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CPROOF 
and easy operation with 
the reliable Mini-Ranger® 
electronic positioning system. 
The project manager of this 
dredge and survey vessel gets 
complete printouts showing 
channel depth, pre-dredge and 
post-dredge profile plots and 
accurate volume calculations .. . 
easily .. . simply ... 
automatically. The dredge 
master knows where he is and 
exactly where he needs to go. 

And he can prove his work when 
it's done. The new automatic 
Mini-Ranger positioning system 
does it all and provides recorded 
proof of performance to satisfy 
his customer. 

New data available 
For the whole story on 

specifications, price and delivery 

schedules, call (416) 499-1441 or 
write to Motorola, Military & 
Aerospace Electronics, 3125 
Steeles Ave., East, Willowdale, 
Ontario. Ask about the 
equipment package that can 
simplify your dredging operation 
and provide your customer with 
proof of a job well done. You can 
also get the schedule on free 
training classes covering all 
aspects of automated dredge 
positioning. 

Other offices: Bonn • Kuala 
Lumpur • London • Paris • Rome 
• Scottsdale (U.S.A.) • Tokyo 
• Utrecht 



ENGINEERING & SURVEYING CONSULTANTS 

PIPELINE SURVEYS 

EXPLORATION LOCATION SURVEYS 

PLANTSJTE SURVEYS 

MINERAL CLAIM SURVEYS 

TOWNSITE SUBDIVISION SURVEYS 

GEODETIC CONTROL SURVEYS 

WELLSITE SURVEYS 

SATELLITE NAVIGATION & POSITIONING 

OFFSHORE VESSEL POSITIONING 

AIRBORNE SURVEYS 

HYDROGRAPHIC CHARTINu SURVEYS 

CONSTRUCTION SURVEYS 

PHOTO-CONTROL SURVEYS 

PIPELINE ENGINEERING MANAGEMENT 

RIGHT-OF-WAY SURVEYS 

ICE-MOVEMENT STUDIES 

LAND ACQUISITION SERVICES 

CANADIAN ENGINEERING SURVEYS CO. LTD. 
10310 Jasper Avenue 
Edmonton, Canada 

Teleph,one: Edmonton (403) 423·5929 
Calgary (403) 264-2151 

Telex: Cdn. Eng. Sur. Edm. 037-3850 

Call us, We can help 



FOR THE BOTTOM LINE 
The DGI HY-NAV is a fully 
automatic navigator and data 
logger in a single unit 
Fully automated navigation and 
data logging is now available for 
operators of smaller motor launches 
using the DGI HY-NAV hydrographic 
navigation and data acquisition 
system. A single microprocessor 
based unit provides for navigation 
along preplan ned survey lines or to 
known survey points. Navigation 
inputs are accepted from a variety 
of radio positioning systems and 
corresponding depth from an 
on board depth sounder. Position is 
computed in UTM co-ordinates and 
displayed on a highly visible CRT 
monitor along with the depth and 
steering information. Simultaneously, 
a hard copy printout of position and 
depth is provided for later analysis. 
Data may optionally be recorded 
on any RS232C compatible tape 
recorder. 

Wide range of inputs under 
software control 
The system is microprocessor based 
and accepts a wide variety of input 
formats, keyboard selected by the 
operator, corresponding software 
instructions are factory programmed 
into the microprocessor. The correct 
input format for each system is 
simply selected by entering a two 
digit code. 
Typical inputs which can be accepted 
by current software include the 
following depth sounders: 

a. Ross Labs 
b. Raytheon 
c. Atlas Echo Sounder 
d. Kelvin Hughes 

Compatible range data inputs 
include the following: 

a. Motorola Mini ranger I and Ill 
b. Del Norte Trisponder 

HY-NAV is designed for 
severe environments 
The HY-NAV hydrographic navigation 
system is self-contained and fully 
waterproof with covers in place. In 
normal operation, with covers 
removed, the unit is weather and 
splash proof. The case is intended 
for extreme open boat environments 
including high levels of vibration 
and shock. The small size and 
convenient single unit package 
allows easy transfer of the system 
from vessel to vessel. 

C3J 
DG Instruments Ltd. 
308 Legge! Drive, Kanata, Ontario, Canada K2K 1Y6 
Tel.: (613) 592·3141 

Marinav 
Now represented in Canada by Marinav 
Corporation, 1140 Morrison Dr., Ottawa, 
Ontario (613) 820·6600 and in UK by: Marinav 
Ltd., 100Wandsworth High St., London 
01 870 0151, TX 51 926523. 
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Canada's newest 
name in offshore 

hydroacoustic 
positioning and 
instrumentation 

systems . 

Nova Scotia built hydroacoustic positioning reference (HPR) systems are now being supplied to a European 
customer for North Sea operations. Seanav is a licensee of the offshore division of Simrad A/S, Norway, and 
offers a broad range of hydroacoustic, environmental, and other specialized systems for the offshore industry . . 
SeanavLimited P.O. Box 1261, Sydney, Nova Scotia B1 P6J9 902-539-2371 Telex019-35126 

internav ... canada's -
and the world's -

leading name in Loran C 
lnternav's Loran C receivers are in wider commercial service than any other comparable make. lnternav is 
the world's leading supplier of precision survey Loran C receivers in the North Sea and elsewhere. In 1980 
lnternav will provide and operate a Loran C transmitter at Saglek, Labrador for offshore geophysical surveys. 

lnternav Ltd. Point Edward Marine Park, P.O. Box 1261, Sydney, Nova Scotia B1 P 6J9 
902-539-0660 Telex 019-35126 



Fast, portable, battery op­
erated systems- For in­
shore operation at depths to 
400 ft. with RTT-1000A Sur­
vey System, or depths to 620 
meters with DSF-600 Digital 
Survey Fathometer®. Both 
systems are portable, bat­
tery operated and provide a 
flexible, low-cost source for 
both high resolution bathy­
metry and sub-bottom pro-
filing. Bottom triggered n TVG eliminates false-

" '- triggering _from low fre­
quency no1se. 

Speedy channel depth 
surveys- The Channel 
Sweep System DE-719-
CSS is significantly 
faster than the bar­
sweep method of chan­
nel depth survey. This 
portable system oper-
ates in most vessels, 

with only one operator. Multi­
plexed 200 KHz transducers pro­
vide overlapping sonic beams to 
the recording fathometer to pro­
vide sweeping and post-dredging 
sounding at the same time. 

All systems reflect the sophistication gained through 70 years of 
technological innovations in the field of sonar by Raytheon. For 
complete technical information contact Raytheon Ocean Systems 
Company, Westminster Park, Risho Avenue, East Providence, Rl 
02914, U.S.A. (401) 438-1780. 

Quick, clear profiling printouts-Ray­
theon's deep water bathymetric system 
can be as simple or sophisticated as your 
surveying needs. The basic system con­
sists of Line Scan Recorder LSR-1811, 
precision PTR-105 Sonar Transceiver and 
an appropriate high power t ransducer for 
bottom or sub-bottom profiling. Precision 
Depth Digitizer PDD-200C converts analog 
data to digital for direct computer access 
or tape storage. CESP signal enhancement 
assures maximum record clarity. 
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Total Support 
sales- service - lease 
for your oceanographic I h~drographic I 
geophysical equipment neeas. 

m.s.e. engineering systems ltd. 

265 canarctic drive, downsview, ontario, 
canada M3J 2N7 
(416) 661-5646 telex 065-23982 



ARGOTM 
Because there's too much riding 

on pinpoint positioning 
to take chances. 

ARGO- where the buck starts in offshore su r­
veying. The faster, more reliable your precision 
radio positioning, the sooner you get where you 
want to be-in a position to make your oceano­
graphic, hydrographic, geophysical or other sur­
veying operations pay off. 

And Cubics advanced ARGO DM-54 system ties 
into your bottom line as no other offshore sur­
veying tool can: 

Improves accuracy- particularly when using the 
redundant multi-range capability of ARGO. 

Improves productivity. By dramatically increas­
ing the number of survey miles your vessels can 
cover per 24-hour day. 

Improves operational flexibility. ARGO offers a 
choice of e ither range-range or hyperbolic mode 
from the same shore n etwork, and an ability to ex­
pand area coverage by tying in additional mobile 
or fixed stations. 

Improves reliability. Cubic's ARGO is backed by 
fie ld-proven performance off Brazil, Alaska, Thai­
land .. . from the Gulf of Mexico, the North Atlantic 
to the North Sea. With the DM-54, you're tying into 
the cost-efficient system now being specified for 
offshore positioning worldwide. 

Now, because you've got a lot riding on your pin­
point positioning send the coupon to Cubic today. 

r----------------· 
I D Please rush data on ARGO DM-54 positioning capa- 1 

bilities. 
I D Contact us for immediate consultation. I 
I Name I 
I Title I 
I Attach coupon to business letterhead and return to Cubic I 
1 Western Data, Dept. LTH-107, ARGO Systems, P.O. Box 80787, I 

San Diego, CA 92138, USA. Or call (714) 268-3100. TWX: 910- 1 
!_:3=5~. ,:a:: :_:u~c~ _________ ..J 
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The Hydrographic Society 
Membership is international and broadly based, in order to unite surveyor, equipment 
manufacturer and client. Members, from over forty countries, represent the areas 
of hydrography, oceanography, geophysics and civil engineering at all levels of 
expertise. Organisations represented include contract survey companies; port 
authorities; government, military and public service authorities; petroleum com~nies; 
research and educational institutions; professional bodies and societies; engineering 
consultants; post and telecommunications organisations; acoustic and electro­
magnetic instrumentation manufacturers; oceanographic and land survey instrument 
manufacturers; dredging and salvage contractors, and surveyors of all fields of private 
practice. 

Services: 

Membership: 

The Hydrographic Journal • Information 
Sheet • International Symposia • Technical 
Workshops • Exhibitions • General Meetings • 
Regional_ Meetings • Special Publications • 
Employment Advice • 

Individual: £2 joining fee & £12 p.a. 
Corporate: £20 joining fee & £60 p.a. 
Branch Corporate: no joining fee. £30 p.a. 

Overseas Members receive The Hydrographic Jour na l 
and Information Sheet by Air Mail. 

For further information 
or 
Application for 
Membership 
apply to : · 

Honorary Secretary, 
The Hydrographic Society, 
North East London Polytechnic, 
Forest Road, 
London E17 4JB England. 



25 Howden Road, Scarborough, 
Ontario, Canada M1 R 5A6 
Phone: (416) 751-8055 
Telex: 06-963640 
Cable: HUNTOR, TORONTO 

Let Huntec deliver 
your data ... 

l· 
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Plan to Attend 
the 

20th Annual 

Canadian Hydrographic Conference 

April 7 to 9, 1981 
Burlington, Ontario 

Sponsored by the 

Canadian Hydrographic Service, Central Region 

and the 
Canadian Hydrographers Association 

Reserve the above dates and_ make plans now to be 
in Burlington next spring. The conference program will 

consist of contributed papers, workshop sessions, 
manufacturer's exhibits, field trips and the always 

enjoyable round of social events. 

For additional information contact: 
Mr. B.J.Tait, Conference Chairman 
20th Annual Canadian Hydrographic Conference 
Canadian Hydrographic Service 
Dept. of Fisheries and Oceans 
867 Lakeshore Rd., P.O. Box 5050 
Burlington, Ontario, Canada 
L7R 4A6 Te1.(416)637-4384 
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The Hydrographic Commission of FIG 

(The International Federation of Surveyors) 

T.D.W. McCulloch 

Central Region 
Ocean and Aquatic Sciences 

Dept. of Fisheries and Oceans 
Burlington, Ontario 

Two years ago LIGHTHOUSE kindly published a short 
article of nline entitled "Canadd's Hydrographic 
Ro 1 e in FIG" . In nty new s ubmi ss ion, I will 1 ook 
at Commission Four from a different perspective, 
as that of its present Chairman with all the inter­
national implications and involvements that such 
a ro 1 e ensures. 

Brief History of FIG 

FIG (Federation International des Geometres) was 
founded in 1878 in France by the delegates of seven 
national organizations representing the surveying 
profession in Be 1 gi um, Germany, France, Ita 1 y, 
Spain, Switzerland and Great Britain. The success 
of FIG is 1 argely dependent upon the strength of 
its many affiliated national organizations, the 
administration of the FIG Bureau, and most decisive­
ly un the vigour of the technical commissions . In 
1980, 47 countries, with 51 organizations, are 
affiliated with FIG, and a majority of UN member 
nations maintain professional contact. FIG's 
official languages are English, French and German . 

Organization of FIG 

The FIG Organization structure consists of four 
main parts: 

Part is the FIG Bureau consisting of seven 
persons \the President, three Vice 
Presidents, the Secretary-Genera 1 , the 
Treasurer and the Congr·ess Director). 

Part II - is the FIG Permanent Committee consist­
; ng of the nati ona 1 de 1 ega tes of each 
member organization and the Chairmen 
of the FIG Commissions . 

Part III - is the grouping of FIG Technical Commis­
sions. 

Part IV - is the FIG General Assembly, the forum 
where all the more than 100,000 
International Surveyors can have their 
say. 

The FIG Bureau is the administering body for the 
day to day operation of FIG, the arranging of 
annual meetings of the Permanent Committee, and 
the FIG Congress, usually held every third year. 

The FIG Permanent Committee is the planning and 
budgetary arm and the coordinating mechanism. 

The FIG Technical Commission (Nine of them at 
present) is the professional spearpoint of FIG in 
all technical and scientific matters . 

The FIG General Assembly reviews, modifies, and 
ratifies Permanent Committee nominations and pro­
posals. 

Hydrographic Surveying 

The nine technical commissions are grouped into 
three categories: A, Band C, with the Hydro­
graphic Commission (4) fitting into Group B which 
concerns itself also with surveying instrumentation, 
methodology and engineering. 

In 1968, for the first time, hydrographic survey-
; ng was included in the programme of the XII FIG 
Congress held in London, as a separate entity. 
The breakthrough was spearheaded by Rear Admiral 
G.S. Ritchie of the United Kingdom. The inclusion 
of hydrographic surveying as "Commission 10" at 
this Congress was a highly successful experiment. 
The newly formed commission met for four sessions 
where a total of eleven papers were presented. 
The papers were discussed most enthusiastically 
by fifty or so delegates. As a result of this 
success the technical commission "Hydrographic 
Surveys" was incorporated as FIG Commission Four 
at the 1969 Permanent Committee Meeting in Denmark . 

