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General Bathymetric Chart of the Oceans (GEBCO), 5th Edit ion ( 1: 1OM), 

series of 18 sheets

Price per s h e e t .................................................................................................................................  35 .0 0  FF

Carte générale bathymétrique des océans (GEBCO), 5 e édit ion ( 1 / 1 O M ),

série de 1 8 feuilles
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N .B .  —  A l l  1HB prices are subject to period ic review.

The following Information Papers are available free from the 
International Hydrographic Bureau:

No. 1 — The International Hydrographic Organization (September 1987)

No. 2 — The FIG/IHO International Advisory Board on Standards of Competence for 

Hydrographic Surveyors (N ovem be r  1987)

No. 3 — IHO Special Publication No. 39: Precise Positioning Systems for 

Hydrographic Surveying (Series 1977) (D ecem ber  1982)

No. 4 — IHO Tidal Constituent Bank (February  1986)

No. 5 — The IHB's Views on Proposals for a World Chart Series (N ovem ber  1987) 

No. 6 — Technical Assistance (N ovem be r  1987)

No. 8 — GEBCO ( Ju ly  1987)

No. 9 — The INT Chart Concept (M a rc h  1985)

This publication is 
available in microform 

from University
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Call toll-free 800-521-3044. In Michigan.
Alaska and Hawaii call collect 313-761-4700. Or 
mail inquiry to: University Microfilms International. 
300 North Zeeb Hoad, Ann Arbor. MI 48106.



THE INTERNATIONAL HYDROGRAPHIC ORGANIZATION

an intergovernmental organization 

also publishes the

INTERNATIONAL HYDROGRAPHIC BULLETIN
(PP-03)

A monthly journal published by the International Hydrographic Bureau for the 
benefit of the world hydrographic community, in a bilingual edition (English and 
French), 21 x 30 cm in size, with an average of 45 pages per issue, and 
comprising :

SECTION I — News from Hydrographic Offices; Appointments of Hydrographers; 
New Membership of the IHO; Reports on various international commissions 
and committees; Training programmes in hydrographic-surveying; Recent 
developments in hydrographic instrumentation; Operational assessments of 
equipment; W ork being undertaken by the Bureau; W ork on the General 
Bathymetric Chart of the Oceans and the International Set of Charts. Also 
covered are development and research in the field of hydrography, descriptions 
of new survey vessels, progress in standardization of charts and «From the 
Chartroom» : notes on charts and nautical documents.

SECTION II — Reports on hydrographic surveys carried out, or planned for the 
future, by various countries.

SECTION III — Listing of new charts and new editions published by Member 
States, with their reference number, title, limits, scale and date of publication. 
Charts and new editions in preparation are also listed.
Status catalogue of International Charts in the International Set of Charts, with 
their International reference number, titltf, limits, scale, date of publication, and 
the names of the producer and any printer nations.
Publication and new editions of Sailing Directions, Lists of Lights, Tide and 
Current Tables, Radio Signals, Radio Aids to Navigation, Chart Catalogues.

SECTION IV — Lists of selected recent publications and articles concerning 
hydrography and allied disciplines.
Reviews of some recent publications of particular interest to hydrographers.

The In te rn a t io n a l H yd rog raph ic  B u lle t in  is distributed free to the 
Hydrographic Office of governments belonging to the International Hydrographic 
Organization.

It is also available for sale to the public on yearly subscription (price 
140 French Francs) or per copy (14.50 French Francs) plus postage.

Conditions of sale of International Hydrographic Bureau Publications
Prices are quoted in French Francs. IHB invoices will be expressed in French Francs or 

in US dollars at current exchange rates, as appropriate. Packing and postage or shipping 
expenses will be added to invoices. Payments may be made to the International 
Hydrographic Bureau by bank transfer or by cheque.

No credit can be allowed on unwanted publications unless returned immediately.
Orders can be sent either to a bookseller or direct to :

International Hydrographic Bureau, B.P. 445, 7, avenue Président J.F.-Kennedy 
MC 98011 MONACO CEDEX, Principality of Monaco.
Teleph.: 93.50.65.87 — Teleg.: BURHYDINT, Monaco 

Telex : (France) 479164 MC INHORG



The JOURNAL of 
NAVIGATION

Editor: Professor J. F. Kemp, Royal Institute of Navigation, London
The Journal of Navigation publishes authoritative papers on every 
aspect of navigation— air, land, sea and space— and papers of every 
type— scientific, historical and narrative. It also features book reviews 
and keeps a ‘record’ of current navigational work.

Some important articles appearing in the 
Journal of Navigation. . .
‘Safety of Modern Shipping and Requirements in Hydrographic 
Surveying and Nautical Charting’ by J.-N. Pasquay, Service 
Hydrographique et Océanographique de la Marine Française.
‘Characterizing Height-keeping Error Distribution Based on Indirect 
Observation’ by Sakae Nagaoka, Electronic Navigation Research 
Institute, Tokyo.
‘The Navigation of Navigation Satellites’ by V. Ashkenazi and 
T. Moore, University o f Nottingham.
‘The Use of Computer Modelling in Planning Marine Aids to Navigation’ 
by N. Ward, Trinity House, London.
Military Flight Checking of Navigation and Landing Aids by 
M. A. Radforth, RAF.
Search Area Determination and Search Unit Deployment by John 
Astbury, HM Coastguard Headquarters.

