a driving force
rather than its instantaneous intensity. If one
assumes a linear relationship, such as given by
BELYAEV and KOLESNIKOV between the spectra
of current and of wind stress and takes into
account the sharpness of response at the inertial
period (BELYAEV and KOLESNIKOV, 1966) one
may be tempted to examine the validity of the
model given in the form;

V)= jK(f){W(t—f)}?dr, (1)

(33)
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Table 2. Simple correlation coefficients and
coefficients of multiple regression for 8-
parameter model.

J ray? Bi

1 0.290 1.80x107*
2 0.221 —-7.17%x10°*
3 0. 190 4.99%x107*
4 0.198 —1.11x107*
5 0234 5.89%107*
6 0.265 6.55%107*
7 0.267 —9.51x107?
8 0.253 1.01x107?

Table 3. Residuals as function of N, parameter-

size of the regression model.

N Ze2(cm?/sec?)
1 327
8 280

16 211

where V(#); the velocity of inertial period
motion

K(z); kernel function
Since the length of current record available is
limited an attempt was made instead to fit the

following model;
N
Ye=Po+ Zlﬁka)rlii, (5)
]:

where § is calculated by the method of multiple
regression. In Table 2 are shown the simple
correlation coefficients between x and y and the
coefficients of regression, §;, calculated for N=8,
where x is (wind speed in knots)? and y is
amplitude, Aw, in cm/sec. of inertial period
motion.

It indicates that the correlation first decreased
as j increases but starts increasing as j further
increases. This is also reflected in the trend
with which §; varies. Table 3 shows the relation
between the residual and N. The residual is
reduced as N increases as expected but the rate
of reduction is not particularly remarkable.

4. Discussion

The foregoing result presents a strong evidence
that the inertial period motion as observed off
the west coast of the United States is locally
generated by the prevailing wind and that the
major portion of its temporary energy can be

correlated with the relatively short history of
wind stress acting at the sea surface. The latter
is indicative of the quick rate of decay of the
energy associated with the inertial period motion
and/or the limited spatial extent to which the
energy of inertial period motion propagates.

The predictability of the model represented
by the relation (1) or its generalization (5) is
quite good if it is considered that both the wind
and the inertial period amplitude are contami-
nated with noises from numerous sources. The
wind is measured on the coast, about 50 miles
away from where the current is observed. It
is known that the wind there is subject to the
influence of the coast. It should also be pointed
out that in the computation the directionality
of the wind is not taken into account. (Fortu-
nately, however, the wind direction varied little
during this period and as such the contamination
due to this source may be regarded as minor.)

It should also be pointed out that the inertial
period amplitude calculated here is also subject
to contamination from the non-inertial period
component as the method of extracting the
amplitude information could not exclude entirely
the leakage of power from neighboring frequ-
encies.

The intensity of the inertial period motion
used for the regression includes only the ampli-
tude. The inclusion of the phase is certainly
necessary in order to make the model compatible
with the relationship (4) (GROVES and HANNAN,
1968).

In order to reduce the contamination and
gain better understanding, we may benefit
materially from;

1) the observation of wind acting on the
naviface which directly influences the inertial
period motion,

and

ii) the collection of current meter data from
a number of stations spatially distributed to
form an array.

The first may be azcomplished by the use of
marine platforms and it is expected that the
“TOTEM” marine meteorological station now
in operation in the same area where the current
observations was carried out will provide such
a platform.

(34)
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The second should enable the study of the
horizontal and vertical structure of the motion
so that the question on the exact nature of the
sources of energy for the inertial period oscil-
lation, as inferred in the conclusion of the paper
by MUNK and PHILLIPS, may be answered.

5. Conclusions

The linear regression model is shown to be
capable of correlating the intensity of inertial
period motion with that of the local atmospheric
motion, It is recommended that the simultane-
ous set of data from arrays of marine atmo-
spheric and underwater sensors be collected and
analyzed in order to improve the predictability
of the model and to further advance our under-
standing on the mechanism of generation and
decay of the inertial period motion in the sea.
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A Complementary Note on the Aerodynamic Roughness
of Wind Disturbed Sea Surface*

Noriyuki IwATA**

In the previous paper (IWATA, 1969, here-
after refered as (I)), we have shown that the
drag coefficient of wind disturbed sea surface
could be determined by Reynolds number and
Froude number constituted from wave height
and mean wind velocity. Recently measure-
ments of drag coefficients are made over wide
range of wind speed (KUNISHI and IMASATO,
1966) and analyzed (ToBaA and KUNISHI, 1970).
In this complementary note our previously
obtained empirical formulae are somewhat modi-
fied and compared with these results of ex-
periments.

