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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 

If} TVG eliminates false­
a. ·~·"' 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 transducer 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. 





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 
onboard 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 Miniranger 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. 

ClJ 
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., 100 Wandsworth High St., London 
01 8700151, TX 51 926523. 



lnternav LC-404 

For suiVeying, 
navigating, 
signal monitoring, 
or suchlike tasks, 
we quite unabashedly 
call it the most accurate 
and most sensitive Loran C receiver in the world. 

Ho Hum. More superlatives. And we aren't exactly known 
for being bashful, either. 

Still, we really do think our LC-404 is something special. 

After all, where else can you find a Loran C receiver which 
provides less than 20 nanoseconds error over a 60 dB 
signal differential (or less than 100 nanoseconds error 
over a 11 OdB signal range) and tracks with a three meter 
antenna at two microvolts/metre? 

The LC-404 acquires master and all secondaries and 
tracks them, via high resolution loops, with zero lag at 
constant velocity. Its dual display provides seven digit 
TO's plus an eighth diagnostic status code digit. 

You can read out SNR in dB's, and you have "instant 
entry" of up to five present positions for future recall at 
the touch of a button. And the LC-404's non-volatile 
memory retains chain, secondary, and logged position 
data after you turn it off. 

For monitoring via a VHF or other data link, each LC 404 
can be assigned a unique identification number and can 
then be individually polled to provide GRI, TO's being 
tracked, their SNR's, their diagnostic status, and a tracking 
warning alarm. Individual LC·404's can then be com· 
manded to cease tracking a given secondary, to initiate 
search, to enable or disable cycle selection, and to track 
up or down in ten microsecond increments. (And for 
dedicated remote monitoring tasks - in buoys, vehicles, 
even icebergs - our small low power LC 403 package -
no display, no controls - offering similar performance to 
the LC 404, can be a cost effective solution.) 

The LC-404 can also be master independant. If the 
master signal is lost, independant tracking loops allow the 
secondary-to-secondary time differences to be used to 
derive hyperbolic lines of position. There's also an 
RSS 232 output for data recording, and options like 
Range/Range (with an external frequency standard), 
or a dual unit package for redundancy or cross-chain 
work. Interfaces for our IL remote readout and our CC·2 
coordinate converter are standard equipment. 

And all this comes in a box about a half cubic foot in 
volume, weighing 17 pounds, requiring just 20 watts of 
power ( 15 watts in monitor mode), and a pretty attractive 
price tag. 

Our spec. sheet tells a lot more - and we'll gladly send 
you one - but we should add that LC-404' s are in 
current production, with quantities already delivered to 
US and Canadian Coast Guard, and other orders 
pending. 

So, yes, we can deliver yours before 31 March, 1981. 

Let's face it. Did we ever say we were bashful? 

Sydney, Nova Scotia B 1P 6K3 
9025390660 



We are proud 
to announce that 
this is McElhanneys 
70th year of operation. 
As such we would 
like to thank 
everyone who has 
helped us during the past 

1910-
1980 

7 decades, and to welcome 
aboard our new friends and 
clients. McElhanney has worked 
hard over these 70 years so that 
now we are one of the leading 
surveying and engineering firms 
in Canada. Wholly owned by sen­
ior employees, McElhanney has 
offices throughout Canada, and has 
successfully completed thou­
sands of diversified projects large 

YRS. and small 
in Canada and in 40 

countries 
around the 

world. As we 
enter the 1980's 

McElhanney's 
leadership 

and innova­
tion remains 

a continuing force in the 
fields of surveying, civil 

engineering, photogrammetry, ar­
chitecture and planning. 

For further information write or call your nearest McElhanney office or call the head office. McElhanney 
Surveying & Engineering Ltd., 1200 W. Pender St., Vancouver, B.C. (604) 683-8521 Th1ex 04-51474. 





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



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

let Huntec deliver 
your data ... 



- 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- 511:2' 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 sp<!cifically 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 telex 065-23982 

li.WI,NNERSPACE TECHNOLOGY, INC. 

ONE BOHNERT PLACE • WALDWICK, NEW JERSEY 07463 • (201) 447-0398 TWX 710-988-5628 
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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 with specialized skills 
in the following areas: · 

Sounding Surveys: 

Surveys for Navigation Charts 
Oi I Lease Surveys 
Harbour Surveys 
Wharf Plans 
Land Fill Monitoring -

Littoral Drift 
Tidal Surveys 

Engineering and Seismic Surveys: 

Geograph ic and Geodetic Positioning 
Positioning Undersea Pipelines and Cables 
Computer Applications 
Introduction to Coastal Engineering 

Marina Design and Development: 

A ll 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 Co llege Blvd., 
Rexda le, Ontario. M9W 5 L7. 

Humber ® CC®illl®;ID® 



fo surveycapability 

Wreck of M2 submarine in Lyme Bay, United Kingdom 

• 10 knot survey speed 
• High sea state operation 
• Wide swathe search 
• Rapid investigation 
• Precise measurement 
• High definition 

Hydrosearch means­
An efficient attack on survey 
backlogs. 
Maximum utilisation of sea time. 
Far greater return on ship 
investment. 

The speed of data is such that all future models are to be supplied with 
computerised target data analysis, thus even further reducing the time 
required to complete a given survey task. 

Marketing Department, 
The Grove, Warren Lane, Stanmore, Middlesex HA7 4LY, England. 
Telephone: 01-954 2311 Telex: 22616 Telegrams: SPADEF Stanmore. 

i· 



-
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 Journal 
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. 

i· 



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 

The conference will provide a forum for presentations and discussions related to 
hydrography and marine cartography. The program will indude plenary sessions, 
workshops, technical tours, manufacturers' displays and social events. All events, 
except for the tours, will take place at the Holiday Inn, Burlington. 

Call for Papers 
A total of fourteen (14) papers will be 
accepted for presentation at three 
morning sessions. Topics are expected 
to range from the practical to the 
theoretical aspects of hydrographic 
surveying and charting, and their 
related fields. Authors wishing to 
present a paper should submit an 
abstract, complete with a short 
biographical note, to the conference 
chairman no later than December 15th, 
1980. 

Workshop Sessions 
Three simultaneous workshop sessions 
will be held during one afternoon, 
involving nine invited papers on the 
practical application of modern 
hydrography and marine cartography. 

Manufacturer's Display 
Manufacturers of hydrographic and 
cartographic products and firms 
providing related services are invited to 
exhibit products and services 
throughout the conference. 

Anyone wishing to receive further 
information should contact: 

B.J. Tai t 
Conference Chairman 
Canadian Hydrographic Service 
P.O. Box 5050 
867 Lakeshore Road 
Burlington, Ontario, Canada 
L7R 4A6 

Telephone (416) 637-4384 

i· 
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A Message from 

the President 

The past three years as National President have 
been interesting ones for me. I have enjoyed the 
challenges and the rewards, but even more I have 
enjoyed the help and support of all the members. 

Since my term is nearing its end, I want to take 
this opportunity to thank you all for making my 
task a rewarding one. A lot has happened over 
the years. We have sponsored international con­
ferences and symposia. We are affiliated with 
C.I.S. through the Hydrographic Committee. 
LIGHTHOUSE has achieved worldwide circulation. 
We have a lot to be proud of, but we should always 
be looking for ways to advance our profession 
through the Association. 

Elections for the next National President take 
place in December. Candidates are nominated and 
elected by the National Executive and the new 
president begins his term the week of the Canadian 
Hydrographic Conference. You may want to put 
names before your branch. executi ve for their con­
sideration. 

George Macdona] d 

• 
+-----------------------~~~- --~!!~!~~~ 

ll., 

a C~nadi~n Comp~~Y with ~ota~y i~.t~g~at~$f ·offshore survey and 
eng1neenng capab1hty of~iog th~ f9!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 I -

l . -~ 

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 

I Head Office: 1140 Morrison Drive, Ottawa, Ontario, K2H 889 Telephone 613-820-6600 Telex 053-4117 I 
~ Western Regional Office: 310 - 505, 8th Ave. SW Calgary Alta., T 2P 1G2 Telephone 403 - 265 - 8670 ~ 



Sounding Selection from 
a Digital Data Base 

G.D. Macdonald 
Central Region 
Canadian Hydrographic Service 
Burlington, Ontario 

Prologue 

Ever since the first digital sounding was record­
ed on board a survey vessel, the Canadian hydrog­
rapher has been writing and modifying computer 
programs to do what is done so well by hand: 
select soundings for the field sheet. 

The recommendations made i n this paper are not 
rev~lutionary, but it is high time we developed a 
nat1onal concensus concerning computer-assisted 
depth selection and digital data archiving . 

Introduction 

Hydrographers have been collecting soundings and 
displaying them in graphic form on ch.arts and 
field documents for centuries. It was easy to 
select the depths to be plotted, since virtually 
every sounding collected by leadline could be 
used. When echo sounders were first used in 1929 
by the Canadian Hydrographic Service, it became 
necessary to devise methods of choosing significant 
depths from the analog record ( echogram)_ to bes t 
represent the sea floor. The spacing scale and 
multiple divider became indispensable, and the 
circle sounding found a place in our hearts . 
Changes in surveying and data processing techniques 
evolved with time until they became second nature 
to an experienced hydwographer . 

Electronic positioning systems began to slowly 
replace sextants in the 1960's, and survey data 
that had always been collected and processed by 
hand were soon available in a form that a computer 
could understand , When Canadian hydrographers 
were introduced to portable computers in tfle l ate 
1960's it looked like digital data collection and 
computer-assisted depth selection were the answers 
to a prayer. After thirteen years of toil and 
sweat and a lot of trial and error, there are sttll 
some basic questions being asked. 

How should the criti cal soundings be selected 
from source data to best represent the bottom? 
What disciplines inside or outside the Canadian 
Hydrographic Service will use the digital sounding 
data set and how will it be used? What data should 
be archived in digitai form? 

Selecting Depths 

In Canada, the document containing the sel ected 
soundings , sho reli ne , contours and other data 
colle~ted in the field at survey scale, is called 
the f1eld sheet , After spending an entire career 
selecting depths and constructing field sheets by 
hand, it appears to be an easy task to emulate 
the method in a computer program. But there are 

a numbe r of ways to decide which points stay and 
which ones go . The simplest algorithm might base 
the decision on the distance between selected 
points . How far have we travelled? Is there room 
to plot another depth keeping in mind survey 
scale and number size? This would produce a neat 
sheet, but obviously the deeps and shallows that 
would interest a chart user could be overlooked. 
If the bottom was free of anomalies it would be a 
reasonable solution, but this is seldom the case 
A time-based selection algori thm would have the · 
added problem of vessel speed not remaining con­
stant, causing some soundings to overplot (plot on 
top of one another). Distance and time caul d 
become useful parameters in more sophisticated 
algorithms. 

