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1. Personal name and affiliation


Shigeto NISHINO


Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

2. Objective


Measurements of temperature and salinity profiles in the Arctic Ocean to understand water mass distributions and the ocean circulation, which are related to the sea-ice distribution, heat and freshwater transports, biogeochemical cycles, and their temporal variations in the changing Arctic climate system.

3. Parameters

Depth, temperature, and salinity (conductivity).

4. Methods

XCTD (eXpendable Conductivity – Temperature – Depth profiler, Tsurumi-Seiki Co., Ltd.) probes were launched by a hand launcher LM-3A (Tsurumi-Seiki Co., Ltd.) from the stern of the ship into the seawater to measure the vertical profiles of water temperature and salinity to a depth of 1000 m (or the bottom in case where the bottom depth is less than 1000 m). The data is communicated back to a digital data converter MK-130 (Tsurumi-Seiki Co., Ltd.) and a computer onboard the ship by a fine wire which breaks when the probe reaches its maximum depth.

According to the manufacturer’s nominal specifications, the range and accuracy of parameters measured by the XCTD are as follows;


Parameter
Range

Accuracy


Conductivity
0 ~ 60 [mS/cm]
+/- 0.03 [mS/cm]


Temperature
-2 ~ 35 [deg-C]
+/- 0.02 [deg-C]


Depth

0 ~ 1000 [m]
5 [m] or 2 [%] (either of them is major)

In this cruise, 107 XCTDs were launched into the Arctic Ocean, mainly into the Canada Basin. Three XCTDs (Cast No. 25, 48, and 66) were failed to obtain the data because of communication error. This error usually happens when we hit the Abort button just after the breaking of wire. This is because when we hit the Abort button, the compute tries to communicate with the XCTD probe, but the broken wire results in the communication error. Do not hit the Abort button. Cut the wire first. If you find the communication error in spite of not hitting the Abort button, wait for 20-30 seconds. The computer automatically saves the data. Another possibility for the communication error is related to a virus software. When the virus scan starts in the midst of measurement, the data transport may be disturbed by the virus scan. After removing the virus software, this error did not occur. In a heavy ice region, the ship should stop to drop the XCTD into open water not to be broken the wire by the sea-ice motion. The XCTD casts are listed in Table.

5. Preliminary Results

Figures 1a and 1b show vertical sections of temperature and salinity, respectively, along ~ 150W. For the illustrations, the XCTD data were combined with the CTD data. We found relatively warm and fresh surface water in the Northwind Ridge region enclosed by a red circle on the map of Figure 1c. There was a large area of open water (Figure 1e). Therefore, the warm and fresh water is thought to be largely influenced by sea-ice melt water. On the other hand, north of the region, the surface temperature decreases and salinity increases (Figures 1a and 1b), and the sea-ice covered the ocean (Figure 1d), suggesting a less influence of sea-ice melt water. 
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Figures 2a and 2b show temperature and salinity distributions, respectively, at a depth of 10m. For the illustrations, the XCTD data were combined with the CTD data. A region with higher temperature and lower salinity south of ~ 77N in the 150W line and south of ~ 75N in the 140W line corresponds to an open water region (Figure 2c). North of the region, sea-ice covers the ocean. The surface temperature and salinity distributions are very consistent with the sea-ice distribution.
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Figures 3a and 3b show distributions of temperature on an isohaline surface of S = 32 and dynamic height from 1000 m to 100 m, the depth of which roughly corresponds to the level of S = 32 isohaline surface. For the illustrations, the XCTD data were combined with the CTD data. Furthermore, the data from R/V Mirai of JAMSTEC in 2004 (Shimada, 2004) were combined to compare our results with that of the western part of the Canada Basin. The S = 32 isohaline surface is located at the bottom of Pacific summer water (PSW), which spreads east of the Chukchi Plateau (Shimada et al., 2001; See also red allows in Figure 3b). West of the Chukchi Plateau, temperature minimum water occupies along the S = 32 isohaline surface, and the water is thought to be PSW that has been cooled in winter on its way to the Chukchi Abyssal Plain (Nishino et al., 2008). On the S = 32 isohaline surface, low temperature water was found not only in the Chukchi Abyssal Plain (western part of the Canada Basin) but also northern and eastern parts of the Canada Basin (Figure 3a). Based on the dynamic height, anticyclonic circulation (blue arrows in Figure 3b) seems to carry the lowest temperature water in the Chukchi Abyssal Plain into the northern and eastern parts of the Canada Basin. The temperature minimum water of S = 32 in the Chukchi Abyssal Plain has relatively high nutrients, because the water would have passed through the western Chukchi Sea where the nutrients are regenerated from the bottom of the shelf. Therefore, the water would play an important role in biological activities in the Canada Basin, if the sea-ice retreats to the northern part of the Canada Basin.


