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SUMMARY

[. Title

A study on the standardization of observational methods in ocean science

(first year)

[I. Significance and objectives of the study

1. Standardizing the oceanographical methods in measurement, analysis and
data archiving which are now of variety in ocean-related organizations is
crucial for national benefit such as marine industries, environmental protection,

ocean science, and military defense, etc..

2. The main objective of the study in this year is to synthesize the
oceanographical items which are commonly collected by the domestic
ocean-related organiztion and to summarize them for establishing national

standardization of observational methods in ocean science.

3. It is also one of objectives to clarify the problems in oceanic measurement

in order for the observer to pay attention to for good quality of oceanic data.

Ill. Scopes of the study

1. Physical oceanography
a. Temperature
b. Salinity

2. Biological oceanography
a. Phytoplankton



. Zooplankton
. Chlorophyll a
. Marine bacteria
. Bentic animal
Fish eggs and larvae
. Fish
. Macro algae

om0 o O o

3. Geological oceanography
a. Surface sediments

b. Core sediments

4. Marine geophysics
a. Echo sounding
b. Marine gravity

¢. Multi-channel seismic survey

5. Internet BBS(Bulletin Board System)

IV. Results of the study

1. Physical oceanography
The purpose, instrument operation, data processing and management were

described for temperature and salinity.

2. Biological oceanography
The purpose, instrument operation and data analysis were described for
phytoplankton, zooplankton, chlorophyll @, marine bacteria, bentic animal, fish

eggs and larvae, fish and macro algae.

3. Geological oceanography
The purpose, instrument operation, data processing and management were

described for surface and core sediments.



4. Marine geophysics
The purpose, instrument operation, data processing and management were

described for echo sounding, marine gravity and multi-channel seismic survey.

5. Internet BBS
The purpose' and operation for internet data processing and management
were described for BBS(Bulletin Board System).

V. Suggestions \
1. This study is strongly suggested to continue for long term in order to
renew the contents in holding pace with the development of new measurement

techniques.

2. The parts in chemical and meteorological oceanography should be added to
the report in future.
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¥ 211 TR-79 {4 o

AANDERAA INSTRUMENTS ' Catibration Sheat
Fanaveien 138, 5050 Bargen, Norway Thermistar String 2862
Tal: + 455 132500 Fax: + 455 137950 Serial No: 2042

Calibration is perfarmad with the Thermistor String connected to the recording unit TR-2/TR 7, Serial No.

\wide Range ). Printar 2860 is usad for reading the data, The Thermistor string and the recording uni are piaced in a
stirred thermostat controtled bath. Whaen the bath and the thermistor are in equilibrium, the calibration readings are taken. The
bath P Ire is od by a ref th ter, which in tum is frequently checked against the triple paint of water
(0.0098°C). Although the calibration data are given for a specific TR-2/TR 7, the calibration data can be considered valid for
ather TR-2/TR 7°s as all TR-2/TR 7°s are identical within £ 1 bit,

Calibration Points and Caiculated Coefficients:

Channal Reading N Reading N Coaefficients
Number a 4,9/ ci=z 2986 ¢ A 8 c o]
1 {reference) 1] / 17 0
2 39 - 95/
3 39 953
4 39 95/
5 39 957
6 39 954 ~4,792&-1) 3,5996-2 |-8,388E-6 | 4,300 £-9
7 39 952
8 29 953
9. 39 952
10 39 951
" 39 95/
12 39 95/

Formula: Temperature (°C) = A + BN + CN2 4+ DN3.
" Low range: -2.46 t0 + 21.49°C, WRA4 = 3825 chm £ 0.1%, WR11 « Infinite.
High range: +10.08 to + 36.00°C, WR4 = 2200 ohm £ 0.1%, WR11 = Infinite.
Wide range: -0.34 to + 32,17°C, WR4 = 2200 0hm £ 0.1%, WR11 = 10,000 chm £ 0.1%.

WR4/AWR11 are pracisian resi installed on the el ic board inside the TR-2/TR 7 (see Manual).

Nominal Readings (for quick check of Thermistor String oerdformancal:
Tempc20.15] -2 | © 2 [ 4 6 | 8 | 10 ] 12 ] 14} 16 [ 18] 20 |
ILow 20 | 109 | 198 | 286 | 375 | 464 | 551 [ 637 | 722 | s0s | ess | ges |
IM'c:ms 12 ] 14| 16| 1820 2| 24] 26] 29[ 30/ 32] 34
High 78 | 160 | 242 | 325 | 407 [ 488 | 569 [ 643 [ 726 [ soa [ e73 | 51

lrann*c:ms] 0 | 2 | 4 6 | 8] 0] 12 [ 14 16| 18 | 20 ] 22| 24 | 26 ] 28 | 30}
Widae

] 9 | 66 [ 1241 183 ] 2441 306 | 370 | 434 [ 459 | 564 | 630 | 695 | 761 | @26 | 850 | 953 |

Fam Na 149 Date: /% T 73
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RN Bo] AHEEHE TR-7 AHEA] ATFAHAA Y E0AAR LS b3 2ot

- Thermistor string R 7I&A9 @& S AArpgoh

- 71E2A19 %S ¥3(Pressure case® top-plate) W% Az JzH S Kot
ZHArst 2s AgE ZHARg

- 71AA AEE AASL nAg LES AR AAsY Fh

~ Thermistor string® 7] &4 )\}0]94 HEGUzE H A3,

- Thermistor stringg QZA3% % Printer® 972 Z AN 7% ZEARE
FAsm AAG

- AlAE HEEd.

- AEE vAEAEHERE Zob 7]&.

- Pressure cased] ¥+=rt}.

4) CTD system

LEZA HYE -5T~+32Colx AUEE £0002T7A 7Fesl7] W&o A
13 ARGl 8 FdT g3 mW A A - F2 FUAE FuAP 7 H
25l RAL WEEFE Aol Fout Aoz R3H vl HA 13 o] BA
S AAFEE Frh 5 A4 b ®Bo] AHEH A= Sea BirdsAhe] SBE
9117} General OceanicsAte] MK3C #lA Apgojtt.

NI

¥ 212 CTD #A ALY

Conductivity Temperature Depth Dissolved
(S/M) () (m) Oxygen (ml/1)
SBE GO SBE GO SBE GO SBE GO
Range 0~7 0~7 -5~35 | -5~32{ 0~6800 | 0~7000 | 0~15 0~15
Dynamic
+0.0003 | £0.0002( £0.002 | £0.002 || £0.015% | +£0.014% 0.1 0.05
Accuracy
Resolution 0.00004 | 0.00001 0.0002 0.0001 | 0.001% | 0.0015% 0.01 0.0004
R
eSPONSE 004 | 0030 | 006 | 003 | 0001 | 0001
seconds
Stabilit
2HY 1 60001 | 00002 | 00003 | 0.0003 | 0.0015% | 0.0015%
(1 month)
Weight| air | 55(25) 95 Dimension | SBE || 45(1143) | 12(330)
(Ibs) |water| 35(16) 72 (inches) | MK3C 27 20

x GO resolutione processed data®] 7%
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A, #Z71719 o3 1FH
I 5L /NEY F UAEE F

Fole BEA, BEYA(RAA),
(AR Felshe
g

A #BEE JARES AR)% A4S Vg Z2A
AN, A=Y 27AA), F

7171 44aWsE), 7]E ¥
3ol gtk G248 CTDEZ oFdS | 2.1.39
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¥ 213 CTD & & o #
i DM H 7|18R} A
A =2 ol B
2 £ 7] 7]
oA o= A m
ZHEA|ZIAIZE : 199 A - ! Al =
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T FH oy m
BEZ2AZE: 199 A = = Al =
2l X =z 4T
% 7| EF AL &
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2)

3)

- BALexAY & Y 2 A4%c
F FolE A3

- 25A FFE 01CT7ARA ¢ obgel 71 &gt

- AEATNHE FAd d3ee 224 ddWNEE 4
A ool 715t

- A& 5 AE Nansen A F7]e] H2A 7t}

- AF7]E Wireol 2RZA 0T

Ho| gaesAel H7o HES

e DK

- Messengerg 7|0 RAgch(o]d] Wired] =7t 35° o] 3 A £+
A Ao AeE FH9 Messengers F23AAH T84S A4)

- AF71E ke FAd Wb

- Wire 245 & AG(FF BAZ o3 A4 A7 £4& #dFded =%
o] €t})

- 10 8-S 7N EA To| &3 FARACN HSHES 7] A
A1).

- Messenger® @ojmdch(F40] 4 100mol el A$ Wiredl && diia ¢l
oW AE7|7 ARE W HAse FEY FEE =2 T US)

- A58 A5

- 109 %S 7Idd (P2 247 t712 =0

- Viewerg o]€3dld 252 ¢e=th(3 Algo] AP =A 2 IA2E=AE
g1 g AIFE o 71Edh g3 dAbFEe] AEstd A xAZE
¢ £EE gLoz2H Jide e s &)

T-S Bridge

- A7 F4& At

- 29X E A

- AXNE date FAd BErh(old Wire anglee] ZLd Al7| A S ST
th 7lsd & A Ao FHE vx FEE HEHS AME A o} FH
oz 2R BAE Fo] wire angled FJ1})

- 29 Dialg& %#&th

- 2EE 43 75T

- 4 & Dial& %Eoh.

- Q&S du 715

- AAE e F4d ¥e

- A 250 Dialg 2F3n &E& 9o} 715383, g%l Dialg %51



22 99 7155 BAE AE BT
=978 B,

FRe B

AAE Aabl Qe

4) Thermistor Chain (Aanderaa TR-7)
AFE

718 B% 2 Pressure cases At}

Time counter& 2% o] HAES S APl et o] FFaier o8
£ Q1 F ofFe 7153}

2928 AL B NS 7] &g

A 2Y2E “0"- ringd Case@AFHol 83 v2th.(47] Wiz
A7t AR E AL A f3o)
Pressure caseg& 2+

Thermistor string 3 ?‘i@f“}t}.

AF AT}

e 9

B FAZE A 7S ok 7] 5%

IS AFe

Pressure case® €t}

AZ17F 18] & ZFS oA @71z 7lgd(old DSU £x571S
g 3})

upRl et AFAIEE okl 7] &g

2925 Eoh

DSUE EF2o=2%H g

F%& U] Pressure casedl ¥ &

5) CTD System
CTDE o] &3 #=S A Jeldd o3 2o,
A o

AYE F53 Deck unit(2 9 216 FF)9 Zt RS ZEFA 7.

PCE AAN #3& 22398 FF5AZ.

CTD Winchg ©]&3%o AN FHoz HAMZ ALY 217
Fz).

AERA of2) o 2m FANA 1¥ AT AN F9 Lxo] AARRo] A
SHES .



- 858 22PN a5 F¥8e Y.

- AEHAA A QG F dste FAAA WA,

- dste FAAA FE AF o) (Rosette Sampler 2HE)

- =T A7 B AR ool wAlste PCAl Errort wAlstH Ag
d& TAFT AAS FAFAY A AE7Lo] 22o]shc)

- At Ao 10285 AAJPL(TF AR WAGA A E2HA
BHE7t &9)

AFAZE o

- BES7HA Q@ste sEWAA o),

- PCAA A5+y T8 3L U

- QEEY F ANE A Fojdd

- Deck unit®] A94& &}

- PCol Aol & HAEZE 89 T AYs 24,



FRONT PANEL DETAIL

o
OVF BIN HOST GPIB
OO0 0000 D!
] ACT XON RTS ACT XMT RCV
5 4 3 2 1 0

=ATJP-ANOAC>
- N B O oo

28 216 Deck unit
(1% : MKIIC, o}8&iZ SEB 911)
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213 72 FFARE A ¥H
o] Zollde ARANA 38 ARE AN 4 71714 A7l A3 A
gate #AZE 7ledr

2131 A8 HA
1) AL %A
Ztzte]l 2= AlE AAFALNA A FAFA BAY ZAHNGA 7L ot
o] RAWIA EF=] Je 47he FFF(Vo, 0CTH AZFaet wABe A
A, Q AYAELEAY 48 0lkg/ad F7to) WE & F/HE K, FB
2o BAASF; I 5C HFo2 9 FL2EA9 B2549 BAdGor & e
83l A4 W= AY EAE FS At EFE IAXEAY =
(Tp)=
Tp=T +14+Cp
o714
Co= (T"= (T’ = V)
P K—100
T FLZAZRE & 2%
t: BAY RaEAe &%
8 RAY JgeEAYd &5 (Ty =
Ty=Ty +I+Cy
o 7] A
Cy= (Tw—tu)(Ty +Vy)
K
ty  2AY B2EAY 2= (HAYg2xA4)
Ty : AG2EAY FLEAZREH g2 2%
A719] & RAY LAEAY 25( Tp)S AY2=A 25( TYEHA A
3N 9 FAE AAdt A=A Z: HEay )

_ (TU"TP)
=% a
o714
Pm i BTN AEFANA BaATLAERA A9 weg g gg zte
123



o149 Z,Tprt Fanat s $4Am)T 1 FolMel #&(T) Lehdrt,

2132 z23% £&
1) Thermistor Chain (Aanderaa TR-7)
@AM #ZE Datat DSUC B#AHo Jed SFHAFE AXH A7 A
et ol #(T)<
T=A+BN+CN*+ DN’
Zx A= EY A, B, C, DE A7) ZAAFIL, N #39 ot Hysie
%]

yud

H3AHe& 19 218% #Zo
DSU # & 65,0007 A%
DSU reader2# 9% N=0~1023¢] gte] ¢3
y
_LEZ 84 Computerel] 2] 3
y

L&L’J Plotting @

a9 218 TR-7 A& Ag #4

2) CTD System
gutzdo g w29 CTD AsE tSH 2L EAZS 231 7] HI2d $L&
A8E 47 98 AdE AgFAge] Basi
- 2+ ANE Aol ©F7IA EYA
)% FLAMe HA7AEEAMNI BEAXE AEAHFYA e He 2
Jeldth A Alol el A ZEA]A(Time lag)e FAdte Fo24 32 7t
o}

-

off X

o



- T4 8%

T FEE £E F9 Y (dynamic pressure)e] R Fo| 71131
Fotol EA Aol g AEE A, AAM9 AE&EEs o 1.0%7F §
EE 94X £x2& A% AsAHA JASNEESE ¥ dolvs AEE
AAEoZA 2 7Hssioh
- A AeA BFAEY Ao] ¢

A7 A== A9 dAA(Thermal inertia)ol] 71918t AXS HE w9} &
4w #AZX A2 AIFT xol& B, o9 HZFL A#HE (Recursive
filter) At 02 3747 AFAle £33 GETEE AXNLL2LEZN 7H5s
37 3+ d (Configuration file)e] RE v RAZRES AL&3todor st} 2l A
g =AE olde 29 2199 2o
$H Sea BirdsAtY ZAS-E AAAFA dgE sy ZZIW(SEA
SOFT)E 7R3t AREAAA AF3 ded Bol AMLHE AEL B
2.1.4%F Z},



Raw Data P E Aol A} F &5 data

¥

7z} Parameter 3t

& 4
Data A 5 : %24 Errord i
Sorting 2] P A SAe] et
|

o
0
2y
3
r:l_
I
k

2
e

|
Plotting

Jeh o

¥ 219 CTD &8 AHg AA



¥ 214 Sea BirdsAtelA Al FstE CTD AgA 2233

DERIVE qE
WFILTER % ¥H
10. BINAVG  d3te FARAz 3
11. ASCIIOUT ASCIAtEZ &4t

12. CALSIG  E=A4t

1. SEASAVE 24HzZ A®E +3

2. DATCNV  AARE 4, ¥ 9% 59 A5=2 ¥
3. WILDEDIT %de &g A4

4. FILTER AHAFUEE Fole AT T34 ¥H

5. CELLTM A7NAEEHA 1A

6. EDIT HEH AE A

7. LOOPEDIT ¢ AstA&=0] 23 A

8.

9.

