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Cover 1 Couverture 

Cape Sable Lighthouse 

The Cape Sable Island light is 
perched at the southern end of 
Cape Sable Island; at the extreme 
southern tip of Nova Scotia . 
The treacherous surroundings 
are attested to by a note on 
Chart 4241 that warns mariners 
that, due to potentially severe 
storms and changing shoreline, 
mariners ought not to come 
near without local knowledge. 
This light has appeared on the 
caver of Lighthouse before as 
evidenced by the May 1985 
caver shawn here. Note that the 
buildings are now gone and, in 
this issue's caver, the area pla ys 
host to a flock of sheep. 

List of Light # 327 
Position: 43°23'24"N, 65°37'17"W 
Chart # : 4210 

May 1985 Caver 

Cape Sable Lighthouse 
Source: Coast Guard database 
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Editor's Note 1 Note du rédacteur 

The calendar has swung round, past the season of remembrance and into the season of joy. It has been a long time 
since our spring edition. Back then, we were looking ahead to CHC2008 and beyond that to the upcoming field 
season. The conference was worth the wait and I trust that the field seasons were equally successful. Now that has 
all come and gone. 

We often think of time as linear; one thread attached to those before and after it. In truth, the phases overlap. That 
was readily apparent at the recent Remembrance Day service. There were large crowds assembled to remember and 
honour the service and sacrifice of the men and women who have served in the armed conflicts - past and present. 
It was remarkable how thin the ranks of the world war veterans have become; the fathers of our youth are all but 
gone. When I saw a grey haired veteran beckoning to the throngs of young cubs and girl guides to gather around the 
Cenotaph, I realized that the ceremony contained as many really young people as elderly and middle-aged. 

This issue has similar traits . It contains a mix of the here and now, a look back at the past with an eye to the future 
and also a look ahead at sorne proposed enhancements to current publications. The latter example is provided by 
Steve Grant et al. They have done a fantastic job of laying out their conception of the work to be done to move CHS 
vertical datum to the International Hydrographie Organization (IHO) approved Lowest and Highest Astronomie Tide 
(LAT and HAT). Nick Stuifbergen has brought us an article that first appeared in Electronic Mariner on a new upgraded 
LORAN. As I grow older, I am delighted to see that the old ways are being adapted and refitted for new uses. Tom 
McCulloch's article on the early history of the CHA has from edition 55 has been reprinted. It is to be considered as 
the first part in a continuing story. John Klippen from Jeppesen gives us a look at how quality assurance permeates 
the lifecycle of ENCS. Captain Barry Lusk recaps the events surrounding the grounding of the Queen Elizabeth 2. 

So it is an interesting mix of authors new and old, tapies new and old. They look at how the events of the past have 
shaped our current days and how we may impact and prepare for the future. That is not all. The hugely successful 
CHC2008 is recapped by Brian Port. Equally, it is time to look ahead to USHC 2009 in Norfolk next May. Also, let us 
pay special mention to the sponsors and advertisers that have helped at bath conferences and in this issue. As always, 
please keep the material, feedback and suggestions coming in. Have a safe and peaceful holiday season. 

Craig Zeller 

~.hydrograph~ca 

Fall 1 Winter J.. Automne 1 Hiver 2008 LIGHTHOUSE 3 

http://www.hydrography.ca


Message from the National President 
Mot du Président national 

How time flies! Is it that many months since we met in beautiful Victoria, British Columbia for our very successful Joint 
Conference (with the National Surveyors Association) CHC 2008 and our extremely well received Conference Edition of 
Lighthouse? Now fall is upon us as we look to our next edition of our Journal. 

We welcome back severa! of our members who have been away on field survey and are now returning to their respective 
regions ready I hope to once again toi! for the CHA. We note w ith interest, the increasing importance being placee! on 

the Arctic by our Government. We urge all members to make a special effort to attend the AGM of their respective Branches and to 
"PARTICIPATE" - become involved in your Association - stand for elective office, write articles for Lighthouse etc. 

Much has transpiree! over the past few months. The Canadian Institute of Geomatics (CIG) w ith whom we are affiliated, welcomed 
the ir new Executive Director Mr. David Staffo rd and are preparing for their AGM on November 20 during the Geomatics Atlantic 
Conference. We are still in the process of updating our Terms of Reference as the CIG's Hydrography committee, discussing a form 
of Certification of Hydrographers by CIG and concurred with their nomination for a Chair Elect of FIG Commission 4 - Hydrography. 
We are looking forward to participating fully on CIG's National Committee for FIG (CNC-FIG). 

Congratulations to M r. Jason Workman of the University of Calgary who was selected for our National Student A ward for 2008. 
World Hydrography Day was once again celebrated by our members, invited members of the Hydrographie community and the public. 
The value of these events cannot be underestimated, as we seek to improve public awareness and raise our public profile . 

In early September we accepted the kind invitation to attend and participate fully in the "Future of the Profession" working session 
and the 2008 Annual National Forum of the Canadian Surveyors' Associations, facilitated by the Canadian Council of Land Surveyors 
(CCLS). We look forward now to similar attendance and participation at US Hydro 2009. 

In closing I would like to wish all our members and their families the very best as they prep are for the coming festive season. 

Que le temps passe vite! Est-ce que ça fait déjà autant de mois depuis notre réun ion à la belle Victoria en Colombie Britannique pour 
notre conférence CHC 2008, jointe avec l'Association National des Géomètres et si pleine de réussite et de notre édition de conférence 
de Lighthouse qui a été tellement bien reçu? Maintenant, l'automne est arrivé comme nous regardons vers notre prochaine édition de 
notre journal. 

Nous souhaitons de nouveau la bienvenue à plusieurs de nos membres qui ont été partis dans les champs et qui sont maintenant en 
train de re tourner à leurs régions respectives, prêts, j'espère, à travailler dür de nouveau pour Je CHA. (ACH) Nous remarquons, avec 
intérêt, l'importance croissante étant placée sur J'Arctique par notre gouvernement. Nous encourageons à tous les membres de faire 
un effort spéciale d 'assister aux réunions AGM (AGA) de leurs départements respectifs et de "PARTICIPER" - mêlez-vous aux affaires 
de votre association - soyez candidat dans les élections, écrivez les articles pour Lighthouse, etc. 

Beaucoup s'est passé au cours des derniers mois. L'Institut Canadien de Géomatiques (ICG) avec lequel nous no us sommes affiliés 
a souhaité la bienvenue à leur nouveau Directeur Exécutif, M. Daviçi Stafford, et ils se préparent pour leur AGM le 20 novembre 
pendant la Conférence Atlantique de Géomatiques. Nous sommes toujours en tra in de mettre à jour nos Termes de Référence en tant 
que le comité d'hydrographie pour le CIG, discutant une forme de certificationi pour les hydrographes par le CIG et en accord avec 
leur nomination d'un Chair Elu de la Commission 4 de FIG - Hydrographie . Nous nous en réjouissons à l'avance notre participation 
complète sur le comité CIG pour FIG (CNC-FIG). 

