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A comparison of microalgal fatty acids between winter and
summer in Lake Saroma, Hokkaido”

*

Hiroo Satom,** Yukuya Yamacucui,”*" Toshio Taxrucuri ~
and Kentaro WATANABE *"*"

Abstract: Fatty acid compositions of planktonic and benthic microalgal assem-
blages, which serve essential food for such maricultured shellfish as scallops and
oysters, collected from a station in Lake Saroma were analyzed. Fatty acid com-
positions of planktonic microalgae in winter and summer showed considerable
variations. Shorter chain fatty acids such as 14:0 accounted for more than 30%
of the total lipid in summer but less than 13% in winter. Unstaturated fatty
acid, 16:3n-3, occupied 9.5 and 2.5% of the total lipids in winter and summer, re-
spectively. Long chain unsaturated fatty acid, 20:5n-3, represented more than
129 of the total lipids in winter but less than 5% in summer. In winter, fatty
acid profiles of planktonic and benthic microalgae were similar, except that the
latter contained lower levels of 16:3n-3 and 16:3n-6 and higher levels of 16:0 and
22:6n-3. The present study demonstrates that fatty acid compositions of
microalgal assemblages are significantly influenced by their habitat and/or sea-

Son.

1. Introduction

Lake Saroma in Hokkaido, Japan, is a la-
goon of seawater flowing in through the two
channeles from the Sea of Okhotsk, and 1is
known as the southernmost area of seasonal
sea ice distribution in the northern hemi-
sphere. Shellfish such as scallops and oysters
are widely cultured in this lagoon. In mid-
winter, when the lake is covered by sea ice,
a considerable proliferation of benthic
microalgae 1s observed on the culture system
and,or the drifting fishing net which have
been set near the lake bottom. Such benthic
microalgae as well as phytoplankton serve
the diets for filter feeding shellfish during
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** Tokyo University of Fisheries, Konan 4-5
-7, Minato-ku, Tokyo, 108 Japan
***College of Liberal Arts, Saitama Univer-
sity, Shimo-ookubo 2565, Urawa, Saitama,
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National Institute of Polar Research, Kaga
1-9-10, Ttabashi-ku, Tokyo, 173 Japan
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winter in the lake. The nutrition of
maricultured shellfish might be influenced by
difference in chemical compositon of their
diets (LANGDON and WALDOCK, 1981).

Among organic constituents in microalgae,
lipids have been regarded primarily as the
source of energy and their chemical composi-
tions have been suggested as more critical
than those of protein and carbohydrate for
optimal growth of herbivorous animals
(HoLLAND, 1978). It is well known that
most marine animals require essential fatty
acid (EFA) (LaANGDON and WALDOCK,
1981; WATANABE, 1982).

Composition of lipids, especially fatty
acid, of microalgae is strongly influenced by
their environmental conditions such as water
temperature, salinity, energy source (light or
organic carbon) and dissolved oxygen (e.g.
ACKMAN and TOCHER, 1968; COHEN et al.,
1988). Among these environmental parame-
ters, considerable seasonal difference of wa-
ter temperature is most prominent in Lake
Saroma (SaToH et al., 1989).

From this point of view, a comparative
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Table 1. Conditions of Lake Saroma on 27 February and 28 August 1991 at the sampling site.

27 February 28 August
Solar radiation(#E m™ s™)* 1421 1807
Water temperature (°C) —1.4~40.3 19.5~20.0
Salinity 31.2~32.0 33.6~33.9
Chl.a (mg m™) 2.47 2.95
POC (mgC m™) 230 452
Chl.a(chl.a+pheopigments) 0.90 0.81
POC/chl. a 93.1 1563.2

* Measured at local noon under clear sky.

study was conducted on the fatty acid com-
position of microalgal samples harvested
both during winter and summer in Lake
Saroma.

2. Materials and methods
2. 1 Samples

Samples analyzed in the present study were
collected at the site off Toetoko Fisheries
Port (44° 10’ N, 143" 46’ E) in Lake Saroma,
Hokkaido, Japan. Benthic microalgal sam-
ples were scraped off form the drifting net,
which had been set several days before,
into filtered seawater in late February of
1990 and 1991. After removing macroscopic
particles using forceps, suspended samples
were filtered through XX13 plankton net
(mesh size, 0.095 mm), and the samples re-
tained on the plankton net were kept at—20
°C in a deep freezer. In late February and
August of 1991, phytoplankton samples were
collected by towing XX13 plankton net from
a fishing boat.

2. 2 Chemical analyses

Proximate and lipid compositions of sam-
ples were analyzed by the methods described
in TAKEUCHI et al. (1989). The content of
crude protein (N X 6.25) was determined by
the Kjeldahl method. Extraction of lipids
was carried out using the mixture of chloro-
form and methanol (2:1 by volume) as de-
scribed by FOLCH et al. (1975). Polar and
neutral lipid fractions were separated by sil-
ica acid column chromatography (Sep-Pak).

Each lipid classes in polar and neutral frac-
tions were analyzed by using an latroscan
TLC/FID (TH-10, latron Laboratory Inc.,
Japan). Fatty acid profiles of lipid were de-
termined by gas-liquid chromatography.
Crude starch was determined by the proce-
dure of Somogi-Nelson. The values of pro-
tein, lipid and starch were expressed on a ba-
sis of dry weight of algae.

3. Results and Discussion
3. 1 Oceanographic conditions and the domi

nant spectes of microalgae

Oceanographic conditions at the sampling
site are shown in Table 1. Although Lake
Saroma is wusually iced over from mid-
January to early April, the ice cover did not
extend to the whole lake surface in winters
of 1990 and 1991. Water temperature and sa-
linity ranged —1.4 ~+0.3°C and 381.2 ~32.0
in late February and 19.5 ~20°C and 33.6 ~
33.9 in late August, respectively. The differ-
ence of water temperature between winter
and summer was considerably large. The so-
lar radiation at the lake surface at around
noon on clear day was about 1400 v E m? s*
in winter and 1800 #E m? s™' in summer.
The light level at the lake bottom, where
benthic microalgal bloom was formed, was
less than 20 % of the incident solar radi-
ation. Thus, the proliferation of benthic
microalgae occurred under relatively weak
light.

The dominant species of benthic microalgae
in winter was the pennate diatom Nitzschia
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frigida and the centric diatom Odontella sp.
Nitzschia frigida with cell size as long as ap-
proximately 300 g m formed stellate colo-
nies. The dominant species of planktonic
microalgae in winter and summer was
Nitzschia spp. and Thalassiosira spp., respec-
tively.

3. 2 Proximate and lLipid compositions of

benthic microalgae

The proximate compositons of benthic
microalgae are indicated in Table 2. In or-
ganic basis, crude protein, crude starch (con-
taining polysaccharide) and crude lipid were
13.5, 69.5 and 17.096, respectively. The values
for crude starch and lipid were almost the
same as those of the ice alga, Navicula
glaciet, in the Antarctic region (WHITAKER
and RICHARDSON, 1980). The content of
crude protein, 13.5% in the present study,
was lower than those in diatoms (30~529%,
MYKLESTAD, 1974). The chemical composi-
tion of microalgae is controlled largely by
interplay between the supply of energy
through photosynthesis and the synthetic ca-
pacity of cells (SHUTER, 1979). The benthic
microalgae living under low temperature con-
dition (e.g. in ice-covered lakes) display
lower metabolic rates simply as a conse-
quence of physical effects of low tempera-
ture on enzymes and metabolic reactions
(McCCONVILLE et al., 1985), which will
result in compositions of crude starch and
lipid  similar to those of 1ice algae.
Compositons of neutral lipids, polar lipids
and other lipids in benthic microalgae are
shown in Table 3. The neutral lipids occupied
more than 60 % of the total lipids and this
fraction was dominated by free fatty acid,
triglycerides and cholesterol esters. The
percentages of lipid components obtained
were at the same levels as those in dia-
toms (ORCUTT and PATTERSON, 1975).