214 2 #EAHE Y

fnc)

2141 AE2EH )
S F7}stzA7F 285 H W I0C(Intergovernmental Oceanographic Commission)
oA AAE ROSCOP-MIFHE Al&3te] sYFxAlRE i ROSCOP-M &
HEAY, BE7)H, FAATVNE, AFHIA, 2AANGEFES S 7sshA o
o] Jtt. AHFY ARE IAAFE B BEFAH FA BaFoEN FF Ho ¢
AR BAo #8354 @b Agd Ase CTDY 2% wW 1Im HF ASE,
AELEAL A% XFEFAY #ES Aoz Y g2l dol AR E i
B3
2142 #Z717] ol€A AA
&7l 798 W 2/Hse @4 RAGIAY FFupES VST

YU i
> oX
4 £

& X (calibration sheet)E 7FA 3 Ut} o] HAH LA HFE3o 7]7] AR }
o AAE BAXS} @R AAWE(A7], F4&, @FHAA, A & AS
7128t ¥ #ZE7)7] olFAA7F FHH o ), olg} Zo] 7IEE WEL FF
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#271719) ol ¥ AAR VYA W #8872 A= Ao

-

e B2 AUEs}l 87H7 g BY, §4, BF $& BHoT 549
g Roe AFAEA 10 AL FIHOZA 71%%—2-101 Hsg & 9
A e AT SN N8E 2E FATANBAA AL wES

—

THTFAZET Y. 1993, AL
S HFEARA. 1993, H Y
AEZ713E 3. 1985, S
S FA T4, 1984, ¥
Aanderaa Instruments. 1987. Operating Manual for TR-7

EG & G. 1990. OCEANSOFT. 99p.

EG & G. 1989. Operating and Maintenance Manual for CTD Deck Unit Model

1401.
General Oceanics. 1980. Rosette multi - bottle array system model 1015

~~

)

)2

(71747 9). 428p.

A e S

& > 2 o
-

o

)
| o e )

instruction manual.

Neil Brown Instrument System. 1982. Data terminal 1150 level 3 operation and
maintenance manual 1603.

Sea-Bird Electronics. 1995. CTD data acquisition software: SEASOFT version
4.216. 133p.

Sea-Bird Electronics. 1996. CTD system: operating and repair manual.

UNESCO. 1971. International Oceanographic Table, Vol. 1. UNESCO, Paris, 128 p.

UNESCO. 1981. Tenth report of the joint panel on oceanographic tables and
standards. UNESCO Tech. pap. in Mar, Sci. No. 36.

UNESCO. 1988. The acquisiton, calibration, and analysis of CTD data.
UNESCO Tech. pap. in Mar. Sci. No. 54.

UNESCO. 1991. Processing of oceanographic station data. JPOTS rept.
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2211 54 4 A9

guig o2 FHFe AAE B2 A7) wE £ 98 5 dFEAo] bz
A JeEda dxe] ztojo o3 A, stFo AAHT ;JT;} metA e EAAE
o AIFAY BEL Y A, 5F, WIS A4T ¢ Jde 71EHA A8

2 853 7] dEed 9% #5L 3“%*45}7‘/‘}«] 7127F H3 Aot

AFFo Zolde FrIEHY 4& giolst FEH. o] gEY 4L F9
e shstd AFFHA A A (Titration) *HHol —4“ A3 oY, 1922d F.
Wenner o 93] A7|HAEEE o]&¥ dEA(Salinometer)7t Hz2Z NLEHAR
qH7tA Fe7F A o] 85 Jdrt HZE AAEY $822 CTDY 2o
A AP AF8IA &) AHEE = e AES I8 FH7I7I7E 49 AHS
Hi Ao

2212 v FF
1) Aol g dEFA

g AFHsE 7T gubdd A2 Nansend 719 2 gk #ye]t}. Nansen
A471E 1947]12 F. Nansendl| 23] %22 A¢HYD AELEAE 374 23
AlA 1970089 FRE7EA] s FxALe] 2] AR EHUT. 2 F CTDA "o =915
WA &4 7] (Multi-sampler)7} NansenA <71 & tidsle] @A) da A&
g, AFe 2% A EZFZFAO, 10, 20, 30, 50, 75, 100, 150, 200, (250), 300,
400, 500, 600, (700), 800, 1000, 1200, 1500, 2000, 2500, 3000, 4000, °]3} 1000 m™
Z7DAA F=2 o]Fo A3t 22 PR JES B
7h) 83 AAY

HrFol XE Z Ao AR A9 dFsthe AYE ol &3y EEF
d2 AECDY FHZFor ARG of b HA JMed A=e 0.02% (%
1/10004) 7+ 4] o] c}.,
) o EA(Salinometer)& o] €3 Wy

g TFH G2 &l vzt HAVHAEES Agtste A E o] &%
o AAD e HAIAEEE EEATY AVAEES vudoen dEFgFe
2 gAskA o
2) FA A A7IAERR g5 FHde B



A7NAEES Z2HsE AME $30 931 vz P GEFS Yoy
W o2 T-S Bridge, XCTD, CTD § 9&871A Al717} @2 5o} J&d CTDe
Batole GAAA A3 71&s At
7}) XCTD

FLHZA ALLEE XBTS vz 2 83
of Wojmel AFUBANPOZH ANAEES
H AVIAEE gto] Ao HEHo] PColl 71=
HE Jte BAo AdE7] dFo) 135 ALLd

gt

J

T A4 A XCTDHAME
FA%t. Jte =4S B8 @
Hel AME dFFAFA ool
o

222 € ¥ Y &8

2221 AXRA
1) CTD system
94" ZFx

2222 @&k

eI E

2223 #AEFT¢A
1) o3& 2471 (Multi-sampler)

o AES A3 FAsr] HAdA=
date FAANA AFE dtAoF drh. H3
= FAdAY  Aee oEFAS7](Multi-
Sampler)el] ¢J&te] o] Fo] i gl o]
AL Deck control unit9} E&d 7=
Underwater multi-sampler unit(Z¥ 22.1
Fx)e 27kA] RFEo2 FAHY 1 AF
Aol = CTD #ZFA8E % A5
Husted ARAEEHZIE S AeEe 2470
7A BF JlsEtn, AELEAE ZHZe
Aol BN 4 glow, O Z2IFAME ol 2

- Qe S AEeAARd 44 g3 AQs7]d FFANT

- e Astde g BT g &

[e]
- g FAR AT AFE ASE ofFd 7S
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- Deck unit®] MY 2$1XE “ONAH2 ¥1 Mol Adz IFAHAJUEA
gt
- Aewe FEAY FAS A Deck unite] AFFHE 2HXANE FE F
A4y wAzE 2dert U
- CTDY 4+4g BuA A4718 Wd date F4d =23d 92 3A
3 & Deck unit?] AFZIE 23XE FErh(o]2M 1719 Bottledl A
7} © Aejoln, 7 thg Bottle?] AFEn|7E o] Fo] Xt
- gL AeFAder gEAFrIE Wdn
2) T-S Bridge
o¢d F=x
3) CTD

e FE

223 4% #&A8 A N

2231 AERA
1) @4 (Salinometer)
AN dEAS o)Lt AT H5 B FFAY] AMME JEel
8 2 Qe #47F Yotk )AL EF &4 (Standard sea water)et 2
FZHSEs ZA7 T TAL Be AxIAZRY AxFA FLA FHE
22 (Chlorinity)e E713t3 gtk A58 AN8E GRAZA FHsc €A
=3 2o
- A%E A, EZRAE, 9EAS Auesd HEANGEEAE £
7} QA FAd o] RFHEEA JHE)
- Z2AA GEA ALL ¥ 1098 A= /HEALTH
4o ¢ 9GS Yo
F2 GEAUNY &7l FAALH
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o
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fr

}

(ANT Add A7 BAH A

- EZ#49 Conductivity ratio® %3 Dial& Setting¥th.(Ratio= UNESCO
table(1971)& FE&oh)



- Ratiod] AZF =& 7|ARAZS AAd. (A7 dH 3
Nubgo]l “07e] Q=& dt})

- &719 FFHASTE WUl A EEHFE M2 AL

- g9 T AL wEgdA NARAES FAdrh (FA F 2= Ratiod
BHAL QEA ALL EY/A A% FAAAH)

- g7 e EZH4E wd T AS Sample2A A EThH(AS SampleEA
1-23] 718 A

- 29X g &xd #F

- 29X E TA G gEG

- Conductivity ratio dial& &3 A AlulEe] “0"d =& Frt

- Ratio® ¢ 7|&&t

- o] 5HANML 1043 wrEET (1093 Ad Fos OA HEZE EE

FE Al&slo wRgn)

2719 o] 8|4 A2 Conductivity ratio(R: : & 35%°13L A8 &=
AFats 5o ANAREA e BhHE 7] ddMe A9 ¢ BEST
7} 9aslne AAE EFH4 gl o} F 8 (Substandard sea water)E A&
st 2T, = BEANFES AFEsY A IS 1000)9] EHlE ohRFEIH T
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fr
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9 A
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= wle ALl ojw] 109719 Samplerttt o} EFE S5 Ratio® T3t 71
AN AEE BAsA FE Ao Fo
2) CTD
od Az
2232 ZTZaY &
1) Q¥ A (Salinometer) A& A ]
84 Sample®] Conductivity ratio(R)t &4 +3te] 224 dubxoz o}
o] 7R el o3 dRztol FAEG
7}) Tables ©l&3t& 4
UNESCO table(1971) =
) Ak o s Wy
UNESCO technical paper No. 36(1981) #=
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311 AEEFIE XA A 2 53

HEETFIAELS HYdoA dA AAARAN EFcde THE o)F1 glon,
dFel S - 35 @AEAHA we Al - AL E2EY Aol Bk wet
A HEEFIAES TASE FHE 2AEAY o9 A - FTHA BEXYEL
25 AHA 7FxE oldstr] Aol
312 A EEFaEY ALY 2 A8EY
3.1.21. AFHE

HEZZIEY AR AAAIS FFAPes FEE0 ALAZR L =4
AW HEEZFIAETHY FAHFE YotEe Ao, AFAFEL +HE T&£9
T 7 FY REFS Fotsty] fdelt. AAARAE 52 277 60 pmd
7ltkstet YEZ AFRH I lod, YEE FHqUste BHS T3 FES AF

s}, AFA = F2 Rosetted Van Dormn AF=7171 AHEEY. A5E AFE
g Al89¥e 500 £& 1000 ml 28y o] &3] ALEY. AFE AlEE
Lugol solution®2 nA%TH uAE Algs A - %39 dAv|3des #A - A4
F3et,

3122 AFEEH

224¢ /194 AWY 42 29 SAND, PRFY 2SR A
23te] herdch

AAREE 47 % FRUL mP AZSE b,

3123. 718 #or+3

313 FuEd

Sourina, A. Pytoplankton manual. UNESCO. pp. 337.

Strickland, J. D. H. and T. R. Parson. 1972. A practicle handbook of seawater
analysis. Fisheries Research Board of Canada. Bulletin 167 (2nd ed.), pp
310.
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83 5 3, A8 Aesh B4, ALY 48¢ TP 85 2Uh 52EY
2L FGAUA Ul dRgAAe] 2uALRY ol fEFAAD) B
zA dUAE 49 FFVAR AFAE FAE UL AL FEEFAEY
zA1E Belo] o5o] U BRE FHsE Aol THY.

322 FEERAEY AIYHE R AREA

3221 AZWY

ARyHL AA  AFAHA(quantitative sampling)®  AA A A (qualitative
sampling) 22 Y& & vt FAFAP L A G FESZTIAEY NAFY AE
FE S48 98 A=, AT SFoly dAEH 9 EXF ) TF
H TESHIAEY AFARE 4 F Ut AT 5 U= FBFARE 47 $

SN mestedol @ Ae Thed 2k $A4 ZAlsge] W@ duA 6] oA
dol APHY AL Fel AYAYL A$x, AR77N AREL) e
2 o2 AUAsted AW/NV1E ARST, A - FAAY Wolr} lemz AYAH
o #sb ARAVIE ARSI, Fol FAAA AREHS A8 B#RANL ot
Aol i@tk AYANE FFEE WRY A4A A=E 97 94 S99

o BAARE A dEY ArlEige AFAHE ZA = Aol uEH
stk Ztm el HEE M e AHAWHE FEdste Rol Do ol 93
AR 71719 eyt 271, BEe Z7], AW, dUSE TS At dBHA
AR gt el Bde FAAMY, FBAR, AP Qo ZALEH gE
WS Ah9E ¢ A EFIAE HES AMEst FEEZIES Ase Y

G99 AF HE, £r A% EFIEARACPRE o8l AYT £ 3
. e #5004 22 A8 #2 AL F Y94 MOCNESSE ol
3549 B 4ng 92 & Uk

3222 AEFA ,

APE AMEe 2AMEHC me EAM8A Ao AF A85E 7199 97
(mesh filtration), ¥4 £ 2] (centrifugal separation), 3 A (settling- sedimentation),
2o} Bt (membrane filtration) & ©|43ld FFHAAFS A AFHolA A=



volume), ¥l (displacement volume), &%
AZ 571 2% H(ashfree dry weight), =& &

ot
2%3
o
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]
<
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=
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0
JN
o
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32.2.3. 71et #<JALE

589 BHE AFHI) A2l ABAAA AL B4
% AUEE aTdE Agolth B FEEFAEY A3 o
A% QNP PEe ddol Fasith £¥ 2AUg ANTY FEE A
A5l A4she A= Fasdch AAEY FEH UT AT® A AND
9% setsly) YEw, UT Acd Aol HEgHol @

323 F1gd

Q= - oA 199%. FEETTIAE AHATH. AAY - HIA 9. FEIE.

Sh]



3.3 Chlorophyll a

3.3.1. Chlorophyll a ZA+e] A9 2 23

Chlorophyll @ A2l E23 & chlorophyll a2 AEEZIES JEHFS YehY
3hute] biomark2H o] g3t HAEZTHAEY] AEFES FFHoZ EFAs:
ojty. AEEFIAEY AEFES ©a7l obd chlorophyll ¢l Fo2 7|EstE
€ dgFde HAEEZIET EAde Aolotvd dAE FHI FU1E9
o2 XFHY QU3 o] FIEY TVHLE US| AEZFIESY] E2FE A
A EZZE 5 U “11—5:01‘:}.

3.3.2. Chlorophyll a8 ALY 2 A58

3321 A9 A 2 A

Chlorophyll a—é— BA37] 93 A2AA7E odds Aols Bl A4
< AFRE E92Y L7171 A, 2 27 2ARA A X—‘ld’?_ e ’\]’%X}
7 AR g chlorophyll a?l B4 o ABAHANAN L= &34+ a9gA AX
2= .

Ard Alge YFEBIAor 3, AgAe 7hsd we 71 A s
ot AREY ANBEE A74F "= phore size?} 075 #mQ GF/F A3 E AL-83
t}.

A8EE A7l AFXE 90% acetono] P
3l chlorophyll a& &% 3t} chlorophyll a9t 7]E}§1 S 2335}y

£ 9AEYsAY F+ Syringe filterg o] &3tk AE8E AR
3,000~4000 rpmel A 5~10%7 YARHY RS ALsht, Az
AR IS AY3td e 5o

[e]

p 4

A

o;,
N
b
2
X
N

A7+

A B4

e t
)

>

[e)

dn £ fo
ox 1% % oft
£
2

k)
®

ol

3322 #4717

Chlorophyll a& #4377 & A¥EZH FZ  spectrophotomenter,
fluorometer, HPLC7} o] &% tl EHFH o2 71& Ho] AL+ AH|=
spectrophotomenter©lt}, o] #Ful= 02 pg/l o] AgE =AY 5 U7 d&E
o ¥ Fxo XEX YA E fluorometerst HPLCE ©l 43t ST & o).

3323 A&
A" Z23E e 119 AAZFE duists pe/l 2 7170
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Sourina, A. Pytoplankton manual. UNESCO. pp. 337.

Strickland, J. D. H. and T. R. Parson. 1972. A practicle handbook of seawater
analysis. Fisheries Research Board of Canada. Bulletin 167 (2nd ed.), pp
310.