Félicitations à M. Jason Workman de l'Université de Calgary qui a été choisi pour notre prix national d'étudiant pour 2008. 

La journée mondiale d 'hydrographie a encore été célébrée par nos membres, des invités de la communauté hydrographique et du pu blic. 
La valeur de ces événements ne doit pas être sous-estimé, comme nous essayons d 'améliorer la conscience publique et d 'augmenter 
notre profil public. 

Tôt dans le mois de septembre , nous avons accepté l'invitation gracieuse d 'assister à et d'y participer complètement clans la session 
de travail "L'Avenir de la Profession" et aussi de participer au Forum National Annuel 2008 des Associations des Géomètres canadiens, 
facilités par le Conseil Canadien des Géomètres (CCG). Nous attendons maintenant avec grande impatience l'assistance et la participation 
similaires à US Hydro 2009. 

En conclusion , j'a imerais souhaiter à tous nos membres et à toutes leurs familles le meilleur comme ils se préparent pour la période 
des fêtes. 

George McFarlane 
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Loran-C To Become eloran 

By: Tim Queeney, Editor, Ocean Navigator 

[Reprinted with permission of Professional Mariner, Journal of the Maritime Industry. 
www.projessionalmariner.com.] 

The reliable, accurate and relatively low-cost Loran-C 
radionavigation system began a new lease on life in 
February 2008, when the Department of Homeland 
Security announced support for a new version of Loran 
called "eLoran"(enhanced Loran). This improved version 
of Loran can provide navigators with eight to twenty meter 
accuracy, and make it a great partner to GPS. 

This positive news for Loran (the name cornes from the 
term "long-range navigation") should putto rest the years 
of speculation about the future of Loran-C. Even though 
the federal government spent millions in the 1990's to 
upgrade the Loran system, and to build more stations to fil! 
the mid-continental gap in cavera ge, there was speculation 
that perhaps Loran-C would no longer be needed in the 
age of GPS. In May 2000, when the Defense Department 
turned off "Selective Availability"(SA), it was a GPS world. 
SAis the name given to the program that denied full GPS 
accuracy to civilian users . 

GPS products and applications were everywhere and 
Loran was looking a bit dowdy in comparison. Then in 
2003 the European Union formally agreed to develop its 
own version of GPS, called Galileo. According to EU press 
releases, Galileo would put another 24 satellites in orbit, 
and would be interoperable with GPS, giving satellite 
navigation users 48 birds from which to get a fix. Given 
these developments, the US Coast Guard began to make 
noises about turning off Loran as a way to eut costs. 
Who would need a clunky old, land-based Loran when 
it seemed like we have a satellite future? 

But as good as it is, relying solely on GPS has a drawback. 
What if GPS becomes unavailable? GPS users, in need 
of either an electronic navigation fix or precise timing 
data, are in trouble if they cannat receive a GPS signal. 
Sorne observers, most notably former FAA Administrator 
Langhorne Bond, raised the point that, rather than shut 
dawn Loran-C, perhaps the federal government should 
upgrade Loran-C- and make it more GPS-like. 

Various ideas for improving Loran have been developed 
over the years by the Coast Guard Research and 
Development Center, and by the Department of 
Transportation. Sorne of these ideas came toge th er in the 
eLoran system. The result is improved absolute position 
accuracy for navigation, better fix reliability, and precise 
timing for tasks like switching cell phone networks. "For 
bath timing users and navigation users, there is a higher 
leve! of integrity using eLoran" said Zachariah Conover, 
president of CrossRate Technology, an eLoran/GPS 
receiver company in Standish, Maine, USA. 

There are three main aspects of eLoran that make it 
different from the way Loran-C is operated at present: 

1. the timing control of the broadcasts, 

2. the addition of corrections embedded in the 
signal, 

3. a different scheme for monitoring and control of 
the signais. 

The Loran-C we relied on in the 1980's and early 1990's, 
before GPS took over, was a system designed around 
chains, each chain synchronized separately (e.g. the 
9960 US Northeast chain, the 9940 West Coast chain). 
This Loran system went into operation in 1965 and was 
dubbed Loran-C by the US Coast Guard (Loran-A was an 
earlier system, operating at a higher frequency at shorter 
ranges; Loran-B was an experimental system that was 
never deployed). In the chain setup, a master station 
broadcasts a sequence of pulses and the other st3tions in 
the ch3in, called secondary stations, then in turn broadcast 
their pulses in a set sequence. The time required for the 
entire chain to broadcast their pulses, is called the Group 
Repetition Interval (GRI) , measured in micro-seconds. 
The master station has a cesium atomic dock that allows 
it to precisely control the times of its transmissions . 
The secondary stations take their eue from the master 
broadcasting their pulses in their pre-defined sequence 
called the coding delay. Chain control is governed by 
System Area Monitors (SAMs), that track the signais of a 
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chain and provide slight corrections to compensate for 
seasonal effects. The user's receiver tracks the GRI of a 
chain, and then uses the signais from each of the stations 
in the chain to find a position fix. 

However, eloran uses a different approach for determining 
when a station transmits its signal. "With eloran you go 
from SAM control to Time of Transmission control", said 
Conover. Each station has its own cesium atomic dock 
onsite (all Loran stations have had cesium atomic docks 
since about 2002), and using these docks; each station 
broadcasts its pulses based on Universal Coordinated Time 
(UTC), rather than using the GRI coding delay and the 
fine timing adjustments ordered by the SAMs. 

The result is a "chainless" system, without masters or 
secondaries. In this arrangement the eLoran receiver can 
use the signais from any station within receiving range 
i.e. it is an "all-in-view" receiver. This greatly increases the 
number of stations available for position finding. Instead 
of using only three transmitters of a chain (mas ter and two 
secondaries), an eLoran receiver might have as many as 
10 stations it canuse .in combination. The timing change is 
currently being tested by the Coast Guard Loran Support 
Unit (LSU). "The Time of Transmission (TOT) concept is 
undergoing testing right now on the 9960 Northeast chain 
and the 8970 Great Lakes chain", said Cmdr Christopher 
Nichols, commanding officer of the LSU. 

Another major improvement in eLoran is a change in the 
signal structure of the secondary stations. In the earlier 
Loran-C setup, secondary stations broadcast a sequence 
of eight pulses when it is their turn to transmit. Now 
however, all eLoran stations will send nine pulses each 
time they broadcast (master stations have always had a 
ninth pulse, but it was used then for another purpose, 
i. e to distinguish master from the secondaries) Older 
non-eloran receivers will still be able to operate and get 
a fix from the new system. Essentially, they will not see 
the ninth pulse. 

