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Abstract

In 2008, the 50th anniversary of the IGY (International Geophysical Year), WDC-
MARE presents with this CD publication 3632 data sets in Open Access as part of
the most important results from 73 cruises of the research vessel METEOR
between 1964 and 1985. The archive is a coherent organized collection of
published and unpublished data sets produced by scientists of all marine research
disciplines who participated in Meteor expeditions, measured environmental
parameters during cruises and investigated sample material post cruise in the labs
of the participating institutions. In most cases, the data was gathered from the
Meteor Forschungsergebnisse, published by the Deutsche Forschungs-
gemeinschaft (DFG). A second important data source are time series and
radiosonde ascensions of more than 20 years of ships‘ weather observations,
which were provided by the Deutscher Wetterdienst, Hamburg. The final inclusion
of all data into the PANGAEA information system ensures secure archiving, future
updates, widespread distribution in electronic, machine-readable form with long-
term access via the Internet. To produce this publication, all data sets with
metadata were extracted from PANGAEA and organized in a directory structure on
a CD together with a search capability.



1 Preface

In the late 1990s started a new age of electronic publishing, the “Google Age“. Since this
time printed scientific documents rapidly started to become outdated, ignored, or even
obsolete. Even complete university libraries, the basis for our scientific understanding of
the world, started to get stuffed away into hidden cellar rooms. Also, they frequently lead to
apparent “new* scientific findings actually known for decades in the printed literature.

In this context it forms a great merit of the information system PANGAEA® - Publishing
Network for Geoscientific and Environmental Data at WDC-MARE (World Data Center for
Marine Environmental Sciences) to lift the treasure of data sets established over many
decades by ocean research linked to the German research vessel METEOR. It was as
early as in the late 1920s and early 1930s that first scientific studies were based on
sample collections and systematic observations obtained on board of RV METEOR
(1925), studies that induced famous major breakthroughs in the fields of (Atlantic) ocean
and Earth system research such as the subdivision of Atlantic intermediate and deep-
water masses and first clear evidence for the Mid-Ocean Ridge in the South Atlantic
(Stocks & Wast, 1935). Unfortunately, these ground-breaking efforts came to a fast end for
almost 30 years with the 2nd World War and impoverished post-war times. Only 1964 a
new initiative was launched for a continuation of large-scale ocean research with a second
generation of the RV METEOR (1964).

In the beginning Meteor sailed into the Indian Ocean and adjacent seas such as the
Persian Gulf, Red Sea, and Mediterranean Sea to study objectives as the origin and
effects of anti-estuarine basin circulation under an arid climate regime and of robust ocean
stratification in low latitudes. Subsequent studies with RV METEOR included most of the
Atlantic Ocean. For more than a decade they focussed on geodynamic, ocean, climate,
biological, and sediment processes along the East Atlantic continental margin, again
focussed to an arid environment. Broadly documented data sets and results were
published in four separate series of volumes of ,Meteor* Forschungsergebnisse until the
mid 1980s.

To pick just very few highlights in earth system research, pioneering data sets and
scientific results included the following fields of sediment research: new detailed maps of
seafloor morphology (Seibold & Vollbrecht, 1969), laminated sediment deposits all along
the upper margins of the northern Arabian Sea (von Stackelberg, 1972), the first discovery
of hot iron-enriched salt brines on a modern ocean spreading center in the Red Sea
(Hartmann & Lohmann, 1969), the rules of modern sediment deposition in a shallow
Molasse-style sediment basin of the Persian Gulf (e.g., Hartmann et al., 1971; Sarnthein
1971), the record of coastal-upwelling processes near Northwest Africa (Boje & Tomczak,
1978; Ganssen, 1983), a classification of sediment bioturbation (Wetzel 1981), marine
sediment records of past changes in continental climate (Koopmann, 1981; Hooghiemstra
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et al., 1986), benthic and planktic foraminiferal ecology (Thiede, 1975; Lutze et al., 1986),
and many other subjects (summaries in von Rad et al., 1982). High-resolution deep-
seismic reflection lines of RV METEOR (obtained by the Bundesanstalt fur
Geowissenschaften und Rohstoffe, Hannover) served several times for the selection of
drill sites for the Deep Sea Drilling Project (DSDP) and its successors the Ocean Drilling
Program (ODP) and now the Integrated Ocean Drilling Program (IODP). Unfortunately, for
political reasons a number of regions studied in the late 1960s and 1970s such as the
northern margins of the Arabian Sea in recent years have become totally inaccessible for

renewed scientific cruises, which further underlines the importance of those early
established scientific data sets.

