SPP 1144

List of Stations M78/2

Station
ME782/257
ME782/258
ME782/259
ME782/260
ME782/261
ME782/262
ME782/263
ME782/264
ME782/265
ME782/266
ME782/267
ME782/268
ME782/269
ME782/270
ME782/271
ME782/272
ME782/273
ME782/274
ME782/275
ME782/277
ME782/278
ME782/279
ME782/280
ME782/281
ME782/282
ME782/283
ME782/284
ME782/285
ME782/286
ME782/287
ME782/288
ME782/289
ME782/290
ME782/291
ME782/292
ME782/293
ME782/294
ME782/295
ME782/296
ME782/297
ME782/298
ME782/299

Date
12.04.2009
12.04.2009
14.04.2009
15.04.2009
15.04.2009
15.04.2009
15.04.2009
16.04.2009
16.04.2009
16.04.2009
16.04.2009
16.04.2009
16.04.2009
16.04.2009
17.04.2009
17.04.2009
17.04.2009
17.04.2009
18.04.2009
18.04.2009
18.04.2009
18.04.2009
18.04.2009
18.04.2009
19.04.2009
19.04.2009
19.04.2009
19.04.2009
19.04.2009
19.04.2009
20.04.2009
20.04.2009
20.04.2009
20.04.2009
20.04.2009
20.04.2009
21.04.2009
21.04.2009
21.04.2009
21.04.2009
21.04.2009
22.04.2009
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Time
15:34
16:36
01:27
13:06
15:38
16:11
16:50
01:22
04:36
07:03
14:50
17:57
19:20
23:05
02:31
06:02
08:17
18:08
01:22
07:17
10:06
12:12
14:51
18:00
02:37
05:29
06:55
09:52
12:02
14:46
01:25
04:09
07:03
09:00
15:04
17:21
01:07
03:54
07:18
11:24
22:52
01:36

A2l

Lat
01°0,00'S
00° 59,85'S
03°0,00'S
04° 48,63' S
04°49,73'S
04° 47,26'S
04°49,73'S
04° 47,46' S
04°48,32'S
04°49,41'S
04° 48,19'S
04° 48,14' S
04° 48,49'S
04° 47,40'S
04° 45,83'S
04° 48,27' S
04°48,34'S
04° 48,24' S
04° 45,50' S
04°44,83'S
04° 44,80'S
04° 48,55'S
04° 48,76' S
04° 48,61' S
04°44,41'S
04° 48,50' S
04° 49,40' S
04° 49,20' S
04° 49,20' S
04°48,12'S
04° 52,60' S
04° 52,00' S
04° 48,27' S
04°49,40'S
04° 50,00'S
04°43,02' S
04°51,39'S
04° 48,20' S
04° 45,60' S
04° 47,86'S
04° 48,67'S
04°47,90'S

A1

Lon
23°59,99' W
23°59,39' W

18°0,05' W
12°22,40' W
12°20,99' W
12° 21,000 W
12°23,59'W
12°22,61'W
12°22,26'W
12° 23,60' W
12°22,32' W
12°22,32' W
12°22,21'W
12°22,60' W
12°24,85'W
12°20,99' W
12°20,98' W
12°22,34'W
12°23,91' W
12°22,10' W
12°22,91'W
12°22,54'W
12°20,99' W
12°22,41'W
12°21,00' W
12° 23,000 W
12°23,59' W
12°21,72' W
12°21,72' W
12°22,36'W
12° 23,00' W
12°21,45'W
12°23,61'W
12°23,61'W
12°22,20' W
12°21,01'W
12°19,70' W
12°21,80'W
12°22,50'W
12°22,58' W
12°23,71' W
12°20,70' W

Depth [m]
3129
3126
4785
2973
2940
3135
3000
3072
2969

2977

2968
3087
2997
2862
2867
2980
3185
3230
3106
2981
2931
2973
3241
2983
2995
2890
2906
2979
3038
3162
2982
3000
2996
2874
3106
2943
3152
3018
3001
3016

June 2009

Gear
AUV
FLOAT
FLOAT
ROV
AUV-T
AUV-T
AUV-T
CTD/RO
VSR
AUV
ROV
AUV
VSR
CTD/RO
CTD/RO
VSR
MB
ROV
CTD/RO
CTD/RO
VSR
ROV
VSR
ROV
CTD/RO
CTD/RO
AUV
VSR
VSR
ROV
CTD/RO
CTD/RO
VSR
AUV
VSR
MB
CTD/RO
CTD/RO
VSR
ROV
CTD/RO
CTD/RO
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Station
ME782/300
ME782/301
ME782/302
ME782/303
ME782/304
ME782/305
ME782/306
ME782/307
ME782/308
ME782/309
ME782/310
ME782/311
ME782/312
ME782/313
ME782/314
ME782/315
ME782/316
ME782/317
ME782/318
ME782/319
ME782/320
ME782/321
ME782/322
ME782/323
ME782/324
ME782/325
ME782/326
ME782/327
ME782/328
ME782/329
ME782/330
ME782/331
ME782/332
ME782/333
ME782/334
ME782/335
ME782/336
ME782/337
ME782/338
ME782/339
ME782/340
ME782/341
ME782/342

Date
22.04.2009
22.04.2009
22.04.2009
23.04.2009
23.04.2009
23.04.2009
23.04.2009
23.04.2009
23.04.2009
24.04.2009
24.04.2009
24.04.2009
26.04.2009
26.04.2009
27.04.2009
27.04.2009
29.04.2009
29.04.2009
29.04.2009
29.04.2009
29.04.2009
29.04.2009
30.04.2009
30.04.2009
30.04.2009
30.04.2009
30.04.2009
01.05.2009
01.05.2009
01.05.2009
01.05.2009
01.05.2009
02.05.2009
02.05.2009
02.05.2009
02.05.2009
02.05.2009
03.05.2009
03.05.2009
03.05.2009
03.05.2009
03.05.2009
04.05.2009
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Time
04:35
07:06
13:20
03:04
05:43
08:46
10:04
11:04
14:29
00:04
13:12
23:12
16:32
22:54
10:01
19:37
05:48
06:11
09:05
11:11
15:10
23:45
01:41
08:53
11:50
15:17
22:56
00:28
01:32
09:48
11:24
23:16
03:51
06:39
09:46
11:52
15:58
00:38
02:07
03:45
04:50
10:25
16:29

Lat
04°45,31'S
04° 48,90' S
04° 48,25' S
04°51,00' S
04°49,22' S
04°47,14'S
04° 50,06' S
04° 49,95' S
04° 48,61'S
04° 48,58' S
05°6,09'S
05°7,59'S
08°17,92'S
08° 20,08'S
08°17,83'S
08°17,06'S
09° 31,67'S
09°33,12'S
09°31,70'S
09°32,85'S
09°32,91'S
09°32,85'S
09°32,51'S
09°31,48'S
09°32,63'S
09° 33,04'S
09° 31,86'S
09° 31,46'S
09°29,61'S
09° 32,50' S
09° 32,85'S
09° 32,30'S
09°31,81'S
09° 30,03'S
09°33,31'S
09°32,82'S
09°33,23'S
09° 33,10'S
09° 32,60'S
09° 32,00'S
09° 28,68' S
09°32,99'S
11°59,99'S

A2

Lon
12° 23,45'W
12°23,62' W
12°22,33' W
12°22,00' W
12°22,19'W
12°21,11'W
12°21,20' W
12°23,73' W
12°22,38'W
12°22,40' W
11°41,08' W
11°41,50' W
13°30,42' W
13° 35,00' W
13°30,53'W
13°26,01' W
13°11,91'W
13°11,93'W
13°12,24'W
13°12,64'W
13°12,53'W
13°12,45' W
13°14,00' W
13°12,83' W
13°12,77'W
13°12,49' W
13°11,60'W
13°11,83' W
13°12,23' W
13°12,57" W
13°12,52' W
13°11,29'W
13°12,31' W
13°14,47'W
13°11,84'W
13°12,55'W
13°12,38'W
13°12,40' W
13°12,50' W
13°12,60' W
13°10,49' W
13°11,88'W
18° 30,00' W

Depth [m]
3155

2995
3098
2965
3108
3048

2969
2969
1517
1894
2948
2997
2886
2947
1652
1538

1489
1489
1487
1642
1522
1519
1510
1666
1638
1724
1501

1672
1509
1785

1491
1465
1490
1507
1533
2017
1561
4358

June 2009

Gear
VSR
AUV
ROV
VSR
CTD/RO
AUV-T
AUV-T
AUV-T
ROV
MB
ROV
MB
ROV
MB
ROV
MB
AUV-T
AUV-T
AUV
ROV
AUV
CTD/RO
CTD/RO
VSR
ROV
AUV
CTD/RO
CTD/RO
MB
ROV
AUV
CTD/RO
CTD/RO
MB
AUV-T
ROV
AUV
CTD/RO
CTD/RO
CTD/RO
MB
AUV-T
FLOAT
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Station
ME782/343
ME782/344
ME782/344

Date
06.05.2009
06.05.2009
06.05.2009
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Time
14:44
15:00
15:04

Lat
16°9,26'S
16°9,28'S
16°9,29'S

A3

Lon
26°18,72' W
26°18,71' W
26° 18,73' W

Depth [m]
6028
6029
6018

June 2009

Gear
ROV
AUV
AUV



Meteor M78/2 MARSUD V 01. April - 11. May, 2009

Cruise: MAR SOUTH V
Date: 16.04.2009
Station: M78-2_267ROV
Targets: Foggy Corner

UTC Time ROV Lat ROV Lon ROV Depth ROV Heading ROV Altitude Ship Lat Ship Lon Water Depth Comment

13:52:22 -4.80218 -12.37252 938 331 0 -4.8031669  -12.37183 2978 IN THE WATER

14:50:24 -4.80592 -12.37577 2973 - - -4.8031669  -12.37200 2976 AT THE BOTTOM

14:50:56 -4.80592 -12.37577 2973 - - -4.8031669  -12.37183 2980 pillow lava, < 50% sediment

14:51:43 -4.80592 -12.37577 2973 - - -4.8031669  -12.37183 2978 pillows allover

14:51:57 -4.80592 -12.37577 2973 - - -4.8031669  -12.37183 2978 fish

14:52:22 -4.80592 -12.37577 2973 - - -4.8031669  -12.37183 2978 eel-like

14:52:47 -4.80592 -12.37577 2973 - - -4.803  -12.37183 2974 5.7 above bottom

14:53:40 -4.80592 -12.37577 2973 -- - -4.803 -12.37183 2978 not very foggy, so, foggy corner not yet reached

14:54:12 -4.80592 -12.37577 2973 -- - -4.8031669 -12.37183 2977 still on same spot of bottom contact

14:54:56 -4.80592 -12.37577 2973 - - -4.8031669 -12.37183 2974 start moving 18°

14:56:46 -4.80592 -12.37577 2973 -- - -4.803 -12.37183 2976 anemonies on pillows? camera too far away

14:57:52 -4.80592 -12.37577 2973 - - -4.8031669 -12.37183 2977 pillow lava, unsedimented

14:58:16 -4.80592 -12.37577 2973 - - -4.8031669 -12.37183 2975 fish

14:59:04 -4.80592 -12.37577 2973 -- - -4.8031669 -12.37183 2976 fissures in pillow surfaces somteimes with white
edges

14:59:30 -4.80592 -12.37577 2973 - - -4.8031669 -12.37183 2974 fish

14:59:43 -4.80592 -12.37577 2973 -- - -4.8031669 -12.37183 2978 pillow lava, unsedimented

15:00:32 -4.80592 -12.37577 2973 - - -4.8031669  -12.37183 2977 climbing uphill

15:00:55 -4.80592 -12.37577 2973 -- - -4.8031669 -12.37183 2975 stop moving

15:02:55 -4.80592 -12.37577 2973 -- - -4.8031669 -12.37183 2977 crabs loosely scattered

15:04:13 -4.80592 -12.37577 2973 - - -4.803 -12.37183 2978 looking aroung

15:04:43 -4.80278 -12.37173 2985 148 2.6 -4.803 -12.37183 2976 bacterial mat, patchy

15:04:46 -4.80278 -12.37177 2985 148 25 -4.8031669 -12.37183 2976 mussel patch

15:05:44 -4.80273 -12.37178 2983 99 3.9 -4.8031669 -12.37183 2977 first pillows with hydrothemal organisms

15:06:49 -4.80270 -12.37182 2983 20 4.3 -4.8031669  -12.37183 2977 patch less than 2 m wide

15:07:01 -4.80273 -12.37183 2983 324 4.9 -4.8031669 -12.37183 2978 not very foggy

15:07:31 -4.80273 -12.37178 2981 42 6.1 -4.8031669 -12.37183 2978 but right on msapped position

15:07:56 -4.80273 -12.37182 2984 41 3.8 -4.803  -12.37183 2977 diffuse outflow

15:12:07 -4.80277 -12.37175 2986 53 14 -4.8031669 -12.37183 2979 we are possibly only 10 m off the target, but not
right on it

15:13:15 -4.80283 -12.37182 2986 53 1.4 -4.8031669 -12.37183 2978 with respect to oil leakage, we check here for T-
anomalies and chance for sampling

15:13:45 -4.80280 -12.37178 2986 53 11 -4.8031669 -12.37183 2977 getting closer to the sptt

15:14:44 -4.80277 -12.37175 2987 71 0.2 -4.8031669 -12.37183 2976 diffise outflow from hole at basis of the pillow

15:14:57 -4.80278 -12.37180 2987 71 0.2 -4.8031669  -12.37183 2977 stillimage

15:15:08 -4.80277 -12.37180 2987 70 0.2 -4.8031669  -12.37183 2977 stillimage

15:16:26 -4.80277 -12.37180 2987 71 0.2 -4.8031669  -12.37183 2978 still image

15:17:08 -4.80277 -12.37183 2987 71 0.2 -4.8031669  -12.37183 2978 HD ON

15:17:40 -4.80278 -12.37185 2987 71 0.2 -4.8031669 -12.37183 2978 a few particles in the water

15:18:29 -4.80275 -12.37180 2987 71 0.2 -4.8031669  -12.37183 2976 still image

15:19:08 -4.80278 -12.37182 2987 71 0.2 -4.8031669  -12.37183 2977 stillimage

15:19:24 -4.80278 -12.37178 2987 71 0.2 -4.8031669  -12.37183 2975 HD OFF

15:19:35 -4.80278 -12.37178 2987 71 0.2 -4.8031669  -12.37183 2976 still image

15:19:59 -4.80277 -12.37178 2987 71 0.2 -4.8031669  -12.37183 2976 still image

15:20:58 -4.80273 -12.37175 2987 71 0.2 -4.8031669 -12.37183 2976 mussels in various patches many of them on
pillow walls

15:22:08 -4.80275 -12.37177 2987 71 0.2 -4.8031669  -12.37183 2978 still image

15:22:27 -4.80275 -12.37177 2987 71 0.2 -4.803  -12.37183 2974 still image

15:22:44 -4.80275 -12.37177 2987 71 0.2 -4.8031669 -12.37183 2975 crab in musselpatch

15:22:59 -4.80273 -12.37180 2987 71 0.2 -4.8031669 -12.37183 2977 start looking for sampling spot

15:25:30 -4.80278 -12.37182 2987 70 0.2 -4.8031669 -12.37183 2975 correction of site characterization: we have
already moed to another spot a few meters
eastwards

15:26:25 -4.80272 -12.37180 2987 71 0.2 -4.8031669 -12.37183 2977 this site is at least 5 x 5 m, so may be identicle
with "foggy corner"

15:26:37 -4.80272 -12.37178 2987 71 0.2 -4.8031669  -12.37183 2978 flush kips

15:27:45 -4.80275 -12.37180 2987 71 0.2 -4.8031669  -12.37183 2977 flushing done, grab kips handle

15:30:05 -4.80275 -12.37180 2987 71 0.2 -4.8031669 -12.37183 2976 compensator status is on 35%, if oil leakage
continues like that, we must dive up in 30 min

15:31:04 -4.80270 -12.37177 2987 71 0.2 -4.8031669 -12.37183 2977 kips nozzle next to outflow hole

15:31:38 -4.80275 -12.37180 2987 71 0.2 -4.803 -12.37183 2977 swater very slighty shimmering

15:32:54 -4.80273 -12.37183 2987 71 0.2 -4.803  -12.37183 2976 crabs and a shrimpnext to outflow hole, not
Rimicaris

15:34:57 -4.80275 -12.37182 2987 71 0.2 -4.8031669 -12.37183 2976 Kips T- handle broke, therefore kips nozzle cannot
be pushed further into hole.

15:35:31 -4.80273 -12.37180 2987 71 0.2 -4.8031669  -12.37183 2976 KIPS ON

15:35:32 -4.80273 -12.37180 2987 71 0.2 -4.8031669  -12.37183 2976 267ROV_1(KIPS A2)

15:35:52 -4.80278 -12.37182 2987 71 0.2 -4.8031669  -12.37183 2977 T=3.5-4.2°C, prepare for sampling with 3 kips
bottles

15:35:57 -4.80280 -12.37178 2987 71 0.2 -4.8031669  -12.37183 2977 KIPS ON

15:36:26 -4.80275 -12.37178 2987 71 0.2 -4.8031669  -12.37183 2975 kips A2 on since 15:33

15:37:48 -4.80277 -12.37180 2987 - - -4.8031669 -12.37183 2978 white flocks in water column

15:38:25 -4.80283 -12.37182 2987 71 0.2 -4.8031669 -12.37183 2976 pillows covered with white material, looks
somewhat similar to flocks

15:39:18 -4.80278 -12.37178 2987 71 0.2 -4.8031669  -12.37183 2978 still image

15:39:30 -4.80278 -12.37178 2987 71 0.2 -4.8031669  -12.37183 2976 still image

15:40:05 -4.80273 -12.37183 2987 - - -4.8031669 -12.37183 2977 KIPS OFF

15:40:29 -4.80275 -12.37182 2987 71 0.2 -4.8031669 -12.37183 2977 red shrimp

15:40:44 -4.80272 -12.37180 2987 70 0.2 -4.8031669 -12.37183 2975 stillimage

15:41:13 -4.80270 -12.37182 2987 71 0.2 -4.8031669 -12.37183 2977 stillimage

15:41:15 -4.80270 -12.37182 2987 71 0.2 -4.8031669 -12.37183 2976 KIPS ON

A4 dive 267TROV



UTC Time
15:41:15
15:41:36
15:41:38
15:41:49
15:43:54
15:44:27
15:44:34
15:44:51
15:44:51
15:44:52
15:45:26
15:45:49
15:47:26
15:47:45
15:47:45
15:48:12
15:48:55
15:52:29
15:53:13
15:53:31
15:54:55

15:55:58
15:56:14
15:58:20
16:01:12
16:03:53
16:04:54
16:06:59
16:09:02
16:11:01

16:11:57
16:12:15
16:14:07
16:15:28
17:38:28

ROV Lat
-4.80270
-4.80268
-4.80270
-4.80270
-4.80278
-4.80277
-4.80278
-4.80275
-4.80275
-4.80275
-4.80272
-4.80268
-4.80272
-4.80272
-4.80272
-4.80273
-4.80270
-4.80270
-4.80268
-4.80265
-4.80268

-4.80270
-4.80273
-4.80272
-4.80267
-4.80295
-4.80295
-4.80272
-4.80268
-4.80277

-4.80270
-4.80270
-4.80263
-4.80268
-4.80268

ROV Lon
-12.37182
-12.37177
-12.37180
-12.37180
-12.37182
-12.37178
-12.37178
-12.37178
-12.37178
-12.37178
-12.37178
-12.37178
-12.37178
-12.37178
-12.37178
-12.37180
-12.37180
-12.37180
-12.37182
-12.37185
-12.37180

-12.37182
-12.37178
-12.37183
-12.37180
-12.37195
-12.37195
-12.37177
-12.37172
-12.37172

-12.37173
-12.37175
-12.37175
-12.37182
-12.37207

Meteor M78/2 MARSUD V

ROV Depth ROV Heading ROV Altitude Ship Lat

2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987

2987
2987
2987
2987
2987
2987
2987
2987
2987

2987
2987
2987
2957

7
7
7
40

-4.8031669
-4.8031669
-4.8031669

-4.803
-4.8031669

-4.803
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669

-4.803
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669

-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669

-4.803
-4.8031669

-4.803

-4.803
-4.803
-4.803
-4.8031669
-4.8066669

Ab

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.37183
-12.37183
-12.37183
-12.37183
-12.37183
-12.37183
-12.37183
-12.37183
-12.37183
-12.37183
-12.37183
-12.37183
-12.37183
-12.37200
-12.37200
-12.37183
-12.37183
-12.37200
-12.37200
-12.37200
-12.37200

-12.37200
-12.37200
-12.37183
-12.37200
-12.37200
-12.37183
-12.37183
-12.37183
-12.37183

-12.37183
-12.37183
-12.37183
-12.37183
-12.37483

2976

2976 start pumping kips A3

2978 still image

2978 still image

2977 stillimage

2976 still image

2979 still image

2977 stillimage

2977 stillimage

2977 stillimage

2977 stillimage

2980 HD ON

2978 KIPS OFF

2977 KIPS ON

2977

2978 start pumping B4

2979 HD OFF

2975 kips t = 3.2°C

2977 KIPS OFF

2977 end of sample 3: 15:53

2980 finished sampling the three fluid bottles and will
now collect the mussel sample with net bc 30%
compensator content and need to ascend

2977

2979 filling niskin

2978 grabbing mussel net

2976 HD ON

2975 scooping mussels

2974 cant reach the mssels

2976 HD OFF

2977

2974 putting mussel net into grey box to keep them
from being flushed by the ambient seawater
during ascent

2977 HD ON

2976 HD OFF

2977 ascending

2979 OFF THE BOTTOM

0 ON DECK

dive 267TROV



Meteor M78/2 MARSUD V 01. April - 11. May, 2009

Cruise: MAR SOUTH V

Date: 17.04.2009

Station: M78-2_274ROV

Targets: Sisters Peak and Golden Valley

UTC Time ROV Lat ROV Lon ROV Depth ROV ROV Altitude Ship Lat Ship Lon Water Depth Comment
Heading

16:32:00 IN THE WATER

18:08:30 -4.80322 -12.37190 2984 79 4.9 -4.803833 -12.3723326 2977 AT THE BOTTOM

18:11:17 -4.80322 -12.37188 2984 79 5.0 -4.803833 -12.3723326 2979 pillow lava, unsedimented

18:12:07 -4.80322 -12.37190 2984 79 4.9 -4.803833 -12.3723326 2976 at bottom with nice pillows, probably SW of Foggy
Corner

18:14:57 -4.80328 -12.37192 2984 74 4.7 -4.803833 -12.3723326 2977 HD ON

18:15:30 -4.80320 -12.37193 2982 74 5.9 -4.803833 -12.3723326 2976 abundant snow in the water

18:15:44 -4.80322 -12.37190 2979 75 7.3 -4.803833 -12.3723326 2976 heading 070 towards Foggy Corner

18:16:35 -4.80320 -12.37187 2979 78 7.0 -4.803833 -12.3723326 2977 HD OFF

18:18:44 -4.80323 -12.37202 2986 71 7.2 -4.803833 -12.3723326 2977 lobate flow, unsedimented

18:18:49 -4.80325 -12.37202 2987 69 5.1 -4.803833 -12.3723326 2977 fish

18:19:19 -4.80325 -12.37197 2989 71 4.1 -4.803833 -12.3723326 2977 Actinaria

18:21:26 -4.80322 -12.37200 2991 88 2.4 -4.803833 -12.3723326 2978 HD ON

18:21:48 -4.80323 -12.37202 2991 102 2.6 -4.803833 -12.3721666 2978 Crab

18:22:31 -4.80315 -12.37192 2989 82 3.2 -4.8036671 -12.3721666 2980 HD OFF

18:23:00 -4.80320 -12.37185 2989 87 3.3-4.8036671 -12.3721666 2980 still on the same spot, waiting for the ship to move

18:25:24 -4.80308 -12.37188 2991 153 2.8 -4.8035002  -12.3719997 2977 white bacteria on pillow surfaces

18:25:44 -4.80315 -12.37190 2991 179 2.7 -4.8035002  -12.3719997 2976 pillow lava, unsedimented

18:26:25 -4.80310 -12.37188 2991 206 2.0 -4.8035002  -12.3719997 2979 jumbled lava

18:27:49 -4.80310 -12.37192 2992 247 2.1-4.8035002  -12.3719997 2977 Crab

18:28:05 -4.80312 -12.37193 2992 247 2.2 -4.8035002 -12.3719997 2976 crab number increasing while approachin white
patch

18:28:32 -4.80312 -12.37193 2992 250 2.6 -4.8035002  -12.3719997 2977 sulfide talus

18:29:35 -4.80315 -12.37197 2992 220 2.7 -4.8035002  -12.3719997 2976 at base of sisters peak ?

18:33:10 -4.80313 -12.37197 2993 -- - -4.8035002  -12.3719997 2976 HD OFF

18:36:58 -4.80317 -12.37192 2993 296 1.9 -4.8035002  -12.3719997 2977 jumbled lava and sulfide talus at the base of
Sisters Peak, confirmed by MNarker 5

18:37:00 -4.80317 -12.37192 2993 296 2.2 -4.8035002  -12.3719997 2977 HD ON

18:39:09 -4.80317 -12.37193 2987 267 6.7 -4.8035002  -12.3719997 2977 HD OFF

18:42:02 -4.80318 -12.37198 2975 277 18.9 -4.8035002  -12.3719997 2979 rising along inactive chimney on SE side, followed

by movement away of the snoker in order to get
out of the smoke

18:42:24 -4.80320 -12.37197 2975 54 19.6 -4.8035002  -12.3719997 2980 in the plume! 20m above bottom

18:43:02 -4.80322 -12.37198 2977 78 17.8 -4.8035002  -12.3719997 2976 HD ON

18:46:24 -4.80318 -12.37200 2989 114 5.5-4.8035002  -12.3719997 2977 HD OFF

18:48:53 -4.80318 -12.37200 2991 94 4.4 -4.8035002  -12.3719997 2977 at the base again, sulfide talus

18:49:09 -4.80318 -12.37200 2991 94 4.3-4.8035002  -12.3719997 2976 depth at the base is at least 2991m

18:50:33 -4.80323 -12.37197 2987 71 7.8 -4.8035002  -12.3719997 2979 HD ON

18:51:52 -4.80320 -12.37193 2984 61 9.8 -4.8035002  -12.3719997 2976 HD OFF

18:57:22 -4.80320 -12.37195 2985 22 9.5-4.8035002  -12.3719997 2978 preparing to take a sulfide/microbiology sample

19:02:34 -4.80320 -12.37195 2980 350 12.3 -4.8035002  -12.3719997 2981 HD ON

19:03:06 -4.80317 -12.37197 2979 16 14.5 -4.8035002  -12.3719997 2976 HD OFF

19:04:59 -4.80323 -12.37192 2980 318 15.0 -4.8035002  -12.3719997 2977 sample 274ROV-1

19:04:59 -4.80323 -12.37192 2980 318 15.0 -4.8035002  -12.3719997 2977 sample of large beehive with small black smoker
on top

19:26:29 -4.80318 -12.37188 2994 284 0.4 -4.8035002  -12.3719997 2977 sample replaced and secured on the porch, trying
to brake small knob for white drum

19:33:31 -4.80320 -12.37188 2972 106 22.1 -4.8035002 -12.3719997 2976 closing sample barrel

19:34:04 -4.80320 -12.37195 2976 38 16.1 -4.8035002  -12.3719997 2978 barrel closed

19:36:25 -4.80307 -12.37192 2991 74 2.4 -48035002  -12.3719997 2978 start to move to Golden Valley

19:36:31 -4.80307 -12.37192 2991 74 3.0 -4.8035002  -12.3719997 2983 HD ON

19:37:13 -4.80303 -12.37190 2990 76 3.5 -4.8035002 -12.3719997 2982 pillow lava, unsedimented

19:37:52 -4.80305 -12.37190 2988 57 4.4 -4.8035002  -12.3719997 2978 siill fauna

19:38:03 -4.80305 -12.37192 2989 57 2.9 -4.8035002  -12.3719997 2978 HD OFF

19:43:36 -4.80298 -12.37188 2986 60 4.0 -4.8035002  -12.3719997 2977 flying above unsedimented pillows

19:46:37 -4.80287 -12.37168 2985 73 3.5-4.8033328  -12.3718328 2975 pillow lava, unsedimented

19:47:35 -4.80282 -12.37162 2985 91 3.3-4.8033328  -12.3716669 2976 HD ON

19:49:00 -4.80278 -12.37155 2982 90 4.0 -4.8033328  -12.3716669 2977 waters becomes more foggy, abundand snow

19:49:23 -4.80272 -12.37155 2982 90 2.9-4.8033328  -12.3716669 2978 broken pillows

19:50:31 -4.80270 -12.37147 2982 105 3.1-4.8033328  -12.3716669 2978 HD OFF

19:51:57 -4.80275 -12.37142 2982 115 2.2 -4.8031669  -12.3716669 2982 Crab

19:52:14 -4.80277 -12.37142 2981 114 2.7 -4.8031669 -12.3715 2977 pillow lava, unsedimented

19:53:42 -4.80273 -12.37137 2981 96 3.6 -4.8031669 -12.3715 2977 turning N

19:53:56 -4.80268 -12.37133 2980 71 3.5 -4.8031669 -12.3715 2975 pillow lava, unsedimented

19:54:50 -4.80260 -12.37133 2980 4 3.3 -4.8031669 -12.3715 2976 broken pillows

19:55:05 -4.80258 -12.37137 2980 355 3.2 -4.803 -12.3715 2977 fissure

19:55:08 -4.80258 -12.37137 2980 356 3.0 -4.803 -12.3713331 2976 HD ON

19:56:19 -4.80258 -12.37137 2981 32 3.5-4.803 -12.3713331 2976 mussel shells, patchy

19:57:40 -4.80255 -12.37138 2984 263 1.6 -4.803 -12.3713331 2978 turning 180

19:57:54 -4.80252 -12.37135 2984 221 1.3 -4.803 -12.3713331 2978 Crab

19:58:34 -4.80253 -12.37140 2984 179 2.0 -4.803 -12.3713331 2980 flying south

19:59:25 -4.80257 -12.37142 2985 170 2.6 -4.803 -12.3713331 2976 pillow lava, unsedimented

20:01:03 -4.80262 -12.37138 2983 170 2.4 -4.803 -12.3713331 2980 pillow lava, unsedimented

20:01:40 -4.80262 -12.37138 2982 170 3.3-4.803 -12.3713331 2978 Crab

20:02:25 -4.80267 -12.37142 2980 170 4.3 -4.803 -12.3713331 2975 pillow lava, unsedimented

20:03:02 -4.80263 -12.37142 2981 295 2.7 -4.803 -12.3713331 2972 HD OFF

20:05:15 -4.80262 -12.37143 2980 117 5.8 -4.803 -12.3713331 2972 moving east

20:05:21 -4.80265 -12.37142 2980 118 5.6 -4.803 -12.3713331 2972 pillow lava, unsedimented

20:06:07 -4.80267 -12.37137 2979 118 3.5-4.803 -12.3713331 2976 actinien, snow abundand

20:06:13 -4.80263 -12.37137 2979 118 3.2-4.803 -12.3713331 2981 HD ON

A6 dive 274ROV



UTC Time

20:06:42
20:06:57
20:08:46
20:09:37
20:11:27
20:11:57
20:13:26
20:13:34
20:14:16
20:14:58
20:15:44
20:17:02
20:18:45
20:20:17
20:22:37
20:24:31
20:28:05
20:30:14
20:30:14
20:34:06
20:38:55
20:39:49

20:43:10
20:43:33
20:44:00
20:49:35
20:54:25

21:00:20
21:00:20
21:00:42
21:01:56
21:05:59
21:08:24
21:10:28
21:12:13

21:13:20
21:14:44
21:15:38
21:17:00
21:17:48
21:20:19
22:58:45

ROV Lat

-4.80265
-4.80268
-4.80270
-4.80273
-4.80275
-4.80278
-4.80275
-4.80278
-4.80278
-4.80277
-4.80278
-4.80280
-4.80275
-4.80277
-4.80275
-4.80275
-4.80273
-4.80273
-4.80273
-4.80275
-4.80280
-4.80275

-4.80280
-4.80277
-4.80267
-4.80277
-4.80275

-4.80270
-4.80270
-4.80273
-4.80275
-4.80275
-4.80278
-4.80273
-4.80272

-4.80277
-4.80277
-4.80273
-4.80277
-4.80275
-4.80260
0.00000

ROV Lon

-12.37137
-12.37133
-12.37138
-12.37135
-12.37135
-12.37135
-12.37135
-12.37135
-12.37135
-12.37135
-12.37138
-12.37132
-12.37137
-12.37133
-12.37133
-12.37133
-12.37133
-12.37133
-12.37133
-12.37135
-12.37135
-12.37133

-12.37133
-12.37133
-12.37138
-12.37135
-12.37130

-12.37133
-12.37133
-12.37132
-12.37132
-12.37132
-12.37138
-12.37137
-12.37133

-12.37132
-12.37133
-12.37133
-12.37130
-12.37132
-12.37142
0.00000

ROV Depth ROV

Meteor M78/2 MARSUD V

Heading
2978 130
2978 130
2979 161
2978 121
2984 40
2984 51
2985 30
2985 30
2985 27
2986 31
2986 33
2986 32
2986 33
2986 32
2985 20
2986 40
2986 40
2986 42
2986 42
2986 41
2986 41
2986 47
2986 44
2986 44
2986 44
2986 45
2987 44
2987 54
2987 54
2987 53
2987 57
2987 55
2987 57
2987 57
2987 52
2987 53
2987 52
2987 53
2987 53
2984 41
2911 344

19 --

ROV Altitude Ship Lat

4.1 -4.803
3.5-4.803
2.3 -4.803
4.2 -4.803
3.0 -4.803
3.1-4.803
3.3 -4.803
3.4 -4.803
3.4 -4.803
2.6 -4.803
2.0 -4.803
1.7 -4.803
1.9 -4.803
1.7 -4.803
2.9 -4.803
1.5-4.803
1.5-4.803
1.5-4.803
1.5-4.803
1.5-4.803
1.5-4.803
1.2 -4.803

1.2 -4.803
1.2 -4.803
1.2 -4.803
1.2 -4.803
1.2 -4.803

1.1-4.803
1.1-4.803
1.1-4.803
0.8 -4.803
1.0 -4.803
1.0 -4.803
1.0 -4.803
2.2 -4.803

1.0 -4.803
1.0 -4.803
1.0 -4.803
1.0 -4.803
3.5 -4.803
34.7 -4.803
-4.8035002

A7

Ship Lon

-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331

-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331

-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331

-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3710003

01. April - 11. May, 2009

Water Depth Comment

2976 mussel bed

2974 entering Golden Valley

2975 flying along fissure

2979 sight limited by snow and foggy waters
2972 mussel bed

2977 shimmring water

2968 bacterial mats

2972 bacterial mat, large

2975 small sulfide chimney

2980 approaching bacterial mat

2979 shimmering water

2978 opening sample barrel

2977 barrel open

2979 preparing to sample mat covered rock (sulfide)
2977 HD OFF

2978 mat covered area is sulfide hill

2975 sampling little chimney

2977

2977 sample taken

2977 going for a mussel net

2977 HD ON

2977 sampling mussels + mat covered sulfide with net

2979 too hot, net melts

2977 black smoke

2978 HD OFF

2980 preparing for mussel sampling

2979 smoke emerging from new opening shows

2980 taking mussel sample

2977 HD ON

2979 black smoke from where mussels were taken
2979 additional mussels

2975 mussels into barrel

2977 barrel closed

2977 trying to sample stone/mussels with rickmaster

2979 putting it on the porch
2976

2978 HD OFF

2980 samples secured on porch
2977 leaving bottom

2976 OFF THE BOTTOM

2972 ON DECK

dive 274ROV



Cruise: MAR SOUTH V

Date: 18.04.2009

Station: M78-2_281ROV

Targets: Turtle Pits

UTC Time
17:11:55
17:46:19
17:46:57

17:54:59

17:58:37
17:59:55
18:00:45
18:00:56
18:02:02
18:03:00

18:03:13
18:03:44
18:05:06
18:05:53

18:08:13
18:09:35
18:09:47
18:10:05
18:24:06
18:25:52
18:29:02
18:30:48
18:35:03

18:35:26

18:38:18
18:38:29
18:41:19
18:44:07
18:47:53
18:50:11
19:01:44

19:02:00
19:02:30
19:03:32
19:07:26
19:08:56
19:09:13
19:13:02

19:14:37
19:17:24
19:21:21

19:22:07
19:28:11
19:28:15

19:29:36
19:30:52
19:30:55
19:30:56
19:40:33
19:40:40
19:41:27

19:41:52
19:42:10
19:43:59
19:44:16
19:44:39
19:44:42
19:44:54
19:48:29
19:48:57

19:51:56
19:55:57

20:03:37
20:07:18

20:07:23
20:14:27

ROV Lat
-4.80982
-4.81028
-4.81032

-4.81017

-4.81003
-4.81005
-4.81002
-4.80995
-4.81005
-4.81002

-4.80998
-4.80997
-4.80995
-4.80995

-4.80992
-4.80987
-4.80987
-4.80988
-4.80992
-4.80997
-4.80995
-4.80992
-4.80992

-4.80995

-4.81000
-4.80997
-4.81002
-4.81000
-4.81005
-4.81000
-4.81003

-4.81000
-4.81002
-4.81002
-4.81000
-4.81003
-4.81002
-4.81002

-4.81003
-4.81002
-4.81003

-4.81003
-4.81002
-4.81002

-4.80998
-4.81000
-4.81000
-4.81000
-4.80998
-4.80998
-4.81000

-4.81003
-4.81000
-4.81000
-4.81002
-4.81000
-4.81000
-4.81000
-4.81003
-4.81000

-4.81000
-4.80993

-4.80993
-4.80992

-4.80992
-4.80990

Meteor M78/2 MARSUD V

ROV Lon ROV Depth 0V Heading ROV Altitude

-12.37508 901 309 347
-12.37363 2399 308 34.7
-12.37367 2428 309 347
-12.37395 2749 308 347
-12.37403 2898 309 34.7
-12.37407 2954 308 33.6
-12.37405 2980 12 10.4
-12.37412 2984 15 6.2
-12.37402 2985 34 55
-12.37402 2986 37 4
-12.37402 2986 54 3.9
-12.37398 2987 55 3
-12.37395 2985 60 4.2
-12.37392 2984 60 4.1
-12.37390 2986 93 3.1
-12.37387 2986 93 3.1
-12.37387 2986 93 3.1
-12.37382 2985 93 3.2
-12.37377 2986 85 2.2
-12.37372 2986 74 2.3
-12.37368 2981 18 8.3
-12.37372 2984 4 6.3
-12.37367 2990 30 17
-12.37370 2990 30 15
-12.37367 2983 130 6.5
-12.37368 2983 129 6.9
-12.37367 2983 191 4
-12.37370 2984 59 4.3
-12.37368 2982 23 7.1
-12.37372 2981 12 6.9
-12.37368 2981 12 7.2
-12.37370 2981 12 7.2
-12.37368 2981 12 7.2
-12.37367 2981 12 7.2
-12.37370 2981 14 7.2
-12.37372 2980 15 7.9
-12.37372 2981 15 7.6
-12.37370 2981 10 7.5
-12.37368 2981 10 8.7
-12.37368 2981 10 7.5
-12.37368 2981 10 7.5
-12.37368 2981 10 7.4
-12.37370 2984 121 2.7
-12.37373 2984 121 2.4
-12.37363 2985 209 14
-12.37370 2985 209 1.4
-12.37368 2985 209 16
-12.37368 2985 209 1.6
-12.37370 2985 209 13
-12.37370 2985 209 13
-12.37368 2985 209 13
-12.37370 2985 209 13
-12.37368 2985 209 13
-12.37370 2985 209 1.4
-12.37367 2985 209 14
-12.37368 2985 209 1.4
-12.37368 2985 209 14
-12.37370 2985 209 1.4
-12.37385 2985 209 13
-12.37367 2985 209 13
-12.37372 2987 21 21
-12.37372 2989 349 2.6
-12.37375 2982 61 5.9
-12.37377 2984 68 4.2
-12.37377 2983 68 4.4
-12.37375 2984 87 3

Ship Lat
-4.8101668
-4.8101668
-4.8103328

-4.8101668

-4.8101668
-4.8103328
-4.8103328
-4.8101668
-4.8103328
-4.8103328

-4.8103328
-4.8101668
-4.8103328
-4.8101668

-4.8101668
-4.8103328
-4.8103328
-4.8103328
-4.8103328
-4.8103328
-4.8103328
-4.8101668
-4.8103328

-4.8101668

-4.8103328
-4.8103328
-4.8101668
-4.8101668
-4.8101668
-4.8101668
-4.8103328

-4.8101668
-4.8101668
-4.8101668
-4.8101668
-4.8103328
-4.8101668
-4.8103328

-4.8101668
-4.8101668
-4.8103328

-4.8103328
-4.8101668
-4.8101668

-4.8101668
-4.8103328
-4.8101668
-4.8101668
-4.8101668
-4.8101668
-4.8101668

-4.8101668
-4.8101668
-4.8101668
-4.8101668
-4.8101668
-4.8101668
-4.8101668
-4.8101668
-4.8101668

-4.8103328
-4.8103328

-4.8101668
-4.8103328

-4.8101668
-4.8103328

A8

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.3743334
-12.3734999
-12.3734999

-12.3734999

-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999

-12.3734999
-12.3734999
-12.3734999
-12.3734999

-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999

-12.3734999

-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999

-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999

-12.3734999
-12.3734999
-12.3734999

-12.3734999
-12.3734999
-12.3734999

-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999

-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999

-12.3734999
-12.3734999

-12.3734999
-12.3734999

-12.3734999
-12.3734999

2972 IN THE WATER

2972 ROV at 2400m, going down, no problems

2971 try to stay west of the pits fracture and than to find
our way towrds the smokers

2971 ROV at 2750m, desending without problems,
white balanced cameras, checked video overlay

2970 ROV at 2900m

2973 altimeter kicks in

2973 AT THE BOTTOM

2971 sheet flow, slightly sedimented

2970 touch down in sedimented sheet flows, whirls

2971 will start mowing towards NE, trying to locate One
Boat or other smoker

2971 sheet flow, slightly sedimented

2971 jumbled lava

2971 jumbled lava

2972 tectonic movement causing disruption of the
flows, alternating with sheet flows

2968 sheet flow, slightly sedimented

2969 sheet flow, slightly sedimented

2972 small clams

2971 tectonized lava ahead, increasing clams

2975 at base of Southern Tower

2971 HD ON

2970 HD OFF

2971 HD ON

2971 Southern Tower is approx. 9m high, which is
similat to last year, but new growth is evident

2971 at the base of ST, looking for sweet spot for
sampling

2971 out of the pit, jumbled flows

2970 turning south towrds One Boat

2970 HD ON

2970 One Boat ahead, size increased substantially

2971 HD OFF

2970 very powerful smoker near the top, bubbles

2971 trying to take a temperature reading at this
intense smoker, lokks like hell

2970 taking KIPS nossle in Orion arm

2972 HD ON

2970 HD OFF

2972 temperature probe in the smoke got 250°C

2971 reposition, lost position

2972 new approach towards smoker

2971 reposition again, difficult angle to fly in smoke all
around

2971 approching smoker with KIPS,404!, 425°,

2970 temp at 405-407°C

2972 pump is on and was stopped, we try the lower
orifice near the base

2970 stopped the record and willmove down

2971 HD ON

2971 aiming for the small smoker at the base of One
Boat

2970 HD OFF

2973 HD of the small smoker at the base

2973

2973

2971 HD ON

2971 245°C, and slightly rising

2971 we take two KIPS bottles here, temp below
300°C, smoker is drawing sewater from around
(talus pile)

2971 pump on

2970 HD OFF

2972 sample_281ROV-1

2972 small sulfide bottle taken

2971 KIPS ON

2971 sample_281ROV-2

2971 KIPS OFF

2971 nossel blocked (likely)

2972 stowing the KIPS nossle before moving back to
ST

2972 ST in sight

2971 at base of ST, weak smoker activity (although
very black)

2972 on western side of ST,too much smoker for
sampling, we are in the cloud

2971 trying to relocate to two boats, southern side

2970 pilot change

2973 HD OFF

dive 281ROV



UTC Time
20:17:55

20:17:58
20:19:24

20:33:15
20:36:18
20:45:52

20:59:35
21:00:22
21:04:02
21:09:16

21:13:05

21:13:21
21:15:13
21:16:28
21:16:41
21:17:16
21:30:04

21:43:41
21:57:09
21:57:52
22:04:55

22:14:50

22:19:53
22:22:49
22:26:33
22:33:57
22:37:01
22:44:08
22:58:07

23:02:47

23:03:55
23:04:01
23:08:23
23:14:51
23:20:26
23:21:11
00:46:50

ROV Lat
-4.80988

-4.80988
-4.80988

-4.80992
-4.80990
-4.80988

-4.80990
-4.80990
-4.80987
-4.80990

-4.80997

-4.80998
-4.81003
-4.81003
-4.81002
-4.81002
-4.80998

-4.80665
-4.81017
-4.81017
-4.81000

-4.81012

-4.81012
-4.81012
-4.81012
-4.81012
-4.81012
-4.81012
-4.81012

-4.81012

-4.81012
-4.81012
-4.81012
-4.81000
-4.80997
-4.81000

0.00000

Meteor M78/2 MARSUD V

ROV Lon ROV Depth 0V Heading ROV Altitude

-12.37375

-12.37375
-12.37373

-12.37373
-12.37375
-12.37375

-12.37372
-12.37373
-12.37373
-12.37372

-12.37373

-12.37372
-12.37373
-12.37368
-12.37370
-12.37370
-12.37372

-12.37402
-12.37370
-12.37370
-12.37370

-12.37373

-12.37373
-12.37373
-12.37373
-12.37373
-12.37373
-12.37373
-12.37373

-12.37373

-12.37373
-12.37373
-12.37373
-12.37375
-12.37373
-12.37373

0.00000

2984

2984
2984

2983
2983
2983

2985
2985
2983
2983

2984

2984
2982
2981
2981
2981
2982

2982
2982
2982
2982

2982

2982
2982
2982
2982
2982
2982
2982

2982

2982
2982
2982
2988
2988
2988

112

111
116

79
70
95

75
74
96
96
165

170

2.1

2.1
21

33
2.1
3.7

Ship Lat
-4.8101668

-4.8103328
-4.8101668

-4.8101668
-4.8103328
-4.8101668

-4.8101668
-4.8101668
-4.8101668
-4.8101668

-4.8103328

-4.8101668
-4.8103328
-4.8103328
-4.8101668
-4.8101668
-4.8101668

-4.8103328
-4.8103328
-4.8103328
-4.8103328

-4.8103328

-4.8101668
-4.8103328
-4.8103328
-4.8101668
-4.8101668
-4.8101668
-4.8101668

-4.8101668

-4.8103328
-4.8101668
-4.8103328
-4.8101668
-4.8103328
-4.8103328
-4.8103328

A9

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.3734999

-12.3734999
-12.3734999

-12.3734999
-12.3734999
-12.3734999

-12.3734999
-12.3734999
-12.3734999
-12.3734999

-12.3734999

-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999

-12.3734999
-12.3734999
-12.3734999
-12.3734999

-12.3734999

-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999

-12.3734999

-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999
-12.3734999

-12.373333

2970 preparing Rigmaster in order to open orifice at
base of TB

2969

2970 sulfide sample from chimney at base, but sample
lost, return to smoker for flid sampling

2972 HD ON

2969 HD run of western side of TB

2969 now at SW side of TB, trying to open orifice for
sampling

2971 HD OFF

2967 HD ON

2968 HD OFF

2972 sampling is impossible at this structure because
of intense but diffuse smoke from below,

2972 descision to move to One Boat and try fluid
sampling there

2971 arrived at base of OB,mound with anhydrite?

2968 HD ON

2971 moving alongside OB

2970 near top,most intense smoker again in sight

2970 HD OFF

2969 Rigmaster fixed on larger bee-hive to the left of
"boiling orifice", still aiming to collect Ti-major

2971 Taking Ti-major # D1

2971

2970 hot fluid collected with Ti-major D1

2972 taking Ti-major #D2 in order to collect a second
fluid sample from same site

2970 spring opens rather slowly, keep pushing the

2971 both Ti-majors now on porch

2972 taking He sampler

2970 positionin He sampler over boiling vent

2970 moving Rigmaster in order to grab He sampler

2969 Rigmaster grabs He sampler at its top

2971 difficulties in pushing the trigger, need to regrab
the He sampler

2970 He sampler was turned, but still difficulties in
pushing the trigger

2971

2971 end of sampling, stowing away He sampler

2971 moving away from smoker, end of sampling

2970 stowing Ti majors into sample box

2971 off bottom

2971 OFF THE BOTTOM

2971 ON DECK

dive 281ROV



Meteor M78/2 MARSUD V 01. April - 11. May, 2009

Cruise: MAR SOUTH V

Date: 19.04.2009

Station: M78-2_287ROV

Targets: Golden Valley, Foggy Corner

UTC Time ROV Lat ROV Lon ROV Depth 0V Heading ROV Altitude Ship Lat Ship Lon Water Depth Comment

14:54:56 -4.80195 -12.37297 371 304 36 -4.8023329 -12.3719997 2979 IN THE WATER

15:46:28 -4.80250 -12.37162 2625 123 36 -4.803 -12.3706675 2966 ROV at 2700m, descending, slight noise in the HD
camera

15:53:16 -4.80257 -12.37157 2899 135 36 -4.8028331 -12.3706675 2971 ROV at 2900m

15:55:11 -4.80255 -12.37150 2969 135 19.2 -4.803 -12.3706675 2972 altimeter kicks in, 30m above ground

15:55:51 -4.80255 -12.37150 2981 134 7.3 -4.803 -12.3706675 2973 AT THE BOTTOM

15:56:32 -4.80253 -12.37148 2981 135 6.1 -4.803 -12.3706675 2969 at bottom in slightly sedimented pillows. we are
NW of Golden Valley

15:58:19 -4.80255 -12.37137 2981 134 7.1 -4.803 -12.3706675 2973 on our way to SE towards GV

16:02:29 -4.80265 -12.37132 2987 150 2.6 -4.803 -12.3706675 2970 heading 150 to find GV

16:11:51 -4.80270 -12.37122 2986 172 3 -4.803 -12.3706675 2971 at Foggy Corner, fish, cloudy water, mussel
patches

16:12:17 -4.80275 -12.37123 2987 156 3.1 -4.8028331 -12.3706675 2972 trying to locate good spot for Niskin plume sample

16:15:04 -4.80277 -12.37130 2986 83 3.4 -4.8028331 -12.3706675 2968 shimmering water ? between pillows

16:16:56 -4.80275 -12.37127 2987 74 2.4 -4.803 -12.3706675 2968 prepare to take Niskin sample

16:17:29 -4.80278 -12.37128 2987 74 2.4 -4.803 -12.3706675 2967 HD ON

16:17:44 -4.80277 -12.37130 2987 74 2.4 -4.803 -12.3706675 2966 took niskin bottle 287ROV-1

16:18:54 -4.80275 -12.37133 2987 75 2.4 -4.803 -12.3706675 2970 HD OFF

16:20:46 -4.80272 -12.37133 2986 359 3.1 -4.803 -12.3706675 2970 HD ON

16:22:07 -4.80268 -12.37130 2986 292 3.4 -4.8028331 -12.3706675 2975 HD OFF

16:23:11 -4.80273 -12.37130 2986 250 31 -4.803 -12.3706675 2972 heading towards WSW trying to find clueless

16:23:23 -4.80277 -12.37128 2987 256 2.6 -4.803 -12.3706675 2971 fish

16:23:26 -4.80277 -12.37128 2987 255 2.4 -4.803 -12.3706675 2971 fish

16:24:06 -4.80277 -12.37127 2988 252 2.2 -4.8028331 -12.3706675 2968 pillow lava, slightly sedimented

16:24:24 -4.80277 -12.37138 2988 251 2.2 -4.8028331 -12.3706675 2968 fish

16:24:37 -4.80278 -12.37137 2989 252 1.8 -4.8028331 -12.3706675 2973 pillow lava, slightly sedimented

16:25:21 -4.80277 -12.37138 2990 247 2.7 -4.8028331 -12.3706675 2973 pillow lava, slightly sedimented

16:25:54 -4.80282 -12.37135 2991 248 2.7 -4.8028331 -12.3706675 2970 some lobate flows with sediment in interstices

16:27:48 -4.80288 -12.37143 2992 254 2.1 -4.8028331 -12.3706675 2973 HD ON

16:28:40 -4.80282 -12.37147 2991 254 35 -4.803 -12.3706675 2971 HD OFF

16:29:06 -4.80283 -12.37147 2992 253 3.7 -4.803 -12.3706675 2971 lobate flow, slightly sedimented

16:31:02 -4.80290 -12.37152 2993 243 3 -4.803 -12.3706675 2971 tectonized lava, with drainage features

16:34:02 -4.80287 -12.37155 2992 197 3.1 -4.803 -12.3706675 2972 highly tectonized lava

16:34:37 -4.80280 -12.37150 2993 180 3 -4.8028331 -12.3706675 2970 turning south, trying to locate clueless

16:35:54 -4.80295 -12.37153 2994 171 1.9 -4.803 -12.3706675 2969 HD ON

16:36:24 -4.80290 -12.37158 2995 171 2 -4.8028331 -12.3706675 2972 Octopus

16:36:47 -4.80297 -12.37152 2995 173 1.8 -4.8028331 -12.3706675 2973 HD OFF

16:41:54 -4.80298 -12.37150 2994 189 25 -4.8028331 -12.3706675 2966 contact between jumbled flow and sheet flow

16:50:48 -4.80307 -12.37140 2991 34 4.1 -4.8028331 -12.3706675 2973 tectonized lava with pillars

16:51:14 -4.80300 -12.37145 2991 34 4 -4.803 -12.3706675 2969 in pillows with white patches

16:51:19 -4.80300 -12.37145 2991 33 4 -4.803 -12.3706675 2969 inactive chiney

16:55:00 -4.80298 -12.37143 2992 330 3.4 -4.803 -12.3706675 2970 turning 360° to look around

16:58:47 -4.80297 -12.37138 2994 285 1.7 -4.803 -12.3706675 2972 sitting in drainage feature

16:58:54 -4.80298 -12.37145 2994 284 1.7 -4.803 -12.3706675 2971 HD ON

16:59:54 -4.80303 -12.37145 2994 283 1.7 -4.803 -12.3706675 2969 HD OFF

17:02:23 -4.80298 -12.37138 2992 273 3  -4.8028331 -12.3706675 2968 HD ON

17:02:36 -4.80297 -12.37140 2992 273 3.5 -4.8028331 -12.3706675 2974 sitting near diffuse fluid flow, few mussles

17:07:08 -4.80297 -12.37135 2991 104 35 -4.803 -12.3706675 2968 we are at Sisters Peak !

17:07:14 -4.80298 -12.37138 2991 104 35 -4.803 -12.3706675 2968 abundant sulfide talus

17:11:54 -4.80292 -12.37140 2987 217 8.1 -4.803 -12.3706675 2971 Sisters Peak ahead, we drive towards NNW

17:12:38 -4.80335 -12.37047 2991 322 4.4 -4.803 -12.3706675 2969 pillow lava, slightly sedimented

17:13:04 -4.80385 -12.37480 2993 327 25 -4.803 -12.3706675 2969 heading 330 and GO

17:14:36 -4.80280 -12.37140 2991 328 2.6 -4.803 -12.3706675 2969 HD ON

17:16:07 -4.80270 -12.37147 2986 328 2.7 -4.8028331 -12.3706675 2971 HD OFF

17:20:44 -4.80288 -12.37145 2993 178 3 -4.803 -12.3706675 2969 pillow lava, slightly sedimented

17:20:49 -4.80288 -12.37145 2992 176 3.3 -4.803 -12.3706675 2969 collapse pit

17:21:30 -4.80292 -12.37145 2993 182 2.9 -4.803 -12.3706675 2971 fissure

17:21:33 -4.80292 -12.37145 2993 182 3 -4.803 -12.3706675 2971 lava pillar

17:23:29 -4.80292 -12.37152 2993 264 2.6 -4.803 -12.3706675 2978 back at Sisters Peak (diffuse patch)

17:23:44 -4.80295 -12.37150 2994 271 24 -4.803 -12.3706675 2975 heading west in order to find fissure to the west

17:24:14 -4.80298 -12.37155 2994 272 2.3 -4.803 -12.3708334 2972 hackly lava

17:26:03 -4.80297 -12.37178 2994 272 2.5 -4.8028331 -12.3710003 2972 sheet flow, slightly sedimented

17:27:04 -4.80295 -12.37190 2995 272 2.6 -4.8028331 -12.3710003 2967 contact sheet flow (small width) to pillows

17:28:10 -4.80298 -12.37203 2996 272 2.2 -4.803 -12.3711672 2975 sheet flow, slightly sedimented

17:31:19 -4.80305 -12.37230 2996 272 2.3 -4.803 -12.3715 2975 jumbled lava

17:36:26 -4.80295 -12.37235 2997 40 1.8 -4.8028331 -12.3715 2978 sheet flow, slightly sedimented

17:36:31 -4.80295 -12.37235 2997 32 1.8 -4.8028331 -12.3715 2979 on hackly lava, following to the NW

17:37:16 -4.80293 -12.37232 2998 31 1.9 -4.8028331 -12.3715 2976 sheet flow, slightly sedimented

17:37:58 -4.80192 -12.36905 2997 31 1.8 -4.803 -12.3715 2978 jumbled lava

17:38:51 -4.80287 -12.37232 2996 31 2.2 -4.8028331 -12.3715 2977 pilot change

17:45:40 -4.80287 -12.37233 2996 89 2.2 -4.8028331 -12.3715 2977 at the southern contact between pillow mound and
sheet flows in the valley

17:47:58 -4.80287 -12.37228 2996 89 1.5 -4.803 -12.3715 2976 flying along this contact to the east

17:48:03 -4.80287 -12.37228 2995 88 1.7 -4.8028331 -12.3715 2976 pillow lava, slightly sedimented

17:50:37 -4.80283 -12.37225 2995 98 25 -4.803 -12.3715 2972 pillow lava, slightly sedimented

17:50:40 -4.80283 -12.37225 2995 98 24 -4.803 -12.3715 2972 collapse pit

17:52:09 -4.80285 -12.37217 2996 95 2.1 -4.803 -12.3715 2974 tectonics in sheet flow, lava drainage

17:54:41 -4.80288 -12.37207 2994 167 24 -4.803 -12.3713331 2975 lobate flows with collapsed roofs

17:54:57 -4.80272 -12.37222 2995 180 24 -4.803 -12.3713331 2974 turned south for 10 m, lobate flows with few
skiylights

A 10 dive 287ROV



UTC Time
17:55:41
17:55:45
17:59:44
18:03:01

18:03:08
18:06:57
18:11:05

18:11:34
18:13:22
18:19:01
18:19:11
18:19:21
18:19:52
18:19:58
18:20:42
18:20:46
18:34:42
18:35:02
18:35:54
18:36:22
18:36:40
18:36:56
18:36:58
18:37:26
18:37:35
18:38:09
18:38:30
18:38:38
18:38:58
18:39:28
18:39:35
18:40:17
18:41:17
18:41:23
18:41:48
18:42:02
18:42:53
18:44:59
18:45:05
18:47:30
18:50:59
18:52:01
18:52:17
18:53:46
18:58:37
19:01:53
19:02:25
19:08:43
19:11:34
19:14:41
19:16:37
19:19:53

19:21:39

19:22:10
19:22:49
19:24:13

19:28:11
19:33:29

19:34:08
19:34:19
19:34:58
19:41:27

19:43:42
19:50:46
19:51:10
19:51:22
19:51:47
19:51:51
19:53:47
19:57:03
19:57.04
19:58:13
20:00:04
20:00:06
20:00:32
20:03:10
20:03:34
20:04:03
20:05:19
20:05:44
20:05:45

ROV Lat
-4.80292
-4.80292
-4.80297
-4.80295

-4.80300
-4.80300
-4.80312

-4.80310
-4.80307
-4.80293
-4.80288
-4.80288
-4.80287
-4.80277
-4.80278
-4.80278
-4.80267
-4.80270
-4.80268
-4.80268
-4.80265
-4.80263
-4.80267
-4.80265
-4.80267
-4.80267
-4.80268
-4.80267
-4.80270
-4.80267
-4.80267
-4.80265
-4.80262
-4.80260
-4.80267
-4.80263
-4.80263
-4.80267
-4.80267
-4.80267
-4.80275
-4.80277
-4.80275
-4.80272
-4.80253
-4.80267
-4.80265
-4.80267
-4.80278
-4.80283
-4.80282
-4.80285

-4.80285

-4.80285
-4.80278
-4.80277

-4.80282
-4.80280

-4.80280
-4.80280
-4.80280
-4.80278

-4.80287
-4.80253
-4.80280
-4.80280
-4.80280
-4.80280
-4.80280
-4.80282
-4.80282
-4.80280
-4.80282
-4.80282
-4.80280
-4.80282
-4.80282
-4.80280
-4.80280
-4.80277
-4.80277

ROV Lon
-12.37207
-12.37207
-12.37188
-12.37193

-12.37188
-12.37193
-12.37192

-12.37195
-12.37188
-12.37185
-12.37185
-12.37185
-12.37187
-12.37180
-12.37177
-12.37177
-12.37130
-12.37130
-12.37127
-12.37125
-12.37125
-12.37120
-12.37122
-12.37120
-12.37120
-12.37118
-12.37117
-12.37117
-12.37112
-12.37113
-12.37113
-12.37107
-12.37100
-12.37098
-12.37098
-12.37098
-12.37093
-12.37075
-12.37075
-12.37058
-12.37057
-12.37055
-12.37050
-12.37053
-12.37038
-12.37040
-12.37045
-12.37050
-12.37070
-12.37082
-12.37080
-12.37085

-12.37087

-12.37087
-12.37082
-12.37083

-12.37085
-12.37082

-12.37087
-12.37087
-12.37087
-12.37083

-12.37083
-12.37070
-12.37085
-12.37083
-12.37083
-12.37083
-12.37087
-12.37087
-12.37087
-12.37085
-12.37085
-12.37085
-12.37083
-12.37082
-12.37085
-12.37083
-12.37085
-12.37090
-12.37090

Meteor M78/2 MARSUD V

ROV Depth R0V Heading ROV Altitude

2994
2994
2994
2994

2994
2994
2994

2993
2994
2984
2985
2984
2982
2982
2981
2982
2984
2984
2983
2983
2984
2983
2983
2984
2983
2983
2982
2982
2980
2979
2978
2977
2976
2976
2978
2977
2977
2984
2984
2983
2984
2983
2983
2985
2989
2981
2980
2975
2980
2983
2985
2987

2987

2987
2987
2987

2987
2987

2987
2987
2987
2987

2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987

180
180

89
341

341
180
312

27
24

336

336

336
336
336

336
335

336
336
336
336

336
336
336
336
336
336
336
338
338
335
335
335
335
337
337
337
336
336
336

2.2

Ship Lat
-4.803
-4.803
-4.803
-4.803

-4.803
-4.803
-4.803

-4.803
-4.8031669
-4.8033328
-4.8033328
-4.8033328
-4.8033328
-4.8033328
-4.8033328
-4.8033328

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803

-4.803
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669

-4.8031669

-4.8031669
-4.8031669
-4.8033328

-4.8031669
-4.8031669

-4.8031669
-4.8031669
-4.8031669
-4.8031669

-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8033328
-4.8031669
-4.8031669

A11

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.3713331
-12.3713331
-12.3713331
-12.3713331

-12.3713331
-12.3713331
-12.3713331

-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3708334
-12.3708334
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3701668
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999

-12.3699999

-12.3699999
-12.3699999
-12.3699999

-12.3699999
-12.3699999

-12.3699999
-12.3699999
-12.3699999
-12.3699999

-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999

2980 jumbled lava

2980 fault

2977 stillimage

2978 large collapse pit ahead, this belongs to the large
fissure

2976 HD ON

2977 moving south through tectonized lava

2976 stopped at contact to pillows, no idea where we
are!