This new ninth pulse will transmit useful data bits to 
eLoran receivers, induding signal corrections, timing data 
and an error-correction component. This message will 
be 120 bits in length witl1 five bits sent each GRI. Thus 
the entire message is sent 24 x GRI, and the maximum 
time required to send the entire 120-bit message would 
be approximately 2.4 seconds. So roughly every 2.4 
seconds you have new signal-correction data , that 
allows your eLoran receiver to correct for signal errors. 
This is similar to the differentiai approach used in FAA's 
Wide Area Augmentation Service (WAAS) for the GPS
correction scheme used by most current GPS receivers to 
improve accuracy. These signal corrections are what 
ena bles eloran accuracy to get down to the eight to twenty 
meters required for harbour navigation. 

The third element needed for eloran is improved signal 
monitoring, w hich means having additional monitor 
station sites installed . "The current SAMs could be used" 
said Nichols. "I3ut they are too few to caver all of the areas 
needed in an eLoran system, both for harbour approach 
and for general aviation." The real benefits of eLoran come 
from a combined GPS/ eLoran unit that can obtain a fix 
using either system. With a combined receiver, users will 
have the "belt and suspenders" facility of a mutual back
up system, in case e ither system becomes unavailable . 
CrossRate Technology has developed a combined eLoran/ 
GPS receiver called the mode! "eLGPS1110". ~ 

About The Author ... 

Tim Queeney is the editor of Ocean Navigator, a magazine 
covering marine navigation and ocean voyaging. 

Àrtide submitted by Nick Stuifbergen , CHS Atlantic 
Region 
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The Grounding Of The Queen Elizabeth 2 

By: Captain Barry M. Lusk, CLS, Mht. 

Queen Elizabeth 2: Built in 1969. 

The famous Cunard cruise liner Queen Elizabeth 2 
(commonly known as QE 2) grounded at 21:58 hours on 
August 7, 1992, 2.2 nautical miles south-south west of the 
light on Cuttyhunk Island. Her position was described 
as 41 degrees, 22.1 minutes North and 70 degrees 57.7 
minutes West by the officer on the bridge at the time. 
This area of the grounding lies off the coast of Martha's 
Vineyard and the state of Rhode Island in the United 
States of America. 

The QE 2 had spent the day anchored in the shallow 
passage just north of Vineyard Ha ven on the Island of 
Martha's Vineyard (Figure 1). The ship's crew had taken a 
large number of the cruise passengers ashore during the 
afternoon for a land excursion. They were al! due back 
and aboard the ship hy 18:00 that afternoon as the ship 
had to be in New York harbour that evening. This was 
the termination of a 5-day cruise to Halifax, Canada. The 
passengers were late getting back aboard and the ship 

weighed anchor quickly, trying to 
make up for this !ost time. Due to 
the shallowness of the passage, the 
ship navigated slowly clown through 
the channel to the north and east of 
Vineyard Sound. The pilot aboard 
set a course of 240 degrees to take 
the ship clear of the Torpedo Range 
in Rhode Island Sound and Block 
Island. He also, once clear of the 
dangers and with the Captain's 
permission, increased her speed to 
over 20 knots in an effort to reach 
New York Harbour as scheduled. At 
21:58 the ship ran aground on an 
uncharted shoal in the geographie 
position noted above. 

Figure 1: General grounding area 
off the East Coast of the United 
States. 
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The uncharted shoal is the story here and one with 
very serious ramification for all Hydrographie Offices 
(HO) throughout the world. SOLAS, the United Nations 
Convention of Safety of Life at Sea, requires signatory 
countries to provide modern and safe nautical charts to 
ensure maritime safety and requires these countries to see 
that old surveys meet modern standards and that modern 
surveys follow old and well-established procedures. The 
procedures for determining !east depth over indicated 
shoals has not changed because surveyors now have multi 
bearn and swath sounding capabilities. 

The then United States Coast and Geodetic Survey 
(USGC established 1807), the predecessor to the now 
National Oceanic and Atmospheric Administration (NOAA 
established in 1970), surveyed this area in 1939. The ship 
L ydonia 's surveyors, un der the command of Raymond P. 
Eyman, produced a smooth sheet (a smooth sheet is a 
hard copy record of the information gathered during the 
survey) at a scale of 1:40,000 which is 1.82 inches to the 
nautical mile . The primary sounding !ines were spaced 
1500 feet or 1A nautical mile a part over the area of interest. 
The area in question and a copy of a small portion of 
the smooth sheet is inserted here so that the reader may 
clearly see the shoaling area (Figure 2). 

All qualified hydrographers and others will immediately 
see that the six mainline sounding !ines very clearly 
indicate a shoaling area. In the case of appreciable 
shoaling such as this there are certain rules and regulations 
on how this information must be addressed . Below, I will 
paraphrase the standards and requirements contained in 
the 1931 USCG Hydrographie Manual and the 1936 and 
1938 instructions written for this survey. The Hydrographie 
manual and the survey instructions are mandatory. 

Development should have included, for example , 
decreasing the spacing of the sounding !ines run by 
the survey vesse! Lydonia in 1939. The 39-foot shoal in 
question was found on one of the 1939 main sounding 
!ines. It was a shoalcr sounding that lay between two 
soundings. The soundings are a 52 feet, to the south, and 
50 feet, to the north. These two soundings, the 52 and 50 
would normally be plotted, as they were and the shoal 
sounding of 39 squeezed between them. It would have 
been called a "tweener" in Canada and is plotted half way 
between the two normal soundings. The importance of 
this observation is that this shoal was recognized as a shoal 
at the time and was considered an important deviation 
from the norm, as were the indications of related shoaling 
on the other six 6 !ines. Additional fieldwork should 

Figure 2: The area enclosed by the light gray tine and the six main sounding !ines that de.fine the shoal is the area under 
discussion in this article. The centre darker gray dot is a 39 foot sounding that the surveyors inserted between the two called 
for soundings. The squeezing in of this extra sounding indicates an important realization of the cri ti cal nature of this shallow 
depth by the surveyors aboard the "Lydonia". 
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have included a series of closely spaced sounding lines 
to fully develop this area and should have been carried 
out at the time. Further leadline verification for depth and 
bottom characteristics would be required according to the 
USCG Hydrographie Manual in force at the time. Further 
information may have been gathered using a wire drag as 
was suggested for other areas on the sheet by the officer 
in charge, Raymond P. Eyman, in his season's report. 