Rear Admiral G.S. Ritchie remained as Chairman of 
the new Commission and called for papers for the 
1971 Congress to be held in Weisbaden, West Germany. 
The Vice Chairman of the Commission was 
Dr . Fagerholm of Sweden and the Commission Secre­
tary was Lt. Commander White of the U.K . 

The theme of the 1971 Congress was "Surveying in 
the Space Age" . Six sessions were held with 15 
papers and an impromptu panel discussion on 
contract surveys of immense and growing interest 
to all concerned. Probably the mo.st important 
paper at the Congress was A. E. Ingham (U.K.) 
discussing "The Role and Training of the Hydro­
graphic Surveyor" . That paper lead to demands 
for the setting up of a Working Group to report 
on "Training Requirements and Standards of 
Competence within the Profession". Canadian papers 
at the Congress were delivered by CHA members 
N. Anderson and T.D.W. McCulloch covering the 
subjects of Motorold RPS and its application to 
hydrographic surveys and an overall view of the 
Canadian approach to hydrography. 

There were about sixty people attending the hydro­
graphic commission sessions who could truly be 
said to be hydrographers . Of that number somewhere 
between one third and one half were non government 
types. They included representatives of survey 
companies, oil exploration companies and major 
port authorities. Out of these discussions the 
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following points emerged. The impact of the non­
government hydrographic surveyor on hydrographic 
surveying is of worldwide importance. The 
tremendous wave of interest in hydrocarbon explora­
tion and development in the North Sea has resulted 
in an urgent requirement for detailed hydrographic 
surveys in areas never before contemplated. The 
Port Authorities constitute fairly large hydro­
graphic organizations with ever growing responsi­
bilities as their port limits are extended. Last, 
but not least, all were searching for a common 
approach to the problem of educating and training 
the hydrographi c surveyor . 

Dr. Fagerholm took over as Chai rma n of Commi ssion 
Four in 19 72 at the FIG Pe r manent Committee mee ting 
in Australia, with M. Eyries of France as Vi ce­
Chairman and J . C. White continuing as Secretary . 
I n l 9 7 3 Dr . Fa ge rho l m res i gn ed to take up a po s t i n g 
with the UN and ingenieur-General M. Eyries of 
France became Chai rman. 

FIG XIV Congress took place at Was hi ngton in 19 74 
and Co mmi ss ion Four wa s well represented . There 
v1ere 22 pape rs toge ther with a j oint sess i on wi t h 
Commissions 5 and 6. An additional paper was given 
on education and training for hydrographic survey­
ing in Commission 2, the Education Commission . 
Hi ghlights of the meeting were the increased numbe r 
of papers from indus try and from the fi eld of 
education, and th e resoluti on, endorsed by the 
Permanent Committee and General Assembly , tha t 
Canada host the very firs t Inte rna tional Techni ca l 
Hy dro gra phi c Confere nce duri ng May , 1979 . 

The theme of the Washington Congress wa s "FIG 
responds to envi ronme ntal probl ems" . The Working 
Group on Standards of Competence i n Hydrogra phy 
gave its repo r t and was aske d to l ia i se with IHO 
wi t h t he object of forming a j oin t Workin g Group 
to report back t o FIG and IHO i n 19 77. Two new 
Workin g Groups were formed - one to work on da t a 
acq ui sition and process ing sys t ems - the second 
on pos itioni ng sys tems . The f i rs t Work i ng Gro up 
was a Canadian re s ponsibility under Rick Bryant , 
the second a U. S. affair unde r Bob Munson of NOS. 
I was appointed Vice-Chairman of t he Commiss io n. 

Th e FIG XV Con gress was loca te d at Stockhol m i n 
1977, again wi t h M. Eyri es in the Commi ss i on Four 
chair . Si xtee n pape r s were de l ivered i n Commission 
Four sessions, with two addi tional hydrographic 
pape rs given in joint meeti ngs with other Commis­
sions . The joint FIG/ IHO report on Standards of 
Competence was adopted and three FIG members , 
Al an Ingham, UK, Burke , Netherl ands, and Bourgoin , 
France , were appo inted t o t he newl y forme d Boar d 
of Educa t i on as Ke r r of Canada move d t o the IHO 
s ide of the house. The Work i ng Groups on Data 
Acq ui s i ti on an d Processi ng Systems and on Pos i t i on­
i ng Systems were as ke d to continue to update their 
reports and a new worki ng gro up was formed t o deal 
with underwate r detecti on systems and techniques. 

Canada retained respons i bili ty fo r cha i r i ng the 
Working Group on Data Acq uis i t i on and Process ing 
Systems , t he chai rma nshi p of t he Working Group on 
Positioni ng Systems went to Commo dore Cooper of 
IHO, and t he new working gro up on underwater sys tems 
a nd techn i ques became t he res ponsi bility of 
Bourgoin of Fra nce . 

Of significant i mportance at the XV Congress was 
Ritchie's paper on "International Cooperation in 
Hydrography" and Beazley's pape r deal ing with 
"Law of the Sea - Developments of i nterest to the 
Hydrographic Surveyors". The theme of the 
Stockholm Con gress was "Earth- li mited resources 
of man" . 

M. Ey r ies, France , handed ove r t he Chairmanship of 
Commission Four t o myself on Jan uary 1 , 1979 . 
During his te rm of office three Wo r ki ng Groups were 
created and a f ormer Working Gro up evolved into the 
joint IHO/ FIG I nte rnational Advisory Board on 
Standards of Comp etence for Hydrogra phic Surveyors, 

The new of fi ce rs of the Commiss ion , Vice-Ch ai rman, 
H. Naga t ani, Japan, Secre tary R. Muns on , USA , and 
myself were face d with the very l a r ge task of 
maintaining M. Eyr ies thrust in t he promotion of 
the hydrographi c s urveying profess ion. 

Commencing last October , Rear Admiral Munson and 
myself h~ ve met on numerous occasi ons . In March , 
1979 I v1s ited with M. Na gatani i n Japan, and of 
course, all off ice rs of the Commission were 
prese nt at the FIG-sponsore d I nterna t i ona 1 Hydro­
graphic Technical Conference dur ing May , 1979 in 
Ottawa , Can ada . 

Prior to the IHTC we designed and published a 
BROCHURE desc r ibing the mandate and activities of 
Commi ssion Four. That brochure was proven 
popular with Commi ssion Four de l ega t es , Workin g 
Group membe rs and othe r parti cipant s in hydro­
graphi c s urvey i ng a f fairs . At present i t i s i n 
English onl y, but t ranslation into the other two 
official FIG languages will procee d if sufficient 
i nte rest is shown . 

Anothe r acti vity prior t o t he IHTC was the des i gn­
i ng of an EXHIBIT to advertise FI G and in pa rti c­
ul ar Commi ss i on Fo ur . The exhi bit conta ined 
photographs of Commi ssi on Four offi cers past and 
prese nt , photographs s howi ng hydrographi c s urvey­
ing a ro und the world to gether with s tacks of 
copies of the brochure . The cente rp iece was a 
COMMISSION FOUR FLAG designed i n Canada, which we 
intend to fl y a t t he Congress i n Mon treux . 

Th e I NTE RNAT IONAL HYDROGRAPH IC TECH NICAL CONFE RENCE 
i n May, 1979 was co- sponsore d by FIG, t he Cana di an 
I nstitute of Surveying and the Canadian Hydrograph­
i c Service . It was the fir s t of its kin d and 
brought out a s t rong contingent of hyd rographi c 
s urveyors and other interes ted i ndi viduals fro m 
around the world. In excess of 400 persons 
pa rti c ipated in t he Confe re nce and associated 
events . The Conf ere nce was he l d in the Gave rnment 
Ce ntre a nd opened wi th a keynote address by 
L. H. Lega ult, Cana di an Hi gh Commiss i oner to Ni geri a 
and Si erra Leone and a rece nt member of Canada ' s 
Law of the Sea negoti ating team on the Law of t he 
Sea and its implications f or the surveyor . Papers 
tha t followed deal t with t he techniq ues a nd tech­
nol ogy of hydrographic surveyi ng around the globe, 
with papers from government, commerce and academi a. 
Exa mpl es of s uch presenta t i ons were a paper by 
Kreffer of the Netherl ands on the requireme nt for 
high acc uracy i n tida l datums and positioni ng in 
the North Sea, use of Argo pos i tioning system off 
Orinoco Delta in Ve nezuela by N. Maki n , Canada's 
R&D impe ratives i n i ce- covere d wate rs by 
J. O'Rou rke and how the contract or contr ibutes to 
th e de velopment of mo de r n s urvey practi ce by 
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W.J . Roberts, U.K. Lapel buttons boosting 
Commission Four were distributed to all attendees. 
Each Working Group presented an Interim Repo r t at 
the IHTC. 

WORKING GROUP 414a Data Acquisition and Processing 
Systems interim report was presented by R.S . . Bryant, 
Canada, WG Co-ordinator. Its task for _Montreux, 
1981, is to prepare an updated report tor th~ 
16th Congress. Eight membe rs of the WG met 1n 
London in October, 1978. The Group decide d that 
an update of the current series of national re ports 
would not be adequate for the next Congress . The 
new report must have broad international content. 
Investigation was not to include the field of 
automated cartography as this is already accom-
plished by the International Cartographic Associa­
tion . Finally, as FIG provides an important forum 
for the private practicing surveyor, a consc ient­
ious effort would be made t o report on private 
sector and non-yovernme nt survey activity. 
The task will occupy three phases- Data Collection , 
Analysis and the Preparation of Recommendations or 
Standards. The data collection phase will culminate 
in the preparation of three catalogues. The f irst 
catalogue will consist of automated hydrographic 
survey users reports. The second catalogue wo uld 
contain the names of manufacturers of survey 
equipment and systems. The third catalogue would 
contain information on people involved in t he 
development, implementation and application of 
automated systems and their specific areas of 
expertise . Th e analysis could lead to specific 
recommendations. Preparation of standards is 
beyond the mandate of the Working Group at present, 
however, a suitable resolution to that end will be 
entertained at the 16th Congress. Finally, Group 
membership will be broadened with particular ref­
erence to including the private sector, and to 
include representatives from the Royal Navy, the 
U.S. Corps of Engineers and Rijkswaterstaat in the 
Netherlands. 

Working Group 414b, Positioning Systems interim 
report was pres en ted by A. Cooper of the IHO. Its 
task for Montreux in 1981 is to develop a 
standardized text programme for radio positi on ing 
systems and a related Repo rt Form .. :he prog:am'!E . 
would test the stability, repeatab1l1ty, rel1ab1l1ty 
range and ease of operation of a system as standard 
practice throughout the profession. Throu9h the 
Report Form a library of va l uabl e comparat1ve data 
would be built up. The trials will also serve to 
establish performance assurance on each occasion 
of deploying the system and_determine_stand~rd 
deviation for use as real t1me cntena dunng 
operations. Commodore Cooper has received he l p so 
far from Captain Mobley, USA and Mr. R1emers ma of 
Shell International, but will requi re the active 
participation of all members of thi s Working Group 
if his task is to s ucceed . A number of WG members 
met during the IHTC . 

Working Group 415, Detecti on of Underwater Anoma­
lies Interim report was presented by N. Schrumpf, 
France on behalf of J. Bourgoin, France, who was 
unable to attend the IHTC. This is a new Group, 
formed after the Stockhol m Congress , 19 77, which 
has corresponded be tween members to de fine the 
s ubj ect and the purpose o f t he report. It has been 
agreed that the subject to be studi ed will deal 
with both the detection and the identification of 
underwater anomalies, and t hat the purpose of the 
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report wil l be to provide the user with ratio nal 
points enabling the choice of materials an d methods, 
by inventory and comparison of characteristics, 
methods of detection and utilization. A number of 
WG members met during t he IHTC to ana l yse f unda­
mentals and discuss contents, to nominate co- ordina­
tors to each task and to evaluate available i nfo r­
mati on. 

The FIG/IHO International Advisory Board on Stand­
ards of Competence for Hydrog raphic Surveyors met 
in Ottawa, Canada, i mme dia te ly prior to t he IHTC. 
In attendance were Rear Admiral D. Kapoor, IHO; 
Lt . Cdr . Don, Netherlands; ~~ r. B. Schrump f , France; 
Lt. Cdr. A. Ingham, U.K; Mr. A.J. Kerr, Canada; 
Dr. T. Uch ino, Japan. Als o in attendance were 
Mr . G.N . Ewing, Canada and Mrs. L. Belly, Interpre­
ter. It was noted that the "Standards of Competence" 
publi cation has become a best seller and t he German 
edition, j ust issued, would be on display at th e 
IHTC. India ctnd Brazil had been approached regard­
ing me mb ership on the Board, but so far onl y 
Indi a has responded. The Chairman of Commi ss i on 
Fo ur of FI G would be approached to stimulate inter­
est in the provi s ion of na t ional focal points for 
responding to the l s t Edition of the FIG/IHO I nter­
national Advisory Board publication on "Standards 
of Competence for Hy drograph ic Surveyors" and to 
approach Nigeria to provi de a member for th e Board. 
Furthe r discussions took pl ace on suggested modifi­
cations to the publication, and on matters pertain­
ing to a "Policy towards deve loping countries". 
It was noted tha t a hy dro gra phic training fa cility 
wa s bei ng developed in Indi a which with the ass ist­
ance of United Nations Envi ronment Program could 
turn in to a regional cent re. The next meeti ng of 
the Advisory Board will be i n Monaco, April, 1980, 
to coincide with the dates of the Hydrographic So­
ciety Symposium. 

A FIG Commission Four National Delegates meeting 
was held a t the time of the International Hydro­
graphic Techni cal Confe rence in Ottawa, 1979. 
The meeting was attended by 12 National De legates, 
2 Alternatives and 7 Observe rs. 