34 WA=

341 PAE 2] Ho # B3
I AEL <, AIFTAE, HHZ HYsts AF, AFH, GAE 27,
LAFE, vtojg|2~ T F2 APAE FASNY AFUFezE dutyog A,

AFF 2L wold 22 I YNE FRARL Ao ALNATL A5 HA2IA
o A4l s FoW 4LL FA9T AT, ol ABe A& ML
o FHE A% 29 - H48 BASH) e g BN AT =
Arel AR BHE 53 Aol 43 9x WA FRE TAoH, A
e} Foz RS sebae Roln

342 ulAE ALY 2 ARgEA

34.2.1. ALY

NAAEL 3% ANEY A$ JdAAZ7](Nansen sampler), =3 3)3 7](Zobell
sampler), Y271 2% 7] (Niskin sampler), 7283 7] (Neuston sampler) 5 ©]
gttt H4F A8Y Af ddAs F2 ZotAF 7](core sampler)E AHE 3}
o AedMe & 428 233 7] (grab sampler)E ©]&3dt] 3T} FA}o)
ol&HE AMH7Ie ARG B4 LA o= Aoy o]fIE F EAE o
v, AR7IE BE=A] HEIA A FHEHS o] §Hojokgt Fo

3422 AgEA

FATFE FFEFsAA 1 fieldol 30 cell o] &3-S AlF3td % 300 cell ©]
AE Alegt fieldel A9 dog2 MdEsoof g, °] A5E EUYZE fieldd
At Aggol v e ARAFE Fito FAFFE FEO

Ao AAZFE T3V HiAE A4 AAD “’éi"xﬂm% T3tedof gt 7Y
AF BEAHE F3t7] FAAE 30 cell o) FHE fields 22 1 cut o] 49
ALRE Aol Z+ AHAESY AAHE A8, ol HAY AT FTAHE T+
Ela= ek P M i B 7ﬂiﬂ-"ﬁr§: w3t FAHE Fsta, FAHA ABASF
020 g-C/em® )& F8t] WA FE A

AT F7E FHAE 01%‘* HFH S S 2AME 5 Uk BEE 9
o EAsts EE AlTFTAA FHuAAA wigFE F Ae TFHFS 1%E 9A
€. Loading *$Hol o3 wi¥Al Wi F71-E 3Y o™, pour plating ¥H ol 93
v FAl B g7 2Folt. wigS Zeld ddMTE 33 o] streak® F

1rr

% §2 o%

oft



AAAZ E017th. FAH L Gram ¥4, Oxidase and Catalase, O/F testd] o2
A A ",

o
SRF REXE QuA @ o, AT FHE AUAL o839 FRY &
-

3] 16S rRNA probe7} AH§¥ T}
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Fry, J. C. 1988. Detremination of biomass. p. 27~72. In B. Austin (ed.),
Methods in aquatic bacteriology. John Willey & Sons, Chichester.

Kogure, K and R. Koike. 1987. Particle count determination of Bacterial
biomass in seawater. Appl. Environ. Microbiol., 53 : 274~277.

Zimmermann, R. 1977. Estimation of bacterial number and biomass by
epifluorescence microscopy and scanning electron microscopy. In G.
Rheinheimer (ed.), Microbial ecology of a brackish water environment,
Springer-Verlag, Berlin. p. 103~120.



35 AMTE

351 AXNTE =AY Ao 2 23

AXTELS F AHANA HolAl& Fad RES AAY By olyg),
214 Holdd g F3le HAEUWY AdIdY FEE HIAANY, HAHZAA
FHEY YEE A Fog v dEE Ak B ANFEL o5 5H
o] uj9- ol FAE #7 WIAEZHE I F QA7) W) AP 2 EES U
BUE AZYER o8 & Yt B AAFTES ZAEIE 53 A9
W AMEFES] Al - WA 2XFFLZRY A 729 ARAFEL ol#s)
7] f1&elnt.

o

352. ANEEY AUy 2 A= 8A
35.2.1. AR

35211 &Y AA 5

c AAAA ¢ ZAA G S dESE X A4 (line transect)E A X331, 50x50cm
2719 FPTE =9 w2t A 7IED(datum)7tA dEH o2 AR F
7 MALEE ARG, AEFS JehdlE ARE 137 8 sl riE
HogRH NEEXEY 74 29 50cmtA L2 30x30cm BHY HEL A
Fia Kikid=3

+AQAA ¢ AN RS HB3E Hol X AM(line transect)E A A Fh ZF A A
o] ZAMH(stand)d] FE AP s AAsm, 4 ZAPEAA Can corer
(15%20x30cm)E o] &3t 33 AT AYE HIEL dF ANFEY AP
< A& Imm FEY A2 HejA HAER 7 FEES AT F, 10% 54
ya2doz uAste} Luksic)

¥

35212 3 AMFE

s AARAA . 20U ZAE A A(line transect)S Wit HFo rEFHozR
B AEo B¥7 BUE 474 50x50cm 2719 B8 FE 1, 3, 5, 10, 15, 20,
25mell A3, B F U EXste B AES AF A AFY 4ES
10% FAx=2do g s Fuksic}

cAAAA 1 zABIGe] Z AP P E Van veen Grab(0.] mH)oZ HAEL
33 AP AYE HHEL lmm BE A2 8N HYEW gd AXFE



S Y@ ARE WES 10% FAHAXELHCZ 23ty SHbdg), =
2 %2 EANFES A7 HelAe= Agassiz trawlS o] -&3 . AR
3HEE 2 knotoll A 1083 Qg

rlo 2
S
°}ﬂ

rs‘-'

X

g 2

3522 AREA
- T2 ARNE BES FEAE %A, EFTE SdFFE FYstd Y
2=

- AAEEe AAF D 20 AS Y VEHLRRE AEREE
A 29 50cmE 2 AEL] MAUES AAFS FAUdY BEAEY
MNEES A4S A”Y 1, 3, 5 10, 15, 20, 25mell EAste S M2
AFe ®Zr1Ec AdA A Z&tio) A Van veen Grabo 2 433 7
Hdg JEo ARz AAFE FrPY LT} X FE
o] EAste Aoz e o2 JUedn AAZFE F5FHX 3T
B, $3F2 AE FWd L E7E AAT ¥ SH33,
0CoA 48412t Azse] AT Agassiz trawle o] &3 29

AAE AL FF/, FAAF, FAAZFLE 271384,

4o a2 H{l Lo
Ol
2
2

=

»)

of jﬁ

o ‘l’ﬁ o
[¢]
o -
€ 5,

Fl_l:
o e
et
e
fru

3523. 718t #Fo AR

353. FuEd



36 A% - Azl

36.1. o@ - Ao} 2ALY Aol R 2

o - ARl e o Fe 27148 S3E YFUAR o F ARlE FEE
FaE0] Sat e FEEFAEHE A P31 BFE BARN, w4, 4
dlAE Fod AAAZA AFAYAY HolAEoN Fod 4L &2
o ES olg- ARt fd5Hel Ad gl FART :
A0 £am, A3 A% 283 Ad) @ Wy o
EE ZAGE BHE A o - A9 A - FA
B AbAs 722 oaatn, olfe] 271484719 4EA
o AEe] FFL vlAE BFLUL Hotad] dFALTEL B
A2g FHsEd Yok

Mo fd o
Bt qo b 2 30

o
AU
ok
4y
30
rir
N

362 1% - Aol e APy R A2 EA

36.2.1. ALY

ol& - xztoje] Ao F=2 o] &=H+= FHlE Bongo Net®} Standard Net(WP
II Net)olt}. Bongo Neti A F ol o] 8%, Standard Net= FEAFJ o] &
51 9)th Bongo Nete® WE9 =377 300 =& 500 gmel Aol o83, 4+
£ 60cme] Ao o]&&r} Standard Netts BE 2L 379 AV 2442 250 #m
9} 100cm@l Ro] o] & Ht}l Zt netE o] &8 ANIYHLE APEZE 2 knotoll A 10
LA 3=

3622 AREA

Fz4e 27199 AV 4TS FUNZ SASHL, ERTE 2AF5E A
kel vera,

AAEEE AW 2 FFLZ 1000 m*F AAFZ dehdd o @ - el
A% AAFe 2 vg AUA 27] g 2ol 4AFE GeuA gopE F
et

3623. 718 HoIALE
ozt - Azolel Aol Aol BE A7E ARFE L A7le) w ehd
F gl

363 FaEd
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381. ZFE ZAY Ao 2 =23
gutyg o g AA HERFEZA
e AN HE &

g B oh, o)F E

N
EN
i
b
o UL

382. AzF9 MWWy 2 AnEA
3821 ALY

38211 34 AZ2F

ZAIX G- hE3IE Eo A X(line transect)& X381, 50x50cm 7] |
F7E 29 wet Y ZIEHdatum) 7R AEH o2 HAX3l FHE A=
E ARG, =3 AEFE YetlE AEE rE) A8 5y rleuezy
H AEREE A37x] 29 50cmTF L2 30x30cm FHYW AEL A E
o A" HRFE 10% SAHAEELHOZ A ukgic},

38212 3y AZF

Z7 A 2R A (line transect) S Wl |59 V1EFHOZRE HEFY
¥ Brhe $47H 50x50cm 2719 WHTE 1, 3, 5, 10, 15, 20, 26mel A
Astm, FHE AEE 2AR F PETUO EA%E A2FE AF ARV

AAE NEFE 10% FAT=TH o7 uAste utdltt

3822 AFEEH

F24¢ 27198 AYY YES THHE 5%, EHTd 2ETTE A
g3t el

279 A5 A5 VEUoEZNE A2 EEY LA 29 50emEER F
¥ gz AAFS TrIg. 2 AS AFA 1, 3, 5 10, 15, 20, 25mo
EAsle Az2FY TFE A9 AANFS e
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Littler M. M. and D. S. Littler. 1985. Handbook of phycological methods.
Ecological field methods: Macroalgae. Cambridge University Press,
Cambridge. pp. 617.
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41 EZ2EHE

411 BFHAE #3539 53 4 A9

HEFHRAHANA EHHEY o]FE 7, 2F L Ay BEHY o] FoA
3 SAY siztolol RH0)F(Bed load transport) HElZ datA dojdu)
A4 BFY FxI AU A 4FE e YL dHY HAAAS
(Bottom boundary layer)e]@t 3tn], o] 2 & HEE A ANA YEZoz =
Aot A%, EFF 281 E Fol dF ETFHY sy A B
S mEtA AW BAZAAY HAE o5l olFES AFHo=
A &g goAo]l ot AAAAFT HAE o]FEY #AZ) AlEHE F
224 &34 (Sediment Transport Monitoring System: SeTMonS)el o &
g, Er"é 7142”“3* ol g durEA AJfe} ol2fdk FuH|ALEe] Ul
o]

O
LIRS E:
54e B2y

EMCM, 960nm<]
o AFEE o] &
EFo BEE
OBS7} 8 #=&
dEol glan, oF
HOZRE 1m ©] ‘
AAZ A2 wEdEY
(29 411 #=x). 4719 s /

3 dFe] 548 #5%
< Weight
T e #E 4 AMY
CTD7} #-3=o 3ot 19 411 SeTMons®] F3d AAE9] RYx

1) Electromagnetic currentmeter (EMCM)

Ax7123% SFAEE o) &3d {FE5& BFH3e 717124 1947'@ Tuckerdl
A& Aoz AL ol A F=4d F<¢ NSTS (Guza and Thornton, 1989),
C2S2 (Bowen et al, 1986) §9 AR Ao ®Bo] o]&=Ho ot EMCMY
FHole % (shperical type), H2&=2¥ (disk type) g3 #4¥ (annular



type)d 37Fx)17F QdtH(2dY 412 FX%).

3% 412 EMCM9] F5.

Al FEER 712 FFAE Faraday FEHH'C2A, 27139 o)
w2t A=A AF7 BEGE UE o] &3IH Y 413 F=x). AN BAY
T Mo AXERE) ZYo) AX FAoRREY FHoz e AFL HUE
o] glom, HAd T4 HFo] FAH ot A FROZ I TE
EA59, AAM FA B9 Ao WIn T AFS WA wE, AY
A3E op7|AI7IH, AL dFe f&ol vl g, AT Ly
o2t A Y (excited voltage)®] W3 E BZFoIN BT =9 BFE &
A F ALY F e AFo] Pz AZto g MR Hol Q7] &, +3
Moz 3F9 F /M9 AR AR S SAHY & Y. dtdez B AFE
of7] 3l AF AFol s ZF A7|Fe] VEAAY. EEo] xFH(2¥E 413 I
Z)d dsted ¢ o Z4EE AT ANE AU A S, 9219 AL gL 2
o] Fojxrt.

Ex = | -B - Vcos6 - singt x 1078
Ey =1+B - Vsing -sinot x 1078

o714, Ex® Eye Ztzt A3 Px-Px'$} Py-Py (V) t9] Sz Agelx, | &

AT Alele]l AY (ecm)old, B AV|AYE (gauss), VE #% (cm/sec), o0&

rlf o o sfn =

i~



TFAFY FAHA F34 (s)olth. EMCMe #24Wd: goxn ok Hog e
£ 3m/sec AE03, AR AA = WY o 2% Axolt), 2o Wz
o tjg <t ‘%l%—’—‘?-E(response time)9] A& 0.1%o)t}

Excitation cvil

current

: i E)
Excited voltege (£7)—{ fw—Excited voltage (£

219 4.1.3 Electromagnetic current meter sensor
EAE,

EMCM9 Z3& ot 741?‘5}?- 457 449 2L EHA FEY B
o Aol Arz et FAAE g Fd YRR Add F454
U o]lE AF3E FXT A% dFH =L HGA 2 )9 S A
do] Z3ttk. EMCMe @3de 4830y Ygd 93 AxLFE £x8 o
%}715 ZF &3, %—t— 10Hz 159 AES $datz 7] WEd 45

£ #3539t

3: A OSL' 2 ﬂfio

.I

PHELS BHHE /12N TR £330 BB o glow, ¥
A=7t gegel s gAgt 23, o] A7E 4T W
4 59 B30 §olstt.

3) OBS (Optical backscattering sensor)

FHozREH "o EAHHEA FAE T3 AETW ZAHEE Nephelometer
F9 EAAA Py = 0BSolth. o] 717]+= D&A Instruments and EngineeringA}
o o3 AFA o] AMEL L ZEY HYME IAEie EF o=
(IRED)¢} HREZ FA45o] glen, o] HdHEE 4709 A& tole =2 olF
o2 o IRED:= s34 o2 50 °, 3322 30 °9 Zx(o] AFAM= 50%



WAoo 2 URItHaZY 414 =),

o W AEE HDE FANY H9ue
JeEs Yol AWHE T £3U 248 Ao I3 140 ° o) ¢ e Fu
A3E 5L ATHL

- oy
Y e Sl )
L oheeE ST

VRN ARG 0-dviog IO frmp A

b

e

¥ 414 OBS @33 IREDY 4 ZEod
e =AE,
oA TAEGE Yo FEE AP HAuAHS T3 A RHERY F
T ez FAAFEY. dRtel o3 Ho] i A dAe =9l FAHE
(refractive indices)oll we} Z38tAl F&FS w7 o, Fadd @S AA
SSC #ez vie AL 353U EFEZY A2 (d: E5E2 45, HFYEY
FESHH AR & Aednt 2ER2 A9 ARAL AR BHo] AAR

—_—

@9 A ESHHEE 7HAZ AAHooF o} MM HuA PP A W
A2E FZBSA OBS7F Z&E z 370 39 94X dAANA ZFE ABEA
Z171B5 A AN AFE AAFeEN FuPe HAAE Rolx, F WA
2 B3 HHES AFsA PN 25 HHES FH7EA =A
719 9 HEs dF TEE FAAN A HAF S AAE Aotk &3,
AN duRS AAgH e Aoz Afd @FAFAAMY H 2 5
E &S F4%t9 H¥Y FES dAste Aol TG FEY WA AR
M BaEd 5 Jde FRHEZY =EHd v& vUF 39, adF sx9 W3



