Cruise Report

ALKOR cruise AL328 (08.10. — 29.10.2008) Kiel - Kiel

Fluid- and gas seepage in the Southern German North Sea (SGNS)

Objectives

The aim of the project is to detect sites of active fluid and gas seepage in the Southern
German North Sea, to decipher and map possible migration pathways in the Pleistocene and
Holocene sediments, to quantify gas fluxes in the water column and analyse their chemical
composition.

It can be expected that gas discharge is not diffused but connected with the near surface
(Pleistocene/Holocene) sediment architecture. The chemical and isotopic composition of the
discharged gases and fluids in regard to nitrogen, methane, higher hydrocarbons (C,—Cs),
hydrogen, noble gases and other geochemical tracers will provide information about the
origin and quality of deeper petroleum and hydrocarbon reservoirs. For example the ratio of
CH,4 to N; in the discharged gases and fluids can be used to qualify the grade of the
hydrocarbon reservoir and the exploitation potential.

Methods

Along conspicuous structures in the deeps seismics a high-resolution mapping of the
sediment distribution pattern and sampling of morpho-dynamic structures will be conducted,
which will serve as a survey of the Holocene shelf architecture and the stratigraphic
identification of the sampled horizonts. For the spatial extrapolation of elevated methane and
nitrogen occurrences the nitrogen concentrations will be mapped in the benthic boundary
layer close to sites of gas and fluid discharge. For this investigation continuous
measurements of nitrogen and methane by a towed in situ mass spectrometer are beside
conventional methods in the focus of the project. The chemical and isotopical composition of
fluids and gases during their transfer from deeper reservoirs until the point of discharge at
the seafloor can be modified by biogeochemical processes. To identify and quantify these
effects sediments cores have to be obtained. In a later phase of the project a benthic
observatories will be deployed to record the variability of the gas fluxes and the important
environmental control parameters (currents, tides) during in situ time series measurements.
Additionally, existing gas analyses obtained from deeper wells will be used for comparison
and calibration of the measurements in the water column.



List of Participants

1 Dr. Peter Linke IFM-GEOMAR Chief scientist
2 PD Dr. Mark Schmidt IFM-GEOMAR Water chemistry
3 Dr. Klaus Schwarzer IFG, Universitat Kiel Seismics, Bathymetry
4 Soren Themann IFG, Universitat Kiel Seismics, Bathymetry
5 Andreas Jacobsen IFG, Universitat Kiel Vibrocorer
6 Dr. Daniel McGinnis IFM-GEOMAR CTD, ADCP
7 Lorenzo Ravelli IFM-GEOMAR CTD, ADCP
8 Thorsten Schott Oktopus Video technician
9 Markus Faulhaber IFM-GEOMAR Gas chromatography
10 Dr. Anja Reitz IFM-GEOMAR Pore water chemistry
11 Anke Bleyer IFM-GEOMAR Pore water chemistry
12 Jakob Wanke IFM-GEOMAR Pore water chemistry
! 5 < b
ﬁ \\\@5\ Ry o
N k- o A
Smoking Gun ‘1 —f\rﬁ* L \
. [T B
5 ¥ Lane 4
’ ) S
S ool 18 e \f ]
u U"J
N
z  kiel
5 | L
Borkum Reef \
f. —— AL328 track line
— |y :l Focus Areas
z e &= ,i.f, — T & | ) hf Limits German EEZ
;g -%‘rﬁnm i \E/emshaven\-\a_&_ o L

Fig. 1: AL328 cruise track and working areas in the Southern German North Sea.

List of instruments deployed during AL328

e CTD mit 12 x 10 L Niskin Rosette

e Acoustic Doppler Current Profiler (ADCP)

e Ocean Floor Observation System (OFQOS)

e Parametric sediment echosounder (SES)

e Sidescan Sonar with Subbottom Profiler (C3D)
e Vibrocorer (VC)

e Van Veen Sediment Grab

55°0'N

54°10'N

53°20'N



Cruise narrative

08.10.08 0830h: (Local time) Leaving IFM-GEOMAR, Seefischmarkt, 1030h entering
Kiel Holtenau locks, passage through Kiel Canal with first scientific crew meeting and project
meeting with Wintershall partners (Dr. Peter Eisenach and Bert Clever). 1900h: Entering
Brunsbiittel locks. 1930h: Leaving locks and transit to first station at the L1-2 drill site north of
Borkum.

09.10.08 0630h: Arrival in the working area Borkum Reef (L1-2 drill site). 08:00 First
deployment of the C3D Side scan sonar until 1230h. Deployment of the vibro corer during
slack water but no core recovery due to connector failure. Continuation of the C3D survey
followed by a CTD-cast east of the working area. After repair of the connector 2 successful
vibro corer stations with 0.5 and 2.5 m sediment recovery were performed. 1900h: Transit
into the next working area “Saltdome Juist”. 2200h: Start of a dense C3D survey with 70
anticipated profiles covering an area with an uplifted salt dome in the east and a shallow
basin to the west.