Compositions of the total lipids, free
fatty acids and polar lipids are summarized
in Table 4. In the total lipids, such fatty ac-
ids as 14:0, 16:1n-7, 16:3n-6, 16:3n-3 and
20:5n—3 dominated (more than 10%). In free
fatty acids 16:0, 16:1-7 and 20:5n-3 were domi-
nant. Contrarily, in polar lipids, 14:0, 16:0 and

Table 2. Proximate compositions of benthic
microalgae in late February 1990.

Dry basis(%) Organic basis(%9)"

Crude protein 5.3 13.5
Crude starch 27.2 69.5
Crude lipid 6.7 17.0
Crude ash 60.8 -

* Except for crude ash.

Table 3. Content of lipid classes in benthic
microalgae (on crude lipid basis).

Lipids(%)
Neutral lipids 62.7
Cholesterol esters 3.8
Triglycerides 4.9
Free fatty acids 51.0
Free sterols 1.0
Diglycerides 1.0
Monoglycerides 1.0
Polar lipids 20.6
Phosphatidyl ethanolamine” 20.6
Sphingomyelin tr**
Others 16.7

* Lysophosphatidyl ethanolamine is included.
**Trace.

16:3n—-3 were dominant. Comparing the fatty
acid compositions of total lipids in benthic
microalgae to theose in ice algae reported by
WHITAKER and RICHARDSON (1980), the
percentages of 14:0 and 16:3n-3 were rather
high in benthic microalgae. The predominance
of 22:6n-3 was similar to that typically
found in other diatom species (CHUECAS and
RILEY 1969, ORCUTT and PATTERSON
1975). The sum of n-3fatty acids in the pre-
sent study was higher than those in cultured
diatoms (OLSEN, 1989).

3.3 Fatty acid compositions of phytoplankton

in winter and summer

The fatty acid compositions of phytoplanck-
ton in late February and in late August 1991
are shown in Table 5. The major fatty acids
were saturated(14:0, 16:0), monounsaturated
(16:1n-7) and polyunsaturated (16 : 3n-3, 20:
5n—-3) ones (morethan 60% of the total fatty
acids) in both seasons. The content of n-3
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Table 4. Fatty acid compositions of benthic microalgae in February 1990 (area %).

Fatty acid Total lipidé Free fatty acids Polar lipids
14:0 13.36 9.14 16.25
15:0 0.30 0.39 0.49
16:0 6.29 12.52 13.13
16:1n-7 14.85 17.26 10.48
16:1n-5 0.27 0.28 trr
16:2n-7 6.08 3.73 5.83
16:3n-6 16.11 7.92 9.65
16:3n-3 21.64 8.07 15.19
17:0 0.13 0.12 0.63
18:0 0.21 0.69 1.78
18:1n-(9+7) 1.35 3.35 2.84
18:1n-5 tr* 0.65 0.11
18:2n4 0.13 0.05 tr*
18:2n-6 0.29 0.79 0.67
18:3n-6 0.22 0.30 0.53
18:3n-3 0.18 0.21 0.11
18:4n-3 1.68 1.10 2.24
20:0 0.08 tr” 0.42
20:2n-9 0.12 0.12 0.21
20:4n-6 0.11 0.22 0.62
20:4n-3 0.03 0.18 0.29
20:5n-3 11.80 24.42 7.69
22:1n-9 tr* 0.14 0.17
22:5n-3 tr* tr* 0.24
22:6n-3 0.43 1.80 2.56

© =n3 35.79 35.78 28.32
Xn-6 16.73 9.23 11.47
Yn-3HUFA** 12.29 26.40 10.78
* Trace. N

** Highly unsaturated fatty acids, containing more than Cx with n-3 fatty acids.

group in winter was remarkably high com-
pared with that in summer. In n-3 group,
20:5n—3 accounted for more than 12% of the to-
tal in winter, while less than 5% in summer.
According to ACKMAN and TocHER (1968),
the content of 20:5n-3 was higher under low
temperature (10°C) than under higher tempera-
ture (20°C) in the cultured chrysophycean alga,
Monochrysis lutheri. Most species of diatoms
contained the greatest proportion of 20:5n-3
under low levels of irradiance (THOMPSON et

al.,1990). OLsSEN (1989) found an increase
in n-3 highly unsaturated fatty acids (n-~3HUFA)
content (20:5n-3and 22:6n-3) in Isochrysis
galbana with decreasing light intensity in this
culture. Considering these facts, it is most
likely that the difference of 20:5n- 3 between
winter and summer phytoplankton cells is due
to the differences of water temperature and
light condition in their habitat. Biosynthesis
of n—3HUFA 1is considered to occur only in
cells of marine algae (POHL, 1982). Although
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Table 5. Fatty acid compositions of the total lipid in planktonic microalgae in
late February and late August 1991 (area %).

Fatty acid Winter Summer
14:0 12.99 34.05
14:1 0.22 0.10
15:1 0.88 1.01
16:0 12.67 15.89
16:1n-7 17.31 20.42
16:2n-7 4.25 tr
16:3n-6 4.30 2.14
16:3n-3 9.47 2.45
17:0 0.17 0.12
18:0 1.76 1.00
18:1n-09+7) 4.86 2.02
18:1n-5 0.13 trr
18:2n-6 1.64 0.92
18:3n-6 0.14 0.11
18:3n-3 0.85 0.98
18:4n-3 3.97 1.88
20:0 1.05 trr
20:1 0.30 0.16
20:2n-6 1.73 0.70
20:3n-3 tr 0.92
20:4n-3 0.23 0.13
20:5n-3 12.29 4.19
22:1 0.23 tr-
22:5n-3 0.25 tr*
22:6n-3 1.55 1.59
Xn-3 28.61 11.94
Xn-6 7.96 4.05
Y monoenes 23.10 22.70
Yn-3HUFA*" 14.32 6.83

* Trace.

** Highly unsaturated fatty acids, containing more than Cx with n-3 fatty acids.

the mechanism by which n-3HUFA are
formed in marine algae is not yet clear, the
importance of n—-3HUFA for human health
and for aquacultured fish or shellfish has re-
cently been recognized (e.g. WATANABE,
1982; LEAF and WEBER, 1988). Thus, the
supply of n-3HUFA to maricultured shellfish

during winter by  benthic and planktonic

microalgae is thought to be very important.
High content of n—-3HUFA in the total lipids
analyzed in scallops and oysters from Lake
Saroma (SATOH et al., unpubl. data) could
be originated from their diets, i.e. planktonic
and benthic microalgae which contained high
n-3HUFA in winter.
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On the Laplace’s Tidal Equation

—The reasons of nonconvergence of solutions in the continued fraction
method and calculations in an improved method — *

Akira MATSUSHIMA**, Masao KOGA""and Nobuyuki GOTO**

Abstract: In the previous paper, it was shown that the eigenvalue calculations of
Laplace's tidal equation did not give good results in the cases of the southward
oscillating modes with long periods. Here we studied on the first two approxi-
mated eigenvalues in five methods ; (1), (1), (M), (IV), and (V). It is found
that (1) the choice of the first two approximated eigenvalues is important when
eigenvalues are calculated on the basis of the linear approximation, (2) the
method (II) gives the best results among five, and (3) the conclusion in the
previous paper was ascertained. Furthermore, another form of the calculation on
the basis of the continued fraction is proposed, and then it is found that this

method gives good results.
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FRENEL 2.1817X10'sec™ (L 3HAKGHOREL) T
BEHE— F TR n=1,3,5,7, %€ — FTIE n=2,
4,6,IC2VTHND, HIREEL 1.4052x107" sec ' CF
HABRHOELD Tl #RE - FTik n=13,5 %
FRE— FTER=24,61coWVT, %1, MIREIE1.99102
X107 sec ' (—EFELD OEAIZOVWTIE n=135&
n=24,6 ITOWTH~NB, HWtEHERKD (1),
(D, (M), (aV), (V) oaT, BENiciEzhe
NOBWHTRRE LT b, HBLTEASL I LG