3 OBS2HE S &9 A sfd=rt Hojx7] wEelth A 5 ¥
HAEY dA=Z7 % 71719 TR wE g8tdg. UA HA-Ee F4$ Hy
=% £ A& FE} Skg/m’ o3 A HAZ A%, 27 0005 kg/m’H 0.1
kg/m’ olt}. o] 7719l AHL A% B3 HA AAE SN =& XHEA %
= #AFd HFstn, FFAA HgAe A& vl$ =27 wiFo, BEPAL
qFHoZRE 02m ot FHAAE HEES #AZdEd Qo A P F
A Feth oldd FHoz A WM E 2o} T olF 2R FAAME
gxo #Fo] YA o 71719 EGE & AP AV A RAon
(¢ 0.05 X 0.018m). &L Z7IZ A3 HAHULZRE ofF Jl7lold = Hxg
F e (F4 003m), 988 FHAHOZ Mdsld F3U AR AR
=

o
Fol @ RREAY 35/ BN A¥L BEY FE Aot

ol

0

Ol

4) 93 MA (Pressure Gage)
AdFAME €059 ¥3E =3 717124 PDCR 930 gauge-type©l t}.
o] MA = 97 Druk ALY AFLE Z7|+= 195 X 218 X 1.90cm °]|H, 7€
A AgS oS3 2
- output
«span: 10 £ 0.2v
- linerity, hysteresis, repeatbility: £0.67%
- operating temperature range: -40’ to 105C
- operating pressure range: 0t 5Spsi
- offset calibration: 7.5% 0.7v
- offset shift with temperature (0C - 80C): £3.30% full scale
717191 9#% 543 54 Fo SA4o] 2R WE GHAAM st
24 HAdA FASHA FaAHE AASY FATAH AnRE AAEA A
Mol FA(offset)@t2 715R oA $HHCE A8, AAQA ZAHE &
Fo ¥ geHd BAAE o83t T FER LA
71N, cwt o 2 BT AT BEoH, hwe BT T hw ©
AesteE sl Fgold ol¥A HuAL HASY HAAFWH (least square
line fitting)2.2 42 F@#TJAHL o2 Zrh
Wm) = 1.048 - V,, + 0.015




gAe AAT T, 9o FRAL ol g3te] ARY FAY AARE AN
o HEFAL FEFY ATWRHE ALF AAWORREH AN Eo|E W)
A A FHd S ARE HE S KE AT A % s, o

B £ABES AN i AAE B AN F F WY FARL ¢

4 AERE 22092 AA FHSE WF A AATY. AAZYE Fela
Fozke AAZE AAYE ZAHE GGt AT FARS FRAFEY
Sqrol olg nAYY 223 el EAel oJa WEBHE FPRR] AvE A
ol

4.1.3 SeTMonS #H]9] A& 712 (Data Logging)

A8E 71EZ8E FX(data logger)= Z4EF ZAANMERZ #5d ARE FTA
A AFss ANA EFBE AN2dME G4RRoz ojgd 1Y 415
(A)= Data Loggerg o438 718 93 SAHZX BIVZHN, 1749 4 2
AY TFLo] dod FEs o] W Data Loggere A A 59 FX3 24
T FA F383H, 1 Ao A7 FAL HFEHAAM FEFA(Seria) o2
o] FojX}, olu] FAHI|IEZNY 7FE ZF °T‘:— A9 ASoe 17 415
(B)g} 2ol BAXEE B3l AdZH.



| = = —— @~ COMPUTER

[T POWER 5UPPLY |

(B)

INSTRUMENT

SENSOR
& |
" DIGITIZER

POWER SUPPLY l

ag—— = — =~ COMPUTER

13 415 (A) Data Loggerg °]4% ¢
(B) Serial output port7} 7=}

42 NFHAE

421 NFHHE HH FH o A9
A E = .
o j}——: i‘]—rﬂ (Piston Corer)= AN 70 §HEL AAsE= 7 Foltt
o j‘z oz 2oi@ ST ANE oz dF (barre1)°]l_5°17} =
AL BE (weight)S F3}3itt 270 o4 Fo} Fo] F j_]EE }oi_,
- T M= X*IT—I'S_]'

gt ZOjAIF7]7) Zo] B A Ao (2 421 F=)
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29 421 H2E ol el A4de FEAYA I BAE,

422 Ave 33 2 94

N2E AZ71Y FHE F40) gt AWM 2 HHEL ARFezA 7}
g A2 HABANRE 2 Aol Av HHEL B AAFOZA 7 ABE
el HHGAE WY & 9t 2 s AFThE Aol BHe wHe &
#9458 B B¢ 2Tl AAY F AAAX %7] W), N2ES To] 7)
23 W § o) =olst LAY Qo) B o] WA HYA =
ol ARHAY, S35 AAHHESE Yoz ¥ YUY zoj¥HEe 4
Hol gloiAE 297 Bon 23] Rasd A4 #5 AUt AL o A
2B AF71E 27t BEsA oA EReld ARE ARSE AL
2 #9931 ok

e o

S

me ok rlr & 4
F oy
e

N
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423 ¥4

J2E NF7Ie tdSd 2& 2Fo2 F4H Ut (1¥ 417 2F=2)
@ Trigger release mechanism with wire clamp @ Weight stand ® Weight
. collar @ Weight, Lead ® Piston stop ® Barrel @ Core liner Piston @
Core catcher (@ Nose core

]
|
fi -
WIRE
. !i/ CLAMP
|/ N
i
POINT AT WRICH —
CORER RELEASES o
/ <) @
[ — ]
LOOP OF SLACK
WIRE EQUALTO
FREE FALL DISTANCE
— 3
p— (@)
e (5}
" ®
l”// @
/ .|
TERMINATION
FITTING
M
—— (@)
e a0
WEIGHT OF AT
LEAST50 POUNDS

Y 422 J2E Fole EAE.



Z3d WE-S weight stand Fdi7]9 78 & T3 WstE barrel®] Zo]
w2 223 wiltl weight collard]l weight® # 2 A]17]3 piston stopS
A3t A g

@ At&38t1A} 8 barrel&2 strap wrench® JZA gt}

® core linerg barrel £ ¥ 1 barrel?] ZolRt} ¢ 45 cm A= ZA A&
}.

@ Wire® Zd| pistond @ZA3}3 piston pin®E I AIC} piston E9
gasketS =<8 A8t core liner 22 pistong Lo ¥@ET boltE =
oA gasketE ¢AAZTH olul core catcher® ¥ F JEEF % 7 cm
A X pistong "o Yol ET}.

® core catcherZ core linerdl 2o ¥4},

® linerZ barreldl 2o ¥ 3 nose cones strap wrench® F-Z A7},

® wire clampg Aol wired] ¥FA711, AFS3t A wHF o wireE At
2= _

FAAEL FF AL F 7

@ AFZAANA FAABE A

@ pilot corer7} HAHE X7 AAAE HHs] Wy, A& AAFo] =
&8 2 Ao pilot corer’t HAR & AoZ BEHUS W W
& B3 BEIESE FET

= Zi% HEch old AF7|7E FE3] HAE
|

@ ANFE718 Aaroz Zol L&A, pilot corerst A1FZFANE AAZCE Al F7]

=2
s z 1 nose cone2 AAFT F core linerg FojWit}.
ANE7F 7452 linerES st EetaE vl Ra HelZE wplE
A F linerel TS EAIRT

4332 31 7 4

Bowen, A.], Chartand, D.M. Daniel, P.E., Glodowski, C.W., Piper, D.J.W.,
Readshaw, J].S., Thibault, J. and Wil D.H, 1986. Canadian Coastal
Sediment Study: Final Report of the Steering Comittee. National
Research Council of Canada.

Guza, R.T. and Thornton, EB., 1989. Run-up and Surf Beat. In: Nearshore
Sediment Transport., R.J. Seymour (Ed.), Plenum Press, N.Y.: 173-181
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511 FA4#S9 JHa

SHEAVIE 1FY AL 25 DA FAHAA wAHAL A5 E
#As FAE FARE Aot FAL EE AYZAMA 4 A2k U]
74 Z1EoHE ARE ogEY. S¥HAY ddE S ALF, AW
A WA} Eole = AZke 120 258 w3 FAHLR AMdd F¥E 7S
Ao d&g 2ge g vdeEldng. a2y 5 2%, d¥E, 283 Fidel whek
gHAEz g FALS AL £ L dEEE FHsY EAYH. 2
2t} 100m ojW 9] FAdAE dwtA ez vh-A = (bar-check)¥ & AHEdt]
Ae 2A= Aol BYsig, .47 E54 BAHL AN 2R

512 gl £F

5121 &4 &3 =47] - Simrad EA500

Simrad EA500 S &=4715 A 2583 AA RFAH o 4R
¥ Simrad MDM (Marine Data Management) systemol GZ %o} Ag7F 3=
t}.
1) Zule) #+4

EA500-& sounder unit, 2782} transducer,
CRT & LCD display unit, 283 printers
o2 F4Fe gt} sounder unite EAS00 |
o] FA HFEOZ  transceiver module, |
digitizer module, single processor module,
interface module, control processor module,
28] 3 display/ethernet modules o2 T4
glo] Uttt transceive moduled & 3e] Al
Az F418 FA3 1, digitized module
e o2 AIZE YXE 2zz yEse AFs Al 7lsE @9
single processor module®] A& bottom detectionol 3t At 3} 2+ vl s ¥ o)

19 51.1 EAS00 €383417)

o 0



st Frt, 283 $EE54E (echogram)g YEAT control processors ZE
Z15& Aolst F718 AFlE 7T e W YRIFANEH] FAE @I
display/ethernet module control module®] 23] Ao ¥ n display ¥ &-& video
Az 71 RGB WM& WHEW ethernet FE-E LAN interface® 9] 34 9}
o] AHRwHS & F Ut} interface module RS232C serial interface,
Centronics printer interface, 9 #+Zx¢} 718 XA 7]17] I3 ojypza Y&
AZFoz o]Folx Ut

transducer %<& 12 KHz®t 38 KHze IAFIAFE J7MA= 2749
single-beam transducer7} ¥-#=o] 1/]eA 37§7tA] M2 & FH4+E EYF
o2 a#x A TEAZST Atk CRTS LCD display &2 SFS4AE9
Agstd FA®E JeEl 2 joystickel Y key padE AH&31H Z—]’% W ARFES
ZARE ¢ Ao printere S¥FHEY ethernetE T3t Y T HHRES

Uetde, 71§ 3-802 A& ET

AR S#FS47]9 EAS00S Aol A4 JIEAE AMEEA 1 By
Holl iAAFEE S JeElWEA FH750] txd goz F5r ZHUHE §
ste] S i A A WAL O] Folo & RIARIZ 9 A7) HEe] w
gt AgE ot 8o REHERE EHXJEM HAE EXdgs 1 549 4
o] F4vtoz I + JUE 7|5 E #FL Utk EBE 27HA] FHFE FA
o AbE3EA A EHAHF e Tﬂrﬁioﬂ g EHAHY BEHAH o] sttt 53
EA500& 5000 m ©o]4¢ A3z 433 FfAAY 7|F9dE A5 U9
TAHAHAATN L 5 A

—
4y

2) Zvle As

Range 1,5,10,25,50,100,250,500,1000,1500,2500,5000,10000 meters
Ping Rate Adjustable in 0.1-second steps
Software multichannel tracking algorithm

Adjustable min. and max. depth algorithm.
4KW (12KHz)

2KW (38KHz)
13.3dB (12KHz)

22.8dB (38KHz)
1.0, 3.0, 10.0msec (12KHz)

0.3, 1.0, 3.0msec (38KHz)
13,000m (12KHz)

3.200m (38KHz)

Bottom Detector

Transmission Power

Transducer Gain

Pulse Length

Max. Range




3) Zvle &8
lODeration Menul_

l1.ping Number|2.Ping Interval]S.Transmit Power ]4.Noise Marginl

[Display Menu |-]1.Color SetIZ.Event Mark |3.Echograrn Speed|4.Echogram|

Printer Menu |-

[1.Navigation Interval‘Z.Event Msrker IS.Echogram Speed]4.Echo,qramr,qin|

[Transceiver Menu ]_

|IMode [2.Xducer Depthi|3.Absoption Coeff.[4.Pulse Length |5.Bandwidth|

IBottom Detection Menu[_

|1.Min. Depth|2.MaX. Depth|3.Transmit Power|4.N0ise Marginl

|Eatherr1et Menu I

ISeriaI Communication Menu|

|Annotation Menu|-|1.Event Counter [2.Time Interval]

IN avigation Menu I

ISound Velocity Menu |-

|1.Profile Type|2.Depth upper & lower|3.Velocity min & maxl

[ Motion Sensor Menul- ll.Heave lZ.Roll 13.Pitch l

|Utility Menu |-[1.Beeper|2.Status Message]S.Display |4.Defau1t Settingl

5122 5% &% F47] - SeaBeam 2000

SeaBeam 20002 12 KHz9 &35 oAl 28709 292 A7) (projector) S
Al FRAIZIY, BAE ST HAHAA WAlEHO] HECILE I E
847019 4=417] (hydrophone)Z 418t} oluf A M9 =g FA=oz 23
wholl i 9o AT Z (90°-12099 FAE FAC FAFY. HFEA 9

3 712X E ZAMAY &3 2 FAd i SuXE AAoZ Uelds
NI B o S B8 A4F FYAFARE 71988 5 v AFH dA
2o t}F&3&E47] (multi-narrow beam echo sounder)o] th.



1) Znle +4

SeaBeam 20002 = A Underhull Array,
Transmitted Rack, Receiver Rack, Data
Processor Rack, Peripherals, Motion Sensor
59 57kA st=dolz FAH Je=d, &4
zte &3 o] #4500 AUt
7} Underhull Array

ZAA AA s FAE Sue] Al
L FAFRE o]FH, LR 28709 LA
719 o8 XA F - 58 WY
A2 Dome WHol Z3E5o vt Domed WieE 39 vjis B2 AHE
st dEY, dutd ez "¢ e 532 YA Q2 Hydrophoned H] A%
NFAEZHEH BHIs7] 3l G5E F2 AREST
) Transmitter Rack

3] S A=
Host Computerd] 2|3 +%
B-¥ pitch, roll, heaveol t]3
Shifte] & BRA3 L, £8€E
=3
t}) Receiver Rack

dAlguE FAste FARE A3 ZEEZM Host Computerd] 2]sfA
Ao}= ¥ Control Main Frame, 371¢] DBBT Main Frame2® TFAHo| U
Z} DSP (Digital Signal Processor)t Host Computer® %€ 2] B3 o} wal A/D
HEdle AR E HAFe. 53], 2939 YHFEEL transformerE F3l9 3§lo)
23 A¥Ho glon, Hdols 151dB 7HA 2AHE £ J, HdEF (Band
Width), #ZFo]5 (Overall Gain), TVG (Time Varring Gain)s< A ZE o]
93| A Alo] AT}
2}) Data Processor Rack

AFHZ o] F o1z1 2s24 209 sudFH (Micro-VAX 4000-200)9+ A1
Zo BaAR D FARE Fojsly] g 199 48679 AFE (Host Computer)
2 o]FoA geH, “]‘4%}#51-4 A4 LAN2.E dZHY glof 1de BE 3
FEY Mdoez A A FAFEG FFAMe dd FAYHE & 5+ A
2 3¢HUY. A 1 BFHE SHANE AloJE& HFH (Host Computer)<t
LANSo 2 7= o] AAA Az F4l, 4 2 AFE FPgch A 2 7

1% 5.1.2 SeaBeam 2000

EEEHN "Ad duAE ZYAI= FH ot
138 48 wowd VRU (vertical reference unit)2

£ ¥ o} pitch compensatorol] A Doppler
Zgo A ZFE5 9] projectors: FHA o

1



FeHE A 1 FFH AcdozRE A A5 A A 715
W, Aofg AFEH FP5Ho| vFo] FFAAI HH H¢ 2 53
AFE o3A o] Fof X}
u}) Peripheral

AFHA o3 39 B £ Agd 2938 =EIV)HS FUFANE @

3l Tape Unit¥ Plot Unit22 ydro} E3], Plot Unite 2% HxA R 21
29 ARG E FAA UdEll= Wy Plotd A 239 AP YeEhgE

A4kl 2]d Side Scan ImageE F2]o 93 T &o] 7153t old g 71 & A
2 EPC-9701VT #=Zti2 745 Sl
¥}) Motion Sensor :

