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Theoretical analysis on new mechanism of purse seine

net hauling vertical drum”

Cao GUANGBIN** and Sadami YADA**"

Abstract: In order to improve the feature of net hauling implements, this study seeks after the
engineering feasibility of utilizing a new mechanism of vertically moving belt type of net haul-
ing drum in purse seine fishing operation, it is concluded as following.

1) Based on the construction of this new mechanism drum, the friction force to haul net can
be greatly increased by increasing angle of contact.

2) As long as the motion of net on the drum, which is made up of vertical moving belts, con-
form to motion condition equation, it is possible for the drum to make net move in a space spiral

and spoil for 3 or 4 turns on the drum.

3) By comparing the tension of the new mechanism with present used implements, the new
mechanism is more reasonable and more effective in improving the feature of net hauling

implements.

1. Introduction

In purse seine fishing operation, net hauling
is one of the most severe labour. In order to save
labour, many kinds of net hauling implements
have been invented and much more researches
have been done (SAHRHAGE, 1992), such as pow-
ered block, net hauler and side roller. The pow-
ered block is mainly used in bigger vessel
fishing operation, the side roller and the net
hauler are used in vessel or boat scales. With
the development of purse seine fishing. The
pull force of hauling net gets larger and larger,
the speed of hauling net gets faster and faster.
Because the mechanism of present used net
hauling implements is that net is wound on the
round body for only a little of contact angle,
the friction force is limited, sometimes it is not
large enough for single set of implements to
haul the net (KRISTJONSSON, 1971). To meet the
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need of fishing operation, some auxiliary
equipment is necessarily installed. Net hauler
and side roller need autotension-press roller,
powered block must be high suspended from
the deck with derrick (KANEKO, 1988), or more
than one kind of implements is used in same
time (MATUBAYASHI, 1992). This not only in-
creases the complex of implements, but also
causes some other troubles, such as the de-
crease of stability, the net damage and the
miscooperation among implements.

This study is to pursue a new mechanism of
purse seine net hauling implements which can
overcome the shortcomings of present used im-
plements and can be suited for the develop-
ment of purse seine fishing. Based on the
designed experimental model of net hauling
vertical drum, the structure and performance
of new drum are theoretically analyzed as fol-
lowing.

2. The operation principle of new mechanism
net hauling drum

At present, the tendency of purse seine fish-
ing in the world is toward to single vessel op-
eration from group vessel operation. To adapt
to the change, the features of purse seine net
hauling implements must be improved to meet
the need of fishing operation in pull force,
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Fig. 1. Transmission draft of new mechanism
net hauling drum. 1: Baseplate, 2: Driving
shaft, 3: Driving gear, 4: Driven belt pulley, 5:
Driven gear, 6: Supporting structure, 7: Syn-
chronous belt, 8: Fixed main shaft, 9: Fixed
gear, 10, 11, 12: Bevel gear, 13: Driving belt
pulley.

speed and structure. For this special considera-
tion, as a part of study on purse seine net haul-
ing implements, the designed vertically
moving belts type of new mechanism drum is
adopted as the object of this study.

Just as Fig. 1 shown, The whole body of the
drum is installed on the deck with the
baseplate 1. The driving shaft 2 makes the sup-
porting structure 6 revolve with the whole
drum through gear 3 and gear 5. As the drum
revolves, the bevel gear 10 turns, which meshes
with the fixed centre bevel gear 9. Power is
transferred to the driving belt pulley 13 by
bevel gears 12 and 13. So that it is possible for
the belt 7 to move up while the drum revolves.
When it is used in purse seine fishing opera-
tion, at first, the head parts of sinker line and
cork line are connected to a guiding rope

which have been wound around the drum for 3
or 4 turns, then, the implements start to run.
During net hauling operation, the guiding rope
leads net to pass through a net binding groove
and the bound net bundle is guided to wind on
the drum which is made up of several belts
around. While the net rotates with drum it is
carried up by the belts. In normal operation,
the wound net is stationary on the belts of
drum. After passed through 3 or 4 turns in
space spiral, the net is transported to certain
height to reach an net outgoing groove to be
handled. Because the net is carried to move in
space spiral and the pitch of spiral is a little
larger than the width of net bundle, the net can
be wound for 3 or 4 turns around the drum
without any interference among the turns. In
this way, the contact angle between net and
drum is enlarged and the pull force for hauling
net can be greatly increased. Based on this op-
eration principle, the new mechanism net haul-
ing drum has the advantages of considerable
pull force, appropriate hauling velocity, con-
venient net handling and reasonable construc-
tion.