A statistician might consider averaging a given 
number of depths and positions, and plotti ng the 
average, but the resulting marine disaster could 
be emba rrassing. 

The important depths are shallows and deeps, with 
~hallow depths being most cri tical to shi pping 
1 n teres ~s. So the computer caul d be programmed 
to cons1der a set number of points, pick the shal­
low and plot it. The process would be repeated 
on the next set of points. If all the shallow 
points were plotted with their true positions, 
~verplot could result in an illegible document; 
1f they were plotted with their average positions 
to reduce overplot, the bottom representation would 
be distorted. 

Anothe~ ~ay to select poin ts would be to keep all 
the cr1t1cal deeps and shal lows within a defined 
set of criteria. These points would closel y 
resemble the bottom profile but other problems 
could arise. In areas where the bottom is rough 
too many points would be selected to plot legibly 
at survey scale. In flat areas only a few points 
would be chosen, leaving large gaps in the sound­
ing document. By us ing this method, points would 
be selected to best represent the bottom indepen­
dent ~f survey scale. The me thods previously 
descr1bed use survey scale to define how often a 
point is selected. 

None of these methods by themselves are satisfac­
tory, but by combining some of their features an 
algorithm could be defined that would suit our 
needs. For instance , if we selected the critica l 
deeps and shallows, but also checked the distance 
between selected points to see if they plot on 
top of each other, and if they do then select t he 
m~st cri tical depth for plotting, we would be get­
tlng closer to our requirement . 

S~nce eac~ region of the Canadian Hydrographic Ser­
VlCe has 1ts own survey requi rements and pecul i ar­
it~es, approaches to common problems may vary 
sl 1ghtly from region to reg ion. The se lection 
algorithm used most by Canadian hydrographers was 
developed in Atlantic Region during the late 1960's 
and is still be~ng used in one form or another by ' 
~ach of the reg10ns today. In its original form 
1t was record dependent . This means that no ma tter 
how many data points are contai ned in one record 
the same number of po ints will be selected from ' 
each record, including the shallowest the deep on 
either side of the shallow, and a gap,filler 
(usually the mid-point) . To make a good sounding 
selection, the length of each record must be based 
on survey scale and launch speed. This app roach 
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is used in Atlantic and Central Regions today. 
Changing the record length in the processing soft­
ware to match survey scale and vessel speed is 
simple and effective . The algorithm also checks 
the distance between soundings to ensure that the 
most critical soundings are selected for plotting, 
while the field sheet remains legible. The 
Pacific Region reports that their selection 
routine is essentially record independent, but the 
same basic algorithm is being used . 

One method that is often discussed but has neve r 
been tried is to select contour intervals instead 
of depths, along wit~ the most critical deeps and 
shallows. This scheme would present similar 
problems to the methods previously described, such 
as overplot or large gaps in the selected data, 

Using Selected Depths 

Before we can determine how the critical soundings 
should be selected, we must decide who will use 
the data, both in digital and graphic form, and 
how the data will b_e used . 

Right now the biggest users of digital data are 
hydrographers. From data recorded on-line or 
produced off-line in the field, they draw field 
sheets. The data, now in field sheet form, are 
used by a number of disciplines. 

Cartographers, working for the Canadian Hydrogra­
phic Service, produce nautical charts from our 
field sheets , mainly to provide safe navigation 
for shipping. A cartographer would tell you that 
the field sheet provides him with too much depth 
information . In a digital form, the data are 
difficult to use because of the difference 
between chart seale and survey scale, He waul d 
prefer a reduced data set, at · chart scale, in 
both digital and grapnic form . It must be as 
accurate and detailed as a photographically 
reduced field sheet , but not as cluttered, 

The Geoscience Mapping Section of the Canadian 
Hydrographic Service in Ottawa regularly use 
hydrographic field sh.eets. They have an opposing 
view to that of the cartographer . Their needs 
cannot be satisfied by simply supplying , in 
graphic or digital form, the soundi-ng data depict~ 
ed at s urvey scale on our field sheets . They are 
interested in all th.e anomalies that hydrographers 
may not be able to show at survey scal e. Tne use 
of contours instead of soundings might allow us to 
show more detail on the field sheet. Or more 
points could be selected and stored than we show 
on tfie field sheet. The geoscience map~maker is 
presently going back to the echo gram, sounding 
note.s and boatboard for this additional informat ion, 

Other potential users, such as oil companies and 
other marine i nterests in government or private 
industry, need as much data as we can provide , 
normally more than we are geared to collect on a 
regular hydrographic survey . They too , are likely 
to revert to the echogram for some of the 
additional bottom detail required . vJhen this 
falls short of their needs they perform their own 
hydrographic surveys. 

Is there a happy medium, then? The fact that we 
provide our main customer, the cartographer, with 
too much digital information might lead us to 
consider decreasing the amount of data stored in 

digital fo rm. Some of us might want to increase 
the amount of data to satisfy the needs of others. 
Or we could consider producing three sets of data; 
one for the hydrographer and his field sheet, one 
for the cartographer and his chart and one fo r 
those who require more detail than the first two 
documents can provide. 

Let us consider what we already have on hand. 

The echogram, sounding notes and boatboard are 
archived. So regardless of what data are recorded, 
processed or archived in digital form, any 
customer can derive whatever info rmation is 
required from the original survey documents , with­
in the constraints of scale, l ine spacing, 
positional accuracy and so on. I t should be noted 
that it is nearly always impossible to achieve a 
higher accuracy than that inferred by survey scale 
(± l mm at scale). 

The digital data set, collected and processed 
during the survey, is also archived in one form 
or another . The data may or may not have passed 
through ha rdware or software filters to reduce 
the amount of bad data, but it is a safe bet that 
there is still an abundance of garbage on record. 
Positions and depths could contai n errors, and 
the amount of bad data could depe nd on a numbe r of 
variables; t ype of positioning system, range, 
bottom type, dep th, weather, speed of vessel, 
condition of hardware, sophistication of software 
and so on . Obv ious ly, to hand this data set over 
to other agencies in its raw condition is 
ludicrous . The data would be useless without the 
echogram and sounding notes, and perhaps not a l ot 
more use with them. To edit the data set and then 
pass it on would be a difficult task. Some soft­
ware data massaging would be useful and most errors 
(especially the large ones) could be eliminated . 
The latest generation of data loggers have built­
in software to filter data on- l ine. Thi s has 
reduced the number of recorded errors. The next 
generation of depth digitizing hardware could go 
a long way towards correcting a major source of 
errors. 

The digital data set recorded on-board the survey 
vessel, even though it contai ns errors, is the 
source for the hydrographic fie l d sheet . Soundings 
are sel ected at.s urvey scale using algorithms to 
produce, as closely as possible, a final product 
that resembles a hand-inked field sheet. The 
selected soundings are stored in digital form, and 
are edited as the next step of the processing phase. 
This is the only data set tha t the hydrographer can 
guarantee to contain no depth or positional errors. 

In Atlantic Region the semi-automatic scaler is 
~ometimes used to digitize depths off-line, that 
have been recorded in analog form on the echogram. 
This data set is more likely to be clean, barring 
human error, and can be merged witb positions that 
have been digitized on or off-line. 

The edited digital data set, whetber selected with 
a computer software package or with some manual 
ass.istance , makes up th.e digital field sheet. 
Before to.e final field sheet is plotted , overplot 
that may be present from check lines or shoal 
examinations is eliminated, using the 'keep the 
shallow' philosophy. 

The completed field sheet is passed on to the 



cartographer and the digital data b_ase, containing 
only the soundings that appear on the field sheet, 
is archived . As we have pointed out, this is too 

. much data for the cartographer to utilize in his 
chart-making process, and too little data for 
other disciplines. 

Do we need two additional sets of data? 

A reduced data set for the cartographers' needs 
should not be difficult to produce. This data 
set caul d be worked into the computer-assisted 
chart making process. Since cartographers are 
our main customers and are getting into the auto~ 
mation business, we should strive to suppl y this 
data set. It waul d be derived from an error~free 
data set (the field sheetl so would require a 
minimum of editing. Some details need to tie 
worked out. Reducing the data set while retaining 
contour accuracy and field sheet detail is not 
just a simple matter of removing overplot. 

A larger data set for other governmental and 
private concerns is another matter . This digital 
data set already exists, remember, as the field 
sheet source data . But it is full of errors and 
would be difficult for another agency to use. The 
significant points (with in defined 1 imits) caul d 
be selected to represent the bottom profile. This 
would also contain a great number of errors , and 
would require a lot of editing . As digital data 
become more reliable the impact of the editing 
task would become less significant. 

One alternative has not been tried but seems feas­
ible. It would definitely increase the hydrogra­
phers' work load and may not provide enough data 
to satisfy the interested parties. The sounding 
selection process presently used by the Canadi an 
Hydrographic Service picks deeps as well as 
shallows. These deeps, and in fact some shallows, 
are not always plotted because there is no room 
at s urvey scale. If two soundings overplot, the 
bias is always towards th.e shallow. Only those 
soundings that are plotted are stored in di gita l 
form . But there is no reason to exclude the 
unplatted deeps and shallows from the digital data 
base , except that it will increase the amount of 
editing required. While daub 1 i ng the editing 
task it could still leave the user running for the 
echogram to see what the bottom really looks l ike, 

Conclusions 

To keep the sounding selection program as simple 
as possible, and easy for hydrographers to use and 
understand , it should b.e working with clean digital 
source data, This means that before any de pths 
are selected, th.e data recorded on the logger will 
need to be veri.fied and changes or deletions made 
as necessary. This i s not a trivia l concern and 
should, perhaps, 5e th.e focus of our attention for 
the next little while. 

The best place for quality control is at the 
source , and there has bee~ some work done in this 
area already. The depth and position filte rs in 
the NAVBOX (ft micro-processor based data logger l 
have helped to reduce the amount of bad survey 
data. Better depth digitizers and improved soft­
ware filtering techniques could greatly improve 
the reliability of recorded data and it could 
become possible to accurately forecast data through 
short periods of no data . 

