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ABSTRACT

Since the operation of R/V New Ocean Researcher 111 in April-29 2020, we have
successfully conducted 95 cruises from August 2021 to March 2022 (88 days), served
the Ministry of Science and Technology (MOST) projects for 62 days, oceanographic
cruises for 12 days, work-study program for 6 days and the other cruises (included
instrument test and scientific education) for 8 days. We also assisted the MOST to
organize two scientific education activities. During the 2021-2022 fiscal year, all
instruments and equipment of the Instrument Center are currently well maintained
with their functions. Some devices have been upgraded and calibrated shipped to the
original factories to ensure their functions to meet the requirements of the educational
purpose and exploration operations. At present, R/ New Ocean Researcher III is
focusing on “export fluxes of particles, the mechanisms of particle transportation and
spatial-temporal distribution of particle biogeochemical effects and carbon chemistry”.
Additionally, we will develop on-site observational instruments and technologies, and
cultivate a practical marine research team. Furthermore, we will provide samples and
the data for future surveys in oceanic carbon export, marine topography, seabed
mineral resources exploration, and hot and cold seep system research to strengthen
homeland security investigations as well as natural resources exploration in Taiwan
waters. Thus, the instrumentation center has purchased the equipment mainly for
particle flux-related research including acoustic release system, moored sediment trap
system, acoustic doppler current profiler, pCO2 analyzer, and CTD probes, 5
categories 10 instruments.

Keywords: R/V New Ocean Researcher II1, Instrumentation Center, scientific
education, sedimentary particle transportation.
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FHERELAIT

1l BRF T RFHFEHLREDRARARY A v i HRIEFRR
BIEH BEEN T MRBEBRER L 2511°Co BB R L TR
KB E25°C BRAR AR REA RIHFPEFT ML
TP FHRAERBETADIICHEEEFT R AR R RT
Guildline = @ 1 %7 Autosal 8400B ¢ 2% 3 # & &R p| £ &85 -k
(IAPSO standard seawater P-series) % /& -k & » m%? Boveimis o I
Lewis and Perkin (1978) # Jich@ B2+ 5 O 5Vig (73 8 > L 2735 dnx
CTD 3t 4 -

2. FHREF I NI I E G 07 m e GFF g g A
A F R A EIRIIOREE 2 2 ¥ R K 55 3-80 °C 4 i
B ¥ wf HFELST 2% Aminot & Rey (2000) 2
Welschmeyer (1994) #73 £ e & 24773 2 > A5 AJ2 2 A 75 >
EHRFLZP ARPBRREFT mFRA TESEEF € X LRD
P B A B 00%F AR AT ENRTBREY 30 2418
ke 4°C Rk EFEBT 0 8 oL ¥~ MUR 3 4% 4 4°C 2 4000 r.p.m
o288 EINESZaZ PR FERRENFERATES
aﬁg%@,iggf e Eaor IN BPRRE T R4 > 1A % Rl
W dEd & e ko B fs Pl E % Z % 2 (SIGMA Chlorophyll
a from Anacystis nidulans algae ; 2 4 sk sk B2t fa i JER) B # 2 % sk
EREMRFES R a2z MiEd FEAR L B35 CTD TR o

vrr EE R akAF AR RSN

(1) #epmstd AFp2E8t a bRy Lot (o dss
% Aminot & Rey, 2000):

Chlorophyll a=K*(F./(F-1))*V* (Fo-F2)/ Vs
Pheopigment a=K*(F./(F-1))*V* ((F*F2)-Fo)/ V¢
(2) BEmiEd FREBVLG2ZESE a R E O (o502
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RELST AR R H E X F a Rl T
Chlorophyll a = [ax(Fo-Fbk)+bx(F0-Fbk)2]/D