The USGS Hydrographie Manual of 1931 reads; "this 
manual is issued for the purpose of giving the general 
requirements of the United States Coast and Geodetic 
Survey for the execution of hydrographie surveys 
and to describe the equipment and methods used for 
hydrographie work." The instructions continue: "such 
indications (of shoaling, my words) should be emphasized 
on the boat sheet as soon as noted, by ringing with a 
red pencil or other means, and a careful and complete 
examination to develop the bottom thoroughly and 
to determine the least depth shall (my emphasis) be 
made, regardless of any prearranged system of lines." 
The instructions continue with: "the primary duty of the 
hydrographer is not the mechanical operation of running 
sounding lines but is properly to develop the area being 
surveyed. For the development of shoal indications ....... . 
the methods generally used for surveys should be modified 
as may be necessary to secure a complete and economical 
development of the feature under examination." Under 
the general title Development of shoals the manual states: 
"development of all shoal indications is one of the most 
essential details of hydrographie work. In orcier that all 
souncling indicating possible shoals may be noted . ........ . 
Shoals should be developed by a closely spaced system 
of cross lines to determine the high points, which may be 
examined further by drifting over them and feeling them 
out with a lead." 

The standards and requirements which the government 
failecl to observe included the failure to develop the 39 
foot sounding discovered on September 7, 1939 or at 
anytime thereafter and the failure to carry out additional 
field work in the area of the 39 foot sounding though 
recommendations to do so were made by Division of 
Charts and specified within the manual as mandatory. 

It is my opinion, and very much supported by the facts, 
the forgoing cleficiencies in the hydrographie practices of 
the Government in this case caused the grounding of the 
QE 2 in Vineyard Sound on August 7, 1992. Subsequent 
hyclrography was carried out over the following years 
in this area and on this smooth sheet to correct and add 
additional information, but this shoal area was never 
looked at until the NOAA ship Rude, under the command 
of Lt. Commander Perugini, determined in 1992 and a few 
days ati:er the grounding (investigations began on August 
10, 1992 and continued for two weeks) that the area 

around the 39 foot shoal found in 1939 was in actual fact 
a 30 foot shoal and it and other shoals in the area showed 
signs of being struck by the hull of the QE 2 . 

It is hoped that current HOs' no longer carry out surveys 
to accommodate specifie size ships but carry out surveys 
to show a complete description of water depths, shoals 
and earth shapes. This is as it should be and with a 
modern sweep system, 100% bottom coverage is possible. 
However, shoals will still require doser examination to 
determine least depth. 

So why would I risk embarrassing the U.S. hydrographie 
office? The answer to this is to draw attention to the 
importance of thoroughness of investigations to determine 
potential dangers and not use excuses such as lack of 
resources or time to placate shoddy workmanship and 
poor attention to establish practices. NOAA had an 
opportunity to further investigate and determine least 
depth on this shoal in 1939, in 1949, in 1959, in 1969, in 
1979 and in 1989 but it took a $20million dollar grounding 
of the Queen Elizabeth 2, in 1992, to complete the task and 
determine that in the immediate area of a 39 foot shoal 
there was an uncharted 30 foot shoal. If known the QE 
2's pilot would have avoided this area knowing, that they 
were drawing in excess of 32 feet of water at that time. 

Cunard brought a civil action case for damages agains~ 

the Government of the United States of America for $50 
million. A trial was hele! in the New York State District 
Court in November 19971 [LHJ 

1This case came before a judge in this New York court in November 
1997. The court exonerated the US Government of any culpability in 
regards to this grounding and the uncharted shoal. Do the facts support 
this decision? 
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Highest Quality Throughout Ali ENC Product Stages 
Ensuring Highest Possible Quality From Chart To Exchange Sets 

By: John K. Klippen, Product Manager, Jeppesen Marine, Norway 

1 ntrod uction 

The term ENC Quality Control and Assurance is not limited 
to the production process for individual chatt cells , but 
must be considered throughout the entire ENC life cycle 
(Figure 1). 

The life cycle for an ENC includes source data assessment 
and verification, product compilation, validation and 
publication followed by continuous product maintenance 
and finally termina ti on. This is a complex procedure where 
quality processes must be integrated. 

The issuing Authorities' responsibility is further extended 
to also include the distribution aspect, as a minimum 
limited to the data collection quality. 

Quality Control cannat be limited to verifying S-57 
encoding with successful testing stipulated by IHO S-58. 
A cartographer knows that thcre is a variety of scenarios 
that cannat be detected by au toma tic testing, this is related 
to the quality of the source data, digitizing and procluct 
collection within IHO S-57 Exchange sets. 

Figure 1: ENC Life Cycle 

1. ENC Pla nning 

•Coverage mode[ (Paper chart equivalent or CeU grîd based) 
•Usage (Scale) band (Small·/large scale coverage; priorities) 
•Available sources (exîsting products, surveys, fair sheets, survey sheets 
etc) 
•BI· lateral agreements (covering national border areas) 

ENC Planning is defined by "the establishment of a 
seamless and adequate ENC coverage within given usage 
bands, and assurance of source data quality required to 
enable safe navigation". 

To allow an effective quality management for the planning 
process, the producer should have effective tools and 
technologies at hand enabling access to all required source 
data (and its meta data) and have them visualized for easy 
comparison (Figure 2). The meta data must hold enough 
information so that qualifiee! decisions can be made. 

15"E 

WE 

Figure 2: Source and Coverage Overview 

2. Source data assessment 

•Source data retrievat 
•Normalizing!Transformation (raster sources) 
•Processing survey data (product preparation for source survey data) 
•Other Avallable sources (List of lights, old repromats) 
•Databases (other avallable sources land data, International available 
data, etc) 

The source data assessment involves not only collection of 
available and required source data for the ENC product(s) 
but must ensure highest possible quality for the chart 
coverage. 
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The producer needs tools and technologies to assess 
and fine tune the sources to meet (at !east) the minimum 
requirement for ENC production. Here implicit (not 
limited to) product dependant data cleaning/ collection, 
normalization and transformation of analogue sources 
where the quality aspect for the normalization is vital. 

3. ENC Production 

•Meta data (Accessibility to required meta data) 
•Positional accuracy (Positional accuracy must be accessible and of high 
enough quality) 
•DigitizingiS57 Encoding (integrated quality control means 
avoiding/limiting human errors) 
•lmport (imports should be directly to 557 format, enabling on-the-fly 
object and attribute creation and consequent! y quality control) 
•S58 Validation (automatic testing routines towards IHO 558 checks) 
•Coverage accuracy (Visual means must be available to handle edge 
matching, coverage consistency etc.) 

A production tool should be consistent w ith respect to 
data formats , input and output, to ensure and enable 
a highest possible quality throughout the production. 
Limiting the number of conversions to/ from data formats 
will improve the quality of data and consequently, the 
need for special attention by the operator w ith respect 
to quality control. 
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Figure 3: Text Translation and QC Tool 

Jeppesen has always focused on this matter; the internai 
format used is based on standard IHO S-57. Therefore, 
any data imported into the production environment is 
"directly", with assistance of controlled import routines , 
converted to S-57 (Figure 3). The users can then validate 
the imported data on-the-fly allowing resources to be 
allocated with other more important processes within a 
production stream. 

With the IHO S-58 standard, the producer has been 
provided with a common platform for testing and 
validating the ENC's and its S-57 encoding. This further 
improves the quality of the end product. 

