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Lutz BRUGMANN, KARL-HEINZ ROHDE, and MANFRED MOHNKE

Contaminants as tracers for water bodies of the Baltic Sea

and North Sea

With 1 figure

Release of the artificial radionuclide Cs-137 by the
point sources Windscale-Sellafield/UK and Cape la
Hague/France can be used as excellent conservative
tracer to characterize circulation processes in the
North Atlantic (ZIMMERMANN, 1984) and to estimate
time scales for the influx of Atlantic waters into the
North Sea and further into the Baltic Sea (KAUTSKY,
1981). We investigated other contaminates, originating
in many different sources, if they could be utilized
similarly. Therefore data were examined on the
distribution of trace metals, chlorinated and petroleum
hydrocarbons in samples taken 1981 and 1983 between
the western Baltic and the North Sea. Contaminants
are utilizable as tracers there, if they show a) significant
concentration gradients between both areas, b) conser-
vative behaviour, c) persistence against decomposition
and sedimentation in relation to the time scales of
the water exchange processes, if they d) are only
minor influenced by atmospheric inputs and e) can
be determined in ultratrace levels with sufficient
accuracy and precision. Criterion a) is fulfilled by
many of the investigated contaminants (Cd, Cu, Ni,
Pb, Zn, HCH isomers, DDT, PCB, oil) except Co,
Fe, Hg and HCB. Applying other criteria eliminated
PCB, Pb and oil (b and c), Cd and Zn (d), DDT, g-
and 6-HCH (e). The remaining determinants were
correlated with the salinity. The resulting regression
equations clearly reflect the higher contaminant load
of brackish waters.

(r=—0.82;n=47),
(r=—091; n=48),
(r=—-0.71;n=32),
(r=—0.68; n=32).

Cu (nmol - kg™!) = 18—450S
Ni (nmol-kg™") = 16—3508
2-HCH (ng-kg~") = 5.0-120S
-HCH (ng-kg~")=3.0— 78S

A station in the Skagerrak/Norwegian Trench, depth
550 m, was taken to demonstrate the different load
of selected water bodies. Fig. 1 represents the mean of
three vertical profiles obtained in May/June 1981 and
1983. The surface water with significant higher
contaminant levels originates from the Baltic (Katte-
gat). The water layers below it are fed by the Atlantic

through the central and southern North Sea and from

.

the north. Parts of the inflowing North Atlantic
waters during passage of shallower areéas of the North
Sea or of the Norwegian Trench apparently take up
eroded suspensions enriched in contaminants and/or
remobilized dissolved substances from the sediment.
This hypothesis would expiain significant maxima
observed between 100 m and 400 m, which were
correlated with higher salinities, seston, nitrate and
silicate contents.
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Fig. 1

Vertical profiles of temperature, salinity and some
contaminants at a station in the Skagerrak/Norwegian
Trench, 1981/83

Summarizing it shall be stated, that contaminant
concentrations could give valuable information for
investigations on the water exchange between the
Baltic Sea and North Sea. This is especially true for
Cu, Ni and the two predominant HCH isomers.
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SIGURD ScHULZ

Brief information on the forthcoming ihtemational
Patchiness Experiment PEX ’86 in the Baltic Sea

- The inhomogeneous distribution of matter and pro-

perties in the sea (patchiness) reflects an actual problem
of basic science. Without the knowledge of the distribu-
tion patterns, their scales in space and time, their
variability and causes an understanding of the func-
tioning of the ecosystem and the control of the environ-
ment seems to be insufficient. On the basis of these
facts, the ICES/SCOR working group “On study
of the pollution of the Baltic Sea™ at their Meeting
in Tallinn, USSR, 22—23 March, 1983, recommended
an international programme devoted to patchiness

problems. At meetings in Copenhagen, April 1984

(ICES document C.M. 1984/E:18), and after the

Conference of Baltic Oceanographers in Gdynia,

October 1984, further details were discussed.