6. Data Management Policy

The XCTD observation is conducted under the program of JWACS (Joint Western Arctic Climate Studies) between JAMSTEC and DFO. Data will be shared among the participants of this cruise (LSSL2008-30). Sharing the data with third party shall be by mutual consent between JAMSTEC and IOS/DFO.

Science coordinators

JAMSTEC: Koji Shimada (shimadak@jamstec.go.jp) *1
IOS/DFO: Eddy Carmack (Eddy.Carmack@dfo-mpo.gc.ca)
*1 Now at Tokyo University of Marine Science and Technology; koji@kaiyodai.ac.jp
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Table. 2008-30 XCTD Log

	Station
	Month
	Day
	Time(UTC)
	Latitude
	Longitude
	Depth
	File name
	Probe number

	XCTD-001
	Jul
	22
	01:37:04
	70 59.3320N
	125 58.8160W
	401
	200830-XCTD-001
	07012631

	XCTD-002
	Jul
	22
	05:57:26
	71 26.2364N
	128 58.9958W
	111
	200830-XCTD-002
	07012638

	XCTD-003
	Jul
	22
	08:19:54
	71 39.0627N
	130 28.9011W
	291
	200830-XCTD-003
	07012634

	XCTD-004
	Jul
	22
	20:17:00
	71 34.6997N
	133 27.5859W
	1100
	200830-XCTD-004
	07012635

	XCTD-005
	Jul
	22
	22:28:55
	71 31.2196N
	134 58.0187W
	1600
	200830-XCTD-005
	07012636

	XCTD-006
	Jul
	23
	00:44:50
	71 32.1910N
	136 27.8907W
	1600
	200830-XCTD-006
	07012632

	XCTD-007
	Jul
	23
	02:44:40
	71 33.0685N
	137 58.0545W
	2600
	200830-XCTD-007
	07012633

	XCTD-008
	Jul
	23
	09:37:17
	71 17.5744N
	140 00.1257W
	2275
	200830-XCTD-008
	07022787

	XCTD-009
	Jul
	23
	21:00:21
	70 24.2843N
	140 00.2882W
	508
	200830-XCTD-009
	07022786

	XCTD-010
	Jul
	24
	02:50:02
	70 16.7763N
	140 28.4651W
	160
	200830-XCTD-010
	07022785

	XCTD-011
	Jul
	24
	03:57:41
	70 28.9957N
	140 47.8913W
	510
	200830-XCTD-011
	07022788

	XCTD-012
	Jul
	24
	04:24:04
	70 35.6199N
	140 59.1193W
	1050
	200830-XCTD-012
	07022790

	XCTD-013
	Jul
	24
	04:54:57
	70 41.3533N
	141 09.6001W
	1100
	200830-XCTD-013
	07022789

	XCTD-014
	Jul
	24
	05:43:42
	70 51.1745N
	141 24.7164W
	2014
	200830-XCTD-014
	07033322

	XCTD-015
	Jul
	24
	06:51:21
	71 05.9214N
	141 50.2811W
	2498
	200830-XCTD-015
	07033323

	XCTD-016
	Jul
	24
	08:42:27
	71 29.2854N
	142 32.4353W
	2875
	200830-XCTD-016
	07033324

	XCTD-017
	Jul
	24
	10:33:46
	71 54.0458N
	143 15.4283W
	3000
	200830-XCTD-017
	07033327

	XCTD-018
	Jul
	24
	12:32:01
	72 18.0571N
	143 58.6571W
	3204
	200830-XCTD-018
	07033326

	XCTD-019
	Jul
	25
	00:29:59
	72 29.5563N
	146 12.3447W
	3400
	200830-XCTD-019
	07033325

	XCTD-020
	Jul
	25
	02:29:00
	72 18.0288N
	147 42.1693W
	3500
	200830-XCTD-020
	07022654

	XCTD-021
	Jul
	25
	04:59:20
	72 06.1120N
	149 11.7738W
	3400
	200830-XCTD-021
	07022653

	XCTD-022
	Jul
	25
	11:29:29
	71 48.8198N
	150 38.8310W
	2525
	200830-XCTD-022
	07022652

	XCTD-023
	Jul
	26
	06:19:31
	72 14.9677N
	150 22.0014W
	3500
	200830-XCTD-023
	07022651

	XCTD-024
	Jul
	26
	07:25:20
	72 29.8832N
	149 59.9132W
	3655
	200803-XCTD-024
	07022650

	XCTD-025
	Jul
	26
	08:26:14
	72 44.6301N
	149 59.6209W
	3665
	Error: no file
	07022649