Even though the S-58 standard provides effective means 
to test and ensure the quality of an ENC, there are still 
a variety of important elements, which are not covered 
by the standard. For example, the correct presence and 
location for the objects, their attribute values, positional 
accuracy etc. 
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Figure 4: Point-by-Point QC 

An effective production must be able to provide secure 
and effective means to also quality assure these items. 

Point-by-point QC allows the user to validate the encoding 
and correct positioning of all the objects from an analogue 
source (Figure 4) . The user is guided through either 
all object, or just the queried ones. Visualization gives 
position, object and attribute values and last but not !east 
each checked object is "flagged" as being checked. 

Window-by-Window QC (Figure 5) allows the user to be 
guided through the entire coverage area and visual control 
on object digitizing and encoding is preformed. 
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4. Publication and Distribution 

•Final quality control (Full testing, manual and automatic, is required 
before an ENC is fina lized) 
•ENC Stampilg (Upon completion of ail QC/QA routines the ENC file is 
"stamped" so that any further changes made, will automatically create 
55 7 update files (ER files)) 
•ExchiiJ'llle set creation (557 defines exchange set parameters for release 
of an ENC file as a set of files , named 557 Exchange Set. This is a 
collee tion of ENC(s) and referenced and required files) 
•S63 Encryption (depending on policy, the ENC Exchange Set may be 
encrypted to avold piracy and illegal copying of the data) 
•Distribution (depending on po licy, distribution of ENC 's may be made 
through International ENC centers or private industry, or a combination of 
both) 

When the production of aS-57 cel! is declared completed 
and approved, the "approval" of the cell will result in a 
"Published" ENC. Any changes made to/ on an approved 
ENC will automatically create a update file . 

Encryption is in practical sense a direct change of the data 
itself and quality assurance must therefore be performed 
also on the enoypted data set. Validation and quality 
assurance in this respect implies the ability to de-encrypt 
the exchange set , perform consistency checks and 
subsequent approval of the data set. 

The complexity of IHO S63 is rather high, but nevertheless 
the user/ producer must be able to perform such validation 
to further ensure safe navigation for mariners. In most 
of the cases this validation resides within a RENC 
organization, but even for "internally" released ENC's such 
testing must be conducted. 

s . ENC Update and Maintenance 

•Source assessment (There is a high requirement to t he quality for 
sources used for updating ENC's , both positional and product relevant) 
•ENC Update production (ENC Update creation should be 
handled/covered by standard production routines) 
•ENC Re-issue (The amount of updates de fines that an ENC should be re
issued. Meaning th at ail update files are combined within the ENC EN-file) 
•ENC Update validation (ENC Updates do undertake the same levet of 
quality control as for the main ENC file, and update files must therefore 
be tested indMdually and as an integrated part of the main ENC file) 
•ENC Update distribution (Distribution of ENC Updates unde rtake the 
same quality control requirements as for ENC distribut ion) 

An ENC not covered by a maintenance program, canna t 
be classified as an ENC. This is not defined hy when an 
update is actually available for the chart, but by when an 
ENC was "Last checked" for updates. 

To raise the quality of the maintenance process the source 
messages (e.g. Notice to Mariners) are fully integrated 
within the production line (Figure 6) . This means that 
source messages for NtM's or general corrections are used 
for the update task and its quality control. 

6. ENC Termination 

•New Edition (amount of or nature of corrections/maintenance de fines 
the ENC to be issued as a new edition. 
•Termination (The ENC product 'ïs defined as obsolete, which results in an . 
"terminat ion" update file , and no further updates may be done on the 
ENC) 

When an ENC is defined as ohsolete , for severa! reasons; 
new coverage/ products available, obsolete products e .g. , 
the opera tor must be able to validate and quality assure the 
decision for the termination process. In the same context, 
the "Termination" process must be accessible only when 
defined criteria's are fulfilled and the cancellation update 
must be created automatically (and distributed through 
standard distribution means). 

From a quality control perspective, a termination must 
result in a "locked" dataset, where no further corrections/ 
changes can be applied. 

Quality Management 
Electronic navigation al chart as a product is more 
demanding from a quality point of view than its paper 
predecessor. First of ali because it is used with a very 
accurate and sophisticated instrument such as ECDIS. 
Deficiency in data quality may compromise the very idea 
of computer-aided navigation. 

As we have seen from practicallife, the IS0-9000 certificate 
is not always a guarantee for the final EN and ER products' 
quality (mainly because the matter of certification is 
not the cartographie technology but the administrative 
procedure which supports· production) . Obviously, to 
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Figure 6: Integrated NtM Based ENC Updating 

meet the ENC challenge a quality management system 
must be technically integrated with the production system 
at each stage of chart production and maintenance. This 
has been well understood by many data producers and 
we can observe an intensive development in this area. 

Conclusion 
Quality of an ENC is a complex matter. As we have seen, 
the task of ensuring ENC quality during practical chatt 
production is much wider than a direct implementation 
of S-57 and S-58 requirements. Specifie tools at each 
production step must be employed in accordance with 
error-proof technology and the whole process must be 
controlled via an established quality management system. 
This is the most practical approach to providing the 
mariners with reliable ENCs of really high quality. ŒHJ 
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Proposed New LAT/HAT Tide Tables For The CHS 

By: Steve Grant, Electronic Navigation Consulting International, Darmouth, NS 
Dave DeWolfe, Discovery Consultants Limited, Chester Basin, NS 
Grant Macleod, True Course Consulting, Dartmouth, NS 
Dale Nicholson, Central & Arctic Region, Canadian Hydrographie Service, Burlington, ON 

There is a tide in the affairs of men, 
Which, taken at the flood, leads on to fortune; 

Omitted, ali the voyage of the ir life 
ls bound in shallows, and in miseries. 
On such a full sea are we now afloat; 

And we must take the current when it serves, 
Or lose our ventures. 

nrutus . .Julius CaesarAct IV Scene 3: \Vith in tbe 'J'eut of LJrutus. 

In this paper we summarize the results of severa! years of studies into the challenges facing the Canadian 
Hydrographie Service (CHS) in its migration toward the new International Hydrographie Organization 
(IHO) LAT/HAT Chart Datum standard. We look at the IHO technical resolution and analyze it in the CHS 
context. We then look at the status of the CHS tide station data and assess the magnitude of the task at 
hand. We present a scenario that allows the CHS to convert the tide tables to the new datum separately 
from the charts and other documents. As part of this process we present a new design for the tide tables; 
this is necessary since the existing design is incompatible with the new IHO Chart Datum. 

Definition of LAT and HAT: 
HAT(Highest Astronomical Tide), LAT(Lowest Astronomical 
Tide). The highest and lowest levels respectively which 
can be predicted to occur under average meteorological 
conditions and under any comhination of astronomical 
conditions. These levels will not be reached evety year. 
HAT and LAT are not the extreme levels which can be 
reachecl; storm surges may cause considerably higher and 
lower levels to occur. 