In February 5—7, 1985, the Institute of Marine
Research of the Academy of Sciences of the GDR
hosted a planning group of the Baltic bordering
countries for further considerations on PEX ’86.

The scientific aims for PEX ’86 were defined as the
following:

— Study of the vertical and horizontal distribution
patterns of oceanographic parameters in the Baltic
Sea

— Causes for the inhomogeneous distribution of the
parameters generated by coupling of physical and
biological processes

— Importance of the inhomogeneous distribution for
the different compartments of the ecosystem and
the inherent processes

In PEX ’86, which will take place in the last decade
of April/first decade of May 1986 in the southern
part of the Gotland Sea, 9—12 research vessels of all

Baltic bordering countries shall participate. The
observation strategy will comprise traditional oceano-
logical investigations and meteorological observations
as well as remote sensing from aeroplans and from
satellites. Further on a net of moored buoys mainly
equipped with current meters and thermistor chains
is planned.

The oceanological investigations follow the metho-
dological guidelines for the Baltic Sea Monitoring
Programme (BMP) in the frame of the Helsinki Con-
vention on Protection of the Baltic Sea for the physical,
chemical and biological parameters. The programme
shall comprise simultaneous investigations at a poly-
gon, time series observations and drift experiments.

The forthcoming PEX ’86 belongs to the most
complex international research experiment ever plan-
ned and carried out in the Baltic. Being aware of this,
the International Council for the Exploration of the
Sea (C.Res. 1984/3:5) declared 1985/86 as an Inter-
national Baltic Year (IBY II, after IBY I 1969/70).
ICES encouraged the governments and the scientific
bodies (Helsinki Commission, Baltic Marine Biologists |
and Conference of Baltic Oceanographers) of the Baltic
countries to make every effort to support this event.
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BERNHARD ULLRICH

Meeresfreiheit und Forschungsfreiheit
nach der III. UNO-Seerechtskonferenz (Rezension)

Am Institut fiir auslindisches Recht und Rechtsver-
gleichung der Akademie fiir Staats- und Rechtswissen-
schaft der DDR verteidigte jiingst Dr. jur. HaNs-
JURGEN Box (1984) die Thesen zu einer Dissertation B
iiber obiges Thema. ’

Mit der Arbeit wird erstmals in der DDR-Literatur
das volkerrechtliche Regime der wissenschaftlichen
Meeresforschung im Komplex von politischen, recht-
lichen und wissenschaftlich-technischen Fragen be-
handelt. Ausgehend von einer sowohl historischen als
auch modernen wissenschaftlich-technischen Charak-
terisierung der Meeresforschung als Nutzungsart des
Meeres wird ein Grundanliegen der Arbeit herausge-
arbeitet : die Privilegierung der Meeresforschung gegen-
iiber anderen Nutzungsarten sowie die Notwendigkeit,
diese Privilegierung auch rechtlich abzusichern.

Nach Analyse der Genfer Seerechtskonventionen
von 1958 sowie der Staatenpraxis bis zum Beginn der
I11. UNO-Seerechtskonferenz bestimmt der Verfasser
das so entstandene Rechtsregime der Meeresforschung.
Dies ist insofern bedeutsam, als damit einerseits Kri-
terien fiir die Beurteilung der Forschungsregelungen
in der neuen Seerechtskonvention hergeleitet werden
konnen und andererseits das derzeitige Rechtsregime
der Meeresforschung durchsichtiger gemacht werden
kann.

Theoretisches Kernstiick der Arbeit ist die Weiter-

entwicklung des Prinzips der Meeresfreiheit auf die’