WAg FEY YRS FAA717] AT AR 2AMAA 9 BAF SR 923
H, 52 94 2 £, 4ABETE AFeA AL AFEHA AE3
230 F£EL B8 AAN MYy JdEARE A&, FAHEYAY F8F A
52 o]lg§"rh

o

2) Zulel 4%

Depth Mode

<Shallow Mode> <Deep Mode>
Depth 10 - 600 400 - 11,000 m
Transmit Beamwidth 4 x 130 2 x 100 deg
Receive Beams 61 121 - 91
Receive Bandwidth 4 x 15 2x 15 deg
Pulse Length 2 7-20 msec
Ping Interval 1-2 2 - 22 sec
Projectors/Power Amp. 14 28
Hydrophones/Pre. Amp. 42 84
Source Level at 30 Deg. 228 234 dBuPA/M
Frequency 12 KHz
Pitch +/- 75 deg
Roll +/- 10 deg

3) Zyle] &

SeaBeam 20009 AZESoje A S9AN5 Y Ao, AT HAAZHAE
13 2 I5A59 FIAHE A4 FAUT ZA AR Yd=F Ut A9
2 AAZLG gHE F2 @A o]Fo A TAFYY AL HXAR] AAHA,



=R £3F 449 1nd@ =
A AEEROY JAXNPEFT S U=
olaiA YA}
7hH S35 9] Ao

FZA A9 35 2 A9 67 4859F 8 2o Pygor
e A7), BAFAY AZE 2H5Y AogPoer FAFHO Ut R E
o HHFHRL V1A S B oln AAHA & WFF (Parameter’s Value)
e W& wFge WAoo NHEIEE Holgl
. AA3 Z2HL side scan imaged] & AL 0
A "ot 2A 2 FANTe] AT Aoje Hxo AR AL AAE
goz2M Z 973 A ouig mof S9ste Aol "asit &32 Ao
B e Zol 7AAH Utk

(1) Sonar System Parameter

g0l A3, A% @
2 2g4Y AR

2

SeaBeam 20009 @% £9A ZlAMez 1AW Pl SHo BE LS
H A%E ARAFE 9P R o1 PPoz TAH A

(2) System Mode Control
Hzo 7hsdd H 239 AL A5 £A5H Al2He] AR T BHF
= ¥ o =E Idle, Survey, Roll Bias, Shutdown®. & FAF 9t}

(3) Sonar Display Menu
T30 dig Aoy He] FE o]F i gloen Host computerd] EAHE
v g E WA= o] &8t 53], SeaBeam 20009 714 & 542 side
scan imageE A 3te HHol 3]

(4) Signal Processing Parameters
2 R FANS Mo g HHoZ olg AAHF -L gEA79 A
of & 9%& v

(5) Master Status Select Menu
Al2" 945 483 ARE A3y 98 A 488 AAse Hye=

&2 @AY A" dHEe Rl Hadt 33

(6) Receiver Menu
DAANZ g 4 HAT ddF g #4F AFE A ste gHez F
2 FANZA g #2 d9FS ZAZH

(7) Real Time Diagnostic Menu
EE WFAA Ao did Ate TS A oz AAZ Hxo 7}
SA gYstar Z+ guje] digk Alzke] YA} o] Foj A of gy,

ol



1}) SeaBeam 20009] HAFH &

S5 Ao we}t A 3= IXNZ 48639 HFE sA Ao
+ DSP (Digital Signal Processor)®] 230l 9Js|A olvtza NZE A3 sty
Wi-e gstd REY MEE AA, AEE A A HES AN &
FH (YAAHKR E Motion Sensor )9} A AA7E S 93 VAX A~
doz AL olul Micro VAX 4000-200 A1 28& VMS Operation’doll A
ZA 239 (Batch Processing)®] Ao oJair F2 HAAZE M7} o] Fo)A A
€t Host AFHE F2 4 2 F419 Alojd #AHE Tzadho] EH9HE
A Hlate] VT-1300 BUE g 259 AAREL 259 A, 719,
B A EF (F7)7] &4, Z2EHY FEF)o] F2 o]Fo A} RE H
#o] DCL (DEC Command Level)olA o]Foj2 &= By oz FAHY Qu, &
of d&FAe st Meol A FPLrt
(1) Display

T4 ME AsAE ZHE A RUHAZ FEAstn AR &FF

2 EFAHA 7R AgFol LY RUEA dHEhA e BEoz F

A=l 9t
(2) Startup

Ao J5F FEAFES A7 AT PHoR o] HH AP 259

BAQYgs 80250 2
(3) Configuration

Alzdyel X Held 2AAEE Aoste HHoz F2 449 Fg L A

re]l ARG g dHoE FAHAA
(4) Plotter

A2dle] 3% A E&d fig 9HoR

o E¥e] =AY, 99, &4 ZEE

o}

(5) Shutdown

Ztde] st 22 HAFEH A2y AY T2 9T

HOZ o]Fox Qlth
(6) Archive

g52a9 FAHHRE S AT H

Reel Mag. Tape, 7t1EZ R, M EHAS

HolX £% A8 E tA AFHZ A9 A
(7) Filemgr

ox
a,
k)

Plotter®] Aol& 433t
B_?'E} Py oz FAE g

mﬂ-hl

o
of\
A
prh
N
do
)
od

Ho2 A5RT 9 backupFS FIHFrh
S T A5 AFS FEH, 711E9
= W@l sddo.

Ny



=S DEESN
e DY
FFAGATA,
e DRSS
et DEESS

Marine Geodesy. 1980. Multibeam Bathymetric Sonar :

1993.
1993.
1992.
1996.
1992.

AfA FEARD A&
FATFES AT aF
TFEed SAHVE AT
5 deAf gy A1 AARE aF
TG 2 EAUS F3 AYEHRA AF

2 SHREAT

Sea Beam & Hydro

Chart SeaBeam Inst. Inc. 1992. SeaBem 2000 Bathymetric Swath Survey
System operation Manual (Prepared for KORDI), 1:92
SeaBeam Inst. Inc. 1992. SeaBem 2000 Bathymetric Swath Survey System In
House System Test Manual (Prepared for KORDI), 1:152
SeaBeam Inst. Inc. 1992. SeaBem 2000 Bathymetric Swath Survey System
Hardware Technical Manual (Prepared for KORDI), 1:95



52 #4354

52.1 84135 2 logging 3
5211 FEA v 74

T AFATA 2FE5d gA4" $34+ LACOSTE & ROMBERG Al
SEASYS marine gravity meter system model SE4 F&4 AN, ZEAS XX
&t platform¥ FEHAE F#H o2 FAA7] AT F A HME RH, gyros
715 A17171 9% 200 HzA A Y719 SEASYS AZEAE HAFA77] 9%
Compaq 286 PC ¥ Fujitsu DL 3300Z& ZHE7 < go] it} o] & F
200 Hz 3747194 PC € Z™EE 200 £4 CPU roomo] U= FH Ao &
= 21954 Gravitymeter room®)] o 9t}

5212 FHA 71549

1) CPU roomd] & PC ¥ ALY FF7] otgol A& 200 Hz stable AC power
source?] & AY @3 (71/2 olgtn 249 YS)E FE

2) PCe AR e AY 29AE A

3 A AF S A FHAY F HY 29X & A

4) Mol ¥FEHY PC/l A5 HUA AFo2 SEASYS T2aol A5HY F
A9 platform 18|31 gyro%t FEA ALt FEH7) AFste 29 4-1
I 72 wAAZE gHe vetdth 54 FEAC dE"EE dods FAT,
gyroZt d@HE des & 1580 A28 5HEE &3 £ Mo wje ALE
SR A HHI(AHA)Z B F o] FAHL W HEe Ao wEAst
t}.

5 Al oAlA EF yes7t oW g QAR dojstA "ok olw PCo 7B =9}
ZHEI FAJE AES €3 AHES g

6) dEHAGo] YA o] el o)W Gravity meter roomo.2 7HA4 F

¢ olzdE dogleE FEA A BAE A U3 F FId e 23

3 =
= 2AFE WA $Fo2 ° ol Bt ¢ WA EAE F PC
3

A YE #8381 Enter 718 ¥E¢
7 ZA F x7] gtde] oW v 10&vtth T8 dolEly} W EAHY =
g3 g ZPH 7| Edo



a¥ 521 F l 371 A FFE A2

71 =
FFFH e A FHA AA (o)



5.2.13 SEASYS &ZEd o AHEY (1) - €83 £ 24
FEHAN AFE AFANE ARFH @RE 4EA 7|2 S (ine ID)E A
3 Tt FEHAE AESA €S dole v A EEEH A AR}
PCS CMOS 719 #ZXdl dol FAHAR FEAN 4T 715o] AF}E Fol=
200 Hz 334D F5718 AHE3le] PCol WA AlARG R A3 A7HS
FAE & vk WA FAF FH AR o) Ft Fo FAF FAA AN @A A H
o2 &3al7)ol 44 3H A X (Navigation system)d] A7+ FEA49 AL o
]74 Folok &, olojA EHIE 71E& fstd HEe IdRE ¥

2 =4
8BS AR Folok g,

1) A3 E vtre 4

7hH FEA7F FEetn Q' dEdA obFAu F2E wid wwrF Vet
1}) o] select proceduresE A1 &3}l enter 71& FEh

t}) Proedure menu’} YeEldT)

2}) Update line IDE A =3l enters FE}.(my_line #= o}F4 FHAEE F

A &%S e FHolh)

uh) &datEl, 223 R 713 E ARESte] 1073 ool FAEEe AR o

B enter& ¥E2W v 27] ez Eoprty ol 39 line IDE M2 o
83 =Muo) EAHG.

2) @ @ A uRE W
A

7h FE A AFstn de AEHOA ol FAY F2W ud dwrt vERd
1}) o]ld select proceduresE A B3l enters: ¥ H procedures menu’} “}Eh
Ra=3

t}) Procedures menuol|A 3¥-& )

2) AE BE dole $8 FH o] 94 %Zlo}t’i Hyes A2 AL e
i AQNE tA 3 B oW YE XA enterE FETH

o) A4e] A7l Julian DateZ EAI€th

v @ gg vl m Jod YE, JUE F1 oW N& X I enter® ¥4,

A N& Azt 5 g AAA7)A &skoh

oh) tr&o2 @AY Azte]l YEUH olF BAA IR & Hole YE FET

Z}) KonMAPS] A|ztol] gtFof Ajzhg Y3t}

5.2.1.4 SEASYS AZESdo] AHEY (2) - 2¥F 9



Y% 292 YA YA T 4, 53] FHAY FYE HAsoof
o, ol Alxgoe] oWy HeE WA @kexe FHAL A FFA
(KonMAP)9| A|zta7 € A5 Al Ahg vt o FHs9 8323t
ANzZEAZE F A 9A AEREE b £ FEAEe) 3y, £45 71E o
7kA 9l A8 S F3EE KonMAPAEZF A 7Htime-tag) S 71802 AT HIAE
22 JAEG A A5 AT & 9FS F.

Y5 THAY ¢F 29XE Aok . €F 29Xt FF5HY FHAY
olge]l AZ w AFo] FAHH A & ride FHZ o T2
AAE e PHL olF7 Y E3A main menudl M 29 toggle =Y S Mes}
3 A 4989 toggle alarm A X E A €3},

52.15 SEASYS AZE{oe] ALY (3) - Holg Ay

tolg Wdelr FHA A2"HE v 24A1z0vic} 3 Jle] LS AFHoE
BN Bd e =7] 9 0916 MbE o84 ozE s=rj2Fd o 459
&9 dolEZt AFE £ Uk HolEY WAL FYH FAHL dAHoRE FoA
7122 HEE XA F8F st Aol 7M1 ui@ Ay sl=gaad 3237}
AZEHAY A= A EXAY B F50] & A9E ooy FRFoe=
B & wol Fojof gt

52.16 dl°olE HY Uy

1) T8A7 &5sn Jde FHodA ofF7u w29 Wl wFsk veldo,

2) o] u} 3, = select proceduresE A€} enterE FEr}.

3) Procedures menu”} et}

4) Procedures menudlA] transfer files to floppy disk& =3l enters F2
b o] vEldT)

5 HAAAY EFdv FEAY £ APl dA FAHEER
S g AR BEU YE X I enterg FEU

6) 7Hd 29 FAUFH FH yvehdth o] gdo] Wiy g yYdoletd nlg
ZIRE 52501 2 HD "27A& =dojHo Y3 YE & ¥ He g 3
Yol ¥ SE =HA FTHAZ.

7) Hds e dE = fg2AqA AfHd o HAAGN YE FET
enterg TEU. old st=r2IA M AR g1 HESHE NS =8 F
=3

8) Transfer completegh= WA X 7F Yo wWigjo] g g Aot}

2]

=13
=

of)
)

Al

rr
o

=z
i



9) o W W Aol Yow thgel HAANA YE, B o F HIRYL A

E N& ¥E21 enterE T2t}

5217 T84 F&8HY

D F3A A5 e FHANA ofFIY EHA WA dwrt JGEUR
toggle switchE A 3o},

2) 7}) toggle spring tension. servo, )toggle torque motor switch off, T})
toggle 200 Hz switch offe] A2 A=),

3) tA o} &7y EA did wiwrh YERE select proceduresE A € gt

4) Select procedures menu®lA} terminate program< 41 ¥ 3o},

5) PCo A9 29X& 113, 200 Hz9 AYE 111

6) mtR) 9o 2 Gravitymeter roomel £¢ FHA ¥
7tA E#A clampAl Zl T,

P

0.

2
24

U e
e go
>,
2,
o
1?‘1-:
o
fu
ml

’
]
T2

522 dFHEA
5221 A&

s 2 ddes dEE AFEA FHez o5 AR e SAHAUR
AR NFe ALsne HFEE AFGelA fFFTY FAHol o]FoXA Feol AT
Azt g AP e By ol T sEFHA did A7E ws v
& WMotk 1992 FF FAA &7 3o T H22 AFFHANT =Y AA
go] $82 AT RAE AVIE BAA] &Y FHATA YR F A =N
. 28y 29 2ol A e Y FEAY £&£F A=AY 71 R HY
71€e AF7F MARLR ZFA YA &7 Wi 4EH TEE AT 7
&9 77t AFTE AR gith ol B A7 E T AN 2FYs X4
HAEEA 92 2 8% 2 A=dg WY FGofsin I Fe 2 AR
277 9% A7 gEo AR AYUIYPS AT 2N FGAE T3
R8P £471€S Y AFARE A5 Ade A FHo2 o

saolde FAEAL W] 4NE FHYAZA ATFFH) BE &% W
38 24at TS ogdm FAAES HEY A BAL BN &R
2 2Rg ANGE £59 T 2A%N AW A2 L ¢4 T Y= W
ol utg £ oAAE ANY + Atk BF AP FHZFL AU

1 : THE 52



g ATUY YR2RHY IHE TFHDE AN A7 72 HHE sFse
ohooleh Ze BHE FAAEI ARAA B4t Bale] AR nISS & £
gk T FHe AT AN RE AF H¥o| YAH) WHs T

A gonz H44e miyel EATE HHE o} o)) 2L EAE 2
AAAE R BYAR AVPHT APo] AN FYLE IR 4 ok

fo

5222 HGF5HAS Ae

Al MY FEEAHL AZIAA 71AHQ] 29 B0l MAS 8F &=
Aol ZAHEH7 dio o 71z x wAQe T3y Jul. oxe] F
< Hd 10 mgal ol&tjol AT 5 glon o)y doHoz AHFF YPx =A
ol 7bedttt & A% AVl 2ae RAF 2 mgal oluiol glojof Ik HAloA
39 g% ¥ 9% 49, 437 &= Y AAe 7R ua g
A A A2 10,000 - 100,000 mgale] IEE b, Wl AsleFo] 1
ol o3 Zt&Ex AV FHEEA APHoln dlAH):, Wl £59 WYt
FARE 27 FER A3 tEEr 3A & FAFE 98 F719 ISR
IS AAZIEER B 5 Ao 28y £Y7EEQ B9 A7 dad. $84
© 5% 34 43 ¥R FAANE 98-S e AT 9o Axdd. o
B FTEHAN 2 EAFA WG A BFez uAE My JFS
LA FE ¥ FEHVSEY B AAEY YigezZ2A ANE AFFHAA
t(gimbol mount)o| ZAolFel Hx9] Ji&xe wet AFEFA EEdA sise
WS olgditt o] ALE FHIMEEA U RAL & Fojoidrt yRRe
AGTEA RS E BN 2Ho] gloy LACOSTE & ROMBERG %37
t THNEEE SAHS I AARASE Al2WE ZEFa o

LACOSTE (19539)= <A 9o X9 ¥ FHA=Z $HL
2 24 Y9922 cross-couplingS A&}t W Fxo 93 7]&oxH
71803 ] Agte £H/EEE 38 € /&9 W87 @ $37

]
3

g o ® o

lo A

~
o

SxAto]l 949 Fel mE T4 couplingd T o] AFE Al W &
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2 27 A "ok o] HME Y-S FHIE R wadd #AQle] A4 AHAHER
o =27] Qe FHVEE ERE BT YA 2HE SR 2k B A
gojof gt LACOSTE(1967) AE+EfAddd dd Jde THAE 2 =A9
AFF7] AEH = &R o FEse 2F5Y FAHoE dojyr Hiz
d AFAEA HFsA
FExAAA AAQ A FHAE zero-length 2Z Y7} &
2 AP gEE st Woz oFofA J&e AFYHA EAAY
a

|
S, LACOSTE & ROMBERG)°|t}. & #AFHAE AolZ Ao Mg 1
$F715S /1A 2ZYPPoZH FAAAM, AdAHA HEREE, o2 Fo AZi}
g JEY Fo| EF AFHA o3 AFA "ot o] sAAFTEAY 2AHEY

£ 12000 mgal 7tAlo)l8 AFEE 001 mgalEM oS $53 AL 233 9
o AP4AdA 0 ~ £100,000 mgal®] HH WA £, £37 71&EE HIA A
7haA Z3ete Algs A3 Hd st 22U A exle &

Bt} 3% ¥HLACOSTE & ROMBERG, 1990).