3. %% Fe_tBA kP41 65 ml BOD3#g? > 47 /7 €
A2 §ie i kdp Paietal (1998) #rg B I kendp§ B0 F T LR
% ;= (Shibala colorimetry) » %% Fi’gﬁﬁ?i e AL {8 AR Bk
i4cﬁ; FRAF R BFRANRERE T Y LM RPIERE
BIRBE R ABREEAE S 251 Co P B AZ BELENT N
iﬁ?iijﬂi; FHRABRETA2DIC L EFTFAIT - i Y
FATHE B SH-UBB0 4 £ & K iRl £ 0 fie & 1R & (Titrisol KIOs) #a

2

et B AR E 0 BB R 0 L 2 inat CTD T4l 4 o
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T~ FT RS

Bl2 - CTDRIFRR ~FE2733 A 8[FRRB BR - % £
;14-7[0*71:4;,'-[—»]{3:'(# F,ﬁ #Bé\:ﬂb ’&F“[‘J}%f‘l‘m-]ﬂ—iﬁ.‘]“}e’ﬁ*°

Salinity Flourence(mg/L) Oxygen(uM)

33.8 340 342 344 3486 0.4 0.6 100 120 140 160 180 200 220 240
1 1 1 1 1 1 1 1 L

0 4 1 1 1 0
L &3 2
B M-+ XM ;g\,‘
200
100 - 100 -
= 400 1
= 200 | 3 200 -
Q‘ F
(0]
0O 600 4
Allh 300 A 300
800 -
1000 400 400

B2 A3 P% CTDFH > £ 8.5 CTD T Ff > o d B3
CTDil{IF\Tf"‘

41 AR

GD§&&%£?%EW§%%ww%Lﬁmm{ﬁﬁﬁaﬁ
VA3 P R4S R Excel fh o S REAIRFR L
CTD 2w #r 2 R eHL-E AR% » L PR o 5 33.908 = 34.607 > =
H R i (R°=0.9891) » 4L % % 0.9267+0.0397 » # §& 4
2.5067+1.3572 > s £ L > {r (residual sum of squares, RSS)
0.0056 -

4.2. ¥ &

mD#%%%ﬁﬁ%iﬁﬁéam%%%%w%ZWE%K@

3¢ P EAS Y kicdhAn 3 (FH 0 R 4o Bcyh A0 Excel £ o & L lichh

$olOFE R B CTD 216 T E Rend- 5 AB% o #pmide & 4 F ren
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BT o S e s 011 1 060 g/l FRIEEHFERIEL F LF
fo B (R%=0.9229) > 41 % % 0.8771+0.1108 » # 5 % 0.0085+0.0442 >
RSS % 0.0108 ; fipk "4sd R B PV Lk enfinT™ » F 2 F 5
015 3 069 g/l % %5 2ejphiis (R°=09285) » 4 % &
0.9638+0.1337 » # §E % 0.0554+0.0533 > RSS % 0.0157 -

.b
w
:w

¥

D#AEHIp2 7%z EES4o%4 3 B 3d pIE3 82§
Bhpip 3 TR m&ﬁtﬁ%m? Excel # o & 2 HcH iR € £
CTD 2|6 »r & ehd-3 4B% o F 2% § .';s:gje % 158.5 % 180.6 )

3 ¥ B G U p b (R°=0.976) » 445 5 1.0565+0.0816 » # ik
-4.1063+13.3439 » RSS % 8.5991 -

A AR A T AT HEESE
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a. 5 b. o d.
Salinity Chla (ug/L) Chla (ug/L) DO (uM)
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B3 (@CTD#EARFTH 2 Fh:FRFTHMERTH %¢ 25 CTD ?n‘—' ¢ ]2 EF RIFA(b) CTD
FETH2 IRz FRATHEHFRCR % L CTDFA- 24 23R F%FF PR ‘Fﬂ—' (#u;rfaﬁﬁ;;s FER)
C)CTD ¥ £ FH2 %z FREFAHFRITR > % B2 CTDFH > 2¢ 232 i %2 FRTA (BRM4ES
FRET L) -(A)CTDHF FH2F%HZFRTHIFRCEH > A ¢ B3 CTDFH > 2¢ XBIF%TFRT
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Welschmeyer, N. A. (1994). Fluorometric analysis of chlorophyll a in the
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7N