3. The theoretical analysis of the new mecha-
nism net hauling drum
Refer to the construction and the principle of
the net hauling drum, its motion conditions
and advantages can be analyzed as following.

3.1 The kinematic analysis of net motion

As a net hauling implements, in order to in-
crease contact angle and pull force, in this
study the space spiral is adopted as the locus of
net motion on drum when the implements
work. To realize the spiral motion of hauled
net, it is necessary to analyze the motion condi-
tion and to determine motion calculation of
mechanism just as following kinematic analy-
sis.

As Fig. 2 shown, if taking a little length of
net as moving particle, its motion vector equa-
tion is

Rz, y z2)=xi+yj+zk
The velocity vector equation is

v=r'i+yj+z'k
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(a) (b)

Fig. 2. The kinematic analysis chart. A: Cen-
tripetal acceleration of net motion, V: Speed
of net motion, R: Radius vector of net mo-
tion, V,: Speed of belt in vertical motion, r «
w: Tangent volfcity of net motion, a: The
vector chart of net motion, b: The vector
chart of velocity, X: X coordinate axis, Y: Y
coordinate axis, Z: Z coordinate axis, 8 : spi-
ral ange, Hl: a little length of net.

The acceleration vector equation is
A=2"i+yj+2"k
Suppose that both the rotaion of drum and the
up motion of belt are uniform. The parametric
equation is
r=r Cos wt
y=7 sin wt
Z=0st
So that, the value of velocity can be calcu-
lated with following formula:

= OO F2D =t (D)

The value of acceleration can be calculated as
following:

A=V THD T2 = rw? ©)

In formula (1) and (2), r is the radius of
drum, w is the angular velocity of drum, ¢ is
the time, v, is the velocity of belt in up motion,
v is the velocity of net motion in space spiral
and A is the centripetal acceleration of net mo-
tion.

From the velocity vector figure (Fig. 2), the
relation equation of v, ¥ w and v, can be showed
as following:

v,=v sin B 3
rw=vcos B (4)

The B is the spiral angle of space spiral for

net motion on drum. Its value can be selected
by changing radius » or pitch A which is the
height of net moving for the each turn or rota-
tion.
h
B = tan ’W

As mathematical analysis equation above,
when the drum works, in order to make the
hauled net move in space spiral on the drum,
the motion velocity must conform to the mo-
tion condition equation (1), (3) and (4). From
the acceleration equation (2),7w?is the normal
acceleration and the tangential acceleration is
zero. On the condition that both the rotation of
drum and the motion of belt are uniform, the
space spiral motion of hauled net dose not
cause any impulse.

3.2 The mechanical analysis of net hauling
drum
According to Euler’s equation for the tension
of winding soft thing on the round body, the
mechanism of net hauling drum can be ana-
lyzed as following (The Japanese Society of
Fisheries, 1956):

s =s;e"" 5)

In this equation, s, is determined by the load of
net operation. It can not be changed by imple-
ments itself. s: is acting force for hauling net
by fishermen or other external force. The
smaller is its value, the better. To reduce the
value of s; the ¢ a has to be increased. u is
corresponded with the material of bothe round
body and net. It is difficult to increase its value.
So that, the technical critical point to improve
the performance of net hauling implements is
to increase the angle of contact «.

In the situation of this drum, the angle of
contact is divided into many parts by the belts,
as showed in Fig. 3.

If taking one of those as a, the pull force can
be calculated with following formula:

S1=8:2"%, 8,=83¢"%, S3=84@ "%+,
S =Szt =g = =5, 0"V
n

The condition equation of preventing net to
slip on the drum is

S1 < s, 0" Vke (6)
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Fig. 3. The tension chart of new mechanism net
hauling drum. S:: Tension on the incoming
end of net, Sx: Tension on the outgoing end
of first passing belt, S;: Tension on the out-
going end of seond passing belt, S.: External
force in the outgoing end of net, @: Contact
angle of each belt, X: X coordinate axis, Y: Y
coordinate axis, Z: Z coordinate axis.