Year-long hard efforts of the PANGAEA data management will help that the wealth of data
sets carefully established from many RV METEOR cruises will now be easy accessible to
a large international community of young scientists. The data are not incisseled in stone as

in old Egypt but can be easily downloaded from this CD or at http:/www.pangaea.de.
Hoping that many future studies will profit from this endeavor.

Prof. Dr. Michael Sarnthein Prof. Dr. Dr. h.c. Eugen Seibold

2008-03-01



2 Data processing and compilation

During the mid fifties, discussions in Germany started to build a new German research
vessel. Supported by the initiation of the International Indian Ocean Expedition (IIOE) the
plan was officially presented to the Wissenschaftsrat for the first time during the
International Geophysical Year (IGY) in 1958. After some years of discussions and
planning the new ship was baptised on the 8th of February 1964 with the name METEOR,
which was already the name of the first German research vessel operated between 1924
and 1939. The ,second” Meteor operated between 1964 and 1985; to clearly define the
ship, she is named in this text Meteor (1964), following a recommendation of the German
commission for oceanography. After her selling to New Zealand, she was substituted by a
third research vessel named METEOR (1986), which is still very successfull operational.

A comprehensive collection of results have been produced during the 73 expeditions of
Meteor (1964) on more than 5000 air, water and sediment sampling stations. Due to its
publication prior to the ,Internet-age® very few primary data was available in electronic
form. One of the founders of the PANGAEA information system, Dr. Michael Sarnthein,
Professor for Geology at the Geological-Palaeontological Institute of Christian Albrechts
University, Kiel, first pointed out this deficiency in 2001. Following his request for a ,post-
print“ electronic archiving, two data typists have digitized data tables mostly from the
~Meteor Forschungsergebnisse®, issued by the Deutsche Forschungsgemeinschaft (DFG).

Between the years 1966 and 1986 the publisher Gebriider Borntrdger has printed 415
publications as listed in the Appendix, grouped in 4 series:

- Reihe A (A/B) Allgemeines, Physik und Chemie des Meeres

- Reihe B Meteorologie und Aeronomie
- Reihe C Geologie und Geophysik
- Reihe D Biologie

124 from all publications had its primary data printed in tables, others were published
elsewhere. Data tables with metadescription were retrodigitzed and imported to a
relational database, to make it consistent and machine-readable. Data and metadata have
been harmonized using the conversion software PanTool (doi:10.1594/pangaea.510701)
and the import routine of PANGAEA, checking for completeness of metadata and defining
the relations between data and metadata. Prior to the import, data had performed a
technical quality control, i.e. format and readability of the file, availability and combination
of parameters with units, and range of values. Whenever possible data sets have been
visualized for a rough overview and visual control. In some cases the original units were
converted to ,standard” units as used in PANGAEA to allow the user to produce new
compilations of specific parameters from different sources. In a few cases, the
georeference of the sampling locations or measurement sites was missing, the position
was taken from a geographical information system in comparison with the printed maps.
Finaly the data was published as a new electronic supplement to the related publication.
The metadescription for each data set consists of its citation with data-DOI, abstract, the
georeference, the cruise label and further technical or scientific information as far as
available.

Included are also the meteorological synoptical observations during 73 cruises and 1500
radiosonde ascensions from 8 cruises, which were made by meteorologists of the
Deutscher Wetterdienst (http:www.dwd.de). Data was extracted from the DWD archives,



quality controlled and provided by Wolfgang Gloeden, Maritime Klimatberwachung (KU24)
at DWD Hamburg.

Data can be downloaded as tab-delimited text files from this CD or on the Internet from
www.pangaea.de. Each data set has a DOI (Digital Object Identifier) as its persistent
reference URI (Uniform Ressource Identifier). Metadata is also provided on the Internet in
standard formats for harvesting (OAI-PMH, Open Archives Initiative Protocol for Metadata
Harvesting) and thus can be found via portals, e.g. scientific commons (http:/
en.scientificcommons.org), Eur-Oceans, the European Network of Excellence for Ocean
Ecosystems Analysis (http://www.eur-oceans.eu/), search engines (Google) and library
catalogs like TibOrder, the catalog of the German National Library of Science and

Technology (http://tiborder.gbv.de).