10.10.08 Continuation of the C3D survey at Bft. 6.
11.10.08 Continuation of the C3D survey at Bft. 6-7.

12.10.08 Interrupting C3D survey as weather permitted other station work. After picking
the positions with flares in the side scan sonar record we deployed the CTD with 3 casts and
water sampling. Subsequent vibro corer stations were performed at slack water (high tide),
followed by an OFOS transect. At low tide another vibro corer gained a core. This station
was followed by 3 CTD casts with water sampling. Continuation of the C3D survey.

13.10.08 2 CTD-casts and an OFOS survey from the north to the south of the eastern
part of the working area. The vibro corer station had to be aborted due to strong tidal
currents. The instrument was damaged, but could be repaired during the night. Continuation
of the C3D survey.

14.10.08 Due to the weather forecast for Wednesday the planned GasQuant
deployment had to be postponed. Station work during the day included vibro coring and an
OFOS survey. On this survey covering sites discovered during the side scan survey during
the preceding night vast gas bubble discharge from the sediment was evident. The OFOS
survey was followed by 2 CTD casts on transects with water bottles triggered in the bottom
water approx. 50m apart from another. One vibro corer was taken in this area, the other as a
stratigraphic reference. Continuation of the C3D survey.

15.10.08 CTD-casts with bottom-near sampling in the morning and evening. Inbetween
ground-truthing of side scan sonar data by sediment sampling. Due to the bad weather
conditions only SES surveys could be performed.

16.10.08 Continuation of the SES survey and transit to Eemshaven with storm gusts.
1800h: Arrival at Eemshaven.

17.10.08 1200h: Leaving Eemshaven after staff exchange and receiving spare parts.
Heading for the working area “Saltdome Juist"to complete station work. 1700h: Continuation
of ground-truthing of side scan sonar data by sediment sampling and continuation of the C3D
survey.



18.10.08 The planned station work with vibro corer and GasQuant had to be cancelled
due to the bad weather conditions and predictions. The ADCP was mounted in the moon
pool of the vessel to detect gas bubbles in the acoustic back scatter of the instrument. A
towed CTD/Rosette deployment was performed which turned out to be very difficult. A
subsequent deployment with OFOS had to be terminated due to the strong swell and
deteriorating weather conditions. The grid of sediment samples for ground truthing of the side
scan sonar data was finalized. A SES survey was conducted perpendicular to the previous
profiles line of the side scan sonar. 2200h: Heading for the working area at the L1-2 drill site
north of Borkum Island.

19.10.08 0800h: A grid of 12 grab stations was performed for sediment surface
exploration. Due to the deteriorating weather conditions and the bad weather forecast we
sailed to Helgoland and arrived at 1900h.

20.10.08 Due to the bad weather conditions the decision was made that we stay in
harbor. The vessel had to move into the inner harbor area.

21.10.08 As the weather forecast predicted some time windows with reduced wind
speeds we left the harbor at 1900h at Bft. 6 heading towards the working area Saltdome
Juist to see whether we are able to finalize the side scan survey of the area together with
ship-born ADCP measurements to search for gas flares. Upon arrival weather condition were
worser than predicted and we had to stay waiting during the night.

22.10.08 In the morning we conducted a CTD water sampling profile followed by 3 grab
sampling stations in the area where we had seen gas bubble discharge in the OFOS before.
12:35h Continuation of C3D-survey with ADCP.

23.10.08 2 CTD water sampling profiles were conducted in areas where flares had been
recorded in the ADCP. All water samples showed reduced pH and one sample taken in the
flare contained very high CO, values. Due to the deteriorating weather conditions and the
bad weather forecast we had to leave for Eemshaven. Arrival at 1900h.

24.10.08 1200h: Leaving Eemshaven and heading back for the western part of the
working area “Saltdome Juist” as weather forecast prediction a time window with reduced
wind speeds. A CTD water sampling program was performed at the flare site. During the
night the C3D-profiles were extended to the north.

25.10.08 0500h: C3D-profiles had to be terminated due to a technical problem. A CTD
cast was performed followed by vibro corer sampling. The next coring station had to be
abandoned due to upcoming strong winds. Station work was finalized by a CTD cast at the
flare position in the western part of the working area. Steaming towards Wilhelmshaven.
Arrival at 1900h.

26.10.08 1700h: Leaving Wilhelmshaven in an effort to reach the working area
“Smoking gun” in the central part of the North Sea. Wind is still strong (Bft. 7) and the
prevailing wind directions created waves with more than 4 m height.

27.10.08 1600h: Arriving in the working area “Smoking gun” with strong winds (Bft. 7)
and high swell disabling station work with towed equipment. A grid of profiles with the ship-
born ADCP and echo sounder was started to look for gas flares in the water column.



28.10.08 Continuation of the profiles until 2030h. Due to the improving weather
conditions (Bft. 4-5) a CTD profile was conducted and water was sampled in the area where
a plume had been detected in the ADCP record. The grid of profiles was completed and a
last CTD cast was performed with winds peaking up again. Station work ended at 1830h and
the transit to Brunsbiittel was started due to the bad weather forecast.