2978 turning to NNE

2975 jumbled lava

2973 fish

2976 pillow lava, unsedimented

2975 on the mound

2975 pillow lava, fresh lustreous

2976 HD OFF

2975 near top of mound going downhill

2975 pillow lava, unsedimented

2970 choose to fly to GV instead

2970 on unsedimented pillow near base of mound

2974 still image

2974 skylight in pillow lava

2977 milky water

2976 Actinaria

2974 Actinaria

2973 close to Foggy Corner

2970 lobate flows partly hollow

2974 slightly uphill, lobate flows

2976 still image

2974 pillow lava, unsedimented

2979 pillow lava, unsedimented

2979 HD ON

2975 still image

2971 tectonized lava

2977 Gorgonia

2977 pillow lava, unsedimented

2974 pillow lava, unsedimented

2973 fissure ahead on sonar

2974 going downhill fissure 10 m ahead

2970 sheet flow, sedimented slightly

2974 fissure ahead

2970 fissure

2971 Gorgonia

2971 likely came too far south, turning northward

2968 HD OFF

2969 still image

2971 fissure in sheet flow

2971 HD ON

2968 pillow lava, unsedimented

2969 HD OFF

2974 pillow lava, slightly sedimented

2969 huge very deep fissure

2968 HD ON

2970 searching for diffuse fluid site surrounded by
mussels

2968 found nice diffuse fluid site with fluids emanating
from a crack in rocks

2965 HD OFF

2970 searching for a spot to position the diefast

2970 we are not sure which site this is (Foggy

2968 still positioning die fast

2970 measuring temperature with the kips nozzle at the
diffuse outflow

2970 grabbing the kips nozzle

2970 HD ON

2966 HD OFF

2969

2968 HD ON

2968 HD OFF

2968 dosierpum off

2968 KIPS ON

2968

2968 t =5.5°C

2968 KIPS OFF

2969 KIPS OFF

2973 repositioning the arm bc ship moved
2967 KIPS ON

2967

2972 7.5°C

2967 HD ON

2969 shrimps grazing on microbe mats (?)
2973 HD OFF

2968 KIPS OFF

2970

2970 KIPS ON

dive 287ROV



UTC Time
20:06:08
20:08:16
20:08:29
20:10:35
20:10:35
20:10:46
20:11:11
20:11:13
20:11:35
20:17:42
20:20:51
20:20:52
20:21:23
20:26:36
20:26:38
20:26:57
20:27:08
20:27:33
20:32:29
20:35:13
20:35:14
20:36:02
20:41:45
20:42:05
20:42:05
20:42:06
20:42:42
20:43:22
20:43:43
20:45:21
20:47:15
20:50:09
20:50:10
20:52:46
21:00:24
21:12:18

21:14:17

21:17:54

21:24:26
21:24:50
21:25:10
21:30:48

21:34:32

21:34:46
21:34:46
21:36:19
21:36:20
21:36:54
21:38:21

21:39:48
21:40:11
21:40:13
21:40:39
21:44:55
21:47:56
21:50:13
21:51:47
21:52:21
21:52:21
21:52:50

21:53:34
21:58:58
22:00:43
22:05:33
22:06:27
22:06:54
22:09:06
22:09:21
22:10:38

22:17:20
22:18:35
23:55:32

ROV Lat
-4.80280
-4.80280
-4.80280
-4.80283
-4.80283
-4.80285
-4.80282
-4.80282
-4.80282
-4.80280
-4.80282
-4.80282
-4.80280
-4.80280
-4.80280
-4.80283
-4.80282
-4.80280
-4.80280
-4.80288
-4.80285
-4.80282
-4.80280
-4.80285
-4.80285
-4.80285
-4.80283
-4.80283
-4.80282
-4.80283
-4.80285
-4.80282
-4.80282
-4.80288
-4.80283
-4.80285

-4.80278

-4.80278

-4.80285
-4.80287
-4.80283
-4.80280

-4.80297

-4.80283
-4.80283
-4.80283
-4.80283
-4.80280
-4.80287

-4.80280
-4.80280
-4.80283
-4.80280
-4.80290
-4.80275
-4.80283
-4.80278
-4.80282
-4.80282
-4.80280

-4.80283
-4.80287
-4.80282
-4.80278
-4.80283
-4.80278
-4.80282
-4.80283
-4.80282

-4.80283
-4.80280
0.00000

ROV Lon
-12.37092
-12.37083
-12.37085
-12.37085
-12.37085
-12.37085
-12.37083
-12.37083
-12.37085
-12.37085
-12.37083
-12.37083
-12.37085
-12.37083
-12.37083
-12.37087
-12.37082
-12.37083
-12.37088
-12.37078
-12.37082
-12.37085
-12.37093
-12.37087
-12.37087
-12.37087
-12.37088
-12.37085
-12.37085
-12.37083
-12.37090
-12.37078
-12.37078
-12.37082
-12.37090
-12.37087

-12.37083

-12.37087

-12.37087
-12.37085
-12.37083
-12.37087

-12.37090

-12.37082
-12.37082
-12.37080
-12.37080
-12.37085
-12.37088

-12.37085
-12.37085
-12.37085
-12.37083
-12.37087
-12.37082
-12.37085
-12.37083
-12.37083
-12.37083
-12.37082

-12.37087
-12.37083
-12.37087
-12.37088
-12.37085
-12.37088
-12.37088
-12.37087
-12.37085

-12.37093
-12.37085
0.00000

ROV Depth R0V Heading ROV Altitude

2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987
2988
2987

2988

2987

2988
2988
2988
2987

2988

2987
2987
2987
2987
2988
2987

2987
2987
2987
2987
2988
2988
2987
2987
2988
2988
2988

2988
2988
2988
2988
2987
2987
2987
2987
2986

2986
2973
15

335
336
336
336
336
336
336
336
336
336
336
336
336
335
335
336
336
336
336
336
336
336
336
336
336
336
336
336
336
336
336
336
336
336
339
342

341

341

339
339
338
338

341

341
341
340
340
340
342

342
342
341
340
332
333
332
332
332
332
332

333
329
329
327
327
327
327
327
113

323
322

0.9

PR PR

0.9

0.9
0.9

0.9

0.9

Ship Lat
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8033328
-4.8031669
-4.8033328
-4.8033328
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669

-4.8031669
-4.8031669

-4.8031669
-4.8031669
-4.8031669
-4.8031669

-4.8031669

-4.8033328
-4.8033328
-4.8031669
-4.8031669
-4.8031669
-4.8033328

-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669

-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8033328
-4.8031669

-4.8031669
-4.8031669
-4.8200002

A12

Meteor M78/2 MARSUD V

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999

-12.3699999

-12.3699999

-12.3699999
-12.3699999
-12.3699999
-12.3699999

-12.3699999

-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999

-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999

-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999
-12.3699999

-12.3699999
-12.3699999
-12.3743334

2967 t=7°C

2967 HD ON

2969 close up of shrimp

2969 HD OFF

2969 HD OFF

2967 KIPS OFF

2969 KIPS ON

2969

2969 t=8°C

2969 KIPS OFF

2969 KIPS ON

2968

2969 t=7°C

2970 KIPS OFF

2970 t=5.5°C

2967 KIPS ON

2968

2967 t=7°C

2969 KIPS OFF

2969 KIPS ON

2969

2968 t=6.4°C

2967 KIPS OFF

2968 KIPS ON

2968 KIPS ON

2968

2966 t=7.1°C

2969 KIPS OFF

2966 KIPS ON

2972 KIPS OFF

2969 KIPS ON

2968 HD ON

2968 HD OFF

2968 KIPS OFF

2970 final KIPS check of N3deld?

2967 1. task: collect individual mussels with Orion for
DIE FAST

2966 mussels can be reached with Orion from present
position

2970 DIE FAST taken from the Rigmaster by Orion and
placed on the ground

2973 still image

2972 stillimage from DIE FAST with open lit

2966 collecting mussels for DIE FAST

2968 difficult to collect undamaged mussels with Orion,
will try to use shovel

2968 successfully collected a few mussels with shovel

2969 move mussels into DIE FAST

2969

2966 still image

2966 still image

2976 still image with shovel above DIE FAST

2970 place shovel on porch and close lit from DIE
FAST

2967 stillimage

2973 still image: DIEFAST closed

2973 still image

2970 still image: DIE FAST from above

2970 opening syringes filled with formaldehyde

2971 now opening grey sample box

2971 HD ON

2971 HD OFF

2969 mussels successfully placed into grey box

2969

2967 place shovel into sample drawer, close lit of grey
sample box

2967 close sample drawer

2978 place marker 22

2966 place DIE FAST on porch

2966 move marker 22 to its final position

2975 still image

2975 still image with marker

2970 still image

2968 still image with marker at final position

2966 lift off, move up 2 m and turn 360° to look for
marker at Foggy Corner

2969 no marker 7 was seen

2967 OFF THE BOTTOM

2972 ON DECK

dive 287ROV



Cruise: MAR SOUTH V

Date: 21.04.2009

Station: M78-2_297ROV

Meteor M78/2 MARSUD V

Targets: Red Lion, Sisters Peak, Golden Valley, Clueless

UTC Time
10:27:32
11:07:33
11:08:03
11:08:03
11:14:43
11:15:12
11:18:04
11:18:17
11:18:38
11:18:47
11:19:27
11:19:37
11:19:41
11:20:49
11:21:00
11:22:06
11:22:31
11:25:08
11:25:47

11:25:53
11:26:20
11:26:48
11:27:27

11:27:44
11:28:21
11:29:37
11:30:01

11:30:52

11:31:48
11:31:56
11:32:07
11:32:42
11:33:06

11:33:16
11:33:23
11:34:20

11:35:25

11:38:26
11:38:50
11:39:27
11:40:51
11:43:09
11:43:11
11:43:29
11:44:49
11:45:36

11:45:51
11:46:08
11:46:12
11:46:20
11:46:43
11:46:51
11:47:26
11:47:46
11:48:23
11:48:32
11:48:54
11:49:01
11:49:32
11:49:42
11:50:10

11:50:23
11:51:00
11:51:21
11:52:16

11:52:34
11:53:03

ROV Lat

-4.79695
-4.79722
-4.79723
-4.79723
-4.79723
-4.79725
-4.79722
-4.79720
-4.79722
-4.79722
-4.79718
-4.79718
-4.79717
-4.79715
-4.79715
-4.79715
-4.79712
-4.79713
-4.79650

-4.79710
-4.79715
-4.79723
-4.79727

-4.79728
-4.79735
-4.79730
-4.79732

-4.79730

-4.79740
-4.79740
-4.79732
-4.79737
-4.79747

-4.79747
-4.79735
-4.79732

-4.79735

-4.79738
-4.79738
-4.79742
-4.79738
-4.79742
-4.79735
-4.79735
-4.79737
-4.79738

-4.79740
-4.79738
-4.79738
-4.79738
-4.79737
-4.79737
-4.79737
-4.79735
-4.79737
-4.79737
-4.79738
-4.79740
-4.79738
-4.79738
-4.79733

-4.79737
-4.79733
-4.79733
-4.79732

-4.79733
-4.79735

ROV Lon

-12.37760
-12.37760
-12.37760
-12.37760
-12.37728
-12.37730
-12.37707
-12.37705
-12.37698
-12.37698
-12.37690
-12.37690
-12.37687
-12.37672
-12.37672
-12.37667
-12.37663
-12.37653
-12.37992

-12.37648
-12.37650
-12.37648
-12.37652

-12.37648
-12.37647
-12.37645
-12.37643

-12.37642

-12.37628
-12.37628
-12.37655
-12.37635
-12.37648

-12.37648
-12.37650
-12.37648

-12.37645

-12.37645
-12.37575
-12.37645
-12.37650
-12.37652
-12.37657
-12.37653
-12.37657
-12.37655

-12.37655
-12.37653
-12.37653
-12.37653
-12.37650
-12.37650
-12.37650
-12.37652
-12.37650
-12.37647
-12.37655
-12.37657
-12.37652
-12.37655
-12.37653

-12.37652
-12.37650
-12.37653
-12.37653

-12.37653
-12.37655

1114
2802
2822
2823
3048
3052
3054
3054
3055
3055
3053
3053
3053
3050
3049
3048
3048
3046
3045

3045
3046
3045
3044

3044
3043
3043
3043

3043

3042
3042
3043
3043
3043

3043
3043
3042

3043

3043
3043
3043
3044
3041
3041
3041
3041
3041

3041
3041
3041
3041
3042
3042
3041
3041
3041
3041
3041
3042
3041
3042
3041

3041
3042
3041
3042

3042
3041

89

160

168
184
186
159

159
162
164
158

202

203
203
203
203
203

203
203
180

127

101

340
334
334
328

282
295

ROV Depth ROV Headin¢ ROV Altitude

0

3.9

2.7
3.2

3.2

3.8

Ship Lat
-4.7971668
-4.7973328
-4.7973328
-4.7973328
-4.7975001
-4.7975001

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667

-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667

-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667

A13

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.3769999
-12.376667
-12.376667
-12.376667

-12.3765001

-12.3765001

-12.3763332

-12.3763332

-12.3763332

-12.3763332

-12.3763332

-12.3763332

-12.3763332

-12.3763332

-12.3763332

-12.3763332

-12.3763332

-12.3763332

-12.3763332

-12.3763332
-12.3761673
-12.3763332
-12.3763332

-12.3763332
-12.3763332
-12.3763332
-12.3763332

-12.3763332

-12.3763332
-12.3763332
-12.3763332
-12.3763332
-12.3763332

-12.3763332
-12.3763332
-12.3763332

-12.3763332

-12.3763332
-12.3763332
-12.3763332
-12.3763332
-12.3763332
-12.3761673
-12.3763332
-12.3761673
-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3763332
-12.3763332
-12.3761673
-12.3763332
-12.3761673
-12.3761673
-12.3761673

-12.3761673
-12.3761673
-12.3763332
-12.3761673

-12.3761673
-12.3761673

3023 IN THE WATER

3026 collapse pit

3024 collapse pit

3024 collapse pit

3024 AT THE BOTTOM

3016 bottomsite, 3050m water depth

3020 sheet lava with circular sediment patches

3020 pillow lava, slightly sedimented

3020 heading 90°

3018 pillow lava, unsedimented

3019 bottomat water depth of 3055m

3017

3017 pillow lava, unsedimented

3022 pillow lava, unsedimented

3018 fish

3019 pillow lava, unsedimented

3020 still flying over unsedimented older pillow lava

3019 heading 120° now

3018 sonar possibly showing chimney structures,
turning to heading of 140°

3018 pillow lava, unsedimented

3020 lobate flow, unsedimented

3019 hydrothermal sediment

3019 more hydrothermal sediment in between pillows
and lobate flows

3022 first chimney structure appearing

3018 Shrimp Farm ahead

3021 several smaller active smokers

3023 chimney has white appearance, but no shrimps
visible

3021 on chentral part of flange is a spot with several
small vents emitting black smoke

3020 white crusts on much of the flange structure

3020 still image

3020 still image from active site of structure

3026 still image

3023 looks like black smoke is coming from underneath
an edge rather than individual smokers

3013 still image
3020 still image with flash
3021 searching second smoker in Red Lion vent field

3017 presumed Shrimp Farm with sulfide talus towards
SE

3016 heading east, sulfide debris

3022 HD ON

3022 HD OFF

3020 looking north, shadow in sonar, moving there

3025 chimney, looks like Tannenbaum

3025 HD ON

3019 HD sequence from presumed Tannenbaum

3021 moving around chimney with HD on

3019 Comment: if this is Tannenbaum and we moved
north before, then previous structure must have
been Mephisto rather than Shrimp Farm

3021 stillimage

3020 still image of presumed Tannenbaum

3021 stillimage

3021 another stil image, same site

3025 white color in central part and on top

3021 one smoker on top

3021 white color is a crust, almost no shrimps

3018 still image

3020 still image

3020 zoomed in for another still image

3019 some pinkish shripms on white crust

3020 still image

3020 HD OFF

3020 HD off

3021 moving around to check out potential sampling
spot for fluids

3018 HD ON

3022 very active smoker structure on top of chimney

3020 HD OFF

3019 search for next chimney structure, heading to the
west

3021 shadow in sonar

3021 turned ROV looking W, chimney immediately in
sight

dive 297ROV



UTC Time
11:53:45

11:53:57
11:54:09
11:54:10
11:54:38
11:54:45
11:54:54
11:55:03
11:55:39
11:56:30
11:56:45
11:57:13
11:58:44
12:01:17
12:01:26
12:02:03
12:03:16

12:03:32
12:04:07

12:04:15
12:04:50
12:05:19
12:05:29
12:08:33
12:13:06
12:14:50
12:15:15

12:15:47

12:17:38
12:17:42
12:17:54
12:18:10
12:18:27
12:19:24
12:19:34
12:19:46
12:20:24
12:22:01
12:22:33
12:23:49
12:23:56
12:24:06
12:24:18
12:24:44
12:24:54
12:25:07
12:25:19

12:26:00

12:26:15
12:27:02
12:27:12
12:27:37
12:27:53
12:28:44
12:29:26
12:30:22
12:30:37
12:34:33
12:34:51
12:35:23
12:35:47

12:36:19
12:36:59
12:45:46
12:47:20
12:47:32
12:47:45
12:49:20

12:50:55
12:53:13
12:55:18
13:05:29
13:05:41
13:06:02
13:06:43
13:07:07
13:07:22
13:09:33

ROV Lat
-4.79737

-4.79738
-4.79738
-4.79738
-4.79738
-4.79738
-4.79748
-4.79737
-4.79738
-4.79738
-4.79738
-4.79733
-4.79730
-4.79728
-4.79753
-4.79728
-4.79732

-4.79730
-4.79732

-4.79728
-4.79730
-4.79732
-4.79732
-4.79727
-4.79730
-4.79733
-4.79737

-4.79732

-4.79732
-4.79732
-4.79732
-4.79745
-4.79730
-4.79737
-4.79735
-4.79735
-4.79738
-4.79728
-4.79737
-4.79738
-4.79738
-4.79733
-4.79740
-4.79743
-4.79745
-4.79743
-4.79750

-4.79742

-4.79743
-4.79738
-4.79737
-4.79735
-4.79740
-4.79755
-4.79737
-4.79740
-4.79743
-4.79737
-4.79740
-4.79742
-4.79740

-4.79737
-4.79732
-4.79737
-4.79738
-4.79738
-4.79743
-4.79737

-4.79738
-4.79740
-4.79733
-4.79738
-4.79738
-4.79738
-4.79738
-4.79738
-4.79738
-4.79738

ROV Lon
-12.37658

-12.37657
-12.37658
-12.37658
-12.37658
-12.37658
-12.37653
-12.37655
-12.37658
-12.37657
-12.37657
-12.37655
-12.37653
-12.37665
-12.37668
-12.37658
-12.37655

-12.37660
-12.37660

-12.37663
-12.37663
-12.37663
-12.37663
-12.37658
-12.37663
-12.37657
-12.37667

-12.37658

-12.37655
-12.37655
-12.37653
-12.37662
-12.37655
-12.37660
-12.37653
-12.37653
-12.37653
-12.37650
-12.37655
-12.37662
-12.37662
-12.37673
-12.37663
-12.37660
-12.37662
-12.37660
-12.37653

-12.37655

-12.37657
-12.37655
-12.37655
-12.37640
-12.37652
-12.37635
-12.37653
-12.37652
-12.37655
-12.37652
-12.37650
-12.37658
-12.37653

-12.37657
-12.37652
-12.37657
-12.37650
-12.37652
-12.37653
-12.37653

-12.37657
-12.37653
-12.37657
-12.37653
-12.37653
-12.37653
-12.37653
-12.37653
-12.37653
-12.37652

ROV Depth ROV Headin¢ ROV Altitude

3042

3042
3042
3042 --
3043
3043
3043
3043
3044
3045
3043
3042
3044
3044
3044
3045
3044

3044
3044

3045
3045
3045
3045
3046
3046
3039
3041

3041

3041
3040
3041
3041
3042
3041
3040
3041
3041
3043
3042
3046
3046
3047
3047
3046
3046
3046
3045

3043

3044
3043
3042
3043 --
3042
3043
3043
3043
3043
3042
3042
3041
3041

3041
3042
3042
3042
3042
3042
3042

3042
3042
3042
3042 --
3042 --
3042 --
3042 --
3042 --
3042 --
3042

Meteor M78/2 MARSUD V

13

23
34

67
67
82
80
96
333
322
356
286
277
276
265
187

172
157

315
267
181
187
105
67
48
46

41

63

91

140
208
289
297
297
336
336
336
336

333
327
333
333
333
332
333

333

332
333

333

4.8

5.1
4.9

4.8

Ship Lat
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

A14

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.3761673

-12.3763332
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3763332
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673
-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673

3018 must be Sugerhead,because we see white flange
structure in the back

3018 HD ON

3020 HD von Sugarhead

3020 stillimage

3020 still image from Sugarhead

3020 stillimage

3020 Sugarhead shows some venting on top

3018 still image

3022 shrimps on structure

3017 turn ROV towards the north

3020 yes, Shrimp Farm directly in sight

3022 HD OFF

3020 moving close to Shrimp Farm

3022 HD ON

3028 HD on Shrimp Farm

3022 HD OFF

3026 this is clearly Shrimp Farm, but it is still inactive

3018 HD ON
3023 ok, two very small orifices emitting black smoke

3023 no shrimps

3019 still image

3021 small chimney on larger structure

3021 HD OFF

3019 marker 4

3022 moving E towards Tannenbaum

3021 HD ON

3020 HD, believe that this is Tannenbaum, moved to
the E from Shripm Farm

3023 smoke coming out from top, Tannenbaum is more
active than in previous years

3023 still image

3021 stillimage

3021 still images from Tannenbaum

3020 still image

3024 still image

3019 still image

3021 turn ROV, looking N now

3021 plenty of smoke coming out from top

3019 still image

3021 too fragile to sample or measurea temperature

3021 turning ROV to south

3023 turning the other way, W over N

3020 Shrimp Fram with marker 4

3020 turning S now

3020 flying S over pillow lave

3021 fish

3023 turning E

3023 Sugarhead in sight

3023 another chimney in the back, must be Mephisto

3023 Mephisto with white crusts in middle and on top
part

3020 searching for a sampling spot

3016 HD ON

3017 Hd still on

3017 stillimage

3017 still images (2) from Mephisto

3024 small shrimp on the side of chimney

3021 looking W, chimney in back (Sugarhead)

3021 HD OFF

3020 still image

3020 HD ON

3019 HD upper part of Mephisto

3015 HD OFF

3028 very fragile structure, broke off a piece when
trying to move closer

3022 HD ON

3022 HD OFF

3025 sulfide broke off chimney, lying on porch

3020 sample_297 ROV-1

3018 sample is sulfide piece (297 ROV 1)

3019 now starting to sample with KIPS

3017 first moved sulfide piece to left, out of the way for
the starboard porch

3017 grabing KIPS nozzle

3020 HD ON

3020 HD OFF

3020 highest tempreature is 358°C

3020 locating a samplin spot

3021 stable at 353°C, start sampling with KIPS

3020 pumps on, flushing KIPS system

3021 pump on and off a few times

3021 temperature still at 352°C

3024 pump on, flushing A1, fluid to be seen at small
outlet

dive 297ROV



UTC Time
13:11:29
13:11:29
13:11:41
13:12:00
13:12:25
13:12:34
13:12:44
13:12:53
13:12:58
13:13:46
13:14:47

13:15:51
13:16:03
13:17:04
13:17:15
13:18:06

13:18:06
13:18:06

13:18:06
13:18:06

13:18:31
13:19:53
13:20:17
13:20:19
13:20:47
13:24:52

13:25:19
13:26:50
13:28:08
13:29:16
13:30:02

13:30:36

13:32:02

13:32:11
13:35:11
13:35:13
13:35:40

13:37:05
13:38:03
13:38:47
13:43:07

13:43:09
13:45:07
13:45:19
13:46:46
13:47:46

13:47:58
13:48:10
13:49:11
13:49:33
13:52:58
13:55:35
14:03:55
14:04:58
14:05:22
14:20:07
14:20:27
14:30:23
14:33:39

14:34:20
14:37:49
14:39:16
14:39:20
14:42:24
14:46:30

14:49:24
14:52:30

14:53:56

15:01:00
15:01:19
15:02:47
15:03:20

ROV Lat
-4.79758
-4.79758
-4.79753
-4.79738
-4.79752
-4.79737
-4.79737
-4.79738
-4.79738
-4.79737
-4.79735

-4.79735
-4.79735
-4.79740
-4.79740
-4.79738

-4.79738
-4.79738

-4.79738
-4.79738

-4.79737
-4.79737
-4.79737
-4.79737
-4.79740
-4.79740

-4.79742
-4.79735
-4.79740
-4.79745
-4.79740

-4.79742

-4.79737

-4.79735
-4.79733
-4.79733
-4.79735

-4.79738
-4.79740
-4.79743
-4.79742

-4.79742
-4.79738
-4.79738
-4.79738
-4.79738

-4.79737
-4.79742
-4.79737
-4.79735
-4.79740
-4.79733
-4.79742
-4.79738
-4.79740
-4.79740
-4.79740
-4.79737
-4.79733

-4.79742
-4.79748
-4.79740
-4.79742
-4.79737
-4.79735

-4.79738
-4.79747

-4.79735

-4.79733
-4.79730
-4.79742
-4.79740

ROV Lon
-12.37670
-12.37670
-12.37657
-12.37655
-12.37652
-12.37655
-12.37653
-12.37658
-12.37658
-12.37650
-12.37652

-12.37672
-12.37672
-12.37655
-12.37655
-12.37650

-12.37650
-12.37650

-12.37650
-12.37650

-12.37657
-12.37657
-12.37657
-12.37657
-12.37657
-12.37655

-12.37650
-12.37655
-12.37652
-12.37653
-12.37652

-12.37658

-12.37648

-12.37653
-12.37653
-12.37653
-12.37652

-12.37655
-12.37657
-12.37657
-12.37653

-12.37653
-12.37652
-12.37653
-12.37653
-12.37655

-12.37653
-12.37655
-12.37652
-12.37648
-12.37657
-12.37650
-12.37652
-12.37658
-12.37650
-12.37652
-12.37657
-12.37650
-12.37650

-12.37652
-12.37650
-12.37652
-12.37648
-12.37650
-12.37657

-12.37628
-12.37663

-12.37645

-12.37655
-12.37660
-12.37652
-12.37650

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude

3042
3042
3042
3042
3042
3042
3042
3042
3042
3042
3042

3042
3042
3042
3042
3042

3042
3042

3042
3042

3042
3042
3042
3042
3042
3042

3042
3042
3042
3042
3042

3042

3042

3042
3042
3042
3042

3042
3042
3042
3042

3042
3042
3042
3042
3042

3042
3042
3042
3042
3042
3042
3042
3042
3042
3042
3042
3042
3042

3042
3042
3042
3042
3042
3042

3042
3042

3042

3042
3042
3042
3042

332
332
333
333
333
333
333
333
333
333
332

333
333
333
333
333

333
333

333
333

333
333
333
333
333
333

333
333
333
333
333

333

333

333
333
333
333

333
333
333
333

333
333
333
332
333

333
333
333
333
333
333
333
333
332
333
333
333
333

333
333
333
333
333
333

333
333

333

333
333
332
332

4.8
4.8

4.8
4.8

Ship Lat
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667

-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667
-4.797667
-4.797667
-4.797667
-4.797667

-4.797667
-4.797667

-4.797667

-4.797667
-4.797667
-4.797667
-4.797667

A 15

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3763332

-12.3763332
-12.3763332

-12.3763332
-12.3763332

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673

-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3763332
-12.3761673
-12.3761673
-12.3761673

-12.3763332
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673
-12.3761673

-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673

3021 KIPS ON

3021

3019 ZnAc-solution on

3018 temperature at 341

3020 KIPS OFF

3019 ZnAc-pump is off

3021 fixing solution for 1 minute

3018 KIPS ON

3021 pump on

3018 seeing white smoke, ZnS - solution !

3020 Al has been flushed out, needs to be refilled (that
is an assumption)

3021 KIPS off

3018 ZnAc-solution on

3021 this is bottle Al (in situ fix)

3023 ZnAc pump off

3019 that was first fluid sample and second sample of
the day 297 ROV-2

3019

3019 297 ROV 3 (Bottle A2) Probllem of the
multivalveposition

3019

3019 297 ROV4 (Bottle A3) Problem of the multivalve
position

3021 HD ON

3022 pump on, filling B4

3020

3020 HD OFF

3019 temperature 344°C

3021 pump off, bottle B4 filled, sample297 ROV-5
completed (T between 320 and 350°)

3021 pump on again for another 2 minutes

3023 pump off

3019 pump on, bottle BS

3019 vigorously pumping - flush position?

3022 temperature fluctuating between 320 and 350°C

3024 pump on, still bottle B5, now normal pumping
action

3020 again intense flushing can be seen at exhaust
pipe

3020 keep pumping and filling

3021 pump off, bottle B5 filled, sample 297ROV-6

3021

3022 first time samplebutton pushed (forgotten up to
now)

3020 pump on, bottle B6

3017 intense flushing out of exhaust

3021 temperature at 330°C

3018 pump off, bottle B6 filled, sample 297 ROV-7
completed

3019

3018 pump on and off

3017 finishing KIPS sampling

3025 HD ON

3022 three cone shaped inactive chimneys in front on
top of Mephisto

3022 knocking off the left two with Rigmaster

3022 trying to collect this piece

3021 sampling of chimney piece not possible

3016 HD OFF

3019 stow away KIPS

3020 KIPS stowed away, next task is Ti-major

3018 grabing Ti-major Al

3020 HD ON

3020 HD from Ti-major

3020 Ti Major does not release

3020 Ti Majot No: A1

3021 Major Al into drawer

3021 start of attempt to put sulfide from porch into
sample box

3020 opening box

3021 box open

3020 preparing to grab the sample from the porch

3020 HD ON

3022 HD OFF

3022 sampleis in the box, trying to rotate the sample in
order to fit it in

3021 box closed with sample inside

3019 test to see if Rigmaster can approach the orifice
for He sampling

3019 orifice is within reach, preparing to grab He
sampler

3022 HD ON

3020 taking He-sampler No.5

3021 HD OFF

3021 He-sampler in Orion arm

dive 297ROV



UTC Time
15:09:41

15:12:18
15:16:32

15:25:11

15:25:19
15:30:23
15:31:00
15:37:31
15:38:18

15:39:50
15:44:20
15:52:15

15:55:54
15:56:25

15:58:13
16:10:39
16:11:34
16:18:22
16:18:33
16:31:07
16:31:22
16:34:19
16:36:15
16:43:20
16:43:44
16:48:27
16:49:18
16:50:03
16:50:45
16:51:01
16:51:09
16:51:27
16:51:46
16:51:55
16:51:56
16:52:05
16:52:23
16:52:47
16:53:16
16:53:43
16:54:22
16:54:54
16:55:51
16:58:17
16:59:16
16:59:33
16:59:52
17:02:03
17:02:06
17:02:14
17:02:57
17:03:43
17:04:13
17:04:27
17:05:34
17:05:46
17:06:16
17:07:09
17:07:18
17:07:41
17:07:46
17:08:45
17:08:46
17:09:02
17:09:12
17:09:25
17:09:52
17:10:11
17:10:53

17:10:59
17:11:15
17:11:46
17:12:25
17:12:36
17:13:33
17:14:20
17:14:23
17:15:08
17:15:31
17:16:12

ROV Lat
-4.79728

-4.79740
-4.79735

-4.79737

-4.79738
-4.79735
-4.79738
-4.79733
-4.79742

-4.79737
-4.79740
-4.79738

-4.79745
-4.79743

-4.79765
-4.79738
-4.79740
-4.79732
-4.79732
-4.79740
-4.79772
-4.79738
-4.79735
-4.79740
-4.79717
-4.79807
-4.79733
-4.79735
-4.79735
-4.79742
-4.79737
-4.79738
-4.79740
-4.79737
-4.79737
-4.79725
-4.79737
-4.79747
-4.79738
-4.79750
-4.79750
-4.79752
-4.79752
-4.79758
-4.79763
-4.79760
-4.79758
-4.79763
-4.79767
-4.79767
-4.79780
-4.79772
-4.79753
-4.79787
-4.79792
-4.79780
-4.79790
-4.79787
-4.79788
-4.79783
-4.79797
-4.79802
-4.79802
-4.79802
-4.79793
-4.79792
-4.79795
-4.79797
-4.79793

-4.79805
-4.79805
-4.79808
-4.79817
-4.79817
-4.79813
-4.79815
-4.79817
-4.79817
-4.79825
-4.79825

ROV Lon
-12.37653

-12.37652
-12.37650

-12.37652

-12.37653
-12.37653
-12.37655
-12.37652
-12.37657

-12.37652
-12.37663
-12.37652

-12.37650
-12.37652

-12.37643
-12.37618
-12.37652
-12.37648
-12.37648
-12.37635
-12.37622
-12.37640
-12.37638
-12.37635
-12.37647
-12.37568
-12.37638
-12.37637
-12.37642
-12.37632
-12.37640
-12.37625
-12.37620
-12.37622
-12.37622
-12.37637
-12.37620
-12.37610
-12.37618
-12.37600
-12.37595
-12.37597
-12.37592
-12.37592
-12.37558
-12.37572
-12.37567
-12.37548
-12.37565
-12.37565
-12.37557
-12.37550
-12.37545
-12.37565
-12.37542
-12.37545
-12.37532
-12.37518
-12.37533
-12.37533
-12.37523
-12.37552
-12.37552
-12.37552
-12.37515
-12.37515
-12.37508
-12.37505
-12.37503

-12.37500
-12.37500
-12.37500
-12.37497
-12.37503
-12.37500
-12.37500
-12.37497
-12.37518
-12.37497
-12.37502

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

3042

3042
3042

3042

3042
3042
3042
3042
3042

3042
3042
3042

3042
3042

3043
3041
3041
3041
3040
3041
3041
3041
3041
3041
3042
3043
3042
3044
3045
3045
3045
3045
3044
3044
3044
3044
3044
3043
3042
3042
3040
3041
3041
3041
3040
3041
3039
3041
3041
3041
3040
3040
3040
3039
3039
3038
3037
3034
3034
3035
3034
3032
3032
3032
3031
3032
3030
3030
3029

3029
3030
3028
3030
3030
3028
3031
3032
3031
3032
3028

328

289
329

329

329
329
329
329
329

329
329
329

329
329

221
292
339
268

281
282
282
283
295
296
296

123
123
123
123
123
123
124
124
123
123
123
125
131
132
132
132
132
132
133

133
132
132
131
131
132
132
131
130
131
126
126
126
127
126
126
126
126
126
126
126
157

157
157
169
222
221
222
221
222
222
222
222

4.8  -4.797667

51  -4.797667

5 -4.797667
5 -4.797667
5 -4.797667
5 -4.797667
5 -4.797667
5 -4.797667
4.9 -4.797667
5 -4.797667
5 -4.797667

4.9 -4.797667

5 -4.797667
5 -4.797667
4 -4.797667

5.9 -4.797667
4.7 -4.797667
7.2 -4.797667
-4.797667

6.1 -4.797667
5.9 -4.797667
5.9 -4.797667
6.3 -4.797667
6.5 -4.797667
5.2 -4.797667
4.4 -4.797667
5.4 -4.797667
34 -4.797667
2.6 -4.797667
1.7 -4.797667
1.9 -4.797667
1.8 -4.797667
2.6 -4.797667
2.3 -4.797667
2.2 -4.797667
2.3 -4.797667
2.2 -4.797667
2 -4.797667
2.1 -4.797667
1.9 -4.797667
4.3 -4.797667
2.9 -4.797667
2.9 -4.797667
2.9 -4.797833
2.8 -4.797833
2 -4.797833
-4.797833

1.8 -4.797833
1.6 -4.7979999
1.7 -4.7979999
2.2 -4.7979999
3 -4.7979999
2 -4.7979999
2.9 -4.7979999
2.2 -4.7979999
2.8 -4.7979999
1.9 -4.7979999
2.2 -4.7979999
2.3 -4.7979999
1.6 -4.7981672
1.9 -4.7981672
3 -4.7981672
3.1 -4.7981672
3.7 -4.7981672
35 -4.7981672
2.3 -4.7981672
34 -4.7981672
2.8 -4.7981672
4 -4.7981672

3.3 -4.7981672
2.8 -4.7981672
45 -4.7981672
3.2 -4.7981672
1.6 -4.7981672
4.8 -4.7983332
2.7 -4.7983332

2 -4.7983332
3.2 -4.7983332
1.7 -4.7983332
5.3 -4.7983332

A 16

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.3761673

-12.3761673
-12.3761673

-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673

-12.3761673
-12.3761673
-12.3761673

-12.3761673
-12.3761673

-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3761673
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3760004
-12.3758326
-12.3758326
-12.3758326
-12.3758326
-12.3758326
-12.3758326
-12.3756666
-12.3756666
-12.3756666
-12.3756666
-12.3754997
-12.3754997
-12.3754997
-12.3754997
-12.3753328
-12.3753328
-12.3753328
-12.3753328
-12.3753328
-12.3753328
-12.3751669
-12.3751669
-12.3751669
-12.3751669
-12.3751669
-12.3751669
-12.3751669
-12.3751669
-12.3751669
-12.3751669
-12.3751669

-12.375

-12.375
-12.375
-12.375
-12.375
-12.375
-12.375
-12.3748331
-12.375
-12.3748331
-12.3748331
-12.3748331

3021 He-sampler above the orifice, trying to grab it with
Rigmaster

3019 ship is dragging us,5m more cable

3019 ROV moved slightly, starboard side in the smoke

3022 repositioned, starting to grab sampler with
Rigmaster

3021 upper velve closed

3018297 ROV-8

3020 still image

3018 lower velve closed

3021 switch He-sampler fromRigmaster to Orion for
storing

3019 He-sampler in Orion

3021 stowing He-sampler in tray

3020 He-sampler stowed away; one switch likely
opened during stowing

3021 HD ON

3021 take-off, heading for Tannenbaum for temp.
measurement

3017 HD OFF

3021 HD ON

3021 HD OFF

3021 at Tannenbaum, looking for good spot

3020 pilot change

3016 at Tannenbaum

3024 taking KIPS into Orion

3017 HD ON

3019 prepare to take temp. reading

3019 T max 353°C

3019 HD OFF

3017 leaving Red Lion

3019 turning stbd onto new course (120°)

3020 pillows with Fe-staining

3018 pillow lava, unsedimented

3018 pillow lava, unsedimented

3022 pillow lava, slightly sedimented

3019 lobate flow, slightly sedimented

3015 lobate flow, slightly sedimented

3015 Seastar

3015 Holothurian

3021 lobate flow, slightly sedimented

3019 sediment in round patches

3019 lobate flow, slightly sedimented

3018 lobate flow, slightly sedimented

3027 lobate flow, slightly sedimented

3022 lobate flow, slightly sedimented

3018 few skylights

3015 waiting for the ship

3018 lobate flow, slightly sedimented

3015 lobate flow, slightly sedimented

3015 jumbled lava

3015 tectonized area

3014 drainback features

3014 still image

3013 still image

3014 collapse pit

3015 jumbled lava

3016 lobate flow, slightly sedimented

3015 jumbled lava

3013 broken lobate flows wirh minor sediment

3016 few pillows appearing

3010 still image

3011 tectonized lava

3012 still image

3011 stillimage

3013 highly tectonized,

3010 jumbled lava

3010 jumbled lava

3012 jumbled lava

3014 jumbled lava

3015 jumbled lava

3016 HD OFF

3011 jumbled lava

3013 contact between hackly lava and lobate + pillows
to the left

3022 jumbled lava

3009 jumbled lava

3011 jumbled lava

3009 cone is visible in the sonar, slightly to SW

3007 moving over hackly lava to cone

3011 jumbled lava

3009 pillows flow over the hackly lava

3010 jumbled lava

3009 HD ON

3011 stillimage

3011 pillow mound ahead, younger than flows at the
floor

dive 297ROV



Meteor M78/2 MARSUD V 01. April - 11. May, 2009

UTC Time ROV Lat ROV Lon ROV Depth ROV Headin¢ ROV Altitude Ship Lat Ship Lon Water Depth Comment

17:16:27 -4.79852 -12.37483 3026 211 6.7 -4.7983332 -12.3748331 3008 movin towards top of the pillow mound

17:16:42 -4.79832 -12.37502 3025 211 5.9 -4.7983332 -12.3748331 3008 talus, boulder size

17:17:08 -4.79833 -12.37502 3023 211 6.9 -4.7983332 -12.3748331 3028 HD OFF

17:18:12 -4.79827 -12.37512 3023 210 4.1 -4.7983332 -12.3746672 3013 at the top of the mound,

17:18:14 -4.79827 -12.37512 3023 211 4.1 -4.7983332 -12.3748331 3025 stillimage

17:19:45 -4.79838 -12.37495 3021 134 4.7 -4.7985001 -12.3746672 3008 moving 110° towards next target,possibly another
pillow mound

17:20:49 -4.79833 -12.37492 3024 108 5.7 -4.7985001 -12.3746672 3007 target is 180m in 100

17:23:10 -4.79833 -12.37485 3030 107 3.3 -4.7985001 -12.3745003 3007 jumbled lava

17:23:35 -4.79832 -12.37485 3032 108 2.9 -4.7985001 -12.3745003 3005 few sheets with abundant jumbled areas and
round sediment pods

17:24:15 -4.79837 -12.37470 3032 113 2 -4.7985001 -12.3745003 3008 jumbled lava

17:24:23 -4.79837 -12.37470 3030 112 3.4 -4.7985001 -12.3745003 3008 collapse pit

17:25:15 -4.79828 -12.37472 3030 112 1.9 -4.7985001 -12.3745003 3007 still image

17:25:27 -4.79835 -12.37462 3029 113 3.2 -4.7985001 -12.3745003 3008 still image

17:25:37 -4.79837 -12.37475 3029 -- -- -4.7985001 -12.3745003 3008 lobate flow, slightly sedimented

17:26:25 -4.79830 -12.37448 3028 112 3.1 -4.7985001 -12.3743334 3005 lobate flow, slightly sedimented

17:27:01 -4.79835 -12.37442 3025 121 6.1 -4.7985001 -12.3743334 3005 lobate flow, slightly sedimented

17:27:18 -4.79772 -12.37468 3027 120 3.8 -4.7985001 -12.3743334 3009 jumbled lava

17:27:29 -4.79833 -12.37438 3028 121 2.4 -4.7985001 -12.3743334 3010 collapse pit

17:28:17 -4.79817 -12.37443 3029 119 1.7 -4.7985001 -12.3743334 3011 stillimage

17:29:15 -4.79807 -12.37452 3028 111 2.6 -4.7985001 -12.3741674 3004 still image

17:29:49 -4.79828 -12.37437 3026 122 4.8 -4.7985001 -12.3741674 3010 lobate to sheets with anbundant skylights grading
in tectonized terrain

17:30:03 -4.79837 -12.37420 3026 123 4.4 -4.7985001 -12.3741674 3006 hackly java

17:31:.02 -4.79838 -12.37418 3024 122 3.8 -4.798667 -12.3741674 3006 hackly lava

17:31:24 -4.79838 -12.37418 3023 -- - -4.798667 -12.3741674 3006 hackly lava with pillow remnants

17:32:04 -4.79838 -12.37418 3023 -- -- -4.798667 -12.3741674 3006 lobate flow, slightly sedimented

17:32:06 -4.79838 -12.37418 3023 -- - -4.798667 -12.3741674 3006 jumbled lava

17:33:28 -4.79843 -12.37388 3021 108 4 -4.798667 -12.3739996 3005 lobates within hackly lava

17:34:44 -4.79847 -12.37370 3019 121 4 -4.798667 -12.3739996 3006 lobates within hackly lava

17:35:13 -4.79847 -12.37370 3021 120 2.6 -4.798667 -12.3739996 3006 lobate flow, slightly sedimented

17:36:04 -4.79852 -12.37363 3019 115 53  -4.798667 -12.3738327 3008 hackly lava

17:36:34 -4.79853 -12.37362 3021 111 2.6  -4.798667 -12.3738327 3004 still image

17:37:20 -4.79853 -12.37343 3021 108 2.6  -4.798667 -12.3738327 3005 HD ON

17:39:21 -4.79850 -12.37352 3017 107 4.4  -4.798667 -12.3736668 3005 hackly lava

17:39:23 -4.79850 -12.37352 3017 103 4.9  -4.798667 -12.3736668 3005 HD OFF

17:39:24 -4.79850 -12.37352 3017 100 52  -4.798667 -12.3736668 3005 HD OFF

17:40:52 -4.79855 -12.37335 3016 157 3.8 -4.798667 -12.3736668 3003 lobates within hackly lava

17:41:59 -4.79867 -12.37327 3018 157 2.6  -4.798667 -12.3734999 3009 hackly lava

17:42:09 -4.79867 -12.37327 3017 156 3.1  -4.798667 -12.3734999 3004 jumbled lava

17:42:58 -4.79877 -12.37327 3019 161 2.3 -4.798667 -12.3734999 3003 still image

17:43:01 -4.79877 -12.37327 3018 160 25 -4.798667 -12.3734999 3003 nice flow banding in lobate flows

17:45:01 -4.79882 -12.37315 3019 176 0.9 -4.7988329 -12.373333 3003 HD ON

17:45:05 -4.79882 -12.37315 3019 -- - -4.7988329 -12.373333 3016 turning 160! towards Sisters Peak

17:46:02 -4.79883 -12.37325 3019 184 1 -4.7988329 -12.373333 3003 Rattail

17:46:24 -4.79888 -12.37317 3019 184 1.2 -4.7988329 -12.373333 3000 still image

17:46:38 -4.79878 -12.37333 3019 179 0.8 -4.7988329 -12.373333 3002 still image

17:47:00 -4.79895 -12.37312 3019 181 0.6 -4.7988329 -12.373333 3001 HD OFF

17:48:11 -4.79898 -12.37310 3018 166 1.3 -4.7988329 -12.373333 3001 still image

17:48:27 -4.79892 -12.37310 3018 165 1.3 -4.7988329 -12.373167 3003 collapse pits in sheets to lobate flows

17:49:26 -4.79898 -12.37308 3018 164 1.1 -4.7988329 -12.373167 3000 waiting for ship to catch up

17:50:06 -4.79900 -12.37308 3018 164 1.2 -4.7988329 -12.373167 2998 lobate flow, slightly sedimented

17:50:26 -4.79927 -12.37302 3017 163 0.9 -4.7988329 -12.373167 3010 pillow lava, slightly sedimented

17:51:01 -4.79900 -12.37298 3015 164 2.8 -4.7988329 -12.373167 2995 still image

17:51:39 -4.79893 -12.37300 3015 163 2.6 -4.7988329 -12.3730001 2998 HD ON

17:52:19 -4.79962 -12.37337 3014 163 1.3 -4.7988329 -12.3730001 2997 pillow lava, unsedimented

17:52:57 -4.79913 -12.37292 3012 162 1.2 -4.7988329 -12.3730001 2997 HD OFF

17:53:03 -4.79913 -12.37292 3012 162 1 -4.7988329 -12.3730001 2997 lobate flow, slightly sedimented

17:53:50 -4.79923 -12.37285 3012 156 1.1 -4.7989998 -12.3730001 3005 lobate flow, slightly sedimented

17:54:18 -4.79925 -12.37285 3012 156 1.5 -4.7989998 -12.3730001 2991 still image

17:55:03 -4.79928 -12.37282 3011 156 1.6 -4.7989998 -12.3728333 2991 lobate flow, slightly sedimented

17:55:29 -4.79930 -12.37282 3011 155 1.1 -4.7991672 -12.3728333 2993 skylights in lobate

17:56:10 -4.79935 -12.37278 3010 160 1.5 -4.7991672 -12.3728333 2992 collapse pit

17:56:57 -4.79938 -12.37275 3011 181 1.3 -4.7993331 -12.3728333 2989 sheet flow, slightly sedimented

17:57:39 -4.79952 -12.37267 3010 163 0.9 -4.7993331 -12.3728333 2997 contacttonice sheet flow

17:57:43 -4.79952 -12.37267 3010 163 1.2 -4.7993331 -12.3728333 2992 still image

17:58:57 -4.79965 -12.37263 3010 162 1 -4.7995 -12.3726673 2991 collapsed sheet flows

17:59:18 -4.79967 -12.37260 3009 162 1.7 -4.7995 -12.3726673 2989 mussel patch

17:59:57 -4.79968 -12.37260 3010 163 1.1 -4.7995 -12.3726673 2988 marker as M15

17:59:59 -4.79968 -12.37262 3010 163 1 -4.7995 -12.3726673 2988 HD ON

18:00:11 -4.79970 -12.37258 3010 163 0.8 -4.7996669 -12.3726673 2986 still image

18:00:41 -4.79972 -12.37258 3009 160 1 -4.7996669 -12.3726673 3021 younger flows associated with mussel beds

18:00:45 -4.79972 -12.37258 3009 160 1 -4.7996669 -12.3726673 2988 still image

18:00:52 -4.79978 -12.37258 3009 156 0.9 -4.7996669 -12.3726673 2992 more musselbeds

18:01:26 -4.79978 -12.37255 3008 157 1.5 -4.7996669 -12.3726673 2984 mussel bed

18:01:48 -4.79985 -12.37252 3009 157 1 -4.7998328 -12.3726673 2990 HD OFF

18:02:08 -4.79988 -12.37247 3007 156 2.1 -4.7998328 -12.3726673 2987 back in tectonized sheet flows

18:02:23 -4.79990 -12.37248 3006 171 3 -4.7998328 -12.3726673 2985 fish

18:02:54 -4.79993 -12.37250 3006 158 2.8 -4.7998328 -12.3725004 2984 fish

18:03:01 -4.80000 -12.37248 3006 150 2.7 -4.7998328 -12.3725004 2987 fish

18:03:24 -4.80002 -12.37243 3005 164 3.1 -4.7998328 -12.3725004 2991 hackly lava

18:04:10 -4.80010 -12.37240 3003 165 3.1 -4.8000002 -12.3725004 2989 pressure ridges in tectonized lava

18:04:29 -4.80015 -12.37238 3005 166 1.8 -4.8000002 -12.3725004 2980 hackly lava

18:05:01 -4.80025 -12.37238 3003 165 2.8 -4.8000002 -12.3725004 2986 contact between hackly lava and shhet flows to
the east

18:05:43 -4.80035 -12.37235 3005 166 2 -4.8001671 -12.3725004 2985 sheet flow with sediment ponds

18:06:26 -4.80045 -12.37223 3006 165 0.9 -4.8001671 -12.3725004 2986 still image

A 17 dive 297ROV



UTC Time
18:07:21
18:07:35
18:07:53
18:09:24
18:09:25
18:10:11
18:11:46

18:12:03
18:12:42
18:13:05
18:14:58
18:15:46
18:15:53
18:17:32
18:17:47
18:17:51
18:18:27
18:18:55
18:19:34
18:19:43
18:20:07
18:20:12
18:21:06
18:22:10
18:23:09
18:23:13
18:23:37
18:23:55
18:24:01
18:24:09
18:24:24
18:24:39
18:25:03
18:25:37
18:26:25
18:27:41
18:28:06
18:28:31
18:28:48
18:29:24
18:30:25
18:30:29
18:31:00
18:31:13
18:31:22
18:33:52
18:35:08
18:35:15
18:36:32
18:36:48
18:37:23
18:39:11
18:40:00
18:40:02
18:40:18
18:40:26
18:42:43
18:42:46
18:43:19
18:43:24
18:43:31
18:44:02
18:44:04
18:44:07
18:44:12
18:48:14
18:48:17
18:53:02

18:55:21
18:55:26
18:55:54
18:56:30
18:57:02
18:57:32
18:57:37
18:58:01
18:58:05
18:59:14
19:01:27
19:01:35
19:01:47
19:02:09
19:02:16
19:03:24
19:03:57

ROV Lat
-4.80052
-4.80057
-4.80058
-4.80075
-4.80075
-4.80083
-4.80105

-4.80103
-4.80122
-4.80123
-4.80138
-4.80143
-4.80122
-4.80152
-4.80157
-4.80157
-4.80162
-4.80165
-4.80172
-4.80173
-4.80177
-4.80177
-4.80188
-4.80198
-4.80208
-4.80208
-4.80218
-4.80220
-4.80220
-4.80222
-4.80227
-4.80227
-4.80228
-4.80238
-4.80247
-4.80255
-4.80268
-4.80270
-4.80270
-4.80278
-4.80290
-4.80290
-4.80280
-4.80295
-4.80300
-4.80388
-4.80330
-4.80330
-4.80288
-4.80340
-4.80333
-4.80368
-4.80347
-4.80347
-4.80348
-4.80348
-4.80380
-4.80380
-4.80367
-4.80367
-4.80365
-4.80363
-4.80363
-4.80363
-4.80363
-4.80372
-4.80372
-4.80388

-4.80387
-4.80387
-4.80380
-4.80377
-4.80365
-4.80387
-4.80375
-4.80368
-4.80368
-4.80368
-4.80355
-4.80355
-4.80355
-4.80320
-4.80320
-4.80352
-4.80292

ROV Lon
-12.37225
-12.37232
-12.37227
-12.37218
-12.37218
-12.37218
-12.37212

-12.37208
-12.37213
-12.37207
-12.37200
-12.37197
-12.37260
-12.37190
-12.37193
-12.37193
-12.37188
-12.37188
-12.37187
-12.37185
-12.37185
-12.37185
-12.37180
-12.37182
-12.37183
-12.37183
-12.37182
-12.37182
-12.37182
-12.37182
-12.37178
-12.37175
-12.37173
-12.37172
-12.37172
-12.37170
-12.37165
-12.37167
-12.37163
-12.37163
-12.37163
-12.37163
-12.37165
-12.37173
-12.37163
-12.37080
-12.37142
-12.37142
-12.37183
-12.37137
-12.37137
-12.37117
-12.37118
-12.37118
-12.37118
-12.37115
-12.37102
-12.37102
-12.37108
-12.37108
-12.37105
-12.37105
-12.37105
-12.37105
-12.37105
-12.37102
-12.37102
-12.37087

-12.37102
-12.37102
-12.37093
-12.37087
-12.37098
-12.37077
-12.37093
-12.37087
-12.37087
-12.37092
-12.37090
-12.37093
-12.37093
-12.36738
-12.36738
-12.37095
-12.37108

ROV Depth ROV Headinc

3002 --
3002
3002
3001
3001
2999
2999

2998
2998
2997
2997
2997
2997
2998
2998
2998
2997
2996
2997
2995 --
2996
2995
2994
2991
2991
2991
2990
2989
2989
2989
2989
2990
2990
2991
2993
2996
2997
2996
2998
2996
2999
2999
2996
2995
2995
2996
2998
2997
2996
2996
2993
2995
2995
2995
2996
2996
2996
2996
2996
2996
2996 --
2997
2997
2996
2996
2996
2996
2996

2994 --
2994
2993
2993
2992
2993
2993
2992
2992
2993
2993
2993
2994
2994
2994 --
2992
2992

Meteor M78/2 MARSUD V

168
168
176
175
176
175

173
173
168
167
170
170
172
171
171
171
170
185

185
185
180
180
189
191
175
175
175
175
175
176
175
176
176
193
187
188
189
187
194
194
192
192
189
140
167
166
106

108
174
178
178
178
178
154
155
157
157

142
140
137
138
291
291

18

ROV Altitude

25
2.1

Ship Lat
-4.800333
-4.800333
-4.800333

-4.8004999
-4.8004999
-4.8004999
-4.8006668

-4.8008332
-4.8008332
-4.8008332
-4.8010001
-4.801167
-4.801167
-4.801333
-4.801333
-4.801333
-4.801333
-4.8014998
-4.8014998
-4.8014998
-4.8014998
-4.8014998
-4.8016672
-4.8018332
-4.8018332
-4.8018332
-4.8018332
-4.802
-4.802
-4.802
-4.802
-4.802
-4.802
-4.8021669
-4.8021669
-4.8023329
-4.8023329
-4.8023329
-4.8024998
-4.8024998
-4.8026671
-4.8026671
-4.8026671
-4.8026671
-4.8026671
-4.803
-4.803
-4.803
-4.803
-4.803
-4.803
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8031669
-4.8033328
-4.8035002
-4.8035002
-4.8035002
-4.8035002
-4.8035002
-4.8035002
-4.8035002
-4.8035002
-4.8035002
-4.8035002
-4.8039999

-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999

A 18

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.3723326
-12.3723326
-12.3723326
-12.3723326
-12.3723326
-12.3723326
-12.3721666

-12.3721666
-12.3721666
-12.3721666
-12.3719997
-12.3719997
-12.3719997
-12.3719997
-12.3719997
-12.3719997
-12.3718328
-12.3718328
-12.3718328
-12.3718328
-12.3718328
-12.3718328
-12.3718328
-12.3718328
-12.3716669
-12.3716669
-12.3716669
-12.3716669
-12.3716669
-12.3716669
-12.3716669
-12.3716669
-12.3716669

-12.3715

-12.3715

-12.3715

-12.3715

-12.3715

-12.3715

-12.3715
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3713331
-12.3711672
-12.3713331
-12.3713331
-12.3711672
-12.3711672
-12.3711672
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3708334
-12.3708334
-12.3704996

-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996

2986 still image

2983 islands of sheet flows in a sea of hackly lava

2986 a single lobate

2986 empty mussels

2986 still image

2984 more scattered empty shellswithin hackly lava

2981 hackly lava and collapse structure, some filter
feeders

2981 fish

2981 track is alongside small (1 m wide) fissure

2984 tectonized area within sheet flows

2979 hackly lava in sedimented sheet flow

2980 collapsed structures abundant

2980 waiting for the ship

2977 stillimage

2976 still image

2976 still image

2977 pillows ahead

2978 pillow lava, slightly sedimented

2973 still image

2978 still image

2978 120m to Foggy Corner

2977 pillow lava, slightly sedimented

2976 pillow lava, unsedimented

2976 pillow lava, unsedimented

2974 fog in the water column

2974 pillow lava, unsedimented

2975 lobate flow, unsedimented

2978 Crab

2969 pillow lava, unsedimented

2974 Crab

2978 pillow lava, unsedimented

2973 more crabs and filter feeders

2978 pillow lava, unsedimented

2973 pillow lava, unsedimented

2976 many sessile organ on basalt pillows

2977 lobate flow, slightly sedimented

2974 hackly lava contact with sheets

2970 sheet flow, slightly sedimented

2973 still image

2975 pressure ridge in sheet flows

2974 fractured shett flow

2974 still image

2974 sheet flow, slightly sedimented

2974 mussel patch

2975 fish

2975 mussel patch

2972 mussel patches in tectonized lava

2972 Crab

2967 turning east towards fissure visible in sonar

2971 mussel patch

2975 Crab

2976 fissure

2974 north/south tranding fissure

2974 still image

2973 still image

2976 still image

2974 still image

2974 still image

2970 HD ON

2970 HD ON

2970 still image

2971 still image

2971 still image

2972 bionet ahead

2972 mussel bed

2973 electronic marker 16

2973 mussel bed

2971 moving northward along fissure, it seems that this
was Clueless and it is situated SE (!) of Sisters
Peak!!