Attendees: 

T.D. W. McCulloch 
M. Naga tani 
R. Munson 
S. Berugoda 
M. Sol t on 
M. Calder 
R. Choo-Shee-Nam 
A. Cooper 
A. Ha usken 
C. Hors fall 
A. I ngh am 
F. Ki dd 
G. Nordstrom 
J . 01 1 aranta 
W. Roberts 
B. Schrumpf 
C. Souto 
W. Van Gein 
C. Wa genfeld 
H. Arms trong 
B. Jonanovic 

- Chairman 
Vice-Chairman ( Japan) 
Secretary (USA) 
Delegate (S ri Lank a) 
Del egate (Canada ) 
Alternate (A us tra l i a) 
Observer ( Guayana) 
Chairman WG 414b (IHO) 
Delegate (Norway ) 
Del ega te ( N i ge ri a) 
Advisory Board ( U. K.) 
Delegate (South Africa) 
Del ega t e (Sweden) 
Del ega t e ( F i n l a nd) 
Delegate (U. K.) 
Alternate ( France) 
Observer (Portugal) 
Delegate (Netherlands) 
Observer ( South Africa) 
Observer (Jamaica) 
Obse rver (Y ugoslavia) 

Lt . Cd r . Don, Nethe r l ands was appointed to the 
Advisory Boa rd to f ill the vacancy caused by th e 
resignation of W. Burki, Netherlands. Commission 
Four has approached Nigeria to nominate a FIG 
member to serve on the Advisory Board . 
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The Montreux Congress 

The XVI FIG Congress will be held in ~~ontreux, 
Switzerland from the 9th to 18th August, 1981. The 
theme for the Congress is "FIG fulfills its Inter­
national Mission" and the theme for Commission Four 
is "Hydrography and the Challenge of the EEZ's for 
developed and developing nations". 

There will be seven sessions allocated to Commission 
Four activities plus joint sessions with Commission 
2, 5 and 6 on Education, and with Commission 5 on 
Positioning Systems. The keynote address will be 
given by Rear Admiral Ritchie, President of the 
Directing Committee of the International Hydrographic 
Organization. It is hoped that we can attract goodly 
numbers of hydrographic surveyors from the develop­
ing nations, and therefore plan to have papers from 
or about the Caribbean and the Red Sea, in addition 
to a paper about India's Hydrographic Surveying 
Training Facility. High technology will be served 
by papers on photobathymetry, sea-bed acoustic 
systems, multibeam echo-sounder systems, Arctic 
techniques and technology and the new problems 
faced in hydrocarbon exploration into deeper waters. 
There will also be reports from the three working 
groups and from the joint FIG/IHO Advisory Board 
on hydrographic education and training . Finally, 
the chairman is hoping to spark sufficient interest 
in Commission Four activities that will lead to a 
resolution or resolutions, as the case may be , 
directed toward greater liaison between governments 
and industry on a worldwide scale . I hope you can 
all be there in 19 81 . 

In summary the International Federation of Survey­
ors provides a unique umbrella for the s urveyin 
profession , where people from government, indus 

and education can mingle, communicate and inter­
relate to their mutual advantage. Commission Four 
has become the world technical forum for all 
aspects of hydrographic surveying and charting . 
It is of particular importance in an era where so 
much of surveying at sea is carried out by industry. 
Although the North Sea is an obvious example, 
other seas and oceans are also the object of 
hydrographic surveying activity by industry, as 
the pace of the search for hydrocarbons and metals 
quickens. 

The Law of the Sea with all its vitally important 
texts relating to boundary questions and delimiting 
zones, makes it imperative that government agencies 
and industry internationally, cooperate and consult 
with one another. Commission Four provides such a 
mechanism. 

If you accept the UN definition of hydrography as 
the science of measuring and depicting the 
parameters that are necessary to describe the 
precise nature and configuration of the sea-bed, its 
geographical relationship to the land-mass , and 
the characteristics and dynamics of the sea , then 
those parameters encompass bathymetry, geology, 
geophysics, tides, currents, waves and certain 
other physical properties of sea water. The 
primary use of the data collected is to compile 
graphic documents used by mariners and others con­
cerned with the marine environment, such as ocean 
engineers , oceanographers, marine biologists and 
environmental scientists. If one of the most 
important applications of hydrographic knowledge 
today is its use in the planning of marine resource 
exploration and exploitation then Commission Four 
has its work cut out for it already. 



Tell urometer M R D1 
Field Evaluation 

J.R. MacDougall 

Canadian Hydrographic Service 
Central Region 
Burlington. Ontario 

Introduction 

In September, 1979, A tell urometer MRD-1 was rented 
from Tellurometer (Canada) Ltd . to be used in the 
evaluation of the Precise Radar Navigation System 
(PRANS). This project was a joint venture of 
Transport Development Co rp. and the Dominion f~arine 
Association, with the Canadian Hydrographi c Service 
(CHS) involvement limited to providing pos itioning 
information. Unfortunately, due to delivery 
problems with the PRANS equipment the trials were 
postponed after the MRD-1 had been acquired . 
Consequently, the CHS evaluated the MRD-1 sys tem 
under field conditions. These trials were carried 
out by the Lake Nipissing Survey Party. 

The MRD-1 is a continuous wave system that ope rates 
in the microwave frequencies (2920-3080 MHz and 
3200-3300 MHz). The master unit consists of a 
display unit with a built-in microprocessor and 
an antenna unit (Fiyure 1) . It requires a power 
supply in the range of l 0 . 5 v. to 34 v. d . c. and has 
a power consumption of approximately 90 watts. 
The remote units are des igned to be free standing 
or mounted on a tripod (Figure 2) and require a 
power supply of 10.5 v. to 16 . 5 v. d6c. while con­
suming 40 watts maximum (10 W at 20 C in standby 
mode) . This system radiates one watt of power. 

The system that wa s rented consi sted of a master 
unit, three remote units, a printer and power 
converter (24 v.d.c. to 120 v. a.c.) for the 
printer. However, the printer and its converter 
were not sent to the field becaljse the evaluation 
of the t~RD-1 was being conducted in a 6.4 metre 
Bo tved launch and these components appeared some­
what fragile. 

ANTENNA UNIT ASSEMBLY 

MICROPROCESSOR READOUT 

Figure 1. Master Instrument and Antenna Unit 
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System Features 

The MRD-1 claims some features that are of i nterest 
in hydrographic surveying. One of the more impor­
tant features is the multi-user capability of the 
system, which allows up to six master un its t o 
operate with the same two o r three remote units, 
employing a multi-plexed time sharing tec hniq ue. 
Three range operation is also possible, thus 
permitting continuous coverage in areas where 
terrain , signal reflecti ons or bad geometry would 
make t wo range operation impossible . The system 
is capable of directl y converting two or t hree 
range information into X- Y co-ordinates. Range 
and co-ordinate information as well as time f rom 
a built-in real-time clock can be displayed by the 
master unit or output to peripheral devices. 

The system claims an operating range fro m 100 m 
to 100 km, depending on atmospheric conditi ons and 
radio line of sight. The I~RD-1 also clai ms an 
accuracy of l m ± 3 ppm, a resolution of 0 . 1 m and 
a di spl ay update rate of 0 . 5 sec. The syste m is 
capable of dynamic operation at speeds up to 100m/ 
sec. (194 knots )· relative to the remote instrument. 
The system can be mounted in either helicopters or 
fixed wing aircraft without any modifications, 
making it a versatile positioning system for both 
conve ntional and airborne hydrographic surveys, 
as well as for other survey ing applicati ons . 

The MRD-1 claims to be self calibrating and, 
unlike the earlier dynamic mode Tellurometers, no 
tuning is required. The system uses continuo us 
comparison of range data to overcome any signal 
ambig uity, thus automatically verifying the range 
information. It also mi nimizes multi-path effects 
due to the use of continuous wave comparison tech­
niques. This allows on-line analysis and cor rec­
tion of phase errors resulting from multi- path 
effects . 

The maste r unit can display and output data in a 
wide variety of formats, such as: 

a) range/range/real-time clock 
b) range/range/range 
c) X - Y co-ordinates (two ranges) 
d) X- Y co-ordinates (three ranges ) 
e) Speed in m/ sec. or knots 

STANDARD CONFIGURATION 

FRONT COVER 

Figure 2. Remote Unit 

l · 
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It is also possible to output this information in 
a variety of formats or in all formats simul tan­
eously to peripheral devices such as printers 
digital data recorder, track plotters and com~uters 
or comp~ter t~rminals. T~is is accomplished through 
two opt10nal 1 nterface um ts that can link one in­
~ut.and tw~ output devices simultaneously. Thus 
1t 1s poss1ble to combine information such as 
digital depths and position data. 

Since the MRD-1 system was evaluated in the fall 
of 1979, Tellurometer has developed an optional 
Left Right Indicator (LRI) that can be connected 
to the PRINT output of the MRD-1 master. This 
unit was not evaluated but the literature was 
examined since the need for such an indicator was 
noted during the trials. The LRI requires the 
operator to enter the start and end positions of 
~ach line. A logarithmic analogue display unit 
1nd1cates the perpendicular distance the launch 
is off-line (Figure 3). The LRI has internal 
s~orage capaci~y for 40 lines and it digitally 
d1splays the l1ne number and distance from the 
current launch position to the end of the line. 
A head-set or loudspeaker can be attached to an 
audio output that emits different tones if the 
vessel is left of, right of or on the line . 

Testing 

The MRD-1 was tested on Lake Nipissing in September, 
1979. The major objective of this evaluation was 
to observe the instrument's performance under 
actual field conditions and assess its suitability 
for hydrographic surveying. Therefore, the tria ls 
were of a practical nature, checking range and 
the various operational options of interest to the 
CHS. It should be noted that no attempt was made 
to analyse the system with respect to accuracy, 
other than to compare its results with other equip­
ment. 

The initial trials of the system were less than 
successful when intermittent signals were encount­
ered at ranges in excess of 4000 metres. However, 
these problems appeared to be related to "loose 
circuit cards " within the master control unit . 
The system became operational after the master had 
been opened, all connections checked visually , the 
circuit cards re-seated and the cables examined. 
It i s possible that the ride from Burlington to 
North Bay in a government vehicle contributed to 
this problem. 

The second attempt at evaluating the system encount­
ered similar prob l ems after operating satisfactor­
ily for a distance of approximately 1000 metres. 
The launch was steaming into a stiff chop ( .5 m to 
l m seas) and the whole display unit appeared to 
"freeze" with no interaction possible between the 
keyboard, switches and microprocessor . Once again 
the problem was eliminated by "rocking" andre-
seati ng the circuit cards in the master unit. When 
the MR0-1 became operational, the launch was 
deliberately steamed into the seas at full speed 
but this rough treatment did not adversely affect 
the operation of the system. 

The initial evaluation of the system was to deter­
mine the working range of the system under the 
prevailing field conditions. A Motorola ~lini ­
Ranger and NavBox combination was also installed 
in the launch to provide measurements with which 
to compare the MRD-1 results . Initially the 
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Figure 3. LRI Front Panel 

remote units were situated on the North Bay govern­
ment wharf (3.5 m above lake level) where a Mini­
Ranger transponder was also located. The MRD-1 
worked well and a range of 7400 m was attained 
before the signal strength became too weak. 

The remote units and transponder were then moved 
to station THIBEAULT shown in Figure 4 (Geodetic 
Survey of Canada (GSC), elevation 320 m, 124 m 
above lake level). The launch steamed west and 
th~ ranges displayed on the MRD-1 and ~1ini-Ranger 
umts were compared. Those displayed by the 
MRD-1 appeared to be updating in a more uniform 
man~er than those of the Mini-Ranger , which often 
vaned by a noti ceab 1 e amount. 

The MRD-1 system operated, with a very steady 
s1gnal, to a range of 35,000 metres. As the sig­
nal strength deteriorated the launch continued 
west and a range in excess of 41,000 metres was 
reached before the signal became too intermittent 
to be reliable . Near the extreme range of the 
system, (41 ,216 m) the MRD-1 was shut down for a 
short period and then re -started . It was noted 
that the system "l ocked in" on the correct range 
after only two cycl es of the automa t ic range 
compa r! son checks . 

Although no precise trials v1ere conducted to 
verify the claimea accuracy of the system the 
launch was brought alongside severa l cont~ol sta­
tions and the ranges displayed on both the MRD-1 
and ~1ini-Ranger were compared to the computed 
slope distance between the remote s i te and each 
station. These checks were made at ranges of 
22,205 m, 31,058 m, 34,295 m and 41,216 m and in 
all cases the va l ues obtained with the MRD-1 were 
within se~eral met~e~ (± 3 - 4 m) of the computed 
values wh1le the ~11m-Ranger readings were much 
less stable and tended to vary by ± 10 m. A 
major portion of the discrepancies between observed 
~nd com~uted ranges may be attributed to problems 
1n gett1ng the launch close alongside the control 
s.~ation, thus introducing errors in estimating the 
a1stance from the 1 aunch to the station as well as 
the relative position of the launch and contr·ol 
s ta ti on with respect to the pas iti on line described 
by the range arc from the remote unit. 

To evaluate the other optional operations available 
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on the MRD-1 the remote units and transponders 
were moved to station CROSS REF (GSC) and TURN 
(CHS). The Mini-Ranger was calibrated with the 
launch alongside a third control station, Man 
(CHS). While the launch was stationary the X- Y 
co-ordinate option of the MRD-1 was activated and 
the values obtained were compared wi th t hose dis­
played on the NavBox. It was observed that the 
co-ordinates displayed by the MRD-1 were more 
consistent than those of the NavBox. This was 
due mainly to the superior stability of t he MRD-1 
ranges as compared to those of the Mini-Ranger. 
The following co-ordinate fluctuations are i ndic­
ative of the results of th i s portion of the MRD 
trials: 

SYSTEM FLUCTUATIONS 

MRD- l ± to 2 m 

MINI- RANGE R/NAVBOX ± 5 to l 0 m 

While the remotes were set up at these two l oca­
tions, the two systems were compared during the 
actual running of a sounding line. A north-south 
line was run because the MRD-1 was not equipped 
with the option to run skewed lines. However, 
the coxswain encountered no di fficul ties in 
follm~ing a constant Easting and once again the 
stability of the MRD-1 co-ordinates was very 
noticeable. 