29.10.08 0930h: Arrival at the Brunsbuttel locks and transit through the Canal with
dissembling and packing of the seagoing instruments and laboratory equipment. 1900h:
Arrival at the Seefischmarkt in Kiel and end of the cruise.






Station list ALKOR 328

Times in UTC (Local time = summer time - 2h), change to winter time on 26.10.08 (LT -1h)

Station | Gear No. Area Date | Start Coordinates Depth | at depth Coordinates Depth | End stat. Coordinates Depth
No. 2008 | Time Lat. °N Long. °E (m) Time Lat. °N Long. °E (m) Time Lat. °N Long. °E (m)
955 C3D/SES 1 Borkum reef 09.10. | 07:18 | 53°53.126 | 06°16.496 30 10:15 53°53.569 | 06°14.642 30
956 VC 1 Borkum reef 09.10. | 10:47 | 53°52.834 06°16.342 30 10:51 53°52.833 | 06°16.329 30 11:.01 53°52.83 06°16.36
957 C3D/SES 2 Borkum reef 09.10. | 11:24 | 53°53.611 06°16.465 30 14:32 53°54.18 06°16.91 30
958 CTD/Ros 1 Borkum reef 09.10. | 14:58 | 53°54.028 | 06°17.791 30 53°54.031 | 06°17.790 15:29 53°54.030 | 06°17.784
959 VC 2 Borkum reef 09.10. | 16:11 | 53°52.838 | 06°16.358 31 16:31 53°52.84 06°16.37
960 VC 3 Borkum reef 09.10. | 16:57 | 53°52.839 06°14.744 31 17:01 53°52.841 | 06°14.758 31 17:17 53°52.833 06°14.593 31
961 C3D/SES 3 Salt dome Juist 09.10. | 19:59 | 53°59.889 06°43.962 28

962/1 CTD/Ros 2/1 Salt dome Juist 12.10. | 07:24 | 53°59.772 | 06°55.669 30,2 53°59.764 | 06°55.668 30,2 07:38 53°59.762 06°55.68 31,5
962/2 CTD/Ros 2/2 Salt dome Juist 12.10. | 07:39 | 53°59.766 | 06°55.700 31,5 53°59.766 | 06°55.728 31,5 07:47 53°59.762 06°55.74 31,5
962/3 CTD/Ros 2/3 Salt dome Juist 12.10. | 07:47 | 53°59.761 | 06°55.754 31,4 53°59.753 | 06°55.608 31,4 08:00 53°59.750 | 06°55.790 31,4
963/1 VvC 4/1 Salt dome Juist 12.10. | 08:19 | 53°59.770 | 06°55.675 30 08:32 53°59.782 | 06°55.635 30 08:41 53°59.798 | 06°55.643 30
963/2 VC 4/2 Salt dome Juist 12.10. | 09:09 | 53°59.772 06°55.608 30 09:11 53°59.772 | 06°55.615 30 09:20 53°59.776 06°55.653 30
964/1 OFOS 1/1 Salt dome Juist 12.10. | 10:25 | 53°59.820 | 06°59.344 28 11:45 53°59.841 | 06°58.121 28
964/2 OFOS 1/2 Salt dome Juist 12.10. | 12:42 | 53°59.806 | 06°58.210 28 12:48 14:09 53°59.809 | 06°56.345 28
965/1 VC 5/1 Salt dome Juist 12.10. | 14:32 | 53°59.759 06°55.751 28 14:37 53°59.753 | 06°55.746 28
965/2 VC 5/2 Salt dome Juist 12.10. | 14:49 | 53°59.733 | 06°55.728 28 14:52 53°59.733 | 06°55.730 28 15:03 53°59.709 | 06°55.782 29
966/1 CTD/Ros 3/1 Salt dome Juist 12.10. | 15:40 | 53°55.754 06°55.753 28 53°59.755 | 06°55.896 28 53°59.755 06°55.943 28
966/2 CTD/Ros 32 Salt dome Juist 12.10. | 15:49 | 53°59.754 | 06°55.973 28,4 53°59.755 | 06°56.119 28,4 15:57 53°59.752 | 06°56.162 28,4
966/3 CTD/Ros 3/3 Salt dome Juist 12.10. | 15:58 | 53°59.753 | 06°56.196 28,9 16:01 53°59.749 | 06°56.376 29 16:05 53°59.749 | 06°56.383 29
967 C3D/SES 4 Salt dome Juist 12,10 | 17:24 | 53°58.290 | 06°44.950 28 06:20 53°58.254 | 06°59.028 28
968 CTD/Ros 4 Salt dome Juist 13.10. | 07:25 | 53°59.807 | 06°57.911 30,1 07:57 54°00.022 | 06°59.003 30
969 OFOS 2 Salt dome Juist 13.10. | 09:39 | 54°00.080 06°58.130 30,4 09:42 54°00.040 | 06°58.170 30,4 13:35 53°57.780 06°58.120 26,6
970 CTD/Ros 5 Salt dome Juist 13.10. | 14:14 | 53°59.909 | 06°57.786 28,5 14:57 54°00.175 | 06°57.644 28
971 VC 6 Salt dome Juist 13.10. | 15:56 | 53°59.873 | 06°52.419 28,4 16:06 53°59.874 | 06°52.451 28,5 16:10 53°59.875 | 06°52.504 28,8
972 C3D/SES 5 Salt dome Juist 13.10. | 17:12 | 53°58.160 | 06°58.680 30 07:47 53°57.790 | 06°59.160 30
973/1 VC 7/1 Salt dome Juist 14.10. | 09:24 | 53°58.250 06°55.004 29 09:29 53°58..249 | 06°55.007 29 09:32 53°58.248 06°55.012 29
973/2 VC 712 Salt dome Juist 14.10. | 09:55 | 53°58.260 06°55.017 29,4 09:58 53°58.269 | 06°55.046 29,5 10:06 53°58.280 06°55.050 29,5
974 VC 8 Salt dome Juist 14.10. | 10:33 | 53°58.101 | 06°52.394 28,8 10:37 53°58.094 | 06°52.386 28,6 10:44 53°58.104 | 06°52.367 28,6
975 OFOS 3 Salt dome Juist 14.10. | 11:40 | 53°57.881 | 06°58.303 28 11:47 53°57.906 | 06°58.303 28 12:46 53°57.698 | 06°57.324 28