. Sie

SNV ¥ =

i# (M) FHEKE FRIMIEKE
20 33.926 33.907
40 33.929 33.938
60 33.939 33.973
80 33.956 34.016
100 33.959 33.961
200 34.658 34.606
400 34.399 34.362
600 34.412 34.428
CEAEE§ T
Brewigid F R | LvimEd FRY
R EHEE | FmipEKD TEEL IS 3
M L (g (_gL) (o)
45 0.6551 0.60 0.68
60 0.5332 0.41 0.50
70 0.3792 0.40 0.50
80 0.2199 0.23 0.30
90 0.1718 0.14 0.18
100 0.1413 0.11 0.14
4 3~ % ¥ By
ER s 3 EER S A
(M) (M ( M)
45 175.6 180.6
60 172.2 179.2
70 165.8 170.0
80 162.0 167.1
90 157.7 164.3
105 155.2 158.6
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2+
g

% wERE | BTHER F i R B Fak AFx AFx £ e R? RSS Note
¥ B 5 p ¥ p# kil ¥R | ki# | *% mean STD mean  STD

(°E) (°N) (m)
] SBE 4C 5014 | 2020-11-11 | 2021-10-28 | 119.582 & 21.958 & 2463 8 0.9267 | 0.0397 = 25067 | 1.3572 | 0.9891  0.0056
;3
¥ | WETLabs | 6497 | 2020-11-05  2021-10-28  120.368 @ 22.402 | 768 6 0.8771  0.1108 | 0.0085 0.0442 | 0.9400 | 0.0108 44 % 4% ¢
% | ECO-AFL/FL # TR
¥ | WETLabs | 6497 | 2020-10-27 | 2021-10-28  120.368 @ 22.402 | 768 6 0.9638 | 0.1337 = 0.0554 = 0.0533 | 0.9285 | 0.0157 | 3Kk 4% 4
% | ECO-AFL/FL FREVL

%

% SBE 43 4048 | 2020-10-31 | 2021-10-28 | 120.368 | 22.402 @ 768 6 1.0565 | 0.0816 | -4.1063 | 13.3439 | 0.9760  8.5991
3

36



iE1-2 ATaE38LCTDZ W F & T F T

37747 38 CTD 2 " IF 4 2 F 2
kg pHp 12022& 10 7TpF1lp

TR LA ax
F R jﬁiﬁ.{{gm I = RN A

37



-_— \'H'ﬁ

o}

Ay orfh2. CTD 2 "# 47 4182 5 B'% + Fr Sea-Bird Scientific =7
N2 A& QEFEDRY FRFAREHFRERYT 5 - TR
m,@{@%ﬁﬁﬁﬂﬁﬁf’ﬁiﬂﬁﬁgéi%ﬁ’ﬂﬁﬂk
REF AP DRI 2025 Flt o g0 5 E LT 50K E
dp o TR Y iE- E SR EITT i’»s‘é‘?’lﬁlfd?ii@ﬁ%&’u_ b B AT iR
BogFap T o HgEf F E giF A (9FF) HF AR R T
A ﬁ 2=y A

ApFr 4y o CTD Jk sv8 4 * % W Sea-Bird Scientific (# -
SBE) #1%:¢ nSBE911+> % d CTD i 4% SBE9 /& 4 5 4-%2 SBE 11+
V24415 % (Deck Unit) 7+ -SBE9R 4 F4-¢ 2 8 T F i if >
PR AR A e A R RS AR RS T ERES B
BRIFE A 42 B L FHFEHE 03 P L as -
SBE 11+ VZ#”"#J%%_ ok P E o B R REKT RFL TR T4

T PFRRITEREE 40k T 3 CTD 2 KA oz B
B engrd o

EAAFEE T RIA KRR D BREFSES REARET R LS
BEIOBRATH BT HFELSAN Y THRZ B8 RBT RRAHET
Big xR L TRTBRERL ALY FF T E B RRFL
KB ERGHTE RaTE > X FA K a3 50 24 =
To~ Frbd ~ 3758 8% R R EINTER > FERA LRI
el B ¥ k£ R IF 4 (fluorometer) #
oSBT R F LIRS ERTF R PESFakRARE T it
AT RS EE o

