
THE

I N T E R N A T I O N A L
H Y D R O G R A P H I C

R E V I E W

I N T E R N A T I O N A L  H Y D R O G R A P H I C  B U R E A U
M O N A C O

Vol. LXIX No. 1
N o .  1 3 0  O F  T H E  S E R I E S MARCH 1992





PERIODICAL PUBLICATIONS

PP-02 Index to the International Hydrographie Review 1985-1990
Bibliography of I.H. Review articles, from 1985 to 1990, by subjects 
and authors . (Bilingual).

PP-03 International Hydrographic Bulletin
Contains topical news, reports the work undertaken by the I.H. 
Bureau and the world hydrographic community, covers recent 
developments in hydrographic instrumentation and training 
programmes, describes new survey vessels, etc. Charts and 
publications issued by Hydrographic Offices are listed each 
month, and there is a comprehensive monthly bibliography on 
hydrography and related subjects. (Bilingual).

PP-05 IHO Yearbook 1992
Particulars and addresses of Hydrographic Offices throughout the 
world. Published every year. (Bilingual).

MISCELLANEOUS PUBLICATIONS

MP-005 Standards of Competence for Hydrographic Surveyors - 6th 
Edition
Describes the Standards for which recognition may be given to 
programmes of hydrographic training at Category A or B levels. 
Outlines procedures for submission, documentation, etc. and 
complete syllabi. (English only).

SPECIAL PUBLICATIONS

SP-39 Precise Positioning Systems for Hydrographic Surveying (Series
1990)
Contains concise information and users' reports on systems 
specifically designed or suitable for positioning in hydrographic 
surveying. (English only).



SP-46 Correction of Echo Soundings - 4th Edition
Lists the methods used by Member States' Hydrographic Offices 
for correcting echo soundings for insertion on navigational charts 
and oceanographic and special charts or Bathymetric Plotting 
Sheets. (Bilingual).

SP-47 Training Courses in Hydrography and Nautical Cartography -
4th Edition
Lists the training courses available on hydrography and nautical 
cartography in Member States' Hydrographic Offices and 
elsewhere in their countries. (English only).

SP-55 App. 1 - Status of Hydrographic Surveying and Nautical
Charting in Antarctica
A catalogue showing the extent of surveys, charting and oceanic 
bathymetry for the area south of 60°S latitude based on 
information provided by IHO Member States. (English only).

SP-57 IHO Transfer Standard for Hydrographic Digital Data
(Object Catalogue, DX-90, Digitizing Conventions)
Standard prepared by the IHO's Committee on the Exchange of 
Digital Data (CEDD), for the coding and exchange of 
hydrographic digital data, including that intended for ECDIS 
purpose. (English only). Produced in 3 Parts:

PART A - Object Catalogue.
Description of the feature coding scheme to be used.

PART B - DX-90.
Description of the actual format to be used.

PART C - Digitizing (Transfer) Conventions.
Description of the Conventions to be followed when 
converting analogue source data into a machine - 
readable form.



BATHYMETRIC PUBLICATIONS

BP-0002 Catalogue of Bathymetric Plotting Sheets, World Series
A catalogue showing the limits of the 1/1M scale bathymetric 
plotting sheets, the areas of responsibility accepted by Member 
States, the addresses from which copies of plotting sheets can be 
obtained, and the limits of the GEBCO sheets. (Bilingual).

BP-0003 Annex to Caitalogue of Bathymetric Plotting Sheets, World 
Series.
Lists plotting sheets of the 1/1M series showing the date to which 
each has been corrected. (Bilingual).

THE FOLLOWING INFORMATION PAPERS ARE AVAILABLE FREE FROM THE 
INTERNATIONAL HYDROGRAPHIC BUREAU

No. 1 The International Hydrographic Organization.

No. 2 FIG/IHO International Advisory Board on Standards of 
Competence for Hydrographic Surveyors.

No. 3 Precise Positioning Systems for Hydrographic Surveying - IHO 
Special Publication No. 39 (series 1990).

No. 4 IHO Tidal Constituent Bank.

No. 6 Hydrographic Technical Assistance to Developing Countries.

No. 7 Ocean Mapping Projects.

No. 8 GEBCO.

