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1. Observations in 2007

AREX 2007 cruise of the R/V Oceania was performed in the period of June 19 2007 — August 05
2007. CTD (conductivity, temperature, depth) profiles along 11 sections were done (Fig.1, Tab. 1).
As in previous years sections were perpendicular to the general direction of the Atlantic Water flow.
The AW domain in the Greenland Sea is situated between the Barents Sea slope and system of
underwater ridges: Mohns Ridge and Knipovich Ridge. Through convergence of the isobaths in the
northern part, AW domain forms a wedge, wide in the southern part and narrower in the northern
end. Complicated bottom topography significantly influences the currents pattern and structure.
Coverage in the southern part of the investigated area is spare in comparison to the northern one.
This causes less accurate horizontal distribution of properties in the region south of the Bear Island.
As before, our main effort was concentrated in the northern part of the Atlantic Domain where
processes controlling the AW inflow into Arctic Ocean through the Fram Strait and the westward
recirculation occur.

For CTD measurements the Seabird SBI9/11plus probe was used. The probe was serviced before
the cruise. Temperature and conductivity sensors were calibrated by the Sea-Bird Electronics
service. Water samples collected by means of the rosette water sampler SBE32 were analysed at
IOPAS laboratory with the Guildline Autosal 8400A.

Currents measurements by means of the lowered Acoustic Doppler Current Profiler (LADCP) were
performed at the CTD stations. The self-recording 300 kHz RDI device was used to profile entire
water column during the standard CTD casts.

During the whole cruise sustained currents measurements by the ship-mounted ADCP, RDI 150
kHz were performed.
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Figure 1: Measurements performed during Arex 2007 experiment.
2. Some preliminary results

As formerly, 2007 cruise results acknowledged that there are two branches of Atlantic Water in the
Greenland Sea which flow northward. First, main branch of the West Spitsbergen Current flows
along the Barents Sea continental slope and Spitsbergen shelf break. Second, colder and less saline
branch continues along the Mohns and Knipovich Ridges as a jet stream of the Arctic Front. The
force which is responsible for convergence of both branches of AW west of the Spitsbergen coast is
bottom topography. Moreover, merely a part of northward running AW moves into the Arctic
Ocean, primarily along the Spitsbergen slope; western branch of AW mostly recirculates westward
as Return Atlantic Current.

AW enters into the Greenland Sea as a wide flow of warm and more saline water separated from the
Norwegian coast by the less saline Norwegian Coastal Current. Due west, the Arctic Front located
over the Mohns Ridge separates AW from colder and less saline Arctic Waters. Appreciable part of
AW flowing along the Norwegian coast continues eastward into the Barents Sea, the rest goes on
northward as two divided arms. One of them is related to the Barents Sea slope. Jet streams of the
Arctic Front form the second arm of AW. Salinity and temperature of the eastern and western
branch are considerably different; AW carried by the eastern flow is much warmer and more saline
than the western one. Distance between the branches in the southern part of WSC is about 150 km
and in the northern part - only 30 km. In central and northern part of the WSC recirculation of AW
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occurs. Only part of AW, which flows along the shelf break, continues northward through the Fram
Strait into the Arctic Ocean.

Measurements at all sections of the area between northern Norway and the Fram Strait performed in
summer 2007 show decrease of the AW temperature and salinity. In 2006 the extreme high
temperatures of the West Spitsbergen Current core were observed and lower temperatures of the
West Spitsbergen Current in 2007 was not so surprising. Also, the extreme northward extension of
the warm Atlantic Water was observed in 2006 (Fig 5a). In 2007 the 5° isotherm at 100 dbar moved
back to its position from 2005 (Fig 5b).

In summer 2007 Atlantic Water was colder than in 2006 (Fig 5, 6). For example at section N (Fig 3
and Fig 6) mean temperature and salinity at 200 dbar was in 2006 respectively 4.50°C and 35.13,
whereas in 2007 it has dropped to 3,84°C and 35.11. However, at this level temperature value was
still 0.69°C higher than 1996-2007 mean, and both temperature and salinity trends for this period
are positive.