In this formula, s; is the load force for net
hauling in the incoming end. s, is the external
force in the outgoing end of net. n is the num-
ber of belts which the hauled net passes
through on the drum. Its value can be deter-
mined by the number of net winding around
the drum and the number of belts.

For the present used purse seine net hauling
implements, the calculation of pull force is
based on the formula (5). As single set of im-
plements, the angle of contact always conforms
equation

asr
The maximum pull force is
S$i1=S:¢™*

In the situation of this drum, the calculation of
pull force is based on the formula (6). By rea-
sonably distributing position of belts, the angle
of contact a’ for each turn of net winding is
always

™~
3
o1
l

Act force on outgoing end of net in present used implements (kg)

S,

5

0 1 2 3 4 5 6

Sz ! Act force on outgoing end of net in new mechanism drum(kg)

Fig. 4. The acting force cmparison chart. N:
Number of net winding around the drum,
®:N=1,0:N=2 0:N=3, v: N=4.

a’'zn
If the number of net winding is N, the mini-
mum pull force is

s/ =s/e"

Comparing the present used implements with
the improved designed drum, the pull force re-
lation equation of net outgoing end becomes as

following:
s’ _ 1, s St s
In s N In o that is sy (D

In the purse seine fishing operation, the load
force is always a given value, suppose that it is
s;=s:’ =1000 kgf, in the situation of drum, if
the number of net winding is N=3, the mini-
mum angle of contact is 3 7, the act force
which is need for hauling net in outgoing end
is s; =5 kgf. While in the situation of powered
block or side roller or net hauler, the maximum
contact angle is 7 and the value of act force
shoule be s.=170kgf. It is as more than 30
times much as in drum. The act force relation
is shown in Fig. 4. From the formula (7) and



New mechanism of pures net hauling vertical drum 207

the Fig. 4, we can know that when the load
force is ensured, the comparison function of s.
and s, is linear. It would be changed with the
change of the value of N, just as shown in Fig.
4. The larger is the N, the more obvious is the
change of s, corresponding with the s .

4. Discussion

The purpose of studying the mechanism of
drum is to improve the feature of purse seine
net hauling implements by increasing the
angle of contact. From the analysis of construc-
tion, kinematics and mechanics, it is possible
and feasible. The method to improve the per-
formance of present used net hauling imple-
ments by changing its construction to increase
contact angle up to 3 or 4 turns is more reason-
able, more significant and more effective than
to increase number of implements or to com-
bine one type of implements with others in
purse seine net hauling operation. As conclu-
sion, if this drum is suitably installed on fish-
ing vessel, it can adapt to the need of changing
group vessel operation into single vessel opera-
tion in purse seine fishing and can reduce the
number of fishermen and save labour. Com-
pared with the present used net hauling imple-
ments, it has following specifics:
1) To increase contact angle, the net can be

wound up to 3 or 4 turns around the drum.

The pull force can be greatly increased. The
acting force in the outgoing end can be re-
duced.

2) The hauled net can be carried to proper
height for handling net and stowing it easily.

3) According to the need of hauling force, the
acting force can be adjusted by changing the
number of net winding around the drum.

4) Because net is carried up by the belts. The
wear and tear of fishing gear can be pre-
vented.

5) It not only can be used in purse seine fish-
ing operation, but also can be used in other
types of net fishing operation.

References

KANEKO, A. (1988): Thirty Year's History of Japa-
nese Distant-water Purse Seine Fishing. Spe-
cial Issue, Distant-water Fishing Association of
Japan, pp. 108-111.

KrisTjoNssoN, H. (1971): Modern Fishing Gear of
the World. Fishing News (books) LTD. Lon-
don England, pp. 158-298.

MaTuBAaYasHL, N. (1992): Labour Saving System of
Purse Seine Fishing. The Journal of Fishing
Boat Association of Japan, No: 298, pp. 89-93.

SAHRHAGE, D. (1992): A History of Fishing.
Springen-verlag Berlin Heidelberg, pp. 126-130.
The Japanese Society of Fisheries (1956): Fish-
eries Book (fishing). Press department of
Japanese Society of Fisheries, pp. 222-225.