No. 9 The International Chart Concept.

No. 10 Standards for Electronic Chart Display and Information Systems 
(ECDIS).



Geological Magazine
A bimonthly journal covering the entire field of Earth Sciences

Over 50% discount for society members & students
Editors: C.P. Hughes, I. N. McCave, N.H. Woodcock and 
M.J. Bickle, Department of Earth Sciences, Cambridge

Essential reading for...
❖ practising geologists

❖ teachers and students of geology

❖ conservationists and forestry commission 
workers
❖ earth science librarians

Geological Magazine covers the complete spectrum 
of geological topics from hard rock to soft rock 
geology, palaeontology to geochemistry, turbidites 
to  magmas, mineralogy to orogeny. The journal's 
large form at allows fo r high quality half-tone 
photographs and photomicrographs to appear 
w ithin the text, together with numerous diagrams 
and maps. Original scientific papers by leading 
authors are published and there is an important 
new section for Rapid Communications.

Special Issue
A special issue is planned for 1992 focusing on 
current research on Welsh Basin geology. This will 
comprise proceedings of the annual meeting on the 
geology of this classic Lower Palaeozoic basin.

Reviews
An importantfeature of Geological Magazine isthe 
Book Review Section. At least twenty, or more, 
book reviews are featured in each issue, an in val uable 
source when choosing new publications in your 
field.

Subscriptions

Volume 128 in 1991, 6 issues: £103 for UK 
subscribers, £109 elsewhere; £51 fo r members; 
£26 fo r students; airmail £25.50 per year extra 
Volume 129 in 1992, 6 issues; £117; £55 for 
members; £29 for students.

Society members & students 
-  subscribe to Geological Magazine for less 

than half price!
Members of the European Union of Geosciences; 
the Geologists'Association; Geological Societies of 
London, New Zealand and Austra lia ; and 
Palaeontographical Society can subscribe to 
Geological Magazine for the special discounted 
rate of just £55 (normally £117). Students can 
subscribe fo r only £29! To take advantage of these 
reduced price offers, simply complete the coupon 
below.
| 50129 ]

□  I would like to take advantage of your 
special offer to society members/students, 
please send me further information.
Name_____________________________________

Postcode-
Sendto: Journals Marketing Dept, 
Cambridge University Press, FREEPOST, The 
Edinburgh Building, Cambridge CB2 1BR, 
ENGLAND

In the US and Canada 
please contact 
Cambridge University 
Press, 40 West 20th

tCambridge 
aJournals

^Street, New York NY 10011-4211, USA, J



INTERNATIONAL HYDROGRAPHIC 

ORGANIZATION

ORGANISATION HYDROGRAPHIQUE 

INTERNATIONALE

X I V th

SI
M O N AC O , 4 - 1 5  May 199 2

A Symposium and Exhibition of Equipment of interest to all those involved in the 
collection, manipulation and display of hydrographic and navigational information 

will be held in Monaco, 11 to 15 May 1992, during the 
XlVth International Hydrographic Conference.

The theme of the Symposium, on 11 and 12 May, will be :

" IHO FACES THE INFORMATION AGE "

Although attendance at the business sessions of the Conference is restricted to official 
delegations and approved observers, attendance at the Symposium and the Exhibition is 
open to all those interested.

Further information on these events is available from :

The INTERNATIONAL HYDROGRAPHIC BUREAU 
7, Avenue Président J.F. Kennedy 

B.P. 445, MC 98011 MONACO CEDEX 
Telex : 479164 MC INHORG, Telefax : +33 93.25.20.03



The JOURNAL of 
NAVIGATION
Published for the Royal Institute 
of Navigation
EDITOR: PROFESSOR J. F. KEMP

The Journal of Navigation contains original papers on 
every aspect o f navigation -  over and through land, sea, 
air and space -  including those papers presented at the 
meetings of the Institute together w ith the following 
discussion. Papers cover every aspect of the subject from 
the highly technical to  the descriptive and historical. 
Subjects include: electronics, astronomy, mathematics, 
cartography, command and control, psychology and 
zoology, operational research, risk analysis, theoretical 
physics, operation in hostile environments, instru­
mentation, ergonomics, and financial planning and law. 
The journal also publishes selected papers and reports 
from  study groups, and book reviews. Contributions 
come from all parts of the world.