Thi s may be incorporated in the next generation 
logging system but for the t ime being problems 
with bad data still exist. For instance, if a bad 
depth is selected as a critical data point (the 
recorded i ncorrect value i s shallower than t he 
rest) , this will cause other selection erro rs to 
be made. The preceding and following depths would 
be selected or discarded for the wrong reason . 
It wo uld be a definite adva ntage to eliminate t he 
bad depths from the digital source data before 
making a sounding selection. Bad positions wo uld 
have a s imilar effect on data selection. 

Interac tive editing techni ques could use up a lot 
of the hydrographers ' time and patience (something 
we are not all blessed with an abundance of). 
Still , the echogram could be reproduced from 
digital source data on a graphics display terminal, 
scanned for errors, and corrected. Positions 
caul d be edited in the same manner. New pos it ions 
to replace bad data coul d be interpolated, either 
linearly or quadratically . The program coul d also 
apply ca l i bration corrections to depths and 
positions. Depths would be selected from t hi s 
clean data set. 

For the f ield sheet, soundi ng selection from clean 
source data would be straightforward, imp lementing 
the selection algorithm presently used in t he 
regions . The clean source data could also be used 
reliabl y b_y other government and private concerns, 
to meet t heir particular needs. I am sure thi s 
data set will stil l be used side by side with the 
echogram. 

This leaves the cartographer stil l looking for a 
usea5le digital data base . Here we could take a 
number of approaches. The cartographer could 
ignore the digital data, as he is doing now, and 
concentra te on the graphic re presentation. Or we 
could offer the cartographe r a reduced data set 
that could fit directl y into his automated data 
process i ng scheme . One way to accompli sh this 
would be to plot the field sheet data at cha r t 
sca le with the overplot removed. Thi s would 
eliminate some of the detai l but, together with a 
contour package, would probably provide an 
accurate data base close to the needs of t he 
cartographer . A third alte rnative would be to let 
the cartog rapher reduce the field sheet da ta set 
as par t of the computer-assi sted chart-maki ng 
process. In any case, the digital data collec ted 
by the hydrographer shoul d have some place in the 
chart -making scheme. 

As a minimum requirement , the digital field sheet 
data base is being archi ved in each of the regions . 
Some dig i tal source data , fu ll of errors, has also 
been archi ved in Central and Pacific Regions. In 
addition, the Pacific Region has archived some of 
th.e data from i nte rmediate process ing steps. 

Recommendations 

Our first priority is quality control. Duri ng data 
acquisi t i on, or as the first processing s tep , a 
clean digital data source should be produced . It 
means developing hardware and software to accom­
plish the task, but would meet the requirements of 
other disciplines as well as hydrography. 

The sounding selection al gorithm presently in use 
throughout the Canadian Hydrographic Service 
appears t o satisfy our needs and should contin ue 
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to be used. Each selected sounding in th.is data 
set should be 1 abe ll ed with the time, day, year, 
launch, applied sounding reduction and survey 
seale (to imply positional accuracy}. Present 
practise is to record only depth a~d position, 
but once the data are manipulated during an over~ 
plot removal process (where soundings are sorted} 
or a chart production process, the extra infor~ 
mation becomes necessary to trace each sounding 
to its source . The selection program should 
eventually be rewritten to reflect changes in 
data reliability, in a simpler and easier to 
understand format . 

The data arch.ives for each field sheet sli.ould be 
comprised of 1. the echograms, sounding notes 
and boatboard, 2. the clean digital so·urce data 
and 3, a digital vers ion of the edited sounding 
selection, as it appears on the field sheet. 

A di gi ta 1 cartographic base, derived from the 
di gita 1 hydrographic field sheet base should be 
produced and incorporated into the computer­
assisted chart-making process. It should be at 
chart scale and accurately depict the detail 
recorded on the field sheet. It could be produced 
ei ther as the final hydrographic process ing step, 
or as the initial cartographic chart production 
task . This would not negate the need for a digita l 
field sheet, since the survey could cover a number 
of charts at different scales, and chart limits or 
scales can change. 

As the rules outlined in Hydrographic Standing 
Orders governing the production of field sheets 
are modified, other meth.ods of selecting sign ifi ­
cant da ta points could be cons i dered . A contour 
selection instead of a depth selectton could be 
made, for instance, as new chart formats evolve. 
The need for a formal graphic document sud1 as 
the field sheet may be questioned once the digita l 
data are complete, dependable and part of the 
chart-making process. 

Finally, if we ever sol ve all the probl ems of 
quality control and depth selection that are 
presently competing for time on our busy schedule , 
we are still a long way from producing a complete 
digital document. The problems involved in 
representing the remaining field sh.eet informati on 
(aids, contours , bottom samples , shoreline and so 
on) in digital form will soon need to be addressed, 
and possible solutions should not be far f rom our 
minds as we continue our search for new and exotic 
avenues to explore. 
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INTRODUCTION 

The main purposes of this probability study are to estimate 
the number of Pingo-Like-Features (PLF's) in a certain area 
of the Beaufort Sea, to establish zones of constant average 
PLF density, and to determine the optimal sampling method 
for future experiments. The findings of this report are based 
on sampling data provided from analysis of continuous 
depth profiles taken throughout the area of interest. 

There is strong statistical evidence to support the 
hypothesis that it is virtually impossible to detect a PLF 
smaller than 75 meters in diameter using the given sampling 
equipment and procedures. This hypothesis has been 
adopted here. Hence, no inferences can be made with regard 
to PLF's in the under 75m. diameter category. 

The main area of concern affecting reliability of estimates 
pertains to the sizes of detected PLF's. Accurate 
measurements of PLF diameters were not provided. Enough 
date to permit reasonable diameter approximations were 
available for only 63% of the PLF's. It was necessary to 
estimate the remaining 37% from incomplete data. The ac­
curacy of the latter estimates is questionable. 

THE PROBABILITY MODEL 

A given area R of the Beaufort Sea (see Maps 1 and 2) con­
tains an unknown number N of PLF's randomly scattered 
throughout R in unknown locations. Average PLF density is 
not constant over R but varies from one zone to another. The 
PLF's are mound shaped of various sizes and are assumed 
to have circular bases the diameters of which are unknown. 

The area R is partitioned into k regions. For 1 :s; j :s; k, the j-th 
region is sampled using continuous depth profiles along 
paralled lines spaced fi meters apart. All regions are shown 
on Map 1 labelled with their £-values. 

It is assumed that a given PLF will be detected if and only if 
the nearest sounding line intersects its perimeter with a 
chord of length greater than or equal to c meters. The con­
stant c is assumed to be known; its designation will be 
dicussed in a later section of this report. 

Let ni denote the (unknown) number of PLF's positioned in 
region j, 1 :s; j :s; k. (Note that n1 + n2 + ... + nk = N.) For 
1:s; i :s;ni and 1:s;j:s;k, let Xij denote the perpendicular 
distance from the centre of the i-th PLF in the j-th region (i.e. 
the ij-th PLF) to the nearest sounding line in the j-th region. It 
is reasonable to assume that the xr's are independently 
distributed random variables such thal each xii is uniformly 
distributed on the interval (0, ei/2). Denote the (unknown) 
diameter of the ij-th PLF by dij. 

chord 
length (c) 

_i __ --

sounding 
line 

Figure 1 

- ----------'> 

sounding 
line 

The chord length in Figure 1 must be greater than or equal to 
c meters in order that the ij-th PLF will be detected. This will 
happen if and only if 

Therefore, 

P(ij-th PLF will be detected)= 
\j(di/2)2 - (c/2)2 

f/2 

if~<fj 

if-~>£· . 
' "~ IJ ~ - J. 

These probabilities are listed in Tables 3.1 through 3.4 for 
c = 25(25)100m., d = 100(50)1550m., f = 50(50)1500m. 

With the given sampling equipment, operational procedures, 
and measurement techniques, it would be unreasonable to 
expect PLF diameter measurement accuracy better than 
± 25 meters. Therefore, without sacrificing reliability, 
diameter measurements have been rounded to the nearest 
50 meters permitting use of the binomial distribution to 
est imate the number of PLF's. 
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For a given subarea S, let 

Ns = Total number of PLF's located in subareaS, 

Ns( d,£) = Total number of PLF's having diameter 
= d meters that are located in a section of S where 
sounding lines are spaced£ meters apart, 

F/eif F<f 
p( d,£) = 

ifF~£. 

Ts(d,() = Total number of PLF's having diameter 
= d meters that are detected in a section of S 
where sounding lines are spaced f meters apart. 

Then the random variable T s( d,f) has a binomial distribution 
with parameters Ns( d,£) and p( d,£). This is an interesting 
and unusual application of the binomial distribution. Here 
the number Ns( d,£) of independent Bernoulli trials is the 
unknown parameter, while the probability of success p( d,£) 
is known; the reverse is the case in almost all applications. 
The natural estimator for Ns( d,f) is T s(d,£)/p( d,f ). This 
estimator is unbiased and has variance 

Ns( d,£ ){ 1 -p( d,£ )}/p( d,£) 

(hence, the standard error is 

..JTs(d,(){1- p(d,()}/{p(d,()}' ) . 

The estimator for Ns is 

Ns = ~ ~ T s( d,f)/p( d,f), 

with standard error 

~ 1 Ts(d,£){1-p(d,£)}/{p(d,£)}' 

Numerical estimates of Ns and their standard errors are 
listed in Table 5 for S = Zone A, Zone B, Zone C, Zone D, 
Zone E, Zone F, Zone Z, and Area R. All zones are shown on 
Map 2. 

The estimator for the number N(d) of PLF's in Area R that 
have diameter = d meters is 

N(d) = r; T R( d,f ),I p( d,f) 
i 

with standard error 

f TR( d,£){1- p( d,i)}/{p( d,i)}' 

Numerical estimates of N(d) and their standard errors are 
listed in Table 4 ford = 100(50)2100m. 

THE CONSTANT c 
The results of this report are based on the assumption that 
c = 75 meters. That is, it is assumed that a PLF will be 
detected if and only if the sounding line nearest the centre of 

the PLF intersects its perimeter with a chord length (ap­
parent diameter) greater than or equal to 75 meters. 

There is substantial evidence to support the validity of this 
assumption. Of the 190 PLF's found, 10 were detected with 
apparent diameters equal to 100 meters. None were detected 
with apparent diameters less than 100 meters. Since the ap· 
parent diameter figures were rounded to the nearest 50 
meters (184 of the 190 apparent diameters recorded are 
divisible by 50 meters), and since the lower limit cis likely to 
be approached very closely in at least one of the 190 trials, it 
is reasonable to specify c = 75 meters. If the correct value of 
c were 50 meters, there would have been an 84% chance of 
detecting at least one of the 190 PLF's with an apparent 
diameter less than 75 meters. Since this event did not occur 
it would be unreasonable to set c as low as 50 meters. 