%\

N

I

J;\\

LEET Ry

NP
4
LAY
\

~m
Sk

38



P
- .
g O £

Fo&k? I * 27587 3 50 NOR3-0085 4t » %+ 2022 # 1 % 7 p
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FHERELAIT

1l BRF T RFHFEHLREDRARARY A v i HRIEFRR
BIEH BEEN T MRBEBRER L 2511°Co BB R L TR
KB E25°C BRAR AR REA RIHFPEFT ML
TP FHRAERBETADIICHEEEFT R AR R RT
Guildline = @ 1 %7 Autosal 8400B ¢ 2% 3 # & &R p| £ &85 -k
(IAPSO standard seawater P-series) % /& -k & » m%? Boveimis o I
Lewis and Perkin (1978) # Jich@ B2+ 5 O 5Vig (73 8 > L 2735 dnx
CTD 3t 4 -

2. FHREF I NI I E G 07 m e GFF g g A
A F R A EIRIIOREE 2 2 ¥ R K 55 3-80 °C 4 i
B ¥ wf HFELST 2% Aminot & Rey (2000) 2
Welschmeyer (1994) #73 £ e & 24773 2 > A5 AJ2 2 A 75 >
EHRFLZP ARPBRREFT mFRA TESEEF € X LRD
P B A B 00%F AR AT ENRTBREY 30 2418
ke 4°C Rk EFEBT 0 8 oL ¥~ MUR 3 4% 4 4°C 2 4000 r.p.m
o288 EINESZaZ PR FERRENFERATES
aﬁg%@,iggf e Eaor IN BPRRE T R4 > 1A % Rl
W dEd & e ko B fs Pl E % Z % 2 (SIGMA Chlorophyll
a from Anacystis nidulans algae ; 2 4 sk sk B2t fa i JER) B # 2 % sk
EREMRFES R a2z MiEd FEAR L B35 CTD TR o

vrr EE R akAF AR RSN

(1) #epmstd AFp2E8t a bRy Lot (o dss
% Aminot & Rey, 2000):

Chlorophyll a=K*(F./(F-1))*V* (Fo-F2)/ Vs
Pheopigment a=K*(F./(F-1))*V* ((F*F2)-Fo)/ V¢
(2) BEmiEd FREBVLG2ZESE a R E O (o502
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RELST AR R H E X F a Rl T
Chlorophyll a = [ax(Fo-Fbk)+bx(F0-Fbk)2]/D

3. %% Fe_tBA kP41 65 ml BOD3#g? > 47 /7 €
A2 §ie i kdp Paietal (1998) #rg B I kendp§ B0 F T LR
% ;= (Shibala colorimetry) » %% Fi’gﬁﬁ?i e AL {8 AR Bk
i4cﬁ; FRAF R BFRANRERE T Y LM RPIERE
BIRBE R ABREEAE S 251 Co P B AZ BELENT N
iﬁ?iijﬂi; FHRABRETA2DIC L EFTFAIT - i Y
FATHE B SH-UBB0 4 £ & K iRl £ 0 fie & 1R & (Titrisol KIOs) #a

2

et B AR E 0 BB R 0 L 2 inat CTD T4l 4 o
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T~ FT RS

Bl 25 CTDRIEFRRE ~X¥XE235 AR FRARB B8R - ¥ L
FE TR ETRTEFARF R E T FS L R AE 35 L
MELREF o AR B RS T LT A i P R Ak
RAF o

Salinity Flourence(mag/L) Oxygen(uM)