Fig. 7 presents the distribution of baroclinic currents kinetic energy and baroclinic currents at 100
dbar (calculated for the reference level of 1000 m) in summer 2007. Intensive inflow into the
Greenland Sea over the Mohn Ridge and division of this inflow is well visible.
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Fig. 2. T-S diagram for all stations: a) in summer 2006 and b) in summer 2007.
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Fig. 3. Potential temperature (upper panel) and salinity in summer 2007 at section ‘N’ (76°30° N).
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Fig. 4. Potential temperature (upper panel) and salinity in summer 2007 at section ‘Z’ (~78° N).
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Fig. 5. Temperature at 100 dbar in June-July 2006 (left hand side) and 2007.
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Fig. 6. Mean salinity (upper panel) and mean temperature in summer (July) at section ‘N’
(76°30° N) at 200 m, between 009°-012° E.
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Fig. 7. June-July 2007. Baroclinic flow kinetic energy distribution (colour scale), and baroclinic
currents at 100 dbar. Reference level 1000 m.

Table 1: CTD stations and some of their main parameters. There were 11 regular sections
performed in 2007.

No Station Latitude Longitude Date, Time Depth File
Section V1

1 Vi 70°30.01' N 020°00.01' E  19-Jun-2007 19:18:49 135 ar07_001
2 V2 70°40.00' N  019°58.07' E  19-Jun-2007 21:11:47 155 ar07_002
3 V3 70°48.84' N  019°56.24' E = 19-Jun-2007 22:58:54 180 ar07_003
4 V4 70°59.52' N  019°55.56' E = 20-Jun-2007 00:54:04 185 ar07_004
5 V5 71°10.04' N 019°51.93' E  20-Jun-2007 03:35:00 210 ar07_005
6 V6 71°20.01' N  019°50.00' E  20-Jun-2007 05:35:41 205 ar07_006
7 V7 71°30.00' N  019°48.05 E  20-Jun-2007 07:33:43 240 ar07_007
8 V8 71°44.19' N 019°44.27' E  20-Jun-2007 10:43:07 265 ar07_008
9 V9 71°59.00' N 019°41.56' E  20-Jun-2007 13:44:18 315 ar07_009
10 V10 72°14.80' N  019°37.07" E  20-Jun-2007 17:06:02 325 ar07_010
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75° 57.04'
75° 58.04'