The range-range option of the MRD-1 was employed 
to test the system while following a constant 
range. Again no problems were encountered and it 
was possible to maintain a constant range within 
± 5 mwhi le the launch was operating at fu ll 
speed (30 knots). During this exercise it was 
noted that the updating of the MRD-1 display was 
very consistent and did not fluctuate as was the 
case with the Mini-Ranger. Arcs were also run 
around one of the remote units at ranges of ZOO m 
and 1000 min an attempt to dete rmine the hori­
zontal ' limitations of the standard (22°) remote 
antenna. However, no problems were encountered 
through an arc of 190°, possib l y due to signal 
strength at these short ranges . 

Other options available on the MRD-1, such as 
launch speed in m/sec. and knots, were tested 
and appeared to work satisfactorily . However, 
these particular options are of little practical 
use in hydrographic s urveying. This final effort 
brought the planned trials to a conclusion and 
the MRD-1 system was " incorporated" into the daily 
operations of the production survey for the 
remainder of its stay, mainly in a range-bearing 
mode during shoal examinations. In this mode the 
built-in duplex speech link between the master and 
remote units was most useful . 

Conclusions 

The overall perforrmnce of the Tell uromete r MRD-1 
was impressive, the most noticeable feature being 
the stability of the displayed ranges and co­
ordinates. Th e fact that the system can be used 
in the range-range mode, especially when using the 
X - Y co-ordinate option, creates i nteresti ng 
possibilitie s for large scale work req uiri ng the 
accuracy thi s sys te111 pro vi des . 

Howeve r, severai minor problems were encountered, 
the IIIOSt obvious being the s tart-up proble111s 
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after the system was transported to the survey 
area . M. Mogg, Teli urometer (Canada) Ltd . i ndica­
ted that a shock-proof shi pping case was being 
de veloped for the master unit and, that t his case, 
with the ends removed, would double as a means 
of mounting the master i n a launch. The mas t er 
unit tested exhibited one other pecul ari ty through­
out its trials. At times the digital dis play 
unit would not "light up " after the functio n 
switch was turned through the warm up cycle to on . 
However, this was a mino r irritation, s ince switch­
ing the system off and on several times usua lly 
overcame this problem. 

The optional LRI could present some practical 
problems with data e ntry . The accuracy of t he 
MRD-1 makes it ideal fo r l arge scale surveys such 
as harbours and wharf plans but this wou l d entail 
entering positions for at least 40 lines (80 north­
ings and 80 eastings) da ily. This i s both t i me 
cons umi ng and a possible source of erro r due to 
the nu111ber of digits to be entered. 

Recommendations 

Several ideas for imp roving the system aros e from 
discussing its operati on with members of the 
survey party. These we re passed on to M. t~ogg at 
Tellu rometer and action has been initiated on 
some i terns . 

i ) Th e remote display unit for the coxswain 
appears adequate for guiding the launch 
along a sounding li ne but the manner of 
e ntering the parameters of the line could 
be improved. If the system could be modi ­
fied to accept an input similar to t hat 
used in the NAVBO X (enter northing and 
easting of the start and end of the fi rst 
line and the li ne spacing) it would be 
greatly simplified and reduce the chan ces 
of errors in inputting up to 160 numbers 
(960 digits) each day. 

ii ) The addition of a printer to record position 
information wou l d definitely enhance the 
opera tion of the ~1RD-l, especiall y in rough 
sea conditions. If the system could be 
programmed to f i x and print a pos ition on a 
regular basis (by t ime and/or at re gul ar 
di stance inte r vals al ong the li ne ) t he · 
hydrographers' tasks could be s impl ified, 
si nce this would el i minate "freezing" the 
display while notes are taken . 

iii ) The optional wide a ngle remotes are mo re 
feasible for hydrog raphic work than the 
standard (22°) models . In addition, an 
antenna for the remo te units that caul d be 
mo unted on a towe r would increase the 
range and ve rsatili ty of the system. Again, 
Te 11 urometer representatives agree that an 
arrangement simi la r to the antenna us ed on 
t he master units of the MRB 2 and MRB 201 
s hould prove feasi ble. 

i v) An extra hea'dset, to be used by the remote 
operator when using the sys tem in a ra nge­
bearing mode, would facilitate communi ­
cations between the remote s ite and the 
launch. Thus the remote operator would 
not have to depress the speech switch to 
contact the la unch and his hands would 
rema in free to perfo rm other tasks . 
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a Canadian Company with ~tota~I.Y ih.:.~~grat~d. · offshore survey and 
engineering capability offtmog th~ f~l ·ng': 

SERVICES 

• Hydrographic, oceanographic, 
oil rig, pipeline and cable route 
surveys 

• Offshore engineering and high 
resolution geophysical surveys 

• Contract position fixing services 

• Design development and 
manufacture, marine systems 

• Cartographic, pre and post plot 
services and data processing 

• Satellite survey~,serVIces 1--
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PRODUCTS 

• Atlas precision survey sounders 

• Decca survey systems 

• Del Norte trisponder systems 

• Edo Western side scan sonar, 
profilers and underwater T. V. 

• Magnavox satellite navigation 
equipment 

• Data acquisition and 
communications 

• Grabs, corers and samplers 
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The Case of the 
Poached Lobsters 

A.J. Kerr 

Canadian Hydrographic Service 
Atlantic Region 
Dartmouth Nova Scotia 

(This paper is based on a lecture given to student s 
in Survey Lau; at the University of New Brunswick) 

A request to provide advice on the plotting o f 
boundaries on a navigation chart to delimit a 
Lobster Fishery District provided a good basis for 
discussion on more general ma tters of boundary 
delimitation under the law of the sea. There­
quest was to plot the boundaries of Lobs te r Fish­
ery District 78, defined in regulation s under t he 
Fi s heries Act, on an official navigation chart. 
It soon became clear that the matter was not 
s trai ghtforwa rd and involved some i nte resting 
i nte rpreta ti on and knowledge of the pertinen t law . 

Law can be conve nientl y classified as inte rnational 
or rnunici pa l , the latter being the national l aw. 
Thus in Canada we may be concerned wi t h inter­
national law, which go verns our code o f beha viour 
with other co untri es , and with the na t ional or 
federal law , which concerns the behaviour of 
Canadian citizens. There a re also in Canada the 
provincial l aws and laws go verning lower hierarch­
ical areas. There is a growing interplay between 
international and national l aw. For example , 

concerning the law of the sea at the internati onal 
level the re is the Gene va Convention on the Terri­
torial Sea and Contiguous Zone (1958). Th is in ter­
national law can be found reflected in Cana da's 
Territo rial Sea and Fishing Zones Act (1964 ). If 
the pro posal to give rmre jurisdiction to t he 
pro vinces over the offshore is followed th rough 
it seems l ike ly that the provincial laws go verning 
the use of the continental shelves may well fol low, 
at least i n part, the national law. It foll ows 
that t he interpretation of national laws can be 
hel ped by an examination of international law, 
which is t he approach that has been adopted here . 

Lobste r Fishery District 78 is defined in the 
regulations as follows: 

The area on and along t ha t portion of the 
coast of the waters of t he Province of 
Pr ince Edward Island bounded by the waters 
of the Gulf of St. Lawrence and in the 
said waters within t he following bound­
ari es: 

s out h o f a stra i ght l i ne drawn from a 
po int in the Gulf of St. Lawrence fi ve 
nau tica l miles bearing 1550 true from a 
po i nt at High Capes, In ve rness County, 
Nova Scotia, as marked by a fishery 
officer at Latitude 460 58' 42" North 
and Longitude 600 40 ' DO'' West to a poi nt 
f i ve na utical miles north magnetic fro m 
No r t h Point Li ghthouse, Pri nee County, 
P ri nee Edward Island ( t he said point 
being a t Latitude 47° 08' 25 " North and 
Longitude 640 02 ' 10" West) and north of 
a li ne drawn from East Point, Prince Edwa rd 
Island, to a point at La t itude 450 27 ' 52 " 
North and Longitude 61° 51' 06" West; thence 
to a point five nautical miles bearin g ll 5o 
true from a point at High Capes, Inve rness 

GULF OF ST L AWRENCE 

~· 

Figure 1. Lobster Fishery District 7 B 
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County, Nova Scotia, as marked by a 
fishery officer at Latitude 46° 58' 42" 
North and Longitude 600 40' 00" West. 

The approximate location of this area is shown in 
Figure 1. Taking the second paragraph of the 
regulation first, it will be seen that there is 
not too much difficulty in ciefi ni ng the northern 
boundary. It must be assumed that the bearings 
and distances from the point at High Capes and 
from North Point Lighthouse do in fact agree with 
the geographic coordinates that are given. The 
main point to consider is the 1neaning of "drawing 
a line." The shor·test distance between two points 
will follow a geodesic line which, when drawn on 
a mercator chart, will not necessarily be a 
straight 1 ine. In this instance the alleged 
poaching of lobsters was in ~ialpeque Bay and the 
precision of the northern boundary does not enter 
the case . However, definitions of this kind which 
are not precise can lead to difficulties . At one 
time most boundary lines at sea were short and the 
error caused by drawing straight lines on various 
map projections was insignificant. Today, with 
200 mile economic and fishery zones, care must be 
taken to use precision in defining the type of 
line or exactly how it should appear on the map 
or chart. 

The lllOre interesting issues are associated with 
the first paragraph of the regulation. What 
exactly does it mean to be "bounded by the waters 
of the Gulf of St. Lawrence?" An inspection of 
the Sailing Directions and various dictionaries 
shows that Prince Edward Island is considered to 
be in the Gulf of St. Lawrence. From this we must 
interpret that Prince Edward Island is bounded on 
all sides by the Gulf of St. Lawrence . But now we 
must consider whether the Gulf enters all the bays 
and estuar ies of the island, and this in fact is 
the nub of the case. Does the Gulf enter Malpeque 
Bay? 

The definition is further complicated by the words 
"of the waters of the Province of Pri nee Edward 
Island." What does this mean? Is it a jurisdic­
t ional term and does P . E. I. govern those waters, 
or is it simply to be considered in a geographic 
sense to mean loca tion or adjacency? In looking 
for an answer to these questions guidance is sought 
in international law'of the sea. 

First we should dispense with matters concerning 
the precise point of "bounding . " It must be 
assumed that this means the line where the sea 
meets the land. But even this has its complica­
tions because we must be concerned whether it is 
the line of high water, low water or mean tide . 
As hydrographers we may want a tighter definition, 
such as mean high water spring tide or higher high 
tide or ordinary high tide . Both the high-water 
and low-water lines are us~d in the Geneva Con­
vention on the Territorial Sea and both have given 
rise to difficulty due to their lack of precision. 
Since the concern here was on lobster fishing it 
must be assumed that it took place in water well 
below the lowest low water line and, consequently, 
well within the area as "bounded" by the coast. 

A more important matter in the Lobster Fishery case 
is whether or not the area of Malpeque Bay is to 
be considered part of the Gulf of St . Lawrence . 
The definition of bays has proven difficult for 
many years. We can trace this back to the North 

Atlantic Fisheries Tribunal (1910) which attempted 
to interpret the Convention of 1818 between the 
United Kingdom and U.S.A. In this case the U.S.A. 
renounced the rights of its nationals to fish 
within three mi les of any of the coasts, bays, 
creeks or harbours of the British Dominion in 
America. The issue was whether bays could be cut 
off with baselines across their mouths and, if 
so, how long these baselines couid be. At the 
time of the Tribunal it was stated that this width 
should be a maximum of 10 miles. Following the 
work of the International Law Commission in the 
nineteen fifties the closure distance for a bay 
was extended to 24 miles in the Convent ion of the 
Territorial Sea and the Contiguous Zone (1958). 
In passing it must be noted that bay closing lines 
must not be confused with straight baselines. 
Baselines are permitted between points on a deeply 
indented and cut-into coast, have been assigned 
no maximum length, and as a consequence have, in 
the opinion of this writer, been frequently abused. 

Considerable thought has gone into defining aspects 
of bays . This has resulted in the semi-circle 
rule which is a geometric method that may be used 
to find out when an indentation in the coast may 
be treated as a bay (Figure 2) . Having decided 
upon the "natural entrance points" for the 
indentation, a matter which has many complications 
on its own, a line is drawn across the entrance. 
If the area enclosed by a semicircle with the 
closing line as a diameter is less than the area 
of water within the indentation then it may be 
treated as a bay. It is then a matter of closing 
off the bay or a portion of the bay which may be 
covered by a 24 mile l ine . All the water enclosed 
is considered as inland water and comes under a 
different type of jurisdiction than the water 
outside the bay . 

Frequently, isiancis are located across the mouth 
of a bay and confuse the measurement of both the 
distance across the mouth and the area within the 
bay. In spite of attempts to handle all cases in 
the written law, various geographers have shown 
that an almost infinite number of geographical 
situations exist which rnay still give rise to con­
siderable ambiguity. Malpeque Bay represents a 
text book example of one of these complex bays 
with islands across its mouth. There seems littie 
doubt that, if this was a case of deciding whether 
the waters of Malpeque Bay are internal waters 
with respect to Canada and the rest of the world, 
they would indeed be considered such and the Bay 
would have baselines across its mouth. Whether 
the waters of the bay are interna l waters as far 
as P. E.I. is concerned seems an open ques tion . 

The jurisdiction of the offshore resources off 
Canada is at present giving rise to much political 
speculation and has, in fact, recently been an 
election issue. Since, if the offshore resources 
do end up under the jurisdiction of the provinces, 
there will be much work for hydrographers in 
delimiting the extended provincial boundaries, it 
may be of interest to end this article by trying 
to clarify some of the issues . First there are 
primarily two different types of resources that 
are being considered, the fishery and the mineral 
resources. Internationally a different regime is 
considered for each one. Whiie at present most 
fisheries limits, including Canada's, extend to 
200 miles offshore, the continental shelf, which 
is the area being considered for minerai exploita-
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tion by the coastal state, has been the source of 
a separate debate. The offshore limit of the 
shelf has not been settled but probably will be 
fixed by sorne function of geology and, perhaps, 
depth of water. 