1. Drag coefficient and mean square slope of
protuberant surface

Mean wind velocity distribution in the lower
region of turbulent surface boundary layer is
in neutral state well represented by,

U_1 =2

Uy K R

(1)

where uy is friction velocity, £#(=0.4) is Kar-
mann constant, gz, is roughness length, and U
denotes mean wind velocity at the height 2
Drag coefficient is defined as,

)
n

Zy
so that surface stress is given by,
t=pc,U?.
Now the problem is how to determine z, for
wind disturbed sea surface. (i) At first we
may consider hydrodynamically smooth surface.

In this case mean velocity distribution is well

established by,

* Received October 12, 1970

** Institute of Coastal Oceanology, National Re-
search Center for Disaster Prevention, Science
and Technology Agency

U z
——--—:—/1 ﬁurB B=55., (3)
Uy
where v is kinematic viscosity of the air.
Compared (3) with (1) we obtain,

Uk
= =exp(—«B)=0.11, (4)
so that introducing (4) into (2) we have a
representation of drag coefficient as,

’,1 exp( “ >: &'QXIJOCB) . (5)
Vs Ve, v
For hydrodynamically smooth flow drag co-
efficient ¢, can be determined in so far as mean
It does not depend on
the character of the surface, in this case neither
on the wave height nor on the steepness of the
protuberant surface.

(i) For hydrodynamically
flow we have a similar relation to (3) as follows,

u 1, =z
E~K1nﬁ+1)1, (6)

where H is the mean height of protrusions
constituting the surface. By is so called rough-
ness function and depends on the share, size
and distribution pattern of protrusions.

On the other hand for completely rough flow
on the uniform sand-grain surface the following
relation is well known,

U 1

u*\ 1 Ii\‘

velocity U is known.

completely rough

-+Bs; By=85, (7)

where H; shows the size of grain glued on the
surface. For rough flow on the arbitrary pro-
tuberant surface it is convenient to arrange such
protrusions on a scale of equivalent sand rough-
ness H;,. By comparing (6) and (7) we have,

H, o
S = emleBB)) . (8)
Experimental data

(SCHLICHTING, 1968)
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suggest evidently that the equivalent sand rough-
ness H, depends on the steepness of the pro-
tuberant surface as shown in (1),

Hi _ o o S""
25 2=\ R0w)de 9
ooT e K (k)dK (9

where 3 is the mean square slope of the surface
and @(x) is the wave number power spectrum
density. Proportional constant 7 can be given
as the reciprocal of the mean square slope of
the surface glued by uniform sand grain as
closely as possible.

From (1), (6), (8) and (9) we obtain now,

20 a2, a=rexp(—«B).  (10)
H
In contrast to smooth flow 2, does not depend
on viscosity but turns out to be proportional
to the mean slope of the roughness elements
constituting the surface.*

Drag coeflicient can be expressed in this case

by

K z
exp<'ﬁ> = el D

Comparison (11) with (5) shows that the drag
can be determined for completely rough flow
only by the characteristics of the surface, i.e.,
by the mean square slope and mean height of
protrusions.

For transitional regime between hydrodyna-
mically smooth and completely rough flow we
can put from dimensional reasoning as follows,

2 H

el Y 2. _ Uxll 1

2 TR, D Re="25 (12)
so that the drag coefficient turns out to be,

r
cz:?1f1<R, l} §2>; R:LTH. 13

(iii) (10) is only wvalid for completely rough

* Recently LETTAU (1969) has derived very
similar relation to (10) for meteorological fields.
It stands for,

20 S

T =05 5

where s denotes the sectional area of one character-
istic obstacle measured in the vertical-crosswind-
lateral plane and S=A/n. Here A shows the total
area of site, and n is the total number of obstacles.
S is essentially proportional to L* and s becomes
proportional to H* if the width of obstacle were
proportional to its height.

flow on a fixed surface. For the flow over
wind disturbed sea surface the same relation as
(12) and (13) might not be expected, because
in this case another additional parameters
characterizing the sea surface must be taken
into account. In general we have from dimen-
sional reasoning following relation,