]

W)

5223 2785 AFTEHSA Al

Eal)

FEEo dA" ANAFTH SHAN2EE FHAM (model-s), AALFE B
’B‘OPOq FHE FAAINE %*%?’_”‘3‘3}7%] 4, tFHE AFAIIE AR (servo)E
E], Zto]& (gyros)® 200 Hz 34 A FFA A, color printer, Compaq 286 HF

l

B 2 AT Ao} BE FEHA 24 4 SAHAAE JEHE A PC S/W ¢ =
AP B As 48 SA ¥98 S/W (MDM 2000 ¥ H/W (HP
Workstation, Data logger)$ 22 FAH o}
HFFHAE AAN Aol FRAFA A
£ AAE Joh. FHANAN M F8% AL
Eﬂ°ﬂ w2l AA7F 2F}e2AN FHAN v =
F AT 7Hel Uk B Al BdEo] mfg HojuA ELF wFo] A
,E_ej E4g Az AL 3 AEEF 0001 mgalE2A v o 9
AA, AR, MBRRE 2 Ao)2F BE AAHL SEASYSHE Al2" S
oA AFHORE ]°15L F UAEE Hol 4. ¥WH FHAZRY 34
Ars ZAMAY AATE FHA A, SA, AE FIEL, dA 9 S AE
T34 2F¥x8% ©UE Z?H%k}-*}x}iﬂ Aol data logger HFE S| HoJE Mo
2o 71E5H EYHE FA HATSE FHQlo] 7MEdEFE =Ho Utk XA}
Z£8% FYAFE AFEYA 29 (Marine Data Management System, ¥ 5.2.1)
Zell Al dlolE] wlo]Aauje] RAMM] $X], &, £58 42 T ¥/ ¥ == A



A3t magnetic tapett PC floppy disketted] 28 F AFAW F AFEo
gol AT = Ut
¥ 521 27359 A5 9 A9 MY
INVENTORY DECRIPTION Maker | PARTNO | oianTiTY |LocaTION
NO SET. NO
LACOSTE |S/N
S-GM-001 |BATTERY CHARGER/ELIMINATOR 1 M
c R/E ROMBERG |BCE1001 GM. Rm
S-GM-002 |CABLES ’ 1
S-GM-003 |PRINTER COMPAQ |MDL 286E 1 S-4-2
S-GM-004 [PRECISION OSCILLATOR FUTITSU | VDL DL3300 1 "
S/NMA530932
S-GM-005 |CPI BOARD CALIFORNI | MDL 855T 1 GM. Rm
INS S/N 60896 A
MDL
S-GM-006 |CPU INTERFACE BOARD L&R 1 y
ASM500
MDL
S-GM-007 |PLATFORM CONTROLLER BOARD | » 1 "
ASM501
MDL
S-GM-008 |[POWER AMPLIFIER BOARD ’ 1 "
ASM502
CALLIF.  |MDL 4015-
S-GM-009 |[POWER SUPPLY MODULE 1 ’
INST. 700-1
S-GM-010 |STEPPING MOTOR ACOPIAN  [DI5-20 1 "
S-GM-011 |GYRO AIRPAX  |K82701-P2 1 S-4-2
S-GM-012 |SERVO AMPLIFIER HONEY= I\ Lor16 1 )
WELL
S-GM-013 |LABMASTER DAUGHTER BOARD |L&B S/N 009 1 ’
SCINENT.
S-GM-014 901104138 OLD1  |GM. Rm
SOLUT.
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1) Recording Instruments
0% Ad @49 718 AXE ZFA SercelAh] SN358/DMX Al
FAo=2F 712 #Anlgt DFM-480 A€ 8% RUYH, @ad txd
H, 4 338847 59 A5 Y A2goz FAHY JH. o]F 7]
Z8E % 1-2msZE AYs 96 A @A AdFd 4 7] BE A
7128 £ dow dA o537 oF 42 B/t A EHE 4 AEE 60 Hz9 =
x19€, 8 Hz A5 ¥H, 154 Hz 25% TYHE FHAUG. 715 22 &
SEG-D tlgEglZ#d2 ¥u (SEG-D 8015)°l0, HFHoZ 7| olxd
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6250 BPIZ 7]Z38t}h (Sercel, 1990). 71 &Ane] Autz ) 7]
5313 2t}

o
2
n
rlr
2

¥ 531 7]EA1 2" (SN358-DMX)e] dubzQl 71

ITEM DESCRIPTION ITEM DESCRIPTION
- CONFIGURATOR - SHOT
Aux. channel 4 Record number 100 +
Seismic channel 56 Next shot point 100 +
Sampling interval 2.0 ms Refraction delay 0.0 ms
Signature block length 0 sec Low-cut filter in
Record lengh 8.0 sec Notch filter in
Dynamic switching time 8.0 sec Fixed gain first gain
Internal time break window | 12 ms Master analog unit 1
Early shot 0 ms Scan type 1
Acquisition polarity + Group number select | 1
Gain trace display type variable area | Seismonitor gain 1
External parameters internal Number of scan type| 1
Reel number 95 Single trace camera 1-1
Number of files per reel 150 Sequential camera 1-1
Shot point increment +1
Fist fixed gain 4-7
High cut filter frequency 154 Hz
Low-cut filter frequency 8 Hz
Low-cut filter slop 18
Notch filter 60 Hz

7} Type of Instrumentation : SN-358 DMX

1}) Software version : M2-C, M3-C

t}) Recording Format : SEG-D, 6250 bpi

@}) Traces monitor : DFM 480 oscillograph, Tape deck, DMX unit, DMX
power supply, Logic unit, Logic supply, Slave unit x 2, Geopil, Epson
printer, EPC(9071VT), Oscilloscope

2) Energy Source
2350 g2A8

o

42 71E ooz MFFelw. vwlw Western

—100—



Atlas Aboll A 19840 A A & EA(Sleeve Gun'™L wj@Z A3l
AAETFozA AEoR ALdE HES HUF oA, XA GAL ARE A
< 7 Itk SYRAL2 3 TFRE ERHETH 2 597 0664 ©lste] 1¥o)
Aen OHL 115 164, 246¢ Fo] vt 2583 AA £y gL
2 7ol WeH e Fol 226401380 in®)Ql 16 7 Aoz FAHB 97T
AbEE Holude $9 £ 1132 Lotk £8BHA LS P/Bo] 7]& Bolt A
Bot o 22 v A Jepdo =3 A wdeA F7) BHrt 45% HA 2L
Ho 12 Fagy AES Ze A3 2AHES HdAH dch(Fontana
and Haugland, 1991). ©] w] 75 £/min &% AFIYAMIAN TFH ¢HL
ok 95 kg/cm®el® o] o= ok 5-10 mE {A QA o= Zold w
£ I, AFITY 398 47 Aoy FAAHA ALL g3 2o}

Source Type : Halliburton Geophysical Services
High Pressure sleeve gun Array

Configuration : 2 String of 8 guns/string
Volume : 1380 cu.in. (22.6 litter)

Pressure : 2000 psi x 2

Distance between Pops : 25 m

Firing synchronizer : LITTON

Sleeve gun type I : 10, 20, 40 cu.in

Timing coil ( " ) : 20 +/- 5 ohms

Sleeve gun type II : 70, 100, 150, 2x150 cu.in
Timing coil ( ” ) : 258 +/- 1 ohms

Air compressor | LMF x 2, 136 bar (2000 psi)
Peak to Peak (128hz) : 20.29 bar/ms

Peak to Peak (128hz) : 34.30 bar/ms

P/B ratio : 15.7 (128 hz), 26.3 (256 hz)

3) Streamer Cable

2Fdse gAE FA FXE NG 97o] 45651 mmd ZF2 AMG
Abel opg 2 2EFW (AMG, 199Dt ¥ 53.1). o] 2E&H wd 54
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2 Reed et al. (1986)°] SEG B L3 5 RIAMA FHSE H2o=
E 5324 FE3AY 96 Ad ZEHHE 100 m ZolY FEFIHLead in
cable), 2m Zo]9] dZAFZHadaptor section), 50 m x 2 Zolo A=
(stretch section), 7 m Zo]¢ FAF3Hweight section), 2400 me] A3t
(active section), 50 me] AZFF Bo& 200 m ZHole ZXd| mIRFE
AJQgezN 2EWrt AH Aoz AJE F JEF AAFIUANH
531). 25 m ol g 7 Ad 4 FAAA 24 ) FA719 wE FEEE
3~1000 Hze F3 tiFoA 6 V/bary AT #E ZEHAMG, 1991).
2EHE d3te FAE FASL FH 2 A4S A7 Yt A2
A HF 0.78% ZE WFH(shell sol K)2 FXHY Q). =3 2EZHE
A Ao gt 4] ZHolZ FA37] st F 10 Ae FAxALGHNE
] 5~6 719 A Fhuith B 9A0 R 2FIY HolHE o] &std
me £39 XS 9, XA 2E 9 ZtE(feathering angle)E 3H
o FAzAGE FARAZIE WA Aol FELEAI A ok R +18
7hA FFASHEA 2AFo R J¥E FAHE fFASE FXolt. Holg FHAxE
A/l 4% (wing angle) & 2EZHE T3 HRE F3 nAs=dH, o
o AL&StE 2 FagE 27 kHzE @48 FA35 9 Fasde AXA &
=2 AdAH9 glen (Syntron, 1991), AU 2EFHH 9 AL o7
Edg=

Type : AMG 45/51

Low noise level : 1 ¢ bar RMS

Diameter : 2" (5.1cm)

Length : 2400 m

Channel : 96 channel

Number of hydrophones : 24 per 25 m/channel

Active sections : 2 channel/section (50 m)

Frequency : 3-1000 Hz

Hydrophones : HC 202 E

Sensitivity : 24 V/bar or -92 dB

Operrating depth : 100 m

Working temperature : from -5° to 40°C
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Buoyancy fluid : Aromatic kerosene < 5%
Breaking strength : 4500 kg

Cable depth controler : CUS-8301

Cable depth leveler : RCL-3

Lead in cable : 100 m

E 532 FAAEY B8 BHEEA

Description Characteristics Response Characteristics
Hydrophone 24, HC202E Capacitance 0.037 pF
Arrays/Section  2/1 Sensitivity 6V/bar
Array Spacing 25 m Frequency Response 3-1000 Hz
Hydrophone 0.957 m Sensitivity 1dB/100 m
Spacing versus Depth

B i 3

1% 531 AMG 9%6:1d 2E g
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534 &3 Aule &

uzYgoezs &HBA ¥lE (sleeve gun array)g BAFA # (¢ 50
m) FEFAA wigi two-string Y A (7T mE T3 35 HS719 4
4, & 2TH HolE (streamer cable)S ZAUFT} oju, 2Eg M &g
B9 42 Zole BF 6-12 m (FI3ZE 65 m) Axo|th Air HF4H
Aol A e 3:9te] ¢FF 7] (140 bar)E Sleeve Gune £3td E&oz F
A3 WEde g LA oy o)A HFxyF Ar)ed o HHAL
HAEE A SE noiseZ FL3Th mEtA §3Fo] MEZYE airgun array
g AHEFoEA olEd 24 H2E AAANE F g AN E sleeve
gunol 25 bar A= F7IFEANA EHxol= WH HAES F3 gund
SAAHE QA 135 bardl A guns FFAIZIG FAZIZA 962 &
Ed s weight sections X3 £ Zo] 2900 mEA] cable depth leveler
(RCL-3)2 HA3] g AolE =zAHsH JUAgIg. FAdE AN3E
SN358/DMX A2"d& F3A A7Helzd 715%4 SEG-D FHZ  6-8
z 2 158, o 71E4H 9 ol §5F& &3] Hdt DFM-480 7t
W& o] &3t 96 Ado] i3 A8 E wol Bt} E3 near channeld]
AEe A% & EPC Recorderdl A 7] &3ttt sleeve gun®l shotting 2]
A HAFE Al2"d WFdE T2 (GCS0)E o83t F7|gte] g
135 barg FAE FEjdlAM < 9% A ZE gun shottingg F 83},
Navigation A|2®& o] &% d= 9 A (F 25 m T+, 44 A
W E gun shotting & & + & Yo}

535 BAMAtE F5WS

exgze A Qe dA4T ¥ Axde g4ns DA
o2y FA, £4 FA, 283 715 FAZ Jdd (X 533). &
Konmap ¥ #2 4 A2=gE AH&sted %6 Hd 2EHE o] &
At At AdE A8 G54 dud FAAA 19 Ad FAAAY A
24 AFE o 100 m Aotk 2EFH A A uE L3 %A
1-202 F#YP=E M TELARE 7MAE F F, CDPe A58
el st kAo vE W FEWANELS 28-14F 0] H™ 2400-1400% F A
=5 zZterh BEd 7N £ o 5E, Wzt 19x0t $9E TAY

Ir

O N ol do

rﬂ:ﬁr
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02X _}:Eﬂ‘ﬂ
A= g

A9 2v] AR 50 m vtk A2 E 531 glon] dut
£+ ¥ 5349 #2349

)

Jln

£ 533 03 @45 Al 488 g5 54

ITEM DESCRIPTION ITEM DESCRIPTION
¥ Navigation System |Konmap-Hydaq ¥ Compressor LMF(VHGD
Recording System  |SN358-DMX 4624 W15)

Trace Monitoring DFM-480 Design type piston

Digital Tape Format |SEG D FAD 12 m*/min

Record Length 8 sec Discharge pressure 2000 psi

Recording Interval |2 m/s Frequency 50/60 Hz

¥ Source Type Sleeve Air Gun ¥ Streamer Type AMG 49/51

Volumn 690 in’ Number of Groups 56 channels

Primary/buble ratio [26.3 (filter 256 Hz)| Length 700 m

Peak to Peak barms |34.3 ( " )| Group Interval 25 m
Hydrophone Number | 24 ea/group
Frequency 3 - 1000 Hz
Hydrophone Type HC 202 E
Lead in Cable 100 m

E 534 B4 YA HEHE WA FEYS W5
item specification.