The majority of legal authorities in Canada feel 
that the jurisdiction over the offshore resources 
are firmly etched in the British North America Act 
(1867) and that constitutional change is required 
to move the jurisdiction from the Federal to the 
Provincial governments. The position that mineral 
resources clearly come within federal jurisdiction 
was supported by the reference Re: Offshore 
Mineral Rights of British Columbia (1967) . 
Newfoundland argues that, as a late comer to 
Confederation, its case is different. Unlike the 
rest of the provinces which did not br·ing their 
own continental shelves with them into Confedera­
tion, Newfoundland argues that by 1949 the contin­
ental shelf had gained acceptance in international 

FIG WORKING GROUP 414a 
SURVEY OF USERS AND MANUFACTURERS 
OF AUTOMATED HYDROGRAPHIC SURVEY SYSTEMS 

The FIG (International Congress of Surveyors) 
Commission 4 Working Group on Data Acquisition 
and Processing is preparing a catalogue of 
Automated Hydrographic Survey Systems, Users and 
Manufacturers . If you are a commercial user of 
an automated hydrographic survey system, or a 
manufacturer or distributor of systems or system 
components, the working group would like to hear 
from you. Participants will be asked to complete 
a questionnaire and the answers will be used to 
compile the catalogue, which will have world-wide 
distribution. Each participant will be provided 
with a copy. 

circular area 
circular area 

islands 

law. Nova Scotia argues that it has been 111ining 
under the sea for many years and governing this 
operation, and that it should continue to have 
this right when it comes to oil and gas resources. 
Arguments for control over the fisheries remain 
more in the political than the legal arena as yet, 
and "Sea Coast and Inland Fisheries" remain under 
federal power by Section 91 (12) of the British 
North America Act. If, though, political persua­
sion is strong enough to result in future constitu­
tional change concerning these offshore resources, 
we hydrographers will never lack for work in the 
waters off Canada. 
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In the matter of a Reference by the Governor 
General in Council concerning the Ownership of 
and Jurisdiction Over Offshore Mineral Rights as 
set out in Order in Council PC 1965-70 dated 
April 26, 1965 (1967) Sup. Ct. 792, 65 D.L.R . 
2d. 353 . 
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Canadian Hydrographers Association 
867 Lakeshore Road 
P. O. Box 5050 
Burlington, Ontario L7R 4A6 
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The Acadia 
Goes to the Nova Scotia 
Maritime Museum 

R.M. Eaton 

Canadian Hydrographic Service 
Atlantic Region 
Dartmouth, N.S. 

The "C.S.S. Acadia" found a happy and appropriate 
reti rerrent job this February when she was turned 
over to the province of Nova Scotia to be moored 
alongside the new Maritime t1useum at present being 
built on the Halifax waterfront. 

"Acadia" was built for hydrographic service in 
Canada by Swan, Hunter and Wigham Richardson at 
Newcastle, England. She arrived at Halifax .in 
July 1913, and for the next 56 years she surveyed 
on the Atlantic Coast, in the Gulf of St. Lawrence 
and in Hudson Bay. She also did some oceanography, 
was used as an icebreaker, and served as a patrol 
vessel in the first world war and as a training 
ship in the second. Her history is well described 
in "CSS 'Acadia'- 50 Years of Service"*. 

"Acadia" is a 170ft. ship, of 1,700 tons displace­
ment, strengthened for ice with 7/8" plating and 
extra framing. She has coal fired boilers, and 
triple expansion steam reciprocating engines which 
were so quiet that you caul d hal d a conversation 
at the top of the engine room . She cost $300,000 
to build in 1913. 

Originally she could make 12 l/2 kts, but as the 
boilers aged and could no longer stand full steam 
pressure this dropped to 8 or 9 kts . Going around 
C. Race into a westerly gale it was all she could 
do to hold her own . She carried 250 tons of coal 
in her bunkers, and additional coal on deck, which 
gave her 18 days endurance. Her complerrent was 60 , 
including 10 hydrographers. The HIC was treated 
like the Owner, and had a cabin to match. The 
bunk was so big that it was impossible to wedge 
yourself in properly during a gale; and it was 
just too narrow to be able to sleep athwartships ! 

"Acadia's " ice capability was tested during her 
first two seasons, 1913 and 1914, surveying on the 
west coast of Hudson Bay, particularly around 
Port Nelson . These years happened to be two of 
the worst for ice on record, and "Acadia" ran into 
trouble making her way through the pack on one 
occasion when her crew were forced to push her 
because they had on board survivors from another 
ship which had been holed by the ice , and they 
were running short of coal and food. 1914 photo­
graphs of "Acadia" in "50 Years of Service" show 
her in heavy ice ; they also show the spars that 
caul d be used to set sail if necessary. 

"Acadia" returned to H udsbn Bay in l g29, '30 and 
' 31 to survey the approaches to Churchill, which 
opened as a grain port in 1931 . However, between 
the wars most of her surveys were on the eastern 

* * * * 
* "CSS 'Acadia'- 50 Years of Service". Queen's 

Printer, Ottawa, 1964. Cat . No . 1152-1764 

shore of Nova Scotia and around Yarmouth from 
C. Sable to Digby Neck; and also in the Gulf of 
St. Lawrence, particularly around Prince Edward 
Island and along the Quebec shore from the 
St . Lawrence estuary to the Strait of Belle Isle. 
From 1949, when Newfoundland joined Confederation, 
she spent most of her time in Newfoundland waters, 
working on coastal charts from Cape Race northward 
past St. John's to C. Freels, and surveying out­
ports on all coasts . 

"Acadia" left a strong impression on hydrographers 
who worked aboard her. The seamen tended to make 
a life career of the ship- someone who had only 
been on board 15 years was a new hand- and they 
knew their job. When the coxswain asked the night 
before what was on for tomorrow and the hydrographer 
told him "station building" , then lumber, spikes , 
cloth and whitewash would be on the launch next 
morning. Once ashore, all a hydrographer had to 
do was say he needed a station there, to be seen 
from this and that direction, and then stand back 
until the job was done . Out sounding, the coxswain 
would keep an eye open for weed and breaking rocks 
that indicated shoals. It was the same way on 
board; the Captain would know the next day's 
programrre, and he would be up at 0400 to judge by 
the seas on the outer rocks whether it was fit to 
work outside. If it was, the ship would be out on 
the survey ground ready to lower the launches by 
0800; if not, she would stay in for wharf sounding . 
And the ship and her launches were always clean, 
and the food was good . 

''Acadia" used to leave a port with a better reputa­
tion than she went in . This is a rare thing for a 
ship, but the crew made a point of getting on well 
with the people on shore, and on Sunday evenings 
when they hung a screen on a dockside shed and 
projected a movie through a porthole, the ship took 
on quite a list from the number of people who came 
aboard to see the show . 

She will be doing the same kind of public relations 
job in showing visitors to the Maritime Museum 
what a hydrographic ship is all about . 

Acadia's Sounding Gig, 1931 

(from 50 Years of Service ) 



Acadia in 1968 
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The Man Who Had Been Right 

G. Macdonald 

Canadian Hydrographic Service 
Central Region 
Burlington, Ontario 

Burn in 1866 ·in East Bolton, Quebec, Reginald 
Fessendon spent his childhood in Fergus, Ontario. 
As a boy he was excited by Bell's invention, the 
telephone, and was always involved in some experi­
ment of hi s own. Once he he l d hi s head under 
water to find out if he could hear a friend strike 
two rocks together a half mile away on the Grand 
River. He dreamed of sending speech over great 
distances without using wires. 

Aft~r.fin~shing school, Fessendon took a teaching 
pos1t1on 1n Bermuda, but eventually ended up in 
Ne~ York where he finally got a job working for 
Ed1son. When Fessendon questioned Edison about 
the chances of sending speech without wires, he 
was told "Fezzie, what do you say are man's 
chances of jumping over the moon? I figure that 
one is about as likely as the other." 

In his spare time Fessendon worked out how to run 
a gyroscope with a small electric motot, and pub-
1 ished his results in the rr1agazine "Electrical 
World." Since he neglected to take out a patent, 
he reaped no rewards for such an important develop­
ment. 

In 1890 he married Helen Trott, a girl he met 
while he was in Bermuda. When he was laid off at 
Edison, he went to work for Mr. Westinghouse . 
Fessen don made improvements to the 1 i gh t bulb that 
enabled Westinghouse to jump the patent hurdle and 
manufacture his own light bulbs. 

Fessendon began to work on his broadcasting 
theories and, just as Marconi was trying to achieve 
the same goal, broadcast his first message a 
distance of one mile, in 1900. In 1903, Fessendon 
was hired as the consulting engineer on the Niagara 
Falls power project . He designed the power station 
so that it would not detract from the natural 
beauty of the falls. 

In 1905, Fessendon broadcast speech across the 
ocean to Scotland and, in 1906, while the Canadian 
gover·nment was still paying Marconi to develop 
overseas broadcasting equipment, Fessendon was 
broadcasting a Christmas message to a ship at sea 
from Brant Rock, Massachusetts. Unfortunately, to 
raise the money to develop his system, he had 
been forced to sign over control of his patents to 
the American firm that was backing him, and it 
was not until 1928 that he was compensated for his 
invention. 

In 1912, Fessendon met an old friend in Boston. 
Mr. Fay, of the Submarine Signal Company, gave 
him a job . The Titanic had gone down a few months 
before, and the Signal Company was busy developing 
and manufacturing equipment for detecting icebergs 
and other obstacles, and equipment for communica-

ting under water. In only three months Fessendon 
developed a new form of wireless that submarines 
could use under water to communicate over distances 
of up to fifty miles. In the spring and summer 
of 1913, Fessendon was experimenting off the coast 
of Newport, Rhode Island, and on the Grand Banks 
of Newfoundland. In his notebook he wrote "I can 
bounce my radio waves off icebergs miles a~ay, 
accurately gauging their distance from the ship . 
And today, April 27, I tried another experiment· 
I sent the waves to the bottom of the ocean and' 
found that I could tell the depth of the water 
from the _interval betwe~n when I sent the signals 
and rece1ved the answer1ng echoes. When I have 
time I want to do more work here because I'm sure 
it will lead to something important. Think what 
an advantage it would be for sea captains to 
always know the depth of the water under their 
keels, and while the ships are moving no less!" 

In 1914 war broke out, and Fessendon offered his 
services to the ~1inister of Militia in Ottawa. 
t~any of his theories and inventions were too far 
~head of t~eir time to be accepted by the 1nilitary. 
~essendon nad developed a s1lent but powerful air­
plane engine ttnd wanted to build a fleet of bombers 
- an innovation that might have shortened the war 
considerably. He did invent an underwater sub­
marine detection system and a method of determin­
ing whether the sub was one of ours or one of 
theirs . He in~ented a means of detecting enemy 
drtlllery, des1gned a new gun site, and found a 
way to use radio signals (using his wireless 
direction antenna) to position enemy aircraft . 

Just after the war, Fessendon invented his "last 
jewel of great worth" - the fathometer as he 
c~lled it. It was used on the largest'ocean 
l1ners of the day, accurately measuring the depth 
beneath the keel, and was manufactured by the 
Submarine Signal Company of Boston and Montreal. 

Reginald Fessendon died in Bermuda on July 22nd 
1932. He was buried in St. Marks Church cemete~y. 



Inscribed on the marble tablet on his grave are 
these words: "By his genius distant lands con­
verse, and men sail unafraid upon the deep ." 

At the time of his death, an editorial in the 
New York Herald Tribune said, "It sometimes 
happens, even in science, that one man can be 
right against the world. Professor Fessendon was 
that man. He fought bitterly and alone to prove 
his theories . It was he who insisted, against the 
stormy prates ts of every recognized authority, 
that what we now call radio was worked by con­
tinuous waves sent through the ether by the trans­
mitting station as light waves are sent out by ct 
flame. Marconi and others insisted that what was 

happening was d whiplash effect. The progress of 
radio was retarded a decade by this error. The 
whiplash theory passed gradually from the minds 
of men and was replaced by the continuous wave 
one with all too little credit to the man who had 
been right." 
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Ana lytica I Models for 
Automated Water Level 
Reduction of Soundings 
Donald B. Thomson 
McE/hanney Surveying and Engineering Ltd. 
Vancouver, B.C. 

E. Gilbert Okenwa 
Dept. of Surveying Engineering 
University of Nigeria (Enugu Campus) 
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Abstract 
Reasons for developing the analytical models for 

automated water level reduction of soundings are 

given in this paper. An overview of the proposed 

analytical scheme is given. Details regarding 

the modeling of the time series at a reference 

station using a one-dimensional trigonometric 

polynomial are stated. The modeling of the range 

ratio and time lag fields, using surfaces describ­

ed by two dimensional algebraic polynomials, is 

then presented. Finally, it is shown how, with 

the coefficients of the trigonometric and alge­

braic polynomials stored in a computer, the range 

ratio and time lag at any point can be readily 

predicted , and the water level at any time can be 

predicted using the predicted water level at the 

reference station. Test computations, using data 

extracted from the "Canadian Tides and Current 

Tables 1978" for the Bay of Fundy , are presented . 

It is shown that with this data the water level at 

a location can be predicted to within 0 . 6 m 

(lo r.m. s. ). 

Introduction 
The corrections of soundings for heights of the 

water surface relative to the reference (chart) 

datum is a tedious task . For example, in a brief 

report on The Hydrographic Society Symposium on 

Depth Measurement arid Sonar Sweep (The Hydrographic 

1976) . 
/ 

Some automated (computerized)water level reduction 

techniques have been devised and implemented . For 

example, the Canadian Hydrographic Service has used 

digitized cotidal charts for real-time reductions 

(e.g. Tinney, 1977). An appropriate cotidal chart 

is digitized by splitting a survey area into equal 

sized blocks based on parallels of latitude and 

meridians of longitude and approximating the 

boundaries of cotidal zones with the edges of 

blocks. The choice of block sizes depends on 

accuracy requirements and available computer space 

(e . g. with smaller block sizes, zone boundaries 

are better approximated but more computer storage 

is required) . The digitized values are coded and 

stored in the computer memory. To retrieve the 

cotidal values, the geodetic coordinates of a 

sounding position are used . 