FEILM R & L=0 Xbkwz, 22T, O R,
Efrls LEIIBLT, »&k
fraction OIEE j=n+20 FTHOCHET S, 1,
Ho, BElcbBIcEBY, YivolE (H 2 Hy)
POETOEKEHVWTHET 2, CoLHILTHE

K.: %continued

L7z K nm-}],L,z %ﬂ—“\f, R ui#ﬁébitnEl%&oD
o SitHY %,

E=L,—K.w.—H,. (])
3. BAFMEE

(1) ToHkR 2. TERXIHET, BE E £T
Kb b, oFEIWEC, FUEM R, B

Lnf' — I (2)
HokdB, 2T L, ELTIE, EER
f-1 2 B
L= oD T Gnepan-n @

RV B, HEIELLIRIGAIOR I b~ 7fc &k H i,
RO S EEEUTRD 5,

Rir= BB, *f,Eif&' 4
WA SR 2 EIELMER,. » 2RDT, BEIEIRT
4 B DETHEOELI,

fil & DFTETIE 1.4154X10 ‘sec™ CEAKBH O/
o) OEAT, FREOH L TREHEIRE € — F T,
=185 oV TEHE LM, INHbML, FhEFh
BUWEAEOHERR,. 1 =0.4026E +00, R,-:=0.4460E—
01, R.-5=0.16038—01 W55 i, T/, B
LTRFEE-FTIR, n=24,6 DBE&ZFHEL, ©
3, LERIEEE], ﬁ‘ﬁﬁﬁi»%éﬂto

2.1817x10™" T (1/3HABHOEED oo
B4, ﬁﬂﬁf\ﬁf&%ﬁ%— FTn=135"7 IZoWVWTEHE
Lize £HXFRE— FIZOWTIE, n=2,4,61c2 Wil

TABLE 1I.

BAET-12, TOBE, 2TIKHOWT, IGEb&®L, ¥

ROERMSE SN,

BRI 1.4052 X107 sec™ CEHARHOEY) <
BRHFREI T £— N n=1, 3, 5, WWIRE TIF
n=2 4,6 OWTHEEI T~ BRI, n=1,3,5,
n=24 TRIGEbEL, BOEBRME SN, n=6
TRIGRIELcbD0, #BREEDLLIEL, n=4 &
Fl CEERME SN,

AIREN1.99102 1077 sec™ (4R 05H

BOSERREI TlE n=1 Tl iau\#%m%éntbf, n
=3, ORI ThE DM (n=15& n=3 i
LI Z)BE SN, £, MHREI TR n=2,4 TIE
BWERMBE LN, n=6 THOME (n=10 12/HEY
TEYBE LN, UFEERRICTEEERIDE TN B,
(I) CTTH 2. THlAFB:ER UEMETER -
Tod bbb, L=0 hofldatlEs 3, R.2H
WT K2 @ continued fraction QIEHERD 3,
IEHMIRKELT j=n+20 £TELUHE, T, PWEDY,

H,., 3% (H X\ H) »5H.-, £TETHL

The table shows the results of
computations in the method (1).

Here, O shows that we could get good
results. A: slows that the convergence was
slow to get satisfactory results. Xshows
that we could not get good results.: impos-

sible
angular freq mode n
0454 E-03 1 3 5
O O O
2 4 6
O O O
0.21817 E-03 1 3 5 7
O O O O
2 4 6
O O O
0.14052 E—03 1 3 5
O O O
2 4 6
O O xg=1
0.199102E—06 1 3 5
O  X(=15) x(n=3)
2 4 6
O O xX(n=10)

|
|
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THHET 2, CNSKu EH LD ICR, T 55K%E
E, (=L~ Ku:-H-D)ZFET 2, 2 &g, BLEMU
EHET 5, BEUTRK . &H, & LT

A
Ko = 72 ®
. A
H,-: = L: 6)
DOIEPEE AV S, £/, EHAEBEOELEM R, 3KRD
D oKD 5,
L Kos—H, 1 =0, %

5T, ZORCKT BEE E.251HT 5, H3IEMU
Pgd@WAEHAVT R A2FHEL, ZOR KxT 28
ZE AFTELT, Lk HEHOHEERIEL, BE
S, STELEEAR (1) OBE&LFEUTH 5,
FEREIROZLICE LD SN,

(D) HELEPR &K, AU FOHEIRELE
ERDZETE, (1), (D, E2{FLTHb3, 2
XiT, FUAMOHE%RT 2, K2 EH, 2 LT

. A

Kz = Lo ®
An

H,.-2 T, (€))

TABLE I@I. The table shows the results of
computations in the method (II).
O: good, A: slow, X: impossible

angular freq. mode n
0.14544 E-03 1 3 5
O O O
2 4 6
O O O
0.21817 E—03 1 3 5 7
O O O O
2 4 6
O O O
0.14052 E—03 1 3 5
O O O
2 4 6
O O O
0.199102E—06 1 3 5
O xwADn O
2 4 6
O O O

DEPERWT, BEEOSE 2 EUR %L,— K. —
H, ,=0h56K», #hicdd3BER b KD B,
T, WIEMREHET 2, BIAMUTRE ., &
H, ;& LTROELUE

Koo = —Dwe

I, = A

T Lo ¢
Kuz = A y

L . nt?

" Los an

ZHWD, ZOEXFEICHERL, GEYUMR, 2 H WV
TiHET 3, bbAA, TITDA, A, DFEF(n, n—
2) BOMLAEDHIRA =00G=n, n—2)ET 3, BFE
EOH 3 MR 3RV L, ~ K —H,-: =0 X ORD,
EIOR KT BEREE bRD B, TNOR,, K,
Rs, E;, 20T, ZhLIBRoOBEHEMOEUR, %)
And, FLIOR KT BEEE 2H LT, FK
WFREFITY 5o

Z OFERIIERITIRT

(IV) S HIREIEMPUR: TR BEREE, £ Tk
() E2<XEUTHEH, FEAAURAERKDBITIE,

CORZEHWTL #3518 L, TOL, &K Hoa& L
T

TABLE M. The table shows the results of
computations in the method (II).
O: good, A: slow, X: impossible

angular freq.

mode n
0.14544 E—03 1 3 5
O O O
2 4 6
O O O
0.21817 E—03 1 3 5 7
O O O O
2 4 6
O O O
0.14052 E—03 1 3 5
O O O
2 4 6
O O O
0.199102E—06 1 3 5
O xX(=D xX(n=D

2 4 6
O O O
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TABLE IV. The table shows the results of
computations in the method (IV).
O: good, A: slow, X: impossible

angular freq. mode n
0.14544 E—03 1 3 5
O O O
2 4 6
O O O
0.21817 E—-03 1 3 5 7
O O O O
2 4 6
O O O
0.14052 E-03 1 3 5
O O O
2 4 6
O O xXa=AD
0.199102E —06 1 3 5
O Xm=H xXn=1D
2 4 6
O O xn=8

