Table 1: CARINA Cruise Summary

CARINA
“s | No. . . Carbon 3 ; ‘o Q
i b o = o as
Cruise Base Name g Sta. Date Ship Ch. Sci. Pl 8 = % =, 6 Other
Iceland- iceland 1 2d 8/15/1991- A Fridricksoson | J. Olafsson J. Olafsson 80 | 0 66 | O 0 See Notel
_Sea_Time_Series 10/2/2006 B.Saemundsson
Irminger_Sea_Time irminger 1, 28 8/8/1991- A Fridricksoson | J.Olafsson J.Olafsson 56 0 34 0 0 See No tef
_Series 2 2/2/2006 B.Saemundsson e
TUNDRA 94 7/5-8/8/1994 A. Fedorov L. Anderson Data not red.
91AA19971204h swe97 3 40 12/4/1997-2/6/ Agulhas D. Turner M. Chierici 371 3 6i 35 | 37K 36! | CFC-113,CCl4,
SWEDARP 1998 A. Fransson Cl3Et,SF61
Good Hope 11/4-12/8/2004 A.S. Vavilov S. Gladyshev M. lvarez
S.Speich
34AR19970805™ arl8f 1, 180 8/5-9/25/1997 Aranda H. Gr nvall 0 0 0 0 17
34AR97 12 2 J. Launiainen
WOCE AR18f
31AN19890420 anll9 1, | 51 4/20-6/6/1989 Atlantis 2 P. Brewer?? Goyet 48 | 30 | 49 | 49 0
31AN119 2 Brewer
09AR19960527 pl2sv 71 5/27-9/21/1996 A. Australis S. Rintoul B. Tilbrook 63 59 13C 14C
09AR9601_1" s
WOCE SR03g
09AR20011029 sr03.2a2001 134 11/29-12/11/ A. Australis B. Tilbrook B. Tilbrook 97 |96 | 0 0 83 CFC-113
WOCE SR03_2001b 2001 C. Sabine
BG9714_B,C,D 2 1997 Belgica M. Elskens A. Borges
BG9815_C,D 2 1998 Belgica M. Frankignoulle A. Borges
BGY9919_A,B,C 2 1999 Belgica M. Frankignoulle A. Borges
BGO0211 2 2002 Belgica L. Chou A. Borges
BG0413 2 2004 Belgica L. Chou A. Borges
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CARINA
. < | No. . . Carbon 3 ; ‘o Q
b o = o as
Cruise Base Name g Sta. Date Ship Ch. Sci. Pl 8 = % =, 6 Other
BGO611 2 2006 Belgica L. Chou A. Borges
74AB19900528 ab047 2 71 5/28-6/15/1990 C. Darwin 27? Watson 1 0 0 0 0
74AB047
74AB19910501 ab058 2 614 | 5/1-5/15/1991 C. Darwin R. Pollard R os 59 59 59 597 | 0 ChlorA
74AB058 o 7 7 7
74AB19910614 ab060 1, 143 6/14-7/2/1991 C. Darwin 27? Watson 17 87 0 0 0
74AB060 2 )
74AB19910712 ab061 1, 450 7/12-7/24/1991 C. Darwin 77? Watson 0 0 0 0 0
74AB061 2
CD110B ?7? 1998 C. Darwin A. Miller A. Borges
CD114 ?7? 1998 C. Darwin L. Joint A. Borges
74AB20020301 i5.2002 3 146 | 3/1-4/15/2002 C. Darwin H. Bryden A. Rios 4P 77 0 145 11 3H He 3He
CD139; 15 M. Alvarez q q 9 T
Neon"
29CS19930510 arl6e 2 92 5/10-6/1/1993 Cornide de J.M. Cabanas F.Prezt 0 79 0 83 0
29CSMORENAS® Saavedra u
(WOCE ARI16¢)
29CS19771007 g4 2 88 10/7-10/27/1977 | Cornide de F. Fraga R os 79 79 0 88dt 0
29CS7710" Saavedra Prez w X
(Galicia4)
74DI19890511 dil82 1, | 990 | 5/11-6/7/1989 Discovery 77? Watson 78 0 68 162 | 0
74DI182 2 ) 6 1
74D119890612 dil183 1, | 87 6/12-7/9/1989 Discovery 27? Watson 4 0 0 0 0
74DI1183 2
74D119890716 di184 1, | 34 7/16-8/10/1989 Discovery 27? Watson 0 0 0 0 0
74D1184 2
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. < | No. . . Carbon 3 ; ‘o Q
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Cruise Base Name g Sta. Date Ship Ch. Sci. PIL 8 = % =, 6 Other
74D119900425 di190 2 o | 4/25-4/29/1990 Discovery 77? Watson 14 |0 13 12 0
17

74DI190
74DI119900515 di191 1, 430 5/15-6/4/1990 Discovery 22? Watson 7 0 11 0 0
74DI191 2
74D119900612 di192 2 20 6/12-6/24/1990 Discovery 22? Pegler 11 12 8 10 0
74DI1192 Watson
74D119970807 a25sv 1, 143 8/7-9/17/1997 Discovery S. Bacon M. Alvarez 0 90z | O 90 11 Chloroa
74D1230Y 2 LS. Aristegui 9 Phaeo.
(WOCE A25)
FOUREX
74DI119980426 di233 1, | 44 4/26-5/23/1998 Discovery Smythe-Wright M. Alvarez 44 [ 44 |0 44 0
74DI233 2 LS. Aristegui aa
74D1200404042> di279 2 123 | 4/4-5/10/2004 Discovery S. Cunningham U. Schuster 69 | 67 | 56
74DI279
74DI120041103 di285 3 11/03-12/10/ Discovery R. Pollard D. Bakker X 0 0 0 0
74DI(285) 2004 ac
CROZEX
74DI120041213 di286 3 12/13/2004- Discovery R. Saunders D. Bakker @ 0 0 0 0
74DI(286) 01/21/2005 c
CROZEX
33LK19960415%4 ar04h 1 94 4/15-5/16/1996 Edwin.Link Y. Gouriou?® J.-F. Ternon 85 85 85 gpah | 85
33LKETAMBOT2_ af | ag ai
1
WOCE AR04h/
AR15
32EV19910529 ev223 2 51 5/29-6/3/1991 Endeavor 77? Takahashi 0 0 0 0 6
32EV223




Table 1: CARINA Cruise Summary

CARINA
. % | No. . . Carbon 3 ; g O
b o = o as
Cruise Base Name g Sta. Date Ship Ch. Sci. PIL ([é) = % =, 6 Other
09FA20010524 pl5s2001a 129 5/24-7/7/2001 Franklin S. Wijffels B. Tilbrook 12 12 0 0 10 CFC-113, CCly
09FA200105_1 C. Sabine 5 5 6
P15S_2001
20GD19821110% g5 2 19 11/10- 11/19/ G. del Cid F. Fraga Ros 19 19 (0 19dt 0
20GD8211 1982 Prez w X
(Galicia5)
29GD198312012K 26 2 24 12/1-12/12/1983 | G. del Cid F. Fraga Ros 24 124 |0 24dt 0
29GD8312 Prez WX
(Galicia6)
20GD198402182! g7 2 33 2/18-3/7/1984 G. del Cid F. Fraga Ros 33 |33 |0 33dt 0
29GD8402 Prez w X
(Galicia?7)
20GD198407112™ g8 2 118 | 7/11-8/8/1984 G. del Cid F. Fraga Ros 76 | 76 | 0 76dt 0 ChloroA
29GD8407 an Prez WX
(Galicia8)
29GD198609042° 29 2 50 9/4-10/3/1986 G. del Cid F. Fraga Ros 48 |50 |0 48dt 0 ChloroA
29GD8609 Prez WX NHy
(Galicia9)
06GA 19960613 2a276 2 125 | 6/13-6/27/1996 | Gauss A. Sy Schneider 12 |0 0 0 0
06GA276 0 Thomas 2
06GA20000506 ga3501 2 75 5/6-6/6/2000 Gauss P. Kolterman Wallace 59 |60 |0 0 0 Chloroa
06GA3501
(WOCE AR19f)
58GS200309222P gs0309 1, | 80 9/22-10/13/2003 | G.O. Sars T. Johannessen A. Olsen 47 |50 | O 0 50 13Caq
2 T. Johannessen | aq
58GS200309 See Note®
58AA19940203 2a9402.1 1 16 2/3-2/23/1994 H. Mosby O.M. Johannessen | L.Anderson 16 14 |0 0 0
58AA9402 T. Johannessen
Leg1 1. Skelvan
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58AA19940224 aa%9402.2 1 24 2/24-3/17/1994 | H. Mosby I. Skelvan L. Anderson 24 122 |0 0 12
58AA9402 T. Johannessen T. Johannessen as
Leg?2
58AA19940826 229409 1, | 49 8/26-9/10/1994 H.Mosby L. Golman T. Johannessen | 35 33 0 0 0
58AA9409 2 at
58AA19950217 229502 1 41 2/17-3/18/1995 H. Mosby O.M. Johannessen | L.Anderson 38 |32 | U 34 40
58AA9502 1. Skjelvan T. Johannessen
I. Skelvan
58AA19961121 2a9%611 1 58 11/21-11/30/ H. Mosby T. Johannessen T. Johannessen | 39 | 51 0 0 46
58AA9611 1996
58AA19970225 229702 1 81 2/25-3/24/1997 H. Mosby T. Johannessen T. Johannessen | 52 | 51 0 0 0
58AA9702
58AA19980308 229803 1 78 3/8-3/24/1998 H. Mosby K. Simonsen T. Johannessen | 71 67 |0 0 0
58AA9803
58AA19991003 aa%9918 1 71 10/3-10/11/1999 | H. Mosby A. Omar A. Omar 61 |59 |0 0 0
58AA9918 A. Olsen
58AA20000923 2a0026 1 168 | 9/23-10/03/2000 | H. Mosby S. Osterhus A. Omar 16 |16 |0 0 0 18 o
58AA0026 gau | 8
58AA20010527 aa0113 1, | 129 | 5/27-6/19/2001 H. Mosby T. Johannessen A. Olsen 92 |55 |0 0 11 SFg™
58AA0113 2 A. Omar 63V
TRACTOR 13
58AA20010822 aa0119 1 69 8/22-8/29/2001 H. Mosby R. Skogseth A. Omar 68 | 68 |0 0 0 No nuts.
S8AA0119 au,
ax