zZz Z2 Z2 2

019°33.97' E  20-Jun-2007 19:48:40
019° 30.77' E  20-Jun-2007 22:21:51
019°27.91' E  21-Jun-2007 01:03:03
019°23.76' E  21-Jun-2007 04:07:16
019°19.98' E  21-Jun-2007 07:06:22
019°17.96' E  21-Jun-2007 09:04:42
019°15.11' E  21-Jun-2007 10:55:12
019°12.43' E  21-Jun-2007 12:47:33
019°10.71' E  21-Jun-2007 14:25:38
Section H
018°44.38' E  21-Jun-2007 23:11:47
018°07.11' E  22-Jun-2007 01:35:29
018°04.96' E  22-Jun-2007 01:52:35
017°30.16' E  22-Jun-2007 03:57:56
016°50.39' E  22-Jun-2007 06:29:55
016° 10.39' E  22-Jun-2007 09:09:30
015°37.79' E  22-Jun-2007 11:16:53
015°02.23' E  22-Jun-2007 13:47:13
014°25.24' E  22-Jun-2007 16:29:09
013°49.97' E  22-Jun-2007 19:01:38
013°04.97' E  22-Jun-2007 21:55:29
012°13.09' E  23-Jun-2007 01:50:46
011°01.96' E  23-Jun-2007 06:36:38
009° 53.20' E  23-Jun-2007 11:19:06
008° 40.10' E  23-Jun-2007 16:13:48
007°49.96' E  23-Jun-2007 20:12:52
007°01.42' E  24-Jun-2007 01:12:24
006° 00.00' E  24-Jun-2007 07:38:51
005°03.11' E = 24-Jun-2007 11:31:13
004° 00.03' E  24-Jun-2007 16:48:42
004°59.99' E  25-Jun-2007 10:08:19
005°59.88' E  25-Jun-2007 16:29:41
006° 49.85' E  25-Jun-2007 21:01:06
Section K
007° 39.64' E  26-Jun-2007 01:22:36
008°29.68' E  26-Jun-2007 07:13:37
Section 0
012°20.85' E  29-Jun-2007 11:37:10
012°59.95' E  29-Jun-2007 16:19:36
013°48.04' E  29-Jun-2007 19:11:01
014°21.47' E  29-Jun-2007 21:22:57
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014°59.15' E  29-Jun-2007 23:13:23
Section S
014° 33.57" E  01-Jul-2007 11:32:16
014°01.44' E  01-Jul-2007 13:16:08
013°29.98' E  01-Jul-2007 15:30:55
013°00.23' E  01-Jul-2007 17:32:15
012°30.16' E  01-Jul-2007 19:58:18
012°00.97' E  01-Jul-2007 22:15:13
011°30.72' E  02-Jul-2007 00:40:15
011°02.06' E  02-Jul-2007 02:41:25
010° 31.06' E  02-Jul-2007 04:54:20
010°00.14' E  02-Jul-2007 07:23:15
009° 04.24' E  02-Jul-2007 11:33:35
008° 00.68' E  02-Jul-2007 15:55:56
007°00.22' E  02-Jul-2007 20:38:48
006° 31.86' E  02-Jul-2007 23:36:01
006° 01.50' E  03-Jul-2007 02:19:43
005° 00.06' E  03-Jul-2007 06:23:18
004° 30.19' E  03-Jul-2007 09:03:21
004° 02.18' E  03-Jul-2007 11:30:49
003°01.90' E  03-Jul-2007 15:21:17
Section O cd
015°29.73' E  07-Jul-2007 14:45:29
015°03.53' E  07-Jul-2007 16:14:05
015°59.87' E  07-Jul-2007 19:14:04
016°29.58' E  07-Jul-2007 20:33:33
016°59.70' E  07-Jul-2007 21:47:35
017°26.62' E  07-Jul-2007 23:53:11
017°51.95 E  08-Jul-2007 01:12:52
018°21.34' E  08-Jul-2007 02:33:39
019°23.82' E  08-Jul-2007 03:54:52
019°23.82' E  08-Jul-2007 05:13:25
019°54.37' E  08-Jul-2007 06:41:53
020° 00.22' E  08-Jul-2007 08:10:43
019°25.01' E  08-Jul-2007 11:09:02
019°11.25' E  08-Jul-2007 12:40:39
Section V2
016° 37.18' E  09-Jul-2007 09:22:55
016° 44.14' E  09-Jul-2007 10:05:42
016° 46.45' E  09-Jul-2007 10:35:15
016°59.87' E  09-Jul-2007 11:35:33
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017°33.03' E  09-Jul-2007 17:49:59
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013°47.45 E  10-Jul-2007 12:27:19
012°30.10' E  10-Jul-2007 16:15:10
010°19.60' E  10-Jul-2007 22:24:05
Section N
004° 00.80' E  11-Jul-2007 16:16:30
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005°58.84' E  12-Jul-2007 04:21:34
006° 29.76' E  12-Jul-2007 08:23:38
006°59.94' E  12-Jul-2007 11:51:34
007°27.03' E  12-Jul-2007 15:26:16
007°59.92' E  12-Jul-2007 18:57:05
008°30.08' E  12-Jul-2007 21:45:05
008°59.84' E  13-Jul-2007 00:50:13
009° 57.99' E  13-Jul-2007 04:46:03
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015°29.94' E  14-Jul-2007 02:44:14
Section Z
011°04.08' E  14-Jul-2007 19:14:08
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EB2-11
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EB2-9
EB2-8
EB2-7
EB2-6
EB2-5
EB2-4
EB2-3
EB2-2
EB2-1

KG12

EX1
EX2
EX3
EX4
EX5
EX6
EX7
EX8
EX9
EX10

X13

78° 09.56'
78° 08.83'
78° 08.38'
78° 07.78'
78° 06.99'
78° 06.08'
78° 05.42'
78° 05.01
78° 03.98'