	XCTD-026
	Jul
	26
	14:31:10
	73 30.2873N
	150 00.2353W
	3728
	200830-XCTD-026
	07022648

	XCTD-027
	Jul
	26
	21:43:50
	74 14.8062N
	148 52.6575W
	3773
	200830-XCTD-027
	07022682

	XCTD-028
	Jul
	27
	03:39:08
	74 34.6676N
	148 50.7080W
	3800
	200830-XCTD-028
	07022683

	XCTD-029
	Jul
	29
	00:36:43
	75 08.1276N
	151 40.7598W
	3830
	200830-XCTD-029
	07022684

	XCTD-030
	Jul
	29
	02:10:36
	75 12.7227N
	152 29.5652W
	3738
	200830-XCTD-030
	07022687

	XCTD-031
	Jul
	29
	08:41:42
	75 22.3169N
	153 57.2506W
	3847
	200830-XCTD-031
	07022690

	XCTD-032
	Jul
	29
	10:04:10
	75 26.6050N
	154 34.4416W
	3838
	200830-XCTD-032
	07022686

	XCTD-033
	Jul
	29
	15:01:47
	75 37.4973N
	155 53.0003W
	2883
	200830-XCTD-033
	07022689

	XCTD-034
	Jul
	29
	15:24:48
	75 37.8361N
	155 58.1670W
	2470
	200830-XCTD-034
	07022685

	XCTD-035
	Jul
	29
	16:00:26
	75 38.1414N
	156 08.0241W
	2032
	200830-XCTD-035
	07022693

	XCTD-036
	Jul
	29
	19:51:11
	75 42.5469N
	156 44.9696W
	1110
	200830-XCTD-036
	07022688

	XCTD-037
	Jul
	29
	23:20:41
	75 40.8785N
	155 59.0408W
	2350
	200830-XCTD-037
	07022692

	XCTD-038
	Jul
	29
	23:53:18
	75 42.0071N
	155 40.5835W
	3666
	200830-XCTD-038
	07022691

	XCTD-039
	Jul
	30
	00:19:50
	75 43.0046N
	155 21.3479W
	3842
	200830-XCTD-039
	08048177

	XCTD-040
	Jul
	30
	01:16:42
	75 44.9724N
	154 39.9922W
	3837
	200830-XCTD-040
	08048178

	XCTD-041
	Jul
	30
	02:13:25
	75 47.5712N
	154 01.0570W
	3836
	200830-XCTD-041
	08048179

	XCTD-042
	Jul
	30
	03:08:50
	75 49.6017N
	153 21.7657W
	3835
	200830-XCTD-042
	08048182

	XCTD-043
	Jul
	30
	04:02:24
	75 53.5371N
	152 43.5592W
	3834
	200830-XCTD-043
	08048181

	XCTD-044
	Jul
	30
	04:58:41
	75 54.5824N
	151 59.8184W
	3831
	200830-XCTD-044
	08048180

	XCTD-045
	Jul
	30
	05:47:01
	75 55.7894N
	151 21.9770W
	3829
	200830-XCTD-045
	08048183

	XCTD-046
	Jul
	30
	13:06:27
	76 29.7679N
	150 00.2432W
	3891
	200830-XCTD-046
	08048184

	XCTD-047
	Jul
	30
	22:36:27
	77 21.0931N
	148 22.3070W
	3821
	200830-XCTD-047
	08048185

	XCTD-048
	Jul
	31
	08:50:00
	77 51.0000N
	148 20.0000W
	3822
	Error: no file
	08048186