The Journal of Navigation is published by Cambridge 
University Press, The Edinburgh Building, Shaftesbury 
Road, Cambridge CB22RU , England. Subscription rates: 
Volume 45: January, M ay and Septem ber 1992; £77/  
$145, £27/$50 for single parts; delivery by airmail £11 
per year extra (dollar price includes airfreight to New  
York). ISSN  0373-4633

The Journal of Navigation is essential 
reading for:
♦  Professional and amateur navigators at sea, in the air 
or on land

♦  Managers and executives of companies involved in 
the operation o f airlines, shipping fleets or trucking

♦  M ilitary personnel concerned w ith communications, 
command, control and information

♦  Managers and executives of companies involved in 
the development, production and sales of navigational 
equipment

♦  Governmental Departments responsible for the 
safety of air, marine and road traffic, including the de­
ployment of emergency services

♦  Scientists and engineers in research establishments 
involved in navigational topics

♦  Academic staff associated w ith teaching or research 
in navigational topics

♦  H istorians,m athem aticians,physicists, m eteor­
ologists, psychologists, economists, engineers and other 
specialists who are interested in the application of their 
subjects to  navigation

Why you should read The Journal of 
Navigation
♦  It deals with the whole range of navigation, not just 
satellite navigation, but history, finance and law, 
navigation of birds and animals so you are informed 
about the whole range o f your subject

♦  It varies the type of article to  suit the information 
being given; it includes book reviewsand short discussion 
papers, not just full length research articles.

♦  Material is o f a very high standard - all articles are 
refereed, and material is published in an average time of 
6 months so that what you read is current and topical

♦  The editor is well known and respected in his field

♦  It often carries a group o f papers about one topic, so 
that you get a complete picture of the current situation

!----------------------------------------------------------------------------------------- int HyflrogMphK Rev n
An Invitation to Subscribe!
□  I wish to  subscribe to  The Journal of 

Navigation
-  please invoice me

□  Please send me further information about 
The Journal of Navigation

□  Please send me a sample copy

N am e_________________  __________________

Address ______

Journals Marketing Department, Cambridge 
University Press, FREEPOST*, The Edinburgh 
Building, Cambridge CB2 1BR, England TEL: 
(0223) 325806 or FAX (0223) 315052 (* no 
postage stamp necessary if posted in UK)

In US & Canada, write to Cambridge University 
Press, 40 West 20th Street, New York, N Y 10011- 
4211, USA

L.
yCambridffe 
aJo u rn a ls . J



ATTI
DELL’ISTITUTO IT ALI AN O DI NAVIGAZIONE

spaziale

marittima

aerea

terrestre

Gratuita per i Soci dell'istituto 
Quota sociale L. 30.000 - Studenti L. 10.000 - c/cpost. 37277001 

Via della Navicella 12 - 00184 Roma - Tel./Fax 7005577



Marine Information Technology 
joined forces double resources

Recent years have shown an ever 
increasing demand fo r information 
systems, also for marine applications.
That's why tw o  renowned companies 
decided to  join forces and know -how  in 
the development o f such specialized 
information systems: the Radio Holland 
Group, specialist in marine electronics and 
Universal Systems (USL), leader in 
geographic information systems.

CARIS: Marine Software Solutions.
Marine Information Technology (MIT), a 
company unit o f the Radio Holland Group, 
is distributor and support centre for marine 
applications o f USL's Computer Aided 
Resource Information System. "CARIS" is 
already well-established, used by 
Hydrographic Organizations in twelve 
countries around the world.

CARIS offers software solutions for:
- Hydrographic/survey data processing
- Hydrographic databases
- Nautical chart compilation
- Electronic chart compilation
- Electronic chart display
MIT provides extensive user support 
services, backed by a worldw ide network 
o f sales & service centres. Call the 
Radio Holland Group/MIT specialists for 
more information.