RecordinglLength 1-12 seconds

Sample Rate 2 - 4 ms

Streamer Depth 5-10m

Shot Interval 25 -50 m

Group Interval 25 meters

Group Number 96 channel

Fold Coverage 4800%

Streamer Length 2400 m

Offset to nearest group up to 200 meters
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5.3.6 Sleeve Gun Array &% <A

D A3 -> =5 E971714 © 25 bar
(Solneoid HIZE % Gun £o2 s AT "x])
Gun out Folle ¢ /e AZAHMT FFA it

2) ¢4 & JL 9 : 135 bar
(FUe HEZHAE FFAAH)
Gun controller, GCS90, Recording 4] 7}%

3) Gun 9% Al : gun controller switch -> kill
one compressor —> off
ZF F9 gund Wi HPHER A Eo &8 W v=A 7
(100-300psig) A1Z1 A ElelA shootingdt & gun controllere} £ A 31
k. HF o gunoll ol A F7IE Wl

4) FoArtgt
1437l AF Fole Gun FHY H2E HAEY 53] Gund o
2 =Y Gun winch FH 31§t Fo]ZF o f9 sof & HHg
Aol e 3] bAR, A, wHA BE FXE FE §of o}
1437l FE Fo+= AUYZE Gun controller, winch® 1t 29X &
Aoz AFE FIdH
GunF FAlle WHE=EA 2x=2 o] FX ™ Z+Z} Gun controller®t gun
2 winchE FHF3Io. oy BE=A FAAY AAd wErt 3H
Sleeve gun< 432 air gun? shuttleo] W] U7)1EtE € 3o
A =ol ooz HF f9 sof 3o},

53.7 LMF Compressor 2% 938

Air bottled] &71¢Fe]l 138 bar ©]¢°] W AF 2= Fisher valve7t %
THo 3718 Wez wiEdrh wef o] WH nFY A HzYPMe
142 barol A Z R 58 23l™ 150 baro|Ad 2F HHEcoh

5.3.8 Stermer cable &% £ A]
1) Winch speed : cable out speed ¢F 25 % (1 3 A)
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2) Cable out?] &%=7} w=
3) Cable outr] Interface &
A,

4) Cableg #& %

5) F¢] Abg
Streamer FW oA &
2 v g9 3l
e 2 FAo] Yo A

5.39 Recording System %% &4 2 9y
539.1 SN358-DMX :
1) power on
2) mode : select mode
3) reset : clear
4) stop : stop, input mode parameterZ 3k
5) start ‘A E=7} FdET

o

A F9FA : Streamer tubeWld] £ Y= oil
t =3 E4£9 Kerosene (Sell Sol K)& A3
A x

SIEEE T EIRCE EREES

6) tape by-pass : tape & stop or remote AEHZ X3}

7) local : tapes FF 2oz HE, MEHA HolZrt %
= BA7 &Y

Qg 94 4e

8) enter/hold : new parameter® ¢ # 3} channelS hold ¥t}

9) —-->, <-—-:! FAgY F NF TH
10) hexa : 16X gte] 94
11) group number : A}-&<HE

12) output adjust : camera displayS €3 10 level.
13) power off : Al-8¥ ¥F7F memeryoll #7€rt,

5.3.9.2 MODE CONTENTS :
1) OO : configurator
2) 1-2 : streamer check
3) 3 : data acqusition
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4) 4-8 : reproducing

5) 10-19 : analog test (master, slave check)
6) 20-24 : analysis test

7) 33-49 : utility funtion

8) 51-58 : logic unit check

9) 61-71 : DMX check

10) 80-81 : debug

11) 90-99 : batch

5.3.9.3 MODE 00 Configurator
1) A 3 £dA & STOP/START 7t 3 &5A &eoh
2) PS : seismic channel parameter (1-4)
3) AC : aux channel
4) SC : seismic ch.
5) SI : sampling interval (2)
6) STP2 : scan-type 2
7) SB : signature block length (nearfiled : 0.0-0.9)
8) RL : record length (0.2-99.9)
9) DS : sampling interval dynamic switching time
10) scan type 1 only : DS = RL
11) two scan types : 0.1-RL
12) TB : time break window (4-9996)
13) ES : early shot
14) AP : polarity (0 ->" + ", 1 ->" - ")
15) PM : gain trace display type
16) EP : external parameters (O=internal, 1=external)
17) TN : reel number (0-9999)
18) FC : number of files per reel (1-999)
19) PI : shot point increment (-99 - 99)
20) LI : print list option (0=no , 1=all , 2=error)
21) ID : identification
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22) MH : month, DY :day, YR : year
23) PS1 : seismic channel parameter set # 1 descriptor
24) G : fixed gain value (0-8).. installed

25) A : high cou filter frequency.. " (77 - 2470)
26) L : low cau filter frequency .. " (8 - 512)
27) S : low cut filter slope . " (18, 36)
28) N : notch filter .. : " (50 , 60)

29) AS1 : auxiliary ch.

30) T : type of aux. ch.

31) 1l=time break, 3=uphole, 4=water break, 5=time counter, 6=external
data, 7=other, 8=signature unfiltered, 9=signature filtered

32) EH : general header

5394 MODE : 03 Shot
1) dlo]Z Mdg 11 - 4FYE 1, 2 - 28 0-3)
b : TAPE bypass
L : tape 4|7} A2 H
bit 0 : EOT
bit 1 : BOT
bit 2 : EOF
bit 3 : rewinding
2) FCE MeeolZ ngvlt}y FC £A2 HE
3) RN : record number
4) SP : shot point
5) DL : refraction delay
6) LC : low-cut filter
7) NF : notch filter
8) FG : fixed gain (1,2)
9) SEIS : seismonitir display on alalog camera
10) AS : master unit (1,2)
11) ST : scan type (1,2)
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12) GN : group number

13) SG : seismonitor gain (0-15)

14) PBMX : multiplexed monitor on analog camer
15) AS : master unit (1,2)

16) G1 : group number of scan type 1

17) G2 : group number of scan type 2

18) GT : TTT gain trace

19) PBSQ : monitor or playback on digital camera
20) CM : S = scan type

21) TTT = trace for single trace camera

22) GT : S = scan type

23) TTT = gain trace for sequential camera

24) AG : fixed gain for aux. 1-8

25) STP1 : scan type 1 AGC parameters

26) AL : AGC level (0=off, 2=on ; 12 db, 3=on ; 18db)
27) RD : recovery delay 2-128 samples

28) CD : compression delay

29) EG : early gain 0-15

30) RT : release time

31) SL : slope

32) NT : near trace

33) STP2 : scan type 2

34) LF : low cut filter 2 - 126 Hz

35) HF : high cut filter 16 - 2032 Hz

5395 DFM-480 7lve 54 2 &&
1) H 480 Ad 71X MUX/DEMUX #& 7] 5
2) thin-film thermal head
3) plot speed 3 in/sec
4) AY - 12 v-DC
5) 3.5 inch floppy disk drive W3
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6) F2AL8 © 71E A9 red mark’t Y} 2% Rollere €48 %47 9
o FA] HEC

]_

. of

5.39.6 DFM-480 7+ulgt &

1) power on, error A A thA] powerE on/off AlZlt}.

2) booting®] ¥ AHEjol N F5-ACQ 291X & F=w

3) SN358| A =ulZ &7} print "ot

4) F1 key ' system parameter set up

5) F2 key : PLOT parameter set up

6) F3 key : utility parameter set up

7) F4 key : diagnostic

8) F5 key : acquisition mode

9) F6 key : analysis menu(options)

10) F7 key : save(save parameter: 1=yes, 0=no)

11) F8 key : exit

12) up/down, left/right key

13) TEST key : F1, F2 menu®lA left right window®] back, forth
switch® A& (o]®, input device”} internald 7% F5-keyE X9
sine wave’} print ®t}).

14) PRINT : data print

15) ALTER-PRINT : 8}@He] print €t}

16) seis monitorol A print key® 2% data’} hard copy® t}.

17) SEISMONITOR : NOISE MONITOR 71&& E53t=d Al-&3H
monitorl display ¥t}

18) FEED : advancing the paper .

19) data plotting Fol& A& A.

20) ENTER : accept the value

21) DELETE : A}A 71%

22) RESET : plotting & ©] 7]1& ¥EW4 stop

23) ALTER-CONTROL : plotting ©] 44l $9@38 th& ojd 715 F
2% t}A] plotting ©t}.

—111—



24) ALTER-Y%t7] : & A7 A4,

5397 SYNTRON &4
1) POWER ON : hard diskelA] Z}& booting ¥ ¢
2) monitor power on : screen 2] menu’} Ve
3) A} booting A : power on/off or reset & FEt}.
C\> GCS90 return %t}
4) exit B : ESC key & 59 ¥ 24 yes, no ¢ AFo] }&r}

5.39.8 SPS-90 &4

1) POWER ON
2) KILL : solnenoid valve A (56 V)&
3) LED :1-8 ----> port

9 - 16 -—---> starboard
4) FIRE : 56 V A% $&
5) SAFE : 56 V A gt
6) REM : PC keyboard o 93 3%
7) OFF @ & A 2
8) MAN : fire bottom®ll 3} %3t gun ¥ FEFH o}
(DC voltmeter & 50-56 V)
9) T BREAK : 5 m sec pulse
10) SCOPE : 0-5V triger out put signal®] display ¥ t}.
11) ALARM : gun °] misfiring 2 @ 2%,
12) TRIGER IN : trigerg& 93] 5m sec pulse® %=1}
13) REMOTE/KILL : solenoid power supply & ¢ & remote® %}
A Sk

5399 REAL TIME GCS90 &%
1) POWER ON 39 cusor’t monitor 3% o}2] commentd] =& F&
t}. space barg ¥ F& wjrltt mode’t WA ok
2) ESC : exit
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3) F2 : Q/C parameter setting
4) F3 : timing parameter setting
5) F4 : define gun mode
6) F5 : port, starboard array name
7) F6 : physical port mapping menu
8) F7: guﬁ fire counts (error, miss, auto)
9) F8 : line summary report
10) line statistics report
shot detail report
print set-up parameter (25 A B 7} print }).
11) F10 : line data base directory and back up utility
12) ALT-H : help
13) shot point = triger 7} external ¢ w9+ =7}
14) SHOOTING : shot
15) CALIBRATE : aiming pointd] #& gung Z&t}.
16) TEST : self test® 93] sensordl fire pulse & Rt}
17) CYCLE : A% triger &t}
18) EXTERNAL : ¢J% Az 93] TRIGER ®t}.
19) ALT-F : manual triger
20) ALT-T : test fire
21) F4 : define gun mode
7} off —-> stop
1}) spare --> stop but monitered
t}) manual
2}) auto
22) define gun delay
7}) ALT : current field (cusor®] #o2 £4)
) ALT-D : cusor &8 A= 22 %
) ALT-U : " w2 9 A= 22 @
2}) set sensor gain : noise °| 2% triger WX].
®}) define gun offset :
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u}) define gun sequence :
Al) define gun volume : minimum volume Q/C algorithm
o}) signal inversion :
Z}) define fixed gain :
23) F8 : report line number :

5.3.9.10 Navigation 4] &8 (AZ¥ shooting)

1) Interval : 25m

2) Geopil : EXT (start), No (retrigger), Zero (Preset), 8000 (cycle
lange)

3) GCS90 : EXT (trigger), Shooting (mode)

4) Navigationg ©]& 3 shooting®@ ol 4]+ Seismic shoot modedl A
starttS = AT start ¥}

5) Geopiltedll A Zu] &
Geopil : INT

6) GCS90 : EXT
(GCS909] S.P9} Scercel? RLE Zo] ¥&E A)

5.3.9.11 Compressor & ¥
1) One compressor, one string &-&*] (135 bar)
Cycle : 10 =
2) One compressor, two string &84
Cycle : 15 %
3) Two compressor, two string 284
Cycle : 9 %

5.39.12 2400 f tapeo] ¥ .83t record number (96ch) A4k
1) RL=6sec : RN = 2F 200 (gab ¥3})

2) RL=8sec : RN = ¢ 150 ( “ )
3) RL=6sec : RN = ¢ 170 (gab X %)
4) RL=8sec : RN =913 ( * )
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5.39.13 Tape & & :

Tape Deck 1, 27} On Line 8|9 @ Key board PanellA Recorder
Remote 715 T& wvlt) Deck 1, 2 7} E A3 olwf On line AHE)
2 Tape ready’t H A Z&%E 73S Alarmo] €8} o] ¢ By pass& &
?] Alarmg& W5A ¥ 2 Tape deck & %A on line AHZ 3¢ oA
g Ak weF F97t BAHY Reset key: A2 wE Az}
SN358 key panel°ll A display7} 1-0 (1"} ®jo]Z7} EOT Atel), 1-2 (11 H
o] Z7} BOT “H), 2-3 (2 H o] Z7} Rewinding A El). FCE 3 Elo] X9
715 & 42 v A HelZuig aglZ AHEo (FC/F 8471 15 8
d HoA HolZ7t Eui S-S ¢lE AR &Y.

53914 : GEOPIL &&H4
1) enter GEOPIL(on the DOS command)
2) RETURN
3) EYH menu:
4) Counter : Ao)|& & W3
5) cycle leng : Trigger interval(m/s)
6) start/stop : +/-7] A&
7) EXT : external signal by F1 key
8) INT : internal ” "
9) PAP : stop by stop mode "
10) RETRIGGER : A 2% Ro]&& wEY. by +/- key
11) YES @ 7]& A& A7 2L cycles THEGD
12) NO : 7]€ cycletl 2 A3
13) PRESET : ZERO or DEVALZ 2.2 preset v}
14) DEF VAL : Counter# 22 set®t}.
15) Channels : CH : 1-32, ON : Nor Y
If ON='N’ and OCCUR=X,
If ON="Y' and OCCUR=X
16) The Function Key
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17) F1 : If START = PAP (step by step)

If " =INT (cycle)

If ” =EXT (external mode)
18) F2 : reset the configuration(file name: INIT.DAT)
19) F3 : If PRESET=DEVAL DEF-VAL value

20) If " =ZERO countert ZERO %< #H$tl.
21) F4 + file name : Recovers files

22) F5 + " . datag save ¥t}

23) ESC  Quits.

24) EXE mode, INT mode
Cycle counter’} 7}
25) Option : Start or stop cycle
+/-71& A& Variable #< 7123t
0-9718 A& FA#FUAAM AdRAHoZ 7|2(D, I field 2 &3
d =)

53915 : CUS-8301 #A|l¢¥ 2 &&

Syntron cable utility system (2% : CUS-8301)& 2E=&Z ™9 heading,
depth® ZA3 3 #AolE9 balancing, ¥, +3& XA gt =T Remote
Cable Leveler (RCL-3)¢} 43 A& A-E %3] wing angle, depthol o)
AR 5& 4 & Ut

1) Voltage : 90-132V or 180-264
2) Frequency : 47-63 Hz

3) Power Consumption @ 200 Watts
4) EXIT

5) Heading

6) Depth

7) Wing angle

8) Configure System

9) System Test

10) RU battery tests
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11) Depth G

12) Heading G

13) Angle G

14) Switch”} --->Program/Test mode $ XA Z} RCL-39] Remote
Unit Identification Number(RUID; 1 - 64)& Z21% A1t}

15) T2 48 4L 4y 98 93] & RCL-3& Had
12m o149 AZd. A& A 44 7 --> ¥ AL DS
RCL-39 &% =Zdd 7i7te]l diz Wi Z=& CUS-8301¢
Program codedll 743t}

16) X220l AFA

->“Bird 01 programmed and tests ok”
Zz2a3 d9A
-> "Bad response” 2.2 display ¥ t}.

17) Key 0 -—-> Top Level

18) Configure Key 1 -——> Program Remote Unit
(IDE ¥#H3¥ RCL3Y winge] F¥ up-downgttt.

19) Configure Key 2 ---> Search Remotes

20) Configure Key 3 ---> Timing Parameters

21) Configure Key 4 ---> Operating Modes

22) Key 4 ---> System Test
operating mode 1| A1

23) depth display : Ru depth 7} display ¥ t}.

24) bird commend : set depth -> enter depth

-> all birds or specific
bird -> enter bird ID(1-64)
set wing angle -> ¢ ¢ 5 W9

25) RU battery test
prog/ test mode °IA ru, volt, sta 7} display ®&tt.