3 Data archiving and quality

With the production of this data collection in the information system PANGAEA, the data
center WDC-MARE has archived complex data with various parameters to give them the
added value for data mining and future use through easy electronic availability. The Meteor
data collection comprises 2686 different parameters, which are added as a list on this CD
in the file parameter-meteor.txt. The output tables, technically generated by a relational
database management system, ensure a consistent organisation of the metadata
documentation, which is heading each file. The universal search capability added as front
end software enables the user to find and download data of interest by individual queries.

Data underwent scientific quality checks only by the originator and was taken as published
or as provided. No further scientific quality control was performed by WDC-MARE during
the technical harmonization and import process. Thus the quality of the data is solely in the
responsibility of the authors who are given in the metaheader of each data set. Whenever
a data originator or user finds errors, WDC-MARE should be contacted that corrections,
additions or quality flags can be added. PANGAEA will always present online the most
recent version of the Meteor data compilation.

4 Policy and citation

As its data archive and publishing system WDC-MARE makes use of the information
system PANGAEA® — Publishing Network for Geoscientific & Environmental Data at http://
www.pangaea.de. PANGAEA is a universal library for georeferenced data from earth
system research; data/metadata are public available on the Internet. The system is
operated in the sense of the Budapest Open Access Initiative 2002 (see_ http://
www.soros.org/openaccess/) and guarantees long-term availability of scientific primary
data supplementary to publications. The policy follows the Recommendations of the
Commission on Professional Self Regulation in Science for Safeguarding Good Scientific
Practice, 1998 and the Principles and Responsibilities of ICSU World Data Centers, 1987
(see http://www.ngdc.noaa.gov/wdc/guide/gdsystema.html). The availability of scientific
primary data in public repositories consequently follows the recent recommmendations of
the OECD (Organisation for Economic Co-operation and Development) as stated in the
Principles and Guidelines for Access to Research Data from Public Funding (2007) and
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the ERC Scientific Council Guidelines for Open Access of the European Research Council
(2007).

It may seem unnecessary to publish data as a static collection on CD, if the data are
available on the Internet through a dynamic data library, where content can be added and
modified at any time. But this publication has a global distribution through the major
libraries and marine research institutes and thus should help to bridge the ‘digital divide’
between developed and developing countries with limited Internet access - as demanded
and supported by IOC/IODE (Intergovernmental Oceanographic Comission of UNESCO,
International Oceanographic Data and Information Exchange). It should also help to make
the data management efforts of WDC-MARE better known to the oceanographic
community. From the technical point of view it also has the advantage that a local
installation has much faster download times if searching for larger subsets from the
inventory.

Under the terms of the WDC data policy, the compiled and harmonized data on this CD will
have entered the public domain by the time the CD is published. The data is intended
mainly for scholarly use by the academic and scientific community, with the express
understanding that any such use will properly acknowledge the originating references as
provided in the data description. Many of the data sets are electronic supplements to the
original publications, which are cited in the reference field. The DOI of the data sets is just
a reliable ,pointer” to the new digital object and does not mean, that the data is a new
publication by its own.

Whenever using data that has been downloaded from this CD or online from the
Pangaea system at http://www.pangaea.de, the user is advised to

Quote the original reference !

5 Data format and access

The scientific data of METEOR on this CD is a copy of the PANGAEA content at the time
of publication. The inventory will continue to grow because further publications might be
added at any time; on the Internet at www.pangaea.de always the most recent status of
data will be available. This CD enables the user to access the data through a computer
system locally. Data sets are stored in the folder \docs\datasets\ as tab-delimited text
(ASCII) files organized in ZIP-archives, 3632 data sets in total.

Each name of a file in the ZIP-archive consist of a six digit number followed by the
extension *.tab. This number is also part of the DOI; e.g. if a flename is 053243.tab the
related DOI is 10.1594/pangaea.53243 (ignoring a leading zero). Each DOI is the
persistent identifier to find the data set on the Internet (not on CD).

See http://www.doi.org for further information about the DOI system.
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Each data set has a similar format, which consists of the Data Description (metadata)
followed by the factual Data in a table.