	XCTD-048
	Jul
	31
	09:13:17
	77 51.5341N
	148 20.4556W
	3821
	200830-XCTD-048
	08048187

	XCTD-049
	Aug
	2
	02:46:46
	78 05.1155N
	151 03.6273W
	3830
	200830-XCTD-049
	08048188

	XCTD-050
	Aug
	2
	03:58:30
	78 09.5133N
	151 49.7121W
	3834
	200830-XCTD-050
	08048212

	XCTD-051
	Aug
	2
	05:06:08
	78 14.5826N
	152 31.3195W
	3650
	200830-XCTD-051
	08048211

	XCTD-052
	Aug
	2
	05:41:49
	78 16.2959N
	152 56.2482W
	3314
	200830-XCTD-052
	08048208

	XCTD-053
	Aug
	2
	21:40:27
	78 22.7386N
	153 24.9442W
	1804
	200830-XCTD-053
	08048209

	XCTD-054
	Aug
	2
	22:20:11
	78 27.2053N
	153 11.5732W
	2786
	200830-XCTD-054
	08048206

	XCTD-055
	Aug
	2
	22:39:44
	78 28.7001N
	152 57.4424W
	3494
	200830-XCTD-055
	08048203

	XCTD-056
	Aug
	2
	23:30:32
	78 36.5575N
	152 27.6839W
	3823
	200830-XCTD-056
	08048205

	XCTD-057
	Aug
	3
	00:39:18
	78 43.7739N
	151 41.7788W
	3822
	200830-XCTD-057
	08048202

	XCTD-058
	Aug
	3
	02:06:30
	78 49.9148N
	151 02.8120W
	3830
	200830-XCTD-058
	08048201

	XCTD-059
	Aug
	3
	11:46:57
	79 30.1020N
	149 59.7120W
	3820
	200830-XCTD-059
	08048204

	XCTD-060
	Aug
	4
	01:36:47
	80 20.0849N
	150 11.9722W
	3806
	200830-XCTD-060
	08048207

	XCTD-061
	Aug
	4
	03:56:12
	80 39.6592N
	149 59.4932W
	3800
	200830-XCTD-061
	08048210

	XCTD-062
	Aug
	4
	10:39:14
	81 06.2235N
	149 48.1921W
	3793
	200830-XCTD-062
	08048191

	XCTD-063
	Aug
	4
	12:22:44
	81 14.5010N
	150 01.7611W
	3794
	200830-XCTD-063
	08048190

	XCTD-064
	Aug
	4
	15:02:58
	81 30.3961N
	149 49.3218W
	3473
	200830-XCTD-064
	08048189

	XCTD-065
	Aug
	4
	17:26:04
	81 44.8635N
	149 57.0828W
	3388
	200830-XCTD-065
	08048192

	XCTD-066
	Aug
	5
	08:25:00
	82 14.0000N
	149 06.0000W
	3085
	Error: no file
	08048195