78° 49.39'
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78° 50.03'
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78° 49.99'
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009° 02.72' E  15-Jul-2007 01:25:02
008°41.45' E  15-Jul-2007 03:03:36
008° 13.44' E  15-Jul-2007 05:19:42
007°30.39' E  15-Jul-2007 07:52:30
006° 41.62' E  15-Jul-2007 11:17:51
005°54.25' E  15-Jul-2007 14:06:25
004° 59.55' E  15-Jul-2007 17:52:50
004° 00.16' E  15-Jul-2007 21:15:37
002°51.66' E  16-Jul-2007 01:21:21
Section EB2
000° 02.64' E  16-Jul-2007 13:18:01
000°41.81' E  16-Jul-2007 16:37:15
001°30.12' E  16-Jul-2007 19:54:30
001° 55.68' E  16-Jul-2007 22:34:51
002°57.78' E  17-Jul-2007 02:54:49
004° 00.01' E  17-Jul-2007 07:32:18
004° 56.58' E  17-Jul-2007 11:36:34
005°25.80' E  17-Jul-2007 14:59:08
006° 00.91' E  17-Jul-2007 18:20:33
006° 30.07* E  17-Jul-2007 21:30:50
007°02.58' E  18-Jul-2007 00:55:16
007° 33.07" E  18-Jul-2007 03:28:04
008°03.85' E  18-Jul-2007 05:48:04
008°24.05' E  18-Jul-2007 09:46:23
008°41.85' E  18-Jul-2007 11:38:29
009° 14.45' E  18-Jul-2007 13:12:50
Kongsfjorden
009°29.82' E  18-Jul-2007 17:38:07
Section EX
009° 31.89"' E  20-Jul-2007 14:19:59
008°59.99' E  20-Jul-2007 15:20:56
008°33.99' E  20-Jul-2007 16:21:35
008°01.95' E  20-Jul-2007 17:25:05
007°30.50' E  20-Jul-2007 18:34:27
007°00.68' E  20-Jul-2007 20:02:34
006° 30.48' E  20-Jul-2007 21:36:38
005° 31.04' E  21-Jul-2007 00:15:26
004° 32.55' E  21-Jul-2007 03:20:49
003°33.22' E  21-Jul-2007 06:31:51
Section X
004°00.31' E  21-Jul-2007 10:23:47

1135
1610
2245
3510
2235
2525
2455
2900
3050

2605
2440
2510
2535
2455
2305
2630
2595
2455
1980
1390
1135
965
700
235
205

230

125
130
190
420
920
1215
1470
2240
2545
3055

3990

ar07_125
ar07_126
ar07_127
ar07_128
ar07_129
ar07_130
ar07_131
ar07_132
ar07_133

ar07_134
ar07_135
ar07_136
ar07_137
ar07_138
ar07_139
ar07_140
ar07_141
ar07_142
ar07_143
ar07_144
ar07_145
ar07_146
ar07_147
ar07_148
ar07_149

ar07_150

ar07_151
ar07_152
ar07_153
ar07_154
ar07_155
ar07_156
ar07_157
ar07_158
ar07_159
ar07_160

ar07_161



162
163
164
165
166
167
168
169
170
171
172

12

X12

X11

X10
X9
X8
X7
X6
X5
X4
X3
X2

79° 35.24'
79° 39.10'
79° 40.95'
79° 42.50'
79° 44.05'
79° 46.31'
79° 47.82'
79° 48.67
79° 49.87
79° 46.52'
79° 44.28'

2 2 2 2 2 Z2 2 2 2 Z2 Z

004° 58.78'
005° 59.63'
006° 27.74'
006° 47.79'
007° 10.24'
007° 44.92'
008° 09.85'
008° 30.20'
008° 50.09
009° 11.29'
009° 30.37"

m m mmTmMmmmmmmMmm

21-Jul-2007 15:51:05
21-Jul-2007 20:34:50
21-Jul-2007 23:18:32
22-Jul-2007 01:32:21
22-Jul-2007 04:28:21
22-Jul-2007 07:13:15
22-Jul-2007 09:18:08
22-Jul-2007 11:19:24
22-Jul-2007 13:05:41
22-Jul-2007 14:39:23
22-Jul-2007 16:00:41

2900
1485
1090
940
835
725
595
520
455
420
380

ar07_162
ar07_163
ar07_164
ar07_165
ar07_166
ar07_167
ar07_168
ar07_169
ar07_170
ar07_171
arQ7_172