2 (R, Fay TH); Fr=
H 3 *y 3 ks ) * g]{;
T
k) >

Pt

where T denotes surface tension and g is visco-
sity of the air, so that 3T%/R, denotes the
ratio of surface tension to the surface stress t,
that is to say, the surface roughness of the
wind disturbed sea can be characterized by
gravity and surface tension. As cited in (I)
experimental results of KUNISHI (1963) and
HamADA (1963) are empirically represented by,

0.11........... smooth ,
= as/R*% . ... intermittent, (14)
a3R43? . . completely rough,

Ux 2

v

where we have assumed as=as=const. This
insufficient empiricism contradicted to dimen-
sional analysis comes from the fact that Froude
number does not vary remarkably in wind-water
tunnel experiments. From detailed examinations
later we have found more accurate relations
from the same data such as,

1/2

a2~F* s a3~F*.

Thus we have had instead of (14),

011 ; L0,2<10-%,
T

L2 a0, 10—3<71—Q*§2<10, 15)
v T
003 ; 1<,
T
where

u*3
Q*E ER*F*

qv
a=4.0; b=0.6.

Surface tension Ty is only discernible for
hydrodynamically smooth or nearly smooth
surface. Fig. 1 shows the comparison of (15)
with the data in wind-water tunnel assuming,
as later shown, 32=x(H/L)2.

When we define shear parameter as,

(37)
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Fig. 1.
friction velocity and surface slope.

Dependence of roughness length Reynolds number on nondimensional
(1) experimental data of KUNISHI (1963),

(2) experimental data of HAMADA (1963).

0= 9%
uy?

then, (15) can be transformed also such as,

O o smooth ,

\/ ...... intermittent , 1e6)
Qx
............... rough ,

The last formula of (16) is valid only for
completely rough flow, it is independent of
viscosity. As shown later mean square slope
of the wind disturbed sea surface is a function
of U and H, but varies rather slow for U>
10 m/sec, when we confine ourselves in gravity
wave range. Thus for the stronger winds £
can be considered to be constant as suggested
by CHRNOCK (1955). For intermittent regime
£ can be regarded as proportional to the
geometrical mean of values for smooth and
completely rough flows.

From (1) and (6) roughness function B; can
be derived as follows,

1 H K2
Bl—zln o 1n<QF* ) ,

corresponding to (16) it follows,

J%-In Re+B. .. .. smooth ,

Bi={

R, . )
] g’c—ln (a2s_—21F:>. . intermittent, (16a)

1 1
l; 11’1(@) . I'Ollgh .

Moreover we can get from (1) representation
of drag coefficient by,

<m"L>_Q,QLZ/,3
exp VG, )7 wPzy

gz3 1/3
T = “DT ,

corresponding to (16) it follows then,

where

0.11 \
;‘E*IT ..... meOth 5
exp<;7£> =& Q417852 intermittent , (16b)
Ve, Zs '
b -
—Q4%%2. .. .rough.
Zx

Alternatively from the above formula we have,

Je, exp(**£>— 0.11

Je, = Q1/3

. 1/4,3)(]9(,,*)w Q1/832,
c” exp<::> =- »—QZ/SsZ

«,C
where Q=U?%/gv. From (17) we can see that
¢, depends on Froude number only through the
mean square slope 52 and for intermittent regime
¢, remains almost constant for mean wind

. smooth ,
. intermittent ,

an
..rough,

velocity variations.

(38)



A Complementary Note on the Aerodynamic Roughness of Wind Disturbed Sea Surface 243

Q
L]
10+
10t
Fs
e () I~ 10
a (2) 025~25
16}
” A b . 2 * ] 4
10 10 I 10 100 Q. 10

Fig. 2. Dependence of shear parameter on nondimensional friction velocity.

Symbols are as for Fig. I.

2. Mean square slope of wind disturbed sea
surface
According to RICE (1943) spectrum width
parameter ¢ is definded as,
M2
=1
MM,
where S(o) denotes the frequency power spec-
trum of the sea surface elevations and we have
from dimensional resoning,
f 20-*5 ; a >Um
S(O_)$ ﬁg (=
0 ;o 020, 0<0n,

. Mn:ranswdg, (18)
0

a9

where ¢, corresponds roughly to the optimum
frequency of the spectrum density and o, is so-
called cutoff frequency.