Station | Gear No. Area Date | Start Coordinates Depth | at depth Coordinates Depth | End stat. Coordinates Depth
No. 2008 | Time Lat. °N Long. °E (m) Time Lat. °N Long. °E (m) Time Lat. °N Long. °E (m)
976 CTD/Ros Salt dome Juist | 14.10. | 13:15 | 53°57.960 06°58.391 27,7 13:55 53°57.768 06°57.480 28
977 CTD/Ros Salt dome Juist | 14.10. | 14:23 | 53°57.931 | 06°58.322 27 15:03 53°57.865 | 06°57.962 27
978 VC 9 Salt dome Juist | 14.10. | 16:07 | 53°57.915 06°58.301 26 16:10 53°57.914 | 06°58.300 26 16:21 53°57.905 06°58.300 26
979 VC 10 Salt dome Juist | 14.10. | 16:52 | 53°57.739 | 06°53.497 27 16:55 53°57.733 | 06°53.497 26,6 17:04 53°57.735 | 06°53.515 26,6
980 C3D/SES 6 Salt dome Juist | 14,10
981 CTD/Ros 8 Salt dome Juist | 15.10. | 10:00 | 53°57.999 | 06°58.321 28,7 11:13 53°57.455 | 06°58.524 28
982 SG 1 Salt dome Juist | 15.10. | 11:41 | 53°57.698 | 06°58.350 28,1 11:42 53°57.690 | 06°58.352 28 11:44 53°57.674 | 06°58.340 28
983 SG 2 Salt dome Juist | 15.10. | 11:54 | 53°57.934 06°58.337 28,2 11:55 53°57.925 | 06°58.329 28,2 11:56 53°57.925 06°58.330 28,2
984 SG 3 Salt dome Juist | 15.10. | 12:03 | 53°58.034 | 06°58,239 28,2 12:04 53°58.028 | 06°58.245 28,2 12:05 53°58.018 | 06°58.241 28,2
985 SG 4 Salt dome Juist | 15.10. | 12:18 | 53°58.795 | 06°57.857 29,3 12:19 53°58.788 | 06°57.859 29,2 12:20 53°58.780 | 06°57.856 29,2
986 SG 5 Salt dome Juist | 15.10. | 12:37 | 53°59.914 | 06°58.247 29,1 12:38 53°59.911 | 06°58.246 29,1 12:39 53°59.910 | 06°58.245 29,1
987 SG 6 Salt dome Juist | 15.10. | 12:53 | 53°59.895 | 06°56.447 30 12:54 53°59.896 | 06°56.451 30 12:56 53°59.892 | 06°56.459 30
988 SG 7 Salt dome Juist | 15.10. | 13:14 | 53°58.740 06°55.595 28,8 13:15 53°58.722 | 06°55.601 29,1 13:16 53°58.709 06°55.597 29,1
989 SG 8 Salt dome Juist | 15.10. | 13:31 | 53°57.698 | 06°56.610 27,5 13:32 53°57.694 | 06°56.507 27,5 13:33 53°57.688 | 06°56.501 27,5
990 SG 9 Salt dome Juist | 15.10. | 13:48 | 53°57.659 | 06°54.238 27 13:49 53°57.657 | 06°54.288 27 13:50 53°57.644 | 06°54.288 27
991 SG 10 Salt dome Juist | 15.10. | 14:14 | 53°58.714 06°53.248 27,4 14:15 53°58.712 | 06°53.258 27,4 14:16 53°58.711 06°53.262 27,4
992 SG 11 Salt dome Juist | 15.10. | 14:29 | 53°59.819 06°54.000 28,4 14:31 53°59.816 | 06°54.000 28,3 14:32 53°59.811 06°54.008 28,3
993 SG 12 Salt dome Juist | 15.10. | 14:46 | 53°59.825 06°51.844 28 14:48 53°59.819 | 06°51.858 28 14:50 53°59.815 06°51.865 28
994 SG 13 Salt dome Juist | 15.10. | 15:04 | 53°59.838 | 06°49.618 28,3 15:05 53°59.839 | 06°49.620 28,3 15:06 53°59.834 | 06°49.628 28,3
995 SG 14 Salt dome Juist | 15.10. | 15:21 | 53°58.680 | 06°50.827 27,2 15:22 53°58.678 | 06°50.838 27,2 15:24 53°58.679 | 06°50.847 27,2
996 SG 15 Salt dome Juist | 15.10. | 15:38 | 53°57.626 | 06°51.954 26,8 15:39 53°57.626 | 06°51.961 26,8 15:40 53°57.616 | 06°51.975 26,7
997 CTD/Ros 9 Salt dome Juist | 15.10. | 16:19 | 53°58.049 06°58.239 26,4 16:58 53°57.731 06°58.405 26
998 SES Salt dome Juist | 15.10. | 17:15 | 53°56.99 06°58.87 26 15:30 53°27.343 | 06°50.283 11,3
999 SG 16 Salt dome Juist | 17,10 | 15:20 | 53°57.468 06°44.825 27,2 15:21 53°57.468 | 06°44.790 27,2 15:22 53°57.461 06°44.758 27,2