If, in future sampling, different equipment and/or operating 
procedures were to be used the constant c would have to be 
adjusted accordingly. 

Tables 3.1, 3.2, 3.3, 3.4, provide PLF detection probabi lities 
for c = 25, 50, 75, 100 meters, respectively. 

DISTANCES BETWEEN SOUNDING LINES 

Map 1 shows Area R partitioned into many regions such that 
within each region it is reasonable to assume that the soun­
ding lines are parallel lines spaced a constant distance £ 
meters apart. The £-value associated with each region is 
clearly marked on the map. 

PLF DIAMETER CALCULATIONS 

PLF diameters were calculated using two different techni­
ques depending on the amount of data available. The 119 
PLF's listed in Table 1.1 were examined in sufficient detail to 
permit accurate approximations of their true diameters. For 
these PLF's diameters were calculated using the formula 

d = 2 ..J y' + (x/2)', 

where 

x = apparent diameter (chord length) 

and 

y = perpendicular distance from sounding line to PLF cen­
tre. 

i 
X 

sounding 
line 

PLF 



A list of the 119 diameters rounded to the nearest 50 meters 
is given in Table 1.1. 

The remaining 71 PLF's are listed in Table 1.2. For 68 of 
these, only the apparent diameter values (x-values) were 
available. Since the average perpendicular distance y from 
sounding line to PLF centre was 150 meters for the 119 PLF's 
listed in Table 1.1, the formula 

d = 2 ~ (150)2 + (x/2)2 

was used to calculate the diameters given in Table 1.2, ex­
cept for PLF numbers 1, 44, and 74. These three PLF's were 
given diameters equal to the average diameter among those 
having similar heights, because both their x and y-values 
were missing. 

CONFIDENCE INTERVALS FOR THE NUMBER OF PLF's 

Approximate 100(1-cx )% confidence intervals for the number 
of PLF's in the various diameter categories can be con­
structed using the data in Table 4 as follows. The true 
number is within the limits: 

(estimated number) ± (z1.cx: 12)(standard error) 

with approximately 100(1 -cx)% confidence, where z1.cx 12 is 
the (1-cx/2)th quantile of the standard normal distribution. 
Some specific values of Z1-cx/2 are listed below. 

1 - <X 

.90 

.95 

.99 

1.65 
1.96 
2.58 

For example, with approximately 95% confidence the true 
number of PLF's in Area R that fall into the 600m. diameter 
category is within the limits: 

11.97 ± (1.96)(1.08) (i.e. between 10 and 14 inclusive). 

Applying the same general formula, the data in Table 5 can 
be used to construct 100(1 -cx )% confidence intervals for the 
number of PLF's in the various zones. For example, Zone Z 
contains 48 ± (1.96)(5.00) (i.e. between 38 and 58 inclusive) 
PLF's with approximately 95% confidence. The combined 
Area R contains 300 ± 64 PLF's with approximately 95% 
confidence. 

ZONES OF CONSTANT AVERAGE PLF DENSITY 

Construction of zones of approximately constant average 
PLF density was accomplished in two stages. Initial 
estimates were made on the basis of visual analysis of a map 
of Area R that contained only the pattern of 190 dots in­
dicating the locations of all detected PLF's. To avoid visual 
distortions no other identifying marks, such as I.D. numbers 
and connecting lines, were made on this map. Also, careful 
consideration was given to the fact that distortions were 
caused by varying the distance £ between sounding lines. 
From this initial phase nine zones were tentatively created. 
Then estimates with associated standard errors were obtain­
ed for the t rue number of PLF's in each zone. Also, within 
each zone PLF density measured in PLF's per 100 sq. km. 
was estimated. By combining initial phase zones having 
nearly equal PLF density estimates, the number of different 
zones was reduced from nine to six. Map 2 shows these six 
zones labelled A, B, C, D, E, F. Estimates of PLF density with 
associated standard errors are listed in Table 5. 

Also shown on Map 2 and listed in Table 5 is the special Zone 
Z, a square region 256 sq. km. in size, that has been selected 
by the Institute of Ocean Sciences for intensive further study. 

FUTURE EXPERIMENTS 

The Optimal Sampling Pattern 

Using continuous depth profiles the optimal sampling pat­
tern is parallel sounding lines spaced £ meters apart. The 
distance£ should be held constant throughout the sampled 
area. Then the probability of detecting a PLF with diameter d 
is 

~je. if~<£. 

Hence, e can be set to attain the desired probability of cap­
ture for any size PLF. Detection probabilities for c = 75m. 
are listed in Table 3.3. For example, if it is desired to have a 
90% chance of detecting a 500m. diameter PLF, sounding 
lines should be spaced 550 meters apart. 

The Search for Remaining PLF's in Area R 

Suppose there are n PLF's in Area R having diameter ;::,: d 
meters that remain undetected. Enumerate them and let 
Pi( f) denote the probability of detecting the i-th one when 
sounding lines are spaced e meters apart. Then 

n 

IT P#l 
i= 1 

is the probability of finding all remaining PLF's in Area R hav­
ing diameters ;::,: d meters using sounding lines spaced e 
meters apart. These probabilities are listed in Table 7 for 
d = 100 (50) 500 and e = 50 (50) 500. They were computed us­
ing the data in Table 6 concerning the estimated number of 
PLF's that remain hidden in Area R. 

Parallel Search versus Crossing Search 

Let p(d) denote the probability of detecting a PLF having 
diameter = d meters. If the area is searched using parallel 
sounding lines spaced e meters apart, then 

~/e if~<£ 
p(d) = 

if0;::,:e 

(See Section 2). 

Alternatively, consider a crossing search pattern. Suppose 
the sounding lines are divided into two groups of parallel 
lines such that the lines within each group are spaced 2£ 
meters apart, and the two groups intersect at an angle 0, 
where 0< 0 <1r. 

PLF 

E9 

0 
,/' 

1 
2£ 

I 

8 

t. 
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If ~ ~ £ , the parallel search is clearly optimal 
because it is certain to capture the PLF. Consider the case 
where~<£. 

For i = 1, 2, let Gi denote the event that the PLF 
will be detected by Group i. Then G1 and G2 are independent 
events and 

p(d) P(G1 u G2) 

P(G 1) + P(G2) · P(G 1 n G2) 

P(G1) + P(G2) · P(G1)P(G2) 

= ~ +0 (~~y 
2f 2f 2C 

0 
1 
~2 

4f 

< ~ 

Therefore, crossing search is less efficient than parallel 
search. This result supports statements made above in "Op­
timal Sampling Pattern." 

Data Needed For Future Probability Studies 

If a new area were to be sampled from which a similar pro­
bability study were to be undertaken, the following sampling 
procedures should be strictly followed: 

(a) Continuous depth profiles should be taken along 
parallel lines spaced e meters apart. 

(b) The distance e should be held constant throughout the 
sampled area. 

(c) The same sampling equipment, operating procedures 
and measurement techniques should be used for the 
entire sampling task. 

(d) Each detected PLF should be examined in sufficient 
detail to obtain accurate measurements for apparent 
diameter, true diameter, and distance from PLF centre 
to sounding line. 

(e) If during the examination of one PLF another feature 
is accidentally located that would not have been 
detected from any sounding line, it should be examin­
ed and recorded separately from those detected by 
sounding lines. 

l · 
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TABLE 1.1 

PLF DIAMETERS 

ID# DIAMETER ID# DIAMETER ID# DIAMETER 

4 750 71 650 136 350 
5 500 72 500 137 450 
6 1200 73 1850 138 550 

10 350 75 500 139 550 
11 550 76 200 140 850 
13 1600 77 450 142 350 
14 350 79 400 144 550 
15 1900 80 800 145 550 
16 800 81 700 147 850 
17 900 82 400 149 650 
18 650 83 400 150 600 
20 400 84 550 151 600 
21 700 90 250 152 500 
22 400 94 550 153 750 
23 950 96 500 156 550 
24 1050 98 850 157 400 
25 800 101 750 158 700 
28 400 103 600 159 200 
29 650 104 1100 167 850 
31 350 107 400 169 600 
32 550 108 500 170 400 
37 650 109 900 171 1250 
40 1250 111 650 172 550 
43 450 113 500 174 600 
46 800 114 700 175 500 
47 1850 115 650 176 300 
48 650 117 1500 177 400 
49 950 119 1050 178 300 
50 850 120 950 181 600 
51 950 121 1050 182 400 
53 1000 122 800 185 1300 
54 150 123 650 186 1450 
56 1100 125 900 193 400 
59 600 126 900 194 800 
60 100 127 1700 195 250 
61 500 128 1800 201 1050 
67 600 129 500 203 100 
68 1500 132 300 204 350 
69 1350 133 1000 205 600 
70 450 134 1050 
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TABLE 1. 2 

PLF DIAMETERS 

ID# DIAMETER ID# DIAMETER ID# DIAMETER 

1 650 86 400 161 650 
2 950 87 350 162 650 
3 1050 88 450 163 800 
7 1250 89 450 164 1050 
8 900 92 1050 165 1550 
9 900 93 1850 166 500 

12 1050 95 650 173 500 
19 800 99 1250 179 500 
33 500 100 1350 180 450 
34 500 106 1350 183 500 
35 350 110 350 184 700 
36 300 112 600 187 300 
39 500 116 350 188 300 
41 300 118 800 189 500 
44 700 124 1600 190 300 
52 500 130 500 191 350 
57 450 135 350 192 600 
62 1900 141 350 196 350 
63 1000 143 400 197 350 
64 300 146 350 198 350 
65 350 148 1050 199 350 
66 2100 154 500 200 450 
74 650 155 350 202 400 
85 400 160 650 
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TABLE 2 

NUMBER OF PLF's DETECTED FROM SAMPLING 

~ 450 500 550 600 650 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 Row 
Totals 

100 1 1 2 
150 1 1 
200 2 2 
250 1 1 . 2 
300 3 2 2 1 1 9 
350 2 10 1 5 1 1 20 
400 3 1 4 5 2 1 16 
450 4 2 1 1 1 9 
500 2 8 2 2 3 1 1 1 1 21 
550 6 1 2 1 10 
600 5 3 2 1 11 
650 7 3 1 2 1 1 15 
700 4 1 1 6 
750 2 1 3 
800 3 1 1 3 1 9 
850 3 1 1 5 
900 5 1 6 
950 1 1 1 2 5 

1000 2 1 3 
1050 4 1 2 1 1 1 10 
1100 1 1 2 
1150 0 
1200 1 1 
1250 1 1 1 1 4 
1300 1 1 
1350 3 3 
1400 0 
1450 1 1 
1500 2 2 
1550 1 1 
1600 1 1 2 
1650 0 
1700 1 1 
1750 0 
1800 1 1 
1850 1 1 1 3 
1900 1 1 2 
1950 0 
2000 0 
2050 0 
2100 1 1 

TOTAL 190 
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TABLE 4 

ESTIMATED NUMBER OF PLF's IN AREA R BY DIAMETER 

c = 75 m. 