BREGREH OFHERY B 5 L B o PR AT

# Ko ex H H %

ES UHEAOFHRE F > L OBRBEEREIC O VT, HEREEE & BEERMIC LB U /oo AREE K 5 A
B, NI A3, 4EEPNTIBIGES LA SEMET 2 D TEEAMSEAL, BN bREkE

BIoRELWbDEHEETFEIN S,



La mer 34: 209-214, 1995
Societe franco-japonaise d’océanographie, Tokyo

DG P SHFIEIC & 2 MEHRLORE:
R T E A 4k mE

Measurement of ship heading using DGPS technique”

*

Yoshihiko NAKAMURA ** Yoshinori MivamoTo™* and Toshihumi Havasmr™*

Abstract: Gyro compass and magnetic compass have been used for measuring the ship heading.
But gyro compass is need a space, stabilized electric power, have to do a routine check up and
have long time to be stabilized for indicate ship heading. In these reasons, gyro compass is not
fitted with a small boat. Magnetic compass is difficult to get and electric signal and have to cor-
rect deviation. GPS (Global Positioning System) computes a vessel speed and direction which
is not ship heading. Measurement of ship heading was done using two sets of GPS; one was set
on bow and the other on stern. Both GPS position data were recorded into their memory. After-
wards, all data were down—load for a personal computer and the ship heading (GPS heading)
was calculated from two GPS position data by a personal computer. This measurement observa-
tions were tested on the ground and observed on the ship. On the ship observations, gyro com-
pass heading data were recorded in a personal computer to compare with GPS heading. As a
results, GPS heading was almost match with gyro compass heading, but stability was slightly
unstable. In some case, the GPS heading data were remarkably deviated from gyro compass

data becouse of various value of each GPS PDOP (Positin Dilution Of Precision).
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Fig. 3. Standard deviation of the azimuth distri-
bution for a duration of 10 minutes at different
distances.
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Fig. 4. Ship headigs obtained by GPS fitted with 2 multipath resistance antennas set on fore
and aft decks and by gyro compass and the heading error while cruising along Naka-no-se
traffic route compass course of 15 deg. Symbol O represent large error deviated from the

ship heading.
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Fig. 5. Ship headings obtained by GPS and by gyro compass and the heading error while
cruising along Uragasuido traffic route when chainging course from 320 deg to 15 deg near

Daini kaiho. Same symbol as in Fig. 4.

5 & B

HEALOHETOMEHNOEF I AFE FCllE L
TeRER ELANTEEBKE W, Fig 1 ITRT LI, &
BAOMERBR LICREBE LA VF 2L Y25 v 2T
Y7 ORI EMEMNSLIME VL, BE EMED GPS
DT V5 +DEINRNLSE & IFmEDPDOPE (Posi-
tion Dilution Of Precision : 3 KGRI AT S FTD

BEETR cdhnitE U 3ER (WEf, 1988)
EEZB, £IT, LOEEBEFNB DI, BLRicT
V7R HFELORS EE L {BmIcBEL, 7
VTFFOEII2IMOEE DT LIEEB L UESEN
B0 TENEN GPS FNERIE L1, 7 DR,
GPS AL ONEEEIEHE & bE—ETh 7o L L,
GPS A OEHREREIAIESTAETH D, TV 5+ 0D



DGPS Tk & 2 ME AR ONE 213

Error Co. (")

100 360. GPS Co. o
'_.7-% S ?___/-—4 NS ST T e —\WW ~~~~~~ }——A-_-‘.-A_:‘_
3G o s gl \:i"i:w,
BB | 27@ ﬁi;\\\
° 4 | Gyro Co. ©
O Error
B | 180 s W oy
4 g - amate !
- I MJD CI y
-5 | 9B
—1B@“ E] T T T T T T =
18 19 20 2l 22 23 24 25 26 =
Time(min)

Fig. 6. Ship headings obtained by GPS and by gyro compass and the heading error while
cruising along Tokyo passage from No. 9 to No. 16 buoy under varying course and speed.