1000 | SG 17 Salt dome Juist | 17,10 | 16:11 | 53°58.505 | 06°44.667 28 16:12 53°58.511 | 06°44.657 28 16:13 53°58.529 | 06°44.634 28
1001 | SG 18 Salt dome Juist | 17,10 | 16:29 | 53°59.733 | 06°44.692 28,5 16:30 53°59.735 | 06°44.678 28,5 16:31 53°59.751 | 06°44.642 28,5
1002 SG 19 Salt dome Juist | 17,10 | 16:50 | 53°59.786 06°47.121 28,5 16:52 53°59.804 | 06°47.070 28,5 16:52 53°59.808 06°47.053 28,5
1003 | SG 20 Salt dome Juist | 17,10 | 17:09 | 53°58.530 | 06°46.370 27,4 17:10 53°58.537 | 06°46.327 27,4 17:11 53°58.553 | 06°46.285 27,4
1004 | SG 21 Salt dome Juist | 17,10 | 17:25 | 53°57.589 | 06°46.089 26 17:26 53°57.605 | 06°46.033 26 17:28 53°57.624 | 06°45.990 26
1005 SG 22 Salt dome Juist | 17,10 | 17:42 | 53°57.513 06°47.258 25,8 17:43 53°57.512 | 06°47.233 25,8 17:44 53°57.512 06°47.192 25,8
1006 | SG 23 Salt dome Juist | 17,10 | 17:58 | 53°58.211 | 06°47.849 27 17:59 53°58.206 | 06°47.841 27 18:00 53°58.192 | 06°47.830 27
1007 C3D/SES 7 Salt dome Juist | 17,10 | 18:54 | 53°57.140 06°43.520 28