J  J  J  J  J  J  J  J  J
Radio Holland Group

Electronic Systems, Marine
Eekhoutstraat 2, 3087 AB Rotterdam, The Netherlands 

Telephone+31 10 4283278 
Telex 281 50, F a x +31 104281498



Available Only With ECHOTRAC

Ay i'VN/N'*'/

ECHOTRAC
Precision Survey Echosounder

odom
HYDROGRAPHIC SYSTEMS, INC.
8178 G.S.R.I. Avenue, Build ing B 
Baton Rouge, Louisiana 70820, U.S.A.
Tel: (504) 769-3051 Fax: (504) 766-5122

BUILT-IN
TSS Heave 

Compensation 

Heave Corrected Charts 
in Real Time
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A jo u r n a i de d ica te d  to  p ro m o tin g  the  free  excha nge  of 
in fo rm a tio n  w ith in  th e  h yd ro g ra p h ic  c o m m u n ity  and 
to a d va n c in g  th e  te c h n ic a l and p ro fe ss io n a l a b ility  of 
hyd rog raphe rs .

It in c lu d e s  a v a r ie ty  of a r tic le s  and to p ica l new s  on 
a dva nces in  h y d ro g ra p h y  and h is to r ic a l pe rspective s .

P u b lished  tw ic e  ye a rly , in A p r il and N ovem ber, and is 
fre e  to A s s o c ia tio n  m em b ers

F o r fu r th e r  in fo rm a tio n  reg a rd in g  m e m b e rsh ip , a rtic le  
su b m is s io n  and  a d ve rtis in g , p lease address a ll c o rre s ­
pon dence  to:

The Editor. LIGHTHOUSE 

Canadian H ydrograph ic  A ssocia tion  

P.O. Box 5050  

8 67  Lakeshore Road 

B urling ton , O nta rio  

Canada L7R 4 A 6

Y e arly  su b s c r ip tio n  ra tes  to  n on -m em bers : 
R e s iden ts  o f Canada $ 2 0 .0 0  
N o n -re s id e n ts  $ 2 5 .0 0  (Cdn.)
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INTERNATIONAL HYDROGRAPHIC REVIEW



FOREWORD

The International Hydrographic Review is published twice a year (March and 
September) in separate English and French editions.

Original articles are welcomed on hydrography, oceanography, cartography, 
geodesy, navigation, photogrammetry, radio aids, automation, new instruments, 
equipment and hydrographic vessels, as well as on the history and organization of 
hydrographic offices.

The latest date for receipt of manuscripts is:
- 1 October for the March issue,
- 1 May for the September issue,

but earlier submission greatly facilitates the work of preparing translations.
Articles should be addressed to: The Directing Committee, International 

Hydrographic Bureau, B.P. 445, MC 98011 MONACO Cedex (Principality of Monaco).
Up to 50 reprints per article can be supplied free to the author(s). They must 

be ordered prior to publication, and may be in either language or a proportion in each. 
Further copies ordered are charged at cost price, plus postage.

The Directing Committee does not hold itself responsible for statements or 
opinions expressed by contributors to the Review. It is the normal practice that articles 
are accepted based on external reviewers.

Notes for contributors

Papers should be as concise as possible and an abstract of up to 150 words is desirable. 
Uncommon expressions or constructions and particularly professional jargon should be avoided 
since a large proportion of readers are necessarily reading the Review in a language that is not 
their mother tongue.

Any permission needed to incorporate material published elsewhere is the responsibility 
of authors, and it will be assumed that such permission has been obtained.

Texts should be submitted in English or French (or both), though by special arrangement 
articles in Spanish could be accepted for translation in the Bureau.

Articles should preferably be provided in floppy disk, operative system MSDOS 3.3 or 
inferior and Wordperfect 5.1 software or compatible. The floppy disk should be accompanied by 
a typed copy of the article.

Bibliographic references should be listed at the end of the article in the standard Harvard 
form. Footnotes should be kept to a minimum, and metric measures used throughout.

Illustrations, already numbered and titled, should be supplied ready for reproduction by 
the offset method and for reduction to 12.5 x 21 cm, the effective size of a Review page. Positive 
transparencies (repromats) are preferred. Photographs should be black and white and be limited 
to those necessary for an understanding of the text.

As the Review is a two-language publication a minimum of wording should be shown 
on the illustrations themselves, explanations being confined to the legend beneath.

Printer's proofs are corrected in the Bureau and are not normally sent to authors.
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