Same symbol as in Fig. 4.
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Inhibition of locomotor activity by the light levels at nighttime
in the Japanese abalone Haliotis (Nordotis) discus*

Yoshitaka MORIKAWA **, Takashi KOIKE**

*

and Tsutomu MORINAGA * *

Abstract: We have developed apparatus to detect abalone movement by measuring tension in
wires from which the abalone’s cage hangs. This apparatus using fixed light intensities has been
used to examine the activity behavior under simulated day/night conditions. Under 12:12 simu-
lated day/night conditions at 10 and 0 u E/m?/sec, respectively, abalones showed clear activity
patterns, being stationary during day periods and showing locomotor activity in complete dark-
ness. The light intensity during day periods was fixed at 10 © E/m?/sec and during night periods
light levels brighter than 1X107*z E/m?/sec inhibited any locomotor activity. In light intensi-
ties of 1X107* £ E/m?/sec and less, the same levels of lively activity were measured for replicates
as for in complete darkness. From this, we conclude that locomotor activity is inhibited by light

intensities brighter than 1X10 *x E/m?/sec.
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Fig. 1. Schematic sketch of the apparatus. PC: Personal computer, SW: Stainless wire, EC: Ex-
perimental cage, EB: Electronic balance, RP: Reflection plate, LS: Light source, OF: Optical
fiber cable, FR: Frame, ET: Experimental tank, NF: Neutral filter, HL: Halogen lamp.
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Fig. 2. Locomotor activity of individual abalone Haliotis discus over 18 day/night periods to
examine the effect of varying light levels. Replicate abalones A) were maintained for 1-6
nights in light intensities below detectable levels (N. D.) then for nights 7-12 at 1 X 10~?

« E/m*/sec then at N.D. levels for 13-18
7-12 at 1X10™ ' E/m?*/sec. Activity is

and B) under the same light regime but nights
expressed as the sum of movements registering

>0.5g/min over a 1 hour period. Shaded areas denote night periods.
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Fig. 3. Variation in locomotor activity of replicate abalones Haliotis discus A) maintained for
1-6 nights in light intensities below detectable levels (N. D.) then for nights 7-12 at 1 X
10 £ E/m*/sec then at N. D. levels for 13-18 and B) under the same light regime but nights
7-12 at 1 X107 E/m?*/sec.  Activity is expressed as the sum of movements registering
>0.5g/min over the 12 hour night period. Only values for night periods are shown.

Table 1. Light conditions and locomotor activity (mean = S. D.). Activity is expressed as the
sum of movements registering 0.5 g/min over the 12 hour night period. The mark* and *
* represent significant differences compared to data of E.S. 11 at p<0.01 and p<{0.05, respec-

tively.
Light intensity Activity (frequency/12h night period)
.. of night period
Individual No. atES. I Experimental Stag (days)
(uE/m?*/sec) 1(1-6) I (7-12) M (12-18)

Al 1x107* 885141.9" 11.2+ 45 875+ 5.0
A2 l 105.0£304" 19.3+17.6 113.0£445"
A3 322.0£91.3" 2251129 140.0£79.7*
B1 1X107? 105.8+74.6" " 2921154 1214+669"*
B2 j 107.01+274" 2131194 129.8+454"
B3 54.3+12.1 38.21+28.8 83.6t28.1""
C1 1x10°* 127.3£39.7 129.5£70.2 81.0+25.2
(] l 39.3+39.0 3431223 46.0+19.7
C3 113.0+34.7 75.71£30.8 90.5+10.7
D1 1x10°° 159.5+31.0 125.7£36.4 75.7*t11.1
D2 1 213.31+£59.4" 83.7£30.5 70.71+30.8

D3 l 164.5£30.2" 2831188 2524+ 9.1
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On the interaction between a surface wave and a
basic current in the sea I*

Akira MATSUSHIMA ™", Akira ToMizUKA "

*, Nobuyuki Gorto™”

and Masao Koca™”

Abstract: In the framework of waves with small amplitudes present authors study on a non-
linear interaction between a neutral surface wave (or a short wave) progressing horizontally
and a basic lateral shear flow in a non-viscous fluid.

The following results are obtained.

(i) Forawave progressing with a non-zero angular wave vector in a basic non-shear flow, or
with a zero angular vector in a basic shear flow, any wave does not interact with the basic

flow.

(ii) For a wave progressing with a non-zero angular wave vector in a basic shear flow, there
exist waves of two groups. Two kinds of waves in one group, either progressing in a posi-
tive direction or in a negative direction, interact with the basic flow and then increasc in the
amplitudes in a plane fairly away from the critical level.
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(damping factor showing the structure in
the z-direction of a surface wave)
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On the interaction between a surface wave and a
basic current in the sea II'”

Akira MaTsusuima **, Akira Tomizuka™*, Masao Koca™* and Nobuyuki Goro™*

Abstract: Present authors study the effect of viscosity on a non-linear interaction between a
basic lateral shear flow and a neutral surface wave (or a short wave) progressing on the surface
of the sea in the direction parallel to the basic flow (the direction of which is taken as a y-
coordinate).