The analytical scheme for the automated water 

level reduction of soundings presented in this 

paper is aimed at using a minimum of computer 

storage and computational time for real-time and 

post mission reductions . Other fundamental 

objectives have been the ability to compute 

reliable accuracy estimates of the reductions and 

to maintain maxi mum fl exi bi l i ty of the avera ll 

analytical techniques . 

In the first section of this paper, an overview of 

the analytical approach is given . The remaining 

parts are devoted to explanations of the formula­

tion- and general solutions of mathematical models 

referring directly to the use of range ratio and 

time lag fields. The results of a set of test 

computations for the Bay of Fundy are given. 

An Overview of the Analytical Scheme 
Simply stated, the approach is to approximate the 

Society, Information Sheet 31, 1978) , the statement water level surface by a set of two dimensional 

was made that" ... tidal reducations are a bore, algebraic polynomials Pn( ¢, >.) and the observed or 

. . . ". It appears that present practices, whether predicted time series at a reference station by a 

referring to the use of a single water level one dimensional trigonometric polynomial Pn(t) . 

(tide) gauge, or several primary and secondary With the coefficients of these polynomials stored 

gauges between which interpolations for changing 

range ratios and time lags are made, are generally 

oriented towards manual computations or a comput­

erization of the manual procedures (cf e . g. Manual 

of Tide Observations, 1965 ; Admiralty Manual of 

Hydrographic Surveying, Volume II, 1965; Umbach, 

in a computer, and knowing the time (tj) and 

position ( q, j, >-j) of a sounding, the water level 

correction can be computed and applied. 

The mathematical models whose solutions yield the 

coefficients of the approximating polynomials 



Pn(t) and Pn(¢, A) have been formulated to allow 

the use of different sources of water level data 

(e.g . observed water levels; previously constructed 

range ratio/time lag or amplitude/phase cot i dal 

charts). The polynomials can be updated when new 

data becomes available. The flexibility leads to 

a dual role for the method: using a priori water 

level data, polynomials are pre-computed for real ­

time prediction purposes; at the completion of a 

survey, the water level data collected in that 

time interval is used to update the polynomi als 

which can then be used in t he final reduction of 

soundings. Of course, if the computing power i s 

available in the field, the polynomials may be 

updated during the course of a survey. 

The same objective (automated reduction) is 

achieved using either range rat io/time lag or 

amplitude/ phase lag informa t ion. Two disadva ntages 

of the amplitude/phase lag approach, particular l y 

for real-time computations in mini or micro comput­

ers, are:(i) for each constituent tidal freq uency 

taken into account , two pol y nomial s of the fo r m 

Pn (¢ , A) must be constructed and the coefficients 

stored for subsequent reduction, and (ii) compu­

tations for the water level reduction of soun di ngs 

are more extensive . A complete explanatio n of 

the use of the amplitude/phase lag a pproach 

employing the analytica l me tho ds descri bed is 

given in Okenwa (lg78). The rema i nde r of th is 

pape r deals solely with the use of the range 

r a ti o/ti me lag methodology and is subject to 

the restr ictions imposed by it . 

Mathematica l Model fo r a Reference Station Time Series · 

The mode l used is t hat wh ich i s employed for the 

ha rmonic analysis and prediction of tides (cf e.g. 

Schureman, 1976, p. 123). Th is trigonometric 

polynomi al, written to suit our present purposes 

to predi ct t he water level h0 ( t) at a refe re nce 

point , at a di screte ti me t, as a f unction of 

constitue nt freque ncies wk a nd mean level he i ght 

with respect to datum h0 , is 

p ( t) 
n 

n 
Ak cos (wk.t) + z Bk s in (wk .t) 

k=l 

(l) 

in whi ch n represents the number of co ns titue nt 

frequencies to be used and Ak and Bk are the 

polynomial coefficients . To utilize this equation 

to predict h0 (t) at any t ime t, one must know the 

quantities h0 , Ak, Bk, wk . 
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The freq uencies wk of the desired constituents are 

known . Water level heights h (t) at discrete 
0 

times t i n the time inte rval M come f rom observa-

tions. Rewriting (l) in observation equa t i on 

form yields 

n A 

h (t) ho + z Ak cos (wk. t) 
0 k=l 

n 
+ l: Bk sin (wk . t ) + vh ( t)' * 

k=l 0 

A 

( 2) 

in which Ak and Bk are esti ma tes of the po lynomial 

coefficients, h0 (t} is the measured wate r level 

at t, a nd v- is the meas urement residual . 

~ 

For each of the m measurements, an equatio n of 

the form (2) is written . This system of l i near 

equations will have u unknowns , where u is gi ven 

by 

u = 2 · n + l. ( 3) 

With m > u, least squares approximation methodo logy 
A A A 

is used to determine h0 , Ak ' Bk and thei r associa-

ted variance-covariance matr ix C~ (cf e. g. Vani cek 

and Well s, 1g72 ; Okenwa, 1978) to define the poly­

nomial thatwill best predict the water l eve l h (t) 
A A 0 A 

a t any other time t £ M. The paramete rs h0 , Ak , Bk 

a re use d in equation ( l ) in place of h , Ak and B 
A 0 k 

to y iel d t he predicted water level h (t) a t a 
0 

re ference station, whi l e C' is used in the covar­
x 

iance l aw to determine the standard devia tions of 

t he p redi cted heights, a ' A compl ete nume r -
h ( t) 
.0 

ical example of this procedur e is given later i n 

this paper . 

Mathematica l Models for Range Ratio and Time Lag Fields 
The assumptions used in the f ormul ation of an 

app ropri at e se t of mathemati cal mode l s to represent 

the ra nge rat io a nd t i me lag fields are basically 

the same as those for t he gr aphical construction 

of a ra nge ratio/time lag cotidal chart . . Th e 

body of water considered fo r modelling shoul d be 

of an extent s uc h t hat one can assume tha t me teo r ­

oligical va riabl es in the area a re not ma rkedl y 

* v-
h0 ( t) 
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different from place to place and t hat there are 

no topographic and/or bathymetric f eatures to 

severely alter the propagation of t he tidal waves . 

It can then be assumed that the water levels at 

any two points bear a constant relationship to one 

another. If one establishes the water 1 evel 

relationship between a reference s t ation (des igna­

ted o) and any other point j, it is then possible 

to predict, with some degree of ce r tainty, the 

water level at j based on water leve l informat ion 

at o . 

The relationship between the water levels at any 

two points can be expressed in terms of the ratio 

of their' ranges ( r .) given by 
j 

t . =R ./R, 
J J 0 

(4 ) 

in whi ch R and R. are th e mean ranges too and j 
0 J 

respectively, and the mean time di fference 

(time lag o: . ) between the ti mes of high and low 
J 

waters at a reference station (t0 ) and at other 

discrete points ( tj)' namely 

9, 

o: . 
J 

( 5 ) 

where 9, represents the number of obs erved high and 

low water differences (t.- t ). Underlying these 
J 0 

expressions ((4 ) and (5)) i s the assumpti on that 

unwa nted noise has perturbed the water level s 

eq ual ly so that when rj and o: j are determined, 

the effects of the noise are min imized. 

We can define mathematically surfaces that describe 

the distributions of rj and o:j within the area of 

interest. The range ratio at a point (xj' yj) may 

be approximated by th e mi xed a l gebra i c polynomi a l 

(6 ) 

in whi ch r. (x . , y . ) i s t he ra nge ratio, c 0rv are 
J J J 

the polynomial coeffi ci ents , n i s the order of t he 

polynomial, and (x, y) are either grid coordinates 

or a set of locall y orthogonal coordinates given 

by 

x = p( .p - q,o) 

y p cos q, ( \ \ 0 ) 

(7) 

(8) 

wh ere p i s ·a mean radius of curvatu re of t he ea r th 

in the area of inte res t and ( q,0 , \ 0 ), are the 

geodetic latitude and longitude respectivel y of a 

suitably chosen origin. To use eq uation (6) 

for the predi cti on of the range r a t io at an 

arbitrary poi nt with respect t o a reference stati on, 

the quantities cr , x~, yv must be known. Usi ng 
uv J J 

measured range ratios (r.(x., y . )) at several (m) 
J J J 

stations with known coordinates, we can write a 

set of m algebraic equations of t he form 

n 
z 

u, v=O 

Ar 
contain i ng u unk nown coeff icients cuv' whe re 

u = (n + 1 )2 

(9) 

(10 )* 

A least squa res solution of the set of equations 

(m > u) yiel ds u coefficients ~r and the ir associa­
uv 

ted vari ance-cova riance matri x CAr 
c uv 

Subsequently : ~:v are used in (6) to predict the 

range ratio r . (x ., y.) at any coo r dinated point, 
J J J 

and the elements of CAr are used to yield an 
cuv 

accuracy (e . g. standard deviation ) of the predi cte d 

value . 

After some expe r i menta tion (Okenwa, 1978, pp . 87-

92) it was foun d that the rep resentation of the 

time lag fiel d o:j could not be done by one algebra i c 

polynomial of the form of (6) but was best accom­

plished as fo ll ows. The wate r l e vel at any poin t 

j, relative to a chosen da tum, can be wr i tten as 

h . ( t) ~ Z H k cos ( wk· t + ak) , 
J k=O 

( ll ) 

in which Hk is the amplitude of the constituent 

freq uency wk and o: k is the phase of the constitu­

ent a t timet= 0. Replacing Hk by R./ 2 , where 
- J 

R. is t he mea n range at the stati on of interest, 
J 

and ak by t he time lag relative t o the reference 

station, ct . (i n degrees of arc), and limiting t he 
J 

series to the M2 tidal constituent, we can re-

write ( ll ) as 

h. ( t) 1 
2 Rj J 

cos (wk_ t + o:j) , ( 12) 

or 

h j ( t) 
l 
2 Rj cos o: . 

J 
cos ul k. t 

+ l R. sin 0: . s i n wk.t , 
( 13) 2 J J 

* The u used to designate the number of coeffici­
ents is not t o be con fuse d with the subscript u 
(e.g. eqn. ( 9) ) . 

t ' 



Setting 

Aj 
l 

= 2 Rj cos aj, (14) 

B. 
J = t Rj sin a j, ( 15) 

then the time lag is given by 

aj 
-1 ) = tan (B/Aj . ( 16 ) 

The problem now is one of estimating Aj and Bj 

For any point (xj, yj) these quantities may be 

estimated by the mixed algebraic polynomials 
n 

PA(t) l: cA xJ~yvJ. "'AJ.(xJ., yJ.), (17) 
n u, v=O uv 

B n B u v 
P (t) = l: c x.y. "' B. (x., y.), (18) 

n u,v=O uv J J J J J 

in which cA and cB are unknown polynomial coef-
uv uv 

ficients. Using the measured ranges Rj and time 

lags a . at m stations, one obtains m "measurements" 

each o* A. and B. (equations (14) and (15) respect-
J J 

ively). The two sets of m observation equations 

are then 
n 'A A.(x., y .) l: c u v 

+ VA.' ( 19) J J J u. v= 0 
uv xj Y j 

J n ' B X~ y~ + 8)xj' yj) = l: c VB.' (20) 
u,v=O uv J J J 

Least squares solutions of each of the two sets of 

linear equations yield u estimated coefficients 

~A and ~B and their associated variance-covariance 
UV· UV 

matrices C'A and C'B For subsequent prediction 
cuv cuv 

· A " B 
purposes, sounding positions , cuv' and c uv are 

used in (17) and (18) to predict A. (x., y.) and 
J J J 

A A 

BJ. (x . , y.), whereupon the predicted time lag a . 
J J ,] 

is given by (16). The elements of C~A and C~B 
uv uv 

are use d, in the covariance law, to estimate the 

accuracy of the predicted value. 

Finally, the water level at any sounding location 

is predicted using 

;; .( t .) = ;; ( t'.) 
J J 0 J 

in which h (t'.) has been predicted us ing the 
0 J 

(2 1) 

corrected time at the reference station given by 

t '. = t. - a., ( 22) 
J J J 

where tj is the o~served time of the sounding at 

any point j and a . is the predicted phase lag. 
J 

The reduced sounding d . is then 
A J 

d. = D.- h. (tJ. ) , ( 23) 
J J J 

in which D. is the sounded depth corrected for all 
J 

other influences (e.g. dynamic draft, sound veloci-

ty correction, instrumental errors). 

Tests, Computations and Results 

The overall analytical scheme for computations 

involving the range ratio and time lag fields is 

given in Figure 1. Since no observed water level 

data was available for testing purposes, data for 

twenty- one secondary ports and one reference po rt 

(Saint John) on the Bay of Fundy were extracted 

from the Canadian Tides and Current Tables (1978). 

The locations of these stations, all on the ma i n 

body of the bay, are shown in Figure 2. The 

standard deviation of an observed height was set 

at 0 . 05 m, that of an obse rved range at 0.1 m, 

19 

and 'it was assumed that all measurements were 

independent (uncorrelated). The observation period 

for the primary (reference ) station (Sa int John) 

was l-15 January, 1978. Subsequent predictions 

\·Jere within this time period. The time origin was 

caken as the zero hour of the first day of obser­

vations; the origin of the locally orthogonal 

coordinate system was approximately at the centre 

of the mode lled area ( cp0 = 45° 05' N, >. 0 = 65° 35'W) 

For the reference station (Saint John), fifty-eight 

water level values h0 ( t) and their associate d 

local times t (Greenwich Mean Time= t + 4 hrs ) 

and the frequencies wk of t he seven tidal constit­

uents M2 , s2 , K2 , N2 , 01 , K1 , P1 were used to 

form fifty-eight observation equations (equation 

(2)) conta i ning fifteen unknown coefficients 
A A A 

(h 0 and seven each of Ak and Bk). The esti mate d 

coeffi ci en ts and their standard de vi a ti ons are 

. listed in Table l. 