TABLE V. The table shows the results of
computations in the method (V).
O: good, A: slow, X: impossible

angular freq. mode n
0.14544 E-03 1 3 B}
O O O
2 4 6
O O O
0.21817 E—03 1 3 B 7
@ O O O
2 4 6
O O O
0.14052 E—03 1 3 5
O O O
2 4 6
O O  xk=
0.199102E —06 1 3 o
O xn=15) x(n=3)
2 4 6
O O xX@=0

Koor=Awrs/{Lurr—Ams/Lnss—Ass/Lovo)},

12)

Hy s =ASLn2— A o/ Ls —Ari /L )},

13
ZHOVT, L,~Ku:—H-.=005R.%EXR®, 6
ROCKd BERERAEHE LI, 22T, A A2 Ay
DIRFET, INOWEBFLEBAIKKESLEEA=0G=n,
n—2, n—4)E9 3, SLICEBEBEOE S EHLEZ R
Rs, Es, Riy, Eo, ERHOT@OREDGKRD I, £D
BoZuoilid (D FEFRRICLTIT .
ZOWRREERNVITRT,

(V)  HFiowXD (¢) OE&%E45—EHHT 5,
Tibb, (V) 2HGRLU CEEHEOILEERD 5,
(V) EEL &SI LTEEMLIE B K, DFE T
PETHREOE A4 &1, continued fraction @
EHEIDTOHEP L TT . 51, HHMHEA, BE
HicEBEHSZW (K, ELT0) j=n+20&Tk3 &,
FNUIRIITERE j=n+20 TIED B, H-licoWT
b, EUEEEHEPLT IEIL, i3V continued frac-
tion OEEAZ 1 HIT > L, FHOHE (H /1
H)IR 2% TS EFT 5, ThUROEUFTER
WAEHWT (V) EEICLES1iT> 70 T ORI
KVITRT,

4, STERREDLE

PIEFEI, O, T 2H&T5ERER 1) 2HVT
HET ABOPIHEDR D Hio &k - TGRSR » TR
L EWbhrd, bbb, EHEEIM 1) OmFELLE
LTHLEL, FLEUORVADIERCERELC Lb
»%, zohT (1) OFEHECR Y FHkbENTL
%, THbL, HEBRVWERLNEAFE (D) », A
B (I X0HBBVDOREIREIETHD, T,
LTOEELRL, 8612, BRERAEL,—Ku:—
H, .= 0 OELMRSFFEICRBVEEORUTH LI LD
b,

A 5it, RAMORER—RICERAROWIVEDL LV
BRERMIELNICL, EmithHnE—FnKEL
BAHIZHSNTS, BOVERSBONEE-TL %, %
DOFERI n BKEL 5B E, BEEBEOKHEI/NE S
D, F-EREEZOROCEEEORRIHR S &
HOELBDTHAS,

ERHTRBWVERSEONI (R ARERDI>%H
Nk (D) DEAOARER1.99102 X107
sec ' (—EAHD, mElLAHOE—Fn =5 D& %R
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~& D, EEEOE LIEHUR, =—0.1624 X107, £ D
BER, = —0.17614 X 10" H,-, =1.7556 X 10", K vz =
0.57341X107%, £ ->TW3, T TTHEREE,. H,- 05
R:, Ko iWlERTITF 4 REVOICER L TE DOHK
BN, TORERH=As/(Li—A /L) THEOD
BBERBELVIHTEH LA > TR EA SEMUEOM
AR, poMSHES/NS LB, Lch-T, 7R
IKHBDTH BEHEL>TWVWE I EbhoT, %
2T, COESEEHRICC OAETOHEERY LG
WER DS (ID) TROLERSESNORERV. —iE
FucidskE 2 VERBMMIc s H 5 L Bbhd, &I
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K SRBOVERAE E SICHHRBDITEREIL D VW THN
770

5. BEOEI

I THIEREO L OEEOELAFHE L TAHIS,
SHERFEBEEEEOEL OE%L,= 025k, Z O
DEBED 212 LT, L, Ko Heo 2318 LT (D
R OBEARD L, FITRELLDDEAZIIO>WVT
WBRNTHB, 1 2BBAPGRTA8E46L, §12oE5F
IR LIS WIBATH B,

ROK 1, 23FN%ERT,

@ = 1.99102E-07

n==6

8.6
0.5
8.4
8.3
8.2
2.1

MCO—~ WM

2
8.1

W PR S—— ,

/Lk
N R

p.e04 -2.02 -2.016

R

-8.012 -2.008 -2.004

Fig. 1. The variation of residue (=L,—K,.»—Hx ;) is shown in the neighbor-
hood of an eigenvalue (0.14722E+00).

@ = 2.1817E-04
n=3

2.2
2.1

AN

-8.14
-2.2-1
2.3
-0.4-
-2.51
2.6
-0.7-
-2.8-1

mCco—~nm>ao

2.9 T ¥ i L ¥

2.2 a.2 2.4

R

a.6 2.8 1.0

Fig. 2. The variation of residue (=L,—K,.» —H,-») is shown in the neighbor-
hood of an eigenvalue (—0.10355E—01).
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1 3 BHEEL 2.1817 X 10 'sec™ ! TRILE — F n=3
DEAETH b, BRTIRERDEI ETEREIDKEQ
BIDIR & /NS WIROIRDOB D27 B TR %o Lichi-
T, JORBTAEEMZ S ERD LD LT BROEM
Whkbhd bbb, TOEAIZx=0.09&0.98
DI TRERAEDRIIFRER LTV 5,

K17, BEAED x OB CEAMER HZHY,
LTS » TEREZBER O L TRD 2 FiEARVICH
HTHB I EBbirb,
FAIREIE.99102 X107 "sec™ ' TE— N n =6 DEREDE
{bEF2iRd, TOBE, x=—0.015&x=—0.009D
EFHTRPRIOERL TV S, B x OIF20.006 & 1%
{, FHEEOE(LVEMRYITHIHEFH LTV &A%
B, LIeh-T, - RPN IIEREABBTHRLTY,
TEIIHE.006 22 T LES>THAS L, T, BE
OEH (EHEHE) »oRMT 2T TCORMBED, x O
SHEBIEEINS VW, Lzh - T, BEAEETHET
32 B, ROBEHEMBOMEBICA-TLE-T, HEE
HTidkEnic< LwoThA D,

6. EINHE

(1) LoEZEONZERWCEEEAEE KD 5 &5,
HBVISRE DRV, HEEAE KD B T & I3TTRE
THAES, $HbE, L=0& »EAMEOIUEEFRD
B EEBEI - T OBEMMEDEF TOEEDE(L
ARD D, TORLY, BEOESE, i, ZTOEH
MOE1, BWUENUESHT, TORE, 4% TN
HETEMOEES: LS 5,

(1) % ofhogtE A 0ORAL
L.=0mh 58 1l aRky, &5ICK,, . DFBEICHER
continued fraction DIEEORDY, RUR KT
BERFEEI OB AR 2. ORI THR~NIED TH 5,
Wi, FAAYURATH> DB, TITIR, RO, EF
HicfER (1) oAFRLoRDE, §8bb5,

R.=B.TE\ GL))

hoRD B, ZIT B 1Z

A U 2

" nlnt1)  2a+d2n+1)
T ORI BEREE, bRODTHL . BIEMFHE
POk 22 >0, FEAE LiF 57201,
AR 12 PMER - 2T, RIS B 5 THEK
FENEITSe £9, L.=B, —R &8, x¥L, B,
i R TEBEL TS, ¥5IK,., LT

B (15)