Volume 40 (1987), UK: £43, N. America: US$100, Elsewhere: £54 
Single Issues, UK £16, N. America US$36, Elsewhere £20 
ISSN 0020-3009, published three times per year.

ORDER FO RM  Please complete and return (with remittance enclosed) to 
Journals Subscription Department, Oxford University Press, Walton Street, 
Oxford OX2 6DP UK.
□  Enter my subscription to Volume 40 of the Journal of Navigation
□  Please send a free sample copy

I enclose my remittance of .........................................................................................
Please make cheques payable to Oxford University Press.

Name (please print) ....................................................................................................

Address ......................................................................................................................
□  I wish to pay by Access/Visa/American Express/Diners (delete as appropriate)
My card number is I I | | | | | | I I I I I I I I I I I ~l

Expiry date..................................... Signature ........................................................
If address registered with credit card differs from that given above, please give details.

■ O X F O R D  J O U R N A L S _ _ — _ _ _ _ _
Journals Subscription Department, OUP, Walton Street, Oxford OX2 6DP,



Determine your precise position
PULSTRAC™ System Configured for GPS Integration
Pulstrac

The first precise posi
tioning system to be 
passive, self-calibrating 
and self-initializing. This 
navigation system is 
accurate to within 2 
meters dynamically.

Trisponder Systems
Precision microwave, 

line-of-sight radio location 
and guidance equipment 
composed of up to 8 tran
sponders and a digital 
distance measuring unit. 
They offer flexible modes 
of operation: range range, 
range/bearing and XY 
position.

UHF Tiispondei Systems
Over-the-horizon system 

that utilizes the latest in 
solid state technology.
The UHF system utilizes 
spread spectrum tech
niques for maximum range 
and optimum signal to 
noise ratio.

Woildwide Service
Del Norte now offers a 

TWO-YEAR warranty. 
Representation and 
factory authorized service 
are available worldwide. 
For more information on 
the full Del Norte product 
line, write or call.

Del Norte Trisponder* and Pulstrac "positioning and navigation 
systems provide unsurpassed accuracy and reliability.

DEL NORTE Technology, Inc.
1100 Pamela Drive, P.O. Box 696 
Euless, Texas USA 76039 
Texas: 817 267-3541 US: 1-800 433-7505 
Telex: 26 2449 DEL NORTE EULESS 
FAX: 817 354-5762
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RAI Congress Centre

Sixth Biennial International Symposium of 
The Hydrographic Society presenting the 
latest developments in the hydrographic 
profession supported by an exhibition 

of equipment and services.
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ELEKTRONIK
A Sound Decision
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A jou rn a i dedicated to prom oting the free exchange of 
inform ation  w ith in  the hydrographic com m unity and 
to advancing the technica l and professional ab ility  of 
hydrographers.

It includes a varie ty of articles and topical news on 
advances in hydrography and h istorical perspectives.

Published tw ice  yearly, in A pril and November, and is 
free to Association members.

Yearly subscription rates to non-members: 
Residents of Canada $20.00 
Non-residents $25.00 (Cdn.)

F o rfu rthe r in form ation  regarding m embership, article 
subm ission and advertising, please address a ll corres
pondence to:

The Editor. LIGHTHOUSE 

Canadian Hydrograph ic  A ssocia tion  

P.O. Box 5050  

8 67  Lakeshore Road 

B urling ton . O nta rio



FRENCH INSTITUTE OF NAVIGATION

3, Avenue Octave-Gréard — 75007 PARIS

Publishes a Technical Review on 
Maritime, Aerial and Spatial Navigation 

entitled :

NAVIGATION

•  Registration. — Applications for registration should be addressed 
to the Secretary-G enera l. Membership of the French Institute of 
Navigation and dispatch of the review NAVIGATION are acquired for 
the full year from 1st January.

•  Annual Dues. — 1988 :
— F rance....................................................................... 240 FF
— Abroad....................................................................... 290 FF

•  Payment. — Preferably by bank transfer or postal payment to the 
Association’s Postal Order Account : i.F.N. 1581-32 N Paris.

•  Bank cheques only in French francs, payable in Paris; bank 
charges for the subscriber.

which is issued quarterly 

(January, April, July, October)





INTERNATIONAL HYDROGRAPHIC REVIEW



FOREWORD

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

Original articles are welcomed on hydrography, oceanography, cartography, 
photogrammetry, geodesy, navigation and allied subjects, 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 August for the January issue,
— 1 February for the July 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.

Notes for contributors

Papers should be as concise as possible for maximum reader value, and an abstract of 
up to 150 words is desirable. Uncommon expressions or constructions 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, Italian or German could be accepted for translation in the Bureau.

Two copies of the article are required, typed in double spacing with adequate margins 
and on one side of the paper only. Authors should check manuscripts very carefully as no 
responsibility can be taken for errors of fact or presentation.

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 or negative transparencies (repromats) are preferred. Photographs should be black and 
white glossy prints 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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