Background and Early Results 
In the late 1990's the CHS, as a member of IHO, agreed 
that it was desirable to migrate to Lowest and Highest 
Astronomical Tides from Lower Low Water Large Tides 
and Higher High Water Large Ticles (LLWLT & HHWLT) as 
the vertical datum references for the CHS. The decision to 
standardize vertical hydrographie datums internationally 
was made by the IHO at the XVI1h Conference in June 
2002 . At the national meeting in June 2004 the CHS 
Directors agreed in principle to adopt LAT/HAT. 

The II-IO LAT/HAT Technical Resolution (TR) is founcl 
in Appendix 1 along with a discussion of how it might 
impact the CHS. 

In 2005/ 06, a study was undertaken to determine how 
the move to LAT /HAT wou id affe ct CHS products 
and operations and to ensure that the costs would he 
acceptable. The first task was to analyze the resolution 

and communicate the details (discussed in Appenclix 1) to 
CHS staff and stakeholders. This was clone via face-to-face 
meetings and a questionnaire . The study also included an 
assessment of the whole range of CHS products, data bases 
and services, especially paper and electronic charts, to 
determine the magnitude of the p roblem and get a sense 
of the mechanism, time frame and cost of undertaking 
this migration. An implementation plan was also outlined. 
A numher of important findings were made, not the !east 
of which were that the CHS cannot address a massive 
recompilation of its charts and that each of the regions 
of the CHS face different challenges. 

An analysis of the approximately 800 large scale (> 
1:100,000) CHS charts by the Atlantic Regional Tidal 
Officer (persona! communication) found that the Chart 
Datums of ali but 72 cha1ts were within 0.3 metres of 
LAT. As cliscussed in Appendix 1, the accepted practice 
in Canada and elsewhere is to adjust the level of Chatt 
Datum (CD) wh en the difference between CD and the 
target leve!, i.e. LAT, is 0.3m or larger. This means that over 
90o/o of these charts already appear to be compliant with 
the IHO TR. No analysis of HAT has been made to this 
point, however, to make these charts tully compliant for 
LAT, only the terminology in the titles and tidal information 
blocks needs to be changee!. The charts don't need to 
be recompiled as many thought might be the case at the 
start of the study. 
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A number of benefits of this migration were identified: 
a. CHS personnel will better understand the meaning 

and origins of Chart Datum because of the 
simplicity of the description of LAT & HAT. 

b. It will put the CHS on a better legal footing 
because: 

i. It is an international standard, and 
ii. It is easier to describe to the courts. 

c. Since it is an international standard that has been 
in use for many years in sorne countries, the CHS 
will benefit from the existing and growing body 
of knowledge of LAT and HAT. 

d. Mariners trained in Canada will understand Tidal 
Datums in other countries and visa versa. 

The conclusions and recommendations from that first 
report were: 

1. The research and development [into a new Tide 
Tables design] should be undertaken as soon as 
possible. 

2. The CHS should adopt LAT as its new Target 
CD. 

3. The CHS should adopt HAT as its new Target 
datum for elevations and clearances. 

4. The CHS should define a new tenu for its Target 
datum for elevations. e.g. Elevations Datum (ED) 
and if the ED is established in a different year from 
CD there should be an entry in the appropriate 
CHS document as follows: Elevations Datum 
(YEAR). 

5. The CHS should retain all the old 'Large Tides' and 
'Mean Tides' terminology with two exceptions: 
replace LLWLT with LAT and replace HHWLT 
with HAT. 

6. The CHS should replace the expression 'Lowest 
Normal tides' in all CHS documents w ith 'Chart 
Datum (YEAR) where YEAR refers to the year the 
particular Chart Datum was established. 

7. The CHS should use the 'vector-averaged' 
constituents for ali the LAT/ HAT computations. 

8. The CHS should expedite the work mentioned in 
a response to the questionnaire concerning the 
derivation of the vector averaged LAT/ HAT values 
for the short-term Secondary Port records. 

The recommendations from this work were accepted by 
the CHS Senior Management Committee and in September 
of 2006 they directed the Project Leader to implement the 
next steps in this process: (a) the production and testing of 
a new tidal constituent vector averaging software package, 
the processing of a number of tidal constituent records 
and documentation of the results and (b) a redesign of 
the CHS Tide and Current Tables, the documentation of 

the required changes to CHS Charts as a result, and the 
development of a methodology to implement the changes. 
This work is the subject of the remainder of this paper. 

The Development and Testing of the Vector 
Averaging Software Package 
The necessary methodology to compute vector averaged 
tidal constituents had been developed and tested by CHS. 
However, it existed as an experimental MICROSOFT 
EXCEL© Spreadsheet. A stand-alone MICROSOFT 
WINDOWS© menu driven vector-averaging program 
was written and tested as a part of a production oriented 
package. It can read and write standard tidal constituent 
files, and do error checking and reporting. 

A companion program was developed to compute the 
levels of HAT, LAT, MHHW, MLHW, MWL, MHLW 
and MLLW from 19 years of predictions, which can be 
generated from any constituent fi le including a vector
averaged one. As well, the range ratio (secondary port 
1 reference port), and the mean and large tide ranges 
are computed and an Elevation Datum (ED) correction 
(discussed later) is calculated. 

Ten percent of the thousand o r so Canadian tidal 
stations (i.e. one area from each of the seven volumes 
of the Canadian Tide Tables) were processed using this 
software during this project. The data in Figures 4 and 5 
are a sample. Initially it was assumed that ail the annual 
analyses results existed in the Marine Environmental 
Data Services (MEDS) database but that turned out not 
to be the case. So, before the vector averaging could be 
done it was necessary to obtain all the hourly height data 
available over the past few decades and perform tidal 
analyses, with ail the problems that that entails, on each 
year of data. To ensure a reliable result, annual analyses 
with less than 92% (1 month) of data were not used in 
t~e vector averaging calculations. 

There were a number of occasions where errors were 
discovered in both the 'official' tidal constituent set and 
analyses; these were usually caused by the omission of 
inference. All constituent sets for secondary stations need 
to be checked to see if they indu de inferred constituents. 
If not, they should be re-analyzed to include at least the 
standard inference. This experience serves to show that 
this is not a 'turn the crank' process; the work must be 
accompanied by rigorous quality control to weed out 
errors in the 'official' data sets. 

The Proposed Redesign of Canadian Tide 
and Current Tables 
Why do the Canadian Tide and Current Tables need to 
be changed to accommodate LAT/ HAT? 