Now, using (19) mean square slope (9) can
be transformed into,

2= ‘g“ —fln—t (20)

Tm

Total power of the sea waves can be approxi-
mated in this case such as,
a2
E=2M,= % g @D

4
m

provided o, >0,
On the other hand we have with sufficient
accuracy,

H=HJ1—¢ ; H=yzE, 22
where H is mean wave height caused by local
wind and I{ shows that for ¢=0.

Substituting (21) and (22) into (20) we have
after some algebra,

2 gln [\/ ?2;3 AZ“‘Q*MF**} e

where
vo s

[

A=

or alternatively™
* When we define Tp and 7o as crest-to-crest and
zero-up crossing mean period, then it follows,

( Ts >2, M, < @7)2: My

2 M, ’ 2 M, ’
e[ Tw )\
1—¢ —( T )

so that s* can be represented from (18) by,
o 2w (Ho Y (x) 1 ((Huis)
1—e*\ L \2/ 1=\ Ly
For wind-water tunnel experiments £¢=0.5~0.6 so
that we have approximately,

which is used for data reduction throughout of this
work.

(39)
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Fig. 3. Drag coefficient as a function of mean
wind velocity. Symbols are as for Fig. 1.

15

La mer, Tome 8, N° 4 (1970)

3. Roughness parameters of the sea surface
When we introduce (23) into (16), we can
get shear parameter as functions of Q4 for
various values of Fy. Dotted curves in Fig. 2
show the relations for completely rough flows.
From this we can see that the sea surface
changes its roughness pattern when Q, exceeds
108,

Now, we have drag coefficient ¢y, as function
of Ui from (17) using (24) regarding F as
parameter. Dotted curves in Fig. 3 correspond
to completely rough flow. The critical velocity
of transition from intermittent to completelty

rough flow is about 15 m/sec.

N

2 3 0y 3

10 10

Fig. 4. Drag coefficient as a function of wave
height Reynolds number. (3) reproduced from
ToBA and KUNISHI (1970).
{or Fig. 1.

Other symbols as

B

1 1

1 10

\d

R 10° 10*

Fig. 5. Roughness function as a function of wave height Reynolds number.

Symbols are as for Fig. 1.
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Using (16b) and (23) we can represent cig
as a function of R, taking F. as parameter.
Fig. 4 shows the calculated results compared
with experimental data in wind-water tunnel.
The critical Reynolds number of transition from
intermittent to completely rough flow depends
on Froude number.
experiments Fy is almost 1~10, so that Ry~
5.102 but for field observations Fy<1l, then
RS 108,

Fig. 5 shows the roughness function culculated
from (16a), (23) and compared with data in
wind-water tunnel experiments. Dotted curves
correspond to completely rough flows. We see
a'so from this figure that the wind wave surface
can be considered as intermittent between
smooth and completely rough flow for con-
siderably wide range of Ry.

In concluding this complentary note we must
mention that all our discussiors depend critically
on the emprically estimated re'ation of (15)
demonstrated as in Fig. 1.

For wind-water tunnel

References

CHARNOCK, H. (1955): Wind stress on a water
surface. Quart. J. R. Met. Soc. 81, 639 640.
HAaMADA, T. (1963): An experimental study of
development of wind waves. Rep. Port and

Harbour Techn. Res. Inst., No. 2, 1-41.

IWATA, N. (1969): Aerodynamic roughness of the
sea surface. La Mer, 7(4), 269-277.

KuNisHI, H. (1963): An experimental study on the
generation and growth of wind waves. Disaster
Prevention Res. Inst. Bull. No. 61, 1-41.

KUNIsHI, H. and N. IMASATO (1966): On the
growth of wind waves by high-speed wind fiume.
Disaster Prevention Res. Inst. Annals 9, 667-676.
(in Japanese).

LETTAU, H. (1969): Note on aerodynamic rough-
ness parameter estimation on the basis of rough-
ness-element description. Jour. Appl. Met. 8,
828-832.

RICE, S. O. (1944) : Mathematical analysis of random
variables in ‘‘Noise and Stochastic Processes’’,
Dover Publications Inc. 133-294.

SCHLICHTING, H. (1968): “‘Boundary-lLayer Theory”
(six edition), McGraw-Hill, pp. 747.

Tora, Y. and H. Kuxisar (1970):
wind waves and the sea surface wind stress.
Jour. Oceanogr. Soc. Japan, 26(2), 71-80.