The following results are obtained.
(i) For a wave progressing with a non-zero angular wave vector in a basic non-shear flow,
or with a zero angular vector in a basic shear flow, there exist two groups of waves.

One group is named as a quasi outer gravity wave mode and the other named as a viscous
outer gravity mode in the present paper and each group does not interact with its own basic
flow. A quasi outer gravity wave is almost not influenced by viscosity, and therefore even in
a viscous fluid behaves almost same as a gravity wave inviscid and non—basic flow. On the
otherhand, a viscous outer gravity wave appears due to the existance of viscosity and may
progress in a positive or negative x—direction with decreasing the amplitude, spatially.

(ii) For a wave progressing with a non-zero angular wave vector in a basic shear flow, there
also exist two groups of waves corresponding to a quasi and viscous outer gravity wave mode.

Waves corresponding to a quasi outer gravity wave mode consist of two kinds of waves
and are influenced only by the interaction. If ak,/2>0 (where a, k, and Q are a shear, the y
—component of angular wave vector, and a Doppler angular frequency, respectively), one kind
may progress in a positive x—direction with increasing amplitude and the other in a negative x
—direction with decreasing amplitude and vice versa.

Waves corresponding to a viscous outer gravity wave mode are basically the same as vis-

cous outer gravity waves mentioned in (i) and the effect of the interaction is furthermore
added to the results obtained in (i). As a result there appears a new possibility that the ampli-
tude of a wave may increase in some case.
(ii) In the special case where a damping factor showing the vertical structure of a wave m is
almost equal to k,, there exist three kinds of waves influenced by both the interaction and vis-
cosity, if 1Q1°<<va®,’ where 2, v and a are Doppler angular frequency, the coefficient of
kinematic viscosity and a shear, respectively. For example, if ak, >0, one of three kinds may
progress in a positive x—direction keeping the amplitude constant and the rest in a negative di-
rection with either increasing or decreasing amplitude.
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R &y (6 (1L
(x—coordinate normal to the basic flow on the
sea surface)

y : KEH R OB T, BARDO LRI LS
(y-coordinate parallel to the basic flow on the
sea surface)

z c EEETHELMEICES
(z-coordinate directed upward)

m ;P DSRIE T A OHNE D R R
(damping factor showing the structure in the
z—direction of a surface wave)

ky oy T DEED AR
(angular wave number in the y-direction)

w : ORI
(angular wave frequency)

V BEXREOylATV=az+V,

(basic flow. V,; constant component)

a : BARF O shear

(a shear of basic flow)

M=k

Q Q=w—kV

v EREHEEREL
(the coefficient of kinematic viscosity)

u i OBE DTSy
(x—component of the velocity following a
wave)

v IR DR OyRk Sy
(y—component of the velocity following a
wave)

w : FORE DzEkS
(z—component of the velocity following a
wave)

p I WICXBHES
(pressure following a wave)

0 RIKDOEE
(density of the fluid)
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H

¢, 1 IO y HE O ATATEE

(phase velocity in the y—-direction of a wave)
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Sea state in relation to apparent high sea surface temperature
in the satellite infrared imagery”

Shigehisa NAKAMURA ™"

Abstract: Apparent high temperature of the sea surface observed in the infrared imagery of the
NOA A satellites is studied in relation to sea state and/or sea sruface waves. First, a conceptual
model is introduced which suggesting that the solar beam and the radiation on the sea surface
could concentrate just neighbor the infrared sensor mounted on the satellites if the sea state is
agitated and wave facets could be mirrors reflecting the solar beam to form a focus just neigh-
bor the satellite. Considering the picsel size of the satellite thermal imagery, no possibility is for
application of Cox-Munk’s statistical theory in this case. A synoptic view is more appropriate
for the model. Examples of the satellite infrared imageries are introduced for realizing the
model is reasonable at understanding what informing the thermal imageries.
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Fig. 1. A conceptual model of the solar beam

and the radiation on the agitated sea surface
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rors with the foci just neighbor the sensor
mounted on eeh satellite.
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Fig. 2. Examples of apparent high sea surface

temperature observed in the infrared thermal

imageries of the NOAA satellites.