Table 1: CARINA Cruise Summary

CARINA
. < | No. . . Carbon 3 ; ‘o @)
b (O] = o =
Cruise Base Name g Sta. Date Ship Ch. Sci. PIL g = S =, 5 Other
hly0201 1 Healy 1 80 224Raay 226Ra
SBI Spring 228 ’ 228 ’ ’
Ra,””"Th, POC,
DOC, PON, Urea,
ChloroA, Phaeo.,
Ammonium
32H12002071822 hly0203 1 44 7/18-8/21/2002 Healy J.M. Grebmeier N. Bates 42 |10 0 0 0 18 obb 224Ra 226Ra
32H1HLY0203 L.W. Cooper ba 228 208 ’
SBI Summer Ra,”™"Th, POC,
PON" DOCY, Urea,
ChloroA"®, Phaeo.,
Ammonium, Ligninbf
29HE19951203b¢ fruela95 3 48bh | 12/3/1995-1/5/ Hesperides R. Anadn G.Rosn 0 36 0 4 6bi 0 Ammonium,
Fruela-95 1996 M. Estrada bi POC,DOCY PONPK,
ChloroA
29HE199601 17bg fruela96 3 23 1/17-2/5/1996 Hesperides 1\R/I z;na:rd (111 A.Ros 0 12,2 0 22b1 0 Amrr{)qmum,bk
Fruela-96 - strada ! poc® pON®¥,
ChloroA
29HE19980730P! he050 2 | 44 7/30-8/21/1998 | Hesperides F.Prez A.Ros 24 124 |0 44 0 Ammonium
29HE050 M. Alvarez
J. Aristigui
29HE20010305 he073 2, |29 3/5-4/17/2001 Hesperides A. Rios A.Ros 29 29 | 0 29 0
FICARAM 11 3 bm
HEO073
29HE20020304 he081 2, 19 3/4-4/9/2002 Hesperides F. Perez A.Ros 19 19 |0 19 0
FICARAM IV 3 F. Perez bm
HEO81
29HE20030408 he091 2 7 4/8-4/24/2003 Hesperides R os A.Ros 7bn | 7bo | 4bp | 7 0
29HE091 R. Wanninkhof
FICARAM VI
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CARINA
. < | No. . . Carbon 3 ; ‘o @)
b o = o as
Cruise Base Name g Sta. Date Ship Ch. Sci. PIL g = % =, 6 Other
18HU19820228 hu82001 1, 129 | 2/28-4/4/1982 Hudson Clarke P. Jones 54 54 0 0 28
18HUS82001 2 Reid bq bt
Swift
18HU19920527 hu9205 1, | 46 5/27-6/15/1992 Hudson J. Lazier P. Jones 27 0 0 0 31
18HU92014 2
WOCE
ARO7W/AR13
18HU19930405 hu9304 2 590 4/5-5/14/1993 Hudson N. Oakey P. Jones 15 0 0 59 0
18HU92053
18HU19930617 hu9306 1, | 26 6/17-6/29/1993 Hudson J. Lazier P. Jones 20 | O 0 26 22
18HU93019 2
WOCE ARO7W
18HU19931115 hu9311 2 104 11/15-12/17/ Hudson R.A. Clarke P. Jones 89 0 0 103 98
18HU93039 1993
WOCE AR13a
18HU19940524 hu9405 1, | 40 5/24-6/12/1994 Hudson J. Lazier P. Jones 20 | O 0 33 29
18HU94008 2
WOCE
ARO07We/AR13
18HU19941012 hu9410 2 97 10/12-11/10/ Hudson R.A. Clarke P. Jones 80 |0 0 97 94
18HU94030 1994
WOCE AR13c¢
18HU19950419 hu95003 2 107 | 4/19-5/16/1995 Hudson R.A. Clarke P.Jones 74 | gbr | O 0 81 CCl4, CI3Et
18HU95003 R. Gershey CFC-113
WOCE AR13d
18HU19970509 hu97009 1, 130 | 5/9-6/11/1997 Hudson R.A. Clarke P. Jones 95 82 0 0 90 (3H 3He)aw
18HU97009 2 R. Gershey i
CCL4,
WOCE CFC-113
ARO7W
3/17-3/23/1998 Jan Mayen L.Anderson




Table 1: CARINA Cruise Summary

CARINA
. < | No. . . Carbon 3 ; ‘o @)
b o = o as
Cruise Base Name g Sta. Date Ship Ch. Sci. PIL ([é) = % =, 6 Other
74JC19960720 jc9608 1 41 7/20-8/22/1996 J.C. Ross A. Watson T. Johannessen | 25 | 25 | U 0
74JC9608 1. Skelvan bz
58JH19911106° jholll 1, | 76 11/6-11/25/1991 | I. Hjort J. Blindheim NA 0 0 0 36 | CCl4, CI3Et,
b
58JHO111 2 F.Rey © | 3H3He, He
58JH19920712 jh9207bu 1, | 31 7/12-7/28/1992 J. Hjort J. Blindheim J. Olafsson gbv | 0 0 0 13C 14va
58JH9207 2 E. Buch ’
WOCE AR18b
58JH19921107bS jh9211 ;, 68 11/7-11/29/1992 | J. Hjort il: }I3{hndhe1m NA 0 0 0 ]3;? gglgt, CFC-113,
58JH9211 - ReY 3 3
H, He, He
58JH19930730 jh9308 1 69 7/30-8/15/1993 J. Hjort F. Rey T. Johannessen | 35 36 | 0 0
58JH9308 1. Skelvan
58JH19931107bS jho311 é, 51 11/7-11/30/1993 | I. Hjort ; BRhndhe1m NA 0 0 0 lS)tl SFC3-113, CI3Et,
58JHO311 s H,”He, He
58JH19940525 jh9405 1 44 5/25-6/6/1994 J. Hjort F. Rey 1. Skelvan 20 |20 | O 0
58JH9405 T. Johannessen
58JH19940723 jh9408 1, | 74 7/23-8/16/1994 J.Hjort J. Bllindheim J. Olafsson 78 | 0 78 67 | CCl4, CFC-113
587H9408 2 ™ 3 3 e,
WOCE AR18d 13’ 14’
C, 'C
bs jh9410 1, 108 10/29-11/23/ J. Hjort J. Blindheim NA 0 0 0 69 | CCl4, CFC-113,
S8IH19941029 2 1994 F. Rey bt | CI3Et,
58JH9410 3H,3He, He
58JH19950427 jh9505 1, 109 | 4/27-5/23/1995 J. Hjort F. Rey T. Johannessen | 47 | 46 | U 0 0
58JH9505 2 1. Skelvan
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CARINA
. < | No. . . Carbon 3 ; ‘o Q
b (O] = ®) o
Cruise Base Name g Sta. Date Ship Ch. Sci. PIL 8 = % =, 6 Other
bs jh9511 1, 51 11/8-11/26/1995 | J. Hjort J. Blindheim 1. Skjelvan 26 26 U 0 31 CCH4, CFC-113,
58TH19951108 5 ER T Joh bx bt | CI3Et
SRIH9511 . Rey . Johannessen N ,

H,”"He, He
58JH19960722 7h9607 1 5 7/22-8/1/1996 J. Hjort DOCYY
58JH19961030bS jho611 ;, 42 10/30-11/9/1996 | J. Hjort ; BRllndhelm NA 0 0 0 0 iz ggl;:lt, CFC-113,
58JH9611 - Ry 3 3 >

H,”"He, He
58]H19970425bs jh9704 ;, 135 4/25-5/22/1997 J. Hjort il: }I3{llndhelm L. Anderson 48 SZ6 0 56 ij gglgt, CFC-113,
58JH9704 Ry 3 3

H, He, He
58JH19980804bS jh9808 1 49ca | 8/4-8/23/1998 J. Hjort ? IJ{eﬁf L. Anderson SbS 35 0 34 iz gglét, CFC-113,
53IH9808 . Johannessen B ,