	XCTD-066
	Aug
	5
	08:35:02
	82 14.8477N
	149 06.5991W
	3085
	200830-XCTD-066
	08048196

	XCTD-067
	Aug
	5
	11:00:11
	82 29.4205N
	150 00.2798W
	3057
	200830-XCTD-067
	08048199

	XCTD-068
	Aug
	5
	12:39:10
	82 44.8028N
	150 00.4995W
	2747
	200830-XCTD-068
	08048193

	XCTD-069
	Aug
	6
	01:06:49
	82 51.3379N
	148 27.9855W
	2754
	200830-XCTD-069
	08048194

	XCTD-070
	Aug
	6
	03:14:40
	82 41.6791N
	146 55.4166W
	2716
	200830-XCTD-070
	08048197

	XCTD-071
	Aug
	6
	05:19:02
	82 33.2314N
	145 21.3063W
	2599
	200830-XCTD-072
	08048200

	XCTD-072
	Aug
	6
	07:43:30
	82 25.0183N
	143 51.8429W
	3065
	200830-XCTD-072
	08048198

	XCTD-073
	Aug
	6
	10:36:37
	82 12.1585N
	141 53.6764W
	2938
	200830-XCTD-073
	07012330

	XCTD-074
	Aug
	7
	00:17:39
	81 45.0393N
	140 01.6944W
	3676
	200830-XCTD-074
	07012331

	XCTD-075
	Aug
	7
	02:19:39
	81 30.1460N
	140 02.5447W
	3749
	200830-XCTD-075
	07012332

	XCTD-076
	Aug
	7
	04:21:39
	81 15.0327N
	140 02.4305W
	3755
	200830-XCTD-076
	07012334

	XCTD-077
	Aug
	7
	11:30:53
	80 45.0074N
	140 06.5006W
	3756
	200830-XCTD-077
	07012335

	XCTD-078
	Aug
	7
	13:27:53
	80 30.2099N
	139 58.8717W
	3759
	200830-XCTD-078
	07012333

	XCTD-079
	Aug
	7
	15:17:52
	80 15.3445N
	139 58.8784W
	3763
	200830-XCTD-079
	07012336

	XCTD-080
	Aug
	7
	23:20:46
	79 39.9666N
	140 00.4996W
	3766
	200830-XCTD-080
	07012337

	XCTD-081
	Aug
	8
	02:04:39
	79 20.9682N
	139 47.2455W
	3733
	200830-XCTD-081
	07012338

	XCTD-082
	Aug
	8
	12:26:42
	78 30.6552N
	140 06.6942W
	3773
	200830-XCTD-082
	07012343

	XCTD-083
	Aug
	9
	04:37:15
	77 35.8110N
	140 57.2985W
	3755
	200830-XCTD-083
	07012342

	XCTD-084
	Aug
	10
	09:39:32
	76 50.9504N
	138 29.9093W
	3694
	200830-XCTD-084
	07012341

	XCTD-085
	Aug
	10
	12:14:35
	76 41.1102N
	136 58.2792W
	3648
	200830-XCTD-085
	07012604

	XCTD-086
	Aug
	10
	22:33:28
	76 18.9194N
	134 15.2954W
	3407
	200830-XCTD-086
	07012605

	XCTD-087
	Aug
	11
	16:19:31
	76 02.8895N
	133 09.9712W
	3180
	200830-XCTD-087
	07012601

	XCTD-088
	Aug
	11
	19:49:54
	76 01.3222N
	135 25.9633W
	3484
	200830-XCTD-088
	07012602

	XCTD-089
	Aug
	11
	22:40:45
	76 01.4263N
	137 42.2007W
	3691
	200830-XCTD-089
	07012603

	XCTD-090
	Aug
	12
	21:35:49
	75 30.6117N
	140 20.0578W
	3697
	200830-XCTD-090
	07012606

	XCTD-091
	Aug
	13
	04:54:28
	74 39.6560N
	141 37.3119W
	3686
	200830-XCTD-091
	07012598

	XCTD-092
	Aug
	13
	12:01:27
	74 09.2825N
	141 43.1507W
	3644
	200830-XCTD-092
	07012599

	XCTD-093
	Aug
	14
	21:26:56
	73 44.6836N
	139 01.9916W
	3381
	200830-XCTD-093
	07012595

	XCTD-094
	Aug
	15
	03:05:46
	73 13.9451N
	138 58.1196W
	3189
	200830-XCTD-094
	07012596

	XCTD-095
	Aug
	15
	09:36:39
	72 52.1575N
	141 31.7930W
	3326
	200830-XCTD-095
	07012600

	XCTD-096
	Aug
	15
	11:34:45
	72 44.2080N
	143 05.8604W
	3381
	200830-XCTD-096
	07012597

	XCTD-097
	Aug
	15
	13:39:40
	72 36.0040N
	144 41.9187W
	3436
	200830-XCTD-097
	07022647

	XCTD-098
	Aug
	15
	20:07:41
	72 21.4703N
	142 59.2143W
	3293
	200830-XCTD-098
	07022646

	XCTD-099
	Aug
	15
	22:10:29
	72 06.9032N
	141 15.9701W
	3946
	200830-XCTD-099
	07022696

	XCTD-100
	Aug
	16
	02:07:38
	71 39.8264N
	138 10.9783W
	2254
	200830-XCTD-100
	07021633

	XCTD-101
	Aug
	16
	04:12:16
	71 25.2484N
	136 32.1256W
	1633
	200830-XCTD-101
	07022695

	XCTD-102
	Aug
	16
	07:31:00
	71 07.4820N
	134 34.7110W
	530
	200830-XCTD-102
	07022643

	XCTD-103
	Aug
	19
	15:17:25
	72 21.6317N
	138 01.1504W
	2522
	200830-XCTD-103
	07022644

	XCTD-104
	Aug
	19
	17:48:41
	72 42.4038N
	136 01.8648W
	2653
	200830-XCTD-104
	07022645

	XCTD-105
	Aug
	19
	23:59:04
	72 04.4863N
	132 58.5741W
	1741
	200830-XCTD-105
	07022698


Figure 1. Vertical sections of (a) temperature and (b) salinity along ~ 150W, (c) map and trajectory for the illustrations of vertical sections, and photos taken at (d) 77 10’ N, 149 15’ W and (e) 75 41’ N, 156 30’ W. For the illustrations of (a), (b) and (c), the XCTD data were combined with the CTD data.
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Figure 2. (a) Temperature and (b) salinity distributions at a depth of 10 m, and (c) RADARSAT sea-ice image on 13 August 2008, derived from a public drive in CCGS Louis S. St-Laurent during the cruise. For the illustrations of (a) and (b), the XCTD data were combined with the CTD data.
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Figure 3. (a) Temperature on an isohaline surface of S = 32 and (b) dynamic height at a depth of 100 m relative to 1000 m. In (b), schematic circulation patterns on the Pacific summer water and its modified water by winter cooling are shown by red and blue arrows, respectively.
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