2969 still image

2973 still image

2965 still image

2967 fissure is here very deep and trending 10-20°

2970 lava pillar

2970 drainage features

2974 still image

2965 still image

2965 fissure

2973 still image

2970 HD OFF

2974 fault

2966 Crab

2975 fissure

2972 stillimage

2971 fish

2969 HD ON

dive 297ROV



Meteor M78/2 MARSUD V 01. April - 11. May, 2009

UTC Time ROV Lat ROV Lon ROV Depth ROV Headin¢ ROV Altitude Ship Lat Ship Lon Water Depth Comment

19:05:06 -4.80342 -12.37097 2992 29 0.7 -4.8039999 -12.3704996 2970 arrived at Golden Valley

19:05:08 -4.80342 -12.37097 2992 29 0.7 -4.8039999 -12.3704996 2970 still image

19:05:11 -4.80342 -12.37097 2992 30 0.6 -4.8039999 -12.3704996 2970 mussel bed

19:06:22 -4.80337 -12.37102 2990 35 3.3  -4.803833 -12.3706675 2971 still image

19:06:37 -4.80333 -12.37103 2989 39 2.7  -4.803833 -12.3706675 2964 still image

19:07:41 -4.80332 -12.37102 2987 65 4.4  -4.803833 -12.3706675 2971 still image

19:08:23 -4.80325 -12.37113 2984 351 5.8 -4.8036671 -12.3708334 2972 heading to Sisters Peak

19:08:33 -4.80332 -12.37107 2984 317 5.8 -4.8036671 -12.3708334 2979 pillow basalt at the top

19:09:50 -4.80330 -12.37123 2991 236 2 -4.8036671 -12.3710003 2974 HD OFF

19:16:35 -4.80337 -12.37140 2996 236 1.2 -4.8036671 -12.3710003 2973 piles of jumbled lava followed by sheet flows
19:17:03 -4.80342 -12.37140 2997 235 2.1 -4.8036671 -12.3710003 2973 still image

19:17:22 -4.80340 -12.37143 2998 236 2 -4.8035002 -12.3710003 2977 still image from this

19:18:08 -4.80345 -12.37140 2998 236 1.5 -4.8036671 -12.3710003 2977 sheet flow, slightly sedimented

19:19:37 -4.80347 -12.37148 2999 236 1.6 -4.8036671 -12.3710003 2972 moved 70m by now

19:19:52 -4.80343 -12.37157 2999 236 1.7 -4.8036671 -12.3710003 2977 heading still 256

19:20:47 -4.80348 -12.37145 2999 225 1.4 -4.8035002 -12.3710003 2970 structure in sonar, turning vehicle, heading 225
19:22:02 -4.80343 -12.37148 2998 184 2.1 -4.8036671 -12.3710003 2975 still image

19:22:38 -4.80343 -12.37153 2998 201 2.1 -4.8036671 -12.3710003 2972 shadow in sonar was a large pile of jumbled lava
19:23:25 -4.80353 -12.37150 2997 236 3.2 -4.8036671 -12.3710003 2974 lobate lava flow on top of jumbled lava
19:24:43 -4.80350 -12.37152 2996 236 2.7 -4.8036671 -12.3710003 2975 still image

19:25:03 -4.80352 -12.37150 2996 236 2.7 -4.8036671 -12.3710003 2977 sheet flow/lobate lava

19:25:15 -4.80352 -12.37150 2996 237 2.6 -4.8036671 -12.3710003 2975 sheet flow, slightly sedimented

19:25:30 -4.80363 -12.37157 2996 237 2.6 -4.8036671 -12.3710003 2974 collapse pit

19:25:45 -4.80375 -12.37150 2997 238 25 -4.8036671 -12.3710003 2984 collapse pit

19:26:32 -4.80367 -12.37157 2995 327 3.8 -4.8035002 -12.3710003 2968 turning vehicle clockwise

19:26:41 -4.80362 -12.37157 2996 327 3.5 -4.8036671 -12.3710003 2979 more collapse pits

19:27:05 -4.80397 -12.37100 2995 307 3.5 -4.8036671 -12.3710003 2978 turning counter clockwise

19:27:05 -4.80397 -12.37100 2995 307 3.5 -4.8036671 -12.3710003 2978

19:27:56 -4.80363 -12.37148 2996 241 3 -4.8036671 -12.3710003 2973 turning from N via W to S

19:30:29 -4.80360 -12.37155 2996 141 3.1 -4.8036671 -12.3710003 2981 difficult to locate Sisters Peak on sonar
19:32:36 -4.80362 -12.37152 2996 259 3.2 -4.8036671 -12.3710003 2970 now heading W

19:34:34 -4.80377 -12.37163 2996 259 3.1 -4.8036671 -12.3710003 2971 lobate flow, slightly sedimented

19:35:09 -4.80363 -12.37165 2996 258 2.9 -4.8035002 -12.3710003 2986 collapse pits of different size

19:37:08 -4.80365 -12.37177 2996 205 2.6 -4.8036671 -12.3710003 2972 turning vehicle around for view

19:37:56 -4.80363 -12.37173 2995 323 4.1 -4.8036671 -12.3710003 2974 no chimney structure in sight

19:38:52 -4.80353 -12.37168 2996 18 34 -4.8036671 -12.3710003 2974 moving north to northeast (heading 24°)
19:39:33 -4.80350 -12.37182 2995 18 3.7 -4.8036671 -12.3710003 2978 still image

19:42:27 -4.80338 -12.37165 2997 318 2.6 -4.8036671 -12.3710003 2975 heading 327 now towards shadow on sonar
19:42:52 -4.80333 -12.37187 2996 318 3.5 -4.8036671 -12.3710003 2971 again a collapse structure, not a chimney
19:43:02 -4.80343 -12.37172 2997 318 2.8 -4.8036671 -12.3710003 2975 still image

19:46:57 -4.80335 -12.37167 2995 99 4.8 -4.8036671 -12.3710003 2976 mussels in collapse pit

19:48:00 -4.80337 -12.37168 2998 104 2.6 -4.8036671 -12.3710003 2970 only mussel shells

19:48:52 -4.80325 -12.37155 2999 31 25 -4.8036671 -12.3710003 2978 still image

19:49:32 -4.80328 -12.37163 2998 5 2.1 -4.8036671 -12.3710003 2974 heading straight N

19:53:38 -4.80320 -12.37162 2992 202 6.5 -4.8036671 -12.3710003 2975 turning around for view

19:53:57 -4.80328 -12.37168 2993 202 5.3 -4.8036671 -12.3710003 2973 6.1m above ground, nothing in sonar
19:54:12 -4.80305 -12.37175 2994 202 4.2 -4.8036671 -12.3710003 2975 finish observations

19:54:20 -4.80305 -12.37175 2995 202 4 -4.8035002 -12.3710003 2975 OFF THE BOTTOM

21:20:59 0.00000 0.00000 44 - - -4.8035002 -12.3710003 2978 ON DECK
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Cruise: MAR SOUTH V

Date: 22.04.2009

Station: M78-2_302R0OV
Targets: Sisters Peak, Golden Valley, Clueless

UTC Time
13:12:16
13:53:11
14:02:48

14:04:33

14:06:29
14:14:16
14:22:39
14:23:46
14:24:51
14:25:24

14:27:10
14:28:07
14:31:21

14:37:59

14:38:58
14:40:05
14:42:28
14:43:22
14:43:22
14:43:23
14:43:24
14:44:38
14:44:39
14:44:44
14:46:17
14:54:27
14:57:07
15:00:40
15:02:28
15:03:14
15:03:35
15:04:17
15:04:42
15:05:38
15:05:49
15:05:58
15:06:28
15:07:16
15:08:54
15:09:07
15:10:41
15:15:42
15:16:47
15:21:00
15:25:08

15:26:37
15:29:12
15:31:37
15:36:37
15:36:49
15:41:01

15:41:45
15:46:46
15:46:51
15:49:41
15:55:17
15:55:45
16:00:47
16:02:49
16:05:27
16:07:06
16:07:08
16:17:25
16:20:01
16:22:12
16:25:42
16:25:51
16:26:10
16:32:24
16:40:41
16:41:11

16:46:49

16:57:14

ROV Lat

0.00000
-4.80295
-4.80265

-4.80298

-4.80295
-4.80317
-4.80318
-4.80295
-4.80298
-4.80318

-4.80345
-4.80303
-4.80333

-4.80330

-4.80330
-4.80348
-4.80335
-4.80350
-4.80350
-4.80350
-4.80350
-4.80340
-4.80340
-4.80340
-4.80338
-4.80343
-4.80333
-4.80318
-4.80337
-4.80317
-4.80323
-4.80348
-4.80322
-4.80330
-4.80330
-4.80327
-4.80328
-4.80327
-4.80325
-4.80323
-4.80322
-4.80320
-4.80323
-4.80323
-4.80322

-4.80328
-4.80327
-4.80333
-4.80322
-4.80323
-4.80322

-4.80318
-4.80325
-4.80320
-4.80318
-4.80322
-4.80318
-4.80328
-4.80323
-4.80327
-4.80327
-4.80327
-4.80325
-4.80322
-4.80342
-4.80322
-4.80317
-4.80327
-4.80337
-4.80338
-4.80330

-4.80328

-4.80332

ROV Lon

0.00000
-12.37402
-12.37317

-12.37290

-12.37280
-12.37242
-12.37205
-12.37213
-12.37312
-12.37198

-12.37190
-12.37202
-12.37187

-12.37187

-12.37178
-12.37185
-12.37183
-12.37188
-12.37188
-12.37188
-12.37188
-12.37182
-12.37182
-12.37182
-12.37183
-12.37178
-12.37185
-12.37168
-12.37185
-12.37183
-12.37182
-12.37187
-12.37183
-12.37172
-12.37172
-12.37180
-12.37177
-12.37183
-12.37182
-12.37183
-12.37175
-12.37185
-12.37182
-12.37180
-12.37182

-12.37178
-12.37180
-12.37188
-12.37180
-12.37177
-12.37182

-12.37180
-12.37180
-12.37180
-12.37180
-12.37183
-12.37177
-12.37182
-12.37188
-12.37185
-12.37175
-12.37175
-12.37183
-12.37185
-12.37188
-12.37178
-12.37188
-12.37185
-12.37197
-12.37192
-12.37178

-12.37168

-12.37192

Meteor M78/2 MARSUD V

ROV Depth R0V Heading ROV Altitude

0
1580
1999

2076

2161
2510
2907
2961
2991
2992

2992
2994
2993

2996

2996
2996
2996
2996
2996
2996
2996
2996
2996
2996
2996
2996
2996
2996
2992
2983
2980
2981
2981
2980
2980
2980
2980
2980
2981
2981
2981
2981
2981
2981
2981

2981
2981
2981
2981
2981
2980

2981
2980
2980
2980
2980
2981
2983
2981
2983
2983
2983
2983
2983
2983
2983
2983
2982
2996
2992
2992

2994

2995

85
85

85

110
114
101
101
161
158

93
98
58

41

322
303
298
275
231

197
195
203
203
203
202
203

211
331
310
243
242
223

214
320
319
260
256
277
52
42
28
28
28
27
27
27
20
11

71
147
143

26

95

37.6
37.6

37.6

37.6
37.6
37.6
33.6
5.0
4.3

12.6

141
12.6
13.0
13.3
13.2
13.7

18

Ship Lat
-4.803833
-4.8041668
-4.8041668

-4.8041668

-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668

-4.8039999
-4.8039999
-4.8039999

-4.8041668

-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8039999
-4.8041668
-4.8041668
-4.8043332
-4.8043332
-4.8043332
-4.8043332
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999

-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999

-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8041668
-4.8041668
-4.8041668
-4.8039999
-4.8039999
-4.8039999
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8039999
-4.8039999

-4.8041668

-4.8041668

A 20

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.3725
-12.3704996
-12.3703327

-12.3703327

-12.3703327
-12.3704996
-12.3703327
-12.3703327
-12.3704996
-12.3704996

-12.3704996
-12.3704996
-12.3704996

-12.3703327

-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3703327
-12.3703327
-12.3703327
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3704996
-12.3706675
-12.3706675
-12.3704996
-12.3704996

-12.3704996
-12.3704996
-12.3704996
-12.3706675
-12.3706675
-12.3706675

-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3704996
-12.3704996
-12.3704996
-12.3706675
-12.3706675
-12.3706675

-12.3706675

-12.3704996

8 IN THE WATER

8 testing KIPS and flushing

0 ROV at 2000m, descending without problems;
some noise in HD image

0 flushing and testing of the KIPS system finished

0 still image

0 ROV at 2500m, no problems

0 ROV at 2900m,no problem, descending

0 altimeter kicks in

0 AT THE BOTTOM

0 at bottom lobate flows, structure in sonar image

0 scattered mussels

0 sulfide talus ahead

0 at Sisters Peak, exactly where it should be on the
map!

0 Searching place to place Die Fasts during work at
Sisters Peak

0 placing 1. Die Fast

0 Die Fast 1 placed

8 Rattail

8 Rattail

8 fish

8 fish

0 fish

0 fish

0 fish

0 Die Fast 2 placed

0 picking up Ti-Major

0 Ti-Major dropped down

0 picking up Ti-Major D1 by Orion

0 Major D1 picked

0 searching sampling site

0 HD ON

0 still image

0 still image

0 Top of Sister Peak

0 still image

0 still image

0 still image

0 still image

0 still image

0 taking position

0 HD OFF

0 start of sampling

0 sample_1

0 Ti-Major D1 filled Sister Peak hot Fluid

8 storing Major in the drawer

0 preparing KIPS temperature measurment from
vent where fluid was taken

0 still image

0 moving back to store Major

0 storing Major

0 Major stored

0 opening sample box

0 searching position for taking sulfide sample from
top

0 HD ON

0 HD OFF

0 HD OFF

0 taking shouvel to sample sulfide

0 sample_2

0 sulfide age 0

0 preparing to sample shrimp with slurp gun

0 HD ON

0 start sampling

0 to sample box 1 of rotary

0 sample_3

0 turning rotary to position 2

0 sample_4

0 roary 2

0 stop of sampling

0 HD OFF

0 rotating sampler

0 shift change for ROV

0 pilots changed

0 will turn to heading 300° from base of Sisters
Peak and go to the diffuse fluid site

2967 now at base of sister peak starting to move 300°

towards diffuse fluids site

2973 trying to find diffuse site at sisters peak

dive 302ROV



Meteor M78/2 MARSUD V 01. April - 11. May, 2009

UTC Time ROV Lat ROV Lon ROV Depth 0V Heading ROV Altitude Ship Lat Ship Lon Water Depth Comment

17:07:41 -4.80328 -12.37197 2994 342 2.7 -4.8041668 -12.3704996 2970 from sisters peak 342° few seconds flying and
found diffuse site

17:09:59 -4.80325 -12.37212 2993 18 3.3 -4.8041668 -12.3704996 2971 inactive chimney

17:13:27 -4.80342 -12.37213 2992 71 4.8 -4.8041668 -12.3704996 2970 are at the diffuse site waiting for ??

17:14:23 -4.80328 -12.37230 2990 116 6.5 -4.8041668 -12.3704996 2973 inactive chimney is directly next to diffuse site

17:18:06 -4.80322 -12.37207 2996 207 0.4 -4.8039999 -12.3706675 2973 HD ON

17:19:23 -4.80275 -12.37267 2996 207 0.4 -4.8039999 -12.3706675 2969 HD OFF

17:20:44 -4.80323 -12.37203 2996 216 0.5 -4.8039999 -12.3706675 2968 shrimps (large and small), actinia;

17:20:54 -4.80330 -12.37205 2996 216 0.5 -4.8039999 -12.3706675 2968 crabs

17:23:39 -4.80303 -12.37218 2996 215 0.5 -4.8041668 -12.3704996 2975 HD ON

17:26:01 0.00083 -0.00147 2996 215 0.5 -4.8039999 -12.3704996 2968 HD OFF

17:26:35 -4.80312 -12.37195 2996 216 0.5 -4.8041668 -12.3704996 2967 problem with grabbing kips handle because of
slurp gun being in the way

17:28:54 -4.80322 -12.37205 2996 215 0.5 -4.8041668 -12.3704996 2962 Rimicaris, scattered

17:28:56 -4.80320 -12.37205 2996 215 0.5 -4.8041668 -12.3704996 2962 Rimicaris, scattered

17:29:06 -4.80317 -12.37198 2996 215 0.5 -4.8041668 -12.3704996 2962 shimmering water

17:29:07 -4.80317 -12.37198 2996 215 0.5 -4.8041668 -12.3704996 2962 diffuse outflow

17:39:44 -4.80325 -12.37197 2996 215 0.5 -4.8041668 -12.3703327 2964 KIPS ON

17:39:45 -4.80325 -12.37197 2996 215 0.5 -4.8041668 -12.3703327 2964 [sample_5

17:41:17 -4.80322 -12.37212 2996 215 0.5 -4.8041668 -12.3703327 2970 still image

17:41:39 -4.80327 -12.37203 2996 215 0.5 -4.8041668 -12.3703327 2964 t=11°C (KIPS C8) 302 ROV 5

17:41:42 -4.80327 -12.37203 2996 215 0.5 -4.8041668 -12.3703327 2972 still image

17:41:54 -4.80323 -12.37202 2996 215 0.5 -4.8041668 -12.3703327 2972 HD ON

17:42:42 -4.80352 -12.37210 2996 215 0.5 -4.8041668 -12.3703327 2965 HD OFF

17:42:51 -4.80323 -12.37202 2996 215 0.5 -4.8041668 -12.3703327 2971 still image

17:43:01 -4.80322 -12.37203 2996 215 0.5 -4.8041668 -12.3703327 2970 still image

17:43:31 -4.80325 -12.37207 2996 215 0.5 -4.8041668 -12.3703327 2968 still image

17:44:48 -4.80313 -12.37202 2996 215 0.5 -4.8041668 -12.3703327 2971 KIPS OFF

17:45:26 -4.80323 -12.37205 2996 215 0.5 -4.8041668 -12.3703327 2969 KIPS ON

17:45:28 -4.80327 -12.37215 2996 215 0.5 -4.8041668 -12.3703327 2980 |sample_6

17:46:05 -4.80322 -12.37207 2996 215 0.5 -4.8041668 -12.3703327 2974 KIPS C7 (302 ROV 6)

17:50:06 -4.80323 -12.37202 2996 215 0.5 -4.8041668 -12.3703327 2974 HD ON

17:50:35 -4.80317 -12.37213 2996 215 0.5 -4.8041668 -12.3703327 2968 HD OFF

17:50:40 -4.80325 -12.37212 2996 215 0.5 -4.8041668 -12.3703327 2968 KIPS OFF

17:51:11 -4.80322 -12.37200 2996 215 0.5 -4.8041668 -12.3703327 2962 KIPS ON

17:51:13 -4.80340 -12.37205 2996 215 0.5 -4.8041668 -12.3703327 2962 |sample_7

17:51:43 -4.80322 -12.37202 2996 215 0.5 -4.8041668 -12.3703327 2969 KIPS C9 (302 ROV 7)

17:52:41 -4.80322 -12.37203 2996 215 0.5 -4.8043332 -12.3703327 2964 still image

17:52:42 -4.80322 -12.37203 2996 215 0.5 -4.8043332 -12.3703327 2964 still image

17:53:11 -4.80325 -12.37220 2996 215 0.5 -4.8041668 -12.3703327 2969 KIPS OFF

17:53:40 -4.80330 -12.37173 2996 215 0.5 -4.8041668 -12.3703327 2971 KIPS ON

17:55:11 -4.80325 -12.37203 2996 215 0.5 -4.8041668 -12.3703327 2969 t 7.7-10°C

17:55:25 -4.80323 -12.37198 2996 215 0.5 -4.8041668 -12.3703327 2970 12°C

17:56:06 -4.80315 -12.37208 2996 215 0.5 -4.8041668 -12.3703327 2972 13.5°C

17:56:45 -4.80322 -12.37205 2996 215 0.5 -4.8041668 -12.3703327 2969 KIPS OFF

17:57:19 -4.80320 -12.37208 2996 215 0.5 -4.8041668 -12.3703327 2973 KIPS ON

17:57:19 -4.80320 -12.37208 2996 215 0.5 -4.8041668 -12.3703327 2973|sample_8

17:58:19 -4.80328 -12.37203 2996 215 0.5 -4.8041668 -12.3703327 2970 KIPS B6 (302 ROV 8)

17:58:25 -4.80333 -12.37197 2996 215 0.5 -4.8041668 -12.3703327 2970 14.2°C

17:59:26 -4.80322 -12.37203 2996 216 0.5 -4.8041668 -12.3703327 2963 7.5°C

18:00:28 -4.80322 -12.37203 2996 215 0.5 -4.8041668 -12.3703327 2966 KIPS OFF

18:03:32 -4.80327 -12.37203 2996 214 0.5 -4.8041668 -12.3703327 2975 KIPS ON

18:03:44 -4.80348 -12.37245 2996 215 0.5 -4.8041668 -12.3703327 2965 15°C

18:03:48 -4.80348 -12.37245 2996 215 0.5 -4.8041668 -12.3703327 2967 16°C

18:07:57 -4.80323 -12.37198 2996 215 0.5 -4.8041668 -12.3703327 2968 shrimp, scattered

18:07:59 -4.80323 -12.37198 2996 215 0.5 -4.8041668 -12.3703327 2968 Crab

18:08:16 -4.80322 -12.37198 2996 215 0.5 -4.8041668 -12.3703327 2966 KIPS OFF

18:08:16 -4.80322 -12.37198 2996 215 0.5 -4.8041668 -12.3703327 2966 KIPS OFF

18:09:48 -4.80320 -12.37203 2996 215 0.5 -4.8041668 -12.3703327 2957 HD ON

18:09:59 -4.80315 -12.37208 2996 216 0.5 -4.8041668 -12.3703327 2968 HD OFF

18:14:40 -4.80193 -12.37117 2994 293 2.2 -4.8041668 -12.3703327 2969 HD ON

18:14:52 -4.80370 -12.37185 2994 295 25 -4.8041668 -12.3703327 2968 HD OFF

18:16:30 -4.80330 -12.37183 2994 177 2.6 -4.8041668 -12.3703327 2963 back at Sisters Peak, seeing the diefasts

18:21:24 -4.80335 -12.37183 2996 183 0.4 -4.8041668 -12.3701668 2968 landing next to diefasts

18:26:56 -4.80332 -12.37188 2996 184 0.4 -4.8039999 -12.3703327 2969 collecting diefast

18:37:17 -4.80340 -12.37187 2996 184 0.3 -4.8041668 -12.3703327 2972 taking die fast onto porch

18:39:43 -4.80332 -12.37182 2996 186 0.4 -4.8041668 -12.3703327 2963 die fast on porch

18:47:17 -4.80333 -12.37187 2996 169 0.2 -4.8041668 -12.3701668 2965 major secured in tray

18:48:01 -4.80330 -12.37187 2996 171 0.2 -4.8041668 -12.3701668 2965 grabbing die fast 2 and stowing on front porch

18:50:37 -4.80335 -12.37187 2996 170 0.2 -4.8041668 -12.3703327 2972 everything stowed, preparing to leave for Clueless

18:53:31 -4.80328 -12.37183 2996 168 0.3 -4.8041668 -12.3703327 2969 lift off

18:54:41 -4.80320 -12.37147 2994 130 2.7 -4.8041668 -12.3703327 2974 flying 105° over hackly lava

18:54:51 -4.80348 -12.37212 2994 113 2.7 -4.8041668 -12.3703327 2974 lobate flow, slightly sedimented

18:55:41 -4.80352 -12.37188 2994 106 2.3 -4.8041668 -12.3703327 2974 sheet flow, slightly sedimented

18:56:25 -4.80342 -12.37173 2995 106 2.1 -4.8041668 -12.3703327 2969 contact with hackly lava

18:57:35 -4.80350 -12.37157 2993 106 2.1 -4.8041668 -12.3703327 2973 sheet flow, slightly sedimented

18:58:39 -4.80352 -12.37138 2993 106 2.2 -4.8041668 -12.3703327 2965 Actinaria

18:59:03 -4.80352 -12.37137 2992 106 2.2 -4.8041668 -12.3701668 2973 hydrothermsl sediment in pods

18:59:21 -4.80348 -12.37133 2992 106 19 -4.8041668 -12.3701668 2968 still image

18:59:32 -4.80348 -12.37130 2991 107 2.3 -4.8041668 -12.3701668 2967 stillimage

18:59:34 -4.80348 -12.37130 2991 106 2.6 -4.8041668 -12.3701668 2967 still image

18:59:39 -4.80352 -12.37132 2992 107 1.7 -4.8041668 -12.3701668 2967 Octopus

18:59:55 -4.80357 -12.37135 2991 106 2.2 -4.8041668 -12.3701668 2968 sheet flow, slightly sedimented

18:59:58 -4.80357 -12.37135 2991 106 24 -4.8041668 -12.3701668 2968 Holothurian

19:01:26 -4.80360 -12.37112 2987 106 25 -4.8041668 -12.3701668 2965 tectonized sheets, fissure in sonar ahead

19:02:50 -4.80360 -12.37113 2987 197 2.4 -4.8041668 -12.3701668 2967 at fissure turning south, fissure is too narrow

A 21 dive 302ROV



UTC Time
19:09:00

19:10:01
19:11:11

19:11:46
19:12:42
19:13:17
19:15:07

19:15:12
19:16:01
19:17:18
19:22:08
19:22:16
19:22:35
19:30:54

19:31:21
19:31:28
19:33:14
19:49:41
19:54:50
19:55:03
20:00:21
20:06:16
20:11:12
20:18:55
20:20:18
20:20:23
20:22:17
20:23:44
20:26:01
20:32:47
20:41:14
20:41:15
20:42:35
20:42:37
20:42:43
20:45:01
20:45:19
20:45:29
20:46:29
20:47:22
20:48:14
20:48:24
20:48:28
20:50:46
20:51:15
20:51:15
20:51:46
20:55:01
20:55:34
20:55:35
20:57:35
20:59:46
21:00:01
21:01:21
21:03:45
21:05:30
21:07:47
21:10:42
21:14:55
21:16:43
21:17:23
21:17:55
21:18:30
21:22:15
21:22:30
21:24:07
21:26:07
21:28:13
21:30:03

21:30:47
21:31:.00
21:33:42
21:34:09
21:34:44

21:36:31
21:41:12
21:41:44
21:41:57
21:42:56
21:45:01
21:45:52

ROV Lat
-4.80365

-4.80370
-4.80360

-4.80353
-4.80357
-4.80345
-4.80355

-4.80353
-4.80352
-4.80353
-4.80338
-4.80337
-4.80347
-4.80362

-4.80377
-4.80382
-4.80405
-4.80407
-4.80398
-4.80417
-4.80413
-4.80472
-4.80417
-4.80442
-4.80425
-4.80425
-4.80418
-4.80418
-4.80422
-4.80420
-4.80420
-4.80420
-4.80438
-4.80438
-4.80418
-4.80422
-4.80432
-4.80417
-4.80410
-4.80422
-4.80417
-4.80413
-4.80413
-4.80412
-4.80415
-4.80415
-4.80417
-4.80395
-4.80417
-4.80417
-4.80415
-4.80398
-4.80413
-4.80418
-4.80420
-4.80407
-4.80415
-4.80413
-4.80403
-4.80430
-4.80413
-4.80418
-4.80415
-4.80402
-4.80403
-4.80412
-4.80430
-4.80420
-4.80415

-4.80412
-4.80403
-4.80413
-4.80422
-4.80420

-4.80405
-4.80420
-4.80420
-4.80437
-4.80420
-4.80415
-4.80413

ROV Lon
-12.37098

-12.37083
-12.37087

-12.37088
-12.37077
-12.37080
-12.37082

-12.37073
-12.37073
-12.37088
-12.37105
-12.37120
-12.37113
-12.37105

-12.37110
-12.37110
-12.37118
-12.37085
-12.37097
-12.37092
-12.37088
-12.37078
-12.37082
-12.37090
-12.37098
-12.37098
-12.37090
-12.37098
-12.37097
-12.37088
-12.37098
-12.37098
-12.37090
-12.37090
-12.37092
-12.37095
-12.37092
-12.37098
-12.37112
-12.37090
-12.37088
-12.37093
-12.37093
-12.37098
-12.37098
-12.37098
-12.37095
-12.37088
-12.37098
-12.37098
-12.37097
-12.37103
-12.37095
-12.37060
-12.37100
-12.37103
-12.37092
-12.37088
-12.37090
-12.37070
-12.37093
-12.37087
-12.37088
-12.37107
-12.37102
-12.37090
-12.37085
-12.37062
-12.37108

-12.37092
-12.37133
-12.37098
-12.37092
-12.37098

-12.37103
-12.37083
-12.37097
-12.37078
-12.37103
-12.37097
-12.37083

Meteor M78/2 MARSUD V

ROV Depth R0V Heading ROV Altitude

2984

2986
2986

2985
2985
2985
2984

2984
2984
2984
2988
2988
2989
2988

2989
2989
2991
2994
2995
2995
2995
2995
2995
2994
2996
2996
2996
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995

2995
2995
2995
2995
2995

2995
2995
2995
2995
2995
2995
2995

39

36
95

194

321
321
321
320
320

321
320
320
320
320
320
321

44

3.0
2.6

Ship Lat
-4.8041668

-4.8041668
-4.8041668

-4.8041668
-4.8041668
-4.8041668
-4.8041668

-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8039999

-4.8039999
-4.8039999
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8039999
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8043332
-4.8043332
-4.8043332
-4.8043332
-4.8043332
-4.8045001
-4.8043332
-4.8043332

-4.8043332
-4.8043332
-4.8043332
-4.8043332
-4.8043332

-4.8043332
-4.8043332
-4.8043332
-4.8043332
-4.8043332
-4.8043332
-4.8041668

A 22

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.3701668

-12.3701668
-12.3701668

-12.3701668
-12.3703327
-12.3703327
-12.3703327

-12.3703327
-12.3701668
-12.3701668
-12.3703327
-12.3703327
-12.3703327
-12.3703327

-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3701668
-12.3701668
-12.3703327
-12.3703327
-12.3703327
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3703327
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3701668
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3704996
-12.3704996

-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996

-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996

2967 move to a small fissure, followed a few meters
south but seems too small, 15 m further east next
fissure, heading back north

2966 fish

2962 fissure ends here, turning east again, trying to
locate next fissure

2972 hackly lava

2968 lobate flow, slightly sedimented

2966 still image

2967 went too far east, turning vehicle beack to a NW
course

2967 pillow lava, slightly sedimented

2966 on track directing NW

29609 fissure ahead (20m)

2965 at that fissure

2964 mussels scattered

2969 fish

2972 driving north along fissure,mussels on the eastern
side, scattered

2965 lobate flows cut by fissure

2971 fissure widening again

2966 sheet flows east mussels ahead

2966 back online (had lost power)

2986 still image

2964 still image

2977 putting down die fasts on an even ground

2964 positioning the second diefast

2969 lost the knive and are recollecting it

2961 still image

2966 HD ON

2966 still image

2983 slurp gun in the way of kips

2976 HD OFF

2974 grabbing nozzle handle of KIPS

2967 still trying to grab handle

2966 KIPS ON

2966 sample_9

2969 still image

2969 HD ON

2969 HD OFF

2964 KIPS OFF

2966 302 ROV 9 in situ fixierung (KIPS A1)

2966 dosierpumpe an

2966 KIPS ON

2966 sample_10

2967 Rimicaris, swarms

2967 mussel patch

2970 Crab

2967 KIPS OFF

2968 KIPS ON

2968 sample_11

2965 302 ROV 11 (KIPS B4) t 13°C

2971 KIPS OFF

2966 KIPS ON

2966 sample_12

2964 302 ROV 12 (KIPS B4 12.7°C

2963 KIPS OFF

2969 KIPS ON

2983 302 ROV 13 (KIPS B5)

2968 KIPS OFF

2973 max tis 13.6°C

2966 finish KIPS measurements

2961 put out marker 34 next to sampling spot

2966 picking up shovel to collect mussels

2965 scooping up mussels now

2972 plenty of shrimp irritated by mussel sampling

2970 mussels in shovel, now flying to DIE FAST

2960 samplegoes to DIE FAST 2

2978 position the ROV in front of DIE FAST

2968 place shovel on grey box in sample drawer

2958 open DIE FAST 2

2971 lid is open now

2963 grab shovel from top of grey box

2967 another challenge: place only few mussels (not all
in the shovel) into DIE FAST

2965 still image

2977 still image:placing mussels into DIE FAST

2963 mussels in the pot

2969 sample_13

2973 now place the shovel with remaining musselson
top of grey box in sample drawer

2960 now close the lit of DIE FAST

2971 trigger the magnesium chloride solution

2965 DIE FAST !I!

2967 open lit of DIE FAST 1 now

2970 HD OFF

2967 lid of DIE FAST 1 is open

2969 grab shovel and place remaining two mussels into
DIE FAST 1

dive 302ROV



UTC Time
21:49:00

21:50:38

21:51:51
21:52:09
21:53:34
21:56:13
21:56:37
21:56:48
21:57:12
21:57:25
21:58:05
21:58:09
21:58:34

21:59:24
22:00:45
22:00:50
22:01:03
22:01:53
22:01:57
22:02:06
22:02:22
22:04:24
22:06:32
22:08:31
22:10:49
22:12:44
22:12:46
22:14:33

22:15:17
22:16:29
22:24:57
22:28:31

22:30:37
22:32:05
22:33:22
22:33:33
22:38:24
22:41:29
22:43:15
22:43:54
22:48:54
22:49:05
22:53:23

22:53:43
22:54:42
22:55:44

23:04:42
23:09:25
23:11:11
23:11:19
23:11:30
23:11:48
23:12:33
23:13:37

23:13:39
23:13:52
23:13:56
23:14:12
23:15:00
23:17:12
23:17:19
23:18:01

23:18:45

23:19:05
23:19:40
23:19:54
23:20:45
23:21:32
23:21:55
23:22:22
23:34:47
23:35:33

23:40:31

23:43:14
23:47:40
23:59:38
01:18:45

ROV Lat
-4.80413

-4.80373

-4.80410
-4.80423
-4.80420
-4.80428
-4.80778
-4.80778
-4.80413
-4.80422
-4.80430
-4.80425
-4.80417

-4.80413
-4.80405
-4.80420
-4.80415
-4.80413
-4.80413
-4.80413
-4.79718
-4.80417
-4.80420
-4.80398
-4.80408
-4.80417
-4.80417
-4.80420

-4.80413
-4.80423
-4.80420
-4.80400

-4.80427
-4.80417
-4.80405
-4.80403
-4.80403
-4.80413
-4.80407
-4.80403
-4.80443
-4.80407
-4.80415

-4.80418
-4.80413
-4.80410

-4.80415
-4.80407
-4.80417
-4.80412
-4.80415
-4.80412
-4.80413
-4.80410

-4.80410
-4.80412
-4.80412
-4.80415
-4.80413
-4.80423
-4.80423
-4.80417

-4.80415

-4.80408
-4.80427
-4.80425
-4.80413
-4.80415
-4.80410
-4.80408
-4.80413
-4.80417

-4.80420

-4.80410
-4.80413
-4.80412
-4.80278

ROV Lon
-12.37055

-12.37092

-12.37095
-12.37102
-12.37087
-12.37090
-12.37837
-12.37837
-12.37088
-12.37093
-12.37093
-12.37083
-12.37092

-12.37083
-12.37102
-12.37100
-12.37097
-12.37095
-12.37095
-12.37095
-12.37428
-12.37093
-12.37093
-12.37100
-12.37105
-12.37098
-12.37098
-12.37090

-12.37097
-12.37075
-12.37088
-12.37098

-12.37083
-12.37100
-12.37098
-12.37102
-12.37103
-12.37100
-12.37095
-12.37093
-12.37018
-12.37102
-12.37102

-12.37092
-12.37098
-12.37090

-12.37092
-12.37085
-12.37095
-12.37092
-12.37095
-12.37100
-12.37097
-12.37095

-12.37095
-12.37092
-12.37092
-12.37090
-12.37095
-12.37088
-12.37088
-12.37095

-12.37093

-12.37112
-12.37103
-12.37100
-12.37093
-12.37095
-12.37097
-12.37097
-12.37095
-12.37092

-12.37095

-12.37095
-12.37100
-12.37102
-12.37170

Meteor M78/2 MARSUD V

ROV Depth R0V Heading ROV Altitude

2995

2995

2995
2995
2995
2995
2995
2995
2995
2995
2995
2995
2995

2995
2995
2995
2995
2994
2994
2994
2994
2995
2995
2995
2995
2995
2995
2995

2995
2995
2995
2993

2996
2996
2995
2995
2996
2996
2996
2996
2996
2995
2995

2995
2995
2995

2995
2995
2995
2995
2995
2995
2995
2995

2995
2995
2995
2995
2995
2995
2995
2995

2995

2995
2995
2995
2995
2995
2995
2995
2995
2995

2995

2995
2995
2995

40

320

322

343
293
224
220
220
221
225
229

26

26

26
26
26
26
26
26
25
299
299

299
299

298
299

0.2

0.2

Ship Lat
-4.8041668

-4.8041668

-4.8041668
-4.8041668
-4.8041668
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999

-4.8039999
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8039999
-4.8041668
-4.8041668
-4.8041668
-4.8041668

-4.8041668
-4.8041668
-4.8041668
-4.8041668

-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999
-4.8039999

-4.8039999
-4.8041668
-4.8039999

-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668

-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668

-4.8041668

-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668
-4.8041668

-4.8039999

-4.8039999
-4.8039999
-4.8039999
-4.8039999

A 23

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-12.3703327

-12.3703327

-12.3704996
-12.3704996
-12.3704996
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327

-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996

-12.3704996
-12.3704996
-12.3703327
-12.3703327

-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3701668
-12.3701668
-12.3701668
-12.3704996
-12.3704996
-12.3704996

-12.3704996
-12.3704996
-12.3704996

-12.3704996
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3703327

-12.3703327
-12.3703327
-12.3703327
-12.3703327
-12.3704996
-12.3704996
-12.3704996
-12.3704996

-12.3704996

-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996
-12.3704996

-12.3704996

-12.3706675
-12.3706675
-12.3703327
-12.3695002

2964 actually,three mussels were still in the shovel, are
now in the DIE FAST

2963 go back to same sampling spot for a few more
mussels

2970 open the grey box for more mussels

2967 try opening the lid with the shovel

2971 no, placing shovel on the porch

2975 still image

2961 still image

2970 2 still images with shovel

2972 still image

2972 another still image with mussels in the shovel

2965 place full scoop of mussels in grey box

2965 |sample_14

2969 this is the full scoop of mussels just collected and
placed in grey sample box

2966 collect three more for the DIE FAST 1

2970 HD film of "pancake type" mussel catching

2973 HD OFF

2970 moving ROV to DIE FAST 1

2972 still image

2966 still image

2965 still image

2963 few overview shots with still image camera

2972 place mussels into pot of DIE FAST 1

2967 mussels are in the pot

2972 place shovel in sample drawer

2969 still image

2972 close lid of DIE FAST 1, sample collected

2972 |sample_15

2968 repositioning the ROV for better access and
vision

2969 hold DIE FAST 1 with Rigmaster on left side

2967 pull trigger successfully

2965 next task: looking for rock with young mussels

2971 mussel net on the ground - droped on previous
cruise

2965 HD ON

2965 HD OFF

2966 collecting the lost net

2966 HD ON

2964 HD OFF

2966 place old lost net into sample drawer

2971 move shovel into back of the sample drawer

2965 close sample drawer

2968 go back to DIE FASTs

2967 HD ON

2972 positioning ROV next to marker 4 and to diffuse
fluid outlet

2970 marker 34

2970 HD OFF

2967 trying to take a temperature measurement with 8
channel logger

2973 stowing away broken slurp gun first

2970 HD ON

2962 trying to place 8 channel logger vertically

2985 looking good

2967 temperates recording

2967 uppermost sensor is still out of mussel bed

2968 maximum temperature is 14,9

2971 T114,4;T211,5; T3 11,78; T4 12,27; T5 11,29;
T6 11,99; T7 11,32; T8 10,8

2971 stillimage

2974 still image with 8 channel logger

2967 stillimage

2965 another still image of 8 channel logger

2969 max T 14,37

2979 HD OFF

2978 terminate

2966 T1 14,36; T2 9,99; T3 11,59; T4 12,32; T5 11,47;
T6 12,25; T7 11,62; T8 11,64

2967 place tip of 8 channel logger at mussel sampling
spot

2968 temperature recording

2971 sample_16

2976 temperature measurement as sample

2969 T at tip between 5.5 and 6.5°C

2975 temperatures variable

2978 terminate temperature recording

2970 moving 8 channel logger back into holding bin

2973 HD ON

2969 push trigger on top of DIE FAST 2, this will move
mussels into pot

2970 pushing trigger, but too many mussels block
entrance to pot

2970 HD OFF

3119 moving both DIE FASTSs on the porch

2972 OFF THE BOTTOM

2966 ON DECK

dive 302ROV



Cruise: MAR SOUTH V

Date: 23.04.2009
Station: M78-2_308ROV
Targets: Turtle Pits, transit to Sisters Peak, Golden Valley

UTC Time
13:22:06
14:14:00
14:14:14
14:21:33
14:22:08

14:25:06
14:26:42
14:29:29

14:35:00

14:35:24
14:36:21
14:36:38
14:37:02
14:37:40
14:37:43
14:38:44

14:39:01

14:39:16
14:40:29

14:40:34
14:40:52
14:41:01
14:42:13

14:43:34

14:47:56

14:48:10
14:48:32
14:49:33
14:50:51
14:51:17
14:52:28
14:52:37
14:54:25
14:54:47
14:55:04
14:56:21
14:58:49
14:59:15
15:00:05
15:05:28

15:09:47

15:12:49

15:16:22
15:16:53
15:20:21

15:35:21

15:35:43

15:38:19
15:41:05
15:41:44
15:41:58
15:44:18
15:46:07
15:48:37
15:50:36
15:52:15
15:54:21
15:54:25

15:54:47
15:57:16
15:59:09
15:59:37

ROV Lat
-4.80972
-4.80947
-4.80953
-4.80925
-4.80927

-4.80955
-4.80957
-4.80948

-4.80948

-4.80947
-4.80958
-4.80957
-4.80963
-4.80960
-4.80960
-4.80955

-4.80957

-4.80967
-4.80970

-4.80970
-4.80958
-4.80958
-4.80960

-4.80957

-4.80987

-4.80983
-4.80978
-4.80988
-4.80987
-4.80987
-4.80992
-4.80993
-4.80995
-4.81003
-4.80995
-4.81000
-4.80993
-4.80995
-4.80993
-4.81002

-4.80990

-4.80995

-4.80992
-4.80990
-4.81005

-4.80993

-4.80988

-4.80990
-4.80992
-4.80998
-4.80995
-4.80995
-4.80992
-4.80993
-4.80988
-4.80993
-4.80997
-4.80997

-4.80993
-4.80995
-4.80992
-4.80992

ROV Lon
-12.37545
-12.37393
-12.37388
-12.37393
-12.37393

-12.37385
-12.37355
-12.37370

-12.37368

-12.37377
-12.37375
-12.37383
-12.37372
-12.37378
-12.37378
-12.37383

-12.37377

-12.37362
-12.37373

-12.37373
-12.37380
-12.37380
-12.37372

-12.37382

-12.37387

-12.37393
-12.37387
-12.37390
-12.37378
-12.37382
-12.37377
-12.37370
-12.37378
-12.37372
-12.37367
-12.37352
-12.37367
-12.37368
-12.37367
-12.37377

-12.37368

-12.37375

-12.37363
-12.37367
-12.37372

-12.37378

-12.37378

-12.37373
-12.37370
-12.37368
-12.37365
-12.37368
-12.37367
-12.37372
-12.37370
-12.37372
-12.37365
-12.37365

-12.37370
-12.37363
-12.37372
-12.37365

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

435
2500
2506
2821
2834

2899
2951
2981

2984

2984
2983
2983
2983
2983
2983
2984

2983

2986
2984

2984
2983
2984
2984

2983

2984

2984
2984
2984
2983
2983
2984
2984
2980
2980
2981
2981
2981
2981
2981
2985

2980

2978

2981
2981
2982

2982

2982

2981
2981
2981
2981
2981
2981
2981
2981
2981
2982
2982

2982
2982
2982
2982

321
114
114
140
140

111
111
111

203

201
143
144
143
144
144
148

145

142
118

118
118
118
166

149

172

172
174
123
111

58

34
34
68

24

24

24
24
24
24
24
24
23
24
23
24
24

24
23
24
24

37.3 -4.8101668
37.3 -4.8101668
37.3 -4.8101668
37.3 -4.8101668
37.3 -4.8101668

37.3 -4.8101668
37.3 -4.8101668
8.8 -4.8101668

4.1 -4.8101668

4.4 -4.8101668
5.6 -4.8101668
5.5 -4.8101668
5.7 -4.8101668
5.6 -4.8101668
5.5 -4.8101668
4.9 -4.8101668

4.9 -4.8101668

2.4 -4.8101668
5 -4.8101668

4.9 -4.8101668
5 -4.8101668
4.9 -4.8101668
5 -4.8101668

4.5 -4.8101668
4.8 -4.8101668

-4.8101668

5 -4.8101668
5 -4.8101668
5.2 -4.8101668
5.2 -4.8101668
5.3 -4.8101668
4.8 -4.8101668
9.7 -4.8101668
9.6 -4.8101668
7 -4.8101668
7.5 -4.8101668
7.1 -4.8101668
7.3 -4.8101668
7.4 -4.8101668
4.2 -4.8103328

8.7 -4.8105001
11.6 -4.8105001

7.8 -4.8105001
7.9 -4.8105001
7.6 -4.8105001

7.8 -4.8105001
7.8 -4.8105001

7.7 -4.8105001
7.8 -4.8103328
7.7 -4.8103328
7.8 -4.8103328
7.8 -4.8105001
7.7 -4.8105001
7.8 -4.8105001
7.7 -4.8103328
7.8 -4.8103328
7.3 -4.8103328
7.2 -4.8105001

7.2 -4.8105001
7.1 -4.8105001
7.1 -4.8103328
7.2 -4.8103328

A24

Meteor M78/2 MARSUD V

Ship Lon
-12.3739996
-12.3730001
-12.3730001
-12.3730001
-12.3730001

-12.3730001
-12.3730001
-12.3730001

-12.3730001

-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001

-12.3730001

-12.3730001
-12.3730001

-12.3730001
-12.3730001
-12.3730001
-12.3730001

-12.3730001
-12.3730001

-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001

-12.3730001

-12.3730001

-12.3728333
-12.3726673
-12.3726673

-12.3726673
-12.3726673

-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673

-12.3726673
-12.3726673
-12.3726673
-12.3726673

01. April - 11. May, 2009

Water Depth Comment

2972 IN THE WATER

2969 ROV at 2500m,descending without problems

2969 testing KIPD pump

2968 ship positioned 80m SE of One Boat

2969 mission: sample Turtle Pits and Sisters Peak;
map geology in TRansit and visit cones north of
Turtle Pits

2972 2900m; ROV descending, OK

2970 altimeter kicks in, 40m above bottom

2969 8m above bottom, sheet flows with scattered
mussels

2969 in tectonized area with narrow fissure,moving
south

2971 at Msarker M3, northern entrence to Turtle Pits

2968 HD ON

2968 still image

2970 HD OFF

2971 at Pinoccio

2971 stillimage

2972 no change in overall appearence of the structure

2970 moving south along western boundary of the field
towards Stalagmite

2969 HD ON

2970 moving upwards at Stalagmite,no change to 2005

2970 still image

2970 still image

2970 HD OFF

2971 at base of Two boats 2985m + 5m altitude
(=2990m)

2970 smoke is blowing our way (NE) moving around the
structure

2971 top of the mound at 2983m (mound is 13m high)

2967 sulfide talus on sheet flow, scatterd mussels

2972 large sulfide boulders

2969 still image

2970 turning eastward stowards One Boat

2972 at base of One Boat (2984 + 5m = 2899m)

2975 base of smoker at 2985

2971 HD ON

2969 top at 2980m, smoker is 5 m high

2970 HD OFF

2969 HD ON

2969 HD OFF

2971 HD ON

2972 HD OFF

2968 on top of chimney, difficult to find landing spot

2969 waiting on west side of smoker until the ship
moved

2966 cable is close to the structured and became
tangled near the top, will relocate ship 40m to the
east

2972 the current seems to be stronger than earlier;
kreeping smoke is displace horizontally towards
NwW

2980 still image

2967 stillimage

2966 still trying to get the cable out of the danger zone

2970 further away from the structure,in SW,
approaching again

2971 at SSW side of the srtucture, trying to reach to the
orifice

2968 HD ON

2968 HD OFF

2975 opening of the orifice, worked well

2969 preparing to take KIPS handle out

2969 removing KIPS

2971 approachin orifice with nossel

2970 362° 376°,

2964 364, 374, 397, 404,

2969 very fragile top, pieceses falling off all the time

2968 HD ON

2968 the entire structure is shaking from the fluid
pressure

2970 HD OFF

2966 HD ON

2969 HD OFF

2967 280, difficult to get stable tempretaure within this
orifice

dive 308ROV



UTC Time
16:01:22
16:01:27
16:07:23
16:07:56

16:08:33
16:09:13
16:09:16
16:09:44
16:11:05
16:11:11
16:11:14
16:11:21
16:12:13
16:12:20
16:14:35
16:15:28
16:17:16

16:18:34
16:18:35
16:18:36
16:18:58
16:19:57
16:20:39
16:20:50
16:21:16
16:21:41
16:23:20

16:23:35
16:23:47
16:25:46
16:25:57
16:26:30
16:26:32
16:26:40
16:27:49
16:29:34
16:29:47
16:30:39
16:30:44
16:31:31
16:32:07
16:36:52
16:37:49
16:38:17
16:38:45
16:40:53

16:41:20
16:41:27
16:42:14
16:43:21

16:45:44
16:46:52
16:47:27
16:47:31
16:47:50
16:52:35
17:02:30
17:02:41
17:02:54
17:03:53
17:04:31
17:04:38
17:08:58
17:09:04
17:11:47
17:13:21

17:13:38
17:14:02
17:14:25
17:14:35
17:14:51
17:14:57
17:15:.01
17:15:02
17:15:21
17:16:25

17:16:28
17:16:58

17:17:45

ROV Lat
-4.80992
-4.80995
-4.80957
-4.80950

-4.80947
-4.80942
-4.80933
-4.80930
-4.80905
-4.80902
-4.80902
-4.80895
-4.80887
-4.80887
-4.80883
-4.80885
-4.80872

-4.80870
-4.80870
-4.80870
-4.80872
-4.80862
-4.80855
-4.80852
-4.80848
-4.80832
-4.80827

-4.80818
-4.80815
-4.80797
-4.80793
-4.80792
-4.80792
-4.80792
-4.80788
-4.80770
-4.80777
-4.80770
-4.80770
-4.80783
-4.80773
-4.80762
-4.80757
-4.80780
-4.80763
-4.80758

-4.80767
-4.80772
-4.80765
-4.80772

-4.80767
-4.80770
-4.80773
-4.80773
-4.80773
-4.80772
-4.80770
-4.80768
-4.80767
-4.80772
-4.80770
-4.80770
-4.80772
-4.80770
-4.80760
-4.80760

-4.80755
-4.80750
-4.80752
-4.80752
-4.80755
-4.80753
-4.80752
-4.80752
-4.80750
-4.80753

-4.80753
-4.80745

-4.80742

ROV Lon
-12.37372
-12.37370
-12.37352
-12.37358

-12.37360
-12.37365
-12.37368
-12.37370
-12.37372
-12.37378
-12.37378
-12.37380
-12.37390
-12.37392
-12.37395
-12.37392
-12.37397

-12.37400
-12.37400
-12.37400
-12.37400
-12.37407
-12.37417
-12.37413
-12.37415
-12.37357
-12.37420

-12.37438
-12.37460
-12.37442
-12.37440
-12.37442
-12.37442
-12.37442
-12.37420
-12.37447
-12.37438
-12.37445
-12.37447
-12.37435
-12.37435
-12.37447
-12.37420
-12.37442
-12.37443
-12.37447

-12.37447
-12.37450
-12.37458
-12.37435

-12.37445
-12.37458
-12.37457
-12.37457
-12.37455
-12.37455
-12.37460
-12.37453
-12.37455
-12.37462
-12.37453
-12.37457
-12.37457
-12.37460
-12.37460
-12.37455

-12.37458
-12.37465
-12.37462
-12.37457
-12.37458
-12.37455
-12.37457
-12.37457
-12.37460
-12.37458

-12.37458
-12.37462

-12.37463

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

2982
2982 --
2982
2986

2986
2985
2985
2987
2985
2986
2985
2986
2987
2987
2988
2988
2991

2991
2991
2991
2991
2990
2989
2989
2992
2990
2987

2991
2990
2991
2992
2992
2992
2992
2992
2988
2988
2989
2989
2992
2993
2987
2987
2988
2988
2988

2988
2988
2986
2985

2985
2986
2987
2987
2986
2990
2990
2990
2990 --
2990
2990
2990
2990
2990
2984
2990

2992
2990
2988
2987
2987
2986
2987
2987
2988
2991

2991
2991

2995

26

353
360

335

22

343
344
342
343
257
269
282
356

18

216
219
225
280

266
243
250
251
240
161
163
163

163
163
163
163
163
204
336

337
337
350
351
329
329
331
333
339
318

318
329

16

7.2 -4.8105001
-4.8105001
5-4.8103328
2.6 -4.8101668

2.5 -4.8101668
3.9 -4.8101668
4.4 -4.8101668
4 -4.8101668
3.6 -4.8099999
3.6 -4.8099999
3.7 -4.8099999
3.6 -4.8099999
3.1 -4.8099999
3 -4.8099999
2.5 -4.809833
2.3 -4.809833
0.4 -4.8096671

0.4 -4.8096671
0.4 -4.8096671
0.4 -4.8096671
0.4 -4.8096671
1.8 -4.8095002
3.6 -4.8095002
3.9 -4.8095002
1.2 -4.8095002
2.7 -4.8095002

5 -4.8095002

1.5 -4.8095002

1.6 -4.8093328

2.8 -4.8093328

2.1 -4.8093328

2.1 -4.8093328

2.2 -4.8093328
2 -4.8091669

2.2 -4.8091669

5.4 -4.8091669

5.4 -4.8091669

1.5 -4.809

2.6 -4.809

1.9 -4.809

1.9 -4.809

7.1 -4.809

6.7 -4.8088331

6.2 -4.8088331

6.2 -4.8088331

6.4 -4.8086672

5.3 -4.8086672
5.3 -4.8086672
5.5 -4.8084998
5.7 -4.8084998

6.2 -4.8086672
2 -4.8086672
1.8 -4.8086672
1.8 -4.8086672
3.6 -4.8086672
3 -4.8084998
2.4 -4.8084998
2.8 -4.8084998
-4.8084998
2.3 -4.8084998
2.5 -4.8084998
2.5 -4.8084998
2.5 -4.8084998
2.5 -4.8084998
6.9 -4.8084998
5.3 -4.8084998

4.6 -4.8084998
5.7 -4.8084998
7.4 -4.8084998
7.4 -4.8084998
7.4 -4.8084998
7.3 -4.8084998
7.2 -4.8084998
7.2 -4.8084998
6.3 -4.8084998
3.8 -4.8084998

3.9 -4.8084998
4.4 -4.8084998

2.6 -4.8084998

A 25

Ship Lon
-12.3726673
-12.3726673
-12.3726673
-12.3726673

-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673

-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673

-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3728333
-12.3728333
-12.3728333
-12.3726673

-12.3726673
-12.3726673
-12.3726673
-12.3726673

-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3726673
-12.3728333
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001

-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001
-12.3730001

-12.3730001
-12.3730001

-12.3730001

01. April - 11. May, 2009

Water Depth Comment

2968 still image

2972 stillimage

2968 sheet flow, slightly sedimented

2970 east of Turtle Pits flying north to volcanic cone
(220m NNW) from here

2972 sheet flow, slightly sedimented

2969 sheet flow, slightly sedimented

2971 inactive chimney

2969 northern end of Turtle Pits,flying north

2969 narrowing fissure, sheet flows on both sides

2969 sheet flow, slightly sedimented

2969 sheet flow, slightly sedimented

2968 hackly lava

2969 Fe-staining

2969 pressure ridge

2968 weight from something

2972 hydrothermal sediment

2975 130 NW of One Boat; Fe-oxide mats in jumbled
sheet flows

2969 still image

2969 still image

2969 HD ON

2969 HD OFF

2967 sheet flow, slightly sedimented

2968 sheet flow, slightly sedimented

2970 nice striations

2969 sheet flow, slightly sedimented

2969 contact to hackly lava

2975 came up 11m,now back at the seafloor in hackly
lava

2969 hackly lava

2970 contact to sheet flows

2968 lobate flow, slightly sedimented

2972 stillimage

2970 lobate flows with skylighhts

2970 still image

2971 severalfotos taken

2968 HD ON

2968 HD OFF

2970 Fe-oxide mound with old chimneys

2971 at 2987m is the top of the mound

2969 Crab

2968 HD OFF

2969 2994 is the depth of the base

2975 at top again trying to prepare to take a sample

2981 Fe-oxide chimney shows diffuse fluid outflow

2969 HD ON

2974 HD OFF

2969 leaving this mound and flying to next target 10
away

2973 HD ON

2972 sulfide talus on slope of mound

2971 HD OFF

2972 central crater (visible on ABE bathymetry), diffuse
fluid flow

2969 still image

2970 still image

2971 still image

2971 HD ON

2974 HD OFF

2969 preparing for sampling

2967 opening sample box

2973 grabed sampled

2972 |sample_1

2972 sample 308ROV-1 (Fe-stained sulfide)

2972 placed in sample box

2972 closing tray

2972 still image

2971 still image

2969 lift off, turning north

2980 next sulfide edifice ahead2991 + 4m altitude =
base of structure

2974 HD ON

2973 still image

2973 still image

2972 still image

2970 active chimney

2970 Fe-oxide chimney

2970 metalliferous sediment

2970 sulfide mound

2988 HD OFF

2983 inspecting this mound from the east; hydrothermal
sediment in between the two structures

2971 still image
2971 second mound on the mapis laso hydrothermal!