H,”He, He
58JH19990616bS jh9906 ;, 35¢¢ | 6/16-7/7/1999 J. Hjort il: }I3{llndhelm NA 0 0 0 0 if §C1§’ CFC-113,
58JH9906 - ReY H, He, He

i - i 299
58JH20000527bS jh0006 1 119 5/27-6/19/2000 J.Hjort 779 NA 0 0 0 0 0
58JH0006
58JH20050528bs jh2005 1 37c 5/28-6/17/2000 J.Hjort il: l?{lmdhelm NA 0 0 0 0 1333 gCl;, CFC-113,
58JH2005 ¢ - Rey H,”He, He
49HH19941213 kh94 .4 3 11 12/13/1994-1/ Hakuho-Maru K.Kawaguchi M. Ishii 11 11 11 0 0 Chloroa
KH94_4 28/1995 cd
49HH20011208 kh01.3 3 18 12/8/2001-1/19/ | Hakuho-Maru M. Ishii 17 0 0 0 0 Chloroa, NH4
KHO1_3 2002
316N19971005 ar24b 1, | 162 | 10/5-11/19/1997 | Knorr R. Curry C. Goyet 0 |44 |U o 0 | ToC®, LADCP
316N154_2 2
WOCE AR24b




Table 1: CARINA Cruise Summary

CARINA
. < | No. . . Carbon 3 ; ‘o Q
b o = o as
Cruise Base Name g Sta. Date Ship Ch. Sci. PIL 8 = % =, 6 Other
316N20010627 mp3 2 29 6/27 - 8/15/2001 | Knorr D. Capone P. Yager 29 | 29 0 0 0
MANTRA/ E. Carpenter ee ee
PIRANA 3
316N20020601 nordic02 1 159 6/1-6/30/2002 Knorr W. Smethie R. Bellerby 15 15 0 0 15 CFC-113
316N200206 -2 gcf
q
58LA19860719 lance86 1 11 7/19-7/26/1986 Lance 7? L.Anderson 7 7 0 11 0
58LA0786
18SN19940726 sn094 1 39 7/26-9/1/1994 L.S. St. Laurent P.Jones 39 38 0 0 39 CFC-113, CCl4
AOS9%4 Azetsu-Scott cg ch
18SNA097 sn097 1 L.S. St. Laurent | F. MacLaughlin P.Jones X yel
JOIS 97 K. Faulkner Azetsu-Scott
35LU19890509° bd3 2 47 5/9-5/26/1989 LeNoroit F Prez t 47 | 47 0 47 0 3H,3He, He
35LU0589 A.Ros W
Bord Est 3
3 5LU19950909ad ar04g 2 85 9/9-10/11/1995 LeNoroit Y. Gouriou J.-F. Ternon 47 4; 64 472 78 }C)}lllloroA,
35LLETAMBOTI_ ab 1 ag |y aco.
1
WOCE AR04g
32MB19900224 cgc90sv 3 64 2/24-4/12/1990 M. Baldridge D.Wisegarver R. Feelka 49 0 U 0 56 3H 3He He
3175CG90_19 c T
P15Sa Neon, C
35MF19980121 oisol 3 16 1/21-2/19/1998 Marion-Duf- N. Metzl C. Lo Monaco 16 16 U 0 0 13, 18 .aw
C, 0
OISO-01 resne
35MF19980818 0is02 3 14 8/18-9/9/1998 Marion-Duf- N. Metzl C.Lo Monaco | 14 14 | U 0 0 ChloroA
0OISO-02 resne
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35MF19981205 0is03 3 17 12/5-12/27/1998 | Marion-Duf- N. Metzl C.Lo Monaco | 17 17 | U 0 0 ChloroA
OISO-03
resne 13C, 1 SOaw

35MF19990104™ ant4 3 35 1/4-2/23/1999 Marion-Duf- M. Denis B. Delille 25 33 0 3pen | 0 Ba®°
ANTARES 4 resne
35MF20000117 oiso4 3 19 1/17-1/27/2000 Marion-Duf- N. Metzl C. Lo Monaco | 19 op | U 0 0 ChloroA

1SO-04
OISO-0 resne 13C, lSOaw
35MF20000719 0is05 3 12 7/19-8/16/2000 Marion-Duf- N. Metzl C.Lo Monaco | 12 12 | U 0 0 ChloroA

1SO-
OISO-05 resne 13C, 180aw
35MF20010103 0is06 3 11 1/3-1/26/2001 Marion-Duf- N. Metzl C. Lo Monaco 11 11 U 0 0 ChloroA

1SO-
OISO-06 resne 13C, 18Oaw
06MT19920322 met21 1, | 287 | 3/22-8/18/1992 Meteor J. Duinker Pegler 27 |27 | U 0 0
06MTO021 2 Schneider 4 2

Mintrop
06MT19940219%4 met27.3 2 102 2/26-3/25/1994 Meteor F. Schott NA 0 0 0 0 96
06MT27_3
WOCE AR04e
06MT19941012°" a2 1, | 52 10/12-11/12/ Meteor Koltermann A. K rtzinger 29 130 | O 0 44 | 14 ¢t 13 ~aw
.. Cc%, - C

06MT302 2 1994 K. Friis cs
WOCE A02
06MT19941115" alwgersv ;, 62 };/9 1 45-12/ 19/ Meteor Meincke H. Thomas Zl:l 0 U 0 55 CFC, 14 C
06MT303 3H 3He
WOCE A01 ’
06MT19960613 met36.2 1, 16 6/13-7/14/1996 Meteor Kremling Mintrop 15 15 0 16 0
06MT362 2 Koertzinger cov
06MT19960910 met36.5 2 62 9/10-10/3/1996 Meteor C. Hemleben Prez 61 26 | 26 | 26 0
06MT365 Wallace
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06MT19970107 met37.2 2 45 1/7-1/20/1997 Meteor T. Muller P rez 20 28 0 28 0 Chloroa
06MT372 poc, AI*Y
06MT19970517 met39.2 1, | 67 5/17-6/7/1997 Meteor W. Zenk Koertzinger 30 {30 | O 65 64
06MT392 2 Mintrop oW
WOCE
ARI12/AR24
06MT19970707 met39.4 1, | 98 7/7-8/9/1997 Meteor F. Schott Mintrop 46 | 46 | 0O 96 98 3H 3Heaw
06MT394 2 Koertzinger cWw ’
WOCE
ARO05/AR0O7TW
06MT19970815 met39.5 1, 110 | 8/15-9/9/1997 Meteor A. Sy Thomas 78 | 0 U 0 92 180 SF 14 aw
06MT395 2 Schneider cu ox e C
WOCE ARO7Ei
+ VEINS
06MT432 1999 G. Graf A. Borges
06MT19990610 met45.2 1, | 53 6/10-7/9/1999 Meteor W. Zenk K. Friis 29 129 |29 | 30z | 49 3H 3He
06MT199906 2 o |y d |4 13 aw
06MT452 C, C
06MT19990711 met45.3 2 100 | 7/11-8/10/1999 Meteor F. Schott K. Friis 37 | 37 | 37 c |99 | 3,3
42 H, He,
06MT199907 @oley fey o TP s 13 aw
06MT453 , C
06MT454 met45.4 1, 8/13-8/31/1999 Meteor J. Meincke Xd
2
b
06MT20010507 met50.1 2 53 5/7-5/31/2001 Meteor J. Fischer Friis 26 139 |0 41 Xd CFC Merge needed
06MT501% b
06MT502 2 6/2-6/18/2001 Meteor F. Schott Xd CFC Merge needed
b
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Cruise Base Name g Sta. Date Ship Ch. Sci. PIL 8 = % =, 6 Other
06MT503 1, 6/21-7/15/2001 Meteor J. Holfort Xd CFC Merge needed
2
b
06MT504 met50.4 1, 139 | 7/16-8/7/2001 Meteor W. Zenk Friis 11 10 |0 48 Xd CFC Merge needed
2 4 8
b
06MT20011018 met51.2 2 41 10/18-11/11/ Meteor W. Roether A. Schneider 14 14 0 0 40 3..3
dd d df H,"He,
06MT512 2001 e He, neon
06MT20020607 met53.3 2 103 6/7-7/4/2002 Meteor M. Rhein 0 0 0 0 74
06MT533 cx
06MT20021013 met55 2 51 10/13-11/16/ Meteor D. Wallace D. Wallace 6 6 8] 0 0 N20 13C 15N
06MT55 2002 dg ’ ’ > dh
POC,PON,DMS
06MT20040311 met60.5 2 46 3/11-4/13/2004 Meteor Wallace Wallace 46 | 46 | 0O 0 45 CCla. SF 6dk
06MT605 d | g dk 4
SilicateCorr
Needed
3200199505294 0c26.9 2 51 5/29-6/3/1995 Oceanus Takahashi 6 0 0 0 0
320C269
77DN19910726 dn91.07 1 54 7/26-9/3/1991 Oden L. Anderson Anderson 45 4 10 0 46 | DOC
77DN9107 J.-E. Hellsvik 18 odm
74DN01?? 7/17-7/26/2001 Oden L.Anderson
77DN02049" 1 Oden
18RD199804049° now98car 1 72 4/4-7/21/1998 P. Radisson L. Fortier L. Miller 68 59 0 0 Docdp’ PON, POC
NOW98 348 H. Melling D. Wallace
Northwater Polynya T. Yager
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18RD1 9990827do now99 1 40 8/27-10/5/1999 P. Radisson L. Fortier L. Miller 40 40 0 0 DOqu, PON, POC
H. Melling D. Wallace
NOW99 Ty
Northwater Polynya - yager
67SL.198811174r sI88.11 2 20 11/17-11/26/ P.Siedlecki A.Ros R os 0 20 0 20dt | 0
67SL8811 1988 ds
321919920718 newp92 1 81 7/18-8/14/1992 Polar Sea J. Deming T. Yager 10 {10 | O 0 0 3H 3Hedw
d d 9 9
NEWP92dt : He, POC,
PON,
Chlora.dx,
Phaeo.
321919930722 newp93 1 102 | 7/22-8/17/1993 Polar Sea J. Deming Johnson 70 |69 |69 | O 0 3., 3,,.dw
H,”He ",
NEWP93 Wallace dy
. He, POC,
Schneide
Neill Chlora.
“ PON,
Phaeo.
32PZ20020715% aws02i 1 63 7/15-8/13/2002 Polar Star R. Pickart 0 0 0 0 0
32PZAWS021
06AQ1993777? 1 1993? Polarstern L. Anderson X
06ANTIX 4 eaC
g
06ANTX_6 1992
06ANTXVIII_2 11/1-11/29/2000 | Polarstern D. Bakker
EisenEx Y. Bozec
H. de Baar
06AQ19960712¢° aqnl2 1 102 | 7/12-9/6/1996 Polarstern E. Augstein Anderson 78 163 |0 57 97 3H 3He
06ARKXII T
(0]
(AQN12) >
DOM,DOC