Forschungsfreiheit. Der Verfasser betrachtet und wer-
tet die Entwicklungsetappen der Meeresfreiheit, die
Zusammenhédnge und Wechselwirkungen von Ver-
tragsrecht, Gewohnheitsrecht und ius cogens, die
Staatenpraxis bis zur Gegenwart sowie neue seerecht-
liche Grundkonzeptionen und befaBt sich ausfiihrlich
mit den Besonderheiten der III. UNO-Seerechtskon-
ferenz und der III. UNO-Seerechtskonvention. Zu
letzterem werden solche Fragen behandelt wie: Ge-
samtrevision des Seerechts, Paketcharakter und Kon-

sensus, Wirkungen der Verhandlungen und der Zeich-
nung. Der Verfasser kommt zu der Aussage, daB die
neue Seerechtskonvention ungeachtet ihres noch nicht
erfolgten Inkrafttretens nicht nur politische und tat-
sichliche, sondern auch rechtliche Wirkungen besitzt,
die insbesondere positive Bedeutung fiir die Heraus-
bildung und Feststellung von Gewohnheitsrecht haben.
SchluBfolgernd wird festgestellt, daB das Prinzip der
Meeresfreiheit auch nach der III. UNO-Seerechts-
konferenz — wenn auch modifiziert — weiterbesteht,
als ius cogens anzusehen ist und die Forschungsfreiheit
Bestandteil der Meeresfreiheit ist.

Unter Beriicksichtigung dieser Aussagen sowie der
eingangs erwidhnten Privilegierung der Forschung wer-
den die Regelungen der neuen Seerechtskonvention,
insbesondere die die Forschung betreffenden, analy-
siert und ausgelegt.

Besondere Aufmerksamkeit verdienen die Analyse
und’ Interpretation des gegenwirtigen volkerrecht-
lichen Regimes der Meeresforschung, das sich nach
Meinung des Verfassers darstellt als Vertragsrecht der
Genfer Seerechtskonventionen von 1958, als existie-
rendes Gewohnbheitsrecht und als sich herausbildendes
Gewohnheitsrecht, das von der III. UNO-Seerechts-
konferenz und der neuen Seerechtskonvention positiv
beeinfluBt wird, wobei die besonderen Wirkungen des
letztgenannten Rechtsbildungs- und Rechtssetzungs-
prozesses zu beriicksichtigen sind. Diese Aussage ist
sowohl von theoretischer als auch von praktischer
Bedeutung. Zum einen werden neue Akzente fiir die
Bearbeitung von Fragen der Entstehung und Entwick-
lung von Volkerrecht gesetzt, zum anderen scheint
eine analoge Anwendung auf das internationale See-
recht insgesamt gegeben.

Der Verfasser hat iiber die besprochenen Probleme

" hinaus Ansitze geliefert und damit die Grundlage

fiir eine weitere Bearbeitung von Rechtsfragen der
Meeresforschung in der DDR gegeben.



68 BERNHARD ULLRICH

Literatur

Box, H.-J.: Meeresfreiheit und Forschungsfreiheit
nach der III. UNO-Seerechtskonferenz. Diss. B. —
Potsdam-Babelsberg: Akademie fiir Staats- und
Rechtswissenschaft der DDR 1984 (unveréffent-
licht).

Anschrift des Autors:

Dipl.-Jur. Dipl.-Ing.-Ok. BERNHARD ULLRICH
Akademie der Wissenschaften der DDR
Institut fiir Meereskunde

DDR-2530 Rostock-Warnemiinde, SeestraBBe 15
Eingereicht: November 1984

Zur Veroffentlichung angenommen: 20. Dezember
1984

Beitrige zur Meereskunde, Heft 53, S. 69—70, Berlin 1985 (Wissenschaftliche Kurzmitteilung)

HARTMUT PRANDKE and ADOLF STIPS

Free sinking probe for horizontal coherence investigation

of microstructure

With 2 figures

For detailed investigations of the microstructure of
the density stratification in the sea not only the vertical
scales are of interest, but also the horizontal scales
of the small scale structure elements.