34.134.234.334.434.534.634.734.8 0.0 0.2 0.4 0.6 -40 -45 -50 -55 -60
1 1 1 1 1 1 1 L L

0 1 1 1 1 = 0 P 1
+
* %
‘%% ﬁé%
. . X 4
50 Bk x 50 . pert® 50

)
100 A Eﬁ 100 100 A

E

= 150 - 150 A 150 A

(o}

8
200 200 200
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300 300 - 300

Bl2- A5 2 F% CTD 7L > 4 8.5 CTD T %54 » o d 23
CTD  fcF it

41 AR

CTD#AREHE2FRIPESF o4 DRI 3ap L5 A8 R K
PpAn 3 TER > Rokedicdy Y Excel # o I TR d-kiER 1 E
CTD 2o #r 2 RenL-E A% 3 L PR H 5 34153 2 34.790 > =
¥ 23w b (R°=0.9984) - 415 & 0.9986+0.0135 » # jE %
0.1930+0.4616 > # £ T = v (residual sum of squares, RSS) 3
0.0008 -

4.2. ¥ &

CTD ¥ k#icdp 2 §%ZESZ aB T 85404 20 B 3b 2 B
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3c RIS fa ¥ K Bdpin T (FHB 0 R e Bicdy BT Excel 7% o 5 wlicdy
$okiER B9 CTD 216 T X Mt B AR% o g midrd F Fpean
Fim™ o F 2R 5 0063 084 g/l FRl@iFsREL§ Lo
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RSS % 0.0008 ; i %idEd 2 B 7 L enfin™ » F 2R :
0.06 = 095 gL % %5 2 enjphiis (R°=0.9990) » 4 %
1.1784+0.0144 > # §& % 0.0129+0.0071 > RSS % 0.0008 -

=

AXBACFRE BT UBMTRE S

Rl

e‘.% %"K,TZ\

44



Depth(m)

Salinity

33.6 33.8 34.0 34.2 34.4 34.6 34.8 35.0 0.0 0.2 04 0.6
0 1 1 1 1 1 1 0 1l . 1 S— —
e "«, e - J
.. \-, O :."_.;:'F ‘
t S e e
50 - o ... 50 - et
[ '3 P
° | @
100 - ° ) 100 %
. .
é .
i < 4
150 = 150
QO
)
200 ~ [ 200 A
250 - 250 -
300 L 4 300

Chl a (ug/L)

0.8

]53:13\(51) CTDﬁfi?n‘M TRET

¢},.

2B

l

‘} ¥HiFR ITHE

45

RIFAHFER TR %I
SHLEHR R (TR & ﬂ‘bq CTD

Depth(m)

25 CTD #F#d»
.24 LrELlg
gL CTD Tt » 2.4 +

Chla (ug/L)
0.0 0.2 0.4 0.6 0.8
0 L —— ¥,
“‘¥
50 - TR *
we t
.:&.0.‘
1004 %
’.
150 |
200
250 |
300
¢ FZL5F %% RIFAL(D) CTD
w5 %i(ﬁ%%iﬁp?ﬂ%
FRLFHLTY + (B Lk



I RER

Aminot, A., & Rey, F. (2000). Standard procedure for the determination
of chlorophyll a by spectroscopic methods. International Council for
the Exploration of the Sea, 112.

Welschmeyer, N. A. (1994). Fluorometric analysis of chlorophyll a in the
presence of chlorophyll b and pheopigments. Limnology and
oceanography, 39(8), 1985-1992.
https://doi.org/10.4319/10.1994.39.8.1985

Lewis, E. L., & Perkin, R. G. (1978). Salinity: Its definition and
calculation. Journal of Geophysical Research: Oceans, 83(C1),
466-478. https://doi.org/10.1029/JC083iC01p00466

Pai, S. C., Gong, G. C., & Liu, K. K. (1993). Determination of dissolved
oxygen in seawater by direct spectrophotometry of total iodine.
Marine Chemistry, 41(4), 343-351.
https://doi.org/10.1016/0304-4203(93)90266-Q
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A 1~ @R #icdy