Sreaking of

(41)



246 5 & E8% E4E (1970); HiLEEYLEE

M7 — 244 & LT FRP K

LS S v

oW e

Glassfiber Reinforced Plastics for Pressure Cases
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Broken pipes are filled with glassfibers (right).
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Fig. 3.
pasted inside the RPP pipe.

An example of strain records during the pressure test.
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The strain gauge is

This sample is broken at the pressure of 200 kg/cm?®.
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Fig. 4.
bottom seismograph designed by the present authors.
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An Inversion Found in the Catch of the Japanese Spiny Lobster

in the Marine Preserves on the Uchiura Bay, Chiba Prefecture*

Kazunori TAKAGI**

On the mouth of the Uchiura Bay, Chita
Fref., the Kominato Marine Riological Labo-
ratory, Tokyo Univ. Fish., set up since 1837
The Facific
coast of the district, where the preserves are

the rocky preserves of 457 ares.

located, is known to produce importantly the
Japanese spiny lobster, Panulirus japonicus, in
Japan, by recent annual catches of 100 tons in
average.

In about a fifth part of the closed area, which
is represented by an inlet, a gill net fishing of
the spiny lobster is carried out on the limited
scale, mainly of 8 nets for 3 days, twice a
year, May and July or August, since 1¢51. It
must be noted here that in the open area of
the bay the spiny lobster fishery is prohibited
on Junc and July, because of the spawning
season of this shellfish in this district.

According to the data from 154 to 1968
(Table 1), it is apparent that the summer catch
per unit effort (CPUE), defined as above, is
inversely correlated with the spring CPUE in
the same year. Then, the coeflicient of corre-
lation, 7=—0.70, which is significant at the
level of 99 %.
presented by equations, y=—0.73x+28.07 and
x=—0.67y+25.36, where variables are defined
as seen in Fig. 1. Almost the same correlation
is seen between the numbers of the individuals
of these catches, and the coefficient r=—0.63

The regression lines are re-

Table 1. Experimental catches (kg) by 8 nets
for 3 days (24 nets in total), as CPUE of the
Japanese spiny lobster on May (Spring) and July
or August (Summer), 1954-1968 in the Kominato
Marine Biological Laboratory Preserves. Includ-
ing a rough estimate for summer 1958.

Catches i Range Average
Spring | 7.7-22.0 14.7+4.0
Summer | 10.9-27.6 17.3--3.9

* Received November 14, 1970
** Laboratory of Fishery Biology, Tokvo Univer-
sity of Fisheries

at the level of 95 % in this case.

As for the monthly total catch in the open
area during the same period, a direct correla-
tion (77=0.54 at the level of ¢5 %) is recognized
between the May catch and the August one in
the same year. It is interesting that in the
similar connexion the summer CPUE in the
closed area is directly correlated with the August
catch of the open area, and r=0.55 at the level
of €5 %, while an inversed correlation (= —0.53
at the level of 85 %) is found between the spring
CPUE in the closed area and the May catch
of the open area.

The correlations between the monthly total
catch and the CPUE scem to tell us that by

a0l 0

301

20

|O‘T | ] ¢ ¢

|

10 15 20

Fig. 1. Scatter diagram of relations between
a couple of CPUE (Table 1) of the Japanese
spiny lobster in the Kominato Marine Bioloical
Laboratory Preserves, 1952-1968. Abscissa, on
May; ordinate, on July or August. Closed cir-
cles, for 1954-1968, a larger one means double
spot; open circles, for 1952 and 1953.
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the direct correlation the spiny lobster popu-
lation on August is so much in the bay as the
fishermen’s catch is rather balanced with it, and
that by the inversed correlation the population
on May is so less there as the CPUE in the
closed area is more or less sensitive to the
influence of the fishermen’s catch, though their
effort should not be neccessarily stronger but
rather weaker in the former month than in the
latter.

In fact, an apparent decrease is proved in the
said population on May in comparison with
that on August (Table 1), if the CPUE in the
closed area can be read as what means the
density of population on the bay. As pointed
out by NONAKA and OsHIMA (1655), the
population of the spiny lobster as a typical
vagile form seems to be affected by fishing with
effort in some larger extent, and they recognized
in this case a considerable decrease of catch
during a consecutive fishing and an immediate
recovery after closing. It should be reasonable,
then, that the population in the bay is relatively

47 )

heavy on August and weaken on next May.
If this is the case, it must be first of all in the
prohibited season of fishing that the population
is recruited in the bay.