This is a good question and, fortunately, easy to answer. 
Y ou can't just 'plug' LAT and HAT into the existing method 

16 LIGHTHOUSE Fall / W inter J., Automne 1 Hiver 2008 



for predicting secondary port tides. The existing method 
uses time and height differences to correct the reference 
port times and heights to obtain the corresponding times 
and heights for the secondary port. The method for 
calculating these corrections was derived decades ago 
using empirical equations that few people understand 
today. It would be a tedious task to repeat that work for 
LAT and HAT. A far simpler approach, the one that was 
taken here, was to look at what other Hydrographie Offices 
around the world are doing and adapt their approaches 
to the Canadian situation. 

The main sources for the secondary port prediction 
procedures described below are the Canaclian Tidal 
Manual and the tide tables of the United States, Great 
Britain and Australia . The common feature all these 
sources share is the Range Ratio Assumption described 
in the next section. 

Technical Basis for t he New Tide Tables Design 
The Canadian Tidal Manual describes a method for 
establishing a new sounding datum at the beginning 
of a hydrographie survey by water level transfer from a 
nearby location with an established chart or sounding 
datum. It involves simultaniously measuring the tidal 
ranges at the two sites and using the ratio of these ranges 
to locate the new sounding datum. The range ratio is also 
used extensively in the tide tables of the three countries 
mentioned above. They are all based on the Range Ratio 
Assumption (RRA). Before describing the RRA, a few 
of the tidal water levels that are used in this paper and 
internationally arc defined. 

MHHW (Mean Higher High Water). The mean of the 
higher of the two daily high waters over a long period of 
time. When only one high water occurs on a day this is 
taken as the higher high water. 

M LHW(Mean Lower High Water). The mean of the lower 
of the two daily high waters over a long period of time. 

MWL (Mean Water Level). MWL is the average leve! of 
the sea surface over a long period, preferably 18.6 years 
or more, or the average level which would exist in the 
absence of tides. 

MHLW(Mean Higher Low Water). The mean of the highcr 
of the two daily low waters over a long period of time. 

MLLW (Mean Lower Low Water). The mean of the lower 
of the two daily low waters over a long period of time. 
When only one low water occurs on a day this is taken 
as the lower low water. 

Range Ratio 
The RRA describes a relationship that often exists between 
the tides at two ports. That is, the tidal range at one port is 

related to the tidal range at the second port in a constant 
ratio 'a'. It is illustrated in Figure 1 where the ranges at the 
Secondary Port are 80% those at the Reference Port or 

HAT 

M HHW 

M WL 

MLLW 

LAT T 

r 
a=-= 0.8 

R 

Range (R) 

Reference Port 

(1) 

range (r) 

hat 

mhhw 

T 

mwl 

mllw 

lat 

Secondary Port 

Hgure l:The Range RatioAssumption aescribes a relationship 
that often exists between the tides at two ports where the tidal 
range a t one port is relatea ta the tidal range at the second 
port in a constant ratio. 

Under the RRA, all the other height differences at the two 
ports also have the same ratio. That is, measuring the tidal 
height from 'LA T' at the Reference Port and from 'lat' at 
the Secondary Port: 

rnwl rnhhw 
a = --- = =etc. (2) 

MWL MHHW 
Under these conditions predicting tides at the Secondary 
Port is easily accomplished by simply multiplying the tides 
at the Reference Port by 'a'. That is: 

mwl = a • MWL or mhhw = a • MHHW (3) 

or, on a particular day when the tide is Hat the Reference 
Port it will be h at the Secondary Port where 

h=a • H (4) 

This only works if the reference levels at the two ports 
are at the same tidal surface, as they are in Figure 1 where 
they are both at LAT. In the new proposed tide tables all 
predictions and all tabulated levels are relative to LAT. 
An extension to this model, where the reference levels 
of neither the Reference Port nor the Secondary Port are 
at LAT, is described in the Australian Tide Tables. In this 
paper it is assumed that the Reference Port will always 
be at LAT. 
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Chart Datum 
The datum for tidal predictions must be the same as the 
datum for charted depths since the total depth of water 
needed by mariners and others is found by adding the 
two together. 

The chart datum established for individual tide stations 
is determined by analyzing the tidal record collected at 
the site, usually during a hydrographie survey. The length 
of record can be a few days to severa! months and the 
analysis can range from a few simple calculations to a 
sophisticatecl constituent analysis inferred from a nearby 
permanent tide gauge. In the past the chatt datum was set 
equal to the elevation of LLWLT. In the future the chart 
datum will be set to LAT. The accuracy of the result can 
vary widely. However, once the chatt datum elevation is 
established and is used to correct the soundings from a 
field document for use on a nautical chart, the chart datum, 
good or bad, is "locked in" and can 't be changed unless 
the affected soundings are corrected on a new edition or 
a new chart. If a subsequent more accurate tidal analysis 
shows that the original chart datum is in error it can't be 
changed because it represents the only link between the 
depth on the chart and the tidal predictions in the tide 
tables. In the old tide tables these differences were hidden 

l 

in the Secondary Port differences. In the proposed new 
ti de tables the CD correction is tabulated in the new Table 
1. That is, equation ( 4) above becomes: 

h = a • H + CD Correction (5) 

This equation is the basis for the Procedures for Predicting 
Tides at Secondary Potts described later. 

Not only do tidal ranges differ between reference and 
secondary ports, the times of high and low tide differ 
as well. In the three tide tables referenced earlier, they 
tabulate a single time correction for both high and low 
tide . In Canada there are areas where this approach would 
result in unacceptable errors in secondary port predictions 
- e.g. St. Lawrence River. In the proposed new Canadian 
Tide Tables both high and low tide time corrections are 
tabulated. 

As previously mentioned, it is generally accepted that the 
accuracy of a LLWLT or LAT determination is about 0.3m. 
Therefore, during this project if the difference between 
LAT and the existing Chart Datum was less than 0.3m it 
was assumed that they are equal and the CD correction 
was set to zero; otherwise it was retained. 
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Figure 2: In this figure, taken from Tides in Canadian Waters, the tidal curve of Neuville is ne arly a simple 
sinusoidal semi-diurnal tide curve.Alternatively, due to shallow water and river ef!ècts, the other curves 
assume a more and more pronounced saw tooth shape. If Neuville was used as a reference port for p redicting 
tides at the other locations it is clear that bath high and low water time corrections would be needed .. 
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Figure 3: This figure shows the relationships among 
the various tide levels, datums and datum corrections 
discussed in this paper.. 

Elevation Datum 
The relationship between CD and LAT (or LLWLT in the 
past) as described above is weil understood. What isn't so 
well understood is the fact that exactly the same situation 
exists at the high water level. Thar is, if a tidal record was 
used in the past to calculate the elevation of HHWLT 
(HAT in the future), once that elevation of HHWLT was 
used to correct elevations or clearances for portrayal on 
the chart that value of HHWLT became 'locked in' as 
the official datum for elevations. If a subsequent more 
accurate tidal record showed that the original value of 
HHWLT was incorrect there was no way of distinguishing 
the new from the ole! HHWL T other than by dates or other 
indirect methods. 