Data Description
consists of the following fields (not necessarily all are used):

(1) Citation: is the formal correct citation to use if you refer to a specific data set (e.g., in a
publication). Part of the citation is a DOI (Digital Object Identifier) as a persistent
identifier for reliable long-term access;

(2) Reference(s): is the related publication, which the data belongs to;

(3) Project(s): is the framework under which the data set has been produced; (for this
compilation it is mostly undefined);

(4) Coverage: gives the four geographic boundaries (W-E-S-N) of a rectangle around the
area where the data was measured or sampling occured (if the data is related to one
sampling point only, W and E as well as N and S have identical values);

(5) Event(s): gives the label of the deployment followed by its latitude, longitude, and
elevation, as well as device type, campaign label, and the name of the ship (in this
case always METEOR (1964) with few exceptions of related sampling);

(6) Comment: may contain individual remarks (only shown if filled);

(7) Parameter(s): shows the list of parameters with units for each column in the data set.
Each parameter is related to at least one column showing a ‘Short Name’ as used in
the header of the data matrix, the ‘Principle Investigator’ (Pl), the method and
(optional) comments; (a list of all parameters is provided in the file parameter-
meteor.txt on the CD);

(8) Size: displays the number of data points of a data set.

Data
The data table consist of a header followed by the data columns:

o Event label i.e. the lable of the deployment as explained in (5) (only shown in
tables containing data from several locations);

o one to several geo-codes, i.e. latitude; longitude; depth, water [m]; depth,
sediment [m]; altitude [m]; date/time;

o one to many parameter with unit.

Data Access

The data collection is supplied with a simple search engine, allowing access to and
navigate in the inventory by the submission of querries. The search engine is running on a
local auto installing web server supplied with the CD. Both, the web server and the
database engine, are built on Java™ Technology. Usually, no manual installation is needed
since the CD starts automatically while inserted.

In the WDC-MARE efforts to archive data in a reliable format, which is readable on a long-
term scale, data are ASCIl (text) formatted. Access through a long-term stable URI
(Uniform Resource Identifier) is ensured by the use of persistent identifiers (DOI). The
search engine on this CD is provided for current convenient access but may not run stable
on a long-term due to the continuously changing constraints through further development
of the Java technology. This is out of control of WDC-MARE.
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The following software is recommended (minimum requirement):

Linux: SUSE, Debian, Ubuntu, Gentoo, Redhat

Macintosh: Mac OS X

Solaris: Version 8

Windows: Windows 2000/XP using Java Runtime Engine JRE 1.4 or higher

In order to run the database properly, your computer must have a Java Runtime Engine 1.4 or higher (JRE)
installed. On Linux, Macintosh, and Solaris computers JRE is already part of the operating system.
Computers using the Windows operating system need separate installation of JRE. The start-up routine
supplied on the CD will automatically detect the respective computer system, the version of its operating
system check the JRE version. If JRE is not installed or the version number is not appropriate, the start-up
routine will offer to install the bundled JRE version from CD-ROM.

The CD will start automatically once you have inserted it in your CD device. If the CD does not start
automatically, you can launch it manually:

Windows: double-click the file winstart.exe;

MacOS X: double-click the macstart application;

Unix (Linus, Solaris, BSD, ...). execute sh ./unixstart.sh from terminal and follow the instructions;
Solaris users have to mount the CD/DVD explicitely as Rockridge/ISO9660 volume

Important: The local search engine requires a Java VM installed on your system. If for some reason the Java
environment is not found, the starting procedure offers the option to install the latest JRE from Sun (see
folder "support"). In addition JavaScript must be enabled in your browser.

If your browser does not display the homepage after starting the local webserver, you should disable proxies
in your browser configuration. If you cannot do this because of firewall or access restrictions (ask your
system administrator), add "127.0.0.1" to the proxy exemptions or send an email to tech@pangaea.de.

Data search and processing

Assuming that the search engine properly displays the search query mask the user can
create queries. To enter a search query, just type in one to several descriptive words and
hit the <Enter> key or click on the <Search> button. Since the search engine only returns
data sets that contain all the words in your query, refining or narrowing your search is as
simple as adding more words to the search terms. A ‘Help’ text with search examples is
provided below the ‘Search’ button. With Show map a simple map with minimum
functionality will open, showing the location of sites.

The user may search for any words included in a data set, e.g. a name of a principle
investigator or a parameter. A link to the parameter list is provided on the search mask. A
search query typically results in a list of data sets that subsequently can be accessed by
striking a hot link. The outcome displays the Data description and at its end the options to:

» Download data set as tab-delimited text or
« View data set as HTML.