2971 sheet flow, slightly sedimented

dive 308ROV



UTC Time
17:19:08
17:19:27

17:19:41
17:21:12
17:21:18
17:21:50

17:24.05

17:24:11
17:24:22
17:24:33
17:24:50
17:25:07
17:25:31
17:26:42
17:27:09
17:27:25
17:27:27

17:27:37
17:27:46
17:28:18
17:28:35
17:28:55
17:29:56
17:30:13
17:30:27
17:30:45
17:30:57
17:32:05

17:32:37

17:34:38

17:34:44
17:35:28
17:35:40
17:37:40
17:39:02
17:39:13

17:39:37
17:39:43
17:40:20
17:41:57
17:42:46
17:44:55
17:45:02

17:45:16
17:47:12
17:47:13
17:47:45
17:47:51
17:48:50
17:49:03
17:52:55
17:54:11
17:54:51
17:55:42
17:56:10
17:57:04
17:57:35
17:58:20
17:58:27
17:58:53
17:59:43
18:00:18
18:00:30
18:00:43
18:00:58
18:02:49
18:03:29
18:03:47
18:04:23
18:04:47
18:05:08
18:05:19
18:05:51
18:06:39
18:07:17
18:07:38
18:07:51
18:08:16
18:08:24

ROV Lat
-4.80730
-4.80727

-4.80725
-4.80717
-4.80717
-4.80720

-4.80717

-4.80717
-4.80708
-4.80710
-4.80708
-4.80713
-4.80703
-4.80702
-4.80697
-4.80702
-4.80702

-4.80693
-4.80690
-4.80688
-4.80700
-4.80703
-4.80702
-4.80695
-4.80695
-4.80707
-4.80697
-4.80703

-4.80693

-4.80768

-4.80700
-4.80670
-4.80692
-4.80675
-4.80693
-4.80683

-4.80693
-4.80693
-4.80675
-4.80683
-4.80648
-4.80682
-4.80687

-4.80672
-4.80665
-4.80665
-4.80672
-4.80673
-4.80673
-4.80667
-4.80652
-4.80653
-4.80648
-4.80638
-4.80633
-4.80618
-4.80615
-4.80598
-4.80598
-4.80597
-4.80587
-4.80577
-4.80573
-4.80577
-4.80573
-4.80558
-4.80560
-4.80570
-4.80555
-4.80562
-4.80562
-4.80563
-4.80555
-4.80547
-4.80553
-4.80545
-4.80555
-4.80552
-4.80545

ROV Lon
-12.37457
-12.37457

-12.37452
-12.37460
-12.37453
-12.37452

-12.37438

-12.37438
-12.37442
-12.37438
-12.37435
-12.37425
-12.37427
-12.37417
-12.37412
-12.37405
-12.37405

-12.37405
-12.37403
-12.37387
-12.37377
-12.37370
-12.37357
-12.37357
-12.37357
-12.37358
-12.37347
-12.37320

-12.37310

-12.37293

-12.37298
-12.37300
-12.37315
-12.37262
-12.37298
-12.37295

-12.37295
-12.37295
-12.37300
-12.37275
-12.37292
-12.37267
-12.37265

-12.37260
-12.37247
-12.37247
-12.37248
-12.37262
-12.37252
-12.37245
-12.37225
-12.37213
-12.37203
-12.37215
-12.37222
-12.37220
-12.37215
-12.37228
-12.37228
-12.37230
-12.37235
-12.37232
-12.37232
-12.37230
-12.37225
-12.37227
-12.37233
-12.37232
-12.37223
-12.37238
-12.37233
-12.37237
-12.37235
-12.37223
-12.37225
-12.37228
-12.37227
-12.37232
-12.37233

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

2992
2991

2991
2987
2987
2987

2994

2994
2995
2995
2995
2995
2994
2993
2993
2993
2993

2993
2994
2994
2994
2994
2993
2993
2993
2992
2992
2992

2990

2990

2990
2991
2991
2991
2990
2990

2990
2990
2990
2991
2992
2991
2991

2990
2990
2990
2990
2990
2989
2989
2990
2991
2991
2993
2993
2993
2993
2994
2994
2994
2994
2993
2993
2993
2993
2993
2993
2993
2994
2994
2994
2993
2993
2993
2992
2994
2994
2994
2994

50
52

53
53
54
48

89

105
104
104
104

102

73

73
74
74
73
105
102

R R RN

10

24
23
64
64
64
64

5.2 -4.8084998
5.8 -4.8084998

5.5 -4.8084998
4.6 -4.8083329
5.4 -4.8083329
5.4 -4.8083329

2.2 -4.8080001

1.9 -4.8080001
1.7 -4.8080001
1.2 -4.8080001
1.5 -4.8080001
1.6 -4.8078332
2.5 -4.8078332

2 -4.8076668
2.2 -4.8076668
1.9 -4.8076668
1.9 -4.8076668

1.6 -4.8076668
1.7 -4.8076668
1.2 -4.8076668
1.2 -4.8074999

-4.8074999
1.5 -4.8074999
1.6 -4.8074999
1.6 -4.8074999
1.7 -4.8074999
1.7 -4.8074999
1.9 -4.8074999

3.6 -4.8074999
2.3 -4.8074999

2.2 -4.8074999
0.4 -4.807333
0.3 -4.807333
0.3 -4.807333
2 -4.807333
2.1 -4.807333

1.9 -4.807333
1.8 -4.807333
1.6 -4.807333
1.4 -4.8071671
0.9 -4.8071671
1.6 -4.8070002
1.4 -4.8070002

1.2 -4.8070002
2 -4.8068328
1.8 -4.8068328
1.8 -4.8066669
2.1 -4.8066669
3 -4.8066669
3.1 -4.8066669
2.1 -4.8066669
1.1 -4.8066669
1.9 -4.8066669
1.4 -4.8066669
1.1 -4.8066669
1.6 -4.8066669
1.4 -4.8066669
1.4 -4.8066669
1.6 -4.8066669
1.2 -4.8066669
1.1 -4.8065
1.4 -4.8065
1.2 -4.8065
0.7 -4.8065
1.2 -4.8065
1.6 -4.8061671
1.3 -4.8060002
1.2 -4.8060002
0.4 -4.8058329
0.4 -4.8058329
0.4 -4.8058329
1.8 -4.8056669
1.5 -4.8056669
1.9 -4.8055
2.2 -4.8053331
2.2 -4.8053331
2.1 -4.8053331
1.8 -4.8053331
2.3 -4.8051672

A 26

Ship Lon
-12.3730001
-12.3730001

-12.3730001
-12.3730001
-12.3730001
-12.3730001

-12.373167

-12.373167
-12.373167
-12.373167
-12.373167
-12.373167
-12.373167
-12.373333
-12.373167
-12.373167
-12.373167

-12.373333
-12.373333
-12.373333
-12.373333
-12.373333
-12.373167
-12.373167
-12.373333
-12.373333
-12.373333
-12.373167

-12.373167
-12.3725004

-12.3725004
-12.3723326
-12.3723326
-12.3723326
-12.3723326
-12.3723326

-12.3723326
-12.3723326
-12.3723326
-12.3721666
-12.3719997
-12.3716669
-12.3716669

-12.3716669
-12.3715
-12.3715

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3713331

-12.3711672

-12.3711672

-12.3711672

-12.3711672

-12.3711672

-12.3711672

-12.3711672

-12.3711672

-12.3711672

-12.3711672

-12.3710003

-12.3710003

-12.3710003

-12.3710003

-12.3710003

01. April - 11. May, 2009

Water Depth Comment

2971 HD ON
2969 arrived at next mound; Fe-oxides, base at 2992m

2970 several still images on ascend to the top

2972 stillimage

2972 HD OFF

2979 thrid mound consists also entirely of hydrothermal
material

2972 contact between hydrothermal mound and sheet
flows

2972 sheet flow, slightly sedimented

2972 sheet flow, < 50 % sediment

2974 sheet flow, > 50 % sediment

2972 sheet flow, > 50 % sediment

2973 jumbled lava

2974 jumbled lava

2973 jumbled lava

2974 jumbled lava

2973 jumbled lava

2974 moving east now, strong current displaces us to
the north,

2973 contact to sheet flows

2974 sheet flow, slightly sedimented

2970 sheet flow, slightly sedimented

2976 sheet flow, < 50 % sediment

2977 sheet flow, < 50 % sediment

2974 still image

2970 contact to tectonized area (but same flow unit)

2974 lobate flow, slightly sedimented

2973 collapse pit

2974 collapse pit

2971 eruptive centers, (?) with drainback features
standing high above the surrounding area

2976 complicated change between jumbled, sheets and
lobate surfaces

2975 white patches ahead, (ship has problems, we
need to wait

2973 mussel patch

2976 diffuse outflow

2973 still image

2973 HD OFF

2974 Crab

2977 mussel beds within tectonized area, several
patches, clear tectonic control

2973 still image

2973 lobate flows with skylights

2977 lobate flow, slightly sedimented

2971 coming into first larger fissure

2974 another dive weight from ABE dive 173

2970 HD OFF

2970 the fissured part is HIGHER than the surrounding
area

2974 large drainage areas, lava pillars everywhere

2971 collapse pit

2971 lava pillar

2970 still image

2970 still image

2970 abudant skylights, still moving east

2970 collapse pit

2969 Crab

2972 lobate flow, slightly sedimented

2970 fish

2968 sheet flows with sediment ponds

2973 jumbled lava

2973 collapsed smalld dome

2970 jumbled lava

2971 still image

2969 still image

2971 drain structure at wall

2974 jumbled lava

2972 HD ON

2972 star

2971 still image

2970 HD OFF

2969 left lobate flow,right: jumbled lava

2970 fish

2965 Holothurian

2970 still image

2971 apparent whith spot in jumbled lava

2965 sediment

2969 fish

2968 jumbled lava

2962 lobates,collapsed

2965 lava pond with wall(right) covered with lobate

2968 hollow tube

2964 still image

2967 stillimage

2974 still image

dive 308ROV



UTC Time
18:09:11
18:09:32
18:09:48
18:10:18
18:11:00
18:12:25
18:13:23
18:13:24
18:13:53
18:14:33
18:14:55
18:15:05
18:15:40
18:15:44
18:16:34
18:16:42
18:17:08
18:17:42
18:18:22
18:19:18
18:20:14
18:21:11
18:21:39
18:22:32
18:22:55
18:23:00
18:24:15
18:24:25
18:24:34
18:24:41
18:25:17
18:25:36
18:25:38
18:26:31
18:27:00
18:27:18
18:29:04
18:29:36
18:29:58
18:30:00
18:30:43
18:30:59
18:31:24
18:31:46
18:32:09
18:32:22
18:35:33
18:35:57
18:36:54
18:39:12
18:39:52
18:39:54
18:41:43
18:43:24
18:47:27
18:51:24
18:51:56
18:51:56
18:55:31
18:55:37
18:57:22

18:59:48
19:03:20
19:05:09
19:05:47

19:07:53
19:08:20
19:08:20
19:09:02
19:09:03
19:10:50
19:12:39
19:13:07
19:17:50

19:20:10
19:28:44

19:30:37
19:31:57
19:32:12
19:34:36
19:37:06
19:37:11
19:42:49

ROV Lat
-4.80543
-4.80537
-4.80527
-4.80528
-4.80523
-4.80502
-4.80502
-4.80498
-4.80492
-4.80483
-4.80472
-4.80472
-4.80465
-4.80465
-4.80458
-4.80445
-4.80440
-4.80432
-4.80425
-4.80417
-4.80423
-4.80418
-4.80412
-4.80407
-4.80408
-4.80408
-4.80402
-4.80402
-4.80402
-4.80400
-4.80398
-4.80397
-4.80397
-4.80388
-4.80402
-4.80390
-4.80367
-4.80357
-4.80335
-4.80335
-4.80340
-4.80347
-4.80327
-4.80337
-4.80327
-4.80322
-4.80323
-4.80318
-4.80315
-4.80317
-4.80317
-4.80317
-4.80320
-4.80327
-4.80322
-4.80313
-4.80317
-4.80317
-4.80320
-4.80322
-4.80320

-4.80318
-4.80325
-4.80320
-4.80322

-4.80320
-4.80320
-4.80322
-4.80320
-4.80320
-4.80320
-4.80323
-4.80320
-4.80313

-4.80317
-4.80327

-4.80318
-4.80320
-4.80320
-4.80320
-4.80318
-4.80322
-4.80327

ROV Lon
-12.37233
-12.37230
-12.37227
-12.37233
-12.37238
-12.37217
-12.37222
-12.37220
-12.37218
-12.37207
-12.37200
-12.37207
-12.37200
-12.37200
-12.37200
-12.37192
-12.37193
-12.37187
-12.37180
-12.37167
-12.37148
-12.37135
-12.37127
-12.37132
-12.37130
-12.37130
-12.37155
-12.37153
-12.37153
-12.37160
-12.37158
-12.37153
-12.37153
-12.37167
-12.37172
-12.37165
-12.37175
-12.37170
-12.37177
-12.37177
-12.37155
-12.37168
-12.37170
-12.37170
-12.37170
-12.37178
-12.37177
-12.37177
-12.37180
-12.37187
-12.37182
-12.37182
-12.37185
-12.37182
-12.37183
-12.37187
-12.37183
-12.37183
-12.37183
-12.37182
-12.37187

-12.37185
-12.37180
-12.37185
-12.37187

-12.37187
-12.37187
-12.37182
-12.37183
-12.37183
-12.37185
-12.37188
-12.37185
-12.37192

-12.37187
-12.37190

-12.37188
-12.37188
-12.37190
-12.37187
-12.37185
-12.37187
-12.37182

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

2991
2991
2992
2993
2993
2992
2994
2994
2992
2993
2993
2992
2992
2991
2992
2992
2990
2990
2992
2990
2990
2991
2992
2992
2993
2993
2993
2994
2994
2993
2992
2993
2993
2993
2994
2994
2992
2994
2994
2993
2993
2993
2993
2991
2991
2991
2993
2993
2989
2980
2979
2979
2979
2988
2980
2980
2981
2981
2981
2981
2981

2980
2981
2981
2981

2981
2981
2981
2981
2981
2981
2981
2981
2981

2981
2980

2981
2980
2980
2980
2981
2981
2980

64
60
60
60

360

342

351
20

3 -4.8051672
2.9 -4.8051672
1.9 -4.8049998
1.4 -4.8049998
3.5 -4.8049998
4.3 -4.8048329
2.3 -4.8048329
2.5 -4.8048329
3.7 -4.8048329
2.6 -4.8048329
3.1 -4.8048329
2.7 -4.8048329
3.1 -4.8048329
3.5 -4.8048329
2.6 -4.8048329
2.6 -4.8048329
4.5 -4.8048329
3.6 -4.8048329
1.7 -4.8049998
3.4 -4.8049998
3.9 -4.8049998
3.4 -4.8049998
2.4 -4.8049998

2 -4.8049998
2.4 -4.8048329
2.6 -4.8048329
1.3 -4.8048329
0.7 -4.8048329
0.6 -4.8048329
0.9 -4.8048329
2.2 -4.8048329

2 -4.8048329

2 -4.804667
2.1 -4.804667
1.8 -4.8045001
1.1 -4.8045001
4.4 -4.8041668
2.8 -4.8041668
3.1 -4.8039999

-4.8039999
3.9 -4.8039999
3.9 -4.803833
3.5 -4.803833
4.5 -4.803833
4.6 -4.8036671
4.4 -4.8036671
2.4 -4.8033328
2.2 -4.8033328
6.4 -4.8033328
13.9 -4.8033328
15.6 -4.8033328
15.1 -4.8033328
14.1 -4.8033328
7.5 -4.8033328
14.2 -4.8033328
12.8 -4.8033328
11.5 -4.8033328
11.5 -4.8033328
11.2 -4.8033328
12.2 -4.8033328
11.4 -4.8033328

12.1 -4.8033328
11.6 -4.8033328
15.2 -4.8033328
12.6 -4.8033328

12.6 -4.8033328
12.6 -4.8033328
12.6 -4.8033328
12.5 -4.8033328
12.5 -4.8033328
12.6 -4.8033328
12.7 -4.8033328
12.6 -4.8033328

-4.8033328

12.7 -4.8033328
12.7 -4.8033328

12.7 -4.8033328
12.8 -4.8033328
13.1 -4.8033328
12.9 -4.8033328
12.7 -4.8033328
12.7 -4.8033328
12.6 -4.8033328

A27

Ship Lon
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003

-12.3710003
-12.3710003
-12.3710003
-12.3710003

-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003

-12.3710003
-12.3710003

-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003

01. April - 11. May, 2009

Water Depth Comment

2974 collappsed lobes

2964 lobate flow, < 50 % sediment

2974 lobate flow, < 50 % sediment

2955 sink with sediments

2960 fat lava tubes, partly hollow

2958 drain strucktures, lava nappes

2978 layers of famll sheet flows stacked

2978 still image

2969 many collapsed tubes

2973 sediments always present,

2972 another pile of stacked sheddts;

2973 lava pillars

2976 lobate flow, slightly sedimented

2976 lobate flow, slightly sedimented

2968 climbing up a hill

2971 pillow lava, unsedimented

2981 climbing a small pillow mound

2964 pillow lava, slightly sedimented

2967 sediment spots

2978 pillow lava, slightly sedimented

2972 large tube

2970 nice tubes, parallel

2971 jumbled lava

2970 fish

2968 hackley lava

2977 fish

2965 mussel patch

2969 still image

2969 shimmering water

2966 HD ON

2973 many mussels patches in the back

2967 mussel patch

2967 HD OFF

2973 next patch in the back

2971 small hill completley covered by mussels

2972 stillimage

2973 hackly lava

2969 lobate flow, slightly sedimented

2980 pile of lava sheets

2980 fish

2974 linear sedimentary structures

2977 sheet flows came from the right

2973 hackly lava ridge

2980 marker visible

2974 bacterial mat, patchy

2976 sisters Peak reached

2972 basis at 2993 meter

2977 HD ON

2967 flying from teh base to the top

2971 top reached

2972 top at 2979, 13 m high

2973 HD OFF

2975 HD ON

2975 HD OFF

2975 looking for a place for sampling

2974 HD ON

2974 HD OFF

2974 HD OFF

2974 HD ON

2973 HD OFF

2976 found a parking spot in 11,2m height at Sisters
Peak

2972 HD ON

2971 HD OFF

2976 few smaller orifices at the top

2972 park at underneath ledge with most intense
venting above

2974 next task:KIPS sampling and T measurement

2972 HD ON

2972 HD ON

2973 HD OFF

2973 HD OFF

2973 HD ON

2974 HD ON

2974 still image

2973 temperature "only" 200°C, move to a different
orifice

2972 still image

2974 Tmax around 320°C, but nozzle could be a bit
more in

2976 KIPS ON

2977 KIPS OFF

2974 pump on and off, a little bocked with debris

2976 around 300°C

2973 filling A2 pump off

2973 sample_2

2970 still difficult to position the nozzle into the small
orifice

dive 308ROV



UTC Time
19:46:13
19:46:20
19:46:57
19:48:31
19:49:52
19:50:18
19:50:31
19:50:33
19:50:58
19:52:00
19:52:11
19:52:26
19:53:32
19:53:46
19:54:09
19:54:33
19:54:41
19:56:28
19:56:32
19:57:02
19:58:15
20:00:38
20:00:40
20:01:35
20:01:41
20:03:13
20:05:45
20:05:49
20:05:54
20:06:43
20:07:12
20:07:18
20:07:56
20:08:46
20:08:49
20:09:00
20:11:45
20:11:46
20:12:56
20:13:39
20:18:15
20:18:16
20:18:30
20:22:03
20:24:24
20:38:12
20:38:24
20:38:41
20:38:42
20:40:15
20:44:54

20:47:09
20:47:24
20:47:41
20:47:41
20:48:50
20:49:28
20:50:44
20:51:28
20:54:31
20:56:12
20:58:40
20:59:04
21:04:33
21:04:57

21:07:54
21:08:13
21:08:46
21:11:30
21:11:39
21:17:07
21:17:33
21:20:03
21:20:52
21:23:04
21:26:09
21:31:22
21:34:27
21:34:31
21:40:35
21:46:36
21:48:38
21:48:59
21:52:21
21:52:46
21:54:25

ROV Lat
-4.80322
-4.80318
-4.80318
-4.80325
-4.80322
-4.80323
-4.80322
-4.80322
-4.80318
-4.80317
-4.80317
-4.80318
-4.80317
-4.80322
-4.80323
-4.80323
-4.80320
-4.80318
-4.80315
-4.80317
-4.80313
-4.80318
-4.80318
-4.80317
-4.80317
-4.80318
-4.80327
-4.80328
-4.80328
-4.80327
-4.80320
-4.80325
-4.80317
-4.80317
-4.80317
-4.80322
-4.80318
-4.80318
-4.80325
-4.80320
-4.80323
-4.80323
-4.80320
-4.80325
-4.80315
-4.80313
-4.80317
-4.80317
-4.80317
-4.80317
-4.80322

-4.80295
-4.80285
-4.80285
-4.80285
-4.80280
-4.80283
-4.80278
-4.80277
-4.80283
-4.80282
-4.80278
-4.80273
-4.80260
-4.80255

-4.80255
-4.80257
-4.80263
-4.80285
-4.80285
-4.80298
-4.80292
-4.80292
-4.80287
-4.80290
-4.80295
-4.80290
-4.80290
-4.80290
-4.80288
-4.80290
-4.80287
-4.80283
-4.80288
-4.80290
-4.80290

ROV Lon
-12.37190
-12.37187
-12.37190
-12.37183
-12.37183
-12.37193
-12.37187
-12.37187
-12.37192
-12.37182
-12.37183
-12.37190
-12.37180
-12.37180
-12.37180
-12.37183
-12.37185
-12.37185
-12.37187
-12.37185
-12.37187
-12.37188
-12.37188
-12.37187
-12.37185
-12.37192
-12.37185
-12.37178
-12.37178
-12.37198
-12.37188
-12.37190
-12.37190
-12.37190
-12.37190
-12.37188
-12.37185
-12.37185
-12.37187
-12.37187
-12.37188
-12.37188
-12.37183
-12.37185
-12.37182
-12.37190
-12.37187
-12.37188
-12.37188
-12.37188
-12.37188

-12.37152
-12.37152
-12.37152
-12.37152
-12.37135
-12.37128
-12.37127
-12.37128
-12.37130
-12.37128
-12.37132
-12.37132
-12.37128
-12.37130

-12.37128
-12.37130
-12.37127
-12.37133
-12.37133
-12.37130
-12.37130
-12.37132
-12.37125
-12.37133
-12.37135
-12.37130
-12.37137
-12.37137
-12.37135
-12.37135
-12.37135
-12.37135
-12.37130
-12.37133
-12.37137

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2979

2989
2987
2985
2985
2979
2977
2978
2977
2975
2976
2980
2981
2980
2980

2982
2982
2981
2981
2981
2987
2987
2985
2986
2986
2986
2987
2987
2987
2987
2987
2987
2987
2987
2987
2987

20

184
184

184

12.8 -4.8033328
12.9 -4.8033328
13.3 -4.8033328
13.4 -4.8033328
12.8 -4.8033328
12.5 -4.8033328
12.8 -4.8033328
12.8 -4.8033328
12.7 -4.8033328
13.3 -4.8033328
12.7 -4.8033328
12.6 -4.8033328
13.3 -4.8033328
13.3 -4.8033328
13.3 -4.8033328
12.5 -4.8033328
12.5 -4.8033328
12.7 -4.8033328
12.7 -4.8033328
13.4 -4.8033328
13.4 -4.8033328
12.9 -4.8033328
13.4 -4.8033328
13.2 -4.8033328
13.4 -4.8033328
13.2 -4.8033328
13.3 -4.8033328
13.3 -4.8033328
12.6 -4.8033328

13 -4.8033328
13.4 -4.8033328
13.3 -4.8033328
13.3 -4.8033328
13.3 -4.8033328
13.3 -4.8033328
13.3 -4.8033328
13.4 -4.8033328

13 -4.8033328
13.3 -4.8033328
13.4 -4.8033328
13.3 -4.8033328
13.3 -4.8033328
13.3 -4.8033328
12.9 -4.8033328
12.9 -4.8033328
13.2 -4.8033328

13 -4.8033328

13 -4.8033328

13 -4.8033328
13.2 -4.8033328

14 -4.8033328

2.4 -4.8033328

3 -4.8033328
3.1 -4.8033328
3.1 -4.8033328
1.9 -4.8035002
3.1 -4.8033328
1.5 -4.8033328

2 -4.8033328
3.9 -4.8033328
3.6 -4.8033328
1.6 -4.8033328
0.5 -4.8033328
5.4 -4.8033328
4.7 -4.8033328

3.5 -4.8033328
3.5 -4.8033328
3.8 -4.8033328
2.1 -4.8033328

3 -4.8033328
2.6 -4.8033328
2.4 -4.8033328
2.6 -4.8033328
1.3 -4.8033328
1.3 -4.8033328
1.4 -4.8033328
0.7 -4.8033328
0.7 -4.8033328
0.6 -4.8033328
0.7 -4.8033328
0.5 -4.8033328
0.6 -4.8033328
0.6 -4.8033328
0.6 -4.8033328
0.6 -4.8033328
0.6 -4.8033328

A28

Ship Lon
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003

-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3710003
-12.3708334
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675

-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675

01. April - 11. May, 2009

Water Depth Comment

2968 KIPS ON

2969 max 375°C

2972 filling A2 once more

2974 still image

2974 KIPS OFF

2976 KIPS ON

2975 filling A1

2975

2973 375°C still - excellent!

2972 KIPS OFF

2977 Dosierpumpe on

2971 373°C still

2973 360°C

2975 close Dosierpumpe

2972 373°C

2975 KIPS ON

2974 filling A3

2971 KIPS OFF

2971 KIPS ON

2969 small blocking pump off and on, now it works

2977 372°C still, very stable

2977 KIPS OFF

2977

2977 KIPS ON

2977 filling B4

2973 375°C

2973 KIPS OFF

2973 375°

2073 [SamplelsI——

2976 KIPS ON

2968 filling B5

2980 siill 375°C

2974 still image

2976 still image

2976 still image

2976 still images of sampling spot

2975 KIPS OFF

2975 [SampleleNI—

2979 KIPS ON

2972 filling B6, temperature stable at 375°C

2975 KIPS OFF

2975

2974 KIPS finished for the day

2973 stow away KIPS

2978 grabing Ti major D2

2978

2978 sampling D2 Ti major

2965 still image

2965 still image

2971 finished sampling fluids

2973 next task: collect rocks with young mussels at
Golden Valley

2973

2973 HD ON

2972 Gorgonia

2972 Gorgonia

2973 mussels on shoulder of fault

2970 Golden Valley reached?

2974 marker no. 6

2974 HD OFF

2972 marker 6 is at Golden Valley

2972 pillows covered with limpets

2970 follow the trench/fault to NE (heading 43)

2971 actually looking NE but flying N

2972 northern edge of fault/trench

2971 turning ROV and move back south into the trench
towards GoldenValley

2970 fault is 2,18m wide

2966 HD ON

2968 flying over opening of fault to the south

2970 Golden Valley, walls coveredwith mussels

2970 HD OFF

2971 dense coverage with mussels on the walls

2970 HD ON

2971 HD OFF

2971 HD ON

2973 HD OFF

2975 trying to collect a rock with small mussels

2980 selected piece is too big to grab with Orion

2973 big rock piece pushed on to the proch

2973

2970 taking a mussel net

2979 HD ON

2975 HD OFF

2973 HD of mussel scooping

2974

2974 a few mussels in net as this sample

2974 mussel net stowed into sample drawer

dive 308ROV



UTC Time
21:56:20
21:56:21
21:56:34
22:01:55
22:04:50
23:47:55

ROV Lat
-4.80287
-4.80293
-4.80295
-4.80283
-4.80292
0.00000

ROV Lon
-12.37135
-12.37132
-12.37132
-12.37138
-12.37133
0.00000

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

2987
2987
2987
2987
2984
17 -

33
33
33
34
36

0.6 -4.8033328
0.6 -4.8033328
0.6 -4.8033328
0.6 -4.8033328
3.2 -4.8033328

-4.8033328

A 29

Ship Lon
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3706675
-12.3704996

01. April - 11. May, 2009

Water Depth Comment
2978 still image
2978 still image
2982 still images from little smoker
2972 a number of still images of small smoker
2970 OFF THE BOTTOM
2969 ON DECK

dive 308ROV



Meteor M78/2 MARSUD V 01. April - 11. May, 2009

Cruise: MAR SOUTH V
Date: 26.04.2009
Station: M78-2_312ROV
Targets: Nibelungen

UTC Time ROV Lat ROV Lon ROV Depth ROV Headin¢ ROV Altitude Ship Lat Ship Lon Water Depth Comment

15:15:23 0.00000 0.00000 0 -- - -8.2978334  -13.5085001 0 IN THE WATER

16:04:35 -8.29828 -13.50772 2000 286 36 -8.298667 -13.507 2937 2000 m ROV descending ok
16:19:35 -8.29805 -13.50735 2499 332 36 -8.298667 -13.507 2930 2500 m ROV descending ok
16:31:32 -8.29817 -13.50737 2905 251 20.4 -8.298667 -13.507 2928 AT THE BOTTOM

16:31:32 -8.29817 -13.50737 2905 251 20.4 -8.298667 -13.507 2928

16:31:32 -8.29817 -13.50737 2905 251 20.4 -8.298667 -13.507 2928 Rimicaris, swarms

16:32:53 -8.29813 -13.50740 2913 349 13 -8.298667 -13.507 2949 pillow lava, > 50% sediment
16:34:18 -8.29818 -13.50747 2908 267 13.3 -8.298667 -13.507 2948 turning west

16:35:19 -8.29815 -13.50755 2907 304 7.9 -8.298667 -13.507 2942 dead chimneys

16:35:30 -8.29812 -13.50753 2910 306 5.9 -8.298667 -13.507 2944 HD ON

16:36:51 -8.29808 -13.50753 2910 250 5.5 -8.298667 -13.507 2938 HD OFF

16:37:08 -8.29807 -13.50757 2910 244 5.4 -8.298667 -13.507 2949 still image

16:38:23 -8.29808 -13.50755 2910 216 3.9 -8.298667 -13.507 2947 still image

16:40:46 -8.29808 -13.50758 2909 238 4.6 -8.2988329 -13.507 2934 in front of dead chimneys
16:42:14 -8.29817 -13.50760 2911 351 5.1 -8.298667 -13.507 2944 preparing to sample

16:44:38 -8.29803 -13.50757 2912 4 1.4 -8.298667 -13.507 2950 HD ON

16:44:59 -8.29817 -13.50750 2912 4 1.5 -8.298667 -13.507 2942 HD OFF

16:45:11 -8.29813 -13.50753 2912 4 1.5 -8.298667 -13.507 2945 still image

16:48:17 -8.29807 -13.50753 2912 353 1.6 -8.298667 -13.507 2940 drawer open

16:49:05 -8.29817 -13.50753 2912 353 1.6 -8.298667 -13.507 2939 opening sample box

16:50:15 -8.29813 -13.50753 2912 354 1.6 -8.298667 -13.507 2948 sample 312 ROV-1

16:50:58 -8.29813 -13.50755 2912 354 1.6 -8.298667 -13.507 2939 chimney beneath grey box
16:53:23 -8.29810 -13.50753 2912 354 1.7 -8.298667 -13.507 2947 box open

16:55:47 -8.29810 -13.50753 2912 354 1.7 -8.298667 -13.507 2942 taking second chimney sample
17:09:26 -8.29812 -13.50760 2912 354 1.7 -8.298667 -13.507 2936 pieces of chimney into box
17:42:11 -8.29805 -13.50753 2912 354 1.5 -8.298667 -13.507 2945 HD ON

17:44:56 -8.29815 -13.50760 2912 355 1.5 -8.298667 -13.507 2945 HD OFF

17:47:51 -8.29808 -13.50758 2912 354 1.4 -8.298667 -13.507 2945 box closed, drawer in
17:48:11 -8.29808 -13.50755 2912 355 1.4 -8.298667 -13.507 2944 moving on to Drachenschlund
17:53:54 -8.29777 -13.50752 2897 54 7.7 -8.298667 -13.507 2935 smoke

17:55:05 -8.29763 -13.50743 2900 303 13 -8.298667 -13.507 2946 Marker 9

17:56:41 -8.29773 -13.50737 2904 272 4.9 -8.298667 -13.507 2928 HD ON

17:58:47 -8.29772 -13.50753 2911 236 0.6 -8.298667 -13.507 2940 still image

17:59:26 -8.29775 -13.50748 2911 238 0.9 -8.298667 -13.507 2948 landed at drachenschlund
18:01:05 -8.29773 -13.50748 2911 273 1.6 -8.298667 -13.507 2932 HD OFF

18:34:19 -8.29772 -13.50752 2902 285 6.7 -8.298667 -13.507 2926 cable to temperature sensor burnt in vent fluid
18:35:00 -8.29773 -13.50753 2894 227 11.5 -8.298667 -13.507 2929 max temperature was 425 °C
18:36:57 -8.29778 -13.50763 2876 69 17.5 -8.298667 -13.507 2927 temperatures around 392 - 405 °C after cable was
19:47:43 -8.29760 -13.50825 2801 260 30.5 -8.2978334  -13.5065002 2929 ROV general power failure due to overheating of m
20:08:28 -8.29752 -13.50822 2789 260 30.5 -8.2978334  -13.5065002 2940 dive terminated. power supply does not cool down.
20:56:03 -8.29705 -13.50745 1583 305 30.5 -8.297833 -13.5065 2935 OFF THE BOTTOM

21:48:58 -8.29708 -13.50730 11 -- - -8.298 -13.506333 2942 ON DECK

A 30 dive 312ROV



Meteor M78/2 MARSUD V 01. April - 11. May, 2009

Cruise: MAR SOUTH V
Date: 27.04.2009
Station: M78-2_314ROV
Targets: Nibelungen

UTC Time ROV Lat ROV Lon ROV Depth ROV Headin¢ ROV Altitude Ship Lat Ship Lon Water Depth Comment

09:58:46 0.00000 0.00000 0 -- - -8.297 -13.508667 2886 IN THE WATER

11:03:30 -8.29797 -13.50672 2645 330 30.5 -8.2974997  -13.5063334 2942 ROV descending without problems. Cable to
temperature sensor repaired and working fine

11:06:07 -8.29788 -13.50692 2751 347 30.5 -8.2976665  -13.5061674 2948 2750 m descending ok

11:10:29 -8.29777 -13.50703 2918 347 18.8 -8.2976665  -13.5061674 2942 AT THE BOTTOM

11:11:25 -8.29775 -13.50702 2927 346 13.8 -8.2974997  -13.5061674 2930 landed at bottom, E of entrance to
Drachenschlund

11:13:11 -8.29792 -13.50693 2927 297 13 -8.2976665  -13.5063334 2943 cameras white balance set

11:18:01 -8.29768 -13.50722 2919 328 2 -8.2974997  -13.5061674 2946 flying uphill, boulders, rock outcrops, sandy
surface of the sediment

11:18:42 -8.29767 -13.50725 2916 326 2.1 -8.2976665 -13.5063334 2948 FeOOH fragments from gravel to rock size, steep
slope

11:20:45 -8.29775 -13.50737 2907 212 5.8 -8.2976665 -13.5063334 2948 Marker found

11:22:59 -8.29773 -13.50733 2905 273 8.5 -8.2974997  -13.5061674 2924 HD ON

11:26:12 -8.29777 -13.50747 2908 276 0.3 -8.2976665  -13.5061674 2955 still image

11:27:27 -8.29775 -13.50750 2909 274 1-8.2976665 -13.5063334 2951 still image

11:27:31 -8.29775 -13.50750 2909 274 0.9 -8.2976665  -13.5063334 2951 still image

11:28:16 -8.29780 -13.50750 2909 274 0.8 -8.2974997  -13.5061674 2940 nice still images of the vent, clear sight, w/ fish

11:28:49 -8.29778 -13.50752 2909 274 0.8 -8.2976665  -13.5061674 2928 HD OFF

11:28:54 -8.29778 -13.50750 2909 274 0.8 -8.2974997  -13.5061674 2936 HD ON

11:32:56 -8.29777 -13.50747 2909 272 0.7 -8.2974997  -13.5061674 2928 HD OFF

11:34:19 -8.29783 -13.50745 2909 273 0.7 -8.2974997  -13.5061674 2946 HD ON

11:35:16 -8.29768 -13.50747 2909 273 0.7 -8.2974997  -13.5061674 2934 HD OFF

11:36:11 -8.29778 -13.50745 2910 272 0.7 -8.2976665  -13.5061674 2945 HD ON

11:39:33 -8.29780 -13.50753 2910 265 0.5 -8.2976665  -13.5061674 2932 still image

11:39:45 -8.29775 -13.50747 2910 265 0.5 -8.2976665  -13.5061674 2934 HD ON

11:42:07 -8.29782 -13.50750 2910 267 0.5 -8.2974997 -13.5061674 2946 we try to bring the ROV closer to the orifice, step
by step

11:42:17 -8.29777 -13.50750 2910 267 0.5 -8.2976665  -13.5063334 2953 HD OFF

11:43:40 -8.29775 -13.50752 2910 270 0.5 -8.2974997  -13.5063334 2948 HD ON

11:46:48 -8.29780 -13.50743 2910 270 0.5 -8.2974997  -13.5061674 2937 KIPS ON

11:47:22 -8.29778 -13.50745 2910 270 0.5 -8.2976665  -13.5061674 2950 Filling bottle A1, 368 °C

11:47:22 -8.29778 -13.50745 2910 270 0.5 -8.2976665  -13.5061674 2950

11:48:59 -8.29775 -13.50745 2910 270 0.5 -8.2976665  -13.5063334 2947 HD OFF

11:49:51 -8.29772 -13.50747 2910 270 0.5 -8.2974997  -13.5063334 2942 in situ fixation on for 1 minute

11:51:47 -8.29777 -13.50753 2910 270 0.5 -8.2976665  -13.5063334 2957 KIPS OFF

11:51:55 -8.29777 -13.50753 2910 270 0.5 -8.2976665  -13.5063334 2946 KIPS ON

11:55:47 -8.29777 -13.50750 2910 270 0.5 -8.2974997  -13.5061674 2944 HD ON

11:58:19 -8.29780 -13.50745 2910 270 0.5 -8.2976665  -13.5063334 2945 Filling A2

11:58:19 -8.29780 -13.50745 2910 270 0.5 -8.2976665  -13.5063334 2945

11:58:33 -8.29778 -13.50748 2910 270 0.5 -8.2976665  -13.5063334 2954 filling A3

11:58:33 -8.29778 -13.50748 2910 270 0.5 -8.2976665  -13.5063334 2954

11:59:03 -8.29775 -13.50752 2910 270 0.5 -8.2976665  -13.5063334 2943 HD OFF

12:05:29 -8.29778 -13.50745 2910 270 0.5 -8.2974997  -13.5063334 2947 Filling B4 to B6

12:05:29 -8.29778 -13.50745 2910 270 0.5 -8.2974997  -13.5063334 2947

12:05:29 -8.29778 -13.50745 2910 270 0.5 -8.2974997  -13.5063334 2947

12:05:29 -8.29778 -13.50745 2910 270 0.5 -8.2974997  -13.5063334 2947

12:06:51 -8.29777 -13.50750 2910 270 0.5 -8.2976665  -13.5063334 2941 still image

12:24:37 -8.29777 -13.50743 2910 269 0.5 -8.2976665  -13.5061674 2944 clear fluid from KIPS outlet

12:25:29 -8.29778 -13.50745 2910 269 0.5 -8.2976665  -13.5063334 2938 bring the nozzle higher into the mixing zone with
ambient seawater so that sampling for Mirjam is
at 100 °C

12:27:20 -8.29777 -13.50748 2910 269 0.5 -8.2974997  -13.5061674 2950 HD ON

12:27:44 -8.29777 -13.50748 2910 -- - -8.2974997  -13.5061674 2949 still image

12:28:46 -8.29778 -13.50747 2910 269 0.5 -8.2974997  -13.5061674 2934 still images KIPS outlet w/ smoke, orifice w/
nozzle at higher position

12:29:20 -8.29778 -13.50743 2910 269 0.5 -8.2976665  -13.5063334 2950 sampling temperature for bottles C7-9 is 90-120
°C

12:29:20 -8.29778 -13.50743 2910 269 0.5 -8.2976665  -13.5063334 2950

12:29:20 -8.29778 -13.50743 2910 269 0.5 -8.2976665  -13.5063334 2950

12:29:20 -8.29778 -13.50743 2910 269 0.5 -8.2976665  -13.5063334 2950

12:30:26 -8.29780 -13.50742 2910 269 0.5 -8.2974997  -13.5063334 2944 HD ON

12:30:28 -8.29780 -13.50742 2910 269 0.5 -8.2974997  -13.5061674 2944 HD OFF

12:30:43 -8.29782 -13.50745 2910 269 0.5 -8.2976665 -13.5063334 2939 HD from sampling the smoke

12:44:42 -8.29778 -13.50748 2910 269 0.5 -8.2976665  -13.5061674 2942 pump off

12:46:07 -8.29777 -13.50750 2910 269 0.5 -8.2976665  -13.5063334 2938 KIPS sampling finished

12:49:39 -8.29773 -13.50747 2910 269 0.5 -8.2974997 -13.5061674 2959 Scanning of tzhe orifice for maximum fluid
temperature resultes in 370 °C max

12:53:50 -8.29780 -13.50752 2909 286 0.9 -8.2974997  -13.5061674 2939 off bottom

12:54:40 -8.29772 -13.50748 2900 277 6.5 -8.2976665 -13.5063334 2951 flying along steep edge to the north

12:55:37 -8.29763 -13.50743 2900 334 3.9 -8.2974997  -13.5063334 2952 pillow lava, < 50% sediment

12:55:46 -8.29767 -13.50747 2899 359 3.5 -8.2976665  -13.5063334 2949 inactive chimney

12:56:29 -8.29763 -13.50752 2897 349 5.3 -8.2976665 -13.5063334 2937 HD ON

12:59:01 -8.29757 -13.50767 2893 308 7 -8.2974997  -13.5061674 2937 inactive chimney, broken in the middle

12:59:03 -8.29757 -13.50767 2893 309 7.5 -8.2976665 -13.5061674 2937 HD OFF

12:59:45 -8.29755 -13.50752 2893 291 9.4 -8.2976665 -13.5061674 2935 eventually pillows in the back; visiible in the HD

13:00:25 -8.29748 -13.50750 2897 335 5.3 -8.2976665 -13.5061674 2950 flying to North along the ridge

13:00:53 -8.29753 -13.50755 2899 357 2.8 -8.2976665  -13.5063334 2954 probably basaltic

13:02:16 -8.29743 -13.50762 2895 355 2.5-8.2974997  -13.5063334 2953 looks basaltic, but not clear; full of talus

13:02:50 -8.29738 -13.50770 2895 359 0.9 -8.2974997  -13.5063334 2951 attempt to get a sample

A 31 dive 314ROV



UTC Time
13:07:25

13:07:44
13:09:23
13:09:23
13:09:50
13:10:27
13:10:30
13:11:21

13:12:29
13:13:02

13:13:33
13:15:07
13:17:18
13:18:19

13:19:50
13:20:23
13:20:43
13:22:05
13:22:18
13:22:24
13:25:13
13:30:44

13:31:37

13:32:30
13:33:29
13:34:11
13:35:47
13:36:10

13:36:39
13:37:58

13:37:59
13:39:50

13:40:09
13:41:20
13:41:51
13:43:11
13:43:22
13:44:00
13:44:18
13:48:47
13:49:05
13:49:12
13:49:36

13:50:07
13:52:18
13:53:31
13:53:47
13:54:53
13:55:47
13:56:38
13:57:42
13:58:15
14:01:06
14:01:17
14:01:20
14:03:47

14:04:15
14:05:05
14:05:27
14:08:28
14:10:58
14:11:00
14:12:03
14:12:59
14:13:23
14:13:56

14:15:20
14:15:31
14:17:13
14:17:35
14:17:39
14:18:05
14:18:14
14:19:05
14:20:26
14:21:06

ROV Lat
-8.29737

-8.29730
-8.29740
-8.29740
-8.29738
-8.29738
-8.29738
-8.29737

-8.29728
-8.29725

-8.29718
-8.29710
-8.29698
-8.29682

-8.29673
-8.29667
-8.29667
-8.29660
-8.29663
-8.29663
-8.29662
-8.29665

-8.29663

-8.29658
-8.29658
-8.29658
-8.29653
-8.29653

-8.29650
-8.29650

-8.29650
-8.29647

-8.29647
-8.29642
-8.29648
-8.29647
-8.29643
-8.29640
-8.29640
-8.29638
-8.29642
-8.29635
-8.29642

-8.29637
-8.29642
-8.29632
-8.29625
-8.29622
-8.29620
-8.29620
-8.29617
-8.29620
-8.29617
-8.29617
-8.29617
-8.29615

-8.29618
-8.29617
-8.29617
-8.29618
-8.29613
-8.29613
-8.29617
-8.29620
-8.29622
-8.29620

-8.29618
-8.29618
-8.29613
-8.29618
-8.29618
-8.29613
-8.29617
-8.29617
-8.29610
-8.29603

ROV Lon
-13.50763

-13.50767
-13.50762
-13.50762
-13.50762
-13.50753
-13.50753
-13.50758

-13.50762
-13.50762

-13.50760
-13.50762
-13.50758
-13.50755

-13.50767
-13.50770
-13.50775
-13.50778
-13.50780
-13.50780
-13.50753
-13.50697

-13.50682

-13.50670
-13.50662
-13.50650
-13.50637
-13.50637

-13.50628
-13.50622

-13.50622
-13.50610

-13.50612
-13.50608
-13.50603
-13.50587
-13.50588
-13.50587
-13.50583
-13.50538
-13.50537
-13.50535
-13.50532

-13.50527
-13.50523
-13.50508
-13.50505
-13.50497
-13.50483
-13.50475
-13.50473
-13.50475
-13.50470
-13.50470
-13.50470
-13.50463

-13.50465
-13.50463
-13.50463
-13.50448
-13.50452
-13.50452
-13.50453
-13.50452
-13.50448
-13.50443

-13.50433
-13.50442
-13.50445
-13.50447
-13.50447
-13.50440
-13.50438
-13.50430
-13.50418
-13.50417

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

2897

2897
2897
2897
2897
2897
2897
2896

2897
2897

2897
2897
2901
2899

2889
2886
2884
2876
2877
2876
2903
2938

2944

2948
2951
2952
2952
2950

2947
2941

2941
2931

2930
2929
2926
2924
2923
2921
2921
2915
2915
2914
2912

2910
2900
2891
2888
2881
2881
2880
2879
2879
2879
2879
2879
2871

2869
2865
2863
2848
2834
2834
2831
2832
2831
2831

2830
2830
2830
2830
2830
2829
2830
2831
2832
2833

292

293
292
292
292

292
332

341
323
345
318

335
327
327
328
332
345

90

100
105
106
94
74
73
74
85
84
85

1.3 -8.2974997

1.3 -8.2976665
1.2 -8.2976665
1.2 -8.2976665
1.3 -8.2976665

-8.2976665
1.3 -8.2976665
2.9 -8.2974997

1.3 -8.2974997
1.4 -8.2976665

2.8 -8.2974997
5.7 -8.2974997
7.2 -8.2974997
5.9 -8.2974997

6.4 -8.2976665
6.9 -8.2976665
8.2 -8.2976665
5.9 -8.2974997
5.9 -8.2974997
5.9 -8.2976665
2.6 -8.2974997
3.1 -8.2976665

2.2 -8.2974997

2.3 -8.2974997
1.6 -8.2974997
3.4 -8.2974997
3.3 -8.2974997
2.2 -8.2974997

4 -8.2974997
3.2 -8.2973328

3.4 -8.2973328
6.9 -8.2973328

8 -8.2973328
1.5 -8.2973328
3.9 -8.2971668
2.4 -8.2971668
3.1 -8.2971668
3.6 -8.2971668
2.2 -8.2971668
2.7 -8.2971668
2.7 -8.2971668

3 -8.2971668
3.8 -8.2971668

4.1 -8.2971668
1.3 -8.2973328

4 -8.2973328

5 -8.2973328
4.3 -8.2974997
0.3 -8.2974997
0.9 -8.2974997
1.3 -8.2976665
1.3 -8.2976665
1.8 -8.2978334
2.1 -8.2978334

2 -8.2978334
3.7 -8.2980003

5.3 -8.2980003
8.6 -8.2980003
11.9 -8.2980003
20.7 -8.2980003
8.2 -8.2980003
8.3 -8.2980003
17.9 -8.2980003
17.1 -8.2980003
17.1 -8.2980003
17.1 -8.2980003

1.6 -8.2980003
1.1 -8.2980003
0.8 -8.2980003
0.8 -8.2980003
1.3 -8.2980003
0.5 -8.2980003
0.8 -8.2980003
0.8 -8.2980003

1 -8.2980003
1.7 -8.2980003

A 32

Ship Lon
-13.5061674

-13.5061674
-13.5063334
-13.5063334
-13.5063334
-13.5063334
-13.5063334
-13.5063334

-13.5061674
-13.5061674

-13.5061674
-13.5061674
-13.5061674
-13.5061674

-13.5063334
-13.5063334
-13.5063334
-13.5061674
-13.5061674
-13.5061674
-13.5061674
-13.5061674

-13.5061674

-13.5061674
-13.5061674
-13.5061674
-13.5059996
-13.5059996

-13.5059996
-13.5059996

-13.5059996
-13.5058327

-13.5058327
-13.5056667
-13.5056667
-13.5054998
-13.5054998
-13.5054998
-13.5054998
-13.5054998
-13.5053329
-13.5053329
-13.5053329

-13.5053329

-13.505167
-13.5050001
-13.5050001
-13.5048332
-13.5048332
-13.5046673
-13.5046673
-13.5045004
-13.5043325
-13.5043325
-13.5043325
-13.5039997

-13.5039997
-13.5039997
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328

-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328

01. April - 11. May, 2009

Water Depth Comment

2933 two samples from the same spot; one sample no

2935 sample 314 ROV-10

2917 ROV

2917

2939 stone one into the drwawer beside the box

2944 stone 2 at the same plcase

2944 sample STOP

2945 continuing the tour to North along the flank of the
rift

2952 talus, boulder size

2931 talus blocks just passed probably m-sized pillows

2941 talus, pebble size

2950 steep wall made of pebble-sized talus

2943 talus obviusly fixed by some matrix

2952 now less dense talus wall, much more sediments

2937 stillimage

2945 HD ON

2945 change to massive pillow

2939 top of the pillow mound

2935 pillow lava, > 50% sediment

2935 HD OFF

2938 pillow lava, > 50% sediment

2937 we moved last minutes to the West, down into the
valley again

2927 probably talus of pillow basalt, highly mixed with
sedim.

2932 big pillows as talus

2942 talus, boulder size

2949 blocks of pillows in between; lot of sediment

2941 end of map reached

2950 climbing a rift probably made of talus from pillow
basalt

2934 broken m-sized pillows visible

2934 still talus of pillow bas; lot of sediment in between

2934

2920 top of the hill: pillow basalt outcrop; nice tubes
(still cam)

2937 stillimage

2914 pillow lava, > 50% sediment

2921 pillow to lobate flow

2910 climbing up a wall of pillow bas

2910 still image

2912 lobate flow, > 50 % sediment

2908 some kind of plateau

2908 new map made in the previous night

2906 heading to the hill in eastwards

2905 still image

2880 nice pillows (still cam); high amount of sediments

2930 steep wall of pillow bas in front of us

2888 reaching some kind of plateau; 90% sediment

2884 lots of talus of pillow basalt, many sediment

2882 climbing further to East

2869 pillow lava, > 50% sediment

2872 reaching a plateau; 100% sediment

2874 Holothurian

2865 HD ON

2858 HD OFF

2857 HD ON

2868 Holothurian

2868 HD OFF

2872 climbing a hill on the way to West; talus of pillow
bas

2865 now the related outcrop of pillow bas

2879 broken tubes, broken pillows in the outcrop

2868 steep wall no sediments

2866 still wall of pillow bas

2872 still climbing in steep pillow bas wall

2872 HD ON

2870 something strange in the gaps between pillows

2866 tannatosynosis

2876 HD OFF

2869 place where mussel shells and other things where
sedimented together

2871 large pillows with animal

2869 HD ON

2871 stillimage

2870 HD OFF

2870 anemone

2868 Heading to the top of the hill in the W

2868 pillow lava, > 50% sediment

2866 pillow lava, > 50% sediment

2874 sediment with ripple marks

2875 "schill", carbonate shells

dive 314ROV



UTC Time
14:21:26
14:21:28
14:23:01
14:23:03
14:24:16
14:24:29
14:25:01
14:25:06
14:25:19
14:25:29
14:25:47
14:25:51
14:26:14
14:27:54
14:28:22
14:28:59
14:30:58
14:31:02
14:31:48

14:31:58
14:32:12
14:32:54
14:33:55
14:34:22
14:38:09

14:43:46

14:47:59

14:53:20

15:11:50
15:25:33

15:26:08

15:27:24
15:29:07

15:34:36
15:37:01

15:39:04
15:41:00
15:41:11
15:41:27
15:41:55
15:42:35
15:45:28

15:45:49
15:46:38

15:50:13
15:51:38
15:54:47

15:54:49
15:54:53
15:56:16
15:56:46
15:57:57
15:58:00
15:58:18
15:59:22

16:00:22
16:00:42
16:01:08
16:02:36
16:03:54

16:05:38
16:06:22
16:06:32
16:07:52
16:09:19
16:09:44
18:39:48

ROV Lat
-8.29600
-8.29600
-8.29607
-8.29607
-8.29600
-8.29605
-8.29605
-8.29605
-8.29605
-8.29605
-8.29605
-8.29605
-8.29602
-8.29605
-8.29607
-8.29598
-8.29605
-8.29605
-8.29608

-8.29608
-8.29612
-8.29608
-8.29608
-8.29600
-8.29583

-8.29558

-8.29580

-8.29558

-8.29647
-8.29695

-8.29697

-8.29685
-8.29698

-8.29723
-8.29737

-8.29748
-8.29780
-8.29773
-8.29780
-8.29778
-8.29778
-8.29800

-8.29813
-8.29818

-8.29843
-8.29852
-8.29858

-8.29858
-8.29860
-8.29852
-8.29858
-8.29857
-8.29857
-8.29848
-8.29847

-8.29840
-8.29843
-8.29838
-8.29823
-8.29817

-8.29805
-8.29805
-8.29802
-8.29792
-8.29793
-8.29780
-8.29553

ROV Lon
-13.50417
-13.50417
-13.50402
-13.50402
-13.50382
-13.50393
-13.50390
-13.50390
-13.50387
-13.50387
-13.50387
-13.50387
-13.50387
-13.50378
-13.50370
-13.50378
-13.50357
-13.50357
-13.50350

-13.50352
-13.50353
-13.50360
-13.50350
-13.50345
-13.50337

-13.50305

-13.50253

-13.50265

-13.50283
-13.50223

-13.50225

-13.50208
-13.50185

-13.50168
-13.50175

-13.50167
-13.50195
-13.50198
-13.50198
-13.50190
-13.50200
-13.50187

-13.50202
-13.50208

-13.50223
-13.50245
-13.50280

-13.50280
-13.50282
-13.50292
-13.50297
-13.50300
-13.50300
-13.50303
-13.50310

-13.50310
-13.50315
-13.50320
-13.50318
-13.50322

-13.50322
-13.50320
-13.50320
-13.50320
-13.50323
-13.50313
-13.50147

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

2833
2833
2831
2831
2830
2829
2829
2829
2828
2828
2829 --
2829
2829
2827
2827
2827
2826
2826
2825

2826
2826
2826
2824
2822
2831

2857

2885

2869

2827
2913

2913

2922
2927

2931
2933

2934
2932
2932
2932
2932
2932
2929

2929
2930

2936
2942
2946

2946
2947
2946
2946
2944
2944 --
2944
2943

2940
2941
2940
2937
2934

2930
2928
2927
2921
2916
2915
14 --

115
124

97
106
117
117
117
235

113

120

115

183
159

159

160
200

152
196

248
221
208
207
209
229
261

239
238

274
274
242

240
250
301
295
300

304
359

358

358
21

359
360
360
360
360

1.7 -8.2980003
1.7 -8.2980003
0.6 -8.2980003
0.6 -8.2980003
1 -8.2980003
1.2 -8.2980003
1.4 -8.2980003
1 -8.2980003
1.5 -8.2980003
1.5 -8.2980003
-8.2980003

1.1 -8.2980003
0.7 -8.2980003
0.6 -8.2980003
0.5 -8.2980003
1 -8.2980003
1.3 -8.2980003
1.4 -8.2980003
3.5 -8.2980003

3.1 -8.2980003
2.9 -8.2980003
2.6 -8.2980003
4.2 -8.2980003
5.9 -8.2980003
4.3 -8.2980003

6.9 -8.2980003
7.7 -8.2978334
19.3 -8.2974997

18.7 -8.2973328
11 -8.2973328

11 -8.2973328

7.6 -8.2973328
14.8 -8.2973328

11 -8.2973328
4.8 -8.2973328

6.4 -8.2973328
0.9 -8.2973328
0.6 -8.2973328
0.6 -8.2973328
0.8 -8.2973328
1.3 -8.2973328
7.6 -8.2973328

6.3 -8.2973328
4.4 -8.2973328

3.5 -8.2973328
1.2 -8.2973328
1.5 -8.2973328

1.4 -8.2973328
1.2 -8.2973328
0.9 -8.2973328
0.9 -8.2973328
1.9 -8.2973328

-8.2973328
1.5 -8.2973328
0.6 -8.2973328

2.5 -8.2973328
0.9 -8.2973328
0.9 -8.2973328
2.2 -8.2973328
1.5 -8.2973328

2.8 -8.2973328
2.3 -8.2973328
2.6 -8.2973328
2.6 -8.2973328
2.6 -8.2973328
4 -8.2973328
-8.297833

A 33

Ship Lon
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328

-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328
-13.5038328

-13.5038328
-13.5036669
-13.5030003

-13.5026674
-13.5026674

-13.5026674

-13.5026674
-13.5026674

-13.5024996
-13.5023327

-13.5019999
-13.501833
-13.501833
-13.501833
-13.501833
-13.501833
-13.501833

-13.501833
-13.501833

-13.501833
-13.501833
-13.501833

-13.501833
-13.501833
-13.501833
-13.501833
-13.501833
-13.501833
-13.501833
-13.501833

-13.501833
-13.501833
-13.501833
-13.501833
-13.501833

-13.501833
-13.501833
-13.501833
-13.501833
-13.501833
-13.501833

-13.5025

01. April - 11. May, 2009

Water Depth Comment

2871 open pillow

2871 stillimage

2874 another pillow with mound

2874 still image

2872 HD ON

2868 Protuberances

2869 lobate flow, > 50 % sediment

2869 HD OFF

2869 HD ON

2871 HD OFF

2870 mixture of pillow and alien

2870 HD OFF

2873 still image

2865 large tube with flow structure

2873 open pillow with plant

2869 still image

2878 top of the hill

2878 pillow lava, > 50% sediment

2871 passing a small graben; on the other side talus of
what?

2871 HD ON

2870 sharp graben structure

2868 graben strikes 240°

2868 Crab

2871 Looking to the graben from the other side

2868 following the graben to E to reach the valley est of
the hill

2868 leaving the ridge heading to the valley east of the
ridge

2855 wall below seems to ocnstist of talus of pillow
basalt

2905 problem with the cable; moving up a little bit to
look for cable

2900 problems solved; heading to South

2898 facing the flank of the ridge: probably pillows,
highly sedimented

2898 many problems with the ROV in this valley,
probably due to strong current forces

2921 100% sediments in the valley

2898 outcrop looks very disrupted; not clear wether
disrupted pillows or condensed talus

2895 heading to SE, pillows in the wall

2895 heading to W to the flank; still pillow bas; highly
sedimented

2903 lobate flow, > 50 % sediment

2912 Holothurian

2903 HD ON

2929 still image

2914 HD OFF

2919 still image

2920 some minutes ago: two tubes dipping in the same
direction parallel to the slope of the hill

2905 heading to the

2923 heading to SW to reach a zone which could
represent a fault connection to Drachenschl.