Estimated 
Number of Standard Diameter PLF's with 

Error 
I Diameters 

I > 75m. 

100 I 39.29 28.10 

I 150 i 11.11 10.60 
200 

I 
5.41 3.03 I 

250 5.44 3.08 I 300 I 19.48 5.29 
350 

I 
35.35 6.30 

400 26.84 4.74 
450 15.51 4.14 
500 26.78 3.46 
550 10.76 .96 
600 11.97 1.08 
650 16.42 l. 52 
700 6.01 .10 
750 3 0 
800 9.64 1.02 
850 5.79 1.18 
900 6 0 
950 6.17 l. 37 

1000 3. 52 .88 
1050 

I 
10.20 .48 

1100 2.45 .81 
1150 0 0 
1200 1 0 
1250 4 0 
1300 1 0 
1350 3 0 
1400 0 0 
1450 1 0 
1500 2 0 
1550 1 0 
1600 2 0 
1650 0 0 
1700 1 0 
1750 0 0 
1800 1 0 

'· 
l 

1850 3 0 
1900 2 0 
1950 0 0 
2000 0 0 
2050 0 0 
2100 1 0 

TOTAL 300 32.41 
STANDARD ERROR 
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TABLE 5 

ESTIMATED NUMBER OF PLF's BY ZONE 

c = 75m. 

Estimated Estimated 
ZONE Number of Standard Number of 

Standard PLF's with Error PLF's per 
Error Diameters 100 sq. km. 

> 75m. 

A 47 4.96 I 23 . 0 2 . 43 

B 56 3.79 I 7.5 . 51 
(Two Disjoint Areas) ! 

c 69 5.24 2 . 2 .17 
(Two Disjoint Areas) 

D 67 27 . 74 2.7 1.11 

E 32 3.31 I 1.0 .11 I 
(Two Disjoint Areas) I I 

I 

F 29 14.35 0.2 .09 
(Two Disjoint Areas) 

COMBINED (i.e. AREA R) 300 32.45 1.3 .14 

z 48 5.00 18.8 2.00 
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TABLE 6 

ESTIMATED NUMBER OF PLF's IN AREA R 

THAT HAVE ESCAPED DETECTION BY DIAMETER 

c = 75m. 

Estimated Number of 
Diameter PLF's with Diameters > 75m. 

That Are Hidden in Area R 

100 37 
150 10 
200 3 
250 3 
300 11 
350 15 
400 11 
450 7 
500 6 
550 1 
600 1 
650 1 
700 0 
750 0 
800 1 
850 1 
900 0 
950 1 

1000 l 

TOTAL 110 



TABLE 7 

PROBABILITY OF DETECTING ALL HIDDEN PLF's 

Table Entry = Approximate probability that all rema1n1ng PLF's 
in Area R having diameters ~ d meters will be 
found if the area is searched using sounding 
lines spaced ~ meters apart. 

1:\ c = 75m. 
--·-- --~· 

so 100 150 200 250 300 350 400 450 

~ 100 1 .00 .00 .00 .00 .00 .00 .00 .00 
~ 150 1 1 .24 .01 .00 .00 .00 .00 .00 
~ 200 1 1 1 .80 .35 .08 .00 .00 .00 
~ 250 1 1 1 1 .87 .35 .03 .00 .00 
~ 300 1 1 1 1 1 .70 .09 .00 .00 
~ 350 1 1 1 1 1 1 . 70 .08 .00 
~ 400 1 1 1 1 1 1 1 .82 .20 
~ 450 1 1 1 1 1 1 1 1 .91 
~ 500 1 1 1 1 1 1 1 · 1 1 

22 

500 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.40 

.93 
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The 1980 HMS Breadalbane Expedition 

M.l. Mogg 
Te/efix Canada 

Thornhill, Ontario 

During the 19th century, several attempts were 
made to find a North West Passage from Europe to 
the Orient. The Franklin Expedition was the last 
and the largest of the British Admiralty expedi­
tions and as with all previous expeditions it met 
with failure . Sir John Franklin and 129 of his 
men spent the winter of 1845-46 in Erebus and 
Terror Bays, at th.e South West tip of Devon Island -
a latitude of almost 750 North. In the summer of 
1846 the two expedition ships, HMS EREBUS and 
HMS ~RROR, sailed to the Southwest and disappeared . 
As the years passed , over 40 ships sailed into 
the ice of the Canadian Arctic in search of 
Franklin's party. HMS BREADALBANE was one of 
those ships. She was built in Glasgow in 1843, 
displaced about 430 tons, was 120 feet long , and 
looked similar to the illustration shown in 
Figure l . 

In August 1853 the expedition ships, BREADALBANE 
and PHOENIX, arrived at Cape Riley where they met 
the NORTH STAR, the depot ship of Belcher's 
squadron. 130 tons of coal were unloaded from 
the BREADALBANE onto th.e flat shore at Cape Riley. 
On Sunday August 21st, the ice began to move in 
and the PHOENIX towed the BREADALBANE towards 
Beechey Island ( the Phoenix was a reinforced , 
propeller-driven ship; whereas the Breadalbane 
was a wooden sailing ship) . The ice moved so 
rapidly that it trapped the BREADALBANE, broke 
through the hull and sank the sh i p within fifteen 
minutes . Fortunately, there was no loss of li fe; 
however, the crew had little time to gather thei r 
personal belong ings or offload the remaining 
cargo. The Second Master of the PHOENIX estimated 
that about 160 casks and packages went down with 
the ship. 

,-------------------~ -···-- - ------·-----·--·- ·--- - - - - - . ------- - - --- -- ------- --·------ - ------ "J;t .. ITJ'?":\"XI "I/. i 

.11. -/, \' ~/" . fJ I J /.,'j.!:,; : / .. l't,' .Pl . , .I , "1' 

I~ i' ' I' I I r: ,'i I I I 'I ' 11 F 

.,i(J(I Tt.~,-.,·. 

'.:. :.~--~~-::----· 

; ____ ._. _ __ --- --.· 

Figure 1. Ship Similar to Breadalbane 

I· 
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Two recent expeditions, in 1978 and 1979, were 
mounted in an attempt to locate the wreck of the 
BREADALBANE. These were unsuccessful, partly 
because of adverse conditions in the area and 
partly due to inaccurate positioning equipment. 
It was decided that there would be one last 
attempt in August l9BO using Klein side-sweeping 
sonar and a Tell urometer MRDl positioning system. 
TELEFIX CANADA was asked by Dr. J. Macinnis of 
Underwater Research to loan the Tell urometer equip­
ment and an operator to provide coverage of the 
designated area and to accurately position the 
wreck if it was found. I willingly became the 
desi gnated operator because of my technical inter~ 
est and, being ex-Royal Navy, I also wanted to 
participate in the possible discovery of a Royal 
Navy wreck . 

Charts of the area were provided by the Canadian 
Hydrographic Service together with tide data in 
Erebus Bay at the time of the sinking. The 1961 
Hydrographic chart of the area (F igure 2) is quite 
a contrast to the 1854 vers ion produced in Engla nd 
(Figure 3). 

The members of the expedition were Dr. J. Macinnis, 
G. Kozak of Klein Associates Inc., Morris Haycock . 
the Arctic Geologist and artist, Emery Kristoff 
and Al Chandler of the National Geographic Assoc­
iation · part sponsor of the expedition, Chris 
Matthews · a studen t from Uppe r Canada College, 
and myself. We were later joined by Geoff Macinnis, 
and Bill Mason of the National Board . After arriv­
ing at Resolute in the early ho urs of August 13th 
the ,equipment and personnel we re ferried by ' 
helicopter to the CCG JOHN A. MacDONALD which had 
been kindly placed at our disposal. 

Figure 4. Side Scan Sonar Trace 
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Figure 5. Echo Sounder Trace 

While en rou te to Beechey Island the various instru­
ments were installed on the ship and s i nee the ice 
conditions were fairly good, the search began on 
the evening of August 13th . 

Bearing in mind the 1853 documents, we decide d to 
cover the area along the south side of Beechey 
Island, with tracks parallel to the coast and with 
offset spacing, to ensure complete coverage with 
the side-sweeping sonar. The total system consisted 
of an MRDl system with shore stations at Cape Riddle 
and Cape Riley, a Centronics alpha-numeric printer 
to pri n~ al~ range data, a Tektronics track plotter, 
the Kle1n s1de-sweeping sonar, and a Kelvin Hughes 
echo sounder. The first two legs of the search 
showed that the sea bottom in the area was scoured 
with many gouges. Nearing the end of the third 
leg, the trace of an unidentified object on the 
bottom appeared on the Klein recorder and a series 
of extra fi xes were taken. On returning to this 
position, a clear outline of the wreck was obtai ned 
which also showed up clearly on the Kelvin Hughes 
record. On the Klein recorder, the shadow produces 
more information tban the plan view, and in this 
case the shadow showed that two masts were still 
standing on the almost-upright wreck (Figure 4}. 
The echo sounder trace gave us not only the depth 
of the wreck at 95 metres, but also showed the 
tops of the masts quite clearly (Figure 5) . We 
had accurately located the most Northerly shi pwreck 
ever discovered] 

August 14th was spent crossing the wreck at differ­
ent angles i n order to obtain various views, and 
to mean out the position differences caused by the 
distance between the MRDl Antenna on the ship and 
the Klein "fish." , which was towed behind the shi p 
(.Figure 6). 

Tel egrams of congratulations we re received from t he 
Prime t1inister and the Governor General. The 
Governor General suggested that the EREBUS and 
TERROR should be next on the list for discovery but 
the lack of data on these ships may make their 
discovery a much more difficult task. 