TABLE IV. The table shows the results of
computations in the method (IV).
O: good, A: slow, X: impossible

angular freq. mode n
0.14544 £—03 1 3 5
O O O
2 4 6
O O O
0.21817 E—03 1 3 5 7
O O O O
2 4 6
O O O
0.14052 E—03 1 3 5
O O O
2 4 6
O O O
0.199102E—06 1 3 5
O O X@E=1D
2 4 6
O O O
Koe = 2 (16)

VG, ChodREL, K, 2-H,-.=0ICRALT,
S5 &

R!—(By:—K,: +B,—H,- )R,

+(B.—H,-2) (Bu:—Kus)—A:=0 an
L5 5, FOTKRAD D HFUGEUBRR; %KD 5,
FOBE Ly Ko H%TETI2LENHZH, %
D& FIZBFHIOLELMRERV 5, ZOHEEREERTE
LTW5, ZCTME—RTohd-rcr—2, HiRE
$1.99102%10"sec™!, E— Fn =5ic>W\WT, TDHE
K 3. THRRSNTWAY, Tor—2%2K®< &, ¥
HICHWEREABOhTVWE, Zoftus, K.. 20
FFICLT, H,o- 20T

A,
Lp-2—H,4
EHWT, BEEEEZRIT-720, CHE50451E06) &
D HELTDIED 1,

Hy-2= (18

7T.% B

HIORX TORHOMIT, continued fraction O
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—FRIDCRMEEIC D W THH~N/z, continued fraction D5
BT, poRFHARERWCEERE A KD 2848, EH
HHEOHRER L R EBAO > OEMENIEE ICEE T
HBIEDbPE T, £, IO ODEMEERD 2
& &, continued fraction DIEHELZHWVWAB I &N
MTLBBWEREEZI BV Ebbhot, &5,
FES®E (D, (D, (D, V), (V) otTidh
#® (0 PEROBVI Ebbhot, 5T, BlOHE
HEE6, TRL, ZOHO 1 >0KE(H) TEBEICE
HET - 1R, FEWITROW I Ebbh- T,

X W
HEHER o BREEEIT - B B0991) : Laplace ©

Tidal eguation (continued fraction IZ& 2D
P> V0,
La mer, 29, 62—66.

Houcsn, S. S.(1897): "On the application of
harmonic analysis to the dynamical theory
of tides, Part I,”Phil. Trans. Roy. Soc.
London, A189, p. 201.

HoucH. S. S.(1898): ”"On the application of
harmonic analysis to the dynamical theory
of tides, Part I ,”Phil. Trans. Roy. Soc.
London, A191, p. 139.
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Sea level variations in relation to the Earth’s pole tide cycle”

Shigehisa NAKAMURA*

Abstract: Pole tide cycle may be one of the effective factors governing the
long-term variations in the nature. Estimate of the natural hazards could be
possible in term of the pole tide. A seven years cycle in the nature may be
induced by a dynamical modulation of the pole tide and the Earth’s annual cycle.
Upwelling and marine biology suggest them agree well to the seven years cycle.
Sea level variations are also studied by applying a fast Fourier transform
method. Five years cycle and two years cycle in the sea level variations could be
taken in a scope of modulated pole tide cycles. A simple noticie is how to
distinguish the artificial warming of the Earth’s surface out of the sea level

variations.
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Table 1. Stations for sca water level
variations

Station Longitude Remarks

_Latitude
Truk Islands 151°40'E 08°00’'N NW-Pacific and tropical
(MEYERS, 1982)
135° 28’E33° 4I'N  Mid-lat.(JMA)

Shirahama

Dead Sea 357 40'FE31° 30N Enclosed haline basin
(STEINHORN, 1985)
(ANATI & SHASHA,
1989)

Stockhorm 18° 04’E59° 2I'N  Sub-arctic zone

(EXMAN, 1988)
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Fig.l. Long-term variations of monthly mean sea level in Islands(iropical zone) and
at Shirahama (mid-latitude area) in the northwestern Pacific.
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Death and survival during winter season in different
populations of the green mussel, Perna viridis
(Linnaeus), living in different sites within
a cove on the western coast of Tokyo Bay~

Tatsushi UmeMmori1** and Masuoki HorikosHI*

Abstract : The green mussel, Perna viridis (Linaeus) is a new member among
fouling organisms in Japan,introduced from Southeast Asia. At two stations
(Sts. A, B) in a site facing the central part of Negishi Cove, near Yokohama on
the west coast of Tokyo Bay, populations were demolished during a period
between February 21st to March 25th, 1991. On the other hand, mussels thrived
severest winter season at a station (St. C) in another site located on the bayhead
of the cove, where the water temperature is higher than the other site, because of
the warm water discharge from several factories. However, no growth neither in
the shell length and nor in the wet formalin weight was observed.
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Evaluation of tsunamis in ancient and medieval ages in relation
to datum level variations in the south Japan®

Shigehisa NAKAMURA®"

Abstract: It is essential to evaluate the tsunamis in the ancient and medieval

ages for tsunami warning and protection works, though the variations of the

datum level in the twentieth century may be available to utilize for the purpose.

In this work, a special reference is a part of the coast of Kii-Peninsula, the south

Japan. A discussion is for revising the tsunami catalogs and for evaluation of

the past major tsunamis with consideration about the local datum level

variations observed this century by the National Geographic Institute. Even with

some contaminations, the observed mean sea level could be utilized as an

indicator of variations of datum level. Data from satellites could be also helpful

for the purpose.
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JECSS
I

This news 1s the first issue to appear in this
journal, hopefully four times a year. This
change is due to revision in publication policy
of OSJ (Oceanographical Society of Japan)
which published the previous nine numbers
since 1989. The almost smooth change to this
journal 1s gratefully credited to Prosessor
Hipeo Supo, Tokyo Univesity of Fishiries,
who had been the Editor in Chief of OSJ from
1987 to 1990. He not only engineered the change
but also took many editorial measures to
make a smooth transition. We hope his enthu-
siastic support for continuation of this news in
La mer through his working as a member of
executive board in the French - Japanese Oceano-
graphic Society.

The title is also changed to JECSS/PAMS
News 10, following a suggestion by Dr. Kenzo
Takano, Tsukuba University, Chair of JECSS
Steering Committee, PAMS means Pacific
Marginal Seas.

2. Confirmation of JECSS Principle

In late October Professor Shigehisa NAKAMU-
RA of Shirahama Lab, Kyoto University faxed
the editor to coordinate JECSS VI jointly with
AGU in Hong Kong in August 1992 and
PACON (organized by Civil Engineering
Dept., University of Hawaii, Honolulu) to be
held 1n Qingdao in the summer of 1993. The
reply was that JECSS VI was already sched-
uled in Qingdao 1993 with details being left to
the Local Organizing Committee (LOC) which
has to organize the workshop as it pleases
under a guideline that all those invited would
be lodged and provided with transportation
from a port of entry without charge. The reply
included that JECSS is an autonomous organi-
zation with voluntary participation, though
under aegis of the WESTPAC, a component of
UNESCO-10C (Inter-governmental Oceanogra-
phic Commission). In fact it did not shun to

JECSS,“PAMS News No. 10
JECSS Principle, Hidaka’s warnings and
Stratton Committee, RNDOC Newsletter, Japa-
nese Research on JECSS Area, ASIO News,
Japan -China Cooperative Project, OSJ Anni-
versary, JECSS VI Proceedings.
(November, 1991)

participate in any other international pro-
gram. We felt from the beginning that the East
China Sea and the Japan Sea represent most
interesting marginal seas of the ocean in oceano-
graphy but had been neglected mainly due to
complicated international politics, thus the
concept of JECSS as a necessary international
program to overcome this hurdle was born.