Table 1: CARINA Cruise Summary

CARINA
. % | No. . . Carbon S ; o @)
b o = o as
Cruise Base Name g Sta. Date Ship Ch. Sci. PIL 8 = % =, 6 Other
06ARKXXII_3 1/22-4/6/2005 Polarstern M. Hoppema
497519921203¢¢ jare34 3 22 12/3/1992- Shirase N. Sato M. Ishii 21 |0 0 22 0 NHy, Chloroa,
JARE34 3/19/1993 R. Maruse ed Phaeo.
33SW20010102 mpl 2 34 1/2-2/18/2001 S.Johnsonl A. Michaels P. Yager 34 |34 |0 0 0
MANTRA/ D. Capone ee ee
PIRANA 1
33SW20030418 mp8 2 27 4/18-5/22/2003 S.Johnsonl D. Capone P. Yager 27 | 27
33SW200305 A. Subramaniam
MANTRA/
PIRANA 8
06BE20001128 bel52 2 122 11/28-12/27/ Sonne M. Rhein 0 0 0 0 10 Missing O2
06BE152 2000 4¢f | and Nuts
1999 Tangaroa D. Bakker
SOIREE
61TG20020206 jare43 3 8 2/6-3/7/2002 Tangaroa T. Odate M. Ishii 8 0 0 0 0 NHy, Chloroa
JAREA43
61TG20030217 jared4 3 11 2/17-3/12/2003 Tangaroa T. Odate M. Ishii 7 0 0 0 0 NHy, Chloroa,
JARE44 Phaeo
35TH19990702¢8 €q99 2 7/2-8/22/1999 Thalassa Y. Gouriou Goyet X Y Not yet imported
35TH9907 X yei
(Equalant99) ch
35TH20020611% ovide2 L, |90 6/11-7/11/2002 | Thalassa H. Mercier F.Prez 0 9 | U 90 0
35TH0602 2 M. lvarez
Ovide 2002
35TH20040605 ovide4 1, | 114 | 6/5-7/6/2004 Thalassa T. Huck F.Prez 11 11 | U 114 | 0
35TH0604 2 M. lvarez 4V 4¢k ek
Ovide 2004 M. Casta o
A.Ros




Table 1: CARINA Cruise Summary

CARINA
« [\l Q
. s | No. b . . Carbon o & S| oz @)
Cruise Base Name 2| sa Date Ship Ch. Sci. PIL 8 = % =, 6 Other

35TH20020716 7/16-7/22/2002 Thalassa Ait-Armeur X Y 0 0 Z
SEMANE®! C. Goyet em
64TR8901 Tyro van Heuven not red
64TR19890804 ty89.08 1, | 73 8/4-9/7/1989 Tyro M. Stoll 34 | 32 0 0 0 NHy
64TY8908 2 De Baar en
64TR19900417 ty90.01 2 4/17-5/31/1990 Tyro G. Fransz M. Stoll X Y
64TY9001°° J. Rommets
64TR19900701¢P arQ7ea 1, |33 7/1-7/12/1990 Tyro H.M. van Aken M. Stoll 14 |0 0 0 0 3H
WOCE ARO7Ea 2 van Heuven
64TR199007215P ty9003 ;, 74 7/21-7/29/1990 Tyro H.M. van Aken M. SIt{oll 34 |0 0 0 0 3H
64TY9003 van Heuven
64TR19910408¢4 ty91.04 1, 141 4/8-5/15/1991 Tyro H.M. van Aken Stoll 13 0 0 0 0
64TY9104 2 e DeBaar g€
WOCE AR07Eb n

1980 Ymer L. Anderson

CarboOcean
. Base No. . . Carbon TC | Al | PC CF
es
Cruise Name Sta, Date Ship Ch. Sci. PL 02 K 02 pH C Other

ANT???? Polarstern
74AB20050501 abl71 144 | 5/1-6/15/2005 C. Darwin E. McDonagh U. Schuster 70 | 72 | ? 0 ? Organic Nuts
Cruise CD171
58TM0703¢t jm0703 4 7/10-7/18/2003 | Jan Mayan P. Wassmann R. Bellerby 4 4 0 0 0 NHy
CABANERA I C. Kivim e




Table 1: CARINA Cruise Summary

CARINA
. “s | No. . . Carbon 3 ; ‘o O
b o = o T
Cruise Base Name g Sta. Date Ship Ch. Sci. PIL 8 = % =, (US Other
53IM070 4et jm0704 7 7/24-7/31/2004 Jan Mayan P. Wassmann IC{ Ec'ell'erby 7 5 0 0 0 NHy
CABANERA II SRvime
58IM050 5f:t jm0505 9 5/20-6/2/2005 Jan Mayan P. Wassmann IC{ Ef.:llherby 9 9 0 0 0 NHy
CABANERA IIT Savime
06MT592 met592 Meteor M. Rhein nn
cu
62PE240 9/18-10/5/2005 Pelagia van Heuven
06ANT22_3 1/22-4/6/2005 Polarstern M.Hoppema
H.de Baar
35THO0506 ovide6 94 5/25-6/16/2006 ?27? ?27? Prez 94 94

"M RNOoT OB mETOSR MO A0 O

Synthesis regions: 1=Arctic, 2=North Atlantic, 3=Southern Ocean

. First station to last station only for many cruises

U indicates underway sampling only

. 79 occupations of 2 locations on 59 individual cruises during time period forming a irregular time series

Method of Chipman et al., 1993. Values in moist air at listed temperature (~4C)
3/14/07 Jon and Thorarinn Arnarson expect ot have final T/S workup completed soon.

. 56 occupations of 2 locations on 52 individual cruises during time period forming a irregular time series

See Turner et al 2004, Fransson et al. 2004a,b
Abrahamsson et al., 2004a
Calculated from pH15 and Alk, actually, f{CO2

. Total H scale at 15C; See Chierici et al., 2004; Abrahamsson et al., 2004a

See Tanhua et al., 2004

. See Rudels et al., 1999; Girton and Sanford, 2003; Tanhua et al., 2005.

. Included in GLODAPv1.1, but no 2nd QC of carbon data.

. Many stations have only shallow or surface samples for carbon

. Returned to shore for analysis by R. Wanninkhof for QC purposes.

. File contains measured and corrected values for pH and alkalinity. Corrections made as described in Alvarez, 2007.

Measurements by C. Postlewaite at SOC.
See Prezetal., 2001.
See R os et al., 2001.




u. File includes interpolated alkalinity values

v. See Manr quez et al., 1978.

w. Calculated from alkalinity and pH with constants from Lueker et al., 2000. Summary of Galicia cruises in R os et al., 2001.
x. See P rez and Fraga, 1987b; R os and P rez, 1999.

y. Cruise in GLODAPv1.1, but now have carbon data, so include here also

z. See Alvarez et al., 2002, 2003, 2004.

aa.TCOy calculated from pH and TA

ab.See Cunningham, 2005.

ac.See Bakker et al. 2007.

ad.See Oudot et al., 1999.

ae.See Gouriou et al., 1999.

af. Values calculated from pH and TCO,

ag. Near surface values only, values are fCO5 reported at in situ temperature.
ah. Reported on total [H+] scale at in situ conditions

al. See Andrie et al., 1999.

aj. See C. Mouri o et al., 1984.

ak.See Prez et al., 1987.

al. See Frage et al. 1985

am.See Mouri o et al., 1985.

an.Multiple casts at the same location recorded as individual stations. Approximately 45 different locations.
ao.See Figueiras et al., 1987.

ap.Actual code for this ship is LMEL

ag.See Olsen et al,. 2006.

ar. As of 3/16/07 CFC still proprietary. Release requested.

as. See Anderson et al., 2000a.

at. Data quality too low, null out for merged CARINA data product
au.See Omar et al., 20003

av.A. Olssen data.

aw.Samples collected but no data in file

ax.See Omar et al., 2005

ay.See Kadko and Muench, 2005.

az.See Codispoti et al., 2005, Grebmeier et al., 2005.