2923 still lava tubes and pillows; highly sedim.

2923 some kind of vally, full with sediments

2922 sediment structures with mussel shells like dunes

2922 HD ON

2922 HD OFF

2923 still image

2922 still image of an dune-like sedim ridge

2925 Holothurian

2925 still image

2921 sediment

2924 Heading to North in the direction of the pillow
mound

2922 sediment

2912 sediment with ripple marks

2891 lots of schill

2919 first boulders visible

2923 pillow boulds probably fallen from above; should
be a steep relief

2899 talus: cracked pillow basalt

2914 approaching a flank made of broken pillows

2919 talus, boulder size

2922 talus, cobble size

2901 slope with sediments and talus of pillow basalt

2921 OFF THE BOTTOM

2932 ON DECK
sample of sulfide talus found on ROV porch =
assigned 314ROV-11

dive 314ROV



Cruise: MAR SOUTH V

Date: 29.04.2009
Station: M78-2_319ROV
Targets: Lilliput

UTC Time
11:26:24
11:31:28
11:32:26

11:39:02
11:42:58
11:46:40

11:47:03
11:48:20
11:49:22
11:49:44
11:49:46
11:51:12
11:53:32
11:54:40
11:55:10
11:56:06
11:56:45
11:56:55
11:57:10
11:57:26
11:58:20
11:59:21
11:59:33
12:00:30
12:00:54
12:01:02
12:02:27
12:02:52
12:04:19
12:06:16
12:06:18
12:06:19
12:08:26

12:10:02
12:10:44
12:11:09
12:11:47
12:13:20
12:14:37
12:16:10
12:17:37

12:19:28
12:19:55
12:19:58
12:25:10
12:31:17
12:31:51
12:33:45
12:34:13
12:37:15
12:37:46

12:37:54
12:39:54
12:40:33
12:40:38
12:41:03
12:41:54
12:44:00
12:44:21
12:44:40
12:44:40
12:45:31
12:46:06
12:46:33
12:46:46
12:47:30
12:48:40
12:49:35
12:50:18
12:51:00
12:51:00
12:51:23
12:52:09
12:52:28
12:52:31
12:54:34

ROV Lat
-9.54727
-9.54735
-9.54738

-9.54723
-9.54730
-9.54737

-9.54742
-9.54742
-9.54743
-9.54745
-9.54745
-9.54750
-9.54743
-9.54742
-9.54742
-9.54740
-9.54738
-9.54738
-9.54738
-9.54742
-9.54740
-9.54740
-9.54610
-9.54733
-9.54732
-9.54733
-9.54725
-9.54723
-9.54722
-9.54722
-9.54722
-9.54722
-9.54723

-9.54722
-9.54723
-9.54723
-9.54728
-9.54730
-9.54730
-9.54732
-9.54732

-9.54730
-9.54728
-9.54732
-9.54728
-9.54733
-9.54733
-9.54730
-9.54728
-9.54717
-9.54717

-9.54718
-9.54732
-9.54733
-9.54735
-9.54735
-9.54737
-9.54743
-9.54743
-9.54740
-9.54740
-9.54740
-9.54732
-9.54728
-9.54725
-9.54727
-9.54723
-9.54710
-9.54698
-9.54692
-9.54692
-9.54690
-9.54672
-9.54667
-9.54663
-9.54632

ROV Lon
-13.21135
-13.21170
-13.21170

-13.21097
-13.21033
-13.21007

-13.21003
-13.21002
-13.21002
-13.21000
-13.21000
-13.20997
-13.20983
-13.20985
-13.20985
-13.20982
-13.20980
-13.20980
-13.20980
-13.20978
-13.20967
-13.20957
-13.20983
-13.20942
-13.20940
-13.20938
-13.20932
-13.20933
-13.20930
-13.20930
-13.20930
-13.20930
-13.20930

-13.20930
-13.20930
-13.20927
-13.20925
-13.20918
-13.20917
-13.20917
-13.20918

-13.20917
-13.20918
-13.20917
-13.20915
-13.20903
-13.20893
-13.20880
-13.20882
-13.20863
-13.20862

-13.20862
-13.20862
-13.20863
-13.20863
-13.20870
-13.20877
-13.20895
-13.20895
-13.20898
-13.20898
-13.20897
-13.20902
-13.20903
-13.20907
-13.20910
-13.20920
-13.20923
-13.20932
-13.20937
-13.20937
-13.20937
-13.20935
-13.20933
-13.20935
-13.20925

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

677
899
943

1200
1334
1458

1472
1486
1488
1487
1487
1492
1497
1498
1498
1497
1498
1498
1498
1496
1493
1492
1491
1490
1491
1491
1493
1493
1494
1494
1494
1494
1494

1494
1494
1492
1492
1492
1493
1493
1493

1493
1493
1493
1493
1490
1492
1493
1493
1492
1491

1492
1494
1493
1494
1494
1493
1494
1493
1493
1493
1492
1492
1492
1492
1492
1492
1493
1492
1492
1492
1492
1491
1492
1492
1495

42
82
280

279
279
280

167
167
166
127
139
179
179
179

179
179
179
179
101
94
94
93

181

178
256
276
276
276
276
341
339

0.0 -9.5474997
0.0 -9.5474997
0.0 -9.5474997

0.0 -9.5474997
0.0 -9.5474997
0.0 -9.5474997

25.8 -9.5474997
9.7 -9.5474997
6.8 -9.5474997
6.7 -9.5474997
8.2 -9.5474997
3.2 -9.5474997
3.4 -9.5474997
3.9 -9.5474997
3.6 -9.5474997
4.4 -9.5474997
3.9 -9.5474997
4.7 -9.5474997
4.8 -9.5474997
5.1 -9.5474997

-- -9.5474997
4.5 -9.5474997
5.0 -9.5474997
4.3 -9.5474997
3.3 -9.5474997
2.8 -9.5474997
1.8 -9.5474997
1.8 -9.5474997
0.9 -9.5474997
0.8 -9.5474997
0.8 -9.5474997
0.8 -9.5474997
0.8 -9.5474997

0.8 -9.5474997
0.9 -9.5474997
2.0 -9.5474997
1.7 -9.5474997
1.8 -9.5474997
0.6 -9.5474997
0.6 -9.5474997
0.5 -9.5474997

0.5 -9.5474997
0.5 -9.5474997
0.5 -9.5474997
0.6 -9.5474997
3.5 -9.5474997
3.3 -9.5474997
1.7 -9.5474997
1.7 -9.5474997
3.4 -9.5474997
3.3 -9.5474997

2.8 -9.5474997
2.0 -9.5474997
2.6 -9.5474997
2.2 -9.5474997
2.2 -9.5474997
2.5 -9.5474997
1.5 -9.5474997
1.8 -9.5474997
1.8 -9.5474997
1.8 -9.5474997
2.3 -9.5474997
2.3 -9.5474997
2.2 -9.5474997
2.2 -9.5474997
1.8 -9.5474997
2.2 -9.5474997
2.0 -9.5474997
2.0 -9.5474997
2.2 -9.5474997
2.2 -9.5474997
2.1 -9.5474997
2.5 -9.5474997
2.6 -9.5474997
2.4 -9.5474997
2.0 -9.5474997

A 34

Meteor M78/2 MARSUD V

Ship Lon
-13.2101669
-13.2093334
-13.2093334

-13.2089996
-13.2088327
-13.2088327

-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327

-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327

-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327

-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327

01. April - 11. May, 2009

Water Depth Comment

1487 IN THE WATER

1491 ROV at 900m; descending without problems

1494 flushing KIPS system for the next couple of
minutes

1493 ROV at 1200m; no problems yet

1494 ROV at 1400m; close to bottom; white balance

1492 touch down is supposed to be west of Main
Lilliput; than traverse for 100m east towards Main
Lilliput

1486 altimeter kicks in

1490 AT THE BOTTOM

1491 10 m above bottom; pillow lavas

1488 Fe-oxides along fissure

1489 fish

1490 unwinding cable before moving

1490 pillow lava, slightly sedimented

1490 still image

1492 at fissure, taken still image

1490 HD ON

1496 still image

1492 HD OFF

1493 turning to north loooking along fissure

1494 pillow lava, unsedimented

1492 pillow lava, unsedimented

1491 pillow lava, unsedimented

1488 slightlymoving uphill

1491 HD ON

1490 approaching Main Lilliput, visible in HD camera

1490 mussel patch

1494 HD OFF

1493 still image

1492 fish

1490 in intense mussel bed

1490 still image

1490 still image

1491 pillows with abundant small musels (more than in
20057?)

1492 HD ON

1493 still image

1491 HD OFF

1489 HD ON

1489 HD OFF

1489 approaching Marker MA

1494 still image

1493 diffuse flow (grew coloration in the water column
above the holes)

1494 HD ON

1493 HD OFF

1493 taking severalstill images

1490 electronic marker L2 placed here

1487 lift off, moving towards east

1492 flew over thick Fe-oxides covering pillows

1494 still image

1495 back in pillows with patchy Fe-oxides

1493 pillows with thich Fe-oxide cover

1491 Pillows underneath; obviously on the other side of
this small mound ?)

1491 turning south for 15 m

1494 HD ON

1487 HD OFF

1490 pillows with some Fe-oxides

1491 turnig back west

1491 pillow lava, > 50% sediment

1492 Crinoid

1492 HD ON

1491 HD OFF

1491 HD OFF

1491 doing survey going from main lilliput to lustrog

1494 pillows with iron crusts

1492 dead mussels ahead

1493 live mussels

1493 marker MA

1493 heading now 350°

1491 pillow lava, > 50% sediment

1490 little iron oxide mounds

1493 fish

1493 fish

1493 another fish

1489 lobate flow, > 50 % sediment

1490 no lobate flow! wrong button!

1490 pillow lava, > 50% sediment

1493 lobate flow, unsedimented

dive 319ROV



UTC Time
12:55:13
12:55:34
12:57:39
12:58:10
12:58:25
12:58:52
12:59:32
13:00:38
13:00:46
13:00:48
13:02:12
13:02:22
13:02:36
13:03:17
13:05:47
13:07:07
13:07:24
13:07:46
13:09:07
13:09:10
13:09:11
13:09:23
13:09:51
13:10:16
13:10:32
13:10:42
13:11:19
13:11:57
13:14:37
13:14:54
13:15:58
13:17:51

13:21:38
13:21:51
13:22:03
13:22:19
13:22:51
13:22:55
13:24:39
13:25:59
13:27:11
13:27:12
13:28:56
13:29:50
13:30:42
13:31:10
13:34:03
13:36:37
13:37:11
13:39:30
13:40:14
13:40:18
13:40:22
13:41:19
13:43:41
13:44:03
13:44:21
13:44:36
13:45:21
13:48:57

13:49:22
13:50:29
13:50:48
13:51:52
13:53:12

13:53:15
13:53:43
13:54:40
13:54:55
13:55:14
13:56:59
13:58:16
13:58:18
13:59:28
14:00:09
14:00:44
14:04:34
14:05:24

14:06:29

14:06:47
14:07:53
14:08:43
14:09:04

ROV Lat
-9.54623
-9.54623
-9.54623
-9.54623
-9.54620
-9.54615
-9.54607
-9.54588
-9.54585
-9.54585
-9.54562
-9.54557
-9.54558
-9.54552
-9.54535
-9.54532
-9.54530
-9.54528
-9.54528
-9.54528
-9.54528
-9.54523
-9.54525
-9.54530
-9.54530
-9.54530
-9.54533
-9.54537
-9.54537
-9.54538
-9.54535
-9.54533

-9.54530
-9.54532
-9.54532
-9.54530
-9.54532
-9.54530
-9.54525
-9.54523
-9.54528
-9.54528
-9.54522
-9.54518
-9.54522
-9.54520
-9.54553
-9.54550
-9.54550
-9.54560
-9.54557
-9.54557
-9.54560
-9.54550
-9.54545
-9.54542
-9.54543
-9.54542
-9.54545
-9.54548

-9.54547
-9.54552
-9.54550
-9.54552
-9.54555

-9.54555
-9.54558
-9.54555
-9.54557
-9.54558
-9.54570
-9.54580
-9.54580
-9.54590
-9.54597
-9.54607
-9.54660
-9.54670

-9.54677

-9.54675
-9.54673
-9.54610
-9.54670

ROV Lon
-13.20923
-13.20923
-13.20927
-13.20925
-13.20927
-13.20927
-13.20925
-13.20922
-13.20922
-13.20922
-13.20917
-13.20918
-13.20918
-13.20918
-13.20917
-13.20913
-13.20912
-13.20903
-13.20890
-13.20890
-13.20890
-13.20887
-13.20883
-13.20880
-13.20883
-13.20885
-13.20885
-13.20883
-13.20878
-13.20878
-13.20880
-13.20878

-13.20872
-13.20872
-13.20873
-13.20872
-13.20872
-13.20872
-13.20872
-13.20870
-13.20870
-13.20870
-13.20870
-13.20873
-13.20870
-13.20868
-13.20890
-13.20960
-13.20968
-13.21000
-13.21012
-13.21012
-13.21007
-13.21010
-13.21027
-13.21032
-13.21032
-13.21025
-13.21023
-13.21042

-13.21050
-13.21063
-13.21062
-13.21067
-13.21075

-13.21075
-13.21073
-13.21077
-13.21077
-13.21078
-13.21082
-13.21080
-13.21080
-13.21075
-13.21073
-13.21073
-13.21063
-13.21063

-13.21058

-13.21053
-13.21038
-13.20920
-13.21020

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

1496
1496
1496
1495
1495
1495
1494
1495
1495
1495
1493
1493
1493
1492
1493
1493
1493
1492
1486
1486
1486
1485
1483
1484
1484
1484
1486
1486
1481
1481
1483
1483

1481
1481
1481
1481
1481
1481
1480
1483
1480
1480
1482
1480
1480
1474
1490
1492
1493
1495
1495
1495
1495
1492
1490
1487
1487
1490
1497
1483

1481
1477
1476
1476
1474

1474
1475
1475
1475
1475
1478
1476
1476
1475
1477
1478
1479
1480

1480

1481
1489
1494
1493

26
28
14

253
262
261
262
273

271
270
269
278
296

296
296
266
259
246
181
170
172
179
181
182
215
196

114

93

94
94

2.0 -9.5474997
2.2 -9.5474997
2.0 -9.5474997
2.5 -9.5474997
2.9 -9.5474997
2.6 -9.5474997
2.5 -9.5474997
1.6 -9.5474997
2.1 -9.5474997
2.0 -9.5474997
2.9 -9.5474997
2.7 -9.5474997
2.6 -9.5474997
3.0 -9.5474997
2.1 -9.5474997
1.8 -9.5474997
1.9 -9.5474997
1.9 -9.5474997
4.4 -9.5473328
4.6 -9.5473328
4.5 -9.5473328
4.5 -9.5473328
6.3 -9.5471668
6.1 -9.5471668
6.9 -9.5471668
6.5 -9.5471668

-- -9.5469999
4.0 -9.5469999

-- -9.5466671
5.3 -9.5466671
3.7 -9.5465002
3.7 -9.5463333

4.3 -9.5461674
5.8 -9.5461674
4.9 -9.5461674
4.3 -9.5461674
4.3 -9.5461674
4.3 -9.5461674
3.0 -9.5461674
1.8 -9.5461674
- -9.5461674
3.2 -9.5461674
4.3 -9.5461674
5.3 -9.5461674
6.8 -9.5461674
9.4 -9.5461674
2.9 -9.5461674
2.7 -9.5461674
2.1 -9.5461674
1.6 -9.5461674
2.2 -9.5461674
1.9 -9.5461674
2.5 -9.5461674
3.6 -9.5461674
7.2 -9.5461674
10.7 -9.5461674
11.6 -9.5461674
9.2 -9.5461674
2.7 -9.5461674
4.8 -9.5461674

3.4 -9.5461674
6.4 -9.5461674
7.3 -9.5461674
4.8 -9.5461674
3.9 -9.5461674

3.6 -9.5461674
3.0 -9.5461674
3.0 -9.5461674
3.5 -9.5461674
3.4 -9.5461674
3.7 -9.5461674
4.3 -9.5461674
4.4 -9.5461674
5.4 -9.5461674
4.8 -9.5461674
5.8 -9.5461674
8.0 -9.5461674
6.1 -9.5461674

6.2 -9.5461674
3.4 -9.5461674
1.2 -9.5461674

2.3 -9.5461674
5.2 -9.5461674

A 35

Ship Lon
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327

-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2089996
-13.2089996
-13.2089996
-13.2089996
-13.2089996
-13.2089996
-13.2089996
-13.2089996
-13.2089996
-13.2089996
-13.2091665

-13.2091665
-13.2091665
-13.2091665
-13.2091665
-13.2091665

-13.2091665
-13.2091665
-13.2093334
-13.2093334
-13.2093334
-13.2093334
-13.2093334
-13.2093334
-13.2093334
-13.2093334
-13.2093334
-13.2095003
-13.2095003

-13.2096672

-13.2096672
-13.2096672
-13.2096672
-13.2095003

01. April - 11. May, 2009

Water Depth Comment

1493 still image

1491 HD ON

1494 HD OFF

1492 lava pillars

1495 lobate lava, unsedimented
1491 skylights

1494 lobate flow, unsedimented
1489 going uphill

1490 pillow lava, unsedimented
1490 fish

1492 something white in the HD
1492 Crinoid

1494 still image

1493 pillow lava, unsedimented
1491 Crinoid

1490 gorgonia

1491 going east towards mound
1490 iron crusts

1487 ground calors; rion oxides
1487 HD ON

1487 Crinoid

1489 HD OFF

1489 gorgonaria

1489 HD ON

1492 fissure, gorgonaria

1489 still image

1489 fissure

1492 continuing ascend up mound
1490 following the fissure of the mound
1490 Crinoid

1491 corals

1490 looking on the right side of the wall of the fissure

1494 HD ON

1492 flow structure?

1493 HD OFF

1492 HD ON

1492 lava pillars at the botttom

1493 HD OFF

1493 coral

1493 HD ON

1492 massiv flow with columnar joints

1492 HD OFF

1493 HD ON

1494 crater, horizontal colums

1494 HD OFF

1492 crater depth 7 m

1492 lobate flows stacked

1491 lobate flow, slightly sedimented

1494 still image

1493

1492 climbing the hill with axial valley

1491 lobate flow, > 50 % sediment

1491 pillow lava, slightly sedimented

1493 before, looking into the valley east of the hill

1495 heading to the bottom of the valley

1493 depth 10 m

1496 10 x 17 x 10 m size of the sink

1494 pillow lava, unsedimented

1493 steep wall of pillows

1492 climbing the east flank of the LUSTROG hill with
axial valley

1493 pillow lava, unsedimented

1493 probably pillow mound

1493 heading to North along the ax. valley

1492 pillow lava, slightly sedimented

1491 still image from the valley, now horizontal in the
picture

1491 still image

1496 still image

1496 valley is m-wide sharp graben

1493 HD ON

1495 HD OFF

1493 ~ 4m depth axial graben

1494 HD ON

1494 HD OFF

1496 ROV map probably offset of 17m to the west

1494 impressive, sharp rupture, within pillow bas

1493 Fly for several decameters along the rupture

1494 again at the bottom, rupture still visible

1493 discrepancy with map: should pass a valley, but
we are still on the hill with rupture

1492 according map, we climbing now the next hill
following the rupture

1494 now heading with 110 to Lilliput

1496 heading down to the valley west of Main Lilliput

1499 flying over the next rupture also running N-S

1494 lobate flow, slightly sedimented

dive 319ROV



UTC Time
14:10:31
14:11:34
14:11:37
14:12:41
14:14:42
14:15:05
14:17:39
14:18:52
14:19:22
14:19:43
14:19:44
14:21:25
14:24:18
14:25:26
14:34:02
14:34:30
14:35:10
14:42:46
14:44:08
14:45:10
14:49:36
14:52:11
14:52:35
14:55:31
14:56:24
14:56:29
14:58:27

15:07:11
15:09:25
15:09:26
15:12:55
15:18:31
15:18:46
15:18:47
15:20:36
15:21:28
15:22:40
15:24:09
15:24:26
15:24:27
15:29:37
15:34:02
15:54:55
15:55:19
15:56:47
15:58:28
16:01:16
16:02:19
16:02:43
16:05:13
16:08:46
16:09:07
16:19:35

16:20:42
16:23:32
16:30:34
16:32:04
16:33:31
16:36:45
16:37:06
16:37:23
16:38:55
16:40:25
16:41:33
16:45:19

16:47:41

16:49:31
16:50:38
16:50:40
16:50:56
16:51:53

16:53:12
16:54:19
16:55:00

16:56:09
16:57:18

16:57:52
16:58:25
16:59:12

16:59:45

ROV Lat
-9.54665
-9.54657
-9.54657
-9.54653
-9.54655
-9.54655
-9.54657
-9.54667
-9.54672
-9.54673
-9.54673
-9.54682
-9.54710
-9.54723
-9.54725
-9.54725
-9.54725
-9.54728
-9.54725
-9.54723
-9.54727
-9.54728
-9.54722
-9.54720
-9.54730
-9.54730
-9.54732

-9.54727
-9.54727
-9.54727
-9.54732
-9.54730
-9.54730
-9.54730
-9.54728
-9.54727
-9.54727
-9.54727
-9.54730
-9.54730
-9.54727
-9.54727
-9.54730
-9.54723
-9.54725
-9.54728
-9.54718
-9.54722
-9.54720
-9.54722
-9.54723
-9.54722
-9.54720

-9.54720
-9.54725
-9.54722
-9.54723
-9.54722
-9.54722
-9.54690
-9.54725
-9.54722
-9.54722
-9.54738
-9.54720

-9.54413

-9.54727
-9.54735
-9.54735
-9.54737
-9.54737

-9.54753
-9.54767
-9.54775

-9.54792
-9.54808

-9.54817
-9.54822
-9.54830

-9.54838

ROV Lon
-13.20993
-13.20973
-13.20973
-13.20952
-13.20925
-13.20923
-13.20917
-13.20920
-13.20918
-13.20918
-13.20918
-13.20918
-13.20908
-13.20903
-13.20910
-13.20910
-13.20908
-13.20910
-13.20908
-13.20908
-13.20905
-13.20908
-13.20908
-13.20913
-13.20905
-13.20905
-13.20908

-13.20908
-13.20908
-13.20908
-13.20912
-13.20908
-13.20910
-13.20910
-13.20910
-13.20908
-13.20910
-13.20908
-13.20907
-13.20907
-13.20910
-13.20912
-13.20913
-13.20912
-13.20913
-13.20910
-13.20903
-13.20912
-13.20913
-13.20915
-13.20913
-13.20915
-13.20915

-13.20915
-13.20920
-13.20905
-13.20907
-13.20908
-13.20908
-13.20970
-13.20908
-13.20908
-13.20908
-13.20898
-13.20907

-13.20777

-13.20887
-13.20888
-13.20888
-13.20888
-13.20880

-13.20862
-13.20853
-13.20840

-13.20832
-13.20817

-13.20813
-13.20807
-13.20798

-13.20793

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

1495
1493
1493
1491
1492
1493
1491
1490
1491
1490
1490
1489
1490
1491
1492
1492
1492
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493

1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1492
1493
1493
1493
1493
1493
1493
1493
1493
1493

1493
1492
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494

1491

1492
1493
1493
1492
1493

1495
1495
1494

1493
1492

1492
1491
1490

1490

66
100

99
104

95

98
174
182
176
172
172
182
174
172
275
280
287
287
287
287
287
287
287
288
287
287
288

287
287
287
288
287
287
287

287

276

135
150
149
148
140

142
143
142

143
154

148
148
150

153

4.5 -9.5461674
3.7 -9.5461674
3.9 -9.5461674
3.6 -9.5461674
2.7 -9.5461674
2.0 -9.5461674
3.5 -9.5461674
2.9 -9.5461674
2.1 -9.5461674
3.4 -9.5461674
3.4 -9.5461674
3.7 -9.5463333
3.6 -9.5466671
2.4 -9.5466671
1.7 -9.5476665
1.7 -9.5476665
1.1 -9.5476665
0.7 -9.5483332
0.7 -9.5483332
0.8 -9.5483332
0.8 -9.5483332
0.8 -9.5483332
0.8 -9.5483332
0.6 -9.5483332
0.7 -9.5483332
0.7 -9.5483332
0.7 -9.5483332

0.7 -9.5485001
0.7 -9.5485001
0.7 -9.5485001
0.7 -9.548667
0.7 -9.548667
0.7 -9.548667
0.7 -9.548667
-- -9.548667
0.7 -9.548667
0.8 -9.548667
0.7 -9.548667
0.7 -9.548667
0.7 -9.548667
0.7 -9.548667
0.7 -9.548667
0.2 -9.5481672
1.2 -9.5481672
0.3 -9.5481672
0.4 -9.5481672
0.6 -9.5481672
0.6 -9.5481672
0.6 -9.5481672
0.6 -9.5481672
0.3 -9.5481672
0.3 -9.5481672
-- -9.5481672

-- -9.5481672
1.9 -9.5481672
0.3 -9.5481672
0.3 -9.5481672
0.3 -9.5481672
0.2 -9.5481672
0.3 -9.5481672
0.3 -9.5481672
0.2 -9.5481672
0.3 -9.5481672
0.3 -9.5481672
0.2 -9.5481672

2.4 -9.5481672

2.2 -9.5483332
1.7 -9.5483332
1.8 -9.5483332
2.2 -9.5483332
2.5 -9.5485001

1.7 -9.548667
2.2 -9.548667
2.2 -9.548667

2.1 -9.5488329
1.3 -9.5488329

0.7 -9.5489998
1.2 -9.5489998
2.5 -9.5489998

2.0 -9.5489998

A 36

Ship Lon
-13.2096672
-13.2096672
-13.2096672
-13.2096672
-13.2096672
-13.2096672
-13.2096672
-13.2096672
-13.2096672
-13.2096672
-13.2096672
-13.2095003
-13.2095003
-13.2093334
-13.2089996
-13.2089996
-13.2089996
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327

-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327

-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327
-13.2088327

-13.2088327

-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2084999

-13.2084999
-13.208333
-13.208333

-13.2081671
-13.2081671

-13.2081671
-13.2080002
-13.2080002

-13.2080002

01. April - 11. May, 2009

Water Depth Comment

1496 probably first mussels

1495 passing the deepest part ofthe valley
1495 lobate flow, slightly sedimented
1496 pillow lava, slightly sedimented

1499 hydroxide oxide crusts visible

1497 still image

1495 still image

1495 HD ON

1493 HD from custs on pillows

1491 fish

1494 HD OFF

1493 still image

1493 mussel patch

1493 musselbeds in sight

1488 looking for a spot to put die fasts down
1487 HD ON

1488 HD OFF

1490 moving die fast off the porch

1489 HD ON

1489 HD OFF

1489 getting ready to position smoni

1487 puttin smoni into hole

1490

1490 smoni put out

1489 still image

1489 foto smoni

1489 moving second smoni on the left side of the porch

1492 HD ON
1490 positioning KIPS intosamewhole
1491 HD OFF
1489 3lOROV2(KIPSC?T)
1490 KIPS OFF
1489 KIPS ON
1489
1489 still image
1492 still image
1494 still image
1489 KIPS OFF
1489 KIPS ON
1489
0 KIPS OFF
0 handover of pilots
0 put out DieFastl on soft Fe oxides
0 fly back to sampling crack
0 land close to DieFast 2
0 pick up DieFast 2
0 HD ON
0 HD OFF
0 put down DieFast 2 to right of DieFast 1
0 lift up DieFast 2 again, location is too uneven
0 stillimage
0 photo of twoo DieFasts
0 heading some meters to NW to find another
mussel patch for sampling
0 heading to N
0 searching for the right mussel patch
0 place found, ROV placed
0 Die fasts are some meters W of us
0 starting to sample mussels with the scoop net
0
0 first bunch of mussels in the net
0 second bunch
0 third and fourth bunch
0 net dropped in the back of the drawer
0 # not clear yet; clarified later
0 finished biosampling (finally! :-) ); next short
exploration program to the east of Lilliput
0 next target is small seamount 200m SE (bearing
135) from Main Lilliput
0 Fe-oxide covered pillow lava
0 stillimage
0 now flying 135°, pillows
0 small fissure with Fe-coating on the inside
0 pillows with 10% Fe-oxide coating, small
chimneys
0 large pillows with fewer Fe-oxides
0 pillow lava, unsedimented
0 piled lava ; pillows slightly younger? no more Fe-
oxides
0 large pillows, unsedimented
0 more lobate flows, little sediment in pockets; but
same younger looking flow
0 HD ON
0 HD OFF
0 increasing coral density, approaching pillow
mound
0 still lobate flows and a few corals

dive 319ROV



UTC Time
17:01:25

17:01:45
17:02:02
17:02:42
17:03:22
17:05:24
17:05:42
17:07:24
17:07:33
17:08:04
17:08:46

17:10:24
17:10:51
17:11:41
17:11:53

17:12:52
17:13:25
17:13:54
17:16:11

17:16:12
17:16:14
17:18:01
17:18:09
17:19:14

17:19:43
17:21:04
17:21:43
17:22:12
17:22:30
17:23:25
17:23:57
17:24:19
17:24:48
17:25:00
17:25:51
17:26:16
17:27:27

17:27:34
17:27:44
17:28:56
17:29:16
17:29:51
17:30:33
17:31:06
17:31:36
17:31:59
17:32:16
17:33:47
17:33:58
17:37:23
17:37:36
17:38:26
17:40:29

17:42:17
17:42:42
17:43:26
17:43:33
17:43:38
17:48:09
17:48:19
17:49:52
17:52:10
17:52:38
17:52:43
17:52:45
17:53:57
17:54:09
17:57:06
17:57:32
17:58:05
17:58:23
17:58:26
17:58:46
17:59:40

18:04.05
18:04:44

18:05:39

ROV Lat
-9.54857

-9.54858
-9.54862
-9.54867
-9.54863
-9.54870
-9.54870
-9.54875
-9.54877
-9.54875
-9.54882

-9.54882
-9.54878
-9.54883
-9.54887

-9.54892
-9.54895
-9.54893
-9.54892

-9.54892
-9.54892
-9.54888
-9.54887
-9.54872

-9.54872
-9.54862
-9.54857
-9.54850
-9.54848
-9.54835
-9.54833
-9.54830
-9.54827
-9.54822
-9.54818
-9.54810
-9.54800

-9.54797
-9.54797
-9.54780
-9.54775
-9.54765
-9.54755
-9.54747
-9.54423
-9.54733
-9.54733
-9.54727
-9.54727
-9.54730
-9.54728
-9.54418
-9.54725

-9.54727
-9.54727
-9.54727
-9.54727
-9.54728
-9.54728
-9.54727
-9.54725
-9.54727
-9.54728
-9.54728
-9.54728
-9.54725
-9.54803
-9.54728
-9.54727
-9.54730
-9.54727
-9.54727
-9.54727
-9.54727

-9.54730
-9.54732

-9.54987

ROV Lon
-13.20788

-13.20788
-13.20788
-13.20793
-13.20792
-13.20800
-13.20795
-13.20785
-13.20783
-13.20783
-13.20780

-13.20772
-13.20770
-13.20770
-13.20770

-13.20773
-13.20773
-13.20772
-13.20787

-13.20787
-13.20787
-13.20790
-13.20790
-13.20810

-13.20815
-13.20828
-13.20837
-13.20845
-13.20848
-13.20858
-13.20867
-13.20870
-13.20870
-13.20875
-13.20882
-13.20887
-13.20893

-13.20895
-13.20898
-13.20908
-13.20908
-13.20915
-13.20918
-13.20920
-13.20780
-13.20915
-13.20915
-13.20912
-13.20912
-13.20913
-13.20913
-13.20778
-13.20913

-13.20913
-13.20915
-13.20913
-13.20913
-13.20913
-13.20910
-13.20910
-13.20912
-13.20912
-13.20915
-13.20915
-13.20915
-13.20915
-13.20853
-13.20913
-13.20913
-13.20913
-13.20912
-13.20912
-13.20912
-13.20913

-13.20918
-13.20913

-13.21242

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

1486

1482
1482
1481
1475
1472
1475
1475
1474
1473
1470

1480
1479
1478
1478

1482
1480
1478
1472

1472
1472
1474
1476
1481

1488
1491
1492
1492
1493
1492
1492
1492
1492
1492
1493
1492
1492

1491
1492
1491
1491
1490
1490
1491
1492
1492
1491
1492
1492
1492
1492
1493
1493

1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493

1493
1493

1493

191

191
185
206
169
165
129
127

95
161

207
213
210
221

303
326
302
310

309
311
321
320
330

331
346

327
325
328
328
329
330
328
327
329
352

113
112
113
113
112
112
112
113
112
113
112
112
112
112
112
112
112
112
112
112
112

113
112

112

4.3 -9.5491667

7.7 -9.5491667
-- -9.5493326
2.5 -9.5493326
11.3 -9.5493326
6.1 -9.5495005
0.9 -9.5495005
5.7 -9.5496674
5.7 -9.5496674
8.0 -9.5496674
8.0 -9.5498333

3.5 -9.5498333
3.0 -9.5498333
5.5 -9.5498333
6.4 -9.5498333

5.6 -9.5498333
7.5 -9.5498333
9.1 -9.5498333
4.9 -9.5498333

4.6 -9.5498333
5.1 -9.5498333
1.8 -9.5498333
3.3 -9.5498333
4.3 -9.5498333

1.7 -9.5496674
1.6 -9.5495005

-- -9.5495005
1.9 -9.5495005
1.0 -9.5493326
2.0 -9.5493326
1.7 -9.5491667
1.5 -9.5491667
1.8 -9.5491667
2.2 -9.5491667
1.1 -9.5489998
1.9 -9.5489998
1.6 -9.5488329

1.6 -9.5488329
1.0 -9.548667

1.3 -9.548667

1.2 -9.5485001
1.8 -9.5485001
1.2 -9.5483332
0.8 -9.5483332
0.9 -9.5483332
1.3 -9.5481672
2.1 -9.5481672
2.0 -9.5480003
2.0 -9.5480003
1.5 -9.5480003
1.6 -9.5480003
0.7 -9.5480003
0.5 -9.5480003

0.4 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.4 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003

0.5 -9.5480003
0.5 -9.5480003

0.5 -9.5480003

A 37

Ship Lon
-13.2078333

-13.2078333
-13.2078333
-13.2076674
-13.2076674
-13.2075005
-13.2075005
-13.2073326
-13.2073326
-13.2073326
-13.2073326

-13.2073326
-13.2073326
-13.2071667
-13.2071667

-13.2071667
-13.2071667
-13.2071667
-13.2071667

-13.2071667
-13.2071667
-13.2073326
-13.2071667
-13.2073326

-13.2073326
-13.2073326
-13.2075005
-13.2075005
-13.2075005
-13.2076674
-13.2076674
-13.2076674
-13.2078333
-13.2078333
-13.2078333
-13.2080002
-13.2080002

-13.2080002
-13.2081671
-13.2081671

-13.208333

-13.208333

-13.208333
-13.2084999
-13.2084999
-13.2084999
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668

-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668

-13.2086668
-13.2086668

-13.2086668

01. April - 11. May, 2009

Water Depth Comment

0 pillow mound still climbing; more lobate than
pillows

0 pillow talus ahead and small fissure

0 HD ON

0 massive flow cut by fissure

0 columnar joints as talus

0 rotated block with jointing

0 HD OFF

0 HD OFF

0 stillimage

0 coral at steep slpe, continue uphill

0 top at 1472m, targeting next hilltop slightly to the
south (belonging to the same edifice)

0 HD ON

0 HD OFF

0 stillimage

0 this hilltop is again columnar jointed massive
flows

0 stillimage

0 stillimage

0 numerous columnar joints, tilted block again

0 pillow surface to the left and columnar joints to the
right

0 HD OFF

0 stillimage

0 need to fly back to Main Lilliput

0 turning NW

0 flying over talus piles, partially loosing ground
because of the slope

0 in pillows, unsedimented, but not fresh

0 pillows and lobates, unsedimented

0 ship needs to catch up with us

0

0 pillows

0 Gorgonia

0 first appearence of Fe-oxides in interstices

0 coral

0 increasing Fe-oxide cover

0 pillows with more sediment, this is older lava

0 less Fe-oxide cover, coral

0 large pillows with Fe-oxides (10%)

0 turning to a more northerly course to get to Main
Lilliput

0 pillow lava, slightly sedimented

0 few Fe-oxides

0 fractured flowtops, few Fe-oxides

0 pillow lava, slightly sedimented

0 pillow lava, slightly sedimented

0 fractured flowtops, more shett-like appearence

0 increasing Fe-oxide cover

0 intense Fe-oxides

0 white patches ahead

0 approaching Die Fast's

0 HD OFF

0 try to settle near SMoni

0 stillimage

0 moved to the western side of the mussel patch

0 touchdown next to mussels and fluid holes

0 trying to position ourselves for best sampling point

0 HD ON

0 HD OFF

0 stillimage

0 stillimage

0 stillimage

0 taking KIPS handle

0 retrieving handle

0T=5.3,6,7,7.6,7.9,

0 trying to get deeper into the hole; T= 8.4,

0 within the mussels, 5.5°C, 7.8

0 KIPS ON

0 319 ROV 6 (KIPS A2)

0 stillimage

0 KIPS bottle A2; T= 8.5°C within musselbed

0 HD ON

0 HD OFF

0 KIPS OFF

0 KIPS ON

0 319 ROV 7 (KIPS A3)

0 KIPS bottle A3; T=8.6°C

0 T=raised to 8.9°C, the same reading as within the
fissure directly = broad upwelling?

0 KIPS OFF

0 interesting to sea the small size of the mussels
when compared to 2005; shouldn’t they be
bigger??

0 finished KIPS sampling; packing and prepare for
"die fast’s"

dive 319ROV



UTC Time
18:09:09
18:10:38
18:11:44
18:14:23

18:18:11

18:25:20

18:32:45

18:34:40
18:36:04
18:37:18
18:41:33
18:46:21
18:46:49

18:48:59
18:52:02
18:54:24

18:56:32
18:58:56
19:00:58
19:01:06
19:08:07
19:09:59
19:12:04
19:15:24
19:20:57

19:22:06
19:26:25
19:28:27
19:29:39
19:30:54
19:32:53
19:35:37
19:39:21
19:44:55
19:45:30
19:46:03
19:48:05
19:52:58
19:58:18
20:00:12
20:02:48
20:02:57
20:04:20
20:06:26
20:11:00
20:14:28

20:19:47
20:21:10

20:22:51
20:25:33
20:25:52
20:26:02
20:29:18
20:33:10
20:33:41
20:38:22
20:38:40
20:38:41
20:44:06
20:44:13
20:44:14
20:49:04
20:49:34
20:49:34
20:50:51
20:52:16
20:53:44
20:55:14
20:55:26
20:57:09
21:00:01
21:00:23

21:00:40
21:01:10
21:02:51
21:07:47
21:10:23

ROV Lat
-9.54727
-9.54730
-9.54728
-9.54725

-9.54730

-9.54725

-9.54728

-9.54725
-9.54720
-9.54720
-9.54723
-9.54720
-9.54723

-9.54722
-9.54723
-9.54723

-9.54723
-9.54720
-9.54722
-9.54722
-9.54723
-9.54725
-9.54723
-9.54728
-9.54808

-9.54728
-9.54723
-9.54723
-9.54720
-9.54722
-9.54725
-9.54720
-9.54727
-9.54727
-9.54730
-9.54730
-9.54730
-9.54728
-9.54728
-9.54730
-9.54727
-9.54727
-9.54727
-9.54722
-9.54722
-9.54722

-9.54723
-9.54725

-9.54727
-9.54728
-9.54727
-9.54727
-9.54728
-9.54708
-9.54728
-9.54727
-9.54728
-9.54728
-9.54727
-9.54725
-9.54725
-9.54728
-9.54730
-9.54730
-9.54727
-9.54723
-9.54725
-9.54728
-9.54727
-9.54725
-9.54727
-9.54725

-9.54727
-9.54725
-9.54725
-9.54733
-9.54725

ROV Lon
-13.20912
-13.20912
-13.20913
-13.20913

-13.20912

-13.20913

-13.20912

-13.20913
-13.20913
-13.20913
-13.20913
-13.20915
-13.20915

-13.20913
-13.20913
-13.20913

-13.20913
-13.20913
-13.20913
-13.20912
-13.20913
-13.20912
-13.20912
-13.20913
-13.20825

-13.20915
-13.20913
-13.20912
-13.20912
-13.20912
-13.20913
-13.20913
-13.20915
-13.20913
-13.20913
-13.20913
-13.20910
-13.20915
-13.20913
-13.20913
-13.20913
-13.20913
-13.20917
-13.20915
-13.20912
-13.20912

-13.20910
-13.20910

-13.20908
-13.20908
-13.20912
-13.20912
-13.20912
-13.20912
-13.20910
-13.20912
-13.20912
-13.20912
-13.20910
-13.20908
-13.20908
-13.20913
-13.20910
-13.20910
-13.20912
-13.20912
-13.20912
-13.20913
-13.20915
-13.20913
-13.20912
-13.20912

-13.20912
-13.20912
-13.20910
-13.20908
-13.20912

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

1493
1493
1493
1493

1493

1493

1494

1493
1491
1493
1494
1494
1494

1494
1494
1494

1494
1494
1493
1494
1493
1493
1492
1494
1494

1493
1494
1494
1494
1494
1494
1494
1492
1494
1494
1494
1494
1494
1494
1494
1494
1494
1491
1494
1494
1494

1493
1493

1493
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494
1494

1494
1494
1494
1494
1494

113
112
112
112

112

113
112

114
176
199
198
198
198

198
198
198

198
198
267
277
290
290
219
117
119

119
261
260
259
261
261
260
120
121
121
121

117
117
117
117

193
186
185

214
227

267

255

255

255
254
254
256
255

0.4 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.4 -9.5480003

0.5 -9.5480003

0.4 -9.5480003
0.3 -9.5480003

1.3 -9.5480003
2.7 -9.5480003
0.4 -9.5480003
0.3 -9.5480003
0.3 -9.5480003
0.3 -9.5480003

0.3 -9.5480003
0.3 -9.5480003
0.4 -9.5480003

0.4 -9.5480003
0.3 -9.5480003
0.4 -9.5480003
0.3 -9.5480003
0.2 -9.5480003
0.2 -9.5480003
2.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003

1.3 -9.5480003
0.4 -9.5480003
0.4 -9.5480003
0.4 -9.5480003
0.4 -9.5480003
0.3 -9.5480003
0.4 -9.5480003
1.8 -9.5480003
0.4 -9.5480003
0.4 -9.5480003
0.4 -9.5480003

-- -9.5480003

-- -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.4 -9.5480003
0.4 -9.5480003
2.6 -9.5480003
0.3 -9.5480003
0.4 -9.5480003
0.4 -9.5480003

1.5 -9.5480003
1.1 -9.5480003

0.8 -9.5480003
0.5 -9.5480003
0.4 -9.5480003
0.6 -9.5480003
0.4 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003
0.5 -9.5480003

-- -9.5480003
0.5 -9.5480003

-- -9.5480003
0.4 -9.5480003
0.4 -9.5480003

0.4 -9.5480003
0.4 -9.5480003
0.4 -9.5480003
0.4 -9.5480003
0.4 -9.5480003

A 38

Ship Lon
-13.2086668
-13.2086668
-13.2086668
-13.2086668

-13.2086668

-13.2086668
-13.2086668

-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668

-13.2086668
-13.2086668
-13.2086668

-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668

-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668

-13.2086668
-13.2086668

-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668

-13.2086668
-13.2086668
-13.2086668
-13.2086668
-13.2086668

01. April - 11. May, 2009

Water Depth Comment

0 grabbing shovel

0 stillimage

0 stillimage

0 foto with shoveltaking mussels (pan2 should be
27°)

0 first few attempts to sample mussels with shovel
failed (hard substrate, wrong angle, resistence)

0 still trying to sample mussels; not an easy job with
tiny mussels attached to a rough basalt

0

0 lift off for die fast2

0 HD ON

0 HD OFF

0 opening diefast

0 putting shovel with mussels into die fast 2
0 do we have a sample number for this

0 mussels in die fast 2

0 put doen shovel on greay box

0 moving vehicel forward because tto far away for
closing lid of die fast 2

0 closing lid of die fast 2

0 pulling trigger for mgcl2

0 HD ON

0 HD OFF

0 open die fast 1

0 picking up shovel

0 moving back to mussel patch

0 landed at the mussel patch

0

0 flying to die fast 1

0 mussels in die fast 1

0 cannot get all the mussels out of the shovel
0 placing shovel back into drawer

0 closing draw

0 closing lid of die fast 1

0 trigger of die fast 1 pulled

0 flying bakc to mussel spot

0 had shift change of pilots

0 want to collect mussel net

0 opening grey box

0 taking mussel net from draw

0

0 still collecting mussel net

0 closed grey box

0 HD OFF

0 HD ON

0 seeing diefasts

0 HD OFF

0 pulling second trigger at die fast 2
0 collecting die fast 2 nd positioning it on the porch

0 HD ON

0 going back to fluid spot where smoni is standing
for sampling of fludis during tidal high

0 HD OFF

0 HD ON

0 white bacterial mats

0 HD OFF

0 grabbing nozzle handle from kips

0 KIPS ON

0

0 KIPS OFF

0 KIPS ON

0

0 KIPS OFF

0 KIPS ON

0

0 KIPS OFF

0 KIPS ON

0

0 temperature constant at 8-9°C

0 temperature drop to 6°C

0 stillimage

0 KIPS OFF

0 dosierpump on

0 dosierpump off

0 KIPS nozzle back in spot

0 getting the slurp gun ready to try and slurp some
of the bacterial mat see HD

0 HD ON

0 HD OFF

0

0 stop slurping

0 putting slurp gun back

dive 319ROV



UTC Time
21:12:26
21:17:25
21:18:29
21:24:02

ROV Lat
-9.54725
-9.54723
-9.54725
-9.54727

ROV Lon
-13.20915
-13.20913
-13.20912
-13.20910

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

1492
1494
1494
1494

50
333
333
334

2.6 -9.5480003
0.3 -9.5480003
0.3 -9.5480003
0.3 -9.5480003

A 39

01. April - 11. May, 2009

Ship Lon Water Depth Comment

-13.2086668 0 going to die fast1 for its collection
-13.2086668 0 collecting die fast 1
-13.2086668 0 positioning die fast on porch
-13.2086668 0 ascending
dive 319ROV



Cruise: MAR SOUTH V

Date: 30.04.2009
Station: M78-2_324ROV
Targets: Lilliput

UTC Time
11:13:42
11:51:03
11:52:23
11:52:29
11:52:41
11:53:31
11:55:24
11:55:36
11:56:26
11:56:31
11:57:25

11:57:45
11:58:37
12:01:35
12:02:05
12:03:23
12:04:11
12:04:19
12:04:31
12:04:49

12:05:09
12:05:47

12:05:53
12:05:54
12:06:01
12:06:20
12:06:30
12:07:00
12:07:32
12:07:53
12:08:19
12:08:59

12:09:56

12:10:05
12:10:18
12:10:26
12:10:35
12:10:45
12:10:51
12:11:02
12:11:41
12:11:50
12:13:29
12:15:21
12:15:38
12:15:45
12:16:16
12:16:27
12:16:41
12:16:53
12:17:21
12:17:42
12:18:15

12:18:59
12:19:05
12:19:49
12:20:01
12:20:59
12:21:06
12:22:43
12:23:20

12:23:33
12:24:46
12:25:40
12:26:55
12:28:08
12:28:23
12:28:25
12:28:25
12:28:40
12:28:51
12:29:15
12:29:30
12:29:52
12:30:06

ROV Lat
0.00000

-9.54318
-9.54318
-9.54318
-9.54320
-9.54322
-9.54327
-9.54337
-9.54343
-9.54343
-9.54347

-9.54350
-9.54353
-9.54382
-9.54382
-9.54390
-9.54392
-9.54390
-9.54392
-9.54388

-9.54392
-9.54387

-9.54385
-9.54385
-9.54385
-9.54383
-9.54385
-9.54390
-9.54398
-9.54400
-9.54402
-9.54410

-9.54422

-9.54422
-9.54427
-9.54430
-9.54430
-9.54432
-9.54432
-9.54433
-9.54438
-9.54438
-9.54458
-9.54482
-9.54478
-9.54480
-9.54485
-9.54485
-9.54487
-9.54492
-9.54490
-9.54493
-9.54492

-9.54493
-9.54493
-9.54502
-9.54502
-9.54502
-9.54498
-9.54495
-9.54498

-9.54498
-9.54512
-9.54538
-9.54563
-9.54563
-9.54562
-9.54562
-9.54562
-9.54565
-9.54562
-9.54562
-9.54563
-9.54562
-9.54562

ROV Lon
0.00000

-13.21352
-13.21348
-13.21348
-13.21348
-13.21352
-13.21348
-13.21343
-13.21337
-13.21340
-13.21335

-13.21333
-13.21328
-13.21305
-13.21295
-13.21293
-13.21287
-13.21283
-13.21283
-13.21283

-13.21282
-13.21282

-13.21280
-13.21280
-13.21280
-13.21280
-13.21282
-13.21278
-13.21275
-13.21272
-13.21267
-13.21262

-13.21258

-13.21258
-13.21258
-13.21257
-13.21257
-13.21260
-13.21260
-13.21260
-13.21262
-13.21263
-13.21278
-13.21295
-13.21297
-13.21297
-13.21300
-13.21300
-13.21302
-13.21305
-13.21305
-13.21303
-13.21308

-13.21298
-13.21298
-13.21303
-13.21305
-13.21305
-13.21307
-13.21308
-13.21305

-13.21303
-13.21287
-13.21278
-13.21282
-13.21288
-13.21290
-13.21290
-13.21290
-13.21292
-13.21295
-13.21295
-13.21295
-13.21293
-13.21293

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

0
1504
1522
1524
1527
1527
1535
1534
1535
1535
1534

1533
1531
1524
1523
1521
1522
1522
1522
1520

1520
1521

1521
1521
1521
1520
1520
1520
1520
1520
1520
1520

1520

1521
1520
1520
1521
1520
1520
1519
1516
1515
1513
1523
1524
1523
1518
1515
1513
1511
1512
1512
1516

1515
1515
1515
1515
1516
1514
1509
1511

1512
1515
1518
1522
1522
1522
1522
1522
1522
1522
1517
1514
1514
1514

90
90
90
91
89
141
140
140
141
140

141
140
141
140
141
101
101
100
100

138
167

167
167
168
166
166
166
128
133
136
154

182

181
177
201
200
199
202
200
222
223
223
223
222
223
222
224
231
248
354

33

30

166
169
186
213
288
288
292
292
292
292
292
292
278
267

---9.545
25.5 -9.5438328
9.7 -9.5438328
7.7 -9.5438328
5.1 -9.5438328
6.6 -9.5438328
1.6 -9.5438328
1.7 -9.5438328
1.8 -9.5438328
1.7 -9.5438328
2.2 -9.5438328

2.3 -9.5438328
2.8 -9.5438328
1.9 -9.5439997
1.8 -9.5441666
3.3 -9.5443335
2.1 -9.5443335
2.3 -9.5443335
2.3 -9.5445004
2.7 -9.5445004

2.5 -9.5445004
0.7 -9.5445004

0.9 -9.5445004
0.9 -9.5445004

1 -9.5445004
2.2 -9.5445004
2.4 -9.5445004
2.1 -9.5445004
1.7 -9.5445004
1.5 -9.5445004
1.3 -9.5445004
2.4 -9.5445004

2.3 -9.5446672

2.2 -9.5446672
2.3 -9.5446672
2.3 -9.5446672
1.8 -9.5446672
2.2 -9.5446672
1.7 -9.5446672
3.1 -9.5446672
3.1 -9.5446672
2.8 -9.5446672
1.4 -9.5446672
1.3 -9.5446672
1.2 -9.5446672
2.7 -9.5446672
5.9 -9.5446672
8.7 -9.5446672
8.9 -9.5446672
11.8 -9.5446672
9.6 -9.5448332
10.3 -9.5448332
4 -9.5448332

7.4 -9.5448332
7 -9.5448332
4.8 -9.5450001
4.6 -9.5450001
3.2 -9.545167
4.8 -9.545167
10.2 -9.5453329
9.3 -9.5454998

8.9 -9.5454998
7 -9.5454998
4.9 -9.5454998
1.5 -9.5456667
2.4 -9.5456667
2.6 -9.5456667
3 -9.5456667

3 -9.5456667
2.6 -9.5456667
3.4 -9.5456667
7.2 -9.5456667
10.3 -9.5456667
10.4 -9.5456667
10.1 -9.5456667

A 40

Meteor M78/2 MARSUD V

Ship Lon
-13.21367
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283

-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283

-13.21283
-13.21283

-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283

-13.21283

-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21283
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267

-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267

-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21267
-13.21250
-13.21267
-13.21250
-13.21250

01. April - 11. May, 2009

Water Depth Comment

1508 IN THE WATER

1519 30mabove ground

1518 bottom sight

1519 AT THE BOTTOM

1522 pillow lava, unsedimented
1519 unsedimented pillows

1519 start track with heading 141
1520 1534,5m wter depth

1514 HD ON

1514 pillow lava, unsedimented
1517 large pillows, some sediment inbetween pilllows

1527 HD OFF

1519 pillow lava, unsedimented

1517 moving up, 1524m, 1,6m above ground

1520

1526 to the left a pile of jumbled lava

1515 still image

1529 still image

1511 2 still images of jumbled lava pile

1517 shadow in sonar could be a single large lava flow

1512 HD ON

1516 a lava stream cracked open at the top, running
south-north

1516 still image

1516 still image

1512 still image

1517 deep cracks in surface of lava flow

1518 several still images

1519 HD OFF

1508 HD ON

1519 heading 132

1517 HD OFF

1515 single large lava stream ends in pile of jumbled
lava

1523 jumbled lava finished, now pillow lava again, but
slightly sedimented

1528 heading 180 now

1507 pillows

1517 heading 190

1509 still image

1513 2 still images of pillows

1513 still image

1519 HD ON

1519 1516m

1517 HD OFF

1510 now on top of small hill

1520 still image

1518 at the foot of another hill with younger pillows

1518 heading still 226

1515 smaller elongated pillows

1515 steep relief up hill

1520 looks like a wall of pillows

1525 deep hole behind wall of pillows

1513 turn vehicle around

1526 HD ON

1522 deep fracture behind wall of pillows, fracture
running NE-SW

1518 7,5m depth at altimeter

1518 HD OFF

1516 wall heading more N-S

1513 fracture also N-S

1514 wall/pile of pillows W of fracture

1515 HD ON

1519 HD OFF

1520 turning south again and continue track, heading
160

1519 fracture can be seen in sonar

1516 heading 180

1519 pillows, unsedimented

1520 change track to heading 120

1515 still waiting

1513 talus of pillow material

1519 still image

1519 still image

1517 2 still images of pillow talus material

1510 HD ON

1513 nice cut open pillows

1509 move up a wall, HD on

1518 still image

1517 photo into open pillow

dive 324ROV



UTC Time
12:30:16
12:30:25
12:30:31
12:31:41
12:32:17

12:32:35
12:32:36
12:32:57
12:33:44
12:34:26
12:34:34
12:35:21
12:36:51
12:36:58
12:37:21

12:39:46

12:40:33

12:41:12
12:42:40
12:43:34
12:45:12
12:45:23
12:47:27

12:49:34
12:51:21
12:51:41
12:54:06

12:55:46
12:58:49
12:59:05
12:59:44
12:59:49
12:59:52
13:00:59
13:02:01
13:02:41
13:03:04

13:03:38
13:04:51
13:06:16
13:06:29
13:06:31
13:06:32
13:06:39
13:08:09
13:08:21
13:08:26
13:08:35
13:09:12
13:09:18
13:09:33
13:09:56
13:14:20
13:14:42
13:16:25

13:17:03
13:17:50
13:19:11
13:19:42
13:21:57
13:25:02

13:25:50

13:29:42
13:30:09

13:31:37
13:31:38
13:31:51
13:31:59
13:32:05
13:32:34
13:34:57
13:35:32

13:35:59
13:36:28
13:36:56

ROV Lat
-9.54563
-9.54562
-9.54562
-9.54563
-9.54565

-9.54563
-9.54563
-9.54565
-9.54562
-9.54563
-9.54563
-9.54563
-9.54563
-9.54563
-9.54565

-9.54563

-9.54577

-9.54588
-9.54610
-9.54610
-9.54628
-9.54630
-9.54642

-9.54635
-9.54627
-9.54623
-9.54625

-9.54632
-9.54682
-9.54688
-9.54695
-9.54695
-9.54695
-9.54702
-9.54713
-9.54715
-9.54720

-9.54720
-9.54722
-9.54722
-9.54722
-9.54720
-9.54720
-9.54720
-9.54720
-9.54720
-9.54722
-9.54722
-9.54723
-9.54723
-9.54728
-9.54732
-9.54818
-9.54825
-9.54840

-9.54843
-9.54842
-9.54837
-9.54837
-9.54870
-9.55243

-9.54928

-9.54975
-9.54978

-9.54980
-9.54980
-9.54978
-9.54980
-9.54980
-9.54978
-9.54978
-9.54987

-9.54993
-9.55000
-9.55008

ROV Lon
-13.21293
-13.21295
-13.21295
-13.21297
-13.21303

-13.21308
-13.21308
-13.21315
-13.21325
-13.21338
-13.21338
-13.21352
-13.21352
-13.21352
-13.21350

-13.21343

-13.21348

-13.21348
-13.21350
-13.21352
-13.21335
-13.21333
-13.21318

-13.21288
-13.21258
-13.21255
-13.21238

-13.21242
-13.21237
-13.21238
-13.21242
-13.21242
-13.21242
-13.21248
-13.21263
-13.21267
-13.21272

-13.21282
-13.21285
-13.21288
-13.21285
-13.21287
-13.21287
-13.21285
-13.21287
-13.21287
-13.21288
-13.21290
-13.21283
-13.21283
-13.21283
-13.21283
-13.21270
-13.21268
-13.21255

-13.21247
-13.21230
-13.21193
-13.21195
-13.21197
-13.21078

-13.21182

-13.21195
-13.21207

-13.21227
-13.21227
-13.21227
-13.21225
-13.21225
-13.21230
-13.21242
-13.21242

-13.21238
-13.21237
-13.21235

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

1513
1514
1514
1502
1502

1502
1502
1503
1500
1502
1502
1502
1499
1498
1497

1497

1505

1510
1509
1504
1500
1500
1497

1511
1515
1512
1506

1502
1507
1509
1505
1505
1505
1496
1491
1488
1488

1487
1481
1469
1468
1468
1468
1468
1460
1459
1459
1459
1453
1452
1452
1451
1478
1482
1481

1494
1491
1500
1499
1502
1498

1500

1504
1509

1507
1507
1506
1505
1504
1501
1487
1486

1483
1483
1480

267
267
267
277
268

272
272
281
287
287
287
287
258
245
217

200

191
208
209
214

215
212
246
251
250

268
268
282
273
273
273
273
269
270
270

196
185
182
181
214

95
134

135
175
175
176

161

268
268

275
275
273
271
267
181
181
181

181
181

10.5 -9.5458326
10.2 -9.5458326
10.2 -9.5458326
5.6 -9.5459995
4.7 -9.5459995

3.1 -9.5459995
3.1 -9.5459995
3.5 -9.5461674
1.6 -9.5461674
0.7 -9.5463333
1 -9.5463333
7.7 -9.5463333
10.8 -9.5465002
10.5 -9.5465002
10.2 -9.5465002

8.9 -9.5465002
5.5 -9.5465002

3.3 -9.5465002
3.1 -9.5465002
6.8 -9.5465002
5.6 -9.5465002
6.5 -9.5465002
7.4 -9.5465002

1.4 -9.5466671
3.4 -9.5469999
4.3 -9.5469999
4.7 -9.5473328

6 -9.5473328
0.7 -9.5473328
1.9 -9.5474997
6.6 -9.5473328

-- -9.5473328
6.5 -9.5473328
8.9 -9.5473328
2.7 -9.5473328
3.6 -9.5473328
7.2 -9.5473328

7.3 -9.5473328
10.4 -9.5473328
20.3 -9.5473328
21.3 -9.5473328
21.3 -9.5473328
21.3 -9.5473328
21.7 -9.5473328
26.1 -9.5473328

8.7 -9.5473328

8.7 -9.5473328

- -9.5473328
19.5 -9.5473328
19.5 -9.5473328
19.5 -9.5473328
19.5 -9.5473328
22.3 -9.5476665