In the reply to Professor NAKAMURA it was
emphasized that after ten years and six work-
shops, though informal and sometimes oper-
ated haphazardly, JECSS brought China (Bei-
jing) and China (Taiwan) as well as Korea
(Seoul) and Korea (Pyonyang) together to the
mainstream of Oceanography of the US and
Japan and also USSR to the Western Pacific
regional oceanography.

3. Professor Hipaka’s Warnings and Stratton
Committee

It seems that JECSS was inadvertently started
on a principle of bottom-up not of top-down,
as most other international programs of oceano
graphy or scientific cooperative programs, and
brought fairly good results. ”"Bottom-up”and
"top-down” were coined last year by Allan
BROMLEY, science advisor of President BUSH
advocating bottom-up approach to US-USSR
cooperation In science.

However, start up of JECSS was not stimu-
lated by such a foresight but by necessity in
the early eighties of some oceanographers
among HEast Asian nations. Perhaps warnings
of the late Professor Koji Hinpaka (1903-1984)
might be more relevant. He had been an ar-
dent internationalist among Japanese oceano-
graphers all his career since the 1930’s and he
particularly encouraged and helped younger
Japanese oceanographers to study abroad,
particularly in the US since 1945,

From the late 1950’s, big international oceano-
graphic projects started up and Japan began
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to participate in these, NORPAC of 1956-58,
IDOE (International Decade of Ocean Explora-
tion, 1970’s) and CSK (Cooperative Study of
Kuroshio, late 1960’s to 1970’s). He seemed to
be unhappy in this frenzy of participation in
these projects by the Japanese. He wrote in his
autobiographical booklet My Forty Years in
Oceanography (1970, published by Japan
Broadcasting Co. in Japanese, 253pp.), cau-
tioning that Japan’s uncritical participation in
such programs would be rather harmful to her
by diverting manpower, money and ship time
that should be focused on more essential
programs of improving basic science in Japa-
nese oceanography and of understanding the
ocean around Japan. He predicted that Japan
would end up merely as technicians collecting
data for oceanographic giants such as the US,
UK and other British Commonwealth and the
USSR. He was also dissatisfied with CSK,
although 1t was the first international pro-
gram 1nitiated by Japan with UNESCO ap-
proval, because planning and implementation
were made almost exclusively by bureaucrats
of the three big agencies, Japan Meteorologi-
cal Agency (JMA), Hydrographic Department
(HD), and Japan Fisheries Agency (JFA) and
without much input from academic oceanogra-
phers or from younger scientists on the cutting
edge. On the other hand he was optimistic in
the future of oceanography with increasing
numbers of young oceanographers educated
abroad, particularly in the US and founding
of Ocean Research Institute of University of
Tokyo, to which he contributed great efforts
during 1960’s.

Meanwhile during the 60’s, stimulated by
Soviet Sputnik launching of 1957, the American
sclence community was eager to reassess and
rejuvenate itself. The oceanography commu-
nity also decided to re-examine its national
direction and it prompted to form the Com-
mission of Marine Science, Engineering and
Resources at the National Academy of Sci-
ences. It was chaired by Dr. J. A. STRATTON,
physicist, and was participated in by eminent
marine scientists, top government officials,
industrialists and lawyers? (Dr. John KNAUSS
of the present director-general of NOAA was
one of them.) At the same time, its main

recommendation was 1mplemented together
with many other measures to enhance aca-
demic oceanography, such as support of uni-
versity oceanography programs, set up to
pooling of R/Vs as UNOL (University Na-
tional Oceanography Lab) as a result of recog-
nizing oceanography as a basic science. A
report of the work of the Commission was
published by the US Government Printing Office
in three volumes, the first being Our Nation
and the Ocean(1968).

Fruits of these efforts, supported mainly by
increased funding of the US Government, were
reaped in increased outputs during the 1970’s
and 1980’s by the US oceanographers in lead-
ing oceanography journals such as the Journal
of Physical Oceanography, the Journal of
Geophysical Research, Deep-Sea Research and
the Journal of Marine Research and spectacu-
lar increase in PhDs in marine sciences.

4. RNODC Newsletter

Responsive National Oceanic Data Center
(RNODC) for WESTPAC No.10 March 1991
was received by the editor. It seems to be a
document interesting for JECSSers since 1t
reported all the cruises made for WESTPAC
by Japan, Korea, Australia and New Zcaland.
It is a pity that cruises made by China (Beijng),
China (Taipei), USSR and Southeast Asian
countries are not included, though we suspect
the Center received infromation. Even so, the
document as it is provides a lot of material
for JECSSers.

According to the report which includes
cruise tracks as well as dates, the WESTPAC
hydrographic cruises including chemical and
biological studies one year from October 1988
were carried out by JMA totaling about 724
days with five R/Vs, among which 126 days
and 108 days were spent in the ECS and the JS
respectively. The HO sent one R/V for 24 days.
Though not listed in this report, more R/ Vs
or patrol boats from JFA, Prefectural Fisher-
ies Experimental Stations administered by 1it,
Ho and its local branches seem to have cruised
the same area though not designated as R/Vs
for WESTPAC. Therefore if these data are
collated and analyzed, hydrography of JECSS
area will be greatly improved without many
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additional cruises. However, it seems that
most of the cruise tracks were fixed many
years ago and it is doubtful that any outside
requests for special research purpose may be
met.

A very bright spot in this report is that
Korea (Seoul) spent 316 days in the JS, the
Yellow Sea and the ECS, mainly the Korean
Strait and mainly with the R/ Vs of FRDA
(Fisheries Research and Development Agency).
The Japan Sea and the Yellow Sea cruise
areas seem to be limited discreetly within
about 100 miles of Korea's coastlines. Many
JECSSers may wish that Korean institutions
would extend their coverage eastward to link
up with Japanese hydrography network. If
Korea (Pyongyang) participates fully in
JECSS and if USSR expands work in the
Japan Sea, these together with the existing
Japanese network may cover the whole JS on
monthly basis.

As reported in the past newsletters and some
articles in the previous JECSS workshop pro-
ceedings, the JS is a miniature ocean with the
western boundary current, the polar front,
ventilation of the upper water, meso-scale
eddies of cyclonic and anti-cyclonic vorticity
and other features and also is endowed with
one of the richest biomass per unit area. Thus
the data base collected with such international
cooperation will enrich the knowledge of not
only JECSSers but of marine scientists the
world over.

5. Japanese Research on JECSS Area
Professor Hideo Supo, Editor-in-Chief emeri-
tus of JOS J provided the editor abstracts of
papers that are related to JECSS area and
presented 1991 Fall National Meeting of OSJ.
The following are summaries of recent re-
search given in these abstracts supplemented
by fax from some authors of the papers.
Three papers describing field experiments in
the area seem to be especially interesting to
JECSSers. The first paper described an experi-
ment of monitoring the Kuroshio in the ECS
carried out by a group from Kyushu Univer-
sity (S. MizuNo, K. KAWATATE and A. KANEKO,
veteran JECSSers). They have set up five
mooring lines (2 ADCPs and 3 RCMs) west

of Okinawa since November, 1987. During the
operation period three transitions happened to
the path of the Kuroshio south of Japan from
the meandering path to the straight one (Sept.
1988, Dec. 1989 and June 1991) .

They assumed that the Kuroshio west of
Okinawa should affect the path downstream
and thus may cause the large meander south
of Japan that had been well documented and
celebrated even by western oceanographers
(i.e. "Evolution of Physical Oceanography”
1981, MIT Press p. 540-542), perhaps due to
propagation of instability accompanying sepa-
ration from the shelf break in the ECS.