Station | Gear No. Area Date | Start Coordinates Depth | at depth Coordinates Depth | End stat. Coordinates Depth
No. 2008 | Time Lat. °N Long. °E (m) Time Lat. °N Long. °E (m) Time Lat. °N Long. °E (m)
1008 | CTD/Ros 10 Salt dome Juist | 18,10 | 07:51 | 53°58.084 | 06°58.325 27 08:08 53°57.792 | 06°58.472 27
1009 | OFOS 4 Salt dome Juist | 18,10 | 09:52 | 53°58.010 | 06°58.330 27,5 09:18 53°57.766 | 06°58.671 27,5
1010 SG 24 Salt dome Juist | 18,10 | 10:11 | 53°57.616 06°52.045 28 10:12 58°57.618 | 06°52.047 28 10:14 53°57.627 06°52.045 28
1011 | SG 25 Salt dome Juist | 18,10 | 10:34 | 53°57.576 | 06°49.731 28,3 10:35 58°57.570 | 06°49.738 28,3 10:37 53°57.566 | 06°49.752 28,3
1012 | SG 26 Salt dome Juist | 18,10 | 10:52 | 53°58.621 | 06°48.730 28,6 10:53 53°58.619 | 06°48.734 28,6 10:54 53°58.619 | 06°48.747 28,6
1013 SG 27 Salt dome Juist | 18,10 | 11:14 | 53°58.573 06°46.447 28,8 11:15 53°58.573 | 06°46.445 28,8 11:17 53°58.573 06°46.447 28,8
1014 SG 28 Salt dome Juist | 18,10 | 11:45 | 53°56.431 06°44.759 28,5 11:46 53°56.428 | 06°44.765 28,5 11:48 53°56.428 06°44.777 28,5
1015 SG 29 Salt dome Juist | 18,10 | 12:01 | 53°56.473 06°46.649 28 12:02 53°56.461 | 06°46.638 28 12:04 53°56.432 06°46.716 28
1016 | SG 30 Salt dome Juist | 18,10 | 12:18 | 53°56.485 | 06°48.843 27 12:21 53°56.496 | 06°48.855 27 12:25 53°56.490 | 06°48.850 27
1017 | SG 31 Salt dome Juist | 18,10 | 12:35 | 53°56.491 | 06°50.518 26 12:35 53°56.491 | 06°50.515 26 12:37 53°56.503 | 06°50.595 27
1018 | SG 32 Salt dome Juist | 18,10 | 12:53 | 53°56.560 | 06°53.377 27 12:56 53°56.540 | 06°53.378 28 12:58 53°56.531 | 06°53.371 27
1019 | SES 2 Salt dome Juist | 18,10 | 13:30 | 53°56.592 | 06°54.920 27 19:36 54°00.370 | 06°44.077 30
1020 SG 33 Borkum reef 19.10. | 06:13 | 53°56.067 06°14.747 28 06:14 53°56.069 | 06°14.762 28 06:15 53°56.060 06°14.805 28
121 SG 34 Borkum reef 19.10. | 06:40 | 53°56.058 | 06°16.382 28 06:41 53°56.054 | 06°16.384 28 06:42 53°56.050 | 06°16.381 28
1022 SG 35 Borkum reef 19.10. | 07:12 | 53°54.455 06°17.971 28,5 07:14 53°54.450 | 06°17.971 28,5 07:15 53°54.441 06°18.007 28,5
1023 | SG 36 Borkum reef 19.10. | 07:38 | 53°54.458 | 06°16.363 30 07:39 53°54.460 | 06°16.364 30 07:41 53°54.469 | 06°16.348 30
1024 SG 37 Borkum reef 19.10. | 07:57 | 53°54.453 06°14.747 30 07:58 53°54.456 | 06°14.762 30 07:59 53°54.446 06°14.800 30
1025 SG 38 Borkum reef 19.10. | 08:20 | 53°54.452 06°13.119 31,5 08:21 53°54.453 | 06°13.128 31,5 08:22 53°54.454 06°13.129 31,5
1026 | SG 39 Borkum reef 19.10. | 08:48 | 53°52.836 | 06°13.112 30,5 08:50 53°52.835 | 06°13.112 30,5 08:51 53°52.846 | 06°13.138 30,5
1027 | SG 40 Borkum reef 19.10. | 09:13 | 53°52.835 | 06°14.743 32 09:14 53°52.836 | 06°14.746 32 09:15 53°52.8 06°14.7
1028 | SG 41 Borkum reef 19.10. | 10:06 | 53°52.822 | 06°16.402 31,7 10:07 53°52.816 | 06°16.410 31,7 10:08 53°52.823 | 06°16.419 31,7
1029 SG 42 Borkum reef 19.10. | 10:23 | 53°52.810 06°18.067 31 10:23 53°52.807 | 06°18.059 31 10:24 53°52. 06°18. 31
1030 | SG 43 Borkum reef 19.10. | 10:58 | 53°51.249 | 06°16.371 30 10:59 53°51.247 | 06°16.369 30 11:00 53°51.247 | 06°16.378 30
1031 SG 44 Borkum reef 19.10. | 11:15 | 53°51.224 06°14.832 29 11:16 53°51.218 | 06°14.841 29 11:17 53°51.215 06°14.843 29
1032 | CTD/Ros 11 Salt dome Juist | 22.10. | 07:38 | 53°57.523 | 06°58.674 27,3 08:08 53°58.020 | 06°58.292 27,5
1033 | SG 45 Salt dome Juist | 22.10. | 08:51 | 53°57.996 | 06°58.298 28 08:53 53°58.001 | 06°58.299 27,5 08:54 53°58.007 | 06°58.334 27,5
1034 SG 46 Salt dome Juist | 22.10. | 09:27 | 53°57.951 06°58.305 28 09:28 53°57.963 | 06°58.304 28 09:28 53°57. 06°
1035 | SG 47 Salt dome Juist | 22.10. | 10:13 | 53°57.925 | 06°58.251 27,5 10:14 53°57.924 | 06°58.254 27,5 10:15 53°57.937 | 06°58.253 275
1036 | C3D/ADCP 8 Salt dome Juist | 22.10. | 10:35 | 53°57.16 06°59.54 26,9 10:40 53°57.03 06°59.09 25,7 06:11 53°56.52 06°49.50 25,5
1037 | CTD/Ros 12 Salt dome Juist | 23.10. | 07:07 | 53°57.6 06°58.453 27,3 07:33 53°58.139 | 06°58.247 27,5
1038 | ADCP 1 Salt dome Juist | 23.10. | 08:42 | 53°56.199 | 06°46.026 25,6 10:10 53°55.084 | 06°39.077 26