ba.See Bates et al. 1996, 1998 and Bates 2001 for methods, see Bates et al., 2005a and Bates, 2006 for research with these data.
bb.See Cooper et al., 2005

bc.See Bates et al., 2005b; Moran et al., 2005.

bd.See Hansell et al., 2004; Mathis et al., 2005.

be.See Dunton et al. 2005, 2006.

bf. See Benner et al. 2004.

bg.See Anad n and Estrada, 2002; Garcia et al. 2002.

bh.Includes 2 stations with decimal notation (39.2, 138.2)

bi. See lvarez et al., 2002b.



bj. See Doval et al. 2002.

bk.See Anad n et al., 2002.

bl. See Perez et al., 2003.

bm.Calculated from pH25 and alkalinity

bn. File includes few coulometric TCO2 measured by Wanninkhof after the cruise. File also contains tco2calc from measured pH25 and Alk
bo.See Perez et al. 2000 for method.

bp. Surface samples only (fCO2)

bg.See Chen et al., 1990.

br. Samples collected, but no data in file

bs.See Blindheim and Rey, 2004.

bt. See Karstensen et al., 2005.

bu.Blindheim working to clean up T/S data

bv.Data from Gislefoss et al 1995.

bw.See Fogelqvist et al., 2003.

bx.All values flagged questionable

by.See Borsheim, 2000.

bz.See for method, Heraldsson et al., 1997.

ca.Seven stations numbered 84981-84987 are probably casts at station 498. Either way these numbers need to be modified before building the merged data file.
cb.See Chierici et al 1999; Anderson et al., 2000a,b.

cc.Data restricted to stations with tracers

cd.See Ishii et al. 2002

ce.No data in file

cf. Unpublished data of W. Smethie.

cg.See Anderson et al. 1998.

ch.Data of P. Jones

ci. See Jutterstr m and Anderson, 2005.

cj. See McTaggert et al., 1993.

ck.See Lamb et al. 1993, 1995.

cl. See Wisegarver et al., 1995.

cm.See Park et al., 2002; Leblanc et al. 2002; Dubreuil et al., 2003;
cn. Data from A. Borges

co. See Jacquet et al., 2005.

cp.All values flagged 4 by originator.

cq. All data from CCHDO 3/14/07

cr. Cruise was included in GLODAPv1.1, but had no carbon data at the time, so also included here
cs. See K rtzinger et al., 1998.

ct. Results in large volume data file

cu.See Thomas and Ittekkot, 2001; Thomas, 2002.

cv.See K rtzinger et al., 2001.

cw.See K rtzinger et al., 1999.

cx.Data from M. Rhein; See Rhein et al. 2002, 2004; Steinfeldt et al., 2004.
cy.Calculated from TCO2 and pH



cz.See Friis et al., 2004.

da. See Friis et al., 2003; 2005

db.Data from M. Rhein/R. Steinfeldt. See Kieke et al., 2006

dc.Superset of this cruise included in GLODAP as met50sv...

dd.No nutrients yet. Requested 4/27/07.

de.See Schneider et al., 2007.

df. Measurements by B. Klien using method of Bulsiewicz et al., 1998.

dg.See Kortzinger et al., 2003.

dh.None of the extra measurements in file

di. See Tanhua and Wallace, 2005; Tanhua et al. 2006, 2007.

dj. See Mintrop et al., 2000.

dk.See Tanhua et al., 2006.

dl. In original file nutrients and oxygen listed as micormole/kilogram. Oxygen is clearly milliliter/liter. Assumed that nutrients are also per liter and converted all.

dm.See Bauch et al., 1995.

dn.Run jointly with Knorr 02 Nordic Seas cruise

do.CTD data preliminary

dp.Measurements of K. Cochran

dq.Measurements of K. Cochran

dr. ANA cruise of the Biomass-IV expedition; see Rios et al., 1992.

ds.P rez et al., 1998.

dt. See P rez and Fraga 1987a.

du.See Budeus and Schneider, 1995 and Wallace et al, 1995a,b.

dv.See Yager et al, 1995.

dw.See Top et al., 1997

dx.See Smith, 1995.

dy.See Neill et al., 1997.

dz. See Swift and Codispotti, 2002.

ea.See Olsson and Anderson, 1997. See Olsson et al 1999.

eb.Cruise report: The expedition of ARCTIC 96 of the RV Polarstern (ARK XII) with the Arctic Climate System Study (ARCSYS), Ber. Polarforsch. 234, IISSN 0176-
5027, 1997.

ec. JARE Data Report, No. 228, National Institute of Polar Research, Tokyo, September 1997 (not available via web). Nutrient and oxygen data are preliminary.

ed. See Ishii et al., 1998.

ee.See Cooley and Yager, 2000.

ef. Data from Rhein; See Rhein et al. 2004.

eg. See Gouriou et al., 1999, 2001.

eh. See Touratier et al., 2005

ei. Comparison to WOCE A15 by Tourtiereh implies that values are offset high by 12.7umol/kg
¢j. See Lherminier et al., 2007.

ek.See P rez et al., 2004.

el. No data yet.

em.See A t-Ameur and Goyet, 2007.

en.See Stoll et al., 19996a,, 1996b, 1999, 2002.



eo. See Rommets et al. 1991.

ep.See van Aken and De Boer, 1995

eq.A subset of this data is available from WHPO (files as ARO7E). WOCE listing does not contain carbon data
er. See van Aken and De Boer, 1995.

es. First station to last station only

et. Data received but marked proprietary until 01/01/08 at request of A. Olsen

eu.CFC data proprietary except for CARINA usage until 1/1/2008 at request of M. Rhein.

References

Abrahamsson, K., S. Bertilsson, M. Chierici, A. Fransson, P.W. Froneman, A. Loren and E.A. Pakhomov, Variations of biochemical parameters along
a transect in the southern Ocean, with special emphasis on volatile halogenated organic compounds, Deep-Sea Res. 11, 51, 2745-2756, 2004a.

Abrahamsson, K., A. Loren, A. Wulff and S.-A. Wangbert, Air-sea exchange of halocarbons: the influence of diurnal and regional variations and distri-
butions of pigments, Deep-Sea Res. 11, 51, 2789-2805, 2004b.

A t-Ameur, N. and C. Goyet, Distribution and transport of natural and anthropogenic CO, in the Gulf of Cadiz, Deep-Sea Res. 11, 53, 1329-1343,

2006.

lvarez, M., H.K. Bryden, F.F. P rez, A.F. R os, G. Ros n, Physical and biogeochemical fluxes and net budgets in the subpolar and temperate north
Atlantic, J. Mar. Res., 60, 191—226, 2002.

lvarez, M.,A.F. R os, G. Rons n, Spatio-temporal variability of air-sea carbon dioxide and oxygen in the Bransfield and Gerlache Straits during aus-
tral summer 1995-1996, Deep-Sea Res. 11, 49(4-5), 643-662, 2002b.

lvarez, M, A.F. R os F.F. P rez, G. Ros n and H.L. Bryden, Transports and budgets of total inorganic carbon In the subpolar and temperate North
Atlantic, Global Biogeochemical Cycles 17(1), 1002—1029, 2003.

lvarez M., F.F. P rez, H. Bryden, A. F. R os, Physical and biogeochemical transport structure in the North Atlantic subpolar gyre, J. Geophys. Res.,
109, C03027, doi: 10.1029/2003JC002015, 2004.

Anad n, R. and M. Estrada, The FRUELA cruises. A carbon flux study in the productive areas of the Antarctic Peninsula (December 1995-February
1996), Deep-Sea Res. II, 49(4-5), 567-583, 2002.

Anad n, R. f. Alvarez-Marqu s, E. Fern ndez, M. Varela, M. Zapata, J.M. Gasol and D. Vaqu , Vertical biogenic particle flux during Austral summer
in the Antarctic Peninsula area, Deep-Sea Res. II, 49(4-5), 883-901, 2002.

Anderson, L.G., K. Olsson and M. Chierici, A carbon budget for the Arctic Ocean, Global Biogeochem. Cycles, 12, 455-465, 1998.

Anderson, L.G., M. Chierici, E. Fogelqvist and T. Johannessen, Flux of anthropogenic and steady state carbon into the deep Greenland Sea, J. Geo-
phys. Res., 105, 14339-14345, 2000a.

Anderson, L.G., H. Drange, M. Chierici, A. Fransson, T. Johannessen, 1. Skjelvan and F. Rey, Annual variability of carbon flux in the upper Greenland
Sea, as evaluated from measured data and a box model, Tellus, 52B, 1014-1024, 2000b.

Andri , C. J.-F. Ternon, B. fourles, Y. Gouriou and C. Oudot, Tracer distributions and deep circulation in the western tropical Atlantic during CITHER
1 and ETAMBOT cruises, 1993-1996, J. Geophys. Res., 104,21195-21216, 1999.

Bakker, D.C.E., M.C. Nielsd ttir, P.J. Morris, H.J. Venables, A.J. Watson, The island mass effect and biological carbon uptake for the subantarctic
Crozet Archipelago. Deep-Sea Research 11, in press, doi:10.1016/j.dsr2.2007.06.009, 2007.