The meander process was known since the
early 1930’s and had been one of the major
objectives during forty odd years of
hydrographic surveys every year by a dozen of
R/Vs from the three agencies but its dynamics
were never understood definitely. Worse, there
was no convincing data collected about how it
started, and propagated or where. So the
process 1s more elusive than the ”"Red Octo-
ber” in spite of the fact that the process is
Iimited within a fairly well-known mean path
of the Kuroshio and of greatly increased
arsenals of measurements and tracking of the
current such as satellites, drifters, current
meters and highly improved R/Vs. Perhaps a
main reason ol such a fiasco might be over-
looking a too obvious place by Japanese
oceanographers as in the story ”Purloined
Letter” by Poe.

The Kyushu University group wisely re-
turned to "ground zero” of the problem and
started to collect data in the source region.
Many JECSSers wish good luck for their
success and also implore all the Japanese
government agencies to assist their projects by
providing hydrographic and other data from
R/ Vs, from satellites and from drifters, if not
direct ship time, instruments or manpower.

In relation to monitoring the Kuroshio,
measurements of the Tsushima Current (TC)
between Japan and Korea with a towing
ADCP was started in November 1987 by A.
KANEKO (now at Hiroshima U.) on a sea-
sonal basis. The results, though preliminary,
indicate that the often quoted seasonal change
of transport with maximum of summer to fall
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East China See

Fig. 1.(A) ADCP section by Kaneko et. al. across Korea-Tsushima Strait
(B) First Branch of the T. C. and projected transects for determining potential vorticity.
(A, Kaneko section:; a, b, ¢, d and e proposed sections, flexible.)

and minimum from winter to spring i1s wrong
and it is almost uniform and about 1 Sv except
an extreme value of 5.6 Sv in September 1990.
This is an important result, since a number of
concepts on formation and models of the
Current were published based on the appar-
ently erroneous seasonal change, including one
by the editor (JECSS II Proceedings, Elsevier,
1984, p. 15-65). Many JECSSers request help
by Japanese agencies for enhancement of KANE
KOs project in two directions: One is increase
of frequency of the crossings (at least every
month) and the other is to extend three or four
crossings northward along the first branch of
the TC up to its turning point. The first direc-
tion is necessary to determine the seasonal
transport change with certainty and perhaps
needs support of ship time and man power.
The second direction is trace the potential
vorticity within the TC (see for example, IcCHI-
vYE and HOWARD ”"Meanders of the Tsushima
Current” submitted to JECSS VI Proceedings,
1991). This needs ship time, man power and
data with conventional hydrographic measure-
ments, supplemented by drifter releases and
may be achieved when Korea (Seoul) —Japan

and Korea (Pyongyang)-USSR-Japan coop-
erative programs are implemented.

National Environmental Research Institute of
Tsukuba started a project of monitoring pH
and chlorophyll along the course of a ferry
between Osaka (Japan) and Pusan (Korea)
since July 1991 (A. HarasuiMmA) . The ferry is
operated round trip twice a week and quite
frequent monitoring 1is possible though the
Korean strait crossing constitutes only one
third of the ferry course. The data could be
used as ground truths of satellites now avail-
able such as Nimbus 7, CZCS as well as ADE
0S, OCTS and Sea WIFS to be launched in the
future.

The third project is modest in scope but
interesting and most cost effective. M. Koga of
Ryukyu University started monitoring heat
exchange between the atmosphere and the sea
in the upstream of the Kuroshio between
Okinawa and Taiwan (Fig. 3) , since October
1990, using an automatic weather station set
up on a ferry. The round trip takes a week to
ten days and each of three segments crosses
the Kuroshio. KoGa is planning to use XBT on
three crossings of the Kuroshio providing a
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Fig. 2. (A) Kobe—Pusan Ferry Boat cruise track.
(B) Example of pH and chlorophyll data (June 9-10, 1991, Pusan to Kobe).

possibility of least expensive monitoring of the

Kuroshio transport on its most upstream
portion. Many JECSSers wish his success and
coordination of his data collection and analy-
sis with the project of Kyushu U. group for
monitoring the Kuroshio southwest of
Okinawa.

T. MAaTsuNO of Nagasaki University modeled
creep-up of the Kuroshio on the shelf break of
the ECS that showed upward slope of the
isopycnals in many hydrographic sections.
This process may play a role of maintaining
the salinity of vast shelf area of the ECS in
spite of high influx of fresh water including
the Changian River. On the shelves of the East
and West coasts of the North American Conti-
nent and of the Gulf of Mexico, canyons play

conduits of the salty offshore water. The ECS

lacks canyons and thus creep —up processes
should be sought free of special bottom topog-
raphy.

MATSUNO'S numerical models are based on
linearized non-stationary momentum equations
with vertical and horizontal eddy viscosities,
combined with a non-linear advective —diffu-
sion equation for density and with vertically
continuity These are
changed to difference equations with vertically

integrated equation.
variable grid points with closer intervals above
200 m. He impressed surface tides of 1m am-
plitude off the shelf break and determined the
flow as tidal residues caused by non-linear
density equation. He concluded the creep — up to
be cau sed by upwelling due to the bottom
Ekman transport by using vertical eddy viscosi-
ty of 10°cm®sec’.
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The upwelling on the left hand side of a wes-
tern boundary current was derived by some US
modelers with almost non-dissipative system.
In such models quasi—geostrophic balance 1is
attained in the cross-current direction, though
a nomstationary, non—linear momentum equa-
tion is needed in the direction along the cur-
rent. There are already enough hydrographic
sections across the Kuroshio in the ECS. For
further diagnostic models of the creep-up
processes, perhaps several hydrographic sec-
tions along the current may be needed at
different distances from the shelf break. If
such sections become available, modeling of
these processes could be make more realistic.

A. OsTROVSKII (Shirshov Institute of Oceano-
logy in Moscow) and his group analyzed
NOAA AVHRR IR image of the SST taken in
April 1990 and found fractal dimension D of
1.27%0.08 in variations of SST images of 4km
to 120 km in horizontal scales. This value agrees
with the one determined by OSBORNE et al.
(1990) from trajectories of drifters in the
Kuroshio extension. They concluded that the
SST in the JS i1s dominated by anti—cyclonic
eddies formed by velocity shear along the
warm TC and influenced by the prevailing
north winds. This aspect of SST and circulation

1
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1 ]
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176 Fg
Okinawa and Taiwan for Koga’s project.

of the JS is interesting and worthwhile to
check their claim of self similarity of meso to
mini-scale eddies by examining mushroom-
like flows in IR images and additional ground
truth data. OSTROVSKII 1s now at Department
of Planetary and Earth Physics of Tokyo
University. We hope that he and his group in
Moscow and in Tokyo will continue to work
on the JECSS area.

6. News from ASIO

According to a letter on 14 November, from
Professor Guohong FANG from ASIO, he was
working o weeks in October — November at
Oceanor (Consulting Co.) of Norway, analyz-
ing current meter data collected with the South
China Sea Institute under sponsorship of AM
OCO 0il Co. He and Professor Guan will start
current measurement in 1992 from Taiwan
Straits to Tsushima Straits until 1995 ac-
companied with hydrographic cruises in the
East China Sea, in cooperation with Drs.
Byung Ho CHol of Sunkyun Kwan University
and Kuh K1M of Seoul National University.
Chinese and Korean groups are funded by
Chinese National Science Foundation and
Korean Science and Engineering Foundation,

respectively. He wanted foreign oceanographers
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to deploy satellite tracking drifters on Chinese
R/Vs operated for this project.