On the basis of the free sinking microstructure
profiler MSS (detailed description: PRANDKE et al.,
1985, preliminary results: PRANDKE and STips, 1984a
and b) we developed a special modification of the
probe for the investigation of the horizontal coherence
of microstructure (called KMS). In contrast to the

V. 1

«— | —

Fig. 1
The free sinking probe KMS for horizontal coherence
investigation of microstructure. 1 — temperature

sensor, 2 — pressure-tight housing for sensor elec-
tronics, 3 — brake parachute, 4 — electrical cable to
the board unit, 5 — nylon strings for vertically guidance

MSS, the KMS is equiped with two temperature
sensors (response time 27 ms). The horizontal distance
of these sensors can be varied from 2mm to 2m
(see figure 1). With this probe we can simultaneously
obtain two high resolution temperature profiles,
horizontally separated in the mentioned range. The
mean dropping velocity of the KMS is 0.6 m/s. Depth
control, data transfer to the board unit, computer
controlled data registration and computation of
absolute temperature values are analogous to the
MSS measuring system. :

During two cruises in 1984 the KMS was used for

investigations of the horizontal coherence of micro-
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Fig. 2

Example of simultaneously measured temperature
profiles. Horizontal distance between the temperature
sensors 60 cm, measured July, 12th, 1984 in the western
Baltic.
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structure of the Baltic pycnoclines. We obtained
several hundred profiles in bursts of about twenty
profiles at each of the selected horizontal distances
between the sensors. In many recordings we found
considerable differences in the small scale structures
between the simultaneously registrated profiles, even
at small horizontal distances. An example is given in
figure 2.

The experimental investigations of the horizontale
coherence of microstructure with the KMS will be
continued in the next time.
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HERBERT SIEGEL

On the reflectance maximum of seawater near 685 nm

With 1 figure

The spectral reflectance of seawater shows in many
cases a maximum at 685 nm. Some authors noted
this maximum and discussed two possibilities of
interpretation. The first one is the selected light
scattering by pigmented particles such as p-algae in
the vicinity of the absorption band of chlorophyll-a
(LATIMER, 1959). The second is the fluorescence emis-
sion of chlorophyll-a at 685 nm (KIsHINO et al., 1984).

Measurements of the spectral upward radiance L,
just below the sea surface and of the spectral irradiance
E_ above the surface were carried out in the Baltic
during two cruises of the Institute of Marine Research.
The investigations took place in the Gotland Basin in
June and in the Arkona Basin in September 1983.
These measurements were used for the calculation of

-the spectral reflectances R = n - L /E.

The spectral reflectance curves from June and
September differed especially in the long wavelength
range near 685 nm. In Figure 1 two examples are
shown, one for each month. In June no maxima were

found in all 21 measurements, whereas in September
maxima occured in all 19 curves.

TL,
Eg
27
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Fig. 1

Spectral reflectances of two stations in the Baltic

For the discussion of the reasons for.these differences
the chlorophyll-a concentration were taken into
account. The chlorophyll-a concentration differed in
the average from 1.54 mg/m?® in June to 2.63 mg/m?
in September. The range of variation were in June
between 0.9 and 2.7 mg/m® and in September between
1.8 and 3.2 mg/m>. Because in June no maxima were
found in all cases, the chlorophyll-a concentration
can’t be responsible for these maxima alone.

STIENEN (1983) showed, that the fluorescence/chl.a
ratio varies for different dominating phytoplankton
species. Therefore the actual distribution of phyto-
plankton species must be considered. In September
the microalgae for instance p-flagellates were deter-
mined as the dominating species with 70—90%; of
the whole individual numbers for all measurements.
For June no determinations of the distributions of
phytoplankton species were available. But on the
base of preceding investigations ten days earlier a
phytoplankton community consisting of p-flagellates
(2575), blue-green algeas, diatoms and dinoflagellates
was found. These data seem to be usable because the |
determination of the distribution of phytoplankton
species were carried out at the end of May after the
spring bloom. The period between the spring bloom
and the summer conditions may be considered as

~ a transient phase (ScHULZ et al., 1978). This phase

may last 3—4 weeks.

STIENEN, pointed out for the Baltic, that the fluor-
escence/chl.a ratio in water with dominating p-
flagellates is 3 times higher than in water with high
diatom concentration.