=& (M) HFH ke PR AE

5 34.1534 34.012

10 34.1579 34.022

20 34.1763 34.031

30 34.2125 34.066

40 34.296 34.133

50 34.3627 34.221

60 34.4689 34.304

80 34.714 34.570

100 34.7909 34.649

200 34.5861 34.445

300 34.4566 34.311

A2 %R ok
Prpsiid PRk | LeindEd FRY

R 17 4 e Bz P E BcE RN A
(M) (g/L) (g/L) (g/L)
5 0.6054 0.64 0.73
10 0.7953 0.84 0.95
20 0.5587 0.62 0.67
30 0.5898 0.62 0.69
40 0.5057 0.55 0.63
50 0.4493 0.48 0.53
60 0.2444 0.26 0.30
80 0.0648 0.09 0.09
100 0.0379 0.06 0.06
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I b e A
| WEEH | FE | bt %7 i shim | oxki | FRfE | #F #F | #e # | R® | RSS Note
B p p i = R ki £ d mean STD mean STD
(°E) (°N) (m)

R SBE 4C 5014 | 2020-11-11 | 2022-1-7 120.284 22.297 744 11 0.9986 | 0.0135 | 0.1930 @ 0.4616 | 0.9984 | 0.0008

¥k WET Labs 6497 | 2020-11-05 | 2022-1-7 120.284 22.297 744 9 1.0452 | 0.0142 | 0.0140 | 0.0070 | 0.9987 | 0.0008 | #* “ﬁ% %idEd E
ECO-AFL/FL ?‘)EJ:

¥ WET Labs 6497 | 2020-10-27 | 2022-1-7 120.284 22.297 744 9 1.1784 | 0.0144 | 0.0129 | 0.0071 | 0.9990 | 0.0008 | i3k ™"i4fsd %
ECO-AFL/FL - AT

%3 SBE 43 3553 - - - - - - - - - - - - rEFEFR

FEEF - T
fdrt k18
{ ¥
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4 2 Hchp )~ 2 Bk T8 (Seafloor Information Systems 5 SIS) % 3t %8¢ (B
- 2R - ¢ Attitudel z =)o

o4 & (Pitch) 2 45455 F 5 & 4%ih & (Yaw)

FoZ S MER LR R S RBIE A A FEE LR -

BE¥] +X(Fwd) | +Y(Stb) | +Z(Down) Roll Pitch Yaw
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Cormpute Statistics

Input

Dataset: file:///F:MOR3-0049/CARISNZ-VIDIF. csar
Atfribute layer: Diff

Feature layer: MfA

Attribute value bin size: 0.1m

Statistics
Minimurm: -5.5 m Maximum: 5.2 m
Mean: 0.2m Area: MfA
Std_dev: 0.2Zm Total count: 10,056,576
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It is a great idea documented in this report that some experts from other

institutes on mooring operation are being invited to train NOR3 members, and

some new NOR3 personnel also went on R/V Legend to learn. | personally

wish that such cross training between different ships should be encouraged so

all the know-how on ship operation can be passed on between different

research vessels. This might include not only the scientific exploration team,

but maybe even the key crew member.
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Here are some minor comments in case people are interested:
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B Regarding glass ball floatation, maybe in the long run it will be cheaper to
use syntactic buoyancy materials in some of the instruments. Such
syntactic materials might be more expensive up front, but its life span is
longer, and potentially it is more robust than the glass balls. The improved
instrument and data recovery rates might offset the initial cost.

F it RER -YWANHEBERF  SE R EE s AE# syntactic
buoyancy materials g 3] %3k & £ & F 175 4 £ - syntactic
buoyancy materials 3§ 3| e%-3k 8 i &E% e g VL REFA €7 7
ExBiExicd B4t s o P H & b syntactic buoyancy
materials %3] GiEak 4 § F RGP R R 0 T 111 £ B F R
IR EY RSN LI d LR 2RISR o

B Provide more robust internet service at sea.
¥ o BPSrE Baik o 71110 £ (109 £ B3 E )RR SR g2 W
FEL2 380 FIAFRHFAFI 11 E LY FHE KRS o BB
Fh T 24 o

B NSYSU has very strong engineering programs. It might be helpful to hire an
EE or Electronic engineer or an experimental physicist who is capable to
develop some new instruments.

B oA R

B Our government wish to build offshore infrastructures (e.g. offshore

windmills). So maybe some seabed geotechnical research capability can be
planned for NOR3.
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