-- -9.5476665
18.3 -9.5478334

3.8 -9.5480003
9.5 -9.5480003
2.1 -9.5481672
3.7 -9.5481672
1.9 -9.5483332
8.8 -9.5483332

7.4 -9.5483332

8.5 -9.5488329
1.7 -9.5488329

10.4 -9.5489998
10.4 -9.5489998
10.7 -9.5489998
12.2 -9.5489998
13 -9.5489998
-- -9.5489998

3 -9.5493326
5.3 -9.5493326

9.5 -9.5493326

6.2 -9.5495005
4.6 -9.5495005

A41

Ship Lon
-13.21250
-13.21250
-13.21250
-13.21250
-13.21250

-13.21250
-13.21250
-13.21250
-13.21250
-13.21250
-13.21250
-13.21250
-13.21250
-13.21250
-13.21250

-13.21250
-13.21250

-13.21250
-13.21250
-13.21250
-13.21250
-13.21250
-13.21250

-13.21233
-13.21233
-13.21233
-13.21233

-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233

-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21233
-13.21217
-13.21217
-13.21217

-13.21217
-13.21217
-13.21217
-13.21217
-13.21217
-13.21217

-13.21200

-13.21200
-13.21200

-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21167
-13.21167

-13.21167
-13.21167
-13.21167

01. April - 11. May, 2009

Water Depth Comment

1523 another on

1511 still image

1511 still image

1518 moved up the wall

1508 small displacement to the W compared to map
(we are at the fracture front but the map sees us
w)

1519 move 275 across the front

1519 HD OFF

1505 unsedimented pillows

1510 continue to move W

1506 pillows, unsedimented

1506 topography going done now

1504 moving another major deep facture

1513 fracture runs again N-S

1512 sonar image saved

1506 fracture zone and wall clearly seen on sonar
image (Sonarl)

1510 looking 192, fracture and both walls on sonar,
image saved (Sonar2)

1501 fracture width appproximately 25 m, but getting
narower looking south

1511 pillow talus

1499 walls together (Sonar3)

1505 again steep wall looking South

1498 moved E then turned S again

1507 following the wall to south

1510 moving E to check whether we have a
displacement on the map

1494 moving across steep cliff of pillows

1498 pillows unsedimented

1497 again up slope

1497 we turn towards 190 and continue our track south

1510 pillows unsedimented

1502 turning towards 220

1500 wall to be seen in sonar

1499 HD ON

1499 moving up the wall

1499 still image

1497 HD OFF

1499 pillows

1496 1490m

1491 crossing another N-S running fracture, nicely seen
in sonar

1488 still image

1504 heading more W

1500 continue straigth up

1505 nicely cut open pillow with radial symmetry

1505 still image

1505 still image

1488 2 still images of this

1487 HD ON

1493 interesting bio

1501 still image

1501 still image

1499 HD OFF

1499 reached the top

1495 moving 180 south

1503 following the wall towards south

1510 still following the wall (on right side)

1503 wall composed of pillows, some talus

1498 turning to the east, moving across towards E,
heading 92

1500 needs to move down, bottom at 1498m

1496 pillows, unsedimented

1503 pillows unsedimented

1498 moving south now again, heading 180

1502 pillows unsedimented

1499 pillow lava, fissure ahead, steep slope to the east

1499 abundant pillow talus, few corals, heading further
south

1511 flying south slong escarpment

1499 turning to a westerly course, crossing fissure (5m
wide)

1494 still image

1494 still image

1503 HD ON

1499 still image

1491 at large wall, climbing up

1500 HD OFF

1511 many filter feeders

1507 turning south again, approaching next small hill
that appears to be split (on bathymetry)

1508 hill shows up on sonar

1511 seems more sedimented, pillow mound

1508 corals abundaant

dive 324ROV



UTC Time
13:39:24
13:41:36
13:41:47
13:43:30

13:45:02
13:45:34

13:48:09
13:48:30
13:48:51
13:50:00
13:51:44
13:55:52

13:56:52
13:57:04
13:57:57
13:58:30
13:58:41
13:59:23
14:00:30
14:00:47
14:01:42
14:03:53
14:05:14
14:06:36
14:08:19

14:09:19
14:11:10

14:14:10
14:14:44

14:16:19

14:16:49
14:19:48
14:22:20

14:23:01
14:24:42

14:25:58
14:28:26

14:31:25
14:31:27
14:33:27
14:36:04
14:37:28
14:38:34
14:38:39

14:39:05

14:39:11
14:39:14
14:39:47
14:40:42
14:40:56
14:41:19

14:41:33
14:41:45
14:41:47
14:42:03
14:42:20
14:42:58
14:43:15
14:45:38
14:46:35

14:46:47
14:47:12
14:47:56
14:48:43
14:49:55
14:49:57
14:50:24
14:51:17
14:51:38

ROV Lat
-9.55027
-9.55032
-9.55032
-9.55055

-9.55077
-9.55077

-9.55092
-9.55092
-9.55093
-9.55105
-9.55122
-9.55097

-9.55103
-9.55103
-9.55107
-9.55105
-9.55105
-9.55105
-9.55105
-9.55105
-9.55105
-9.55103
-9.55098
-9.55102
-9.55110

-9.55127
-9.55135

-9.55190
-9.55197

-9.55213

-9.55208
-9.55218
-9.55243

-9.55235
-9.55222

-9.55210
-9.55205

-9.55183
-9.55183
-9.55173
-9.55137
-9.55120
-9.55113
-9.55115

-9.55112

-9.55112
-9.55112
-9.55113
-9.55113
-9.55113
-9.55115

-9.55103
-9.55113
-9.55113
-9.55115
-9.55112
-9.55110
-9.55112
-9.55112
-9.55108

-9.55108
-9.55107
-9.55113
-9.55113
-9.55108
-9.55108
-9.55098
-9.55095
-9.55090

ROV Lon
-13.21247
-13.21270
-13.21272
-13.21282

-13.21273
-13.21267

-13.21223
-13.21223
-13.21222
-13.21223
-13.21218
-13.21178

-13.21157
-13.21152
-13.21147
-13.21138
-13.21135
-13.21138
-13.21133
-13.21130
-13.21125
-13.21112
-13.21095
-13.21078
-13.21067

-13.21048
-13.21040

-13.21035
-13.21035

-13.21045

-13.21037
-13.20962
-13.20938

-13.20938
-13.20922

-13.20898
-13.20887

-13.20880
-13.20880
-13.20873
-13.20880
-13.20880
-13.20882
-13.20882

-13.20878

-13.20878
-13.20878
-13.20877
-13.20880
-13.20882
-13.20882

-13.20877
-13.20882
-13.20882
-13.20880
-13.20875
-13.20877
-13.20875
-13.20867
-13.20862

-13.20862
-13.20857
-13.20862
-13.20858
-13.20852
-13.20852
-13.20845
-13.20838
-13.20837

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

1472
1480
1479
1483

1475
1492

1486
1483
1479
1470
1461
1505

1507
1508
1504
1507
1507
1506
1501
1499
1497
1497
1499
1497
1494

1494
1492

1483
1482

1477

1478
1474
1466

1471
1474

1481
1483

1491
1490
1492
1499
1492
1490
1490

1491

1491
1491
1490
1492
1492
1492

1492
1492
1492
1492
1491
1492
1492
1493
1491

1491
1493
1490
1491
1495
1495
1494
1493
1492

274
219
269
194

137
146

155
176
174
176
188

99

119
120
114
100
101
169
105
106
105
109
112

173

166
195

184

201

103

96

144

69

59
97

88
84

323
323
14
27

69

4.6 -9.5498333
7.5 -9.5500002
8.9 -9.5500002
7.2 -9.5500002

18.6 -9.5500002
6.1 -9.5500002

4.3 -9.5500002
5.8 -9.5500002
8.2 -9.5501671
6.6 -9.5501671
4.1 -9.550333
3 -9.5506668

5 -9.5508327
2.7 -9.5508327
4.6 -9.5508327
0.4 -9.5508327

8 -9.5508327

10.6 -9.5509996
8.6 -9.5509996
10.4 -9.5511665

4 -9.5511665
4.4 -9.5513334

5 -9.5515003
5.9 -9.5515003
5.7 -9.5516672

5.7 -9.5518332
4.6 -9.552

4.1 -9.552
3.6 -9.552

5.2 -9.552

5.4 -9.552
3.5 -9.552
7 -9.552

2.1 -9.552
4.9 -9.552

3-9.552
5.7 -9.552

3.3 -9.552
3.4 -9.552
3.1 -9.552
3.4 -9.552
5.8 -9.552
5.8 -9.5521669
4.8 -9.5521669

2.9 -9.5521669

2.8 -9.5521669
3-9.552

4.8 -9.552

1.8 -9.552

2.7 -9.552

2.1 -9.552

2 -9.552
2.1 -9.552

2 -9.552
2.6 -9.552

4 -9.5518332
1.6 -9.5518332
1.7 -9.5518332
2.5 -9.5516672
3.2 -9.5515003

3 -9.5515003
1.5 -9.5515003
4.6 -9.5515003
3.4 -9.5515003
1.4 -9.5515003
1.5 -9.5515003
1.4 -9.5515003
2.1 -9.5515003
2.7 -9.5515003

A 42

Ship Lon
-13.21150
-13.21150
-13.21150
-13.21150

-13.21150
-13.21150

-13.21150
-13.21133
-13.21133
-13.21133
-13.21117
-13.21083

-13.21083
-13.21083
-13.21083
-13.21067
-13.21067
-13.21067
-13.21050
-13.21050
-13.21050
-13.21033
-13.21017
-13.21017
-13.21000

-13.21000
-13.20983

-13.20983
-13.20967

-13.20967

-13.20967
-13.20967
-13.20967

-13.20967
-13.20967

-13.20950
-13.20933

-13.20900
-13.20900
-13.20867
-13.20850
-13.20833
-13.20833
-13.20833

-13.20833

-13.20833
-13.20833
-13.20833
-13.20817
-13.20817
-13.20817

-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20800
-13.20800

-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800

01. April - 11. May, 2009

Water Depth Comment

1512 lobate flows, approaching the top

1518 next, much small step down to the east

1518 the large wall is > 10m in height

1514 on top of the small hill to the west, change course
to south again

1512 pillows

1515 turning vehicle SE again, target is the small
double mound within the rift axis, ship has to be
moved

1513 back at first step, heading 140°

1510 at base of mound, lobates, few corals

1497 HD ON

1509 HD OFF

1511 broken pillows near top

1497 over the top of the large fault, in talus at the
bottom (at least 15m below)

1498 talus, slightly sedimented

1500 fissure ahead on sonar

1496 on small fissure

1494 HD ON

1498 flying over 10m wide fissure

1496 HD OFF

1495 fissure exposes massive flows, not piows

1498 climbing up westfacing wall

1485 on top, pilot change, lobate surfaces

1494 flat pillows, little sediment

1501 at small ridge

1489 large pillows

1484 it seems tha a strong current is moving us
northward, instead of course 125 we make a
course of 090 over ground

1492 large pillows

1478 at base of mound, large pillows, less sediment but
some corals are pesent, indicating that this mound
is not VERY young

1497 still image

1480 nice pillows, foto shows grey pillows documenting
age of the mound

1492 at the top of the pillow mound, changing course to
150 in order to visit the second hilltop next to this
one

1481 pillow lava, unsedimented

1483 pillow lava, unsedimented

1487 both mounds are composed of younger,but not
recent pillows

1481 still image

1476 those are small steps going down towards the
east

1466 white spots on the pillows

1461 more white spots as we approach the fissure (10m
wide in sonar)

1480 this fissure is splitting the mound

1477 stillimage

1490 still image of Fe-oxide staing on pillow

1486 fly along NS trending fissure wall

1490 large talus pile blocking the northern entrence

1486 still image

1492 heading north, smaller fissures crossing our path

1496 coming into sheet flows, drainback features, foto
of a coral large

1490 still image

1487 HD ON

1489 still image

1490 still image of large coral

1488 HD OFF

1488 sheet flowsare gray, not glassy, and show tiny
sediment pockets

1490 numerous collapse pits and skylights

1490 still image

1492 HD ON

1490 still image

1488 HD OFF

1489 HD ON

1490 still image

1491 HD OFF

1493 sonar image No.4 saved showing contact between
lava pillars and pillow basalt

1495 HD ON

1492 HD OFF

1492 still image

1492 still image

1492 still image

1487 HD ON

1491 pillar is surrounded by sheet flow (another foto)

1491 metalliferous sediment

1495 contact between sheet and jumbled flow areas
(same flow!)

dive 324ROV



UTC Time
14:52:11
14:52:30
14:52:52
14:54:09
14:55:49
14:56:04
14:56:38
14:56:42
14:57:28
14:57:45
14:58:32

15:01:34

15:01:38
15:02:53
15:04:39
15:04:40
15:04:59
15:05:47
15:06:01
15:07:54

15:08:52
15:09:09

15:10:46
15:11:19
15:11:26
15:12:35
15:13:21
15:16:16
15:16:20
15:16:50
15:17:03
15:17:06
15:17:12
15:19:11
15:20:07
15:21:24
15:21:36
15:22:02
15:23:22
15:26:23

15:29:51

15:31:54
15:31:56
15:33:30

15:33:45
15:34:28
15:34:31
15:35:46
15:37:36
15:39:36

15:43:57
15:46:25
15:49:10

15:49:49
15:54:23
15:54:45
15:55:28

15:59:51
16:07:49
16:10:46
16:12:05
16:12:48
16:14:22
16:15:32
16:15:33
16:15:34
16:15:50
16:16:17
16:21:27
16:21:38
16:22:19
16:23:17
16:23:25
16:23:26
16:23:40
16:23:41
16:30:03

ROV Lat
-9.55087
-9.55090
-9.55085
-9.55088
-9.55083
-9.55087
-9.55080
-9.55080
-9.55082
-9.55080
-9.55080

-9.55055

-9.55050
-9.55055
-9.55050
-9.55050
-9.55047
-9.55045
-9.55112
-9.55052

-9.55055
-9.55053

-9.55060
-9.55067
-9.55067
-9.55123
-9.55130
-9.55055
-9.55055
-9.55058
-9.55057
-9.55057
-9.55058
-9.55042
-9.55027
-9.55008
-9.55008
-9.55012
-9.54993
-9.54965

-9.54933

-9.54905
-9.54905
-9.54892

-9.54888
-9.54888
-9.54888
-9.54882
-9.54880
-9.54865

-9.54827
-9.54793
-9.54758

-9.54750
-9.54730
-9.54732
-9.54733

-9.54740
-9.54735
-9.54733
-9.54738
-9.54727
-9.54737
-9.54737
-9.54737
-9.54737
-9.54737
-9.54737
-9.54740
-9.54742
-9.54740
-9.54737
-9.54738
-9.54738
-9.54738
-9.54738
-9.54738

ROV Lon
-13.20835
-13.20837
-13.20835
-13.20822
-13.20810
-13.20807
-13.20810
-13.20810
-13.20805
-13.20800
-13.20802

-13.20827

-13.20825
-13.20818
-13.20830
-13.20830
-13.20820
-13.20823
-13.21163
-13.20830

-13.20848
-13.20853

-13.20863
-13.20870
-13.20870
-13.20872
-13.21227
-13.20905
-13.20905
-13.20903
-13.20907
-13.20907
-13.20907
-13.20907
-13.20915
-13.20922
-13.20922
-13.20920
-13.20928
-13.20932

-13.20933

-13.20945
-13.20945
-13.20945

-13.20940
-13.20928
-13.20928
-13.20907
-13.20895
-13.20905

-13.20965
-13.20972
-13.20978

-13.20965
-13.20920
-13.20922
-13.20920

-13.20912
-13.20915
-13.20912
-13.20913
-13.20923
-13.20912
-13.20917
-13.20917
-13.20917
-13.20915
-13.20915
-13.20915
-13.20913
-13.20915
-13.20912
-13.20912
-13.20912
-13.20910
-13.20910
-13.20913

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

1492
1493
1494
1493
1492
1492
1492
1491
1493
1493
1492

1492

1492
1492
1491
1491
1491
1493
1491
1492

1492
1492

1494
1493
1493
1492
1493
1496
1496
1499
1499
1499
1500
1492
1490
1491
1491
1491
1491
1495

1493

1493
1493
1493

1493
1492
1493
1491
1490
1490

1491
1496
1498

1494
1493
1493
1492

1490
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493

7
80

15

15
44
314
314
310

315
267

268
267

244
261
269
264
263

13

14

358
339

353
360
352

360
359
92

304
309
309
310
309
309
310
310
310
310
309
309
309
309
310
309
309
310
309
311

2.5 -9.5515003
2.3 -9.5515003
1.5 -9.5515003
2.2 -9.5513334

3 -9.5513334
2.9 -9.5513334
3.4 -9.5513334

-- -9.5513334
1.5 -9.5513334
1.9 -9.5513334
2.2 -9.5513334

2.2 -9.5516672

2.2 -9.5516672
2.2 -9.5516672
2.6 -9.5516672
2.2 -9.5516672
2.1 -9.5516672

-9.5516672
2.3 -9.5516672
1.4 -9.5515003

2.8 -9.5513334
2.3 -9.5513334

2 -9.5511665
2.4 -9.5511665
2.5 -9.5511665
2.7 -9.5509996
2.2 -9.5509996
5.1 -9.5506668

5 -9.5506668
3.4 -9.5506668
3.4 -9.5506668
3.1 -9.5506668
2.9 -9.5504999
5.3 -9.550333
3.4 -9.550333
1.6 -9.550333
1.6 -9.550333
1.9 -9.550333
1.4 -9.550333
2.4 -9.5500002

6.1 -9.5496674

3 -9.5495005
3.2 -9.5495005
1.9 -9.5495005

2.3 -9.5495005
1.6 -9.5495005
1.7 -9.5493326
2.3 -9.5495005

2 -9.5495005
2.4 -9.5493326

590
460
370

260

10
060
170

360
090
080
080
080
080
080
080
080
080
080
070
070
080
070
070
070
070
070
080

A 43

Ship Lon
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800

-13.20817

-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817

-13.20817
-13.20817

-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817
-13.20817

-13.20817

-13.20833
-13.20833
-13.20833

-13.20833
-13.20833
-13.20833
-13.20833
-13.20833
-13.20833

0.00000
0.00000
0.00000

0.00000
0.00000
0.00000
0.00000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

01. April - 11. May, 2009

Water Depth Comment
1492 HD OFF
1491 small Fe-oxede protrusions
1491 still image
1493 into jumbled area with minor Fe-oxides
1491 HD ON
1493 still image
1497 still image
1494 still image
1490 still image
1491 HD OFF
1492 the skylights etc are on a small plateau, flying
north now, for 0 m
0 small fissure, jumbled area with abundant Fe-
staining
0 HD ON
0 HD OFF
0 HD OFF
0 stillimage
0 HD ON
0 stillimage
0 HD OFF
0 leaving thr ruins and flying west towrds the larger
fissure
0 Fe-oxide arrearing
0 flying over jumbled area with abundant Fe-oxides

0 HD ON

0 HD of this jumbled flow and the Fe-staining

0 HD OFF

0 crossing first fissure

0 fewer Fe-oxides on the other side

0 Fe-oxide pile at the bottom of the fissure

0 stillimage

0 HD ON

0 HD OFF

0 stillimage

0 continue north

0 flying out of the pit

0 continue to the north

0 large pillows

0 small cracks, Fe-staining appears again

0 stillimage

0 pillow lava, unsedimented

0 flew inside a small pit, Fe-oxides at the bottom
(less than before), fissure is continues to the north

0 sonare image no 5 saved; fissure trending north

0 pillow lava, unsedimented
0 pillow lava, unsedimented
0 turning east to see if the drainback features reach
so far north
0 HD ON
0 HD OFF
0 flying over lobate flows turning into pillow lava
0 few corals
0 pilot change
0 heading north over pilow lava for 30m before
heading west again
123 flying over pillows, but within fissured area
122 white patches, mussel shells
121 have to turn 70° in order to get to the target (Main
Lilliput site) in time
123 pillow lava, unsedimented
123 marker MA in sight
123 HD ON
123 SIX MINUTES BEFORE THE TIME IS UP
MIRJAM 11!
123 searching for the site for tidal experiment
123 positioned ourselves at the site at lilliput
123 positioning nozzle into whole
123 smoni moved a little
123 still image
123 KIPS ON
123 KIPS OFF
123 KIPS ON
123 325 ROV 1 (kips A2)
123 KIPS OFF
123 KIPS ON
123 HD ON
123 HD OFF
123 HD ON
123 HD OFF
123 KIPS OFF
123 KIPS OFF
123 KIPS ON
123 325 ROV 2 (KIPS A3)
123 KIPS OFF

dive 324ROV



UTC Time
16:30:24
16:30:25
16:37:08
16:37:28
16:37:29
16:44:04
16:44:30
16:44:30
16:45:04
16:49:05
16:49:21
16:51:42
16:52:35
16:52:36
17:00:28
17:00:49
17:00:49
17:07:19
17:07:32
17:07:34
17:14:43
17:15:23
17:15:38
17:22:37
17:22:46
17:24:16
17:31:26
17:35:45
17:39:13
17:42:13
17:42:51
17:43:20
17:43:35
17:45:27

17:46:41
17:48:13
17:49:26
17:51:46

17:52:14
17:54:48
17:56:53
17:59:48
18:01:33
18:01:35
18:01:55
18:02:09
18:03:00
18:04:35
18:05:16

18:06:34
18:06:39
18:06:52
18:07:53
18:09:22
18:12:09
18:12:29
18:12:46
18:15:02
18:17:35
18:18:20
18:21:07
18:23:16
18:23:36
18:23:39
18:24:13
18:24:16
18:25:15
18:26:28
18:27:23
18:28:48
18:28:56
18:29:52
18:30:01
18:31:35
18:32:47
18:33:42
18:36:03
18:37:20

18:37:32
18:39:53

18:41:03
18:41:54

ROV Lat
-9.54738
-9.54738
-9.54737
-9.54740
-9.54740
-9.54742
-9.54740
-9.54740
-9.54737
-9.54735
-9.54737
-9.54733
-9.54737
-9.54737
-9.54737
-9.54738
-9.54738
-9.54737
-9.54730
-9.54730
-9.54737
-9.54737
-9.54738
-9.54735
-9.54737
-9.54738
-9.54742
-9.54737
-9.54735
-9.54730
-9.54728
-9.54725
-9.54730
-9.54725

-9.54728
-9.54727
-9.54602
-9.54727

-9.54727
-9.54727
-9.54725
-9.54727
-9.54728
-9.54727
-9.54727
-9.54725
-9.54725
-9.54723
-9.54720

-9.54702
-9.54702
-9.54688
-9.54663
-9.54633
-9.54600
-9.54597
-9.54592
-9.54537
-9.54502
-9.54488
-9.54482
-9.54467
-9.54465
-9.54465
-9.54470
-9.54470
-9.54458
-9.54437
-9.54425
-9.54410
-9.54410
-9.54397
-9.54395
-9.54370
-9.54355
-9.54350
-9.54337
-9.54335

-9.54335
-9.54320

-9.54322
-9.54308

ROV Lon
-13.20913
-13.20913
-13.20913
-13.20912
-13.20912
-13.20912
-13.20913
-13.20913
-13.20912
-13.20913
-13.20912
-13.20915
-13.20913
-13.20913
-13.20912
-13.20913
-13.20913
-13.20913
-13.20910
-13.20910
-13.20912
-13.20912
-13.20912
-13.20913
-13.20913
-13.20910
-13.20913
-13.20917
-13.20913
-13.20918
-13.20918
-13.20918
-13.20918
-13.20918

-13.20902
-13.20913
-13.20947
-13.20917

-13.20920
-13.20915
-13.20917
-13.20917
-13.20913
-13.20912
-13.20913
-13.20913
-13.20913
-13.20913
-13.20912

-13.20908
-13.20908
-13.20908
-13.20910
-13.20902
-13.20903
-13.20902
-13.20903
-13.20895
-13.20892
-13.20885
-13.20882
-13.20883
-13.20880
-13.20880
-13.20890
-13.20890
-13.20878
-13.20867
-13.20860
-13.20848
-13.20847
-13.20840
-13.20838
-13.20840
-13.20845
-13.20847
-13.20838
-13.20845

-13.20845
-13.20868

-13.20865
-13.20873

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1493
1491
1493
1493
1493
1493
1493

1491
1492
1494
1494

1494
1494
1494
1494
1493
1493
1493
1493
1493
1493
1489

1488
1488
1488
1490
1492
1490
1491
1491
1487
1488
1489
1493
1493
1493
1492
1493
1493
1491
1493
1495
1498
1499
1502
1500
1503
1508
1510
1509
1509

1508
1506

1506
1505

310
311
309
309
309
309
310
310
310
309
309
309
309
309
309
309
309
309
309
309
309
309
309
310
309
310
310
309
305
266
261
262
261
261

217
187
174
176

176
175
166

165
165
163
163
164
170
343

070

070

070

070

070

0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.8 -9.5485001
0.7 -9.5485001
0.8 -9.5483332
0.8 -9.5478334
2.9 -9.5478334
0.5 -9.5478334
0.2 -9.5478334
0.2 -9.5478334
0.2 -9.5478334
0.5 -9.5478334

2.1 -9.5478334
1.5 -9.5478334
0.6 -9.5478334
0.6 -9.5478334

0.6 -9.5478334
0.7 -9.5478334
0.7 -9.5478334

-- -9.5478334
0.7 -9.5478334
0.7 -9.5478334
0.7 -9.5478334
0.7 -9.5478334
0.7 -9.5478334
0.9 -9.5478334
4.9 -9.5478334

4.8 -9.5478334
4.9 -9.5478334
4.9 -9.5478334
4.9 -9.5478334
4.8 -9.5476665
4.1 -9.5473328
4.3 -9.5473328
4.1 -9.5473328
4.8 -9.5469999
5.1 -9.5466671
5 -9.5465002
2 -9.5461674
2 -9.5456667
1.9 -9.5454998
2 -9.5454998
2 -9.5454998
2 -9.5454998
2.1 -9.545167
2.4 -9.5450001
2.6 -9.5448332
3 -9.5446672
-- -9.5446672
4 -9.5446672
5.5 -9.5445004
6 -9.5445004
2.5 -9.5445004
1.7 -9.5443335
2.5 -9.5443335
2.6 -9.5443335

2.7 -9.5443335
3.1 -9.5441666

3 -9.5441666
2.8 -9.5439997

A 44

Ship Lon
0.00000
0.00000
0.00000
0.00000
0.00000

-13.20833
-13.20833
-13.20833
-13.20833
-13.20833
-13.20833
-13.20833
-13.20850
-13.20850
-13.20833
-13.20833
-13.20833
-13.20850
-13.20850
-13.20850
-13.20850
-13.20833
-13.20850
-13.20850
-13.20833
-13.20833
-13.20833
-13.20833
-13.20850
-13.20850
-13.20850
-13.20850
-13.20833
-13.20833

-13.20850
-13.20833
-13.20850
-13.20833

-13.20833
-13.20850
-13.20850
-13.20833
-13.20833
-13.20833
-13.20833
-13.20833
-13.20833
-13.20833
-13.20833

-13.20833
-13.20833
-13.20833
-13.20833
-13.20833
-13.20833
-13.20833
-13.20833
-13.20833
-13.20817
-13.20817
-13.20817
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20783
-13.20783
-13.20783
-13.20783
-13.20783
-13.20783
-13.20783
-13.20783
-13.20783
-13.20783
-13.20783

-13.20783
-13.20767

-13.20767
-13.20767

01. April - 11. May, 2009

Water Depth Comment

123 KIPS ON
123
123 KIPS OFF
123 KIPS ON
123
0 KIPS OFF
0 KIPS ON
0
0 8.9°C temperature
0 stillimage
0 stillimage
0 KIPS OFF
0 KIPS ON
0
0 KIPS OFF
0 KIPS ON
0
0 KIPS OFF
0 KIPS ON
0
0 KIPS OFF
0 KIPS ON
0
0 KIPS OFF
0 dosierpumpe
0 dosierpumpe off
0 search for larger mussels
0 grabbing net and opening box with net
0 lift off to search for larger mussels
0 mussel patches, whitish
0 found somewhat larger mussels
0
0 getting mussel sample
0 further looking for larger mussels without changing
net
0 net was about 5 m away from SMONI
0 pillow lava with mussel patches
0 Hydroids
0 found larger mussels, aggregates of larger
individuals and many small individuals
0 taking more mussels with net
0 getting mussels with net, scratching off pillow
0 scratching mussels from pillow lava
0 scratching mussels with net#
0 HD ON
0 transfering net to box
0 sample STOP
0 HD OFF
0 closing grey box
0 lift off
0 lift off, flying high towards Candelabrum Meadows

0 flying 5 m over ground

0 pillows with Fe-oxides

0 intense Fe-oxide cover

0 small fissure NS trending

0 Fe-oxide chimney

0 large Fe-oxide chimneys

0 back in pillow lava with minor Fe-oxides
0 lobate flows to pillows,Fe-oxides disappeared
0 patchy Fe-oxides in interstices

0 waiting for the ship to catch up

0 mussel patches ahead, few Fe-oxides

0 HD ON

0 HD OFF

0 still image

0 empty shells and abundant tiny mussels
0 HD ON

0 baby mussels everywhere

0 HD OFF

0 back in pillow lava

0 Fe-oxides

0 Fe4-oxides covering larger areas

0 pillows

0 pillow lava, unsedimented

0 fish

0 pillow lava, unsedimented

0 jumbled lava

0 white patches ahead

0 jumbled lava

0 contact jumbled lava to lobate flows with skylights

0 turning west in order to find Candelabrum
Meadows

0 pillows and lobate lava

0 after 22m north continuing north

0 pillows

dive 324ROV



UTC Time
18:43:02

18:44:37
18:45:17
18:46:32
18:48:43
18:48:56
18:49:23
18:49:32
18:49:43
18:50:30
18:50:32
18:51:21
18:51:52
18:52:03
18:53:46
18:54:19

18:55:02
18:56:26
18:56:55
18:57:26
18:58:58
19:06:50
19:07:06
19:07:12
19:07:28
19:08:38
19:08:52
19:09:01
19:09:07
19:09:22
19:09:47
19:09:48
19:17:43
19:18:16
19:19:36
19:21:20
19:22:19
19:25:37
19:25:39
19:25:52
19:26:43
19:29:35
19:30:34
19:30:59
19:30:59
19:31:13
19:31:30
19:31:48
19:32:54
19:33:52
19:35:34
19:35:49
19:36:34
19:38:04
19:43:48
19:45:24
19:54:33
19:56:29
20:50:55

ROV Lat
-9.54298

-9.54297
-9.54290
-9.54260
-9.54227
-9.54225
-9.54223
-9.54227
-9.54227
-9.54222
-9.54220
-9.54225
-9.54223
-9.54223
-9.54222
-9.54222

-9.54220
-9.54217
-9.54218
-9.54215
-9.54195
-9.54167
-9.54165
-9.54165
-9.54163
-9.54157
-9.54155
-9.54152
-9.54153
-9.54152
-9.54152
-9.54152
-9.54153
-9.54155
-9.54145
-9.54137
-9.54125
-9.54112
-9.54112
-9.54113
-9.54108
-9.54087
-9.54080
-9.54082
-9.54082
-9.54082
-9.54083
-9.54082
-9.54073
-9.54063
-9.54048
-9.54045
-9.54032
-9.54000
-9.53975
-9.53958
-9.53927
-9.53928
0.00000

ROV Lon
-13.20878

-13.20880
-13.20883
-13.20905
-13.20932
-13.20935
-13.20940
-13.20940
-13.20940
-13.20947
-13.20945
-13.20948
-13.20947
-13.20945
-13.20947
-13.20948

-13.20948
-13.20957
-13.20960
-13.20967
-13.20985
-13.21058
-13.21062
-13.21062
-13.21068
-13.21075
-13.21080
-13.21078
-13.21077
-13.21078
-13.21078
-13.21078
-13.21082
-13.21083
-13.21097
-13.21115
-13.21133
-13.21153
-13.21153
-13.21153
-13.21158
-13.21192
-13.21200
-13.21200
-13.21200
-13.21200
-13.21202
-13.21202
-13.21213
-13.21228
-13.21262
-13.21267
-13.21285
-13.21298
-13.21300
-13.21313
-13.21388
-13.21413
0.00000

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat

1503

1503
1501
1501
1499
1499
1498
1499
1498
1493
1493
1494
1495
1495
1493
1493

1491
1494
1494
1495
1502
1498
1496
1496
1494
1489
1488
1488
1487
1487
1487
1487
1488
1486
1486
1486
1487
1488
1488
1488
1487
1485
1485
1485
1485
1485
1485
1485
1487
1487
1493
1492
1493
1507
1515
1519
1493
1488

11

1

357
354
354
337
338
338
350
354
345
345
343
344
344

w

331
326
341
344
347
319
319
320
314
317
316
316
316
316
316
316
316
316
316
318
325
325
326
326
324
325
325
325
325
324
324
325
331
331
335

360
323

265
286

3.1 -9.5439997

3.2 -9.5438328
3.4 -9.5438328
3.1 -9.5438328
3.3 -9.5436668
3.4 -9.5436668
3.2 -9.5436668
3.6 -9.5436668
3.6 -9.5436668
5.8 -9.5434999
6.1 -9.5434999

4 -9.5433331
3.4 -9.5433331
3.4 -9.5433331
3.9 -9.5430002
5.3 -9.5428333

5.9 -9.5426674
3.9 -9.5426674
3.9 -9.5426674
4.3 -9.5424995
2.6 -9.5424995
7.9 -9.5419998
6.4 -9.5419998
5.5 -9.5419998
3.5 -9.5419998
4.3 -9.5418329
3.7 -9.5418329
3.6 -9.5418329
4.1 -9.5418329
4.4 -9.5418329
4.9 -9.5418329
4.9 -9.5418329
3.1 -9.5410004
3.3 -9.5410004
1.6 -9.5410004
1.4 -9.5408335
1.7 -9.5406666
0.9 -9.5404997
0.9 -9.5404997

1 -9.5403328

2 -9.5403328
1.2 -9.5401669
1.3 -9.5401669
1.2 -9.5401669
1.2 -9.5401669
1.2 -9.5401669
1.5 -9.5401669
1.6 -9.5401669
1.1 -9.5401669
1.5 -9.5401669
2.1 -9.5401669
2.6 -9.5401669
1.8 -9.5401669
3.4 -9.5401669

- -9.5401669

4 -9.5401669
6.6 -9.5391674
7.6 -9.5389996

-- -9.5398331

A 45

Ship Lon
-13.20767

-13.20767
-13.20767
-13.20767
-13.20783
-13.20783
-13.20783
-13.20783
-13.20783
-13.20783
-13.20783
-13.20800
-13.20800
-13.20800
-13.20817
-13.20833

-13.20833
-13.20833
-13.20833
-13.20833
-13.20850
-13.20917
-13.20917
-13.20917
-13.20917
-13.20933
-13.20933
-13.20950
-13.20950
-13.20950
-13.20950
-13.20950
-13.21067
-13.21067
-13.21067
-13.21100
-13.21100
-13.21150
-13.21150
-13.21150
-13.21167
-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21183
-13.21267
-13.21283
-13.21500

01. April - 11. May, 2009

Water Depth Comment

0 now having moved 30m north but actually NW due
to SE current

0 some lobate lava flows

0 lobate lava

0 larger lobate flows

0 contact lobate flow talus material

0 hill ahead

0 HD ON

0 fractures in small hill in different directions

0 now fracture N-S, HD on

0 steep walls and deep fracture

0 HD OFF

0 stillimage

0 stillimage

0 several still images of fracture

0 stillimage

0 still image of northern wall, fracture turning to the
NW now

0 moving NW along fracture

0 stillimage

0 stillimage

0 fracature is slowly closing/tapering out

0 pillows

0 pillows with brownish hydrothermal sediment

0 now clean pillows

0 relief going up

0 HD ON

0 HD OFF

0 Ferich crusts

0 HD ON

0 stillimage

0 looks like thick crust of Fe rich material

0 stillimage

0 HD OFF

0 HD ON

0 HD OFF

0 continue track towards NW, pillows

0 beautiful pillows

0 more lobate flows

0 HD ON

0 HD OFF

0 HD image of purple bio

0 pillows and lobate flows

0 HD ON

0 HD OFF

0 stillimage

0 still image

0 several still images of coral

0 HD ON

0 HD OFF

0 lobate flows

0 still heading 330

0 slope to the right, i.e. north

0 change course to N

0 moving alongside slope

0 lobate flows

0 turning to 320

0 more pillows, some lobate flows

0 continue with lobate flows and pillows

0 OFF THE BOTTOM

0 ON DECK

dive 324ROV



Meteor M78/2 MARSUD V 01. April - 11. May, 2009

Cruise: MAR SOUTH V
Date: 01.05.2009
Station: M78-2_329ROV
Targets: Lilliput

UTC Time ROV Lat ROV Lon ROV Depth ROV Headinc ROV Altitude Ship Lat Ship Lon Water Depth Comment

09:42:52 0.00000 0.00000 0-- - -9.541667 -13.20967 1501 IN THE WATER

10:46:24 -9.54725 -13.20935 1490 107 5.2 -9.5475 -13.20867 0 AT THE BOTTOM

10:50:27 -9.54728 -13.20910 1488 325 5.0 -9.5474997 -13.20867 0 looking for lilliput

10:53:50 -9.54747 -13.20917 1490 293 4.7 -9.54750 -13.20867 0 seeing SMoni

10:55:51 -9.54750 -13.20917 1494 290 0.8 -9.5474997 -13.20867 0 positioning ROC for sample collection

11:05:31 -9.54750 -13.20918 1494 284 0.4 -9.5474997 -13.20867 0 positioning ROV

11:08:15 -9.54750 -13.20918 1494 287 0.6 -9.5474997 -13.20867 0 checking whether arm reaches

11:09:12 -9.54752 -13.20918 1494 287 0.6 -9.5474997 -13.20867 0 grabbing nozzle of kips

11:17:18 -9.54750 -13.20917 1494 288 0.6 -9.5474997 -13.20867 0 KIPS ON

11:17:54 -9.54748 -13.20913 1494 288 0.6 -9.5474997 -13.20867 0 329 ROV 1 (KIPS C7)

11:24:35 -9.54747 -13.20920 1494 288 0.6 -9.5474997 -13.20867 0 KIPS OFF

11:24:49 -9.54748 -13.20918 1494 288 0.6 -9.5474997 -13.20867 0 KIPS ON

11:24:49 -9.54748 -13.20918 1494 288 0.6 -9.5474997 -13.20867 0 329 ROV 2 (KIPS C8)

11:26:11 -9.54747 -13.20920 1494 288 0.6 -9.5474997 -13.20867 0 still image

11:31:21 -9.54745 -13.20915 1494 288 0.6 -9.5474997 -13.20867 0 KIPS OFF

11:31:35 -9.54748 -13.20917 1494 288 0.6 -9.5474997 -13.20867 0 KIPS ON

11:31:35 -9.54748 -13.20917 1494 288 0.6 -9.5474997 -13.20867 0 329 ROV 3 (KIPS C9)

11:37:25 -9.54750 -13.20918 1494 288 0.6 -9.5474997 -13.20867 0 still image

11:38:33 -9.54753 -13.20918 1494 288 0.6 -9.5474997 -13.20867 0 KIPS OFF

11:39:38 -9.54752 -13.20920 1494 288 0.6 -9.5474997 -13.20867 0 kips back into porch

11:41:49 -9.54750 -13.20918 1494 287 0.6 -9.5474997 -13.20867 0 collect SMoni from diffuse position where
temperature was logged for three days

11:42:37 -9.54750 -13.20920 1494 287 0.6 -9.5474997 -13.20867 0 grabbed SMoni

11:48:47 -9.54748 -13.20918 1494 288 0.6 -9.5474997 -13.20867 0 put SMoni into draw of porch

11:52:28 -9.54752 -13.20918 1494 288 0.6 -9.5474997 -13.20867 0 placing SMoni into draw of rov

11:58:43 -9.54748 -13.20920 1494 - -- -9.5474997 -13.20867 0 putting marker a down at this spot; marker
number 42

12:02:01 -9.54752 -13.20917 1494 288 0.6 -9.5474997 -13.20867 0 placing marker 42

12:03:51 -9.54752 -13.20922 1494 289 0.6 -9.5474997 -13.20867 0 storing SMoni into back of drawer

12:14:00 -9.54748 -13.20920 1494 287 0.6 -9.5474997 -13.20867 0 storing done

12:14:14 -9.54750 -13.20920 1494 287 0.6 -9.5474997 -13.20867 0 opening grey box

12:15:55 -9.54750 -13.20918 1494 288 0.6 -9.5474997 -13.20867 0 box open

12:17:36 -9.54750 -13.20917 1494 288 0.6 -9.5474997 -13.20867 0 getting scoop net

12:18:19 -9.54748 -13.20918 1494 287 0.6 -9.5474997 -13.20867 0 getting up, searching large mussels

12:25:41 -9.54713 -13.20820 1494 284 0.3 -9.5474997 -13.20867 0 in position for sampling

12:28:55 -9.54743 -13.20928 1493 290 1.1 -9.5474997 -13.20867 0 new search

12:39:29 -9.54740 -13.20938 1492 219 3.6 -9.5474997 -13.20867 0 stowing away empty net, no success

12:52:01 -9.54735 -13.20940 1477 38 18.1 -9.5474997 -13.20867 0 lift off, heading 030 for the next 3 km!!

12:54:46 -9.54692 -13.20935 1402 32 33.8 -9.5473328 -13.20850 0 relocating to area of intense Eh anomaly
(coordinates are: 09°31.45°S / 13°11.82°W)

12:55:07 -9.54690 -13.20937 1405 38 33.8 -9.5473328 -13.20850 0 ROV comes up to 1400m

13:26:31 -9.54290 -13.20750 1405 64 33.8 -9.5426674 -13.20583 0 a small step for the ROV (on the map!)

13:46:37 -9.54070 -13.20555 1404 63 33.8 -9.5408335 -13.20483 0 1.6 km away from target position; AUV is ahead,
but should be well north of us when we arrive

14:11:58 -9.53800 -13.20340 1399 69 33.8 -9.5384998 -13.20267 0 1.2kmtogo

14:59:10 -9.53258 -13.19845 1494 62 33.8 -9.5334997 -13.19833 0 heading to 09°31.65, 13°1176,coming from main
Lilliput

14:59:22 -9.53252 -13.19842 1497 62 33.8 -9.5334997 -13.19833 0 slowly going down

15:09:16 -9.53165 -13.19795 1594 24 18.4 -9.5319996 -13.19733 0 bottom in sihgt

15:11:23 -9.53123 -13.19793 1603 - -- -9.5316668 -13.19700 0 lobate flow, < 50 % sediment

15:16:10 -9.53075 -13.19782 1631 25 6.0 -9.531167 -13.19667 0 lobate flow, < 50 % sediment

15:19:53 -9.53045 -13.19783 1648 9 4.3 -9.531167 -13.19650 0 changing heading to 8°

15:19:57 -9.53043 -13.19783 1648 9 4.4 -9.531167 -13.19650 0 pillow lava, > 50% sediment

15:20:13 -9.53040 -13.19782 1649 16 4.4 -9.531167 -13.19650 0 lobate flow, > 50 % sediment

15:23:07 -9.53012 -13.19788 1655 16 4.4 -9.531167 -13.19650 0 lobate flow, > 50 % sediment

15:25:50 -9.52990 -13.19788 1656 16 4.3 -9.531167 -13.19650 0 pillow lava, > 50% sediment

15:27:46 -9.52973 -13.19787 1655 10 4.1 -9.5310001 -13.19650 0 lobate flow, > 50 % sediment

15:28:23 -9.52968 -13.19788 1654 9 4.3 -9.5310001 -13.19650 0 sediment with ripple marks

15:28:28 -9.52968 -13.19788 1654 9 4.3 -9.5310001 -13.19650 0 lobate flow, > 50 % sediment

15:32:38 -9.52945 -13.19780 1653 9 4.3 -9.5306673 -13.19633 0 still image

15:34:29 -9.52940 -13.19777 1651 10 4.2 -9.5303326 -13.19633 0 lobate flow, > 50 % sediment

15:36:58 -9.52918 -13.19780 1649 7 4.2 -9.5299997 -13.19617 0 lobate flow, > 50 % sediment

15:39:18 -9.52902 -13.19782 1652 8 4.4 -9.5295 -13.19600 0 sediment

15:40:56 -9.52893 -13.19780 1651 7 4.3 -9.5291672 -13.19600 0 sediment

15:43:51 -9.52870 -13.19782 1650 7 4.4 -9.5288334 -13.19600 0 piles of pillows inbetween thick sediments

15:48:25 -9.52807 -13.19775 1647 10 2.6 -9.5279999 -13.19600 0 still image

15:48:40 -9.52802 -13.19777 1647 10 2.6 -9.5279999 -13.19600 0 stillimage

15:49:07 -9.52800 -13.19778 1647 9 2.9 -9.5279999 -13.19600 0 still images of pillows in sediments

15:51:09 -9.52765 -13.19780 1646 349 3.4 -9.527667 -13.19600 0 wide plain covered in sediment

15:52:50 -9.52743 -13.19782 1647 4 2.8 -9.5273333 -13.19600 0 still image

15:53:05 -9.52748 -13.19782 1646 4 3.0 -9.5273333 -13.19600 0 image of contact between coarse and fine
sediment

15:54:55 -9.52710 -13.19787 1641 354 3.7 -9.5271673 -13.19600 0 moving up a little slope, some more pillows
cropping out

15:56:07 -9.52688 -13.19790 1641 359 3.5 -9.5271673 -13.19600 0 slope/hill in front, pillows, moving up

15:56:44 -9.52680 -13.19792 1637 3 6.0 -9.5271673 -13.19600 0 lava flows

15:56:54 -9.52675 -13.19793 1636 2 5.8 -9.5271673 -13.19600 0 thick lava wall

15:57:08 -9.52677 -13.19792 1638 1 1.7 -9.5271673 -13.19600 0 still image

15:57:09 -9.52677 -13.19792 1638 1 1.7 -9.5271673 -13.19600 0 stillimage

15:57:09 -9.52677 -13.19792 1638 1 1.7 -9.5271673 -13.19600 0 still image

15:57:29 -9.52675 -13.19790 1639 4 2.4 -9.5271673 -13.19600 0 several stil images of lava flow and lava wall with
banding

A 46 dive 329ROV



UTC Time
15:58:29
15:59:00

16:00:17
16:05:56
16:08:39
16:08:56
16:09:14
16:12:52
16:13:06
16:15:04
16:15:59
16:17:27
16:17:36
16:18:41
16:19:27
16:19:36
16:19:51
16:20:02
16:23:02

16:24:22
16:25:18
16:27:34

16:27:50
16:29:14
16:29:22
16:29:57
16:30:09
16:30:58
16:31:55
16:32:05
16:32:17
16:33:21
16:33:26
16:33:42
16:35:51
16:36:08
16:36:32
16:37:09
16:37:16
16:38:17
16:38:45
16:43:56
16:45:53
16:46:25
16:46:33
16:46:57
16:47:44
16:48:41
16:49:46
16:51:52
16:51:54
16:52:42
16:53:34
16:54:06
16:54:16
16:54:39
16:55:39
16:56:04
16:56:40
16:57:03
16:59:27
17:00:47

17:02:47
17:03:57
17:06:12
17:06:32
17:08:17
17:08:49
17:09:57
17:10:57
17:11:21
17:11:51
17:13:20
17:13:35
17:13:53
17:14:37
17:16:53
17:18:05
17:18:38
17:19:53
17:19:55
17:20:35
17:20:45
17:21:15
17:21:25

ROV Lat
-9.52658
-9.52657

-9.52640
-9.52575
-9.52555
-9.52555
-9.52555
-9.52520
-9.52517
-9.52493
-9.52480
-9.52465
-9.52467
-9.52460
-9.52458
-9.52458
-9.52455
-9.52455
-9.52437

-9.52420
-9.52417
-9.52405

-9.52410
-9.52400
-9.52398
-9.52395
-9.52395
-9.52392
-9.52387
-9.52387
-9.52383
-9.52377
-9.52375
-9.52375
-9.52373
-9.52375
-9.52373
-9.52372
-9.52372
-9.52370
-9.52367
-9.52338
-9.52328
-9.562327
-9.52328
-9.562327
-9.52318
-9.52320
-9.52315
-9.52288
-9.52288
-9.52275
-9.52268
-9.52268
-9.52270
-9.52267
-9.52263
-9.52260
-9.52257
-9.52255
-9.52243
-9.52233

-9.52218
-9.52210
-9.52168
-9.52165
-9.52158
-9.52160
-9.52158
-9.52155
-9.52150
-9.52150
-9.52142
-9.52133
-9.52127
-9.52120
-9.52092
-9.52078
-9.52075
-9.52067
-9.52067
-9.52060
-9.52060
-9.52052
-9.52052

ROV Lon
-13.19793
-13.19792

-13.19797
-13.19803
-13.19813
-13.19817
-13.19820
-13.19835
-13.19833
-13.19833
-13.19833
-13.19835
-13.19837
-13.19833
-13.19835
-13.19835
-13.19837
-13.19838
-13.19852

-13.19862
-13.19873
-13.19892

-13.19888
-13.19880
-13.19878
-13.19877
-13.19877
-13.19885
-13.19882
-13.19880
-13.19877
-13.19873
-13.19877
-13.19873
-13.19860
-13.19862
-13.19862
-13.19863
-13.19863
-13.19862
-13.19850
-13.19770
-13.19732
-13.19723
-13.19723
-13.19718
-13.19710
-13.19710
-13.19695
-13.19663
-13.19663
-13.19655
-13.19643
-13.19647
-13.19645
-13.19652
-13.19667
-13.19673
-13.19692
-13.19698
-13.19742
-13.19772

-13.19800
-13.19812
-13.19818
-13.19813
-13.19772
-13.19768
-13.19747
-13.19712
-13.19700
-13.19690
-13.19673
-13.19677
-13.19680
-13.19685
-13.19692
-13.19697
-13.19697
-13.19697
-13.19697
-13.19702
-13.19702
-13.19698
-13.19702

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢c ROV Altitude Ship Lat

1637
1641

1643
1645
1646
1647
1646
1646
1646
1645
1643
1642
1641
1639
1636
1636
1635
1633
1625

1622
1620
1614

1612
1610
1610
1609
1609
1611
1610
1610
1609
1610
1610
1609
1613
1612
1612
1613
1612
1615
1616
1645
1646
1644
1644
1645
1641
1642
1644
1644
1644
1640
1638
1638
1638
1639
1644
1645
1647
1648
1655
1651

1652
1650
1637
1636
1624
1623
1627
1634
1638
1648
1651
1649
1646
1637
1619
1617
1617
1614
1614
1608
1608
1607
1606

10
4

341
342
342
341
342
341
358

345
328

307
313
313
312
313
313
313

P ONMNNWWW

5.0 -9.5271673
4.7 -9.5271673

3.6 -9.5271673
2.4 -9.5263329
2.8 -9.526

2.6 -9.526

2.5 -9.526

2.9 -9.5255003
3.0 -9.5255003
3.0 -9.5251675
4.1 -9.5249996
4.4 -9.5248327
4.9 -9.5248327
5.4 -9.5246668
5.7 -9.5244999
5.5 -9.5244999
5.5 -9.5244999
5.8 -9.5244999
2.2 -9.5241671

3.0 -9.5240002
3.0 -9.5238333
3.5 -9.5236673

-- -9.5236673
1.9 -9.5236673
1.7 -9.5238333
7.0 -9.5238333
4.2 -9.5238333
3.4 -9.5238333
4.4 -9.5238333
4.4 -9.5238333

-- -9.5238333
4.5 -9.5238333
4.8 -9.5238333
5.2 -9.5238333
7.9 -9.5238333
9.2 -9.5238333
8.7 -9.5238333
7.6 -9.5238333
9.1 -9.5238333
4.8 -9.5238333
6.8 -9.5238333
5.5 -9.5238333
1.7 -9.5236673
2.7 -9.5236673
2.5 -9.5236673
1.3 -9.5236673
3.9 -9.5236673
3.5 -9.5236673
1.8 -9.5236673
4.3 -9.5236673
4.3 -9.5236673
5.5 -9.5236673
4.1 -9.5235004
4.4 -9.5235004
4.7 -9.5235004
4.4 -9.5233326
3.1 -9.5231667
3.1 -9.5231667
2.0 -9.5229998
1.9 -9.5229998
3.1 -9.5226669
3.1 -9.5223331

3.4 -9.5221672
4.3 -9.5221672
6.4 -9.5221672
7.5 -9.5221672
2.3 -9.5221672
3.9 -9.5221672
3.0 -9.5221672
3.0 -9.5221672
3.4 -9.5221672
0.9 -9.5221672
9.3 -9.5221672
8.9 -9.5221672
7.0 -9.5221672
11.1 -9.5220003
2.7 -9.5216665
2.6 -9.5214996
2.6 -9.5214996
2.6 -9.5213327
2.3 -9.5213327
5.3 -9.5211668
4.9 -9.5211668
4.8 -9.5211668
5.4 -9.5211668

A 47

Ship Lon
-13.19600
-13.19600

-13.19600
-13.19600
-13.19600
-13.19600
-13.19600
-13.19600
-13.19600
-13.19600
-13.19600
-13.19600
-13.19600
-13.19617
-13.19617
-13.19617
-13.19617
-13.19617
-13.19617

-13.19617
-13.19617
-13.19617

-13.19617
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633

-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633
-13.19633

01. April - 11. May, 2009

Water Depth Comment

0 another sedimen covered plain ahead

0 again, darker coarse material and lighter fine
material

0

0 sediment, few pillows cropping out inbetween

0 HD ON

0 HD: sediment with few pillows

0 HD OFF

0 arriving at the wall

0 moving up, just afew meters

0 HD ON

0 HD OFF

0 stillimage

0 nice pillow in sediment

0 at the slope: pillow and talues

0 still image

0 HD ON

0 still image of cut-open pillow

0 HD OFF

0 still moving up slope, quite some sediment, but
also nice pillows

0 HD ON

0 HD OFF

0 moving up another slope with talus, darker rocks

0 still image

0 HD ON

0 on top of ridge

0 cracks running perpendicular to lava
0 HD OFF

0 more talus material

0 massive lava flow next to fracture
0 fllowing fracture, heading east

0 sediment at the bottom of fracture
0 still image

0 still image

0 still image of canyon

0 HD ON

0 HD pictures of canyon

0 HD OFF

0 still image

0 still image of wall

0 turning course towards East now
0 again sediment plain

0 start search pattern across the wall
0 moving east towards Eh anomaly
0 still image

0 still image of bio

0 HD ON

0 HD OFF

0 HD ON

0 HD OFF

0 sediment with ripple marks

0

0 nice lava flow, cracked

0 lava sheet flow, lightly sedimented
0 still image

0 still image of sheet flow

0 turning vehicle to NW

0 heading 313

0 keep moving 313 over sediment

0 CTD temperature is 3.86°C

0 moved down from hill

0 differently coloured sediment

0 start moving up again, more pillows cropping out

0 1655m

0 turn to north now and proceed

0 going up a bit

0 turning on an easterly course again

0 more massive pillows and lobate flows
0 a fracture running through lava in W-E direction
0 temperature on top is 3.89°C

0 heading continuously at 92

0 reaching the edge

0 moving down into the plain

0 moving north now

0 slope with pillows and talus

0 base of talus slope at 1660m

0 pillows and obate flows on slope

0 higher up on the slope is more sediment
0 HD ON

0 HD OFF

0 lobate flows with sediment cover

0 HD ON

0 HD OFF

0 moving up a slope again

0 still image

0 crinoids and coral

dive 329ROV



UTC Time
17:22:16
17:22:18
17:23:05
17:25:26
17:27:18
17:28:04
17:29:55
17:32:31
17:34:50
17:35:32
17:36:36
17:36:52
17:37:01
17:37:08
17:38:00
17:39:11
17:39:27
17:39:48
17:40:27
17:43:04

17:43:44
17:43:59
17:46:05
17:46:15
17:47:16
17:47:49
17:48:08
17:48:27

17:49:18
17:49:30
17:50:43
17:51:06
17:52:49
17:54:07
17:54:21
17:58:24
17:58:26
17:58:40
17:58:56
17:59:38
18:00:35
18:10:29

18:11:03
18:14:07
18:17:43
18:17:47
18:18:26
18:18:45
18:19:27
18:19:32
18:23:54
18:25:16

18:30:11
18:35:32
18:35:41
18:36:06
18:36:23

18:39:33
18:43:46
18:44:12
18:45:38
18:47:09
18:51:07

18:52:22

18:53:47

18:54:15
18:56:55
18:59:21
19:01:20

19:01:32
19:03:20
19:04:32
19:04:56
19:05:28
19:05:49
19:05:55
19:07:36
19:12:19
19:13:18
19:15:46

ROV Lat
-9.52050
-9.52050
-9.52045
-9.52017
-9.52030
-9.52033
-9.51995
-9.51937
-9.51887
-9.51838
-9.51843
-9.51845
-9.51848
-9.51848
-9.51835
-9.51805
-9.51800
-9.51798
-9.51800
-9.51785

-9.51780
-9.51780
-9.51778
-9.51773
-9.51768
-9.51772
-9.51778
-9.51780

-9.51792
-9.51798
-9.51825
-9.51822
-9.51862
-9.51888
-9.51893
-9.51948
-9.51948
-9.51948
-9.51953
-9.51967
-9.51985
-9.52025

-9.52022
-9.52007
-9.52020
-9.52020
-9.52018
-9.52018
-9.52020
-9.52020
-9.52037
-9.52038

-9.52048
-9.52048
-9.52052
-9.52055
-9.52048

-9.52055
-9.52077
-9.52078
-9.52080
-9.52082
-9.52088

-9.52092

-9.52092

-9.52093
-9.52092
-9.52095
-9.52102

-9.52100
-9.52113
-9.52130
-9.52133
-9.52133
-9.52135
-9.52133
-9.52137
-9.52220
-9.52240
-9.52265

ROV Lon
-13.19700
-13.19700
-13.19707
-13.19735
-13.19780
-13.19798
-13.19810
-13.19830
-13.19817
-13.19827
-13.19807
-13.19802
-13.19802
-13.19802
-13.19803
-13.19812
-13.19807
-13.19793
-13.19788
-13.19728

-13.19715
-13.19710
-13.19687
-13.19687
-13.19683
-13.19685
-13.19682
-13.19683

-13.19673
-13.19672
-13.19662
-13.19660
-13.19650
-13.19648
-13.19642
-13.19632
-13.19632
-13.19632
-13.19632
-13.19630
-13.19608
-13.19590

-13.19587
-13.19535
-13.19493
-13.19493
-13.19492
-13.19490
-13.19492
-13.19492
-13.19440
-13.19425

-13.19358
-13.19300
-13.19297
-13.19302
-13.19297

-13.19303
-13.19323
-13.19323
-13.19333
-13.19347
-13.19422

-13.19438

-13.19442

-13.19445
-13.19447
-13.19478
-13.19485

-13.19485
-13.19480
-13.19473
-13.19472
-13.19473
-13.19477
-13.19477
-13.19472
-13.19472
-13.19467
-13.19457

1607
1606
1606
1615
1618
1620
1621
1614
1607
1605
1603
1602
1602
1601
1601
1599
1600
1605
1611
1619

1622
1625
1653
1652
1647
1645
1644
1644

1645
1647
1662
1658
1669
1671
1670
1663
1662
1661
1661
1658
1654
1654

1657
1669
1674
1674
1674
1674
1674
1674
1667
1669

1655
1656
1656
1654
1655

1654
1652
1652
1651
1650
1660

1659

1659

1659
1659
1659
1661

1661
1658
1652
1651
1650
1650
1650
1648
1635
1634

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢c ROV Altitude Ship Lat Ship Lon

20 4.3 -9.5209999 -13.19633
20 4.9 -9.5209999 -13.19633
1 5.8 -9.520833 -13.19633
269 1.6 -9.5205002 -13.19633
277 2.2 -9.5201674 -13.19633
341 2.3 -9.5201674 -13.19633
3 3.2 -9.5200005 -13.19633