The reflectance maxima near 685 nm, which occured
in the presented measurements in all water bodies
with dominating p-flagellates, can be caused (i) by
the fluorescence of chl.a and/or (ii) by the selected
scattering near the absorption band of chl.a.

In further investigations we want to study the con-
nection between the appearance of the reflectance
maximum at 685 nm and the distribution of the phyto-
plankton species as well as the fluorescence-chl.a
ratio.
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DIETWART NEHRING, EBERHARD FRANCKE, and GUNTER MULLER

The North Sea — Baltic Sea Water Exchange Project (NOWAP)

With 1 figure

In March 1985 the Institute of Marine Research of the
Academy of Sciences of the GDR, Rostock-Warne-
muende, commenced a new project concerning the
large-scale water exchange between the North Sea and
the Baltic proper. This project is named “Nordsee —
Ostsee Wasser-Austausch-Projekt” (NOWAP) and
was started in order:

— to improve the forecast of large-scale hydrographic
variations in the western and central Baltic Sea in
connection with the programme “Water Exchange
across the Darss Sill” (WEDS; MATTHAUS et al.,
1981a, b),

— to contribute oceanographical information to the
ICES activities (“Herring Assessment Group for
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the Area South of 62°N”, “Working Group on
Assessment of Pelagic Stocks in the Baltic” and
“Advisory Committee on Fishery Management)
studying the migration and fluctuation of herring
stocks between the western Baltic Sea and the
Skagerrak area with the special responsibility of
the GDR on the protection of the feeding and
spa\'*)ing areas around the Island of Ruegen,

— to study the influence of the North Sea on the
pollution of the Baltic proper (e.g. BRUGMANN
et al.,, 1981) in the frame of the “ICES-Baseline
Studies in the North Atlantic 1985/86”", the “Global
Investigations of the Pollution of the Marine
Environment” (GIPME), and the ‘“Marine Pollu-
tion Monitoring” (MARPOLMON).

The Project refers to earlier oceanological investiga-
tions in connection with the herring fisheries in the
Norwegian Trough (FRANK et al., 1966, 1972, 1973,
NEHRING and FRANCK, 1968).

Fig. 1 shows the map with the stations of the Project
and the track chart for the reduced programme of
the first cruise. Besides the triangle between the excit
of the Skagerrak, the entrance to the English Channel,
and the Shetland Islands, the programme includes
3 sections crossing the Baltic Current rectangularly
(Sections I, II and III) and one section along this
current beginning in the southern Kattegat (Section
IV). Two research cruises concerning the Project are
planned per annum for the next years.

Preliminary results of the first cruise show the pene-
tration of the Skagerrak Front far to the south causing
a positive anomaly in salinity of about 3°/,, in the
deep water of the southern Kattegat, whereas the
outgoing Baltic Current was characterized by a
negative anomaly 1—2°/,,. Although the oceanological
conditions were favourable, the local meteorological
conditions did not allow the influx of large amounts
of highly saline water across the Darss Sill in winter
1985 introducing the large-scale renewal of the stagnant
deep water in the central Baltic basins.
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DIETWART NEHRING

On the nutrient concentrations in brackish water sea-ice

With 1 table

The severe winter in 1985 offered the opportunity to
study the nutrient concentrations in sea-ice of the
western Baltic. Roughly 2 dm® samples of drift ice
were melted in a glass covered with aluminium foil
in order to exclude air-borne contamination. The
concentrations of phosphate, nitrate, nitrite, and
ammonia as well as the salinity and pH values were
measured in the melting water. Different fractions of
the melting water yield nearly the same nutrient
concentrations, thus indicating the homogeneous com-
position of the ice.