The two direct correlations mentioned above
seem to suggest us together some trends of
parallelism between the fluctuations of the
monthly total catch and the population in the
bay, and of stability of the fishing cffort on
this fishery.

But still, why inversed is the correlation be-
tween the couple of CPUE in the closed area
must be reasoned on some other biological
grounds, and remains here for future scrutinies.
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Art.

Art.

Art.

Art.

Art.

Art-

Art.

Art.

Statuts de la Société franco-japonaise d’oceanographie

Il est formé une Société qui prend le nom

de la ““Société franco-japonaise d’océano-

graphie”’.

La Société franco-japonaise d’océanographie

a pour but de resserrer les relations entre

océanographes frangais et japonals ainsi

qu’entre spécialistes des produits maritimes.

A cette fin, la Société se propose:

a) d’organiser des conférences,

b) de diffuser
concernant les études océanographiques,

c) d’introduire dans chacun des deux pays et

les traductions d’ouvrages

d’y diffuser les techniques et les matériels
océanographiques des deux pays,
d) de promouvoir les études ou recherches

communes

parmi les savants des leux

pays ct d’en publier les résultats par
publications écrites et par cinéma,

e) de promouvoir 1’échange réciproque de
savants,

f) d'organiser des réunions amicales entre
savants des deux pays, a l'occasion de
leurs visites mutuelles,

g) de publier un bulletin scientifique,

h) et, généralement, d’exercer toutes activi-
tés conformes a son but.
La Société peut comporter des sections

spécialisées dans un domaine particulier.
Ces

qu'en vertu d’une décision du Conseil d’

Administration.

sections ne peuvent se constituer

Le siége social est fixé 4 la Maison franco-
japonaise, 3, 2-chome, Kanda-Surugadai,
Chiyoda-ku, Tokyo. (tél.: 291-1141~3).
Des sections locales de la Société peuvent
étre constituées par décision du Conseil
d’Administration. .

Toute personne s’intéressant aux activités
de la Société peut s’inscrire comme mem-
bre. Tout membre doit acquitter as coti-
sation.

Les membres de la Société se composent
de membres ordinaires et de membres
donateurs.

LLe montant de la contisation est fixé comme
suit:

—membre ordinaire: 1,000 yens par an.
--membre donateur: 5,000 yens par an,
ou un multiple de cette somme.

Ce

I’Assemblée générale.

montant peut étre modifie par

Art. 9

Art. 190

Art. 11

Art.

12

Art. 13

Art. 14

(60

I.e Conseil d’Administration gére les af-
faires de la Société. Les membres du Con-
seil d’Administration sont élus pour deux
ans par 1’Assemblée générale, composée de
tous les membres de la Société.
rééligibles.

Ils sont
Les membres du Conseil d’Administration
élisent parmi eux:

—un président

-des vice-présidents

—trois administrateurs-délégués

--des administrateurs

—deux commissaires aux comptes
Le Conseil d’Administration
Paccord du président,
personnes

peut, avec
désigner certaines
comme

présidents d’honneur,

membres honoraires ou conseillers de la
Sociéteé.

Le directeur frangais a la Maison franco-
japonaise est désigné comme président d’
honneur.

Le président, représentant de la Société,
préside 1"Assemblée et le Conseil d’Admi-
nistration.

1l peut étre remplacé a la présidence d’
une séance par un vice-président.

Les

fonction d’assurer

administrateurs-délégués ont pour
la liaison et la coordi-
nation entre les activités de la Société et
celles de ses sections spécialisées ainsi que
de ses sections locales et de gérer les
finances de la Société.

Les commissaires s’occupent de la com-
ptabilité.
L’Assemblée générale est convoquée une
fois par an pour entendre le rapport du
Conseil d’Administration et pour délibérer
sur les questions

la Société.

importantes concernant

Tous les membres peuvent participer aux
décisions de 1"Assemblée générale en s’y
faisant représenter par un autre membre
ou en votant par correspondance.

Le président peut éventuellement convo-
quer 1’Assemblée générale pour des ses-
sions supplémentaires, avec la décision du
Conseil d’Administration.

Les présents statuts peuvent étre modifiés
par I’Assemblée générale.
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