4 3.9 -9.5196667 -13.19633
33 6.3 -9.5193329 -13.19633
37 2.2 -9.5193329 -13.19633
41 2.6 -9.5191669 -13.19633
42 3.1 -9.5191669 -13.19633
40 3.6 -9.5191669 -13.19633
39 4.1 -9.5191669 -13.19633
8 3.1 -9.5190001 -13.19633
36 4.0 -9.5188332 -13.19633
92 5.2 -9.5188332 -13.19633
94 2.4 -9.5186672 -13.19633
94 1.7 -9.5186672 -13.19633
90 2.2 -9.5185003 -13.19633
91 1.1 -9.5185003 -13.19633
88 0.9 -9.5185003 -13.19633
324 3.5 -9.5185003 -13.19633
323 3.5 -9.5185003 -13.19633
88 9.4 -9.5185003 -13.19633
183 12.9 -9.5185003 -13.19633
179 13.5 -9.5185003 -13.19633
178 13.9 -9.5185003 -13.19633
177 15.5 -9.5185003 -13.19633
172 15.0 -9.5185003 -13.19633
173 4.5 -9.5185003 -13.19633
171 7.6 -9.5185003 -13.19633
162 4.7 -9.5186672 -13.19617
174 2.9 -9.5186672 -13.19617
174 3.9 -9.5188332 -13.19617
181 2.2 -9.5193329 -13.19600
181 2.4 -9.5193329 -13.19600
180 3.6 -9.5194998 -13.19600
181 3.1 -9.5194998 -13.19600
174 6.6 -9.5196667 -13.19600
168 8.5 -9.5196667 -13.19600
93 6.5 -9.5211668 -13.19567
91 4.9 -9.5211668 -13.19567
109 3.1 -9.5211668 -13.19550
120 2.0 -9.5211668 -13.19500
119 2.1 -9.5211668 -13.19483
120 2.1 -9.5211668 -13.19483
119 2.1 -9.5211668 -13.19483
119 2.1 -9.5211668 -13.19467
119 2.1 -9.5211668 -13.19467
114 3.4 -9.5211668 -13.19433
122 2.4 -9.5211668 -13.19417
95 2.6 -9.5211668 -13.19350
139 3.0 -9.5211668 -13.19333
151 3.2 -9.5211668 -13.19333
191 3.6 -9.5211668 -13.19333
188 3.4 -9.5211668 -13.19333
182 3.5 -9.5211668 -13.19333
270 1.7 -9.5211668 -13.19333
257 1.7 -9.5211668 -13.19333
273 1.9 -9.5211668 -13.19333
273 1.7 -9.5211668 -13.19333
273 1.8 -9.5211668 -13.19333
273 3.2 -9.5211668 -13.19333
273 3.0 -9.5211668 -13.19333
273 3.0 -9.5211668 -13.19333
273 3.1 -9.5211668 -13.19333
273 3.5 -9.5211668 -13.19333
180 2.7 -9.5211668 -13.19333
180 2.7 -9.5211668 -13.19333
180 2.7 -9.5211668 -13.19333
180 2.9 -9.5211668 -13.19333
180 3.0 -9.5213327 -13.19333
191 3.9 -9.5213327 -13.19333
191 3.9 -9.5213327 -13.19333
191 4.0 -9.5213327 -13.19333
195 4.2 -9.5214996 -13.19333
184 2.4 -9.5220003 -13.19350
185 1.9 -9.5221672 -13.19350
190 0.9 -9.5225 -13.19367

1634

A 48

01. April - 11. May, 2009

Water Depth Comment

0 stillimage

0 still image

0 deep fracture, but filled with sediment

0 change to westerly course, heading 270

0 lobate flows, sediment inbetween

0 go back to course straight North

0 sediment, few pillows

0 again: sediment with few pillows

0 climbing up a more massive lava flow

0 course NE, heading 36

0 another fracture in direction NE

0 still image

0 stillimage

0 still image of fracture

0 however, fracture is filled with sediment

0 change course again to 30°

0 turn to 90° heading

0 slope going done, more sediment coming in

0 moving east across edge

0 continue east, more pillows and lobate flows, less
sediment

0 over the edge

0 and down theslope

0 1655m base of edge

0 HD ON

0 looking around: talus

0 temperature changed from 3.88 to 3.87°C

0 finish search pattern at the steep wall

0 now move to large "volcano" that showed the Eh
anomaly

0 change course to 165 and proceed

0 900m to go

0 lava

0 lava blocks

0 sediment with ripple marks

0 going down slope

0 pillows with sediment inbetween

0 continue south

0 still image

0 still image of bio on pillow

0 sediment with ripple marks

0 sediment ends, now talus

0 moving up across large talus fan

0 move towards east, heading 95, to centre of
redox anomaly

0 250m to east

0 pilows with sediment inbetween

0 still image

0 sponge

0 HD ON

0 still image

0 still image

0 HD OFF

0 more sediment now

0 at the base of a small hill, pilows and lobate flows
with sediment inbetween

0 nothing special in centre of anomaly

0 we fllowed anomaly to east towards the end

0 now turning south and proceed for 30m

0 still image

0 large pillows and lobate flow with sediment
inbetween

0 flying south

0 Seeigel

0 sedimented plain

0 pillow lava, > 50% sediment

0 pillow lava, > 50% sediment

0 still heading to West; going slightly down; lots of
sediments and blocks of pillows

0 blocks of sheet flow, showing parallel structures

0 probably finegrained talus of pillow bas,
sedimented in the pool

0 lobate flow, < 50 % sediment

0 moving up the hill to the west (last time)

0 a deep filled with sediments before us

0 nice sedimentary structures: arrangement of white
and black sediments

0 turning the ROV to South

0 lobate flow, > 50 % sediment

0 lobate flow, > 50 % sediment

0 HD ON

0 HD OFF

0 block with nice coral assemvlage

0 stillimage

0 sediment with ripple marks

0 sediments with blocks of pillows bas

0 sediment

0 looking for the white spots in the sediments

dive 329ROV



UTC Time
19:17:17
19:17:56
19:17:57
19:19:05

19:20:30

19:22:13
19:22:46
19:24:29
19:25:13
19:26:28
19:27:35
19:28:26
19:30:54
19:31:31
19:32:54
19:36:50
19:37:47
19:40:19
19:42:14
19:42:25
19:43:00
19:43:56
19:46:53
19:50:29

19:51:13

19:52:40
19:53:05
19:54:24

19:59:51
20:00:36

20:01:49
20:02:46
20:18:26

20:19:54
20:21:52

20:23:49
20:24:03
20:25:17
20:26:40

20:27:08
20:27:14
20:27:17
20:28:03
20:28:41
20:28:48
20:29:02
20:30:22
20:30:24
20:30:25
20:30:34
20:30:51
20:31:16
20:32:04
20:32:25
20:34:00
20:34:27
20:34:44
20:37:41

20:39:25

20:40:28
20:40:53
20:41:20
20:41:40
20:42:28
20:43:46
20:45:21
20:46:21
20:48:19
20:49:32
20:51:07
20:52:31
20:55:32

20:57:13
20:57:30
20:57:58
20:58:16
22:09:45

ROV Lat
-9.52263
-9.52263
-9.52263
-9.52263

-9.52278

-9.52302
-9.52305
-9.52330
-9.52342
-9.52360
-9.52375
-9.52390
-9.52422
-9.52418
-9.52447
-9.52485
-9.52497
-9.52507
-9.52508
-9.52505
-9.52682
-9.52500
-9.52482
-9.52457

-9.52448

-9.52432
-9.52427
-9.52413

-9.52415
-9.52408

-9.52390
-9.52372
-9.52263

-9.52278
-9.52298

-9.52317
-9.52325
-9.52338
-9.52355

-9.52352
-9.52352
-9.52352
-9.52358
-9.52357
-9.52355
-9.52355
-9.52358
-9.52358
-9.52358
-9.52358
-9.52357
-9.52358
-9.52358
-9.52360
-9.52357
-9.52365
-9.52363
-9.52395

-9.52397

-9.52407
-9.52408
-9.52410
-9.52408
-9.52413
-9.52415
-9.52437
-9.52447
-9.52472
-9.52495
-9.52538
-9.52567
-9.52610

-9.52617
-9.52620
-9.52620
-9.52625
-9.52507

ROV Lon
-13.19462
-13.19460
-13.19460
-13.19460

-13.19458

-13.19450
-13.19452
-13.19447
-13.19445
-13.19442
-13.19437
-13.19437
-13.19447
-13.19448
-13.19448
-13.19455
-13.19457
-13.19460
-13.19488
-13.19495
-13.19835
-13.19533
-13.19592
-13.19650

-13.19665

-13.19682
-13.19687
-13.19697

-13.19702
-13.19695

-13.19683
-13.19672
-13.19578

-13.19553
-13.19513

-13.19493
-13.19492
-13.19482
-13.19473

-13.19473
-13.19473
-13.19473
-13.19468
-13.19467
-13.19465
-13.19467
-13.19465
-13.19467
-13.19467
-13.19467
-13.19468
-13.19462
-13.19462
-13.19460
-13.19445
-13.19432
-13.19430
-13.19393

-13.19382

-13.19375
-13.19370
-13.19363
-13.19363
-13.19357
-13.19333
-13.19322
-13.19308
-13.19290
-13.19292
-13.19310
-13.19315
-13.19302

-13.19292
-13.19295
-13.19288
-13.19288
-13.19468

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢c ROV Altitude Ship Lat

1634
1634
1634
1634

1633

1632
1633
1632
1634
1632
1629
1626
1621
1620
1617
1611
1613
1612
1613
1613
1613
1620
1631
1634

1635

1636
1636
1638

1640
1641

1640
1641
1635

1634
1631

1633
1633
1633
1633

1633
1633
1633
1631
1631
1631
1631
1632
1632
1632
1632
1632
1633
1632
1632
1631
1630
1628
1629

1628

1627
1627
1627
1627
1627
1627
1626
1626
1625
1626
1627
1627
1628

1632
1632
1624
1621

18

191
200
200
177

178

177
178
177
177
178
182
190
165
183
190
184
184
290
201
291
291
285
298

315

332
337
343

51
55

54
54
131

125
120

153
152
153
150

150
150
151
145
145
145
145
146
145
145
145
145
145
147
187
142
141
141
184

160

159
157
159
159
161
150
168
166
173
187
188
166
174

179
179
179
179

0.9 -9.5228329
0.9 -9.5228329
0.9 -9.5228329
0.9 -9.5229998

1.3 -9.5233326

1.4 -9.5235004
1.3 -9.5235004
1.3 -9.5236673
2.2 -9.5238333
2.2 -9.5240002
2.2 -9.5240002
2.6 -9.5241671
3.0 -9.5244999
4.6 -9.5244999
3.1 -9.5246668
3.1 -9.5246668
2.9 -9.5246668
3.0 -9.5246668
2.8 -9.5246668
3.0 -9.5246668
3.1 -9.5246668
2.9 -9.5246668
2.2 -9.5244999
-- -9.524333

3.2 -9.524333

3.1 -9.524333
3.2 -9.524333
3.1 -9.5241671

3.1 -9.5240002
3.1 -9.5240002

3.0 -9.5240002
3.0 -9.5240002
3.0 -9.5229998

3.0 -9.5229998
3.0 -9.5229998

3.1 -9.5231667
3.4 -9.5231667
3.3 -9.5233326
3.1 -9.5233326

3.1 -9.5233326
3.3 -9.5233326
3.2 -9.5233326
3.2 -9.5233326
3.2 -9.5233326
3.4 -9.5233326
2.9 -9.5233326
2.2 -9.5235004
2.2 -9.5235004
2.2 -9.5235004
2.2 -9.5235004
1.9 -9.5235004
0.4 -9.5235004
0.6 -9.5235004
1.3 -9.5235004
1.7 -9.5235004
2.3 -9.5236673
2.5 -9.5236673
3.9 -9.5240002

4.3 -9.5241671

4.1 -9.5241671
4.0 -9.524333

4.1 -9.524333

4.5 -9.524333

4.8 -9.5244999
4.8 -9.5246668
5.0 -9.5246668
4.8 -9.5248327
4.6 -9.5248327
4.5 -9.5248327
4.9 -9.5248327
4.6 -9.5249996
4.6 -9.5253334

1.0 -9.5256672
1.7 -9.5256672
8.8 -9.5258331
11.6 -9.5258331
-- -9.5258331

A 49

Ship Lon
-13.19367
-13.19367
-13.19367
-13.19367

-13.19383

-13.19383
-13.19383
-13.19383
-13.19383
-13.19383
-13.19383
-13.19383
-13.19400
-13.19400
-13.19400
-13.19400
-13.19400
-13.19400
-13.19400
-13.19400
-13.19400
-13.19417
-13.19467
-13.19533

-13.19550

-13.19567
-13.19583
-13.19600

-13.19667
-13.19667

-13.19667
-13.19667
-13.19483

-13.19483
-13.19467

-13.19467
-13.19450
-13.19450
-13.19450

-13.19433
-13.19433
-13.19433
-13.19433
-13.19433
-13.19433
-13.19433
-13.19433
-13.19433
-13.19433
-13.19433
-13.19433
-13.19433
-13.19433
-13.19433
-13.19417
-13.19417
-13.19400
-13.19367

-13.19350

-13.19333
-13.19333
-13.19317
-13.19317
-13.19300
-13.19283
-13.19267
-13.19267
-13.19267
-13.19267
-13.19267
-13.19250
-13.19267

-13.19267
-13.19267
-13.19267
-13.19267
-13.19183

01. April - 11. May, 2009

Water Depth Comment

0 white spots are small pit of sediments
0 HD ON
0 HD OFF
0 probably sorted sediments; black iso-grained
pillow basalt talus and white sedeiment
0 still heading to south; sediments with some blocks
of lava
0 Seeigel
0 stillimage
0 recrangular fault system
1627 small step down to another sediment plain
1625 "wall" of pillow blocks
1621 more rocks
1623 lobate flow, > 50 % sediment
1624 start of rupture running NS
1613 pillow lava, < 50% sediment
1616 looks like a wall running N-S
1618 We are now in the center of the ABYSS map
1621 lobate flow, > 50 % sediment
1611 lobate flow, > 50 % sediment
1617 sediment with ripple marks
1613 fish
1612 lobate flow, > 50 % sediment
1618 heading to 300 since a while
1611 sediments with some blocks of pillow basalt
1622 still sedimented plateau with some pillow blocks

1625 heading 200, to a weight point called "anomaly"

1631 problems with flickering in the HD image

1633 fish

1632 weight point reached; still sediments with blocks
of pillows

1635 checking the direction of the current: to West

1637 heading to NE into a region which was probably
investigated some hours ago

1634 flying against the current to NE

1634 pillow lava, > 50% sediment

1630 after long discussion based on the new ABYSS
map heading to SE

1629 sediment

1629 still sediments with some blocks of jumbled lava

1629 sediments with wall of rocks, like a dam

1629 sheet flow, > 50 % sediment

1629 sediment with ripple marks

1635 another wall crossing (representing top of a sheet
flow?)

1629 still image

1629 still image

1626 still image

1633 HD ON

1633 small clams

1631 small clams

1630 HD OFF

1630 HD OFF

1630 still image

1629 still image

1629 still image

1630 sheet flow, > 50 % sediment

1624 HD ON

1628 HD OFF

1628 sediment

1626 heading 120

1628 sheet flow, > 50 % sediment

1625 sheet folws with jumbled surface

1626 still plain with sediments; some blocks of basalt

1626 Rov is drifted to the North; thus current from the
South

1627 jumbled lava

1626 sheet flow, > 50 % sediment

1626 still image

1626 still image

1627 peak of sand before us

1625 sediment plain with basalt boulders

1625 sediment

1626 fish

1625 slight increase in ctd temperature

1627 sheet flow, > 50 % sediment

1627 still sediments with basalt blocks

1628 same as before

1629 sediments with dunes; black and white sutff is
separated

1628 HD ON

1627 lift off

1627 HD OFF

1627 OFF THE BOTTOM

1639 ON DECK

dive 329ROV



Meteor M78/2 MARSUD V 01. April - 11. May, 2009

Cruise: MAR SOUTH V
Date: 02.05.2009
Station: M78-2_335R0OV
Targets: Lilliput

UTC Time ROV Lat ROV Lon ROV Depth ROV Headin¢ ROV Altitude Ship Lat Ship Lon Water Depth Comment

11:44:26 0.00000 0.00000 0 - - -9.5471668 -13.20950 0 IN THE WATER
12:27:15 -9.54733 -13.20913 1261 311 0.0 -9.5473328 -13.20867 1494 1250 m ROV descending ok
12:28:48 -9.54733 -13.20915 1322 311 0.0 -9.5473328 -13.20850 1493 OBJECTIVE: Re-sample Liliput Main diffuse fluid

(tidal experiment sampling #4), sample mussels,
explore area southwards Roman City into
unknown areas

12:33:51 -9.54747 -13.20930 1474 27 18.3 -9.5473328  -13.20850 1492 AT THE BOTTOM

12:34:23 -9.54750 -13.20933 1476 27 16.7 -9.5473328  -13.20850 1495 Bottom sight

12:34:32 -9.54750 -13.20933 1478 27 15.1 -9.5473328  -13.20850 1492

12:35:17 -9.54748 -13.20937 1480 28 12.8 -9.5473328 -13.20850 1491 going to SMoni reference site

12:39:20 -9.54743 -13.20925 1492 98 2.2 -9.5473328 -13.20850 1492 marker ar sampling site in view number 46

12:42:17 -9.54745 -13.20917 1493 295 1.3 -9.5473328 -13.20850 1493 positioning ourselves

12:44:18 -9.54745 -13.20918 1494 277 0.4 -9.5473328 -13.20850 1492 marker number 42 not 46

12:53:33 -9.54745 -13.20920 1494 276 0.5 -9.5473328  -13.20850 1492 KIPS ON

12:53:34 -9.54733 -13.20915 1494 276 0.5 -9.5473328  -13.20850 1493

12:57:39 -9.54745 -13.20920 1494 276 0.5 -9.5473328  -13.20850 1494 KIPS OFF

12:57:59 -9.54743 -13.20918 1494 276 0.5 -9.5473328  -13.20850 1497 KIPS ON

12:58:00 -9.54743 -13.20918 1494 276 0.5 -9.5473328  -13.20850 1497 sample

12:58:29 -9.54743 -13.20920 1494 276 0.5 -9.5473328  -13.20850 1492

13:03:08 -9.54747 -13.20922 1494 276 0.5 -9.5473328  -13.20850 1494 KIPS OFF

13:03:25 -9.54745 -13.20922 1494 276 0.5 -9.5473328  -13.20850 1492 KIPS ON

13:03:26 -9.54745 -13.20922 1494 276 0.5 -9.5473328  -13.20850 1492

13:08:38 -9.54743 -13.20918 1494 276 0.5 -9.5473328  -13.20850 1494 KIPS OFF

13:09:09 -9.54745 -13.20922 1494 276 0.5 -9.5474997  -13.20850 1503 KIPS ON

13:09:16 -9.54747 -13.20922 1494 276 0.5 -9.5473328  -13.20850 1503

13:10:47 -9.54742 -13.20918 1494 276 0.5 -9.5473328  -13.20850 1492 still image

13:10:47 -9.54742 -13.20918 1494 276 0.5 -9.5473328  -13.20850 1492 still image

13:14:22 -9.54747 -13.20918 1494 276 0.5 -9.5473328  -13.20850 1501 KIPS OFF

13:14:41 -9.54747 -13.20922 1494 276 0.5 -9.5473328  -13.20850 1502 dosierpum on

13:16:12 -9.54745 -13.20922 1494 276 0.5 -9.5473328  -13.20850 1491 dosierpump off

13:19:15 -9.54747 -13.20920 1494 275 0.4 -9.5473328  -13.20850 1492 3-D imaging

13:26:09 -9.54742 -13.20925 1494 264 0.2 -9.5473328  -13.20850 1493 HD on for 3d imaging

13:32:49 -9.54745 -13.20925 1493 322 15 -9.5473328  -13.20850 1497 3d imaging finished

13:36:02 -9.54747 -13.20930 1493 322 15 -9.5473328  -13.20850 1493 grabbing the net

13:41:29 -9.54752 -13.20930 1492 322 1.6 -9.5473328  -13.20850 1491 open grey box, gran net

13:45:16 -9.54737 -13.20928 1494 50 0.2 -9.5473328 -13.20850 1494 spotted some "large" mussels

13:47:29 -9.54747 -13.20925 1494 50 0.2 -9.5473328 -13.20850 1495

13:49:03 -9.54747 -13.20928 1494 51 0.2 -9.5473328 -13.20850 1492 got two grabs including some "large" specimens

13:49:13 -9.54748 -13.20927 1494 51 0.2 -9.5473328  -13.20850 1491 look for another spot

13:55:05 -9.54700 -13.20773 1494 55 0.2 -9.5473328 -13.20850 1501 scratching mussels from pillow lava crack

13:57:24 -9.54752 -13.20927 1493 71 1.3 -9.5473328 -13.20850 1492 lift off to look for more bigger mussels

14:02:08 -9.54743 -13.20915 1494 23 0.3 -9.5473328  -13.20850 1494 taking mussels

14:02:19 -9.54743 -13.20915 1494 24 0.3 -9.5473328  -13.20850 1490 shrimp, scattered

14:07:20 -9.54742 -13.20917 1494 24 0.4 -9.5473328 -13.20850 1491 scratching off mussels with net produced dirt
cloud

14:10:13 -9.54743 -13.20917 1494 23 0.2 -9.5473328 -13.20850 1493 transfering net into grey box

14:18:22 -9.54747 -13.20918 1494 24 0.2 -9.5473328  -13.20850 1493 picking up slurp gun

14:19:53 -9.54743 -13.20920 1494 24 0.3 -9.5473328  -13.20850 1491 HD ON

14:20:43 -9.54802 -13.20938 1494 24 0.3 -9.5473328  -13.20850 1492 335 ROV 6slurppgun

14:20:55 -9.54743 -13.20918 1494 23 0.4 -9.5473328  -13.20850 1492 slurping shrimps

14:25:13 -9.54743 -13.20917 1494 63 0.4 -9.5473328  -13.20850 1503 HD OFF

14:28:06 -9.54743 -13.20920 1493 65 0.6 -9.5473328 -13.20850 1492 slurp gun not strong enough to slurp shrimps

14:31:47 -9.54743 -13.20920 1494 64 0.3 -9.5473328  -13.20850 1492 sample STOP

14:33:42 -9.54745 -13.20918 1492 136 1.4 -9.5473328 -13.20850 1493 change topic.....heading to Roman City

14:34:57 -9.54757 -13.20917 1490 171 3.4 -9.5474997  -13.20850 1491 first: heading to Limtoc

14:35:48 -9.54772 -13.20913 1490 171 3.6 -9.5474997  -13.20850 1492 Fe oxides crusts

14:37:35 -9.54812 -13.20907 1492 171 3.0 -9.5476665  -13.20850 1491 pillow lava, < 50% sediment

14:38:17 -9.54823 -13.20903 1492 165 1.3 -9.5478334  -13.20850 1492 flying over a small pillow hill

14:38:34 -9.54825 -13.20905 1492 159 1.6 -9.5478334  -13.20850 1492 still lots of Fe-crust#

14:40:28 -9.54847 -13.20893 1493 160 1.9 -9.5481672 -13.20850 1494 lobate flow, < 50 % sediment

14:42:52 -9.54867 -13.20880 1494 167 0.5 -9.5485001  -13.20833 1490 mussel patch

14:43:32 -9.54872 -13.20878 1493 168 15 -9.548667  -13.20833 1488 coral

14:43:52 -9.54872 -13.20880 1492 164 2.8 -9.548667 -13.20833 1491 still image

14:45:18 -9.54887 -13.20868 1492 164 1.8 -9.5488329 -13.20833 1492 lobate flow, unsedimented

14:45:50 -9.54893 -13.20867 1493 159 1.8 -9.5489998  -13.20833 1489 iron oxide crust

14:50:07 -9.54938 -13.20842 1491 161 1.7 -9.5496674 -13.20817 1488 lots of iron oxid crust

14:50:36 -9.54938 -13.20838 1491 195 1.6 -9.5496674 -13.20817 1489 looking around at this place

14:51:00 -9.54937 -13.20843 1491 216 1.6 -9.5498333  -13.20817 1490 HD ON

14:51:56 -9.54937 -13.20843 1491 122 1.9 -9.5500002  -13.20817 1488 HD OFF

14:52:52 -9.54948 -13.20835 1490 167 1.6 -9.5500002 -13.20817 1489 heading on to South

14:53:06 -9.54952 -13.20835 1489 167 1.9 -9.5500002 -13.20817 1490 lobate flow, unsedimented

14:54:22 -9.54980 -13.20828 1491 172 0.8 -9.5500002 -13.20800 1489 just passed a small hill

14:54:30 -9.54983 -13.20825 1491 172 1.8 -9.5500002 -13.20800 1489 lobate flow, slightly sedimented

14:56:00 -9.55003 -13.20820 1492 179 0.4 -9.5500002  -13.20800 1489 lobate flow, unsedimented

14:56:30 -9.55007 -13.20817 1492 168 0.5 -9.5500002  -13.20800 1489 still image

14:58:42 -9.55035 -13.20813 1493 181 0.5 -9.5500002 -13.20800 1488 drained lobe, small garage

15:00:12 -9.55047 -13.20812 1491 186 1.7 -9.5500002 -13.20800 1490 ruin features; pillars and a roof

15:00:38 -9.55045 -13.20810 1492 190 1.1 -9.5500002  -13.20800 1488 HD ON

15:01:15 -9.55048 -13.20812 1492 198 1.0 -9.5500002  -13.20800 1489 HD OFF

15:04:05 -9.55047 -13.20815 1490 197 2.8 -9.5500002 -13.20800 1489 we are now in Limtoc

A 50 dive 335ROV



UTC Time
15:07:34
15:08:14
15:11:25
15:11:53
15:13:18
15:13:33
15:14:47
15:15:36

15:16:05
15:21:06
15:23:22
15:26:26
15:28:10
15:28:25
15:29:08
15:29:59
15:30:02
15:30:38
15:38:55
15:41:58
15:43:10
15:49:37
15:49:40
15:50:33
15:51:00
15:54:21
15:54:29
15:55:24
15:55:52
15:57:13
15:57:39
15:57:58
15:58:01
15:59:24
15:59:26
15:59:32
15:59:57
16:00:24
16:00:53
16:01:16
16:04:42
16:05:06
16:05:33
16:06:45
16:08:44
16:09:00
16:10:20
16:11:07
16:12:33
16:13:33
16:13:54
16:14:46
16:17:24
16:17:27
16:18:07
16:20:11
16:22:31

16:22:47
16:23:44

16:25:47
16:26:02

16:29:39
16:30:02

16:30:26

16:30:35
16:31:58
16:32:26
16:32:51

16:33:51
16:36:15
16:37:20
16:37:38
16:37:52
16:39:51

16:40:47
16:41:32

16:41:52

ROV Lat
-9.55082
-9.55090
-9.55113
-9.55110
-9.55122
-9.55122
-9.55127
-9.55132

-9.55137
-9.55172
-9.55185
-9.55197
-9.55213
-9.55212
-9.55215
-9.55222
-9.55222
-9.55222
-9.54878
-9.55220
-9.55220
-9.55217
-9.55217
-9.55222
-9.55220
-9.55215
-9.55218
-9.55223
-9.55227
-9.55232
-9.55248
-9.55255
-9.55255
-9.55257
-9.55257
-9.55260
-9.55258
-9.55257
-9.55260
-9.55258
-9.55282
-9.55285
-9.55287
-9.55290
-9.55292
-9.55293
-9.55295
-9.55293
-9.55307
-9.55312
-9.55310
-9.55320
-9.55363
-9.55363
-9.55367
-9.55377
-9.55367

-9.55362
-9.55355

-9.55347
-9.55345

-9.55333
-9.55338

-9.55338

-9.55338
-9.55343
-9.55342
-9.55345

-9.55347
-9.55360
-9.55370
-9.55375
-9.55377
-9.55368

-9.55360
-9.55363

-9.55363

ROV Lon
-13.20815
-13.20810
-13.20792
-13.20790
-13.20780
-13.20780
-13.20780
-13.20772

-13.20768
-13.20740
-13.20737
-13.20733
-13.20732
-13.20737
-13.20738
-13.20733
-13.20733
-13.20732
-13.20798
-13.20723
-13.20722
-13.20725
-13.20725
-13.20720
-13.20720
-13.20718
-13.20717
-13.20720
-13.20727
-13.20707
-13.20725
-13.20723
-13.20723
-13.20727
-13.20727
-13.20725
-13.20725
-13.20727
-13.20725
-13.20725
-13.20740
-13.20742
-13.20745
-13.20743
-13.20747
-13.20747
-13.20750
-13.20747
-13.20752
-13.20753
-13.20755
-13.20750
-13.20740
-13.20740
-13.20737
-13.20743
-13.20760

-13.20762
-13.20765

-13.20772
-13.20770

-13.20772
-13.20762

-13.20758

-13.20755
-13.20745
-13.20747
-13.20742

-13.20732
-13.20713
-13.20710
-13.20715
-13.20715
-13.20705

-13.20698
-13.20690

-13.20687

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude

1492
1491
1489
1490
1490
1491
1491
1489

1489
1492
1493
1492
1492
1492
1492
1492
1492
1491
1491
1492
1493
1493
1493
1493
1493
1493
1493
1491
1491
1491
1492
1491
1491
1491
1491
1491
1491
1491
1491
1491
1483
1481
1480
1475
1475
1475
1475
1474
1471
1471
1470
1467
1463
1463
1462
1465
1464

1464
1467

1469
1469

1465
1465

1464

1464
1463
1463
1463

1465
1477
1475
1475
1475
1474

1485
1485

1485

178
170
154
157
156
145
129
176

155
167
160
179
180
179
180

169
193
182
205
206
207
207
207
207
207
207
207
181
205
208
208
208
196
196
196
188
169
169
169

240
240
240
277
277
278
264
251
314
275
186
244
244
236
322
356

357

182
139

135

135
135
136
135

136
213
291
324
353
127

116
121

121

15
0.7

3.7
4.5

3.6
2.9

2.6

2.2

Ship Lat Ship Lon

-9.5500002
-9.5500002
-9.5500002
-9.5500002
-9.5501671
-9.5501671

-9.550333

-9.550333

-9.5504999
-9.5511665
-9.5515003
-9.5516672
-9.5516672
-9.5516672
-9.5516672
-9.5516672
-9.5516672
-9.5518332
-9.5530005
-9.5535002
-9.5536671
-9.5536671
-9.5536671
-9.5536671
-9.5536671
-9.5536671
-9.5536671
-9.5536671
-9.5536671
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833

-9.553833
-9.553833

-9.553833
-9.553833

-9.553833
-9.553833

-9.553833

-9.553833
-9.553833
-9.553833
-9.553833

-9.553833
-9.553833
-9.553833
-9.553833
-9.553833
-9.553833

-9.553833
-9.553833

-9.553833
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-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20800
-13.20783
-13.20783

-13.20783
-13.20733
-13.20717
-13.20717
-13.20717
-13.20717
-13.20717
-13.20700
-13.20700
-13.20700
-13.20667
-13.20650
-13.20650
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633

-13.20633
-13.20633

-13.20633
-13.20633

-13.20633
-13.20633

-13.20633

-13.20633
-13.20633
-13.20633
-13.20633

-13.20633
-13.20633
-13.20633
-13.20633
-13.20633
-13.20633

-13.20633
-13.20633

-13.20633

01. April - 11. May, 2009

Water Depth Comment

1490 drainage structures
1488 heading to the hill 1470 North of Roman City
1489 still image
1486 flying along a small graben right, pillars left
1489 nice little rooms
1490 HD ON
1489 HD ON
1488 very nice HD segence landing in a place before
ruins with lots of draining structures, pillars
1488 going on to head to the hill
1491 lobate flow, some lobes are hollow and broken
1490 collapsed hollow lobe
1489 many collapsed structures
1490 HD ON
1489 iron oxide coated collapse structues
1491 deep hole below us
1490 bizarr
1490 still image
1490 HD OFF
0 attempt to take a sample with a net
0 HD ON
0 HD OFF
0 successfully sampled
0 335 ROV 7 net
0 placing the net into the back of the drawer
0 sampled material behaves like mud, dust
0 HD ON
0 take off
0 HD OFF
0 Fe oxide trees rooting at the bottom of ruins
0 still ruins
0 HD ON
0 needles of what?
0 shimmering water
0 HD OFF
0 HD ON
0 HD OFF
0 stillimage
0 attempt to take a sample
0 stillimage
0 no sample
0 climbing the hill South of Roman City
0 pillow lava, unsedimented
0 lobate flow, unsedimented
0 HD ON
0 HD OFF
0 still image off pink coral
0 still image
0 beautiful pillows with corals
0 HD ON
0 HD OFF
0 very beautiluf HD footage of fauna on pillows !!
0 Fe-oxide staing between pillows
0 Fe-oxide chimneys near the top (plus 1 coral)
0 HD ON
0 HD OFF
0 stillimage
0 extensive Fe-oxide cover on the top; but seems
cold (cooling of the pillow itself (?) rather than
deep reaching hydrothermal system?

0 pillows with some Fe-oxides

0 pillows cut by small fissure (visible on ABE
bathymetry)

0 stillimage

0 still image of Fe-oxide coated pilows cut by
fracture

0 fault trends NS

0 again abundant Fe-oxides covering the pillows (up
to 1 m thick?)

0 turning SE to fly to elongated ridge south of this
mound

0 pillow lava, unsedimented

0 HD ON

0 HD OFF

0 few corals and crinoids on unsedimented pillows

0 at mound rim, flying downhill (steep slope)

0 HD ON

0 Fe-oxide chimneys

0 HD OFF

0 tree-like Fe-oxide chimneys

0 going back to SE; we are almost at the base of
the mound

0 jumbled sheet flows (thats new)

0 approaching area with lava drainage (pancakes,
skylights everywhere)

0 stillimage

dive 335ROV



UTC Time
16:42:47
16:42:50
16:43:32
16:44:39
16:45:07
16:45:49
16:47:17

16:47:51
16:48:21
16:48:54
16:49:48

16:50:10

16:50:30
16:50:43
16:51:22

16:52:18
16:52:36
16:53:54
16:54:58
16:55:00
16:55:02
16:55:54
16:56:31
16:57:04
16:57:56
16:58:36
16:59:38
17:00:09
17:00:57
17:01:40
17:01:41
17:01:59
17:02:02
17:04:09
17:04:17
17:06:30
17:07:14
17:07:50
17:08:29
17:08:42
17:09:06
17:09:38
17:09:58
17:11:10

17:11:17
17:11:34
17:11:41
17:12:56
17:14:02
17:15:37
17:15:46
17:16:20

17:17:33
17:18:47
17:19:45
17:21:26
17:23:59
17:24:18
17:24:48

17:24:51
17:25:18
17:25:20
17:25:44
17:29:47
17:29:56
17:30:20
17:30:21

17:30:24
17:31:09
17:36:20
17:36:49

17:38:19
17:38:22
17:39:21
17:40:53

17:45:57
17:50:29
17:52:13

ROV Lat
-9.55363
-9.55363
-9.55365
-9.55372
-9.55377
-9.55387
-9.55402

-9.55412
-9.55413
-9.55415
-9.55430

-9.55435

-9.55432
-9.55437
-9.55448

-9.55453
-9.55458
-9.55477
-9.55487
-9.55487
-9.55487
-9.55488
-9.55493
-9.55497
-9.55502
-9.55503
-9.55508
-9.55510
-9.55515
-9.55515
-9.55515
-9.55513
-9.55513
-9.55522
-9.55522
-9.55523
-9.55530
-9.55533
-9.55543
-9.55550
-9.55545
-9.55547
-9.55555
-9.55553

-9.55553
-9.55557
-9.55557
-9.55565
-9.55570
-9.55580
-9.55580
-9.55582

-9.55585
-9.55585
-9.55580
-9.55582
-9.55585
-9.55587
-9.55587

-9.55587
-9.55588
-9.55588
-9.55588
-9.55607
-9.55607
-9.55610
-9.55610

-9.55610
-9.55612
-9.55630
-9.55632

-9.55632
-9.55632
-9.55633
-9.55628

-9.55627
-9.55647
-9.55660

ROV Lon
-13.20682
-13.20677
-13.20667
-13.20652
-13.20650
-13.20643
-13.20638

-13.20635
-13.20635
-13.20635
-13.20632

-13.20630

-13.20630
-13.20633
-13.20642

-13.20652
-13.20652
-13.20663
-13.20672
-13.20672
-13.20672
-13.20675
-13.20680
-13.20683
-13.20692
-13.20693
-13.20693
-13.20697
-13.20702
-13.20705
-13.20705
-13.20705
-13.20705
-13.20703
-13.20703
-13.20708
-13.20715
-13.20717
-13.20723
-13.20722
-13.20720
-13.20722
-13.20725
-13.20730

-13.20730
-13.20732
-13.20732
-13.20732
-13.20738
-13.20753
-13.20753
-13.20755

-13.20757
-13.20757
-13.20757
-13.20758
-13.20768
-13.20770
-13.20772

-13.20772
-13.20772
-13.20772
-13.20770
-13.20767
-13.20767
-13.20768
-13.20768

-13.20768
-13.20767
-13.20762
-13.20762

-13.20760
-13.20760
-13.20760
-13.20758

-13.20763
-13.20763
-13.20757

ROV Depth ROV Headin¢ ROV Altitude

1484
1484
1485
1484
1484
1483
1482

1483
1484
1484
1485

1486

1486
1486
1486

1486
1486
1484
1482
1482
1482
1482
1481
1483
1482
1482
1482
1482
1481
1481
1481
1481
1481
1481
1481
1481
1482
1483
1483
1483
1483
1483
1483
1483

1483
1483
1483
1483
1483
1485
1485
1485

1485
1483
1484
1484
1486
1487
1487

1488
1487
1487
1487
1486
1486
1486
1487

1487
1487
1485
1489

1485
1485
1484
1485

1481
1485
1484

Meteor M78/2 MARSUD V

121
121
118
154
155
155
175

174
174

172

231
226
228

232
232
230
230
230
230
231
230
231
231
231
231
231
231
231
231
231
231
222
222
236
227
228
228
228
228
228
228
178

178
178
178
217
254
256
256
262

267
274
275
270
279
270
201

201
219
219
214
185
187
187
187

187
187
129
129

128
129
110
360

140
173
172

1.6  -9.553833
1.7  -9.553833
1.3  -9.553833
1.8  -9.553833
1.3  -9.553833
1.6  -9.553833
1.8 -9.5539999

1.2 -9.5539999
1.1 -9.5539999

- -9.5539999
1.8 -9.5539999

- -9.5539999

1.6 -9.5539999
1.6 -9.5539999
1.7 -9.5539999

1.5 -9.5539999
15 -9.5541668
3.1 -9.5541668
2.6 -9.5541668
2.7 -9.5541668
2.7 -9.5541668
2.4 -9.5541668
2.0 -9.5541668
1.3 -9.5541668
1.4 -9.5543327
1.2 -9.5543327
1.2 -9.5543327
1.3 -9.5543327
1.2 -9.5543327
1.5 -9.5544996
1.5 -9.5544996
1.9 -9.5544996
1.7 -9.5544996
1.9 -9.5548334
2.2 -9.5548334
2.5 -9.5550003
1.6 -9.5551672
15 -9.5551672
1.4 -9.5553331
1.4 -9.5553331

1.4 -9.5555
1.4 -9.5555
1.4 -9.5555

1.0 -9.5556669

1.0 -9.5556669
0.9 -9.5556669
1.2 -9.5556669
1.6 -9.5556669
1.7 -9.5556669
1.2 -9.5556669
1.2 -9.5556669
1.3 -9.5556669

1.4 -9.5556669
2.7 -9.5558329
25 -9.5558329
1.5 -9.5559998
1.7 -9.5561666
2.8 -9.5561666
3.6 -9.5563326

3.5 -9.5563326
1.5 -9.5563326
1.5 -9.5563326
3.9 -9.5563326
3.8 -9.5563326
3.6 -9.5563326
3.0 -9.5563326
3.0 -9.5563326

2.9 -9.5563326
3.0 -9.5563326
6.0 -9.5568333
2.8 -9.5570002

6.8 -9.5570002
6.8 -9.5570002
6.6 -9.5571671
54 -9.5571671

9.4 -9.5571671

2.2 -9.5571671
25 -9.5571671
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Ship Lat Ship Lon

-13.20633
-13.20633
-13.20633
-13.20617
-13.20617
-13.20617
-13.20600

-13.20600
-13.20600
-13.20600
-13.20600

-13.20600

-13.20600
-13.20583
-13.20583

-13.20583
-13.20583
-13.20583
-13.20567
-13.20567
-13.20567
-13.20567
-13.20567
-13.20567
-13.20567
-13.20567
-13.20567
-13.20567
-13.20567
-13.20583
-13.20583
-13.20583
-13.20583
-13.20600
-13.20600
-13.20617
-13.20633
-13.20633
-13.20633
-13.20633
-13.20650
-13.20650
-13.20650
-13.20650

-13.20667
-13.20667
-13.20667
-13.20667
-13.20667
-13.20667
-13.20667
-13.20667

-13.20667
-13.20667
-13.20667
-13.20683
-13.20700
-13.20700
-13.20700

-13.20700
-13.20717
-13.20717
-13.20717
-13.20717
-13.20717
-13.20717
-13.20717

-13.20717
-13.20717
-13.20700
-13.20700

-13.20700
-13.20700
-13.20683
-13.20683

-13.20683
-13.20683
-13.20683

01. April - 11. May, 2009

Water Depth Comment

0 stillimage

0 lobate flows; empty underneath

0 lobate flow, unsedimented

0 lobate flow, unsedimented

0 more broken sheets

0 jumbled lava

0 climbing up a ridge of jumbled lava (pressure
ridge?)

0 contact of jumbled lava and sheet flow

0 stillimage

0 few corals on broken shhets to lobate flows

0 we pass the eolngated ridge (this seems to be the
contact between jumbled lava and sheets)

0 lobate flows, turning south towards Roman City

0 actually gpoing on a SW course

0 first pillows appearing

0 majority is lobate flow, unsedimented but not
recent

0 stillimage

0 lobate flows on stage (still image)

0 jumbled lava, abuzndant broken flows

0 rough lava surfaces on still image

0 stillimage

0 stillimage

0 jumbled lava

0 jumbled lava

0 HD ON

0 HD OFF

0 stillimage

0 lobate flows covering older jumbled flows

0 lobates are often hollow, draincak abundant

0 more corals on these lobates

0 HD ON

0 HD ON

0 HD OFF

0 skylights, collpase of larger areas

0 stillimage

0 large candelabrum (?)

0 flying over large collpase areas

0 stillimage

0 collpased lobate flows

0 increasing Fe-staining on lava surfaces

0 stillimage

0 HD ON

0 HD OFF

0 bright orange Fe-oxide in interstices

0 NS fissure in lobate flow; everything drained out;
Fe-staining abundant

0 HD ON

0 still image

0 still image

0 HD OFF

0 lobate flows, fissure visible in sonar

0 hacly lava

0 HD ON

0 this hackly lava is the collpased roof of a larger
lava lake

0 HD OFF

0 HD ON

0 HD OFF

0 collapse pit

0 HD ON

0 stillimage

0 massive flow on the other side of the large fissure

0 stillimage

0 angular talus in the fissure

0 HD OFF

0 stillimage

0 sheet flow, unsedimented

0 HD ON

0 HD OFF

0 whirl in sheet flow surface, sheet is massive and
thicker than other seen before

0 stillimage

0 stillimage

0 approachin collapse pit (very large)

0 flying down into the pit (impressive sonar image
saved (RR_massive flow3)

0 HD OFF

0 HD ON

0 HD OFF

0 massive flow also on the eastern side of the
fissure

0 the pit is covered with talus,no hollow parts

0 leaving the pit, going south along lobate flows

0 collapse pit

dive 335ROV



UTC Time
17:52:44

17:52:58
17:54.04

17:54:25

17:55:12
17:56:18

17:57:16
17:59:41
17:59:45
17:59:54
18:01:21
18:02:33
18:05:13
18:06:52
18:06:59
18:07:46
18:08:52
18:09:06
18:09:28
18:09:30
18:11:00
18:12:18
18:12:46
18:12:52
18:12:59
18:13:06
18:14:52
18:15:11
18:15:25
18:16:01
18:16:49
18:16:58
18:17:24
18:17:30
18:18:08
18:18:17
18:18:20
18:18:24
18:18:57
18:19:34
18:19:58
18:20:07
18:20:39
18:20:41
18:21:00
18:22:30

18:24:39
18:24:44
18:24:48
18:24:58
19:08:22
19:10:00
19:13:58
19:14:17
19:15:06
19:15:14
19:15:42
19:15:53
19:17:00
19:17:21
19:17:30
19:19:16
19:19:37
19:20:40
19:21:12
19:23:39
19:26:29
19:26:54
19:27:12
19:27:35
19:28:04
19:28:09
19:28:37
19:28:51
19:28:55
19:29:25
19:30:42
19:31:36
19:32:25
19:35:54
19:36:05
19:36:54
19:38:04

ROV Lat
-9.55665

-9.55668
-9.55672

-9.55672

-9.55673
-9.55675

-9.55677
-9.55677
-9.55677
-9.55680
-9.55682
-9.55683
-9.55688
-9.55695
-9.55695
-9.55698
-9.55705
-9.55700
-9.55705
-9.55705
-9.55715
-9.55722
-9.55720
-9.55720
-9.55717
-9.55717
-9.55725
-9.55723
-9.55728
-9.55725
-9.55730
-9.55727
-9.55723
-9.55725
-9.55723
-9.55720
-9.55720
-9.55720
-9.55722
-9.55720
-9.55725
-9.55720
-9.55718
-9.55718
-9.55718
-9.55713

-9.55705
-9.55705
-9.55705
-9.55703
-9.55710
-9.55713
-9.55712
-9.55710
-9.55708
-9.55708
-9.55708
-9.55710
-9.55708
-9.55710
-9.55710
-9.55700
-9.55695
-9.55695
-9.55687
-9.55682
-9.55705
-9.55722
-9.55728
-9.55727
-9.55728
-9.55730
-9.55728
-9.55728
-9.55728
-9.55733
-9.55732
-9.55730
-9.55725
-9.55730
-9.55730
-9.55738
-9.55757

ROV Lon
-13.20758

-13.20758
-13.20755

-13.20755

-13.20762
-13.20770

-13.20782
-13.20807
-13.20807
-13.20805
-13.20810
-13.20810
-13.20810
-13.20805
-13.20805
-13.20800
-13.20800
-13.20798
-13.20798
-13.20798
-13.20795
-13.20793
-13.20790
-13.20790
-13.20790
-13.20790
-13.20773
-13.20767
-13.20763
-13.20753
-13.20748
-13.20747
-13.20743
-13.20742
-13.20735
-13.20735
-13.20735
-13.20735
-13.20732
-13.20730
-13.20727
-13.20725
-13.20720
-13.20720
-13.20717
-13.20717

-13.20713
-13.20713
-13.20713
-13.20717
-13.20712
-13.20715
-13.20692
-13.20693
-13.20687
-13.20687
-13.20685
-13.20680
-13.20682
-13.20682
-13.20682
-13.20663
-13.20652
-13.20640
-13.20630
-13.20642
-13.20663
-13.20672
-13.20675
-13.20675
-13.20678
-13.20677
-13.20680
-13.20677
-13.20677
-13.20682
-13.20682
-13.20682
-13.20682
-13.20683
-13.20683
-13.20685
-13.20697

ROV Depth ROV Headin¢ ROV Altitude

1485

1484
1483

1483

1482
1481

1479
1475
1475
1474
1471
1471
1472
1471
1471
1469
1467
1467
1467
1467
1468
1468
1469
1469
1469
1470
1477
1480
1482
1483
1482
1483
1484
1484
1484
1484
1484
1483
1483
1482
1482
1483
1482
1482
1482
1482

1484
1484
1484
1484
1482
1481
1483
1483
1483
1484
1483
1484
1483
1483
1483
1481
1481
1481
1480
1479
1482
1483
1483
1484
1483
1483
1483
1482
1482
1483
1484
1484
1484
1483
1483
1483
1483

Meteor M78/2 MARSUD V

173

173
244

268

269
269

260
250
250
241
199
200

129

216

2.9

3.7
44

4.6

Ship Lat Ship Lon

-9.5571671

-9.5571671
-9.5571671

-9.5571671

-9.5571671
-9.5571671

-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671

-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671
-9.5571671

A 53

-13.20683

-13.20683
-13.20683

-13.20683

-13.20683
-13.20683

-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683

-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683
-13.20683

01. April - 11. May, 2009

Water Depth Comment

0 the pits are aliogned and follow the ~350 trending
axis

0 still image

0 talus coming in from the western side (we are
flying south)

0 turning to west and flying towards the western
boundary of the fissure

0 stillimage

0 broken lobates, jumbled areas and intact lobates
alternating

0 collapsed lobate flows

0 HD ON

0 broken flows

0 first pillows appear

0 HD OFF

0 pilot change

0 turning south now

0 Fe oxide in sediment

0 large pillows

0 more Fe oxide

0 stillimage

0 fissure,pillow and Fe oxide in still image

0 sediment in deep fracture

0 HD ON

0 HD OFF

0 turning southeast

0 we are at the southern end of APE map

0 turning east

0 down a gentle hill

0 pillows

0 more pillows

0 slowly moving down 1482m

0 contact to sheet flows

0 another crack running N-S

0 continue east

0 contact to pillows again

0 some hydrothermal sediments

0 Fe oxides

0 stillimage

0 HD ON

0 thick broken up Fe oxide crusts (still image)

0 stillimage

0 stillimage

0 HD OFF

0 more massive flow followed by pillows

0 still Fe oxides

0 more Fe oxides

0 still image

0 still image

0 Fe oxides continue to N and S as far as we can
see

0 lava pillars in detail

0 still image

0 HD ON

0 HD OFF

0 End of 3d Profil

0 stop of the 3-D Survey

0 stillimage

0 iron oxide plants

0 heading to East into the main roman ruins area

0 stillimage

0 fish

0 HD ON

0 stillimage

0 stillimage

0 HD OFF

0 heading to East

0 still ruins; collapsed lobes etc.

0 iron oxide covers

0 coral

0 more jumbled lava now

0 pillow lava with iron oxide plants

0 HD ON

0 large deep in front of us

0 pillars and lava roofs in the back

0 stillimage

0 shimmering water

0 HD OFF

0 HD ON

0 stillimage

0 turning around and look around

0 stillimage

0 HD OFF

0 stillimage

0 the next wall with drainage structures

0 jumbled lava

0 jumbled lava

0 change from jumbled to pillows

dive 335ROV



UTC Time
19:40:29

19:41:26
19:42:18
19:43:54
19:43:58
19:44:29
19:45:01
19:45:38
19:45:55
19:46:49
19:48:17
19:49:58
19:50:20
19:51:00
19:51:33
19:52:27
19:54:18
19:56:06
19:56:56
19:58:06
19:58:17
19:58:45
19:58:47
19:59:09
20:01:40
20:02:07
20:02:24
20:02:38
20:03:20
20:03:54

20:06:02
20:06:18
20:07:06
20:07:13
20:07:29
20:07:31
20:07:39
20:08:10
20:08:12
20:09:11
20:09:22
20:10:53
20:11:14
20:11:31
20:13:55

20:15:58
20:18:00
20:18:22
20:18:49
20:19:07
20:19:31
20:19:45
20:19:59
20:23:37

20:24:15
20:24:28
20:25:53
20:28:15
20:28:21
20:29:14
20:30:20
20:33:27
20:33:42
20:34:14
20:34:22
20:34:27
20:36:12
20:36:25
20:37:02
20:38:04
20:39:49
20:40:25
20:40:34
20:41:41
20:41:56
20:43:07
20:43:10
20:44:08
20:44:22
20:45:58
20:46:55
20:47:32
20:49:12
20:49:40

ROV Lat
-9.55777

-9.55785
-9.55788
-9.55797
-9.55797
-9.55803
-9.55812
-9.55815
-9.55818
-9.55828
-9.55835
-9.55855
-9.55865
-9.55877
-9.55892
-9.55885
-9.55883
-9.55888
-9.55902
-9.55917
-9.55915
-9.55915
-9.55917
-9.55917
-9.55943
-9.55950
-9.55952
-9.55950
-9.55952
-9.55957

-9.55972
-9.55973
-9.55973
-9.55975
-9.55977
-9.55977
-9.55977
-9.55977
-9.55977
-9.55988
-9.55990
-9.56000
-9.56002
-9.56005
-9.56027

-9.56048
-9.56072
-9.56080
-9.56088
-9.56093
-9.56100
-9.56107
-9.56107
-9.56148

-9.56157
-9.56155
-9.56155
-9.56160
-9.56160
-9.56168
-9.56172
-9.56198
-9.56195
-9.56200
-9.56197
-9.56197
-9.56212
-9.56215
-9.56218
-9.56227
-9.56258
-9.56272
-9.56270
-9.56277
-9.56282
-9.56287
-9.56287
-9.56288
-9.56292
-9.56295
-9.56295
-9.56297
-9.56300
-9.56297

ROV Lon
-13.20713

-13.20708
-13.20708
-13.20697
-13.20697
-13.20693
-13.20683
-13.20678
-13.20678
-13.20672
-13.20658
-13.20635
-13.20627
-13.20617
-13.20620
-13.20615
-13.20617
-13.20617
-13.20615
-13.20617
-13.20615
-13.20612
-13.20612
-13.20613
-13.20612
-13.20608
-13.20607
-13.20608
-13.20608
-13.20607

-13.20607
-13.20605
-13.20603
-13.20603
-13.20602
-13.20602
-13.20602
-13.20605
-13.20605
-13.20598
-13.20597
-13.20600
-13.20598
-13.20598
-13.20598

-13.20597
-13.20595
-13.20592
-13.20593
-13.20595
-13.20602
-13.20605
-13.20605
-13.20685

-13.20700
-13.20700
-13.20713
-13.20742
-13.20742
-13.20757
-13.20767
-13.20798
-13.20800
-13.20800
-13.20802
-13.20802
-13.20827
-13.20830
-13.20840
-13.20855
-13.20843
-13.20842
-13.20838
-13.20825
-13.20823
-13.20808
-13.20808
-13.20803
-13.20802
-13.20785
-13.20772
-13.20763
-13.20735
-13.20737

ROV Depth ROV Headin¢ ROV Altitude

1483

1483
1482
1483
1483
1483
1483
1483
1482
1483
1484
1484
1484
1486
1484
1485
1484
1486
1486
1486
1486
1486
1486
1485
1485
1486
1486
1486
1486
1485

1486
1486
1485
1485
1485
1485
1485
1486
1485
1486
1485
1485
1485
1485
1485

1486
1483
1482
1482
1482
1482
1482
1481
1472

1471
1469
1471
1473
1474
1474
1475
1475
1476
1476
1476
1476
1476
1472
1466
1459
1467
1463
1463
1460
1460
1459
1458
1458
1459
1470
1473
1474
1469
1471

Meteor M78/2 MARSUD V

187

170
124
137
144
140
138
138
137
138
138
148
141
179
180
180
185
181
181
202
212
234
235
193
180
181
181
181
180
180

209
223
169
169
141
141
127
116
116
178
182
185
194
198
168

176
177
186
196
219
221
235
249
253

254
254
254
254
254
255
256
255
255
255
257
256
256
255
255
247
183
181
184
147
147
147
147
147
141
118
118
118
119
117

4.7

Ship Lat Ship Lon

-9.5571671

-9.5571671
-9.5571671
-9.5585003
-9.5585003
-9.5586672
-9.5586672
-9.5586672
-9.5586672
-9.5586672
-9.5586672
-9.5588331
-9.5588331
-9.5588331
-9.5588331
-9.5588331
-9.5588331
-9.5588331
-9.5588331

-9.559

-9.559

-9.559

-9.559
-9.5591669
-9.5593328
-9.5593328
-9.5593328
-9.5593328
-9.5594997
-9.5594997

-9.5596666
-9.5596666
-9.5598326
-9.5598326
-9.5598326
-9.5598326
-9.5598326
-9.5598326
-9.5598326
-9.5600004
-9.5600004
-9.5600004
-9.5600004
-9.5601673
-9.5601673

-9.5603333
-9.5605001
-9.5605001
-9.560667
-9.560667
-9.560667
-9.560667
-9.560667
-9.5609999

-9.5611668
-9.5611668
-9.5613327
-9.5616674
-9.5616674
-9.5618334
-9.5618334
-9.5623331
-9.5623331
-9.5623331
-9.5623331
-9.5623331

-9.5625
-9.5626669
-9.5626669
-9.5628328
-9.5629997
-9.5629997
-9.5629997
-9.5629997
-9.5629997
-9.5631666
-9.5631666
-9.5631666
-9.5631666
-9.5631666
-9.5633326
-9.5633326
-9.5635004
-9.5635004

A 54

-13.20683

-13.20683
-13.20683
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533

-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533

-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533
-13.20533

-13.20550
-13.20550
-13.20550
-13.20583
-13.20583
-13.20600
-13.20617
-13.20667
-13.20667
-13.20667
-13.20667
-13.20667
-13.20700
-13.20700
-13.20717
-13.20717
-13.20750
-13.20750
-13.20750
-13.20750
-13.20767
-13.20767
-13.20767
-13.20767
-13.20767
-13.20767
-13.20767
-13.20767
-13.20750
-13.20733

01. April - 11. May, 2009

Water Depth Comment

0 graben in front of us; behind a big wall in sonar
(running ~east west)

0 Heading to South, steep wall in front of us

0 jumbled lava

0 Seastar

0 fish

0 jumbled lava

0 Seastar

0 jumbled lava

0 HD ON

0 HD OFF

0 flows with collapsed surface

0 fish

0 lobate flow, unsedimented

0 jumbled lava

0 nice position how the jumbled lava is produced

0 HD ON

0 HD OFF

0 HD OFF

0 jumbled lava

0 HD ON

0 another ruin spot

0 HD OFF

0 stillimage

0 heading South

0 lobate flow, unsedimented

0 another collapsed dome

0 stillimage

0 HD ON

0 HD OFF

0 heading South above lobate flows, some
collapsed

0 another collapsed dome

0 stillimage

0 heading south

0 corals on a tube

0 stillimage

0 stillimage

0 HD ON

0 stillimage

0 HD OFF

0 HD ON

0 fish

0 HD OFF

0 perfect roman ruis

0 main street of Pompeji

0 still on "main street": collapsed flow with drainage
structures

0 structure changes, jubled to hackley

0 jumbled lava

0 jumbled lava

0 before us a rupture East/West

0 sheet flow, slightly sedimented

0 mix of sheet flow and jumbled

0 lobate flow, slightly sedimented

0 turn to West

0 mix of jubled and lobate lava, still slightly
sedimented

0 a rupture North/South

0 many blocks with corals

0 now more pillows, lobates

0 fat pillows

0 pillow lava, slightly sedimented

0 lobate flow, slightly sedimented

0 pillow lava, slightly sedimented

0 stillimage

0 HD ON

0 HD OFF

0 nice coral assemblages

0 stillimage

0 pillow lava, slightly sedimented

0 still heading to SW

0 climbing up a hill made of pillows and tube

0 turn South again

0 pillow lava, slightly sedimented

0 stillimage

0 foto from pillows

0 heading along the flank of the ridge

0 heading to SE

0 stillimage

0 HD ON

0 HD OFF

0 tubes hanging down along the slope

0 heading downhill to SE

0 pillow lava, unsedimented

0 pillow lava, unsedimented

0 pillow lava, unsedimented

0 change to jumbled stuff

dive 335ROV



UTC Time
20:52:09
20:52:42
20:53:36
20:54:31
20:55:00
20:55:30

20:55:47
20:56:18
20:56:37
20:56:43
20:57:59
20:59:22
21:00:19
21:02:52
21:03:29
21:05:05
21:05:05
21:05:36
21:05:36
21:07:23
21:08:13
21:08:49
21:09:39
21:10:24
21:10:31
21:12:30
21:13:09
21:13:21
21:14:41
21:14:49
21:15:21
21:16:32

21:16:52
21:18:26

21:19:37
21:19:57
21:21:24
21:24:39
21:24:39
21:25:09
21:25:25
21:25:38
21:25:48
21:26:44
21:28:42
21:29:14
21:29:53
21:30:13
21:30:14
21:30:33
21:30:55
21:33:18
21:33:25
21:34:22
21:34:58
21:35:32
21:36:07
21:36:12
21:37:22
21:37:51
21:38:22
21:38:31
21:38:48
21:39:31
21:40:27
21:40:46
21:40:58
21:41:40
21:41:49
21:42:04
21:42:06
21:43:14
21:43:54
21:44:19
21:45:27
21:45:40
21:45:57
21:46:13
21:46:25
21:46:39
21:46:43
21:47:11
21:47:35
21:47:51
22:45:04