Table 1
Nutrient concentrations, salinity, and pH values in ice
and water from the central Arkona Sea

ice water E
PO}~ pmol/dm®*  0.21 0.62 —0.66
NO; pmol/dm®  0.68  4.20 —0.83
NO; pmol/dm*  0.06 0.33 —0.82
NH;/ pmol/dm®  1.49 0.33 +3.66
S 1073 1.01 8.34 —0.88
pH 7.79 8.04

Tab. 1 shows typical results for drift ice from the
central Arkona Sea, together with the corresponding
data of the surrounding water. The ice was about
30 days old. Freshly formed sea-ice produced similar
data. Factors E for the impoverishment

c

E=-"_1
C

w

¢, — conc. in ice
¢, — conc. in water

(minus) or the enrichment (plus) between the both
phases were also calculated (Tab. 1). Although the
drift ice was probably not collected at the place of its
origin, these calculations are entitled, because the
nutrient concentrations and the salinity differ only
insignificantly in the winter surface layer of the Arkona
Sea in the whole. An exception was ammonia whose
concentration in the seawater was much higher during
the freezing period (1.14 pmol/dm?®) producing an
enrichment factor of only +0.15.

In comparison to the surrounding water, the ice
becomes impoverished in phosphate, nitrate, and
nitrite. These nutrients are obviously separated:
together with the sea-salt during the freezing process.

In contrast to the nutrients mentioned above,
ammonia is apparently enriched in the ice. Actually,
the ice seems to conserve only the higher concentrations
of this nutrient observed in the seawater during the
freezing period. The stronger adhesion of ammonia
in the ice may be a consequence of the decreasing pH\
value.
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top. Manuscripts should not be longer than
20 pages (including figures). Authors will receive

.one proof copy for correction. Belated insertions

or major changes to the text can not be considered.

Authors are requested to pay special attention
to the subsequent notes regarding the preparation
of the manuscripts. The following sequence should
in general be used:

Title: Full name(s) of the author(s). Below it
the complete title of the contribution in English,

German and Russian.

Abstract, Zusammenfassung, Pestome: A brief

but cogent summary in English, German and

Russian must precede each contribution. It should
contain informations regarding the methods used
and the most important conclusions reached by
the author.

Text: Pages belonging to the manuscript must
be numbered consecutively. The contribution
should be clearly arranged, and the cﬁapters should
be consecutively numbered.

The following print instructions are to be inserted
by the author (in pencil!): spaced print: underlined
with dashes; small print: vertical line in the left
margin; italics: underlined with undulating line.

The names of all authors cited must be written in
capitals with the year of publication in brackets
after the name. The recommendations given in

the TAPSO-SUN report should be taken into
account when presenting measured data (S.I.
units). Mathematical symbols, formulae and letters
that cannot be typed must be entered carefully and
clearly by hand. .

Abbreviations should be used only if required
repeatedly in the text and should, if necessary, be
explained separately at the end of the contribution.

References: The authors cited in the text should
be listed alphabetically at the end of the contribu-
tion in the following way:

Books: LEBLOND, P.H.; MYSAK, L. A.: Waves
in the Ocean. — Amsterdam: Elsevier 1978.
Journals: VERONIS, G.; MORGAN, G. W.:
A study of the time-dependent wind-driven ocean
circulation. — Tellus 7 (1955) 2, 232—247.
Abbreviations for journal titles should conform
to the procedure of libraries; for non-periodicals,
add “No.” (of the issue) to avoid confusions.

Author’s address: The date on which the contri-
bution was concluded, the full name(s) of the
author(s) and their affiliation should by typed at
the end of the manuscript.

Figures, tables, legends: Figures must be sub-
mitted in printable form drawn on tracing paper
with black Indian ink or as photographic copies
(black and white). Figures and tables should be
numbered according to their sequence in the text
and identified on the reverse side by their appro-
priate number and the author’s name. Their desired
position in the text should be noted in the left
margin. All tables and descriptive captions to
figures and tables to be typed on a separate sheet.

Hinweise fiir Autoren:

Die Manuskripte sind in Maschinenschrift (zwei-
zeilig) auf weiBem, einseitig beschriebenem Papier
im A4-Format (297 x 210 mm) mit jeweils 3,5 cm
(links) und 2,5 cm (oben) breiten Riandern sowie
in dreifacher Ausfertigung einzureichen. Der Um-
fang eines Beitrags sollte 20 Manuskriptseiten
(einschlieBlich Abbildungen) nicht {iberschreiten.
Dem Autor wird zur einmaligen Korrektur ein
Umbruch-Exemplar seines Beitrags zugesandt:
nachtrigliche Einfiigungen oder gréBere Textver-
inderungen sind daher nicht mdglich.