26) (1) H 7} oA
program remote unit ID = 01

select ID for RU programming
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delete an RU from controller
add an RU to controller
ex) 4 2 ¥ 718 €8 RU =10 & A&3sH unit ID 10 o] 4
22h=
27) [1] key : wing ©] up/down H™ bird 10 ¥o] ZZ 1 =™ test
OK 7} display €t}
(3) ¥ 7] : delete
(4 " :add RU
28) [3] ¥ key :
(1) record duration -> sec
(2) internal sps period -> 1-99sec
(3) compass time constant -> 1, 2, 4 sec
29) [4] key : operating mode
(1) scan mode : HDG, DEP, WNG
(2) print mode : " , same as scan, no print
(3) host data : " , "
(4) auto data to host : enabled, disabled
(5) depth units displayed : feet, meters
(6) shot point : 1. control -> enabled, disabled
2. SP sync aceses SP # to ->
increment, decrement
(7) shot point per print out:
(8) set top of form : 1-7 FEE set A7
30) [5] key : dive depth in meter : ex. 25m
31) [6] key : enter depth " > ex. 10m
32) [7] key : max " " > ex. 6lm

53916 : RCL-3 AlY 2 &4&
CUS-8301 controllerE ©] &34 W% microprocessors® 3 2E 2o
Aol &9 ZHolE ZHIE FA
1) Depth Sensor
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(1) &2 ¥ 0 - 6lm

(2) A= : 0.3m
(3) EYd &% : 4 - 6 knots
2) Toggle switch ---> Operating modes

3) Key 0 --=> Top main menu

4) Key 1 or 2 -—-> enter the depth(all or each other)
5 Pl ---> 333 45Hd 60 M 7tA)

6) P2 ---> 333 37

5.3.9.17 : Battery Charger (BC803A) Al %2 £&&

1) Type : rechargable Nickle-Cadmium

2) Life : 4 -6 F

3) Volts: 13.5

4) Recharged : 16 A7+

5) Charge cydle : & 5&%F 125 V o4
16412 135 V o)A

6) Discharge cycle : 1A1Z+% 125 V ©)4

ANZHE 120 V o]

5.3.10 Air Compressor <&
1) %71 B¥ (v} 5000km or 27§ € 7tr})
2) O-ring€=4 A% 2 Gune £9& 9%,
3) @2 FEA AL
4) 2 E air lined stainles steelS AHEE A.

£ O-ring, Backup-ring, wear ringS 23
3l Solenoid® €3 & ARz wA 3t Body, Chamber sleeve,
Shuttle, Cap5 < ®3 AATY. FAH crack, stressE FSXE FAS o
& 5EFE aAG2 23t} ¥3] gun ZE vl 58UXE

ALg@Th
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53111 #7113 og ALG ¢ o £3) AR
1) FolA gune AFF F7] FAA 2-39 firing A A
ol F7]¢t = 500psi (34 bar)
2) A+E HAg
3) Rebuild kitE& AHE Aulsfof st AHu|717k& ofdfe} 2o}

service schedule

Gun type Ae A8 F A% g ¥
p (shooting) (shooting)

Sleeve gun I 10 ¥4 (109) 209H4 (20¢)

Sleeve gun II 59 ¥ (54) 105 (109)

(shooting interval = 9sec)
4) 6714 A= 23,

5.3.11.2 Rubricants Kit A&
1) Gun & solenoidsol 82 A& FHFo.

oW ———-- > wh@o] Frhgrh
goH ————- > & A7 24
2) Cap2 2HIE torque® YA =t}
A FFo] o}d BF —————- > 3719 FEolY Gunoll &40 A
¥4h= 3

5.3.11.3 Hardware inventory kits & &
1) A 2 Ay Fo f4E 87 2o

5.3.11.4 Sleeve gun ¥&A] F5A}3¢
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) & Fold Gune #l$ AdFoz Mo &7] Hel 100-
300psig (7-20 bar)Z ZAAZNF Gun 2 ControllerAto] & firing
lined ¢4 AA.

2) Silicone &#&A7t AL A

3) Air hosesol A Airg €33 A A.

4) 7, & B3 FuE B Y A

5 Gun ZE|o]y] lol A -E3 & A,

5.3.11.5 Sleeve gun I £3] <A1
1) Firing line A A (Air gunolA ndF7] A3 AA).
2) Gunoll A A A3 air line #AA.
3) Timing coil ¥ solenoid valve A A.
4) Tow clampolA bolt AA Z gund 4 Wt}
5) E4 Vise-jaw inserts bench9] gun® &t}
(Shuttled] &40l 717 =S F9)
6) Rubber shock mount (48)& #|A
(by the hand & Aluminum prying)
7) SV-2 solenoid valve £ 47 YA &4 @}
8) &A1, 38, 39)ol A cap (5)& #IA
(by torque bench = 500 Ib).
9) CapolA4l Timing coil& A A.
Wear ring & O-ring (27, 16)& AA (by Spreader).
10) Retaing ring #71( by Snap ring plier).
11) Timing coil cover A A (by puller).
12) O-ring(25)A A.
13) Timing coilAA (capo] HFFA Zetxd =dgo|v]2 AA).
14) B Ao A shuttle (4)S AA.
2 B2 2] Strap wrench & air tool2 A}-& 3T}
15) Shuttle - A O-ring® back up ring (17, 46)& A A.
(F9 : O-ring & &4 #9)

16) 878 WAL 31)E A A.
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EAA sleeveE €22 F0d
(or using sleeve removel tool)

17) & Fv]F chiselZ A& face seal(12), retainer(44)2 A4ty A|A
(F9): Yo &4o] 71A] YEE B},

5.3.11.6 Sleeve gun II ¥3 &4
Gun type 2% type 13 Z 2oy @z Tow plate ¥ Shuttle A 43}
Rubber chamber guard®] x}o]¥ o]t}
1) Firing line AA (Air gunolAd ndF7] 4A3] AA).
2) GunolA HA 3] air line #A.
3) Timing coil @ solenoid valve pigtail (53,54) A|A.
4) Tow clampolA 5/8 inch bolt& ¥
5 vl7/le UAE W £ xols WEHE AAY + U
6) Cap(8)2 AA (59 : Screwdriver A}-4& AW FF)
7) Wear ring(16) & cap o-ring(28)2 capolA A|A.
8) Timing coil(9) X3 A] snap ring plierd A& Retaining ring(31)S
AA & F U
9) Timing coil cover® pullerE ©]&3ta A A g},
10) O-ring(24) A 7.
11) Timing coil AA (F FF&HA F2t2E =goly & AHE).
12) Shuttle A A( by puller).
13. O-ring backup ring (18, 27)& shuttlesl A A A.
(O-ring & &4 F9).
14) B A A o-ring(29), wear-ring(17)8 &3l.
15) 878 WAHB4)E .
EA oA sleeves widTh (Fol: &4 #38).
16) Face Seal(19)S Hw3sld A|A, ojd &¢FwF E(H)S AL (F9:
Seal®] &g <)

5.3.11.7 SIEEVE GUN I ¥ <€A

A O-ring& A+ silicone 28| &

il

Frs o Fo

3

e 292

p oA
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D
2)

3)

4)

5)

6)

7)

8)

9
10)

11)
12)

A FEA FES AMEET Aol BRES Zol BAEYH seald &
2 dew Jhed & Aoy Gund #HEE RED B HFd
Gun A& @59 O-ring& &9 71}

Sleeve] W (2,3,33)0l face seal(12)2 A =T E o] &3l & X
Qe

Face seal®tol Retainer® % i insertion toolE Al&3le Fo 7]&

o}.
Sleeve chamber?¥l9] A chamber guardg 2o] 23 guardd] CRC
Y28 2T Fo GHT =Y Y8 W3] Vise press 2
Band-It clamps (49, 50)& A}&3&tt}
A4 9l Sleeved A& 7191 87 YA 7L AAA AT,
Lock washer (31, 35)& 7] %3 YAl =t}
ol Torque = 20 Ib
EAo 28 2E 23 wear ring(18) & o-ring% 71 ¢}
ShuttleW] O-ring& %l backup ring(46)3} O-ring& 7] &t}
olu} backup ring< shuttle®] <& &3z E 3},
O-ring< backup ring® sorenoid valveAlolo] lojof dhc},
Shuttle®] Sleeve chambero] & %& w712 F9 A Y&},
Cap 24 TA = a7 2.
7} Timing coil®] Capell Z& %& w712 713 A FFA}
W) S Y220 ° O-ring (25, 22)& capdl 71t}
t}) Timing coil cover(8)& 3 MW x] Ho A3 HAL w7z =2
o] ¥er} .
2}) Wear ring® O-ring (16)& capsol 71¢th.
(&, O-ring< cap®] ¥ 4 &§ 3= 3o
CapZ g2 EAoA =,
2 Z9 (galling) HAE A3 4Fe FAYA 22 L .
Torque bench = 500Ib
Hand Torquer] € Fv|¥F Vise jawg AME3lH F 2 7|3 A4
& A9 galling 7FsAol At
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13) retainer (10) 2 Solenoid valve (6)& YUALS %It

Torque = 20 1b

5.3.11.8 SIEEVE GUN I ¥ <A

iy
2)

3)

4)

5)

6)

7
8)
9

10)

O-ring & J& 71&h.

Face seal A% 7] T7& |4 chamber sleeve (456)Uol face sealS

gx4 718t g2 dyezes UFE UE 9xz dX J)3s

.

EA M JELAZ sleeveE HA 7]1&th

870 YA 7S dAAZY.

YA B Fo] BERAAE AT F FA uigdeA 9ak(34, 38)

2 YALE A

A ¥ o-ring ¥ wear ring(17)& 712t}

ojf FEF AE 2T2E AL O-ring o8 WAE 93

O-ring 4%l wear ringS 3oF 3t}

Shuttle(7) W O-ring &% backup ring(18), O-ring(27)& 7]t}

o} back up ring®] shuttle €9 faceZ W3aFo]ojo} st} ofg ¥,

backup ringol] A F SY2E g,

EA(1,23)9 A8&S & O-ring(23)< 71&0h

Shuttle® chamber sleeveo] & RE 2 Fo A Qe

Cap(8) ¥ TAE a3 2t

7F Timing coil& Capdll & &S R FXZ 7H¥A =4
1=

) Fel2a3o] ¥ O-ring(24,26)& capol 71t}

t}) Capel timing coil cover(10) ¢ O-ring(24,26)2 7193 3 A%
NS d2A dXAA Yo Y=t Timing coil coverZ} <A
3= & retain ring(3)S &5 ¥ g 3t

2}) Wear ring(16)3 O-ring(28)-2 cap&dl 712t}

(&, O-ring2 cap? £ YAl E o).

FALAAE A3 Cap2 FANAN =5 Yo

7} Torque &l gung X3},
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Foiel YA 7S benchell €8 A& T Boz A3

W) AYez gungs nAZF

©}) Cap 99l 9+ motor adapterg =<t}

) ¥ 5-2491A4 9 o] torque fixturedl gung Az {1
multiplier handleo] 3 2¥ torque multiplier drive shaftZ
moter adapter sockettol] 2=t}

u}) Torque wrench2 60 ib 2 ZA 8 ¥i capol 83 A o)
Z d7bx] ZQ

11) HHZE glo|x2 wo]T TR IE ZHRI capd Bl Ax gt}
12) retainer(12) 2 Solenoid valve(11)& capol ZH3 ot ol YA}

Torque = 20 Ib °]t},

13) Capdl hose adapter(63)E& = H3+t}.
14) Torque fixtureol X gung EE gt A de F/H9 HAIE =

At

5312 #1&d
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(INTERNET BULLETIN BOARD SYSTEM)
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6.1 £954

g3t 2+ Eoke o7 Zq ‘}% B A7 433 9L YA
E dFFARE e @ HeEA] 4a% 2 ooy B 71H Y
5 BEAEY gAE FES ‘?_%”% T Qoo g, o] A= ATHY
AEo] BF FAAQE 5 e FAE FAZ NASA dAE FHsAo s, F
o AFUSo] B Zate] Aol NZ gt AAR o]E AP AL 4 @
th A, B dFAE od dHE AT AT Ut d&F S F Internet
BBS (Bulletin Board System)E& 7j4dste] +9Fo2H, d7ZA2 R #dAS
o] At E Ao Fowx ¥y AFAN ¢ 4AS AXNT F UEE AL

B AFAGNA A - 9% Internet BBSE 7IE9 EAF4 BBS7IETH
WWW7l5& Z2s Aoz dxe FAl S/WE A3 &1, 71€9 Web
Browser (Netscape, MS Explorer 5)& ©]£3ld A5 2 A& FadE 5 3
E Aol stk UdEHU FEHAE Foprte ZAFH wEZIAEZ URL (Uniform
Resource Locator)?t 9} &3lH EF3} ATAME 4 Internet BBS 42dd (29
6.1 Z=x).

u“‘

RER QPALY e pg BY oS
SRR AR SR R ARy

C17 B YRR 3
aa ARSI s,

Horoe-Page ARG } e g0

IR b
A O ANGHATE

a9 61 EEs AFAY 27139
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6.2 BBS &9

1) AHEAHID 9 ¥ldWsE Ho
dold R HeEd T 4wt BBSH JIIEE Z Algale Aalvte] mH
ID(Identification) ¥ BIAYATE 2F31A Hu, o]F o] &3to BBSo H&sA
%D}. EF, AHEAE 5 FEIY 2ol Autstw 4 Ry 2§50 £84 F
, utAlE it E g8 ATE zta 4 By #FsA "ok B Internet
BBSE Z AFFAANA 1H ID 2 HYAIE B I “EEs AdFAYY
g AEAA DukALgAter FEEg

2) AXNE 74

L8 AAAY 4 QA2 ES A3 349 ANRES Mddn g en,
Z AX RS 85 9SH 2o

© “FA A" AN FZATFAAG BBS B A7 R ¢ #A
AAA FHHo2 ¢ AFE] Y& W, 2 HES ANE ANBLE ALY
1YY 4o 3o 24 WY F& dste TXoZ o e 1Y 629 2
o

@ ‘@7 A5Z” AANE : B ALHEY AAE FAsY s, 7
AEo] AAEol Y AT AAES AAsE AARe|Th

Q@ “Afr EER” AAG - AT A8A %2 ATFAFHE st @d
AE7HEC] 9AL AMAste A woltt.

tle
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853 - Ml

a9 62 “FA AR AR A

3) Z+ AAEE AEHE 749

oJut BBSS A%l zt AATY HAd A g AAEEC] FEENA A
Aol B BL ool glen, og U] AT wHoz 7 AXNAE AE
AL ARG o4& A#st Ut B Internet BBSOIME &% @& &
A AT L9 98 BT UE AgAAATY SXIE FLEe AHEAT
S HAFoZN 2L HA AANEEC & X Y F UEF FEI}AT Z
AN A AL e F9 Zrh
¥ 61 7 AATE AHEAT

A A B 27 A @ o7 A @
1. B4 Abg 5249, BBS el |

2.4+ A84d ‘B ATFAMYE ZAA 2E ol&A
3 A% EE2F | RE o84
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6.3 AAF o] &N

1) 227 2 %Y 237
7 ATl BoIZt ¥ 22718 9ot A9, 29 6204 2] BRE A
2

g3td 19 633 22 ol Urhw, oln ‘A9 wdE AZE, ‘BEY
§'9 WzeE 214 St WSS AHT ¥ ES UEE v2u ANR A
Af #8, ANGLA S WL A B2 FYE ASE 238 v
2 olgste] BWg oldlz WA F (TH 64 F2), ‘HY I'?] Browse' WEE
2% F 29aA e FYL A G 5T VEE r=u Bdo) AR
Ho} ANEG 2L oz Ho 10709 o)ux] FA% 1074 EAFIL A
2y 4 g

ETUS STEXT OHIL

AN wme §US.

|srrrae s
mre i

U R PN N

a9 63 27 34 (1)
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m@@ 1
gfg‘ﬁﬁs,..m;m L2 0 VG WE S U VHRY vy ¥
JANE 7

% 64 227 34 (2)

2) ANE &7 % 3 B

Zt AAFE ot F AXNES] 7S ddte A foe, 29 629 WA
auz &= ﬂlﬁ]g——l ALE SYstd 28 659 Zol AANESY Hgo] o
Uetd o, ojd HEE sdoe] o, Udge] PN HEAAZ FAEHT I
dolg # 1 3717} Zol EAlEY 8, WES e ¥ AYE B = I
Folle sade] HdolES s ARAANE 2 dSFAT vden, st
 ddE&e 9 #Uo)5E AAGE Fdo] A& HFHRE AF ot

r& o
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