ROV Lat
-9.56305
-9.56312
-9.56318
-9.56323
-9.56323
-9.56327

-9.56332
-9.56333
-9.56335
-9.56338
-9.56338
-9.56340
-9.56347
-9.56352
-9.56352
-9.56350
-9.56350
-9.56355
-9.56355
-9.55955
-9.56370
-9.56373
-9.56378
-9.56383
-9.56383
-9.56403
-9.56413
-9.56413
-9.56420
-9.56420
-9.56428
-9.56430

-9.56433
-9.56433

-9.56422
-9.56420
-9.56420
-9.56415
-9.56415
-9.56415
-9.56413
-9.56412
-9.56412
-9.56412
-9.56408
-9.56412
-9.56407
-9.56408
-9.56408
-9.56408
-9.56407
-9.56398
-9.56400
-9.56400
-9.56397
-9.56395
-9.56393
-9.56393
-9.56392
-9.56392
-9.56395
-9.56395
-9.56397
-9.56402
-9.56407
-9.56410
-9.56412
-9.56412
-9.56415
-9.56413
-9.56413
-9.56412
-9.56410
-9.56408
-9.56415
-9.56417
-9.56415
-9.56417
-9.56413
-9.56413
-9.56417
-9.56412
-9.56405
-9.56400
0.00000

ROV Lon
-13.20712
-13.20705
-13.20695
-13.20683
-13.20682
-13.20677

-13.20672
-13.20667
-13.20665
-13.20662
-13.20648
-13.20640
-13.20630
-13.20605
-13.20603
-13.20600
-13.20600
-13.20592
-13.20592
-13.20345
-13.20563
-13.20557
-13.20550
-13.20542
-13.20540
-13.20522
-13.20518
-13.20515
-13.20510
-13.20512
-13.20508
-13.20505

-13.20503
-13.20477

-13.20455
-13.20452
-13.20438
-13.20403
-13.20403
-13.20402
-13.20402
-13.20400
-13.20395
-13.20385
-13.20358
-13.20360
-13.20352
-13.20350
-13.20350
-13.20345
-13.20337
-13.20317
-13.20315
-13.20303
-13.20307
-13.20297
-13.20295
-13.20295
-13.20282
-13.20277
-13.20272
-13.20268
-13.20263
-13.20257
-13.20247
-13.20243
-13.20238
-13.20232
-13.20230
-13.20233
-13.20233
-13.20227
-13.20218
-13.20208
-13.20208
-13.20208
-13.20210
-13.20208
-13.20210
-13.20210
-13.20215
-13.20217
-13.20220
-13.20218
0.00000

Meteor M78/2 MARSUD V

ROV Depth ROV Headin¢ ROV Altitude Ship Lat Ship Lon

1469
1468
1470
1468
1468
1468

1467
1468
1467
1466
1466
1465
1464
1462
1463
1462
1462
1462
1462
1461
1460
1459
1458
1455
1454
1452
1450
1450
1447
1446
1445
1445

1444
1444

1446
1447
1448
1451
1451
1452
1451
1451
1451
1454
1457
1457
1460
1459
1459
1462
1461
1466
1467
1467
1467
1466
1467
1467
1468
1470
1473
1473
1473
1474
1474
1473
1473
1473
1473
1473
1473
1473
1474
1476
1476
1476
1476
1475
1470
1464
1463
1464
1465
1464
11 --

116
114
127
126
127

126
126
125
125
122
128
127
132
132
132
132
133
133
132
132
136
128
139
138
137
139
139
163
160
158
129

135
89

-9.5638332
5.3 -9.5638332
3.6 -9.5638332
3.5 -9.5638332
2.9 -9.5638332
3.0 -9.5638332

3.0 -9.5638332
1.6 -9.5638332
2.3 -9.5640001
2.5 -9.5638332
2.1 -9.5640001
2.2 -9.5640001
1.9 -9.5640001
21  -9.564167
19  -9.564167
20  -9.564333
20  -9.564333
2.3  -9.564333
2.3  -9.564333
2.3  -9.564333
2.0 -9.5644999
1.9 -9.5644999
2.1 -9.5644999
2.5 -9.5644999
2.6 -9.5644999
15 -9.5646667
25 -9.5646667
25 -9.5646667
4.3 -9.5646667
6.4 -9.5646667
2.9 -9.5646667
3.0 -9.5646667

2.4 -9.5646667
4.8 -9.5646667

2.7 -9.5646667
25 -9.5646667
2.5 -9.5646667
3.5 -9.5646667
3.5 -9.5646667
2.2 -9.5646667
3.5 -9.5646667
3.0 -9.5646667
3.1 -9.5646667
1.3 -9.5646667
- -9.5646667
2.9 -9.5646667
1.4 -9.5646667
3.6 -9.5646667
3.8 -9.5646667
2.3 -9.5646667
5.1 -9.5646667
3.2 -9.5646667
2.0 -9.5646667
- -9.5646667
4.6 -9.5646667
3.8 -9.5646667
3.6 -9.5646667
3.5 -9.5646667
3.6 -9.5646667
2.9 -9.5646667
25 -9.5646667
2.0 -9.5646667
2.2 -9.5646667
1.7 -9.5646667
2.0 -9.5646667
2.1 -9.5646667
2.6 -9.5646667
1.8 -9.5646667
1.9 -9.5646667
1.8 -9.5646667
1.8 -9.5646667
1.7 -9.5646667
24 -9.5646667
1.3 -9.5646667
1.5 -9.5646667
1.4 -9.5646667
1.3 -9.5646667
2.3 -9.5646667
7.4 -9.5646667
13.1  -9.5646667
143 -9.5646667
10.9 -9.5646667
111 -9.5646667
11.7 -9.5646667
-9.5646667
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-13.20717
-13.20717
-13.20717
-13.20700
-13.20700
-13.20683

-13.20683
-13.20667
-13.20667
-13.20667
-13.20633
-13.20617
-13.20600
-13.20583
-13.20583
-13.20567
-13.20567
-13.20567
-13.20567
-13.20550
-13.20533
-13.20533
-13.20517
-13.20500
-13.20500
-13.20500
-13.20500
-13.20500
-13.20500
-13.20500
-13.20500
-13.20483

-13.20483
-13.20483

-13.20483
-13.20483
-13.20483
-13.20450
-13.20450
-13.20433
-13.20433
-13.20433
-13.20433
-13.20417
-13.20383
-13.20367
-13.20367
-13.20350
-13.20350
-13.20350
-13.20350
-13.20300
-13.20300
-13.20283
-13.20283
-13.20267
-13.20267
-13.20267
-13.20250
-13.20250
-13.20233
-13.20233
-13.20233
-13.20233
-13.20217
-13.20217
-13.20217
-13.20217
-13.20217
-13.20217
-13.20217
-13.20200
-13.20200
-13.20217
-13.20200
-13.20200
-13.20200
-13.20200
-13.20200
-13.20200
-13.20200
-13.20200
-13.20200
-13.20183
-13.20167

01. April - 11. May, 2009

Water Depth Comment

0 pillar; collapsed lava pond

0 sheet flow, slightly sedimented

0 lobes at the top, partly collapsed

0 still image

0 lobate flow, slightly sedimented

0 some lobes are broken, displaying drainage
structure

0 still heading to SE

0 lobate flow, slightly sedimented

0 some iron oxides in the interstices

0 jumbled lava

0 jumbled lava

0 lobate flow, unsedimented

0 lobate flow, slightly sedimented

0 lobate flow, slightly sedimented

0 still heading SE

0 lobate flow, slightly sedimented

0 lobate flow, slightly sedimented

0 stillimage

0 stillimage

0 pillow lava, unsedimented

0 stillimage

0 pillow lava, unsedimented

0 lobate flow, unsedimented

0 heading SE

0 mega pillows

0 climbing up a pillow mound

0 fault zone ahead

0 stillimage

0 foto from the fault zone

0 steep wall in fron of us

0 fissure heading NS

0 at the top, the pillows are strongly faulted/broken

0 heading SE

0 change heading to W to leave the hill directly into
the valley east of the hill

0 pillow lava, unsedimented

0 corals

0 pillow lava, unsedimented

0 pillow lava, unsedimented

0 pillow lava, unsedimented

0 stillimage

0 foto with tannenbaum and fish

0 heading W

0 pillow lava, unsedimented

0 large lava tubes

0 stillimage

0 foto from pillow lying in scrambled lava

0 jumbled lava

0 changes to lobate; foto of this

0 still image

0 lobate flow, slightly sedimented

0 jumbled lava

0 entering the valley

0 pillow lava, < 50% sediment

0 still image

0 large blocks, faulting zone

0 valley in front of us shows sediments

0 block of sheetflow

0 stillimage

0 pillow lava, slightly sedimented

0 lobate flow, slightly sedimented

0 jumbled lava

0 stillimage

0 jumbled lava squeezed together

0 jumbled lava

0 stillimage

0 large area covered with jumbled lava

0 stillimage

0 HD ON

0 jumbled lava

0 Federstern

0 HD OFF

0 stillimage

0 heading to W: sedimented valley

0 pillow lava, < 50% sediment

0 HD ON

0 stillimage

0 HD OFF

0 pillows obviously with Mn crust

0 OFF THE BOTTOM

0 HD ON

0 HD OFF

0 HD ON

0 shark

0 HD OFF

0 ON DECK

dive 335ROV
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Appendix Cruise Report M78/ 2

June 2009

Appendix: Rock Sampling Protocol M78/2: Inside Corner High at 5°S

Cruise:
Date:
Station:
Targets:

MAR SOUTH V

24.04.2009

M78-2_310ROV
Sampling the uppermost part of the Inside Corner High at 5° South

Initial Ship Position: Lat: -5.1020002 S; Lon: -11.6864996 W
Initial Water Depth: 1483.7 meter

Ship
UTC Time | ROV Lat ROV Lon |Depth | Comment
12:31:06 |11°41.190'W | 5°06.120 S | 1483.7 | ROV in water
13:11:43 | 11°41.080W |5°06.090 S | 1515.8| ROV on bottom
21:45:21 | 11°41.430W |5°05.900 S | 1456.6 | ROV off bottom
22:36:34 |11°41.410W |5°05.920 S ROV on deck
UTC Time
ROV Lat
ROV Lon
ROV Size Weight
Sample-no | Depth (cmxcmxcm)| (kg) |[Description
310ROV-1 |14:02:32 TXTXT 1 Tectonized microgabbro
-5.1006665 phacoidal shape (Fig. 1); sheared surface with
-11.6858 striations; contains domains which seems
1557.9 unstrained; altered to greenschist facies
310ROV-2 |14:30:41 10x5x3 0.7 | Serpentinite
-5.0995831 sheared surface with striations; dense greenish
-11.686183 rock; strongly foliated and internally sherard;
formation of micro-phacoids (Fig. 2) no relics of
1546.0 peridotite minerals
310ROV-3 |14:53:23 4x4x2 0.3 | Serpentinite breccia
-5.0995169 phacoidal shape; strongly sheared surface with
-11.686216 striations (Fig. 3); matrix: greenish black dense
serpentinite; components: extremely finegrained
angular clasts probalbly amphibolitic
1546.1 ultramylonite, now in greenschist facies
310ROV-4 |15:18:05 7X7x5 0.7 | Amphibolitic ultramylonite
-5.0984001 sheared surface; strongly sheared, foliated,
-11.686033 dense dark rock; probably primary amphibolitic
1567.8 and altered to greenschist facies
310ROV-5 |15:35:57 5x4x2 0.3 | Serpentinite-talc schist
-5.0978498 sheared surface with striations; whitish-green,
-11.686133 strongly foliated; no relics of peridotite minerals
1523.7 visible
310ROV-6 |16:01:01 10x8x5 1 Sheared peridotite
-5.0975833 sheared surface; black-green; ~ 90%
-11.687067 serpentinized; relics of mm-sized opx swimming
in serpentine matrix; mm-sized roundish olivines
completely altered to serpentinite with mesh
structure; probably former porphyroclastic
1510.8 texture
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UTC Time
ROV Lat
ROV Lon
ROV Size Weight
Sample-no | Depth (cmxcmxcm) | (kg) |Description
310ROV-7 |16:18:41 4x3x3 0.1 | Tectonic mafic brecciaextremely tectonized
-5.0972166 rock representing probably tectonic breccia;
-11.687 dense, dark matrix and clasts correspond
probably to former mafic ultramylonites; now
1557.6 altered to greenschist facies
310ROV-8 |16:48:11 8x4x4 1 Serpentinite
-5.0970998 sheared surface with striations; black-green;
-11.686967 well-preserved porphyroclastic texture;
tectonized, but not strongly foliated; mm-sized
opx now pseudomorphosed to serprentine
(bastite); olivines completely altered to
1564.3 serpentinite with mesh structure
310ROV-9 |17:20:17 10x5x5 0.8 | Serpentinite-talc schist
-5.0968332 extremely sheared surface with striations;
-11.6873 sample has shape of a phacoid (Fig. 4);
internally extremely shared; greenish-wihte
dense serpentine mass without any peridotite
1520.6 relic visible
310ROV-10 |17:45:13 10x5x3 0.8 |Amphibolitic ultramylonite
-5.0965834 extremely sheared surface with striations and
-11.6875 corrugations (Fig. 5); dense, laminated, mafic,
greenish-black rock; strongly deformed;
probably ultramylonite; probably primary
1505.0 amphibolitic and altered to greenschist facies
310ROV-11 |18:48:34 6X6X5 0.8 |Finegrained gabbro
-5.0957665 sheared surface; now in greenschist facies;
-11.687616 probably talc on the surface; extremely
teconized,; initial stadium of brecciation; still
1539.4 domains visible which seems unstrained
310ROV-12 |19:22:17 20x10x10 5 Serpentinite
-5.0956168 sheared surface with striations; black-green;
-11.687817 strongly foliated, massive serpentine without any
peridotite relic visible; development of cm-sized
asbestos aggregates on the surface (Fig. 6);
formation of mm- to cm-sized phacoidal shear
1492.5 bodies within the sample (Fig. 7)
310ROV-13 |19:43:35 8x5x3 0.5 |Amphibolitic ultramylonite
-5.0954666 sheared surface with striations; dense, mafic,
-11.687783 greenish rock; strongly tectonized and foliated;
probably ultramylonite; probably primary
amphibolitic and altered to greenschist-facies;
1475.9 fibrous aggregates of tremolite/actionlite
310ROV-14 | 20:15:22 5x5x4 0.7 | Serpentinite
-5.0960331 sheared surface with striations; black-green;
-11.688467 tectonized; few relics of mm-sized opx are
visible, not clear whether they are
pseudomorphs of serpentine; development of
1496.4 mme-sized sher zones made of serpentine
310ROV-15 | 20:40:23 14x5x5 2 Serpentinite breccia
-5.0969834 cm-sized, angular, elongated, strongly sheared
-11.688916 serpentinite clasts with smooth surfaces
(asbestous aggregates?), surrounded by a black
1505.0 dense matrix of serpentine (Fig. 8)
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UTC Time
ROV Lat
ROV Lon
ROV Size Weight
Sample-no | Depth (cmxcmxcm) | (kg) |Description
310ROV-16 |21:07:35 15x10x8 3 Tectonized serpentinite
-5.0980334 strongly sheared surface with striations;
-11.690367 extremely tectonized (Fig. 9); dense greenish-
black rock with some domains showing dark-
white spotty features eventually representing
former gabbro texture (microgabbro); the whole
rock corresponds eventually to a tectonic
1459.0 mixture of serpentinite and gabbro
310ROV-17 |21:42:30 10x7x4 2 Sheared peridotitestrongly sheared surface
-5.0981998 with striations; rock shows foliation; former
-11.691484 peridotite with porphyroclastic texture, now
altered to serpentinite; relics of mm-sized opx
augen; olivine altered to serpentinite with mesh
1416.1 structure (Fig. 10)
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Fig. 1. Sample 310ROV-1. Tecotonized microgabbro with phacoidal shape; note the stronlgy sheared
smooth suface.

Fig. 2. Sample 310ROV-2. Serpentinite; strongly foliated and internally sherard; note the formation of
micro-phacoids (yellow arrows) with orientation along the striations visible on the surface of the rock
(pink arraows)
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cm

Fig. 3. Sample 310ROV-3. Serpentinite breccia with phacoidal shape; strongly sheared surface with
striations (yellow arrows); sample contains angular clasts of amphibolitic ultramylonite

cm

Fig. 4. Sample 310ROV-9. Serpentinite-talc schist; extremely sheared surface with striations; note that the
whole sample correspond to a typical phacoid, which are visible also in the outcrop
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T T cm
e e ~ "-"' Sl “..4.
Fig. 5. Sample 310ROV-10. Amphibolitic ultramylonite; rock is extremely tectonized; sheared surface with
striations and corrugations (arrows), subparallel to the foliation of the rock, implying intense shear

processes

A -

Fig. 6. Sampl :

e 310ROV-12. Sheared Serpentinite; sheared surface with striation; development of cm-sized
asbestos aggregates on the surface, indicating strong shear forces at the surface
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cm

Fig. 7. Sample 310R0OV-12. Sheared Serpentinite; strong internal deformation; visible is the formation of
mm- to cm-sized phacoidal shear bodies within the sample (arrows)

Fig. 8. Sample 310ROV-15. Serpentinite breccia; visible are cm-sized, angular, elongated strongly
sheared clasts of probably asbestous aggregates, surrounded by a black dense matrix of
serpentine
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E

Fig. 9. Sample 310ROV-16. Tectonized serpentinite; strongly sheared surface with striations, foliatfbn
(marked by an arrow) of the rock is subparallel to the striations; rock is extremely tectonized

| cm :
Fig. 10. Sample 310ROV-17. Sheared peridotite, now altered to serpentinite; visible are relics of mm- to
cm-sized orthopyroxene augen (yellow arrows) surrounded by sheared serpentine bands

e —
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APPENDIX for 2.4.5 Fluid Chemistry

Kiel Pumping System (KIPS)

One pre-requisite for an accurate estimate of the composition of hydrothermal fluids venting
from high-temperature black smokers or from diffuse mussel-field sites is sampling of the
hydrothermal fluids without entrainment of ambient seawater that would lead to immediate
precipitation of sulphides, anhydrite and barite and, hence, loss of these compounds from
solution. One measure of the purity of the sampled hydrothermal fluid is the fluid temperature.
Consequently, real-time in-situ measurement of the temperature helps to guide the tip of the
sampling nozzle to the hottest region within the vent orifice where the purity of the venting fluid
is highest and least diluted with seawater. Another pre-requisite is that all materials coming into
contact with the sampled fluid are inert and have lowest adsorption coefficients preventing
systematic errors introduced by either contamination or losses due to adsorption. Precipitation
during cooling of the sampled fluid, however, cannot completely be avoided, but transparency
and the smooth surfaces of PFA allow a quantitative recovery of particles from the sample flasks.
The Kiel Pumping System (KIPS-3) is a remotely controlled flow-through system mounted on
the ROV’s starboard tool sled (Garbe-Schonberg et al., 2006). The parts of the system getting
into contact with the sample are entirely made of inert materials and withstand temperatures up to
260 °C (short-term 305 °C): perfluoralkoxy (PFA), polyetheretherketone (PEEK),
polytetrafluorethylene (PTFE, Teflon®), and a short tube of high-purity titanium (99.9 % Ti).
Fluid enters via this titanium tube (40 cm length, 6 mm 1.D., bent to 45°) - the nozzle - inserted
into a stainless steel protection tube and mounted to a T-handle that is guided by the ROV’s
ORION manipulator arm (Fig. 1, 2a, b). Parallel to the titanium nozzle is a high-temperature
sensor (see below) delivering real-time temperature data for the tip of the nozzle. Coiled PFA
tubing (3/8” O.D., 3 m length) connects the nozzle to a remotely controlled multi-port valve
(PEEK/ PTFE) delivering the fluid to the respective sampling flask. The valve is driven by a
stepper motor (electric actuator, Schilling Robotics, U.S.A.) and controlled from a separate
laptop via RS232 tunneling through the ROV control system (Kiel 6000 ROV: Node 6, port #14).
The software package used was FluidCtrl V. 3.0.0 by Jens Renken @ Marum Soft, Bremen.
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KIPS-3 All-PFA Teflon Fluid Sampling System
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in 3 racks —
Fig. 1: Schematic configuration of the inert KIPS fluid sampling system (only tubing connections

to flasks # 1 - # 3 are shown for clarity). Fluid entering the nozzle is distributed by a
motorized multiport-synchro-valve into 9 PFA sample flasks &4 675 ml. The gear pump is
positioned downstream. Racks A, B, C with 3 flasks each can be quickly removed and sub-
sampled in the lab. An additional peristaltic pump delivers dissolved reagents for in-situ
fixation (e.g., ZnAc for dissolved sulfide) of 1-3 samples.

The multiport synchro-valve has 9 inlet and 9 outlet ports connected to 9 PFA flasks with 675
ml volume each (Savillex, USA). Each bottle is equipped with stopcocks. The flasks are mounted
in three racks A-C, with every rack containing three horizontally positioned bottles (A1-A3, B4-
B6, C7-C9), allowing an easy transfer of the racks to the laboratory where sub-sampling was
done. Flasks were pre-filled with ambient bottom seawater (Atlantic Deep Water, ADW)
obtained from previous CTD hydrocasts. A 24 V deep sea mechanical gear-pump, switched on
and off through the ROV’s telemetrie, is mounted downstream to the sample flasks, thus,
avoiding contamination of the samples. The pumping rate was approx. 1 L/min at 24 VDC. The
standard pumping time per sample was set to 4 min. making sure that the flask volume was
exchanged at least 5 times. The outlet of the KIPS system is located on the porch at the front-side
of the ROV, where video control allows the observation of warm shimmering fluids leaving the
system. In addition, a flow mobile was attached to the outlet tube at diffuse vent sites.
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Fig. 2: (a) KIPS-3 mounted on the tool sled of ROV KIEL6000. (b) T-Handle with KIPS titanium
nozzle, temperature probe, and ISMS titanium tube, all bent to 45°. To the left is the 8-
channel T probe, to the right the HD video camera. (c) PFA sample flasks with stopcocks,
mounted in 3 racks A-C; temperature data logger (left) and peristaltic pump (right). (d)
Side view with connecting tubing between multiport synchro-valve housing and sample
flasks. Mechanical gear pump (black, left) and temperature data logger (right).

A high-precision temperature probe (manufactured by H.-H. Gennerich, Bremen) in stainless
steel pressure housing was attached parallel to the titanium nozzle (Fig. 2b). The probe is
equipped with both a Pt-1000 and a NTC thermistor sensor mounted adjacent to each other. The
two temperature sensors are characterized by opposite resistivity-temperature relationships. The
90% time constant of both sensors in water is better than 10 s. The probe is connected to a RBR
logger TBR-2050 (RBR Brancker, Canada) for real time data conversion to calibrated
temperatures and data storage. A Y-splice cable connection accomplished real time data transfer
through the ROV’s RS232 data line, galvanically separated by an opto-coupler, and the display
on a ROV control van monitor. Prior to the cruise a 23-points high-precision calibration covering
0-450 °C was performed at an I1SO-certified calibration lab for each of the sensors.

A newly developed deep sea peristaltic pump has now been added to the KIPS system. The
pump delivers 10 ml/min dissolved reagent from a polyethylene transfusion bag into one (up to
3) sample flask. The pump is switched on and off through the ROV telemetry. The pump rate can
be varied by choosing peristaltic tubing with different diameter.

Titanium syringe water samplers (*Majors”)

A 66



SPP 1144 Appendix Cruise Report M78 / 2 June 2009

In addition to the KIPS, two titanium syringes (“Majors” after von Damm et al., 1985;
manufactured by IFREMER/ BREST-MECA) had been prepared to collect hot hydrothermal
fluids at Turtle Pits, Comfortless Cove and Red Lion. The total sample volume for one major is
750 ml (Fig. 5.4-3). The samplers are made of titanium with seals made from Teflon and Viton.
The syringes are not gas-tight, too: a simple lab test showed that bubbling from the samplers
started at 1.5 bars overpressure. They are constructed to be self-flushing and are sent to the
seafloor in chocked mode. To take a fluid sample, the snorkel is placed into the vent orifice.
First, only the snorkel gets flushed by the fluid; a control for a good position within undiluted
fluid is allowed by observing the small flushing vent opening above the snorkel inlet venting
clear fluid without black smoke.

P ” )
= - ) 4
' L MAMIPULATOR
/ { ‘ TEE HANDLE
| — FLUSHING
’_/ VENT = VALVE CHAMBER
<= SN m _ACTUATING

[ ]
[ gF
i i e 0Ny *\:if’:: }Fw,f > VAL
/] I =1 L | { fanRy) p}—:J
[ qtes 7 A e A S I N O
J (AN : - ‘
// / A S\EA E
i \{ __ SAMPLE DRAW
/] \_ | Vi spxewc:
L NT= i j h
L saMPLE \ PO uw@ co0o0oO0 2 o ‘
INET TUBE i b ke o

L oumier \ BN
VALVE \_ SAMPLE \_ PRESSURE

CHAMBER RELIEF PORT
(750 mt)

Fig. 3: Schematic drawing of the “Majors” titanium syringe sampler after von Damm, 1985
(Geochimica et Cosmochimica Acta 49, 2197-2220).

Triggering the sampler is accomplished by pushing the releaser with a hydraulic piston
mounted on the ROV manipulator arm. This releaser 1) closes the flushing valve, 2) opens the
valve to the sample chamber, and 3) releases the pin holding the piston rod so that the large
spring can pull the piston back soaking hydrothermal fluid into the sample chamber. To recover
the sample on board tubing is connected to the small outlet valve of the sample chamber. For gas
sampling, a vacuum extraction line can be connected. Usually, thin black coatings in the sample
chamber and on sealings can be observed after sampling indicating that sulfides precipitated from
the sampled fluid. These coatings are lost during sub-sampling and, hence, are not part of the
analysis.

In total, 24 hot fluid samples were collected utilizing KIPS and Majors: two from Turtle Pits
(One Boat), seven from Comfortless Cove (Sisters Peak), six from Red Lion (Mephisto) and nine
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from Nibelungen (Drachenschlund). Diffuse fluids were collected at different locations at
Comfortless Cove (four samples at Foggy Corner, thirteen samples from Clueless/Desperate and
four samples from Sisters Peak) and twenty-five samples at the Main Lilliput field.

Sub-sampling and sample preparation for on-board analyses and subsequent

measurements in the home laboratories

Immediately after recovery of the ROV on deck KIPS sample racks A-C were transferred to the
laboratory for sub-sampling following a standardized protocol (see Tab.1, appendix). In addition
to the onboard analyses, further fluid sample aliquots were taken for measuring fluid chemical
composition and selected isotopes.

Each sample rack was homogenized by shaking before sub-sampling into the respective
sampling vials: (i) 2 ml for major elements incl. Mg, (ii) 60 ml of original fluid for anions, (iii)
60 ml original fluid, not filtrated, acidified with 1-5 ml subboiled HNO3 per 100 ml fluid and
stored in PFA bottles, (iv) 60 ml pressure filtrated (99.9990 nitrogen) through 0.2 um Nuclepore
PC membrane filters in a Sartorius filtration unit, acidified with 0.2 ml subboiled concentrated
nitric acid per 100 ml and also stored in 100 ml PFA bottles until analyses, (v) 30 ml for pH, and
Mg onboard analyses. Further sub-samples are summarized in Table 1. Procedural blanks were
processed in regular intervals. All work was done in a class 100 clean bench (Slee, Germany)
using all-plastic labware (HDPE, PC, FEP, PFA). Rinse water was ultrapure (>18.2 MOhm)
dispensed from a Millipore Milli-Q system.

After return to the home labs in Kiel and Bremen samples will be analysed for major and
minor elemental composition (Na, K, Ca, Mg, Sr, Ba, B, Fe, Mn, Cu, Zn) by means of ICP-
optical emission spectrometry (Ciros SOP; Spectro) and trace elements (e.g., I, Br, B, Li, Al, Ti,
Cs, Ba, Sr, Y-REE, Fe, Mn, Cr, V, Cu, Co, Ni, Pb, U, Mo, As, Sh, W) by ICP-mass spectrometry
using both collision-cell quadrupole (U-Kiel: 7500 cs, Agilent, JU-Bremen: Elan DRC-¢, Perkin
Elmer) and high resolution sector-field instrumentation (U-Kiel: PlasmaTrace 2, Micromass). At
Jacobs University in Bremen (JUB), complementary analyses on the speciation of metals will be
carried out using voltammetry (Computrace VA 757, Metrohm). For Cu-ligand analysis non-
filtered sub-samples were immediately frozen (-20°C) as 350 ml aliquots. For anion analyses
(e.g., CI', Br, I', SO4%), aliquots of hot hydrothermal fluids containing particles were pressure-
filtrated through 0.2 um PC membrane filters (Nuclepore). Filters were kept in plastic containers.
For SO, analysis a 3% zinc-acetate solution was added to aliquots of hot hydrothermal fluids
and resulting precipitated zinc sulfides were filtered off to prevent the addition of oxidised H,S to
the initial sulfate content. Samples for the determination of dissolved inorganic silica were
diluted 1:50 from the concentrated fluid (filtered and acidified) with DI water.

Further sub-samples were collected for stable isotope analyses. Filtered aliquots of hot
hydrothermal fluids (2x2 ml) were stored with no headspace in crimp-sealed glass vials for
hydrogen (8°H) and oxygen isotope measurements (5'%0). Hydrogen sulfide dissolved in the
hydrothermal fluids was precipitated as zinc sulfide with a 3% zinc-acetate solution, filtered and
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dried for measuring the four stable sulfur isotopes (*2S, **S, **S, *®S). For determining the carbon
isotopic composition of inorganic carbon (8*3C) dissolved in hot and diffuse hydrothermal fluids,
20 ml aliquots were poisoned with two drops of HgCl, and stored in the dark. Stable isotope
measurements will be carried out at the Geologisch-Paldontologisches Institut, Universitat
Mdnster, Germany. For Ca, Sr, and Cl isotope measurements, 50 ml of non-filtered hydrothermal
fluid were stored in HDPE bottles.

Analytical procedures on-board ship

In general, on-board measurements were performed immediately after sample recovery on deck.
Sampling followed a standardized protocol in order to avoid oxidation of highly redox-sensitive
dissolved constituents in the hydrothermal fluids.

pH measurements. For all samples collected during ROV dives pH was measured with a
WTW electrode (Ag/AgCl reference electrode) on unfiltered sample aliquots immediately after
sample recovery.

Dissolved oxygen. Dissolved oxygen was determined in diffuse hydrothermal fluids only
following the classical Winkler method as outlined in Grasshoff (1999). Dissolved oxygen
oxidizes Mn-11 in alkaline solution. In the second step of the procedure, the formed Mn-I11 ions
stoechiometrically oxidize added KI in acidic solution to iodine that is iodometrically titrated
with thiosulphate. The method was slightly modified in order to utilize 10 ml volumetric flasks.
The detection limit is approx. 0.5 ml/l O, precision is in the range of = 0.1 ml/l O,. The samples
were analysed by Mirjam Perner and Nico Rychlik (see section on Microbiological Diversity).

Magnesium. The content of Ca and Mg was calculated after a sample titration using Erio T as
an indicator and alkaline buffer medium (pH 10 with NH4CI/NHs buffer solution). The pH was
first adjusted to 10 and after addition of a small amount of Erio T, the solution was titrated from
red to blue with EDTA 0.1 M solution. Ca concentrations were determined using Murexid as an
indicator and alkaline medium (pH >12 with NaOH 1 M solution). The pH was adjusted,
Murexid was added, and the solution was titrated from red to violet with EDTA 0.1 M solution.
The Ca content was then subtracted from the total content of Ca and Mg to obtain the Mg
concentrations.

Dissolved sulfide. For onboard analysis of dissolved sulfide concentrations
Spectrophotometry was used. Spectrophotometry of dissolved sulfide is based on the light
absorption of methylene blue at a wavelength of 660 nm. Dissolved sulfide is stabilized in a
colloidal form as zinc sulfide using zinc acetate gelatine solution (100 pl for 1 ml of
hydrothermal fluid). The sulfide reacts with N,N_dimethyl-1,4-phenylene-diamine-
dihydrochloride to colourless leucomethylene and — through oxidation by Fe(l1l) supplied by an
FeCls-solution — further to methylene blue. Photometric measurements were performed using a
Biochrom Libra S12 spectrophotometer. Concentrations of the freshly prepared stock solution
utilized for calibration were determined by titration with a 0,02N sodium-thiosulfate solution.

Dissolved trace metals. Concentrations of trace metals (Zn, Cu) in the diffuse fluids were
analysed by voltammetry, a highly sensitive electrochemical method. Measurements were
performed using a 757 VA Computrace stand (Metrohm) with a standard PC. The three-electrode
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configuration included a multi-mode electrode (MME) as the working electrode, an Ag/AgCI
reference electrode (3 M KCI), and a glassy carbon electrode as the auxiliary electrode.
Unfiltered fluid samples were submitted to a digestion process in a UV Digestor (Model 705,
Metrohm), which contains a high-pressure mercury lamp (500 W), decomposing organic metal
complexes. After two hours of UV irradiation, the total content of Zn, Cu in selected samples
were determined by the standard addition method. Samples were buffered at pH 4.6 with 1 M
acetate buffer solution and measured by ASV (Application on Bulletin Metrohm 231/ 2).
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Table 1: Summary of hydrothermal fluid sub-samples taken during cruise M 78/2

. " " Price, " . . " 5 Christian-Albrechts-Univ. Kiel, AG Uni Hamburg U Hambg.
Jacobs University Bremen, AG Koschinsky MARUM Dittmar MPI| WestfSI. Wilhelms-UniversitSt MYnster, AG Strau§ Garbe-Sch¥nberg AG Seifert AG Perner
Location | Station Nr. | Sample ID Bottle Sample Date on-board Sulfate Cations NF | Cations F Silica REEs AAs Cu-ligands | As-species DOM S-Iso DIC H-Iso, O-Iso| S species Mg-det. Trace Majors H2, CH4, Organo- Micro-
Type elems. stable Iso. | halogens biolog
1 A2 diffuse fluid X X X X
Foggy 2 A3 diffuse fluid X X X
Comner | 267ROV 3 B4 | diffuse fluia | 16042009 X P
4 Niskin diffuse fluid X X X X X
Turtle Pits, 1 D1 hot fluid X X X X X X X X X X X X
One Boat | 28ROV 2 D2 hot fluid_| 18:04-2009 X X X X b3 X X X X X X
cg?fg, 1 Niskin | gitfuse fluid x x X x X x X
2 Al+ZnAc | diffuse fluid x X X
3 A2 diffuse fluid X X X
4 A3 diffuse fluid X x x X x
287 ROV 5 B4 diffuse fluid | 19.04.2009 X X X
Desperate 6 B5 diffuse fluid x X x X
7 B6 diffuse fluid X X X
8 c7 diffuse fluid X x X X x
9 c8 diffuse fluid X x x
10 c9 diffuse fluid X X X X
2 AL(ZnAc) | hot fluid X X X X X X X X
3 A2 hot fluid X X X x X X
Red Lion, | ,o, ooy 4 A3 hot fluid | 51 04 2009 x X x X X x X x X
Mephisto 5 B4 hot fluid x x
6 BS hot fluid X X X X X X X X X X X X X X
7 B6 hot fluid X X X X X X X X X X
Sisters 1 D1, Major hot fluid X X X X X X X X
5 cs diffuse fluid X X x X x X x
Sisters 6 c7 diffuse fluid X X x
Peak, diffus 7 c9 diffuse fluid X X
8 B6 diffuse fluid X x x
02ROV 9 Al diffuse fluid 22.04.2009 X X X x
10 A2 diffuse fluid X x X
Clueless 11 A3 diffuse fluid X X x
12 B4 diffuse fluid X X X X
13 BS diffuse fluid X X X X X X
2 A2 hot fluid x X x
3 Al hot fluid X X X X X
Sisters 4 A3 hot fluid X X x x X X X X X x X X
Peak 308 ROV 5 B4 hot flu!d 23.04.2009 x X x X x X X X X x X
6 BS hot fluid x X x X x + X X X X X
7 B6 hot fluid x X x X x X X X X X X x X
8 D2 Major hot fluid X X X X X b3 X X X X X
1 Al+ZnAc hot fluid x X X X X
2 A2 hot fluid x x x X X X x X x
3 A3 hot fluid x x X x X X X X x X
Nibelungen 4 B4 hot fluid X X X X X X X X X X X
Drachensch| 314 ROV 5 BS hot fluid | 27.04.2009 X X X X X X X X X X
lund 6 B6 hot fluid X X X X X X X X X
7 c7 hot fluid x X X X X X
8 cs hot fluid x X X x X X
9 Cc9 hot fluid X X X
Lilliput main| 319 ROV 2 Cc7 diffuse fluid | 29.04.2009 X X X
3 cs8 diffuse fluid X x X x
4 c9 diffuse fluid X x x
6 A2 diffuse fluid X x X X X x
7 A3 diffuse fluid X x x X x X
11 B4 diffuse fluid X X X
12 B5 diffuse fluid X X X X X
13 B6 diffuse fluid X X X
14 Al+ZnAc_| diffuse fluid X X X
Lilliput main| 324 ROV 1 A2 diffuse fluid | 30.04.2009 X X X
2 A3 diffuse fluid X x x
3 B4 diffuse fluid X x
4 BS diffuse fluid X X x (Nd X
5 B6 diffuse fluid X isotopes) X X
6 c7 diffuse fluid X X
7 c8 diffuse fluid X x X X
8 c9 diffuse fluid X X
9 Al+ZnAc_| diffuse fluid X X X
Lilliput main| 329 ROV 1 c7 diffuse fluid | 01.05.2009 X X
2 c8 diffuse fluid X X X
3 Cc9 diffuse fluid X X X
Lilliput main| 335 ROV 1 A2 diffuse fluid | 02.05.2009 X X X
2 A3 diffuse fluid X x X x
3 B4 diffuse fluid X x x
4 Al diffuse fluid X b3

Abbreviations: onboard: determination of pH, Eh, Mg, H.S; F: filtered; NF: non-filtered; Si-det: silica determination; Ti-det.: titanium determination; AAs: Amino Acids; DOM:
dissolved organic matter; DIC: Dissolved Inorganic Carbon; S-Iso: Sulfur isotopes; H-Iso: Hydrogen Isotopes; O-Iso: Oxygen Isotopes; Mg-det: magnesium determination
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Appendix 2.5 Gas Data

ROVICTD | Niskin | Tiefe(m) | nMH, NMCH, | H2/CH4 | nMco | nmco2

# = below detection limit

ROV267
KIPS A2 0.9 16.8 0.052 379.8 511655
Niskin 0.4 6.0 0.068 241.1 441956
CTD270
1 3080 1.4 1.0 1.365
2 3020 5.8 2.2 2615
3 2970 7.9 23 3.466
4 2920 15 1.3 1.145
5 2880 11.3 2.6 4.322
6 2840 14.2 3.0 4.686
7 2820
8 2800 07 1.3 0517
9 2750 0.4 #
ROV281
One Boat Major D2 5445184  18863.3  28.867 214916 164012492
One Boat Major D2 517058.8  19750.9 26179 166729 13566763.0
One Boat Major D2 564643.6  20937.1  26.969 142331 11454308.4
CTD283
1 2930 1279.1 51.4 24.879
2 2920 82.2 46 17.974
4 2890 33.1 2.6 12.705
6 2865 21.4 1.8 12.216
7 2840 17.9 2.2 8.259
10 2815 15.0 2.1 7.327
11 2790 8.6 1.3 6.761
13 2750 9.6 1.4 6.707
15 2700 7.7 4
ROV287
KIPS A2 5.8 278 0.209 2745 81143.6
KIPS A2 6.5 23.4 0.279 1905  66330.45
Niskin Foggy
Corner 35 7.0 0.495 3483 51089.1
CTD294 2 3100 03 m
5 3000 3.0 0.8 3718
9 2900 3.0 1.1 2,673
CTD294
13 2800 3.4 1.2 2.878
15 2750 2.6 0.6 4177
17 2700 25 0.8 3.083
19 2600 2.2 0.7 3.236
21 2400 4 4
CTD295
2 2920 2.4 "
4 2870 1.5 0.9 1.669
5 2840 1.6 1.1 1.417
6 2800 1.7 0.9 1.888
7 2750 1.4 1.0 1.429
9 2700 07 0.9 0.775
10 2600 1.1 4
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ROV/ICTD Niskin Tiefe (M) nM H, nM CH, H2/CH4 nM CO nM CO2
ROV297
Mephisto KIPS B5 317336.8 50503.4 6.283 71867.6 5302536.8
Mephisto KIPS B5 314185.1 49557.2 6.340 59267.6 4847911.7
Mephisto KIPS B5 350808.1 55070.8 6.370 65718.0 19119912.4
ROV302
Sisters Peak
diffus KIPS C8 1149.5 560.6 2.050 1089 5 429497 3
Sisters Peak
diffus KIPS C8 1185.2 606.7 1.953 245094.1
Clueless KIPS A2 226.6 2071.5 0.109 2178.3 218145.0
ROV308
Sisters Peak Major D2 3558.2 3477.1 1.023 11664841.6
Sisters Peak Major D2 3802.1 4063.6 0.936 6448566.0
Sisters Peak KIPS A2 45780.2 10551.4 4,339 8556632.9
Sisters Peak KIPS A2 51835.6 11375.9 4557
ROV314
Drachenschlund KIPS B6 2067.2 4147.3 0.498 362046.0 1549255.1
Drachenschlund KIPS B6 1671.8 2592.2 0.645 300303.8 1362094.5
Drachenschlund KIPS C8 26852.4 4480.8 5.993 623432.8 930019.8
Drachenschlund KIPS C8 17091.2 3248.7 5.261 539125.9 817447.9
ROV319 Lilliput
KIPS C7* 3594.2 3871.3 0.928 3977.5 300633.8
KIPS A3 2398.3 5203.3 0.461 5845.6 229447.3
KIPS B4 1881.2 4809.8 0.391 5357.2 278173.6
*Mindestwert da Probe mit Luft verdiinnt
CTD321
1 1490 206.9 51.0 4.055
3 1460 60.4 18.2 3.326
5 1430 38.3 16.8 2.285
7 1400 33.3 10.7 3.118
9 1350 23.7 7.9 2.980
11 1300 22.1 7.3 3.043
13 1200 16.8 5.7 2.926
15 1000 19.2 6.0 3.169
ROV324
Lilliput Tiden KIPS A2 870.2 5992.2 0.145 4692.2 384726.7
Lilliput Tiden KIPS A2 906.4 6245.7 0.145
CTD327
1 1640 14.0 20.9 0.670
3 1600 12.1 8.2 1.470
5 1570 11.9 8.9 1.339
7 1540 9.3 8.4 1.107
9 1500 12.1 9.9 1.213
11 1470 11.8 7.9 1.498
13 1440 7.7 6.2 1.241
15 1400 6.6 5.9 1.122
ROV329
Lilliput Tiden KIPS C8 163.2 1837.7 0.089
ROV335
Lilliput Tiden KIPS A2 179.0 6643.8 0.027
Lilliput Tiden KIPS A2 135.3 6488.2 0.021
157.2 6566.0 0.024
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Appendix 2.6: Microbiology samples list of ROV dives

June 2009

Sample number

sampling
site

NISKIN/ KIPS

Winkler: O,
[uM]

FISH
(4°C)

DNA
(-80°C)

RNA
(-80°C)

Cultures & incubations

267/ ROV 2 +3

Foggy corner

KIPS A2 + B4

24017

200 ml

650 ml

Thermales RT

Thermales 37°C

Thermales 55°C

Desulfurobacterium; 4°C

Desulfurobacterium; 55°C

Desulfurobacterium; 75°C

Methanococcales; 37°C

Methanococcales; 75°C

Thermococcales; 37°C

Thermococcales; 75°C

Aquifex & Epsilonproteobacteria
(H2/C02); 4°C

Agquifex & Epsilonproteobacteria
(H2/C02); RT

Aquifex & Epsilonproteobacteria
(H2/C02); 55°C

Aquifex & Epsilonproteobacteria
(H2/C02/02); 4°C

Agquifex & Epsilonproteobacteria
(H2/C02/02); RT

Aquifex & Epsilonproteobacteria
(H2/C02/02); 55°C

267 ROV 4

Foggy Corner

Niskin

209+24

200 ml

500 ml

500 ml
700 ml

MAR-FISH / Incubation with 14C

274 ROV 1-A

274 ROV 1-B

Sisters Peak

chimney piece

5009

chimney piece

1kg

281 ROV 5

One Boat

Major D2

Desulfurobacterium; 55°C

Desulfurobacterium; 75°C

Methanococcales; 55°C

Methanococcales; 75°C
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sampling Winkler: O, | FISH DNA RNA . .

ROV site NISKIN/ KIPS [LM] (4°C) (-80°C) | (-80°C) Cultures & incubations

287 ROV 1 Foggy Corner | Niskin 26419 300 ml 1700 ml -- --

287 ROV 4 KIPS A3 226 - - - -

287 ROV 5 KIPS B4 185 -- -- -- --

287 ROV 6 New Site KIPS B5 170 - - - -

287 ROV 7 "Desperate” KIPS B6 168 - - - -

287 ROV 8 KIPS C7 246 - - - -

287 ROV 9 KIPS C8 143 - - - -

287 ROV 10 KIPS C9 203 - - - -
Thermales RT
Thermales 37°C
Desulfurobacterium; RT
Desulfurobacterium; 37°C
Methanococcales; RT
Methanococcales; 37°C
Thermococcales; RT

N i Thermococcales; 37°C

287 ROV 4-7 "[(;Z\;perate"lte 200 ml 400 ml - Aquifex & Epsilonproteobacteria
(H2/C02); RT
Agquifex & Epsilonproteobacteria
(H2/C02); 37°C
Agquifex & Epsilonproteobacteria
(H2/C02/02); RT
Aquifex & Epsilonproteobacteria
(H2/C02/02); 37°C
MAR-FISH / Incubation with 14C

287TROV 810 | nSece 100ml | 250ml | 2x250ml | -
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June 2009

ROV

sampling
site

NISKIN/ KIPS

Winkler: O,
[UM]

FISH
(4°C)

DNA
(-80°C)

RNA
(-80°C)

Cultures & incubations

297 ROV 5

Mephisto

KIPS B4

Desulfurobacterium; 37°C

Desulfurobacterium; 55°C

Desulfurobacterium; 75°C

Methanococcales; 37°C

Methanococcales; 55°C

Methanococcales; 75°C

Aquifex & Epsilonproteobacteria
(H2/C02); 37°C

Aquifex & Epsilonproteobacteria
(H2/C02); 55°C

Aquifex & Epsilonproteobacteria
(H2/C02); 75°C

297 ROV 1

Mephisto

rock sample

302 ROV 6

302 ROV 7

302 ROV 8

Sisters Peak

KIPS C7

141421

KIPS C9

162+0

KIPS B6

122+7

302 ROV 6-38

Sisters Peak

KIPS C7, C9 + B6

250 mi

2x 250 ml

500 ml

Desulfurobacterium; RT

Desulfurobacterium; 55°C

Methanococcales; 37°C

Methanococcales; 75°C

Thermococcales; 37°C

Thermococcales; 75°C

Aquifex & Epsilonproteobacteria
(H2/C02); RT

Aquifex & Epsilonproteobacteria
(H2/C02); 55°C

Aquifex & Epsilonproteobacteria
(H2/C02/02); RT

Aquifex & Epsilonproteobacteria
(H2/C02/02); 55°C

Culture with carbonate and H2,
oxic; RT
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sampling Winkler: O, | FISH DNA RNA . .
ROV site NISKIN/ KIPS [LM] (4°C) (-80°C) | (-80°C) Cultures & incubations
Culture with carbonate and H2,
302ROV6 -8 Sisters Peak 250 ml 2x 250 ml | 500 ml oxic; RT
MAR-FISH / Incubation with 14C
302 ROV 11 Clueless KIPS A3 0 - - - -
302 ROV 12 KIPS B4 0 -- - - -
302 ROV 13 KIPS B5 0 -- -- -- --
KIPS A3, B4 + B5 Desulfurobacterium; RT
Desulfurobacterium; 55°C
Methanococcales; 37°C
Methanococcales; 75°C
Thermococcales; 37°C
Thermococcales; 75°C
Aquifex & Epsilonproteobacteria
(H2/CO2); RT
302 ROV 10-13 Clueless 250 ml 350 ml 450 ml Aquifex & Epsilonproteobacteria
(H2/C0O2); 55°C
Agquifex & Epsilonproteobacteria
(H2/CO2/02); RT
Aquifex & Epsilonproteobacteria
(H2/C0O2/02); 55°C
Culture with carbonate and H2,
oxic; RT
Culture with carbonate and H2,
oxic; RT
Sample Fe-oxide mound with old
308 ROV 1 Chimﬁ]eys - - -
312 ROV 1 Nibelungen inactive chimney piece -- 509 1 kg -
Dragon
314 ROV 7 Thioe: KIPS C7 25420
314 ROV 9 %:fg;’t” KIPS C9 87+18 400 ml
314 ROV 7-9 Dragon KIPS C7 + C8 + C9 Desulfurobacterium; 55°C
Throat Desulfurobacterium; 75°C

AT7




SPP 1144 Appendix Cruise Report M78/ 2 June 2009
samplin Winkler: O, | FISH DNA RNA . .
ROV o PING 1 NiskIN/ KIPS M) @0 | (80°C) | (a0 | Cultures & incubations
314 ROV 7-9 KIPS C7 + C8 + C9 Methanococcales; 55°C
Methanococcales; 75°C
Thermococcales; 55°C
Thermococcales; 75°C
Aquifex & Epsilonproteobacteria
(H2/C02); 55°C
Agquifex & Epsilonproteobacteria
(H2/C02); 75°C
Agquifex & Epsilonproteobacteria
(H2/C02/02); 55°C
Aquifex & Epsilonproteobacteria
(H2/C02/02); 75°C
Arcchaeoglobus; 55°C
Arcchaeoglobus; 75°C
MAR-FISH / Incubation with 14C
319 ROV 3 C8 90+23 - - - -
319 ROV 4 - C9 2109 - - - -
Lilliput
319 ROV 12 B5 8015 - - - -
319 ROV 13 B6 10945 - - - -
319 ROV 2-4 Lilliput C7-C9 - 150 ml 400 ml 450 mi
319 ROV 11 -13 B4 - B6 - 150 ml 350 mi 450 ml
B4-B6+C7-C9 Thermales; RT
Thermales; 37°C
Desulfurobacterium; RT°C
Desulfurobacterium; 37°C
319 ROV 2-4+11-| . Methanococcales; 37°C
Lilliput Aquifex & Epsilonproteobacteria

13

(H2/CO2); RT

Aquifex & Epsilonproteobacteria
(H2/C02); 37°C

Aquifex & Epsilonproteobacteria
(H2/C02); 55°C
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sampling Winkler: O, | FISH DNA RNA . .

ROV site NISKIN/ KIPS [LM] (4°C) (-80°C) | (-80°C) Cultures & incubations

Agquifex & Epsilonproteobacteria
B4-B6+C7-C9 (r(|12/c302/02)!D RT

319 ROV 2-4+11- Lilliput Aquifex & Epsilonproteobacteria

13 (H2/C02/02); 37°C
Aquifex & Epsilonproteobacteria
(H2/C0O2/02); 55°C

filters and
319 ROV 15 Lilliput mat slurp 2ml Eppi | raw 2 ml Eppi
material

324 ROV 2 KIPS A3 93+10 -- -- -- --

324 ROV 3 KIPS B4 91+13 - - - -

324 ROV 4 Lilliput KIPS B5 - - - -

324 ROV 5 KIPS B6 71+3 - - - -

324 ROV 7 KIPS C8 69+9 - - - -

324 ROV 8 KIPS C9 72+12 - - - -

324ROV 2-4 - 150 ml 350 ml 450 ml Thermales; RT

+50 ml +200 ml Thermales; 37°C
Desulfurobacterium; RT°C
Desulfurobacterium; 37°C
Methanococcales; 37°C
Aquifex & Epsilonproteobacteria
(H2/C02); RT
Lilliut KIPS A3, B4 + B5 m;/lé%(zfgsggIonproteobacterla
324 ROV 5-8 KIPS B6, C7, C8 + C9 :

Aquifex & Epsilonproteobacteria
(H2/C02); 55°C

Aquifex & Epsilonproteobacteria
(H2/C0O2/02); RT

Aquifex & Epsilonproteobacteria
(H2/C02/02); 37°C

Aquifex & Epsilonproteobacteria
(H2/C02/02); 55°C
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June 2009

ROV

sampling
site

NISKIN/ KIPS

Winkler: O,
[UM]

FISH
(4°C)

DNA
(-80°C)

RNA
(-80°C)

Cultures & incubations

324 ROV 5-8

Lilliput

KIPS B6, C7, C8, C9

MAR-FISH / Incubation with 14C

329 ROV 1

Lilliput

KIPS C7

89+3

329ROV1+3

Lilliput

KIPS C7 + C9

Thermales; 55°C

Thermales; 75°C

Desulfurobacterium; 55°C

Desulfurobacterium; 75°C

Methanococcales; 55°C

Aquifex & Epsilonproteobacteria
(H2/C02); 4°C

Aquifex & Epsilonproteobacteria
(H2/C02); 37°C

Aquifex & Epsilonproteobacteria
(H2/C02); 75°C

Aquifex & Epsilonproteobacteria
(H2/C02/02); 4°C

Aquifex & Epsilonproteobacteria
(H2/C02/02); 37°C

Aquifex & Epsilonproteobacteria
(H2/C02/02); 75°C

335 ROV 3

Lilliput

KIPS A3

92+4

335 ROV 3-4

Lilliput

KIPS A3 + B4

200 ml 400 ml

400 ml
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Appendix 2.7 Animals collected during M 78/2 for symbioses research.

Sample number

Site

Sample type

Purpose

267 ROV 4 Foggy Corner Scoop net Bathymodiolus sp. samples for DNA and FISCH,
elctron microspopy and stable isotope analyses (613C,
5"N of tissues and 820 of shells)
274 ROV 3 Golden Scoop net Bathymodiolus sp. samples for DNA and FISCH,
Valley elctron microspopy, stable isotopes (3'°C, 5"°N, 5'20)
and trace metal analyses.
Juvenile Bathymodiolus sp. specimens for whole-body
FISH analyses
274 ROV 4 Golden Rock sample  Juvenile Bathymodiolus sp. specimens for whole-body
Valley FISH analyses
287 ROV 11 Desperate DieFast 1 Whole Bathymodiolus sp. specimens fixed in situ for
FISH
287 ROV 12 Desperate Scoop shouvel Bathymodiolus sp. samples for DNA, FISCH, elctron

microspopy, stable isotopes (613C, 5"N of tissues and
5'®0 of shells), and homogenisations of gill tissue for
FACS

302 ROV 3and 4 Sister's Peak Slurp Rimicaris exoculata samples for DNA , RNA and FISH
analyses and for incubation experiments with '>CO,

302 ROV 14 Clueless DieFast 2 Whole Bathymodiolus sp. specimens fixed in situ for
RNA analyses

302 ROV 15 Clueless Scoop shouvel Bathymodiolus sp. samples for DNA and FISCH,
elctron microspopy and stable isotope analyses (5'°C,
5'°N of tissues and 5'°0 of shells)

302 ROV 16 Clueless DieFast 1 Whole Bathymodiolus sp. specimens fixed in situ for
FISH

308 ROV 9 Golden Rock sample  Juvenile Bathymodiolus sp. specimens for whole-body

Valley FISH analyses
308 ROV 10 Golden Scoop net Bathymodiolus sp. samples for DNA, FISCH, elctron
Valley microspopy, stable isotopes (5'°C, 5'°N of tissues and

5'®0 of shells), density centrifugation and
homogenisations of gill tissue

319 ROV 5 Lilliput Scoop net Bathymodiolus sp. samples for DNA and FISCH,
elctron microspopy and stable isotope analyses (613C,
5'°N of tissues and 5'®0 of shells)

319 ROV 8 Lilliput DieFast 2 Whole Bathymodiolus sp. specimens fixed in situ for
RNA analyses

319 ROV 9 Lilliput DieFast 1 Whole Bathymodiolus sp. specimens fixed in situ for
FISH

324 ROV 10 Lilliput Scoop net Bathymodiolus sp. samples for DNA, FISCH, elctron

microspopy, stable isotopes (613C, 5"N of tissues and
5'%0 of shells) trace metals and homogenisations of
gill tissue
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Sample number Site Sample type Purpose

329 ROV 4 Lilliput Scoop net Bathymodiolus sp. samples for DNA and FISH
analyses

335 ROV 5 Lilliput Scoop net Bathymodiolus sp. samples for DNA, FISCH, elctron

microspopy, stable isotopes (3'°C, 5'°N of tissues and
5'%0 of shells) trace metals and homogenisations of
gill tissue.

Juvenile Bathymodiolus sp. specimens for whole-body
FISH analyses
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Appendix 2.8 Temperature Measurements of Hydrothermal Fluids
(to 2.4.10)

Methods. A high-precision temperature probe with stainless steel pressure housing
(manufactured by H.-H. Gennerich, Bremen) was attached parallel to the KIPS titanium
nozzle (c.f., Fig. 2.4.8-2b, Appendix). The probe is equipped with both a Pt-1000 and a NTC
thermistor sensor mounted adjacent to each other. The two temperature sensors are
characterized by opposite resistance-temperature relationships, with the Pt-1000 having
increasing resistance with increasing temperature. Time constants (Tgo) of both sensors in
water are better than 10 s. The probe is connected to a RBR logger TBR-2050 (RBR
Brancker, Canada) for real time data conversion into calibrated temperatures and data storage.
A Y-splice cable connection accomplished real time data transfer through the ROV’s RS232
data line and the display of in-situ temperature on a monitor in the ROV control van. The
RS232 line was galvanically separated by means of an opto-coupling device. Prior to the
cruise a 23-points high-precision calibration covering 0-450 °C was performed at an 1SO-
certified calibration lab for each of the sensors. However, we observed a systematic offset of
the Pt-1000 sensor measuring low oceanic temperatures @ 2-3 °C approx. 0.2 °C lower, and
high temperatures @ >350 °C approx. 4-6 °C lower than the NTC sensor. This offset must be
ascribed to uncertainties in the sensors’ calibration.

During stations 312/ 314 ROV at the Drachenschlund vent site a specially designed handle
extension with 2 m length was used. The KIPS nozzle and temperature probe were mounted
to this extension (Fig. 1) and operated with the ROV’s RigMaster manipulator. Temperature
probe No. 2-1 with appropriate calibration factors was used at this site while probe No. 2-2
was used at all other sites.

Fig. 1 T-handle extension (2 meters) with mounted KIPS Nozzle and temperature probe as
used for the first sampling of the Drachenschlund vent.

A 83



SPP 1144 Appendix Cruise Report M78 /2 June 2009

450
Tmax = 426 °C
400
350 vh"n
-~
U
g, 300 1
£ 250
3
®
= 200
8 1
150 =
§ 281 ROV
100 H One Boat —
50 = "
= PLLOOD \
19:12:00 19:13:26 19:14:53 19:16:19 19:17:46 19:19:12 19:20:38 19:22:05 19:23:31
Time (UTC)
400
Tmax 358 °C
350 o — —
300
g
2 250
5
200
t
]
B
E 150
&
100 |
50 Mephisto NTC
— Pt1000
12:54:43 13:06:14 13:17:46 13:29:17 13:40:48 13:52:19
Time (UTC)
400
350 r r
371.6 = 0.1°C
300
=
1)
L 250
H
3
£ 200
F 107 £ 12 °C
o
E 150
9
2
100 ¥ L
»lik | 314ROV
J‘J.UL Drachenschlund c L
— PL1000
0 J
= =R - N < - N« A < B e e <
Time UTC

Fig. 2: Temperature logs during KIPS sampling of black smoker hydrothermal fluids at Turtle
Pits (One Boat, 281 ROV), Red Lion (Mephisto, 297 ROV), and Nibelungen
(Drachenschlund, 314 ROV).
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Fig. 3: Temperature logs during KIPS sampling of diffuse hydrotherl fluids in musselfields

at 5 °S MAR, Comfortless Cove: Foggy Corner (267 ROV, 287 ROV), Sisters Peak and

Clueless (302 ROV).
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Fig. 4: Temperature logs during KIPS sampling of diffuse hydrothermal fluids in musselfields
at 9°55 S MAR, Liliput Main (319 ROV and 335 ROV).
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