A) 1990 Dec. 2nd-06 h 59 m JST, B) 1990 Dec.

3rd-06h 37m JST, C) 1990 Dec. 4th-07h 53m JSt,

D) 1990 Dec. 6th-07h 07m JST, E) 1990 Dec. 7th-

06h 44m JST. (Thermal patterns along the lon-

gitude and the lattitude are shown).
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Fig. 3. Weather chart (surface) at 21h JST on
1993 Oct. 4th in which the two typhoons, T9319
and T9320 are included.

AOWIRE & RBFTNERE O M, —E QR
BB, W OLDEBOFIZOWT, ZORHRIEER
R o O WA A EEIRVAR) BLT
pEdE A (REEIR WA %Fig.2iimlic, £h
FNOEHE, FNFNOBLT, FBOBRNEERD
MBI —E L TWEhF TRV,

COWBmEE OREEREI, HEZEROERRICE
W 2607, ZEREFLEIZEREFCLEI0T
HrufEbaEN S, L L, IEWUEZERET, &
FEHZEEGTOL 7 Lo LTR, BYEEE, B
RELTHEETH-TH, [EHELTEEETHE L
RS TR S0,

27T, Fig2%2A45%L, WOhoHBOHTS,
WHEHIKIE & RESROMRE & 0ZIZ10CLLETH B %,
FLT, BEESEER, mEE LT, 8L220x10k
m’EHLND, BE, IOEAICE ZEEEOFRR
TrlmmEREL, TOFFELLHDELTHRAL -1,
o2 U, MMRBEEEICIE L EIAHEFEL,

& AT, [T OMERSBIC X, 19907E117
30H 2 B ES028 5 e Y EmETaRIc R L ckdb B L
tzo 0%, 128 2— 7 BREKHIECH» THREIESR
FEDOHEETICH-Too LIz -T, HWIIKRER, WEUR
ZBRLT, 20 PEET RIS -1 bDEEZDS

235
— ! —
A 1993 OCT 4 Ul 95
0751 £/ a0
/J”/\/ *
34
30N|
/\35  NOAA-12
— | —
§ 35N Aw’ §
B 1993 0CT 4 (25
1910 F/
27
28
W
30N]
- , NOAA-12

Fig. 4. Sea surface thermal patterns.

A) 1993 Oct.4th-07h51m]JST (apparent sea sur-
face temperatures for the contours of 30, 32,
34 and 35°C and the reference is 25°C ob-
served at the offshore tower station).

B) 1993 Oct.4th-19h10mJST (apparent sea sur-
face temperature for the contours of 27, 28
and 29°C and the reference is 25°C observed
at the offshore tower station).
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Book review

Scientific thought as planetary phenomenon

V.1 VERNADSKY, 271 pp. Nauka, 1991 (in Russian)

Vladimir Ivanovich VERNADSKY is a famous
Russian geologist and geochemist. In spite of
official recognition of his scientific merits—e.g.,
one of the largest Moscow avenues was named
in his honor - his works on biosphere evolution
became available to the mass reader only re-
cently. This book prepared for publication by
the Russian Academy of Sciences takes a par-
ticularly important place in his creative heri-
tage. Written at the end of his life, this book is
a generalization of his scientific research expe-
rience relative to the fate of human civilization.

A key point of the book is that civilization is
a form of a new geological force — scientific
thought — performance. VERNADSKY sSupposes
that since civilization corresponds to geo-
logically developed organization of the bio-
sphere, it can not cease and destroy itself. He
writes: “Noosphere — biosphere transformed
by scientific thought, prepared by the process
which was lasting hundred millions, maybe
billions, of years and which have created Homo
sapiens faber —is not a short —lived and tran-
sient geological phenomenon.”

Proving this thesis, VERNADSKY clearly dis-
tinguishes ideological and scientific aspects of
the problem. He emphasizes that although the
perceptions of the world are overfilled with
religious, philosophical and social construc-
tions (which more often than not contradict to
those which are scientifically recognized, but
which are nevertheless taken into account by
some researches), the supremacy of scientific
thought always exists. He indicates that unlike
opinions, reflecting the range of individualities,
scientific conclusions are obligate, because
they reflect reality and do not depend on our
will, and concludes that due to this reason
other perceptions gradually retreat if they are
inconsistent with a scientific one.