Bates, N.R., Interannual changes of oceanic CO, and biogeochemical properties in the western North Atlantic subtropical gyre, Deep-Sea Res. 11,

48(8-9), 1507-1528, 2001.
Bates, N.R., Air-sea CO, fluxes and the continental shelf pump of carbon in the Chukchi Sea adjacent to the Arctic Ocean, J. Geophys. Res., 111,

C10013, doi:10.1029/2005JC003083, 2006.

Bates, N.R., Michaels, A.F., and Knap, A.H., Seasonal and interannual variability of the oceanic carbon dioxide system at the U.S. JGOFS Bermuda
Atlantic Time-series Site, Deep-Sea Res. 11, 43(2-3), 347-383, 1996.

Bates, N.R., Hansell, D.A., Carlson, C.A., and Gordon, L.I., Distribution of CO, species, estimates of net community production and air-sea CO,

exchange in the Ross Sea polynya, J. Geophys. Res., 103(C2), 2883-2896, 1998.

Bates, N. R., M. H. P. Best, and D. A. Hansell, Spatio-temporal distribution of dissolved inorganic carbon and net community production in the Chuk-
chi and Beaufort Seas, Deep-Sea Res. 11, 52, 3303-3323, 2005a.

Bates, N. R., D. A. Hansell, S. Bradley Moran, and L. A. Codispoti, Seasonal and spatial distribution of particulate organic matter (POM) in the Chuk-
chi and Beaufort Seas, Deep-Sea Res. 11, 52, 3324-3343, 2005b.

Bauch, D., P. Schlosser and R. Fairbanks, Freshwater balance and sources of deep and bottom water in the Arctic Ocean innferred from the distribution

of H2180, Prog. Oceanogr., 35, 53-80, 1995.

Benner, R., B. Benitez-Nelson, K. Kaiser, R. M.W. Amon, Export of young terrigenous dissolved carbon from rivers to the Arctic Ocean, Geophys. Res.
Lett., 31,1.05305, doi:10.1029/2003GL019251, 2004.

Blindheim, J. and F. Rey, Water-mass formation and distribution in the Nordic Seas during the 1990s, J. Mar. Sci., 61, 846-863, 2004.

Borsheim, K.Y., Bacterial production rates and concentrations of organic carbon at the end of the growing season in the Greenland Sea, Aquat. Microb.
Ecol., 21, 115-123, 2000.

Budeus, G. and W. Schneider, On the hydrography of the Northeast Water Polynya, J. Geophys. Res., 100(C3), 4287-4300, 1995.

Bulsiewicz, K., H. Rose, O. Klatt, A. Putzka and W. Roether (1998): A capillary-column chromatographic system for efficient chlorofluorocarbon
measurements in ocean waters, J. Geophys. Res., 103, 15959-15970.

Castro, C.G., A.F. R os, M.D. Doval and F.F. P rez, Nutrient utilisation and chlorophyll distribution in the Atlantic sector of the Southern Ocean during
Austral summer 1995-96, Deep-Sea Res. 11, 49(4-5), 623-642, 2002.

Chen, C.-T.A., E.P. Jones and P. Lin, Wintertime total carbon dioxide measurements in thhe Norwegian and Greenland Seas, Deep-Sea Res. 1, 37(9),
1455-1473, 1990.

Chierici, M., H. Drange, L.G. Anderson and T. Johannessen, Inorganic carbon fluxes between the Greenland Sea and the surrounding areas, calculated
by applying model results, J. Mar. Sys., 22, 295-309, 1999.

Chierici, M., A. Fransson, D.R. Turner, E.A. Pakhomov, P.W. Froneman, Variability in pH, fCO2, oxygen and the flux of CO2 in the surface water
along a transect in the Atlantic sector of the Southern Ocean, Deep-Sea Res. 11, 51, 2773-2787, 2004.

Chipman, D., Marra, J. and Takahashi, T., Primary production at 47;N and 20;W in the North Atlantic Ocean: A comparision between the 14C incuba-
tion method and the mixed layer budget, Deep-Sea Res., 40, 151-169, 1993.

Codispoti, L.A., Flagg, C., Kelly, V, Swift, J.H., Hydrographic conditions during the 2002 SBI process experiments, Deep-Sea Res. I 52, 3199-3226,
2005.



Cooley, S.R. and P.L. Yager, Physical and biological contributions to the western tropical North Atlantic Ocean carbon sink formed by the Amazon
River plume, J. Geophys. Res., 111(C8), C08018, doi:10.1029/2005JC002954, 2006.

Cooper, L.W., R. Benner, J.W. McClelland, B.J. Peterson, R.M. Holmes, P.A. Raymond, D.A. Hansell, J.M. Grebmeier, and L.A. Codispoti,” Linkages
among runoff, dissolved organic carbon, and the stable oxygen isotope composition of seawater and other water mass indicators in the Arctic
Ocean. J. Geophys. Res. 110, G02013, doi:10.1029/2005JG000031, 2005.

Cunningham, S.A., Cruise Report #54, RRS Discovery Cruise 279, 04Apr.- 10 May 2004, A transatlantic Hydrographic Section at 24.5N, Southamp-
ton Oceanographic Centre, 194pp, 2005.

Doval, M.D. X.A. lvarez-Salgado, C.G. Castro, F.F. P rez, Dissolved organic carbon distributions in the Bransfield and Gerlache Straits, Antarctica,
Deep-Sea Res. 11, 49(4-5), 663-674, 2002.

Dubreuil, C., M. Denis, P. Conan and S. Roy, Spatial-temporal variability of ultraplankton vertical distribution in the Antarctic frontal zones within 60-
66E, 43-468S, Polar Biology, 26(11), DOI 10.1007/s00300-003-0545-5, 734-735, 2003.

Dunton, K.H., T. Weingartner and E.C. Carmack,’ The nearshore Beaufort Sea ecosystem: sources and fate of marine and terrestrial carbon in arctic
coastal food webs,” Prog. Oceanogr., in press,” 2006.

Dunton, K.H., J.L. Goodall, S.V. Schonberg, J.M. Grebmeier, and D.R. Maidment,” Multi-decadal synthesis of benthic-pelagic coupling in the western
arctic: Role of cross-shelf advective processes, Deep-Sea Res. I1,° 52, 3462-3477, 2005.

Figueiras, F.G., R. Prego, Fiz F. P rez, Aida F. R os and F. Fraga, Cruise Galicia IX . Oceanic. Basic data.Informative data. Marine Research Insti-
tute 20, 1-148, 1987.

Fogelqvist, E., J. Blindheim, T. Tanhua, S. flsterhus, E. Buch and F. Rey, Greenland-Scotland overflow studied by hydro-chemical multivariate analy-
sis, Deep-Sea Res. 1, 50, 73-102, 2003.

Fraga, F., C. Mouri o, F.F. P rez, A.F. R os and C. Marras , Cruise Galicia VII . Basic data. Informative data. = Marine Research Institute, 12, 1-50,
1985.

Fraga, F. and X.A. lvarez-Salgado, On the variation of alkalinity during phytoplankton photosynthesis, Ciencias Marinas, 31(4), 627—639, 2005.

Fransson, A., M. Chierici, L.G. Anderson and R. David, Transformation of carbon and oxygen in thhe surface layer of the eastern Atlantic sector of the
Southern Ocean, Deep-Sea Res. I, 51, 2757-2772, 2004a.

Fransson, A., M. Chierici and L.G. Anderson, Diurnal variability in the oceanic carbon dioxide system and oxygen in the Southern Ocean surface
water, Deep-Sea Res. 11, 51, 2827-2839, 2004b.

Friis, K., A. K rtzinger and D.W.R. Wallace, the salinity normalization of marine inorganic carbon chemistry data, Geophys. Res. Lett., 30(2), 1085,
doi:10.1029/2002GL015898, 2003.

Friis, K., A. K rtzinger, and D.W.R. Wallace, Spectrophotometric pH-measurement in the ocean: requirements, design and testing of an autonomous
CCD-detector system, Limnology and Oceanography: Methods, 2, 126-136, 2004.

Friis, K., A. K rtzinger, J. P tsch, and D.W.R. Wallace, On the temporal increase of anthropogenic CO 5, in the subpolar North Atlantic, Deep-Sea Res.
1, 51,682-691, 2005.

Garcia, M.A. C.G. Castro, A.F. R 0os, M.D. Doval, G. Ros n, D. gomis and O. L pez, Water masses and distribution of physicoo-chemical properties
in the Western Bransfield Strait and Gerlache Strait during austral summer 1995/96, Deep-Sea Res. I, 49(4-5), 595-602, 2002.

Girton, J.B. and T.B. Sanford, Descent and modification of the overflow plume in the Denmark Strait, J. Phys. Oceanogr., 33, 1351-1364, 2003.



Gislefoss, J.S., R. Nydal, D.J. Donahue, A.J.T. Jull, L.T. Toolin, Tracer studies of 14C in the Nordic Seas by AMS measurements, Nuclear Instruments
and Methods in Physics Res., B92, 431-435, 1994.

Gislefoss, J.S., R. Nydal, I. Skjelvan, A. Nes, S. fisterhus, K. Holm n, T. Jull and E. Sonninen, Carbon profiles in the Nordic Seas, Radiological Dat-
ing Laboratory, Data Report (2), Trondheim-NTH, ISBN: 82-9906181-4, 61pp, 1995.