On August 16th, we decided to grapple the wreck 
and send down underwater vi deo and 35 mm cameras 
to verify the finding and the condition of the 
ship. From a ship's launch, two lines and marker 
buoys were secured to the wreck; but during the 
night both were carried away by the ice. Thi s 
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exercise was repeated the following day and success­
ful video and 35 mm photographs were obtained 
clearly showing the wreck to be in a good state of 
preservation. 

The entire operation indicated that th.e Klein/Tell­
urometer MRDl combination is ideal for inshore 
wreck hunting . There are two phases to a wreck 
search of this nature, the initial area coverage 
and the subsequent criss-crossing of the wreck 
location. One of the programmes in the MRDl enables 
the operator to plot the ships track at any scale . 
This was particularly useful since the scale of 
1:36,000 used for the first phase was changed to 
1:18,000 during the second phase where maximum 
accuracy was required to direct th.e search ship 
over the wreck . 

Recent shipwreck discoveries have been stimulated 
by the prospects of treasure and the possibility 
of making a fortune . HMS BREADALBANE is of histor­
ical value only, treasure of a different sort . 
The cargo should be well preserved in the cold 
Arctic waters and its recovery sh.oul d produce a 
mass of information on the marine clothing, equip­
ment and food of the period. It is even possible 
that some of the food on board will still be 
edible. It is hoped that in the Spring of 1g31 
some of the cargo will be salvaged. Being a 
Royal Navy ship, there is probably some Naval Rum 
on board and I hope to take part in this final 
phase! 

Figure 6. Plot of Ship's Track 
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The Field Sheet as an Inefficient Medium 

M.J. Casey 

Central Region 

Canadian Hydrographic Service 

Burlington, Ontario 

In many ways th.e science of Hydrographic survey­
ing can be considered a classical form of 
statisti cal analysis. If statfstfcs can be 
defined as the science of t he design and execut ion 
of a sampling program for the purpose of modelling 
a complex, immeasurable population , then this is 
clearly the case. Th.e population in this ins.tance 
is the actual lake or sea bottom and the sampled 
portion is the sounding track - either descrete 
as in the case of spot soundings or continuous as 
in the case of the analog depth. recording. Th.e 
initial problem is the same in hath. cases , i .e . , 
to design a suitable sampling program which will 
bes t brin g out th.e characteristics of the true 
population . Just as the hydrographer can never 
hope to fully model the lake bottom, so too the 
statistician can never hope to truly define the 
population . In fact, it is not the function of 
either profess ion to do this. Th.e hydrographer 
is primarily interested in navigation and i s quite 
prepared to bias his mode l in fa vour of shallow 
depths if he feels that this bias will improve 
the usefulness of the chart. Hi s function is t o 
show the least depth at every sounding locati_on 
and in many cases th.e depth of water is consider­
ably deeper in the geographi·c area where tile 
sounding is shown. To min imize costs both profes ­
sions also have the goal of best representin g the 
hidden population with the minimum number of 
samples. Bu t three areas where the professions 
differ are in the collection, analysis and di splay 
of their data. In these areas, I feel the s tatis­
tician does a much better job. 

We are both interested in anomalies- shoals in 
the case of hydrography . He re we take the si mple 
route and plot all of our s i gnificantly shallow 
soundings . The statistician on th.e other h.and has 
a much more flexible game plan . He begins by 
des igning the best possible sampling program given 
hi s initial information, but he can and often 
does change this to exploit unforeseen anomalies. 
He does th is by analysing his incoming data and 
by testing and re-testing various hypotheses, con­
stantly na r rowing his scope and increasing his 
resolu tion until the hidden parameters are defined. 
Taking a specific example, this is analogous to 
t he Lake Erie hydrograph er faced with the prospect 
of s urveying the very gentle slopes of the nort h 
shore (with few anomal i es) constantly widenin g his 
line spacing in predictable areas and tightening 
up in shoaler more unpredictable areas - something 
which is not allowed under the tradi.tional rules. 
A strictly regimented line spacing is defined 
well before the survey begins and although a 
narrowing of line spacing is all0t1ed, it is at a 
t i me penal ty, for the hydrographer i s not allowed 
to compensate with a wider spacing in t he predict­
able areas. Thus the survey manage r i s often 
faced with a dilemma - to slow progress in order 
to thoroughly in vestigate an area or to continue, 
having at least "followed the book", and acquire 

his mini mum coverage. 

Another penalty - and a severe one in terms of 
point effici ency* - i s in the display of this 
in formation. There is only room for so many so und­
ings in a particular area - no matter how comp lex. 
Now it is the chief function of a hydrographer to 
find the l east depths in his survey area . He i s 
guided in th is search by his sounding data . 
Questionabl e areas are sounded at a greater in ten­
si ty and many extra miles are logged in orde r to 
truly map the shoals. Th us many extra soundin g 
mi l es have to be run in order to change even one 
original sounding and often no soundings are 
changed at all; the excess mileage merely satisfies 
the hydrographer that no shallower depths exi st in 
the area in question. In fact, this represents to 
me a grea t l imitation on the quality and overall 
usefulness of the field sheet . What is requ ired, 
in my opi nion, is a methodology whereby the shal low 
sounding bi as can be safel y removed and all l ogged 
data used i n the definition of the lake bottom 
model. The statistician, when faced with a dynamic 
continuous population, will na turally look for t he 
best dynamic, continuous model - a numerical model 
or system of equations. We hydrographers can al so 
model our population with a continuous mode l by 
using some form of automated contouring . The us e­
ful ness of a fully contoured chart has a 1 ready 
been demonstrated by A. Pittman and R. Cashen in 
thei r paper presented at the 16th Annua l Hydrogra­
phi c Conference i n Burlington, 1977 . Now the ti me 
has come to use, either in the field or back in the 
office, a suitable, automated, contouring package. 

Consider for a moment what we are now doin g on 
automated surveys. We measure with our survey 
ves sels a continuous, depth profile. Our real 

. time logging software then reduces this to a 
representative sounding every second, usuall y a 
5-l reduction. Off-line processing typically 
reduces this further by 30-1 and overplot removal 
probably reduces the data file by another 10-15%. 
The result of all of this processing is the 
creation of a data base of descrete sample points -
each point representing the least depth of wate r 
beneath its plotted positi on . At this stage the 
sheet i s manually contoured and any semb l ance of 
sc i entific method is now swamped by the contourer ' s 
subjective "feel" for what he is doing . Th is 
subject opens the proverbi a 1 "can of worms" as far 
as hydrographers are conce rned. In ambiguous areas 
the res ul ti ng con tour choi ce often has more to do 
with game theory than geomorphology! In fact, it 
has often been said that two hydrographers given 
the same data se t (of average complexity} wi l l not 
derive the same contour set. But s urel y t hi s is 

* point effici ency i s defined as the cost of the 
survey per sounding used on a published chart. 
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all wrong! The descrete samples (soundings) can 
be taken from the contour set, if this is desired, 
but the reverse is not a valid technique. Yet 
it is this contour set which is used as the basis 
for the contours on the chart. Surely the ideal 
is to use a 11 soundings acquired to produce the 
most representative bottom model possible. This 
can only be accomplished by using an automated 
con touring package . Then the same con tours 
derived fo r the field sheet can be used for the 
chart. By its very nature the contour algorithm 
uses all the information given · it, regardless of 
some arbitrary, survey scale-dependent, overplot 
constraint. In fact, the more information the 
system is given the better the resulting contour 
set. Now the OIC can expect a real payoff for all 
his shoal development soundings, his check~lines 
and interlines as he is assured that aZZ logged 
information will be used in the generation of the 
contour set . Now that is efficiency! 

CAT ENVIRONMENTAL 
INFORMATION SYSTEMS 
(PC811 0/2200) monitor 
the natural 

world · ·~- -- --~ -- .. 
• 
~2211111 

Continuous, accurate, "real time" 
data on the changing environment is 
now available (ever. in cases of 
power failure) at the user's location 
- office , plant, etc. - anytime . Up 
to 256 environmental factors -
water level, precipitation, tempera­
ture, Rei. H. WS, WD, etc - can be 
m onitored . Portable units assess 
data at remote sites - despite severe 
cl imatic conditions. CATs modular 
a pproach m eans comple te " turn 
key" or "stand alone" systems are 
fitted to a user's requirements and 
budget. 
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- user programmable systems 
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The Canadian Princess 

R.W. Sandilands 
Pacific Region 

Canadian Hydrographic Service 
Sidney, B. C. 

In a previous article lCharlie Golf Foxtrot 
Quebec, Edition 20, pp. 1-3) we left the 
CSS WILLIAM J. STEWART in mo thba 11 s await i ng b i ds 
to the Crown Assets Disposal Corporation. 

Shortly after th.at article went to press she 
started a new career on the West Coast. Purchased 
by Bob Wright, a Victoria businessman, for a sum 
"in excess of $100,000" she was towed from the 
Institute of Ocean Sciences, Patricia Bay to the 
Inner Harbour of Victoria for an e.xtensive refit. 
Incidentally, Mr. Wright also recently acquired 
the ex-Hydrographic vessel AMFABELL for charter 
fishing in the Hakai Pass area of B.c. and so has 
a greater year round 'hydrographic tonnage' than 
the Hydrographic Service with its time shared 
only tonnage! 

The Government retained use of the name WI LLI AN J . 
STEWART and it was not until the end of the re­
fit that the STEWART was reborn as the CANADIAN 
PRINCESS. 

The plans for her were ambitious and innovative, 
in character with her new owner who also owns Oak 
Bay, Pedder Bay and Bosun's marinas as well as 
other tourist enterprises in the city and in 
Ore.gon. In addition to these activities 
Mr. Wright finds time to be a Victoria Alderman 
and Director of B.C. Steamships. 

Ucl uelet and Tofino are the two settlements at 
the extremities of the Pacific Rim National Park 
which is fronted by Long Beach, a magnificent 
open sandy beach, and also includes the Broken 
Group in Barkley Sound. Opened in the early 70's 
the park is accessible by road from Port Alberni 
and is drawing a large number of visitors to the 
area with an ever i ncreasing demand for tourist 
facilities . In an astute move Wright has convert ­
ed the old STEWART into a fl oa ti ng hote 1 with 
accommodation for 80 guests including a dining 
room and licenced lounge facilities. 