Range and time data from the twenty-two tide gauge 

stations were used to model the range ratio and 

time lag fie lds. After some preliminary testi ng 

(Okenwa, 1978), it was foun d that polynomials of 

degree 2 were mos t adequate. Three independent 

se t s of observation eq uatio ns were forme d - twenty­

two each of (g), (19) and (20) - each containing 

nine coefficients to be esti mated. For the ti me 

lag equations ((19) and (20)) the frequency of 

M2 constituent was used . The results are given 

in Table 1. The fi nal res ults for t he polynomials 

of r . (x . ,y.) and A. (x . ,y.) each contai n only fi ve 
J ~ J A J J A J . . . 

coeffic1ents cr and c respect1vely . Stat1st1cal 
uv uv 

testing dur ing the solution phase indicated i n 
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-(/) (I) ... 
(I) -c: 

-0 

res 
(I) ... 
res 

... 
0 -

-(/) (I) ... 
(I) -·= -0 

res 
(I) ... 
res 
Cll 

E 
res 
(/) 

res~ -res 
"C 

~ 
(I) 
c: 

KNOWN & OBSERVED DATA 
• positions ((4>,).) or (x,y)} of primary and secondary 

observing (tidal) stations 
• observed water levels h(t) and times t at all 

observing stations 
• frequencies wk of major tidal constituents 

~ It 

COMPUTE 

• least squares polynomial approximation of the water 
level h0(t) at the reference station (2)* 

• least squares polynomial approximations of range ratio 
ri (9) and time lag Q:.i (19)~ (20)* fields 

PREDICT 

• range ratio ri (6)*and time lag ~i (17)*, (18)*, (16)* for 
stat ion (~j, ~ j) under consideration 

• water level h0 (t;) (I)* using the corrected time e (22>* 
J c: 

.2 -res 
(J 

..2 
~ 
(J 
res 

COMPUTE 
(I) 

... 
0 -

• water level h. (t.) at station under consideration (21)* 
J J 

(23)* • reduced sounding dj at station under consideration 

*refer to equation number 
in this paper 

FIGURE 1 
RANGE RATIO/TIME LAG SCHEME 



each case that the last four coefficients were 

insignificant (Okenwa, 1978). 

With the coefficients of the approximating po ly­

nomials and other data as required (e .g. variance ­

covariance matrices of polynomial coefficients, 

requencies of seven tidal constituents, latitude 

and longitude of the origin of the locall y ortho­

gonal coordinate system) stored in a computer 

memory, any number of computations associated with 

the water level reduction of soundin gs can be 

performed. The reference station time series 

(equation (l)) can be used to predict the water 

level at any time. Table 2 is an example of 

hourly predictions (hours 6 to 50 inclusi ve ) and 

their associated standard deviations . Also tabu­

lated are the water levels as predicted usin g the 

Canadian Tides and Current Tables (1978). As 

expected, the differences in water levels are 

small (maximum absolute difference= 0.4 m, r.m.s. 
' r ' A ' B 

difference= 0. 2 m). Using cuv' cuv' and c uv in 

the appropriate equations, the range ratio/ time 

lag was predicted for a 10' grid interval over the 

area of interest. The result of this process was 

the range 

Figure 3. 

with that 

ratio/time lag cotidal chart shown in 

A visual compa r ison of this result 

given in Dahler (1966) showed no discern-

ible differences . 

A test of the entire water level reduction process 

was made. Simulated soundings were generated for 

the twenty-two original observation points. At 

each sounding location j, the sounded depth Dj, 

the time tj' and geodeti c coordinates ( <t> j, ,\j ) 

were treated as observed quantities . Using tj 

and (x . , y.) (<j>., ,\.transformed using (7) and 
J J J J 

(8) respectively) as arguments in the predicting 

polynomials, (6), (17) and (18), the required 

range ratios and time l ags were computed. Using 

the corrected sounding time t' j, the water level 

at the reference station hj (tj) was predicted 

via equation (l ). The water levels at the sound­

ing locations j were then obtained using equation 

(21). Throughout this process, errors were propa­

gated. The s tandard devi ations of predicted 

water levels vary from a high of l m to a low of 

0. 3 m, with an r.m.s. of 0.6 m. The results are 

summarized in Table 3. 

21 
As a check on the predicted range ratios and 

time lags, the predicted val ues were compa red 

with "observations" (taken from the Canadian Tides 

and Currents Tables (1978) ) at the same station 

(Table 4). The r.m.s. differences in range ratio 

and time l ag were 0.05 and 9.4 minutes respective­

ly. The reason~ for the ra ther large values of 

~a . at sta tions 5, 7, and 9 have not been explain-
J 

ed to date. Those at 12 and 13 appear to be 

caused by the fact that they are separated from 

the main body of the bay. 

Conclusions 

The least squares polynomial approximation 

methodology lends itself to the problem of t he 

water level reduction of soundin gs. From a 

theoretical point of view, it is appropriate since 

it ties in so closely with t he traditional harmonic 

analysis and prediction of t ides. The ties with 

the traditional graphica l mode ls for coti dal charts 

makes the methodology ~e l atively easy to under­

stand and apply. On the practical side, it meets 

the criteria of flexibility, minimum on- board 

computer storage requirements, and the possibility 

of using a variety of data for real-time and post­

miss i on computations. 

In the test computations carried out for wate r 

level reductions on the Bay of Fundy duri ng the 

period of l-15 January, 1978, it was necessary to 

store in a computer memory onl y thirty-fo ur po l y­

nomial coefficients and associa ted standard devia­

tions plus the frequencies of seven major tidal 

co nstituen t s. The result i ng predicted wate r l evels 

have standard deviations of 0.6 m (r .m. s.). The 

rather large magnitudes of the standard de vi ations 

of the predic ted water levels are believed to 

originate from three sources: the sparseness of 

data which limited the degrees of polynomials used 

to model th'e rath'er e xtensive Bay of Fundy region; 

the distri bution and unknown quality of the tes t 

data used; and possible Jnadequacies of the model 

which could be determined via further testin g 

using observed data of known quality and more 

adequate distribution for the region being 

modelled. 

While the major thrust of this paper is t he use 

of trigonometric and algebraic approxi ma tin g po l y­

nomials for a traditional range ratio/ time l~g 
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approach to water level predictions, the methodol­

ogy is by no means limited to this application. 

As was pre viously stated, the method can easily 

be applied to amplitude/phase lag predictions for 

numerous tidal constituents (cf Okenwa, 1978, 

65-78). 

The modelling technique is very flexible with 

regard to available computational power: it can 

be easily partitioned to allow for real-time water 

level reductions; or, in its most expanded form, 

can be configured to compute new surfaces, thus 

a predicted water level for any point, for any 

instant of time. The flexibility of the approach 

also extends to the data that can be employed: 

it can be taken simply from shore and/or offshore 

water level gauges, or can include any combination 

of these plus predicted data such as can be 

obtained from amp litude /phase lag physical 

oceanographic co-tidal charts. 

As with all models, there are restrictions for 

its use . For the specific technique described in 

this paper, one is limited to modelling semi­

diurnal tidal regions . In the more general sense, 

however, the model is restricted more by data -­

quantity, quality, and distribution . 

Further testing of these modelling procedures, 

particularly in cases where adequate data are 

available, is required to yield more conclusive 

results . 
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Time(hrs) h (t) ah (t) 
from TABLES Time (hrs) h (t)m ah (t) m 

from TABLES 
0 0 

t 0 h (t)m t 0 
PRED PRED h (t)m 

0 0 

29 7.4 0.4 7.4 

30 6.7 0.4 6.7 

6 5.5 0.4 5.8 31 5 . 4 0.4 5.5 

7 4.0 0 .4 4.4 32 3.9 0.6 4.0 

8 2.6 0.6 3.0 33 2.4 0.6 2.6 

9 1.6 0.6 1.8 34 1.5 0.6 1.6 

10 1.2 0.6 1.3 35 1.2 0.4 1.2 

11 1.7 0.4 0.5 36 1.7 0.4 1.6 

12 2.7 0.4 2.5 37 2.8 0.4 2.6 

13 4.2 0.4 3.9 38 4.3 0 .6 4.0 

14 5 . 7 0.6 5.4 39 5.8 0.6 5.5 

15 6.8 0.6 6.7 40 6.8 0.6 6.7 

16 7.3 0.6 7.3 41 7.3 0.4 7.3 

17 7.0 0.4 7.1 42 6.9 0.4 7.1 

18 6.1 0.4 6.1 43 5.9 0.4 6.1 

19 4.6 0.4 4.7 44 4.5 0 .6 4.6 

20 3 . 1 0.6 3.2 45 3.0 0.6 3.1 

21 1.9 0.6 1.9 46 1.8 0.6 1.8 

22 1.2 0.6 1.2 47 1.2 0.4 1.2 

23 1.3 0.4 1.4 48 1.4 0 .4 1.4 

24 2.2 0.4 2.2 49 2.3 0.5 2.4 

25 3.6 0.4 3.5 50 3.7 0.6 3 .8 

26 5.1 0.6 5.0 

27 6 .5 0.6 6.4 

28 7.3 0.6 7.2 

TABLE 2 

PREDICTED HEIGHTS AT REFERENCE STATION 
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STA a 
min 

a. 
min 

t:.a. 
min r. r. t:.r . 

j j J } J J J 
OBS. PRED. OBS. PRED. 

1 -1.0 8 -9 1. 31 1. 40 -0.09 

2 16 8 8 1.46 1.42 0.04 

3 12 14 -2 1.49 1. 54 --:0.05 

4 0 5 -5 1. 36 1. 34 0.02 

5 -12 1 -13 1. 26 1. 31 -0.05 

6 -14 -16 2 1. 06 1.10 -0.04 

7 -16 1 -17 0.96 0.91 0.05 

8 -18 -26 8 0.84 0.83 0.01 

9 -37 -24 -13 0.76 0.83 '-,0.07 

10 -34 -26 -8 0.72 0.67 0 . 05 

11 -34 -31 -3 0.71 0.64 0.07 

12 18 -10 28 0.72 0.78 -0.06 

13 18 5 13 0.67 0.72 -0.05 

14 -28 -32 4 0.66 0.66 0 

15 5 3 2 0.67 0.75 -0.08 

16 16 16 0 0.90 0.83 0.07 

17 -10 -7 -3 l. 00 1. 03 -0.03 

18 9 8 1 1. 20 1.17 0.03 

19 19 20 -1 1. 32 1. 35 -0.03 

20 17 12 5 1. 41 1.40 0.01 

21 11 10 1 1. 32 1. 39 -0.07 

22 0 -3 3 1. 00 1.03 -0.03 

TABLE 4 

OBSERVED v.s. PREDICTED TI~ffi LAGS AND RANGE RATI OS 
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Notes 

Wil liam J. Stewart Reunion 

The November, 1979 issue of LIGHTHOUSE carried an 
ar ticle by Mr . R. W. San di lands commemorati ng the 
46 years of service tha t the survey vessel CSS 
WILLIAM J. STEWART ha d pro vide d to the Canadian 
Hydrographic Service on Canada' s Pacific coas t . 

Memories of t he WILLIE J will be rekindled soon 
at a reun i on di nner dance t hat the Pacifi c Bran ch 
of the Canadi an Hy drographers ' Association has 
pl anned . All persons wh o we re ctssoci ate d with 
the WILLIAM J . STE WART - or who wish t hat they 
had been! - are cordia l ly i n vi ted to attend. The 
e vent is schedul ed for No vembe r 15, 1980 at t he 
Empress Hotel i n Victori a, B. C. Further info r ­
mati on may be obtained by contac t i ng Tony O'Connor, 
C. H. S. , Sidney, B.C. , te l. (604)656-8377 . 

19th Canadian Hydrographic Conference 

Th e 19th Ann ual Canadian Hy drographic Conference 
was held Ma rch 18-20, 1980 in Halifax, N.S. 
Sponsored jointl y by the Canadian Hydrographi c 
Service and the Atlantic Branch of the Canadian 
Hydrographers' Association, the conference attrac­
ted 280 del egates from uni vers ities, pri vate 
industry an d government agencies both in i~ o rth 
Ame ri ca a nd ab road. 

Th t; confere nce opened with a keynote address f r om 
Mr . S. B. Md cPhee, t he Dominion Hydrographer. 
Han. R.J. Thornhill , ~1iniste r of De vel opment fo r 
Nova Scotia, was the guest speake r at the C. H. A. 
luncheon held on the last day of the conference, 
and addresse d the need fo r research and de velopment 
in centi ves i n t he Atl antic Coast provinces i n t he 
a rea of offshore t e chnol ogy. 

Papers were presente d in sess ions dea lin g wi t h 
posit i oni ng systems, offshore s urveys, depth meas­
urement technology and tides, an d marine cha r ting 
and computer applications . An ex tremely interest­
ing opening sess ion included : a di s cussion of 
the changeover of the "Domin ion Land Su rveyo r" 
Commi ss ion to "Canada Lands Surveyor ;" a f ilm 
presentati on on the Cl ass IV i cebreaker, KAGOR IAK, 
whi ch was buil t for use i n the Bea ufort Sea dri l ­
l i ng operat i ons; and a s l ide presentation on the 
Lomonosov Ridge experiment (LOREX ) . Conference 
proceedings wi ll be published soon and will be 
distributed to all delegates. 

Navigation Group to Meet 

Th e Inte rna tional Omega Associati on will hol d its 
Fi fth Annual Meeti ng on 5 to 7 Aug ust, 1980 at t he 
Chr . Michel sen Institutt i n Bergen , Norway. The 
topi c of the meeting will be "Omega Growt h". 
Papers are planned to emphasize Information Proces­
s ing, Special Applications, and Operational Prob­
lems and Procedures . A system review including 

current status and plans will also be presented. 

Formed in 1975, the International Omega Associ ation 
exists for the benefit of i ndividuals and organ i za­
tions havin g a common inte rest i n the art of na vi­
gation by means of the Interna t ional Omega system. 

Furthe r info rma tion is avai l abl e f rom : Internation­
al Omega Association, P.O. Box 2324 , 1720 S. Eads 
Street , Arlingto n, Virginia 22202, or John Veastad, 
Norwegian Tel l e communi cations Admi nistration , 
Universitetsgata 2 , Oslo, Norway : Tel : (02) 48 
89 90 . 

Hydrographic Society Announces American Branch 

The Hydrog raphic Soci et y announces the forma ti on 
of an American branch unde r the direction of its 
current President, Rear Admi ral Robert C. Munson, 
NOAA , of t he US National Ocean Survey . 