Gislefoss, J.S., R. Nydal, D. Slagstad, E. Sonninnen and K. Holm n, Carbon time series in the Norwegian Sea, Deep-Sea Res. I, 45, 433-460, 1998.

Gouriou, Y., B. Bourl s, H. Mercier and R. Chuchla, Deep jets in the equatorial Atlantic Ocean, J. Geophys. Res., 104,21217-21226, 1999.

Gouriou, Y., C. Andri, B. Bourl s, S. Freudenthal, S. Arnault, A. Aman, G. Eldin, Y. du Penhoat, F. Baurand, F. Gallois and R. Chuchla, Deep circula-
tion in the equatorial Atlantic Ocean, Geophys. Res. Lett., 28, 819-822, 2001.

Grebmeier, J. M., and H. Rodger Harvey, The Western Arctic Shelf-Basin Interactions (SBI) project: An overview, Deep-Sea Res. II, 52, 3109-3115,
2005.

Hansell, D.A., D. Kadko and N.R. Bates, Degradation of terrigenous dissolved organic carbon in the western Arctic Ocean, Science, 304, 858-861,
2004.

Haraldsson, L., L.G. Anderson, M. Hassell v and S. Hult, Rapid, high-precision potentiometric titration of alkalinity in ocean and sediment pore
waters, Deep Sea Res. A, 44,2031-2044, 1997.

Ishii, M., H.Y. Inoue, H. Matsueda and E. Tanoue, Close coupling between seasonal biological production and dynamics of dissolved inorganic carbon
in the Indian Ocean sector and the western Pacific Ocean sector of the Antarctic Ocean, Deep-Sea Res. I, 45(7), 1187-1290, 1998.

Ishii, M., Inoue, H.Y., Matuseda, H., Net community production in the marginal ice zone and its importance for the variability of the oceanic pCO2 in
the Southern Ocean south of Australia. Deep-Sea Research 11, 49, 1691-1706, 2002.

Jacquet, S.H.M., F. Dehairs, D. Cardinal, J. Navez and B. Delille, Barium distribution across the Southern Ocean frontal system in the Crozet-Ker-
guelen Basin, Mar. Chem., 95(3-4), 149-162,2005.

Jutterstr m, S. and L.G. anderson, The saturation of calcite and aragonite in thhe Arctic Ocean, Mar. Chem., 94, 101-110, 2005.

Karstensen, J., P. Schlosser, D.W.R. Wallace, J.L. Bullister and J. Blindheim, Water mass transformation in the Greenland Sea during the 1990s, J.
Geophys. Res., 110, C07022, doi:10.1029/2004JC002510, 2005.

Kadko, D. and R. Muench, Evaluation of shelp-basin interaction in thhe western Arctic by use of short-lived radium isotopes: The importance of
mesoscale processes, Deep-Sea Res. 11, 52, 3227-3244, 2005.

Kieke, D., M. Rhein, L. Stramma, W. M. Smethie, D. A. LeBel, and W. Zenk, Changes in the CFC inventories and formation rates of Upper Labrador
Sea Water, 1997-2001, J. Phys. Oceanogr, 36, 64-86, 2006.

K rtzinger, A., L. Mintrop, J.C. Duinker, On the penetration of anthropogenic CO , into the North Atlantic Ocean, J. Geophys. Res., 103(C9), 18681-
18689, 1998.

K rtzinger, A., M. Rhein and L. Mintrop, Anthropogenic CO , and CFCs in the North Atlantic Ocean - a comparison of man-made tracers, Geophys.

Res. Lett., 26, 2065-2068, 1999.

K rtzinger, A., W. Koeve, W. K hler and L. Mintrop, C:N ratios in the mixed layer during the productive season in the northeast Atlantic Ocean, Deep-
Sea Res. I, 48, 661-688, 2001.

K rtzinger, A., A significant CO 5, sink in the tropical Atlantic Ocean associated with the Amazon River plume, Geophys. Res. Lett., 30(24), 2287,

doi:10.1029/2003GL018841, 2003.



Lamb, M.F., R.A. Feely, L. Moore, and D.A. Atwood, Total CO2 and nitrate measurements in the southwest Pacific during austral autumn, 1990.
NOAA Data Report ERL PMEL-42, NTIS: PB93-188415, 62 pp., 1993.

Lamb, M.R., R.A. Feely, L. Moore, and D.A. Atwood, Total carbon dioxide, hydrographic, and nitrate measurements in the Southwest Pacific during
austral autumn, 1990: Results from NOAA/PMEL CGC-90 cruise, NDP-052, CDIAC, ORNL, 1995.

Leblanc, K., B. Qu guiner, M. Fiala, S. Blain, J. Morvan and R. Corvaisier, Particulate biogenic silica and carbon production rates and particulate mat-
ter distribution in the Indian sector of the Subantarctic Ocean, Deep-Sea Res. 11, 49(16), 3189—3206, 2002.

Lherminier, P., H. Mercier, C. Gourcuff, M. Alvarez, S. Bacon and C. Kermabon, Transport across the 2002 Greenland-Portugal Ovide section and
comparison with 1997, J. Geophys. Res.,112(C7), C07003, doi 10.1029/2006JC03716, 2007.

Lueker, T.J., A.G. Dickson and C.D. Keeling, Ocean pCO, calculated from dissolved inorganic carbon, alkalinity, and equations for K; and K,: vali-
dation based on laboratory measurements of CO, in gas and seawater at equilibrium, Mar. Chem., 70, 105-119, 2000.

Manr quez, M., C. Mouri o and F. Fraga, Cruise Galicia IV . Basic data I. Expedition results. Marine Research Institute, 7,195-240, 1978.

Mathis, J. T., D. A. Hansell and N. R. Bates, Strong hydrographic controls on spatial and seasonal variability of dissolved organic carbon in the Chuk-
chi Sea, Deep-Sea Res. 11, 52, 3245-3258, 2005.

McTaggart, K.E., D. Wilson, and L.J. Mangum, CTD measurements collected on Climate and Global Change Cruise along 170;W during February—
April 1990. NOAA Data Report ERL PMEL-44, NTIS: PB93-226041, 265 pp., 1993.

Mintrop, L., F.F. Perez, M. Gonzalez-Davila, J.M. Santana-Casiano, and A. K rtzinger, Alkalintiy determination by potentiometric: intercalibration
using three different methods, Scienc. Mar., 26, 1, 23-37, 2000.

Moran, S. B., R. P. Kelly, K. Hagstrom, J. N. Smith, J. M. Grebmeier, L. W. Cooper, G. F. Cota, J. J. Walsh, N. R. Bates, and D. A. Hansell, Seasonal
changes in POC export flux in the Chukchi Sea and implications for water column-benthic coupling in Arctic shelves, Deep-Sea Res. II, 52,
3427-3451, 2005.

Mouri o, C., Fiz F. P rez, Aida F. R os and F. Fraga, Cruise Galicia V . Basic data. Informative data. =~ Marine Research Institute, 10, 29-61, 1984.

Mouri o, C., F.F. P rez, A.F. R os, M. Manr quez, M. Estrada C. Marras , R. Prego and F. Fraga, Cruise Galicia VIII . Basic data. Informative data.
Marine Research Institute, 13, 1-108, 1985.

Neill, C., K.M. Johnson, E. Lewis and D.W.R. Wallace, Accurate headspace analysis of fCO2 in discrete water samples using batch equilibration, Lim-
nol. Oceanogr., 42(8), 1774-1783, 1997.

Nydal, R., J. Gislefoss, I. Skjelvan, F. Skogseth, A.J.T. Jull, D.J. Donahue, l4¢ profiles in the Norwegian and Greenland Seas by conventional and
AMS measurements, Radiocarbon, 34(3), 717-726, 1992.

Nydal, R. and J.S. Gislefoss, Further application of bomb 14C as a tracer in the atmospher and ocean, Radiocarbon, 38(3), 389-406, 1996.

Olsen, A., A.M. Omar, R.G.J. Bellerby, T. Johannessen, U. Ninnemann, K.R. Brown, K.A. Olsson, J. Olafsson, G. Nondal, C. Kivim e, S. Kringstad,

C. Neill and S. Olafsdottir, Magnitude and origin of the anthropogenic CO, increase and 13C Suess effect in the Nordic Seas since 1981, Glo-

bal Biogeochem. Cycles, 20(3), GB3027, doi:10.1029/2005GB02669, 2006.

Olsson, K. and L.G. Anderson, Input and biogeochemical transformation of dissolved carbon in the Siberian shelf seas, Continental Shelf Res., 17,
819-883, 1996.

Olsson, K. et al., Carbon utilization in the Eurasian sector of the Arctic Ocean, Limnol. & Oceanogr., 44, 95-105, 1999.



Omar, A., T. Johannessen, S. Kaltin andA. Olsen, Anthropogenic increase of oceanic pCO, in the Barents Sea surface water, J. Geophys. Res.,

108(C12), doi:10.1029/2002JC001628, 3388, 2003.
Omar, A., T. Johannessen, R. Bellerby, A. Olsen, L. Anderson and C. Kivim e, Sea ice and brine formation in Storfjorden: Implications for Arctic win-
ter air-sea CO, flux, in Helge Drange et al., eds., The Nordic Seas: An Integrated Perspective Oceanography, Climatology, and Modelling,

AGU, Washington, D.C., 177-187, 2005.