Additionally, the entire result set (i.e. all data sets found and listed) can be loaded as a
ZIP-archive, see:

+ Download complete results as ZIP-file

-13 -



The ZIP-file can be processed with a variety of analysis and visualization software
packages, including Ocean Data View, (http://odv.awi.de/), PanPlot or PanMap (http:/
www.pangaea.de/Software) or other GIS systems by convenient conversion with the
software Pan2Applic. This converter is provided with the CD and can be used to transfer
single files, folders of files, or a ZIP-archive from the PANGAEA output format to formats of
the applications listed above. Also a georeferenced flat text file may be produced for
individual processing. Further output formats of general importance may be included in
Pan2Applic on request to info@pangaea.de. (The reference and the link to the most
recent version of Pan2Applic can be found at doi:10.1594/pangaea.288115).

Please contact the WDC-MARE office with any comments or questions pertaining
to this publication at info @pangaea.de.
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Publications in ,METEOR Forschungsergebnisse"
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Label Begin End Responsible Scientist(s) Area/Project

MO  21.04.1964 08.10.1964 3 test cruises

M1 29.10.1964 18.05.1965 Dietrich G, Krause G, Seibold E, Vollbrecht K Indian Ocean/lIOE

M2  20.07.1965 16.12.1965 Brocks K, Meyer O IQSY - Jahre der ruhigen Sonne
M3 19.02.1966 29.03.1966 Kautsky H Iberian deep sea

M4  22.04.1966 09.06.1966 Voppel D Reykjanes Ridge

M5  19.06.1966 15.07.1966 Tomczak G Skagerrak

M6  01.08.1966 14.09.1966 Ansorge K Southeast coast of Greenland
M7 26.09.1966 12.11.1966 Weidemann H, Joseph J Mediterranean Sea

M8 11.01.1967 07.03.1967 Seibold E NE-Atlantic/Kuppenfahrten 1-3
M9  30.03.1967 05.08.1967 Hempel G, Closs H, Schott W NE-Atlantic/Kuppenfahrten 4-7
M10 13.08.1967 22.09.1967 Schuster S W Baltic Sea

M11  16.10.1967 02.11.1967 Weidemann H Biscaya

M12 09.11.1967 05.12.1967 Kautsky H North Sea

M13 16.04.1968 21.06.1968 Tomczak G off Northwest Africa

M14 02.07.1968 07.08.1968 Meyer O Iceland-Faeroe Ridge

M15 19.08.1968 30.11.1968 Bettac W, Kautsky H, Weidemann H North Atlantic

M16 14.01.1969 09.05.1969 Brocks K Equ. Atlantic/GARP/APEX/ATEX
M17 03.06.1969 19.07.1969 Lemke, Closs H E Mediteranean Sea/CIM

M18 10.12.1969 15.12.1969 Lemke Norwegian Sea

M19 11.01.1970 03.04.1970 Hempel G, Gerlach S, Vollbrecht K Rossbreiten-Expedition

M20 21.04.1970 30.07.1970 Walden H, Meyer O, Vollbrecht K Iceland-Faeroe Ridge

M21 08.09.1970 04.11.1970 Eicke H, Weidemann H Iberian deep sea

M22 12.01.1971 01.04.1971 Closs H, Bungenstock H, Hinz K, Maucher A Eastern Mediteranean Sea
M23 20.04.1971 27.06.1971 Siedler G, Gerlach S, Mlnnich K Golf of Cadiz/NE-Atlantik

M24 08.09.1971 30.09.1971 Bettac W Shetland-Faroer area

M25 19.10.1971 14.12.1971 Seibold E East Atlantic

M26 19.01.1972 29.03.1972 Hempel G, Vollbrecht K off Northwest Africa/Auftrieb 72
M27 30.05.1972 21.08.1972 Kautsky H, Eicke H North Atlantic
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M28
M29
M30
M31
M32
M33
M34
M35
M36
M37
M38
M39
M40
M41
M42
M43
M44
M45
M46
M47
M48
M49
M50
M51
M52
M53
M54
M55
M56
M57
M58
M59
M60
M61
M62
M63
M64
M65
M66
M67
M68
M68A
M69
M70
M71
M72
M73