The forma t ion of the bran ch is des i gned to direc t ­
l y servi ce the growi ng requirements of The Hydro­
graph i c Society's North American membershi p. It 
will be based at 6001 Exec utive Bo ul evard, Rockvil l e, 
Maryl and , 20852. 

I News from Industry I 
Fish-Finding Echo Sounder 

EPSCO Marine anno unces the newest additio n t o its 
line of echo sounders. The ch romas cope di splays 
refle cte d e cho s i gnal s in up to e i ght diffe rent 
colors according to type of target and density. 
Sea water shows bl ue, and the colors of displayed 
echo s i gnal s vary f r om red for the most i ntense 
returns , such as those from t he seabed , to li ght 
blue for the weakest echoes of al l, such as pl ank­
ton . These col or echo signal s move acros s the 
ll-inch ca t hode ray tele vi si on- type screen in a 
manne r s imil ar t o the presentati on on recorde r 
paper in conven ti onal sounders. 

Fi ve range scales from 40-640 fath oms are avai lab l e . 
A di gita l reado ut in conj unctio n wi t h a variable 
range marker work together to determine the depth 
of the f ish or seabed. A tape recorder/ reproducer 
may be used to s tore di s played information . 

Th ree model s, the CVS- 885, CVS- 885 Mk I , and CVS-
886, are ava ilable. 

In Canada contact: Box 429, Bedford, Nova Scotia, 
B4A 2X3. 



CHA Personal Notes 

Atlantic Branch 

Ted RadmoXB joined the ranks of Cartography in 
January; Dave Wells will be heading to U.N . B. as 
an associ ate professor for two or three years· 
congratulations are extended to Gunther Schut~en­
meier on winning the trainin g position in Ottawa; 
Julien Goodyear will be graduating from the Sur­
veying Engineering program at U.N.B . this spr·ing . 

Quebec Branch 

The Canadian Hydrographers' Association is proud 
to announce the establishment in January, 1980 of 
the Quebec Branch; the branch vice-president is 
Ronald Saucier and the membership presently stands 
at 15; Patr ick Hally , who has a degree in Civil 
Engineer~ng, ~s presently studying geodesy at 
Laval Umvers1ty; Yvan Ber thiaume, electronics 
technician, has returned to university to earn a 
degree i n electronics engin eering. 

Central Branch 

Ray Chapeski e left Central Branch e a rly in April 
to take up a position as unit head in the carto­
graphic s ection of C. H. S., Pacific Region. Ray's 
enthusiasm and competence will be sorely missed 
in Burl in gton . 

C.H.A. Challenge Bowl 

The f?urth annual Challenge Bowl football game was 
held November 4, 1979 at Beaver Lake Park. The 
game , which features the hydrographers (Gophers) 
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vs. the electronics technicians (NADS), drew more 
than_50 spectators as sunny weather and a dry field 
prov1ded excellent playing conditions. 

The opening kickoff was taken by the new Director 
of I.O.S . , Dr . C.R . Mann, whose support of such an 
event is welcomed by everyone. 

Early in the game the Nads passing combination of 
J~hn Watt and Nick Said brought them to the 20 yard 
l ~ne only to have a field goal attempt blocked. 
R1ck Thomson grabbed the loose ball and scampered 
75 yards for a Gophers touchdown. Tony O'Connor's 
convert attempt was just wide, and the Gophers 
lead of 6-0 was carried through to half time. 

~n the second half the Gophers passing attack dom­
lna~ed the game and kept the NADS hemmed up in 
the1r own half of the field, until Alex Raymond 
unleashed a bomb to Ernie Sargent late in the 
game to finish of f the scoring. 

Final Score: ·Gophers 12, NADS 0. Better luck 
next year NADS . 

Many thanks to Referee Mike Bolton and the chain 
gang of Willy Rapatz and Stan Huggett. 

CHS GOPHERS 

Back: Doug Popejoy, Alex Raymond, Art Lyon, Tony 0 'Connor, Mik e floods, Rick l'homson 

Front Row: Bill Van Duin, Dennis Johns on, Frank Coldham, Ernie Sargent. 
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Retirement of Ralph Wills 

Ralph Wills, Regional Field Superintendent of the 
Pacific Region's Canadian Hydrographic Service , 
retired on December 31 , 1979. A large gathering 
of his friends met at a farewell dinner on November 
28th at the Princes s ~~ary Restaurant vessel where 
both Ralph and his lovely wife Sue were honoured. 
During the evening the master of ceremonies, ~~ ike 
Bolton, introduced speakers fro m across Canada as 
many of Ralph's friends and business associates 
arose to honour by word and gift , Ralph's 25 years 
with the Canadian Hydrographic Service. T. D.W. Mc­
Culloch and H. Blandford were among those who 
spoke on this occasion . 

Ralph joined with Canadian Hydrographic Service in 
1954 after spending 6 years with the Union Steam­
ship Company on voyages along the B.C. and Alas ka 
Coasts and coastal Newfoundland . Prior to this 
he worked as a supervisor of the f airdrawing 
department of Aero Surveys Ltd . in Vancouver . In 
1946 he qualified in one sitting for 2nd Mate, 
lst Mate and Master and was granted a certificate 
as t•las ter (foreign going ). Ralph' s 25 years with 
the Canadian Hy drographic Servi ce s aw him s uccess -

fully rise from junior surveyor to Hydrographer in 
Charge of the Pacific Region's major ship the 
WM . J. STEWART. He participated in Decca surveys 
in Hecate Strait and was responsible in the early 
60's for some of the regions larger survey parties. 
Ralph came ashore in 1968 and was appointed 
Regional Field Superintendent; directing the field 
survey operations in the Pacific Region until his 
re ti remen t. 

During Ralph's retirement banquet he was presented 
with a number of gifts : a ships clock (from the 
surveyors mess of the WM. J . STEWART), mounted on 
a wooden plaque and autographed by many of his 
friends at the Institute of Ocean Sciences ; an 
honorary membership in the Canadian Hydrographers' 
Association, (an association that he helped set up) ; 

a framed picture showing the Pacific Region areas 
surveyed by Ralph over the years ; a bronze cast 
hydrographic crest suitably inscribed ; a 35 m 
camera ; binoculars ; and other memorabilia . A 
presentation by Joan Mcintosh was made to Sue Wills 
during the evening and good wishes extended to her 
as well. 

The editors of LIGHTHOUSE and all C. H.A. members 
would like to extend to Ralph our best wishes for 
a long and happy retirement and hopefully to see 
Ralph at some of the C.H.A . activities and meet­
ings in the future. 

Hp Bonspiel 

Forty-eight curlers braved heavy snowfalls and 
strong winds on March 8th, 1980 to participate in 
the 9th Annual H20 Bonspiel sponsored by Central 
Branch of C .H . A. Top prize went to the "A" 
Division winning rink skipped by Dell Coleman . 
Dan Mahaffy's rink took away the "B" Division 
trophy . 

A turkey shoot w.as featured at this year's spiel . 
Oebbi e Mahaffy displayed great form , winning the 
prize bird in a playoff round against runner-up • 
Ken Hill. 

Sincere thanks are extended to the sponsors of the 
spiel : Ross Laboratories Inc., Marinav Corporation , 
Wild Lietz Canada Ltd ., Port Weller Dry Docks , 
Tell urometer Canada Ltd . , Motorola , Inland Tracked 
Equipment, the Royal Bank, and the C. H. A. Fil m 
Club . 

Special mention must be made of the "Team Quebec" 
foursome , skipped by Jean Gervais , who travelled 
fro m Quebec City to repres ent thei r bran ch i n the 
competition . 

--- -- ---- ------------------------------- --- --- ---, 
LI GHTHOUSE, 
c/o Canadian Hydrographers Association . 
P.O. Box 5050 
86 7 Lakeshore Rd .. 
Burl ington . Ontario L7R 4A6 
Canada 

Yes, I would like to become a subscriber to LIGHTHOUSE. 

I wish to receive your journal for a period of ..... year(s) 

and have enclosed my payment of $ .. ........ .. 

NAME 

FIRM 

ADDRESS 

city prov code 

yearly subscription rate ($6.00) 

Make cheque or money order payable to the Canad1an Hydrographers Assoc1ation 1 

-------- ------------ - - ----- ------ --- -- -- ---- -- -------- _ J 



-NEW PRODUCT -
NEW CONCEPT IN PRECISION 

ECHO SOUNDING 
THERMAL DEPTH SOUNDER RECORDER 

MODEL 440 

Thermal Printing 
No Rotating Stylus 
No Carbon Dust 

PRODUCTS 

ACOUSTIC COMMAND SYSTEMS 

Acoustic Releases 
Acoustic Recall Buoy 
Acoustic Switches & Actuators 

ACOUSTIC TRANSCEIVERS 

Transceivers-Shipboard 
Transceivers-Underwater 

BATHYMETRIC SYSTEMS 

Depth Digitizers-Nearshore 
Depth Digitizers-Deep Ocean 
Data Loggers-Nearshore 

TOWED VEHICLE TRACKING SYSTEMS 

Height Trackers 
Altitude Transceivers 

SEISMIC PROFILING SYSTEMS 

Sparker-Portable 
Preamplifier/Filter 
Hydrophone Arrays-Shallow Water 

LEASE SYSTEMS 

Digital Echo Sounders 
Analog Echo Sounders 
Portable Hydrographic Data Loggers 
Portable Sub-Bottom Profilers 
Sediment Samplers-Corers, Grabs 

SERVICES 

Field Support and Repair 

OF BOTH WORLDS 
FORMANCE • PRICE · 

The INNERSPACE Model 431 
Acoustic Release 

• Reasonable price. 
• Many codes (80 codes max.). 
• Secure coding. 
• Small size (28" long- 5Y:i" Dia.) . 
• Light weight (6 lbs. in water). 
• Safe, no exploding devices. 
• Inexpensive, replaceable batteries. 
• Optional rope canister. 
• Optional load multiplier. 

The Model 431 is designed spdcifically for 
shallow water applications (to 1000 ft.) for 
the recovery of in situ instruments - trans­
ponders, current meters, lapsed time cameras 
and is ideal for relocating underwater sites 
-well heads, valves, cables, submersibles, etc. 

PORTABLE HYDROGRAPHIC 
SURVEY SYSTEM 

M 
0 
D 
E 
L 

4 
2 
5 

• Designed for small boats - for surveys in coastal areas, har­
bors, rivers, estuaries and lakes. 

• Magnetic tape cassette digitally records tape header ID, water 
depth, boat position (one or two ranges), manual data entries 
and fix number. 

• Buffered range inputs - compatible with all electronic boat 
positioning systems. 

• Depth digitizer- ITI Model 412 with internal transceiver (200 
kHz) and input for external echo sounder. 

• D.C. powered from single battery source. 
• Rapid on site set up. 
• Shock mounted electronics, waterproof with covers on. 
• Custom 10 panels accept other digital data inputs. 

CANADA - SALES REP. - m.s. e. engineering systems ltd. 

(416 ) 661- 5646 t e l e x 065- 23982 

1.-ri/NNERSPACE TECHNOLOGY, INC. 

ONE BOHNERT PLACE • WALDWICK, NEW JERSEY 07463 • (201) 447-0398 TWX 710-988-5628 



The Hydrographic Survey Technology program, offered by Humber College of 
Applied Arts and Technology, produces well-trained Canadian Hydrographers 
each year. This three-year program, developed in association with the Canadian 
Hydrographic Service, provides the Humber graduates w ith specialized skills 
in the following areas: 

Sounding Surveys: 

Surveys for l\lavigation Charts 
Oi I Lease Surveys 
Harbour Surveys 
Wharf Plans 
Land Fill Monitoring -­

Littoral Drift 
Tidal Surveys 

Engineering and Seismic Surveys: 

Geographic and Geodetic Positioning 
Positioning Undersea Pipelines and Cables 
Computer Applications 
Introduction to Coastal Engineer ing 

Marina Design and Development: 

All Phases 

For further information on 
Humber's graduate hydro­
graphers, please call the 
Placement Office at 675-3111 , 
ext. 528 or Mr. Gerry Wade 
at 675-3111, ext. 383. 

Or write to: 

Humber College of Applied 
Arts and Technology, 
Technology Department, 
205 Humber College Blvd., 
Rexda le, Ontario. M9W 5 L7. 

Humber 
®~~ 

l· 



KE NG 
SERVICES 

NAVIGATION SERVICES 
KENTING HAS DEVELOPED A COMPACT 
COMPUTER BASED NAVIGATION SYSTEM 
DESIGNED FOR MARINE AND AIRBORNE 
SURVEYS. SERVICES INCLUDE REAL TIME 
COMPUTATION, DISPLAY AND TAPE 
RECORDING OF LOCATION AND AUXILIARY 
INFORMATION. KENTING'S EXPERIENCED 
PEOPLE, FLEXIBLE EQUIPMENT AND 
SOFTWARE CONFIGURATIONS GIVE YOU 
HIGH QUALITY NAVIGATION CONTROL. 

-MARINE SURVEY SERVICES 
• BATHYMETRICS 
• SUB-BOTTOM PROFILING 
• SIDE SCAN SONAR & SEA FLOOR 

MAPPING 
• MULTI-CHANNEL SEISMIC 
• BOTTOM & CORE SAMPLING 
• BOTTOM MATERIALS CLASSIFICATION 
• TEMPERATURE & SALINITY MEASUREMENT 
• SURFACE & SUB-SURFACE CURRENT 

MEASUREMENTS 
• MARINE MAGNETOMETER & GRAVIMETER 

For additional information contact Dave Danyluk or Brian Henry at: 

KEDTIBG 
KENTING EXPLORATION SERVICES LIMITED 
5636 Burbank Crescent, SE Calgary, Alberta T2H 1Z6 Telephone (403) 253-6633 Telex 03-822630 



' NoexJ~h~~l~e··W8$tir~ 
risk calihr~IIU!~n·'''rrt"r 

This is just on . 
way ahead in POSll.t~n 
ab9ut the .. others 
today. · 

Photograph by courtesy of Hunting Surveys Ltd. _______________ .... 
Please send me your technical literature on the MRD 1 . 

Name _ _ _________ CompanY------~----

Address _________ ________ ______ _ 
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