At the same time VERNADSKY recognizes that
a scientific construction, as a rule, is not a logi-
cally strict, rationally determined system of
knowledge. He defines science as manifesta-

tion of life, rather than of logic: “Scientific
thought — scientific creative work — scientific
knowledge are going in the grounds of life, to
which they are closely related, and by means of
their existence they induce manifestations in
the sphere of life, which are not only dissemi-
nating scientific knowledge but also creating
the countless form of its revelation, inducing
countless large and small sources of scientific
knowledge.” But he specifies that part of sci-
ence — the mass of scientifically established
facts — remains generally obligate.

The facts used by VERNADSKY in his reason-
ing — completely populated biosphere, impetu-
ous development of science and technology,
anthropogenic acceleration of geological proc-
esses — are presently sources of trouble rather
than encouragement. The second half of the
20th century has shown that imbalance be-
tween the level of social organization and the
level of technology puts civilization at the edge
of catastrophe. VERNADSKY recognizes this dan-
ger, but considers that instability that ap-
peared in the course of the transition from
biosphere to noosphere is not very significant.
He explains his proposition with the following
observation: “Science, as a matter of fact, is
spontaneously interfering in government ac-
tivity and, ---getting the more leading posi-
tion.” At the same time, he emphasizes a lack
of governmental forms for solution of intergov-
ernmental problems related to financial aspects
of the creation of the noosphere. Modern
trends of international relations are in a good
agreement with the prediction of VERNADSKY
that approaches promoting the transition to
noosphere will appear through the increasing
influence of science, although many of them:
United Nation Environmental Program, Inter-
governmental Panel on Climate Change, etc. —
originated from the awareness of the need to
maintain the biosphere rather than of the need
to create the noosphere.

The continuity of scientific development is a
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fundamental point of VERNADSKY’s argument:
“Nowhere— among the wars, destruction, dying
from diseases and Killings—we see weakening
of scientific movement. All the losses are rap-
idly reimbursed by powerful boost in practical
implementation of scientific achievements and
in organization of government and technology
on the scientific basis. It seems sometimes that
in this turnover of people’s unhappiness sci-
ence grows more fast and that it has all the
means for stopping any attempts to establish a
barbarous society”. “The cause for continuous,
independent from social and political factors,
development of world science (according to
VERNADSKY) is that” government life in its
basis is more deeper and more stronger occu-
pied by scientific achievements and increas-
ingly depends on science in its power” ; in other
words the government which promotes the
larger amplitude of scientific activity “reaches
the maximal power in the noosphere.” It is
easy from here to come to the conclusion that
development of science — due to natural geopo-
litical competition of governments ~is both a
sustainable and irreversible process, at least
while countries pretending to have a unique
role in the world community exist.

Today, especially in the case of Russia, we
can see, that social and political changes may,
nevertheless, lead to decline of scientific activ-
ity. The logic of VERNADSKY'S reasoning ex-

1995

plains this phenomenon: the decline of confron-
tation between the states inevitably decreases
the state demands for science as a source of
economical and military power. Extrapolating
this way of reasoning, one might come to the
conclusion that the prerequisites for growth of
science gradually disappear over the course of
strengthening unity of humankind. However,
VERNADSKY did not go so far. As a naturalist,
he derived conclusions from the tendencies
that were obvious in his time. His prediction
that science’s interference in society will result
in a decrease in the confrontation between the
countries and in the appearance of intergov-
ernmental bodies for resolving the biosphere
problems is now realized. Whether it means
that science having done its duty should qui-
etly leave social life, or new social mechanisms
for sustaining science as a geological force will
appear, we wait to see. Modern science will
find the answer to this question eventually.
The book of VERNADSKY provides an excellent
model how to do this within the frameworks of
the methodology of natural science.

Georgii A. ALEXANDROV

Institute of Atmospheric Physics of
Russian Academy of Sciences,
Pyzhevsky per. 3, Moscow 109017,
Russia
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Dans le cadre de l'art de la communication scientifique,
l'odix tokyo vous offre un appui pleine de services sur la demande.
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