1039/1 | CTD/Ros 13 Salt dome Juist | 23.10. | 08:57 | 53°56.351 06°45.295 25,5 09:03 53°56.267 06°45.28 25,5




Station | Gear No. Area Date | Start Coordinates Depth | at depth Coordinates Depth | End stat. Coordinates Depth
No. 2008 | Time Lat. °N Long. °E (m) Time Lat. °N Long. °E (m) Time Lat. °N Long. °E (m)

1039/2 | CTD/Ros 13 Salt dome Juist | 23.10. | 09:14 | 53°56.188 | 06°45.355 25,6 09:42 53°56.408 | 06°45.173 25,6
1040 | CTD/Ros 14 Salt dome Juist | 24.10. | 15:40 | 53°56.237 | 06°45.735 27 16:21 53°56.219 | 06°45.229 27
1041 C3D/ADCP 9 Salt dome Juist | 24.10. | 17:14 | 54°00.338 06°44.601 30 02:56 54°02.742 06°58.295 33
1042 | CTD/Ros 15 Salt dome Juist | 25.10. | 06:03 | 53°57.762 | 06°57.432 28,4 06:22 53°57.874 | 06°57.965 28
1043 | VC 11 Salt dome Juist | 25.10. | 07:00 | 53°57.911 | 06°58.303 28..5 07:05 53°57.923 | 06°58.321 28,5 07:14 53°57.958 | 06°58.296 29
1044 | CTD/Ros 16 Salt dome Juist | 25.10. | 08:51 | 53°56.321 | 06°45.378 26,8 09:48 53°56.531 | 06°45.264 27
1045 ADCP 2 Smoking gun 27.10. | 14:47 | 55°05.771 06°12.000 47 09:22 55°05.91 06°12.51 46,1
1046 CTD/Ros 17 Smoking gun 28.10. | 10:00 | 55°03.842 06°13.073 46 10:40 55°04.319 06°13.073 45
1047 ADCP 3 Smoking gun 28.10. | 10:43 | 55°04.38 06°13.06 47,1 16:04 55°06.56 06°11.90 46,1
1048 | CTD/Ros 18 Smoking gun | 28.10. | 16:30 | 55°06.330 | 06°10.728 47,5 17:31 55°06.404 | 06°09.695 46,4
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FOR COLLATIMG CENTRE USE

CRUISE SUMMARY REPORT Centre: DOD  Ref. No.:
Is data exchange [ | X ]

restricted Yes Inpart No

SHIP enter the full name and international radio call sign of the ship from which the data were collected, and indicate the type of ship, for
example, research ship; ship of opportunity, naval survey vessel; etc.

Name: ALKOR Call Sign: DBND

Type of ship: Research vessel

enter the unique number, name

CRUISE NO./ NAME AL328 / SDNS or acronym assigned to the cruise

(or cruise leg, if appropriate).

CRUISE PERIOD start 08/10/2008 to 29/10/2008 end

(set sail) day/ month/ year day/ month/ year (return to port)

PORT OF DEPARTURE (enter name and country) Kiél, Germany

PORT OF RETURN (enter name and country) Kiel, Germany

RESPONSIBLE LABORATORY enter name and address of the laboratory responsible for coodinating the scientific planning of
the cruise

Name: Leibniz-Institute of Marine Sciences at Kiel University (IFM-GEOMAR)
Address: Wischhofstr. 1-3, 24148 Kiel
Country: Germany

CHIEF SCIENTIST(S) enter name and laboratory of the person(s) in charge of the scientific work (chief of mission) during the cruise.

Dr. Peter Linke, IFM-GEOMAR

OBJECTIVES AND BRIEF NARRATIVE OF CRUISE enter sufficient information about the purpose and nature of the cruise so

as to provide the context in which the report data were collected.

The aim of the project is to detect sites of active fluid and gas seepage in the Southern German North Sea, to
decipher and map possible migration pathways in the Pleistocene and Holocene sediments, to quantify gas
fluxes in the water column and analyse their chemical composition. From seismic investigations it was
expected that gas discharge is not diffuse but connected to the near surface (Pleistocene/Holocene). The
chemical and isotopic composition of the discharged gases and fluids in regard to trace gases (e.g. CH4,
light HC, CO2), nutrients (PO4, NH4), and other geochemical tracers (e.g. pH, Cl, PAH) were measured. They
can provide information about the origin and quality of deep and shallow fluid/gas forming processes.
Geochemical samples, hydro/sediment acoustic data, and sedimentological samples recovered during the
AL328 cruise will be analyzed and correlated to local sediment stratigraphy, and hydrography. Results will
be discussed concerning their ability in qualifying the CO2/N2-risk of exploration of hydrocarbon reservoirs.

PROJECT (IF APPLICABLE) if the cruise is designated as part of a larger scale cooperative project (or expedition), then enter the name
of the project, and of organisation responsible for co-ordinating the project.