Bei der formellen Gestaltung des Beitrags wird
um die Beachtung folgender Richtlinien und um
die Einhaltung der Abfolge nachstehend aufge-
fiihrter Details des Manuskripts gebeten:

Titel: Vor- und Zuname(n) des Autors (der
Autoren). Darunter: Vollstdndiger Titel des Bei-
trags in deutscher, englischer und russischer
Sprache.

Zusammenfassung, Abstract, Pesiome: Jedem
Beitrag ist eine kurzgefaB3te; aber aussagekriftige
Zusammenfassung in deutscher, englischer und
russischer Sprache voranzustellen. Sie sollte Infor-
mationen iiber die angewandten Untersuchungs-
methoden sowie die wichtigsten Ergebnisse und
SchluBfolgerungen beinhalten.

Textteil: Die Seiten des Manuskripts sind fort-
laufend zu numerieren. Der Beitrag sollte eine
klare Gliederung mit fortlaufend numerierten
Kapiteliiberschriften aufweisen.

Folgende Auszeichnungen sind vom Autor (mit
Bleistift!) vorzunehmen: Sperrdruck: unterbro-
chene Linie; Kleindruck: senkrechte Linie am
linken Rand; kursiv: Wellenlinie.

Zitierte Autorennamen werden grundsitzlich in
GroBbuchstaben und das Jahr der Publikation in
Klammern angegeben. Fiir die Wiedergabe von
MeBwerten sind die Empfehlungen des IAPSO-

SUN Reports (SI-Einheiten) zu beachten. Mathe-
matische Symbole, Formeln und Buchstaben, die
nicht in Maschinenschrift ausgefiihrt werden kon-
nen, sind sorgfaltig und deutlich lesbar mit der
Hand einzutragen.

Abkiirzungen sollten nur bei wiederholtem Ge-
brauch im Text verwendet und erforderlichenfalls
am Ende des Beitrags gesondert erlidutert werden.

Literaturverzeichnis: Die im Textteil zitierten
Autoren werden nach folgendem Muster in alpha-
betischer Reihenfolge aufgefiihrt:

Biicher: LEBLOND, P. H.; MYSAK, L. A.:
Waves in the Occan. — Amsterdam: Elsevier
1978.

Zeitschriften: VERONIS, G.; MORGAN, G. W.:

- A study of the time-dependent wind-driven ocean

circulation. — Tellus 7 (1955) 2, 232—247.

Die Abkiirzung der Zeitschriftentitel ist wie in
Bibliotheken iiblich vorzunehmen. Bei nichtperio-
disch erscheinenden Zeitschriften sollte ,,H.* (Heft)
erginzt werden, um Verwechslungen zu vermeiden.

Anschrift des Autors: Am Ende des Manuskripts
sind das AbschluBdatum der Arbeit, der (die)
vollstindige(n) Name(n) des Autors (der Autoren)
sowie die Anschrift der Institution(en) anzugeben.

Abbildungen, Tabellen, Legenden: Abbildungen
sind in reproduktionsfdhigem Zustand auf Trans-
parentpapier (in schwarzer Tusche) oder auf Foto-
papier (schwarz-weil3) einzureichen. Abbildungen
und Tabellen miissen durchlaufend numeriert und
auf der Riickseite mit dem Namen des Autors und
der Abbildungs-/Tabellennummer versehen we.r-
den. Thre gewiinschte Plazierung im Text ist jeweils
auf dem linken Rand anzugeben. Tabellen, Tabel-
leniiberschriften sowie Abbildupgsunterschriften
(-legenden) sind grundsétzlich gesondert als Manu-
skript zu schreiben.