7. Japan-China Cooperative Project

Professor TAKANO headed a group of Japa-
nese Oceanographers K. KAwaTATE of Kyushu
U. and S. ImawakI of Kagoshima U. together
with personnel of the second Institute of
Oceanography, Chinese State Oceanography
Agency. They deployed current meters on
board a Chinese R/V Shijian in November on
the shelf break southwest of Okinawa. They
will pick up the meters one year later. Five
moorings had been planned but only three
were launched because of a typhoon slowly
passing nearby. His succinct report suggests
some splashing and dunking of the scientific
party since the ship was mentioned as an old
hag by him before departure. There might be
an interesting story to be heard at JECSS VI in
Qingdao as a good start for cooperation
among JECSS ers in JECSS style.

8. Miscellaneous by the Editor

EOS 72 (46) November 21, 1991 issue reported
announcement of NOAA that they would dis-
patch R/V Mt. Mitchel to the Persian Gulf for
about 100 days. She will arrive February 15,
1992, She 1s a 231 foot twin screw
hydrographic ship of 14 feet draft with two 29
foot launches of survey capability and will
accommodate 18-22 scientists mostly from the
Gulf area. Their mission will be focused on
damages to shrimp nursery area and coral
reefs. Difference from the plan described
JECSS News 9 lies mainly in spending only 20
days in the Gulf area instead of 100 days and
is not being formally proposed nor funded.

JECSSers outside Japan would wonder that
very few people participated in the past six
workshops from three government agencies,
JMA, HO and JFA or ORI of Tokyo Univer-
sity and further very few were discussed as to
results obtained by them in spite of the large
percentage of ship time spent by them as
national programs. This is in strong contrast
to other JECSS nations, particularly Korea
and China. The editor has been concerned with
this problem for several years but cannot find
any rational reason.

There could be two reasons imagined as
pathology 1s applied to people’s or biota’s
malfunction or disease. One is AIDS (Ameri-
can Introduced Decision Sycophancy) and the
other is ASS (" Avoid Science” Syndrome)
These are not newly discovered malaise like
medical AIDS but were diagnosed and warned
as troubles in Japanese oceanographic com-
munity by Professor HipakA twenty years ago
as described in section 3. The former has been
affecting mainly academic oceanography,
whereas upper echelons of government agen-
cies, particularly big threes suffer chronically
from the latter. The symptom of the former is
revealed as rather indifference to such a local
affair as JECSS. The latter illness comes from
structure of bureaucracy which abhors innova-
tion of any kind as nature abhors vacuum.
Even the three agencies which are supposed to
apply modern technology and to be based on
scientific progress in Oceanography are very
reluctant to risk in scientific ventures, because
particularly in oceanography such enterprises
always include new field experiments that may
entail loss of instruments or some other haz-
ard. Therefore their managers including scien-
tists prefer to stick to routine works. Oddly
enough, if they continue their routine works,
these agencies never lose their budgets in
Japan. Thus more than a thousand days ship
time seem to have been secured past thirty or
forty years.

9. 50 Year Anniversary of OSJ.

The OSJ celebrated its 50 years anniversary
in October this year. The Society seems to be
the longest—lived oceanographical society in
the world. JECSSers will congratulate on this.
Many measures have been taken for celebra-
tion by the society officials. One of them 1is
reorganization of its publication as mentioned
in the preface. The editor wishes to add some
for this occasion.

The society should take a position on the
national oceanography program, particularly
ship operation and participation or support of
international programs as AGU, American
Physical Society, American Meteorological
Society and AAAS do in the US on big
projects like SSC, Space Station, Human
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Genome, Greenhouse effects, to name a few.
Of course peer review processes for project
initiation are almost unknown in Japan, but
Japanese oceanographers could not be content
with existing structures of ship operations and
participating in big international projects.
Grass roots movements for perestroika are
most urgent in oceanography and should be
started in the Society, since any government
appointed committees may become victims of
another disease aids (in small letters, agencies
inspired decision sycophancy) . This might be
a little bit of a tall order for any Japanese
scientific societies that seem to be always
subservient to government agencies. But at
least the Society could collect data from their
members on what are their professional educa-
tion levels, where they work, at what business
and at what salaries. Of course these data
should be anonymous, but their statistics
should be published yearly, with trends and
perhaps future prospects as any professional
journals in the US do. Also, such statisitics
should include distribution of national budgets
in various oceanographic activities both 1in
governmental agencies and academic commu-
nity and its trend and perhaps once in a while,
comparisons with other countries, if possible,
particularly of JECSS countries. Further it is
worthwhile to publish ship operation schedules
both by governmental agencies, academic
institutions and sometimes industries as was
done by Sea Technology. The editor does not
consider these as very tasking jobs for a
Society with a membership of about 1500, and
in a country with rather good social order.

Most of these recommended items have been
taken care of by any professional society in
the US with membership dues comparable to
that of OSJ.

10. Status of JECSS-VI Proceedings

Dr. Kuh Kiym, editor of JECSS-VI Proceedings
faxed the News on December 20, 1991 about the
status of the Proceedings. He received 36 pa-
pers and sent two reviews for cach paper. He
got about 29 reviews, that are about one third
of the total reviews. Most reviews recom-
mended major revisions before publication.
Comments by reviewers would be sent to
authors as soon as he received two reviews. [t
is hoped that revision of all the manuscripts
will be finished by the end of April, 1992. At
that time he will announce the publisher. He
also cautioned that all authors should take
full responsibility of composition of English
text, since the editorial procedure to improve
the English as in some previous proceedings is
notl possible due to the large number of manu-
scripts submitted.

Acknowledgement: Preparation, publication
and distribution of JECSS news are supported
by US WOCE office headed by W. NowLIN and
P. CHAPMAN at the Dept. of Oceanography,
Texas A&M, K. Munevama of JAMSTEC
distributed the News among Asian countries
including USSR.

(Editor: Takashi IcHIYE, Dept. of Oceanogra-
phy, Texas A&M University, College Station
TX 77843 - 3146, USA)
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Underwater Sliding Vehicle System (USV)

OAXR L R 7 L 3B HAREHRINT & 2 —BOfME
BICELoTHRRENEL .
OUSVIZ/NBI A DERE TR TEN /- KPEE)
MEEHLTHY T, Horizontal Tail
OBBRBEEXANEMFSI> & IC&ErS NN
DUSVDO R ERESHHFIBE R U) 7IL 21 LIES o~
EZE—-UTEITH>IENPTEET,
OMEF— 2 IFFDRU/N—KF ¢+ X 7(Z5883 L
2REHENIBICH L E T,

Towing Vessel/ -

Faired Cable

Cable Guide Electrode

Inductive Couplling

2 N \‘" i i A Tansformer

Hydrodynamic Depressor

The USV system

0 50 (KM
I t ) 37° 05'N
L L 1 ! 144° 40°E

Depth

TSZX51 FREERMFICL > THES W A-ZEFOKRNE
SPECIFICATIONS FEDH T — Bk

(BERFEN vt 2—Br SBHEHRMIEZ L)
Towing Speed :0~8knots

Operation Dapth:Max.400m Holizontal Distance(m)
06 200 300 400 500 800 0 800 900 1000
Tow Cable :8mm hydrodynamically fared stainiess steel 9 > R -
wire rope with polyurethane coating

Sensor Range Accuracy 5o

Conductivity 20~70ms +0.05ms T

Temperatune —~2~35C +0.05C % 100

Depth 0~400dbar 0.5%FS 8
Data Transport :Inductive Coupling Data Communication System 1504
Sempling Rate  :5times per second
Sensor Battery :50hours 20
Life Trajectory of the USV

x # T30 HRNBHREFBRREBRHPR2-2-20

(T S KJ TEL.(045)521-5252 FAX.(045)521-1717

B A T T969-03 REEFESARAEHAT N FITE
TEL.(0248) 46-3131 FAX.(0248) 46-2288
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wxan §B RAFEHE TSk AMERICA ING, oo
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