On completion ,of her refit the CANADIAN PRINCESS 
was towed to Ucluelet where a berth had been 
dredged for her in a mud basin adjacent to the 
Government floats and alongside the main highway 
into town. Tied up alongside she became the focal 
point for the first Canadian West Coast sport­
fishing operation catering to deepsea salmon buffs. 
Running tender to her for this activity are four 
43 foot Delta fibreglass boats each capable of 
carrying fourteen anglers out to the prime salmon 
fishing areas i.n and off Barkley Sound, The boats, 
the UCLUELET PRINCESS, SALMON PRINCESS, NOOTKA 
PRINCESS and BARKLEY PRI NCESS, are well fitted out 
with radar, echo sounders, radios, Loran C, a 
small galley and comfortable cabin. 

In addition to the morning fishing trips these 

boats run afternoon nature trips through the 
Broken Islands in Barkley Sound and sunset cruises 
off Long Beach. Scuba fishing cruises are also 
contemplated . 

The former chart room and surveyors lounge area 
have become a licenced lounge appropriately called 
The Chart Room Lounge. A bar occupies the port 
side aft and the brass rails which used to be fixed 
to the chart tables have been joined to form a 
foot rail for th.e bar. The original panelling has 
been retained and the bar features a blow-up of 
Captain Richards' 1861 chart of Barkley Sound. 
The square ports have been reta i ned and the old 
slide blinds have been removed and replaced by 
curtains. A second companionway has been added 
forward so that there are now two leading from 
the main deck level to the former hydrographers' 
quarters area. 

All this area has been opened up and now forms 
The Stewart Room . This is the dining area and is 
presided over by an enlarged photograph of 
Mr. William J . Stewart. It can accommodate 90, 
seated at circular tables with "captains chairs" . 
Again the essential essence of being onboard a 
ship has been retained. The channel plating, 
ventilator system, sundry pipes etc., are left 
open to view. The old surveyors' pantry has been 
enlarged by adding the chief steward's cabin to 
the area. 

Disappointingly the selection of photographs 
decorating the bulkheads of these areas show 1 ittle 
of the ships former career as a survey vessel and 
are almost entirely devoted to shots of fishermen 
displaying their catch, but then that is the 
aspect of her career that Wright wishes to promote 
co.me here and catch the big ones. Despite a poor 
season for salmon, reports are that Wright's 
fishing captains are doing just that. 

The upper deck has seen few changes though the 
addition of canvas 'directors chairs' on the 
after deck which is now covered by an awni nn, 
provide a touch of colour and a pleasant c to 
sit on deck, glass in hand and admire the west 
coast scenery. 

The fanner Master's and Chief Officer's cabi.ns aft 
of the bridge are now accommodation for the Captain 
and his wife . Sadly the old "hen house" or upper 
bridge plotting table on the upper bridge is gone 
but only the purists would claim that odd structure 
did anything for her silhouette. 

In place of the sounding launches and lifeboats 
Wright has added six fibreglass boats thus giving 
tfte outward appearance of a ship ready for sea, 

There are few changes in the cabins which are now 
staterooms of various sizes and old crew members 
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The Canadian Pri ncess Photo Cr edit: Bob Wright 

will have memories of th.e after lower crew's mess 
which retains its old nickname of Th.e Glory Hole , 
but with the added stature of being called a · 
stateroom where six fishing buddies can get 
accommodation at less than $10 per head. 

Th.e radio room, operator's cabin and 3rd Mate's 
cabin have been knocked into one and form the 
general office and reservation desk. 

At an opening ceremony on 21 June, Wright launched 
the CANADIAN PRINCESS on her new career in a first 
class fashion. A superb buffet and open bar 
waul d h.ave gladdened the heart of nydrograpners 
who sailed onboard on her 'dry' days with 
depression day Government rations . Three piper s. 
from the Canadian Scottish sk i rled a welcome to 
the more than two hundred guests from th.e surr ound­
ing area and those flown in from Yi:cto r ia , Rep­
resentatives of the Provincial Government Depart~ 
ment of Travel Industry, the City of Victoria and 
local dignitaries attended and wish.ed th.e new 
owner success in his new venture . 

Wright confessed that the yenture started as a 
dream and a labour of love for him and his wife 
t1arti who was responsible for the interi.or deco r . 
and that the final bill for th.e venture was between 
one and two million dollars . 

Canadian hydrographers can be pleased that their 
old ship did not find her way to the scrapyard 
and that she has a new lease of life on Canada 's 
west coast where during her active hydrographic 
life she made the coast safe for navigation, 
Like many an old hydrographer sh.e will spend h.er 
retirement years i.n peace "gazing over the water 
with a glass in her h.and" . We wish her well in 

her new endeavour . 

No te: Reser va t ions can be made through : 

Oak Bay Marina 
132 7 Beach Drive 
Victoria, B.C . 
vas 2H4 (604J 598-3366 

Or Uc luelet (60 4 726- 7771 

I· 



I Notes I 
Solar Panels-Arctic Power 
During the tracked vehicle portion of the 1980 
winter survey of WClintock Channel in the Arctic 
Islands, the Canadian Hydrographic Service Central 
Region survey party, headed by t~r. Paul Davies, 
used solar panels to charge the batteries at the 
Mini-Ranger transponder sites. The system operated 
successfully for a period of twenty-two days and 
produced an estimated saving of 11 hours of heli­
copter time. 

The details of the system have been reported by 
R. D. Coons and E. 0. Lewis at the 1980 C.H.S. 
Convention in Halifax. The system, as it was 
used in the Arctic, consisted of: 

1) two 100 amp . maintenance-free, lead-acid 
batteries 

2) one timer 
3) one Solarex High Density Unipanel. 

Each solar panel weighs 11 pounds and is 24 x 24 x 
1 l/4 inches in dimension. The panel has a 12 or 
24 volt output at the panel junction box. The 
voltage at peak power (24 volt output) is 28 volts 
and the current at nominal voltage is 1.35 amps . 
The system is portable enough to be transported 
by a 206B Jet Ranger and set up in 1 ess than 
10 minutes with a min imum of tools. The timer 
can be preset in the field office, and a small 
internal battery provides power until it is 
connected to the site i nsta 11 a ti on. 

Before installation in the field, the system was 
tested at the Hydrographic Base Camp. A Mini­
Ranger transponder, two 100 amp. batteries, a 
timer, and a solar panel were set up at the end 
of the air strip. The transponder was interrogated 
by a range console at the camp for 12 hours each 
day over a period of 12 days. The system was shut 
down by the timer during the 12 hours of darkness 
to conserve battery 1 ife. During the test, the 
system consumed approximately 100 amp.-hours and 
the solar panel had replenished 48 amp.-hours. 

Later the sys tern was moved to the a rea of the 
tracked vehicle survey for a period of 22 days. 
During this period, the batteries were not changed 
and the only visits to the transponder sites were 
to get readings from the amp.-hour meters on the 
solar panels. 

The solar panels proved to be an efficient method 
to power the ~1ini-Ranger positioning system during 
the tracked vehicle survey. Since progress with 
the tracked vehicle was slow, the transponders 
remained at the same sites for long periods of 
time. Although a helicopter was still required 
to ferry the crew to the tracked vehicle, a side­
trip to replace batteries was no longer required. 
As a result, the tracked vehicle crew and the 
hydrographer waiting for the helicopter to return 
to camp could both get an earlier start. During 
this survey, an estimated 11 hours of helicopter 
time ($290/hour) were saved and there was no down 
time because of dead batteries . 

Martin Karlsen as the Benjamin Bowring 
Canadian hydrographers at the Atlantic and Central 
Regional offices will remember the charter vessel 
~RTlN KARLSEN, Last year the ship was bought 
from Karlsen Shi.pping Co. by the British Trans 
Globe Expedition. This expedition, which has con­
siderable commercial financial backing intends to 
circle the globe over each of the Poles. The 
expedition is lead by Sir Ranulph Fiennes. Recent 
word indicates that BENJAMIN BOWRING, 11hich is 
the new name for MARTIN KARLSEN deposited a five 
man team at Sanae in the Anarctic last January. 
A party of three will then cross the continent and 
be picked up by the ship on the far side. The 
ship is then to sail to the Western Coast of the 
U.S.A. and Canada where the party will go over­
land again, cross the Arctic Islands and Polar 
Ice Pack, and be picked up by ship in the vicinity 
of Spitzbergen . 

International Symposium on Positioning a Success 
An International Symposium on Positioning at Sea 
took place in April, 1980, at the University of 
Southampton, England. The National President of 
CHA attended the conference, along with more than 
140 other delegates representing 12 countries. 
Five Canadians were on hand to present four papers 
during the three day symposium. The 19 papers 
covered various subjects ranging from satellites 
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to Loran-e, from industrial offshore positioning 
requirements to positioning relative to the seabed. 
Copies of each paper were distributed to conference 
delegates when they registered . The fact that the 
paper had been read before or during the presenta­
tion seemed to stimulate more than the usual amount 
of discussion. An interesting manufacturers' 
exhibit complemented the proceedings. 

The symposium was co-sponsored by the CHA, but 
its success was mainly due to the hard work of The 
Hydrographic Society, although the weatherman 
might claim part of the credit for being so co-op­
erative, Congratulations on a fine effort. 

Copies of the conference proceedings, price £20 
each, are a~ailable from The Hydrographic Society, 
North East London Polytechnic, Forest Road, London 
Ell 4JB, England (Te 1 : 01-590 7722). North Amer­
ican subscribers may obtain copies, price US $45 
each, from the Society's American Branch, 
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6001 Executive Boulevard, Rockville, Maryland 
20852, USA (Tel : (301) 443 8013). 

Canadian delegates shown above were, l to r , 
Adam Kerr, Dave Wells, George Macdonald, Dave Gray , 

missing - Rick Bryant 

Surveying and Mapping 81 

The UK National Land Surveying and Mapping Confer-

That Ott to Do It! 

The interested group of people shown above we re 
gathered to watch Ab Rogers (who is familiar t o 
all in the Canadian Hydrograph i c community, I' m 
sure) install an Ottboro tide gauge . The yea r was 
1964 and the location was Cumbe r land Sound near 
Pangni rtung. The Ottboro case i s located in front 
of the ladies, slightly to the left of centre. 

ence will be held at the University of Reading I I 
from March 30.th to April 3rd, 1981. The program L t th Ed 't 
of events will include eight half-day technical etter 0 e I or 
sessions, an exhibition of instruments and equip-ment, social events, ladies tours and a display .. ____________________ .. 
of mapping . For further information write t o: 

Survey and Mapping 81 
The Royal Institution of Chartered 

Surveyors . 
12 Great George Street 
Parliament Square 
London SWlP 3AD 

Admiral MunsonRe·Eiected President 
-of Hydrographic Society 
RearAdmiral Robert C. Munson , NOAA, Associate 
Director, Office of Fleet Operations of the 
U.S. National Ocean Survey, has been re-elected 
President of The Hydrographic Society. 