Oudot, C., F.F. Ternon, C. Andrie, E.S. Braga & P. Morin, On the crossing of the equator by intermediate water masses in the western Atlantic ocean :
Identification and pathways of Antarctic Intermediate Water and Upper Circumpolar Water. J. Geophys. Res., 104, 20911-20926, 1999.

Y.H. Park, R.T. Pollard, J.F. Read and V. Laboucher, A quasi-synoptic view of frontal circulation in the Crozet Basin during the Antares-4 cruise,
Deep-Sea Res. 11, 49, 1823—1842, 2002.

P rez, F.F. and F. Fraga, The pH measurements in seawater on NBS scale, Mar. Chem., 21, 315-327, 1987a.

P rez, F.F. and F. Fraga, A precise and rapid analytical procedure for alkalinity determination, Mar. Chem. 21, 169-182, 1987b.

Prez, FF.,AidaF. R os, F. Fraga and C. Mouri o, Cruise Galicia VI : Basic data. Informative data. ~ Marine Research Institute 11, 1-38, 1987.

P rez, F.F., A.F. R os, C.G. Castro, F. Fraga, Mixing analysis of nutrients, oxygen and dissolved inorganic carbon in the upper and middle North Atlan-
tic ocean east of the Azores, J. Mar. Sys., 16, 219-233, 1998.

PrezFF.,Ros A.F.,, RellnT., Ivarez M., Improvements in a fast potentiometric seawater alkalinity determination.  Ciencias Marinas, 26, 463-478,
2000.

P rez, F.F., C.G. Castro, X.A. Alvarez-Salgado and A.F. Rios, Coupling between the Iberian basin - scale circulation and the Portugal boundary current
system: a chemical study, Deep-Sea Res. I, 48(6), 1519-1533, 2001.

P rez, F.F, M. Gilcoto and A.F. R os, Large and mesoscale variability of the water masses and the DCM the Azores Front, J. Geophys. Res., 108(C7),
3215,2003.

P rez, F.F., M. lvarez, M. Casta o and A. R os, Mesures de pH et d alcalinte lors de la Campagne Ovide 2004, Final Scientific Report, Instituto de
Investigaciones Marinas (CSIC), C/ Eduardo Cabello, No. 6, 36208 VIGO, 76pp, 2004.

Rhein, M., J. Fischer, W. M. Smethie, D. Smythe-Wright, R. F. Weiss, C. Mertens, D-H. Min, U. Fleischmann, and A. Putzka, Labrador Sea Water:
Pathways, CFC inventory, and formation rates, J. Phys. Oceanogr, 32, 648-665, 2002.

Rhein, M. M. Walter, C. Mertens, R. Steinfeldt, and D. Kieke, The circulation of North Atlantic Deep Water at 16;N, 2000-2003, Geophys. Res. Lett.,
31, 114305, doi:10.1029/2004GL019993, 2004.

R o0s, A.F. and F.F. P rez, Improvements in potenciometric determinations of the CO2 oceanic system using seawater sub-standards and CO , reference

materials, Ciencias Marinas, 25(1), 31-49, 1999.

R os, A.F.,, F.F. P rez and F. Fraga, Water masses in the upper and middle North Atlantic Ocean east of the Azores, Deep Sea Res. A, 39(3/4), 645-658,
1992.

R os, A.F.,, F.F. P rez and F. Fraga, Long-term (1977-1997) measurements of carbon dioxide in the eastern North Atlantic: evaluation of anthropogenic
input, Deep-Sea Res. II, 48(10), 2227-2239, 2001.

Rommets, J.W., R. Dapper and H.G. Fransz, JGOFS North Atlantic R.V. Tyro Leg 3, Upper Ocean Processes, NIOZ Data Report 1991-3.

Rudels, B., P. Eriksson, H. Gr nval, R. Hietala and J. Launianen, Hydrographic observations in Denmark Strait in fall 1997 and their implications for
the entrainment into the overflow plume, Geophys. Res. Lett., 26(9), 1325-1328, 1999.




Schneider, A., Wallace, D.W.R and K rtzinger, A., The alkalinity of the Mediterranean Sea, Geophys. Res. Lett., 34, LXXXXX, d01:10.1029/
2006GL028842, 2007.

Smith, W.O., Jr., Primary productivity and new production in the Northeast Water (Greenland) Polynya during summer 1992, J. Geophys. Res.,
100(C3), 4357-4370, 1995.

Steinfeldt, R. and M. Rhein, Spreading velocities and dilution of North Atlantic Deep Water in the tropical Atlantic based on CFC time series, J. Geo-
phys. Res., 109, C03046, doi: 10.1029/2003JC002050, 2004.

Stoll, M.H.C., H.M. van Aken, H.J.W. de Baar and C.J. de Boer, Meridional carbon dioxide transport in the northern North Atlantic Ocean, Mar:
Chem., 55, 205-216, 1996.

Stoll, M.H.C., H.M. van Aken, H.J.W. de Baar and M. Kraak, Carbon dioxide characteristics of water masses in the northern North Atlantic Ocean,
Mar. Chem., 55,217-232, 1996.

Stoll, M.H.C., H.J.W. de Baar, M. Hoppema and E. Fahrbach, New early winter fCO, data reveal continuous uptake of carbon dioxide by the Weddell

Sea, Tellus, 51B, 679-687, 1999.

Stoll, M.H.C, H. Thomas, H.J.W. De Baar, 1. Zondervan, E. deJong, U.V. Bathmann and E. Fahrbach, Biolgoical versus physical processes as drivers
of large oscillations of the air-sea CO, flux in the Antartic marginal ice zone during summer, Deep-Sea Res., 49, 1651-1667, 2002.

Swift, J. and L. Codispotti, AWS02-I (Polar Star) Data Documentation, 2002.

Tanhua, T., K.A. Olsson and E. Fogelqvist, A first study of SF6 as a transient tracer in the Southern Ocean, Deep-Sea Res. 11, 51, 2683-2699, 2004.

Tanhua, T. and D.W.R. Wallace, Consistency of TTO-NAS inorganic carbon data with modern measurements, Geophys. Res. Lett., 32, 1.14618, doi:
1029/2005GL023248, 2005.

Tanhua, T., K.A. Olsson, E. Jeansson, Fromation of Denmark Strait Overflow Water and its hydro-chemical composition, J. Mar. Sys., 57, 264-288,
doi:10.1016/j.marsys.2005.05.003, 2005.

Tanhua, T., A. Biastoch, A. K rtzinger, H. Lueger, C. B ning and D.W.R. Wallace, Changes of anthropogenic CO , and CFCs in the North Atlantic
between 1981 and 2004, Global Biogeochem. Cycles, GB4017, doi:10.1029/2006GB002695, 2006.

Tanhua, T., A. K rtzinger, K. Friis, D.W. Waugh, D.W.R. Wallace, An estimate of anthropogenic CO , inventory from decadal changes in oceanic car-
bon content, PNAS, 104(9), 3037-3042, 2007.

Thomas, H. and V. Ittekkot, Determination of anthropogenic CO, in the North Atlantic Ocean using water mass ages and CO, equilibrium chemistry,
J. Mar. Sys., 27, 325-336, 2001.

Thomas, H., Remineralisation ratios of carbon, nutrients and oxygen in the North Atlantic Ocean - a field data based assessment, Global Biogeochem.
Cycles, 16, DOI 10.1029/2001GB001452, 2002.

Touratier, F., C. Goyet, C .Coatanoan and C. Andri , Assessments of anthropogenic CO , distribution in the tropical Atlantic Ocean, Deep-Sea Res. I,

52,2275-2284, 2005
Top, Z., F. Bignami and T. Hopkins, Tritium->He ages of deep waters in the NEW Polynya, J. Mar. Sys., 10, 175-184, 1997.

Turner, D.R., S. Bertilsson, A. Fransson and E. Pakhomov, The SWEEDARP 1997/98 marine expedition: overview, Deep-Sea Res. 11, 51, 2543-2556,
2004.



van Aken, H.M. and C.J. De Boer, On the synoptic hydrography of intermediate annd deep water masses in the Iceland Basin, Deep Sea Res. 1, 42(2),
165-189, 1995.

Wallace, D. W. R., T.S. Hopkins, W.J. Behrens, C. Kiinder, W.O. Smith, Z. Top and I.D. Walsh, Collaborative research on the Northeast Water polynya:

Hydrographic cruise report, USCGS Polar Sea cruise, July 15 - August 15, 1992, Brookhaven National Lab., Upton, NY, informal cruise report,
1995a.

Wallace, D. W. R., P.J. Minnett, and T.S. Hopkins, Nutrients, oxygen, and inferred new production in the northeast water polynya, 1992, J. Geophys.
Res., 100(C3), 4323-4341, 1995b.

Wisegarver, D.P., J.L. Bullister, F.A. Van Woy, F.A. Menzia, R.F. Weiss, A.H. Orsi, and P.K. Salameh, Chlorofluorocarbon measurements in the south-
western Pacific during the CGC-90 Expedition. NOAA Data Report ERL PMEL-57, 98 pp., 1995.

Yager, P.L., D.W.R. Wallace, K.M. Johnson, W.O. Smith, Jr., P.J. Minnett and J.W. Deming, The northeast water polynya as an atmospheric CO, sink:
A seasonal rectification hypothesis, J. Geophys. Res., 100(C3), 4389-4399, 1995.