Project name: Fluid and gas sepage in the Southern German North Sea

Coordinating body: IFM-GEOMAR
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PRINCIPAL INVESTIGATORS: Enter the name and address of the Principal Investigators responsible for the data collected on the cruise
and who may be contacted for further information about the data. (The letter assigned below against each Principal Investigator is used on pages
2 and 3, under the column heading ‘PI', to identify the data sets for which he/she is responsible)

A. Dr. Klaus Schwarzer, Institute of Geosciences at Kiel University
B. Dr. Daniel F. McGinnis, IFM-GEOMAR
C. Dr. Peter Linke, IFM-GEOMAR

D. PD Dr. Mark Schmidt, IFM-GEOMAR

MOORINGS, BOTTOM MOUNTED GEAR AND DRIFTING SYSTEMS

This section should be used for reporting moorings, bottom mounted gear and drifting systems (both surface and deep) deployed and/or recovered during the cruise.
Separate entries should be made for each location (only deployment positions need be given for drifting systems). This section
may also be used to report data collected at fixed locations which are returned to routinely in order to construct ‘long time series".

APPROXIMATE POSITION DATA DESCRIPTION
PI TYPE Identify, as appropriate, the nature of the instrumentation the parameters (to be)
LATITUDE LONGITUDE measured, the number of instruments and their depths, whether deployed and/or
See enter recovered, dates of deployments and/or recovery, and any identifiers given to the site.
topof | deg min N/S deg min E/W code(s)
page. from list on
cover

page.
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| | I | Please continue on separate sheet if necessary

SUMMARY OF MEASUREMENTS AND SAMPLES TAKEN

Except for the data already described on page 2 under ‘Moorings, Bottom Mounted Gear and Drifting Systems’, this section should include a summary of all data
collected on the cruise, whether they be measurements (e.g. temperature, salinity values) or samples (e.g. cores, net hauls).

Separate entries should be made for each distinct and coherent set of measurements or samples. Different modes of data collection (e.g. vertical profiles as opposed
to underway measurements) should be clearly distinguished, as should measurements/sampling techniques that imply distinctly different accuracy’s or spatial/temporal
resolutions. Thus, for example, separate entries would be created for i) BT drops, ii) water bottle stations, iii) CTD casts, iv) towed CTD, v) towed undulating CTD
profiler, vi) surface water intake measurements, etc.

Each data set entry should start on a new line — it's description may extend over several lines if necessary.
NO, UNITS : for each data set, enter the estimated amount of data collected expressed in terms of the number of ‘stations‘; miles* of track; 'days* of

recording; ‘cores' taken; net ‘hauls’; balloon ‘ascents’; or whatever unit is most appropriate to the data. The amount should be entered
under ‘NO* and the counting unit should be identified in plain text under ‘UNITS".

DESCRIPTION
PI NO UNITS DATATYPE Identify, as appropriate, the nature of the data and of the instrumentation/sampling gear and list the parameters
measured. Include any supplementary information that may be appropriate, e. g. vertical or horizontal profiles, depth
see see see Enter code(S) : horizons, continuous recording or discrete samples, etc. For samples taken for later analysis on shore, an indication
page : above above fromliston £ ghould be given of the type of analysis planned, i.e. the purpose for which the samples were taken.
2 cover page
A 727 n miles G72 Chirp sub-bottom profiler and parametric echo-sounder
A 727 n miles G24 Seafloor mapping by a combination of sidescan sonar with an inferometric swath bathymetry
A 47 samples G02 Sedimentology for groundtruthing and geochemical analysis
A 10 cores G04 Sediment stratigraphy and geochemical analysis
B 3 tracks D71 ADCP used for velocity, echo amplitude, backscatter, and beam correlation data
B 18 stations H10 Physical oceanography
D 18 stations H09,74,33 | Geochemical analysis of gasses, nutrients and other geochemical tracers
C 3 tracks GO08,H11 Digital photographs for image analysis and CTD-data

Please continue on separate sheet if necessary
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TRACK CHART: You are strongly encouraged to submit, with the completed Insert a tick(¥) in
report, an annotated track chart illustrating the route followed and |this box if a track
the points where measurements were taken. chart is supplied

GENERAL OCEAN AREA(S): Enter the names of the oceans and/or seas in which data were collected during the cruise — please use
commonly recognised names (see, for example, International Hydrographic Bureau Special Publication No. 23, ‘Limits of Oceans and Seas').

North Sea

SPECIFIC AREAS: If the cruise activities were concentrated in a specific area(s) of an ocean or sea, then enter a description of the area(s).
Such descriptions may include references to local geographic areas, to sea floor features, or to geographic coordinates.
Please insert here the number of each square in which data were collected from the below given chart

Southern German North Sea (216)

GEOGRAPHIC COVERAGE - INSERT 'X’' IN EACH SQUARE IN WHICH DATA WERE COLLECTED
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THANK YOU FOR YOUR COOPERATION
Please send your completed report without delay to the collating centre indicated on the cover page