11.09.1972
14.11.1972
23.01.1973
05.08.1973
11.10.1973
15.01.1974
04.06.1974
21.10.1974
14.01.1975
07.04.1975
09.06.1975
22.10.1975
13.01.1976
23.03.1976
26.07.1976
20.09.1976
01.01.1977
30.06.1977
08.10.1977
17.01.1978
03.05.1978
02.07.1978
20.09.1978
11.01.1979
07.08.1979
16.01.1980
07.05.1980
22.07.1980
13.11.1980
16.07.1981
14.09.1981
19.11.1981
13.01.1982
19.05.1982
18.08.1982
27.10.1982
05.01.1983
29.06.1983
31.10.1983
11.01.1984
11.04.1984
04.06.1984
18.07.1984
26.02.1985
13.06.1985
09.09.1985
12.11.1985

23.10.1972
12.12.1972
18.04.1973
27.09.1973
19.12.1973
05.04.1974
08.10.1974
21.11.1974
20.03.1975
23.05.1975
02.09.1975
18.12.1975
17.03.1976
16.06.1976
09.09.1976
17.11.1976
10.03.1977
14.09.1977
14.12.1977
03.03.1978
13.06.1978
11.09.1978
15.12.1978
23.07.1979
20.10.1979
08.04.1980
11.06.1980
07.11.1980
26.04.1981
02.09.1981
21.10.1981
17.12.1981
19.04.1982
06.07.1982
29.09.1982
02.12.1982
16.05.1983
13.10.1983
21.11.1983
23.03.1984
27.05.1984
08.06.1984
30.11.1984
27.05.1985
22.08.1985
29.10.1985
03.12.1985

Voppel D

Kautsky H, Eicke H

Walden H, Mittelstaedt E, Schott W
Siedler G, Meincke J

Minnich K, Roether W

Kautsky H, Hinz K

Hasse L, Augstein E

Eicke H

Hempel G, Thiel H

Grasshoff K

Vollbrecht K, Figge K, Weidemann H
Seibold E, Hinz K

Friedrich H, Voppel D, Koltermann K
Weidemann H, Mittelstaedt E, Koltermann K
Kautsky H

Fleischer U

Mittelstaedt E

Weigel W, Hirschleber H, Voppel D
Hinz K, Fritsch H, Kroebel W
Kautsky H, Weichart G, Eicke H
Voppel D

Siedler G, Augstein E, Dunckel M
Roether W, Weigel W, Grasshoff K, Thiel H
Meincke J

Kautsky H, Eicke

Werner F

Voppel , Figge

Eicke

Seiler H, Zeitschel B, Gerlach
Meinke J

Hasse L, Dunckel M

Wedekind

Thiel H

Koltermann K

Eicke

Mittelstaedt

Weikert H, Schnack , Siedler G, Peters
Kogler F, Werner F

Hirschleber

Weigel W, Hinz K

Becker K

Meyer, von Roy

Koske

Soetje, Becker K, Mittelstaedt

Gaul

Mittelstaedt , Becker K

Holzkamm , Mittelstaedt
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North Atlantic

Iberian deep sea

off West Africa/Westafrika 1973
Iceland-Faeroe Ridge/Overflow "73
North Atlantic/GEOSECS
North Atlantic

Equatorial Atlantic/GATE
North Sea

East Atlantic/Auftrieb “75
Baltic Sea/Baltic 75
Iceland-Faeroe Ridge

East Atlantic

North Atlantic

North Sea/FLEX “76
Norwegian Sea

North Atlantic
NW-Africa/Auftrieb 77
Norwegian Sea

off Northwest Africa

North Sea

Iceland-Faeroe Ridge

North Atlantic/JASIN 1978
Mediterranean Sea
Atlantic/FGGE-Equator "79.
North Sea

Northeast Atlantic

Greenland Sea

North Sea

Weddell Sea/Scotia Sea/FIBEX
North Atlantic

German Bight, North Sea
North Sea/Baltic Sea
Northeast Atlantic/SUBTROPEX
Greenland Sea

North Sea/Skagerrak

Baltic Sea

off Northwest Africa

Atlantic Ocean/GEOTROPEX
Skagerrak/Kattegat

off Northwest Africa

North Atlantic/NOAMP I
German Bight, North Sea
North Atlantic/NOAMP Il
North Atlantic/NOAMP IV
Norwegian-Greenland Sea
North Atlantic/NOAMP V
North Sea/Baltic Sea
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