As Associate Director, Office of Fleet Operations, 
Admiral Munson i s responsible for the management 
of the fleet of 25 ships of the National Oceanic 
and Atmospheric Admini s tration (NOAA). These 
vessels support programs that include coastal 
research, fisheries assessment, oceanography and 
hydrography throughout U. S. waters. Prior to 
this appointment, h.e was Director of the Atlantic 
t1arine Center of the National Ocean Survey with 
responsibility for the management of the east 
coast fleet of ships. 

Admiral Munson became President of The Hydrographic 
Society in June of last year when he succeeded 
the present Hydrographer of the Navy, Rear Admiral 
D. W. Haslam~ CB, OBE . 

Visit to Mr. F.C.G. Smith-
Retired Dominion Hydrographer 

On June 9, while visiting the Nova Scotia Land 
Survey Institute and a fie l d party at Yarmouth , 
I had the pleasure to call on t1r . F.C . G. Smith , 
retired Domi nion Hydrog rapher . Mr . Smith and h.is 
wife live i n a fine old house on the ma i n street 
of Annapolis. Although he is now quite elderly 
I found hi m to be very alert. He was Dominion 
Hydrographer from 1~52 to 1957 and continues to 
take a keen interest in the Canadian Hydrographic 
Service. 

I had a long and interesting talk with hi m, re., 
calling his work in Hudson Strait and hi s ·la t e r 
service in Engiand during the First World War . 
He started in the Army and later obtained a 
commission as a lieutenant in the Navy as a result 
of a visit to th.e then Hydrographer, Admi ral 
Parry. 

Mr. Smith keeps in contact with Colin Martin and 
was visited not l ong ago by Sandy Sandilands 
during Sandy's research into th.e hi s tory of the 
C.H.S. . 

A matter for which we, particul<~rly in tf:ie Atl<~ntic 
Region, must be th.ankful ts th.at it was Clifford 
Smith who was largely ben.i.nd the acquisitton and 
design of our major survey resource, tfi.e C. S. S. 
BAFFIN. 

Adam J, Kerr 

I· 



I News from Industry I 
New Loran C Navigation System from lnternav 

Internav recently announced its new LC-360 LORAN-e 
Navigation System, a compact, advanced technology 
unit combining unsurpassed accuracy with operating 
simplicity. 

The LC-360 displays vessel positions to a tenth 
of a second of latitude and longitude . This pre­
cision stems from a high accuracy receiver, which 
measures the transmitted LORAN signals to 
hundredths of microseconds. 

The new LC - 360 offers several other major benefits. 
Th.e sys tern performs instant conversion of LORAN 
time differences to latitude and longitude, and 
vice versa . A forty waypoint memory allows for 
opera tional flexibility and route planning, with 
an "instant entry" capability which allows fi shing 
marks, diving locations and other positions of 
interest to be instantly stored as waypoints and 
accurately returned to again and again , The 
LC-360's non~volatile memory also stores LORAN 
chain number, secondaries, waypoints and all 
other data even after the set is turned off. For 
the next voyage, the operator need only touch 
the ON button for full LORAN service. 

At all times , speed over the bottom and course 
made good are instantly avai.lable, and all other 
navigational functions such as Waypoints Sele~ti?n , 
Range Bearing, TIME-TO-GO and Cross Track Dev1at1on 
are quickly and easily selected . 

Design emphasis has been placed on making the 
LC-360 a highly accurate , easy to use navigation 
system, with minimum risk of operator error. The 
LC-360's clean, uncluttered instrument face with 
its simple, single function keypad, shows the 
success of this approach . There are no "Hidden 
Controls". 

Internav's exclusive steer command is also a 
feature of the LC-360. Steer command supplies 
clear, unambiguous indications to the helmsman 
that he is precisely on hi s required track, or 
if he deviates, which way he should steer to 
regain track. 

An extended capability package is available, 
giving the operator his choice _of course and bear­
ing relative to true or magnet1c north, ra~ge and 
cross track error in nautical or statute m1les, 
or yards or metres, speed in knots o~ MPH, GMT. 
or local t ime plus stop watch, autop1lot coupl1ng, 
and looking to the future, special position 
rep~rting outputs for marine traffic control. 

The LC-360 unit measures 12 l / 2 inches by 5 inches 
by 11 inches, weighs 11 pounds, and needs only 
30 watts of power. 

New 500 kHz Side Scan Sonar from Klein 

The new Kl ein Associates 500 kH z Very High Resolu­
tion Side Scan Sonar now provides the capability 
to detect detail, and class ify small objects and 
ocean flo~r geology not before obtainable with 
standard Side Scan Sonars. 

The increased capability can be attributed to the 
higher operating frequency of 500 kHz, five ~i~es 
the industry standard of 100kHz, and the umt s 
very narrow horizonta l beamwidth of 0.2 degrees 
and very short pulse 1 ength of 3 centimeters. 

The ability of the new Side Scan Sonar ~o detect 
and detail objects is best i l lustrated 1n a 
comparitive evaluation of Side Scan Sonar re~ords 
made with both the 100 kHz and the 500 kHz S1de 
Scan Sonars of a four-rung wooden ladder . The 
1 adder, cons tructed of 5 em (2 inch) by 7. 5 em 
( 3 inch)_ wooden frames , was barely detected by 
the 100 kHz unit, yet was sufficiently detai l ed 
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by the 500 kHz unit to permit object classifica tion, 
including the correct number of rungs. 

Klein Associ ates has designed the new 500 kHz 
Side Scan Sonar so that it can be deployed with 
existing Kle i n equipment and can be interchanged 
with the 100 kHz Side Scan Sonar during field 
operati ons wi thout difficul ty in several minutes. 

Marble Island, Hudson Bay, 1955 
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I CHA Personal Notes I 
Ottawa Branch 

Bob Steel, Production Control, is on education 
leave for a second year; J~ B~uee, Nautical Infor­
mation, is back after 4 months sailing with CSS 
BAFFIN in Conception Bay and Ungava Bay; Shelta 
Aehcoon has won a competition in Tides, Currents, 
and Water Levels; G~y J~~y has transferred to 
Training and Standards; ~ehaei Jenning~. a term 
employee in Geoscience Mapping, left Ottawa for 
Patricia Bay where he took up a permanent position 
in September. 

Central Branch 

B~yan White joined Central Region in September as 
Head of the Tidal Instrument Development Section, 
coming to us from the engineering division of 
Environment at C.C. I.W.; Fnan~ Hail., hydrographer 
extraordinaire, left the employ of C.H.S . this 
past summer to take up a teaching post at the St . 
John's Institute of Trades and Technology- break 
a leg, Frank ; Reg Lew~ will head back east in the 
new year, after a 9 year stay in Central Region, 
to take up the position of Manager, Hydrographic 
Planning and Records in Atlantic Region; Vave Pugh 
has just completed an Honours B.Sc . in Geophysics 
at the U. of Waterloo - congratulations Dave; at 
the other end of the road Geo66 Thomp~on has just 
started a degree program in Hydrographic Surveying 
at the Erindale campus of the U. of Toronto - good 
1 uck, Geoff. 

Pacific Branch 

The 1Oth Annual Canadian Hydtwgnap!Ue Invdaliona.t 
Go!fi To~nament saw 48 golfers competing for 
numerous prizes donated by the 23 sponsoring com­
panies -- B~an Rand6 shot a 71 taking top honours; 
our softball team, the I.O .S. M~n~. have com­
pleted another successful season (27 W, 10 L, 3 T) , 
finishing it off in great form by earning 1st place 
in the 1st Annual D.S.S. Tournament ; Hydrographers 
Rod May and M~e P~eeee resigned this past 
summer, both attending U.B.C. in the pursuit of 
their new careers ; Ken Ha.t~o. BCIT Survey graduate, 
has joined CHS Pacific ; IA..t~e Wood6 is off to the 
University of Calgary on U.T.P; news from the Wes­
tern Arctic Survey aboard PANVORA II indicates that 
a very successful membership drive has pursuaded 
numerous neophytes to leap into the ice infested 
waters for the privilege of joining the elite 
company of the Beaufort Sea Polar Bear Club. 

Obituaries 

Jan Kozaczynski 

Jan Kozaczynski died suddenly in hospital in 
Burlington on May 16, 1980 . He had worked as an 
instrument development technologist with the Tidal 
Instrument Development Section of the Central 
Region office of C.H.S. from 1972 until just a few 
days before his death. 

Jan was born in Poland in 1923 and spent his early 
years there, learning the trades of machinist and 
aircraft instrument technician. Few of us knew 
that he had also obtained a license as a glider 
pilot while still living in Poland. Jan migrated 
to Canada in 1952 and, prior to joining C.H.S., 
worked for a number of firms in and around Ottawa 
specializing in aircraft and surveying instrumen­
tation . 

Jan will be remembered by Central Region staff for 
his prowess as a machinist and for his willingness 
to help out all comers with problems concerning 
instrument design 'and maintenance . He was parti­
cularly adept at making our workhorse tide gauge, 
the Ottboro, run. Jan will also be remembered 
for his ability as a gardener and for his willing­
ness to share the results of his labour in this 
field as well. He will be missed by all of us in 
C.H.S . who had the opportunity to work with him . 

Hugh Tingley 

Hydrographic Service staff were saddened to hear 
of the death of MOT helicopter pilot Hugh Tingley 
on June 26th, 1980. Hugh participated in many 
hydrographic and oceanographic surveys in Central 
and Atlantic Regions of C.H .S. He worked aboard. 
both the BAFFIN and the HUVSON, as well as with 
numerous shore parties in locations extending 
from the Great Lakes to Hudson Bay . Hugh's exper­
tise, co-operation and enthusiasm will be greatly 
missed by all hydrographers who knew and worked 
with him . 

Fort Albany, James Bay, 1956 
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u.s.A. 

VELOCITY- DIRECTION- TEMPERATURE- DEPTH- CONDUCTIVITY- SALINITY- TOTAL WATER RUN 

Other features: 

e Continuous display in real values. 

e Three standard power sources - mains, 
external 24vDC, internal dry cells. 

e Variable lengths of interconnect i ng cable ­
up to 600m maximum. 

e Plug/ socket cable connect ions to surface 
and underwater units. 

e Continuous analogue outputs of all 
parameters for remote recording. 

• Fast delivery. 
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