This problem becomes more pressing with the transition 
to LAT/HAT since the proposed new tide tables will 
show the elevation of HAT derived directly from the tidal 
constituent data. What should be done if HAT, the new 
target elevation datum, differs from the old elevation of 
HHWLT by more than 0.3m? 

The simplest and most rigorous approach is to introduce 
an Elevation Datum (ED) that works for the high water 
the same way Chart Datum works for the low water, 
including the addition of an ED Correction to the tide 
tables. This is the approach that was used in this project. 
That is, the present 'official' elevation of HHWL T was 
used to establish the elevation of ED. When HAT was 
computed from the tidal constituents it was compared 
w ith the elevation of ED and if the difference was less 
than the accepted value of 0.3m the ED Correction entry 
was set to zero. If the difference was greater than 0.3m 
that difference was entered in the ED Correction column 
in the tide tables. 

Preliminary calculations were clone for one area in each 
of the seven volumes of the tide tables using the vector
averaged results described earlier. The tidal predictions, 
computed with respect to LAT and incorporating the ED 
and CD corrections, will then presetve the link between 
the tide tables and the chart. As time goes on and new 
charts and new editions are compiled, and CD and ED 
are redefined as LAT and HAT, the CD and ED corrections 
in the ride tables will be set to zero. 

With the ED Correction in the tide tables, elevations and 
clearances for a particular time and place will be computed 
as follows: 

Actual Elevation = Charted Elevation + HAT + CD 
Correction + ED Correction - Predicted Tide (6) 

A description of this calculation is presentee! as user 
procedures at the end of Appendix 2 in the style of the 
existing tide tables. 

Proposed New Procedures for Predicting 
Tides at Secondary Ports 
The proposed new Procedures for Predicting Tides at 
Secondary Ports are different from the existing procedures 
in that they involve multiplying the reference port tidal 
heights by a Ratio Correction. While a multiplication 
may seem more difficult, this is offset by a number of 
improvements such as; only one look-up table (so no 
flipping back and forth between tables), no decisions 
to be made about which correction to use depending 
on the range of the reference port tide and, finally, the 
introduction of a simple calculation form with lettered 
boxes to guide the user through the calculation procedure. 
The new proposed procedures have been written in the 
style of the existing ti de tables and are found in Appendix 
2. 

New Secondary Port Table and Sample 
Calculations 
A key element of the proposed new procedures is the 
consolidation of the existing three tables 1, 2 & 3 into 
one Table 1, which contains all the information necessary 
to do the secondary port calculations. The user only 
needs to extract the reference port tides from the daily 
tables and find the page in Table 1 where the secondary 
port information is listed; all the necessaty information 
is on that page . The vector averaged constituents were 
calculated for the reference ports for a selected set of 
areas, one from each volume of the tide tables . The 
preliminary reference levels for most of the secondary 
ports in those areas were also calculated along with high 
and low water time differences. Mock-ups of the new 
proposed Table 1 for each of th ose areas were prepared; 
two samples are presented as Figures 4 and 5. Constituent 
files were unavailable for a number of entries in the tide 
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tables. Solving that problem was beyond the terms of 
reference of this work. However, several tidal stations 
within the selected areas that were not in the tide tables 
had constituent files. They have been added to the mock
ups below in blue. [Bd Note: the 2 !ines in blue have been 
highlighted light gray due to printing requirements] 

(MEDS). With such a small sample it is hard to draw many 
significant conclusions but two observations are: 

a. The accuracy of the ratio method is comparable to 
the existing secondary prediction method. 

b. Quite often the predictions from the existing method 
and the ratio method differcd from the TCWL 
predictions by the same amount. This is probably 
due to the fa ct that the results of the two secondary 
port p rediction methods are based on the reference 
port predictions while the TCWL results are based 
only on the port's constituent data. 

For each volume and area of the ti de tables just ùescribed, 
predictions were done for two ports for two days each, 
using the existing method, the new proposed method 
and the CHS TCWL program using the constituent files 
obtained from the Marine Environmental Data Service 

i - " l TABLE1 
· ·-····~--l' 

INFORMATION AND TIDAl CORRECTIONS 
, ___ -

SECONDARY PORTS ' RENSEIGNMENTS ET CORRECTIONS DES MERÉES PORTS SECONDAIRES 

INDEX Tl ME POSmON 
TIME DIFFERENCES 

CORRECTIONS HEIGHT ABOVE lAT 
PORTNAME DIFFÉRENCE DE 

NO. ZONE POSmüN 
l 'HEURE 

CORRECllONS lA HAUTEUR AU-DESSUS DE PBMA 
- .. ~ . .,,. ., .... --~-·-·· 

.......... 
lAT. LONG. 

NO. 
NOMOEPORT 

FUSEAU N. W. HW LW RATIO 
CD EO 

HAT MHHW MLHW MWL MHLW MllW 
D'INDEX HORAIRE lAT. LONG. MH MB RATIO PHMA PMSM PMIM NMIE BMSM BMIM 

N. O. 
h._mîn._Î 

-~--·--- --- . ' h.mirt m m rn m m m __ _ fJ'L . _ rn -· 

AREAI RÉGION 2 ATLANTIC COAST OF NOVA SCOTIA 

POINT lUPPER 
RECORDEO~TREMES 

0576 pages28-31 +4 45 36 61 22 
EXTRSMES 

2.1 1.7 1.6 1.1 0.5 0.4 ENREGISTRÉS 
SD 2.6 -0.5 -CHEOABUCTO BAY 

··········--~ ... """·"----- y "-····· - · - ... , .......... -· ...... " ----· --~-'-'""""' 
()555 CANSO HARBOUR +4 45 20 61 00 --
0560 GUYSBOROUGH +4 45 23 61 30 --- ·- - ~ 1- - · ···· !·· -~~ 

0563 SAND POINT +4 - 45 32 _61 ..!§__ - .. - - · - · 

AREAI RÉGION 3 CAPE BRETON ISLAND 
- - - - -,-- - r-- -

STRAJT OF CANSO 
---------------- -· - ~-- ·- - - - 0.0 " ---- 1.6- 1.5-· ----- -· " 

0570 PORT HASTINGS +4 45 39 61 24 +002 -004 0.98 0.0 2.0 1.0 0.4 0.3 

ATLANTIC COAST 
- -

J5 31 61 - ~ 0~-
- ~-1------

0580 ARICHAT +4 -002 .004 0.94 0.0 ~-- 1.9 1.5 1.4 0.9 0.3 ..... 0~ -·-·--··- .. ----- ····- -- -- --~- -
0582 PETIT-DE-GRAT +4 45 30 60 58 +006 -005 0.99 0.0 0.0 2.0 1.7 1.5 1.0 0.4 0.3 
0585 CANNES +4 45 38 60 58 +0 15 - - +0 _13 0.91 0.0 0.0 1.8 1.5 1.4 0.8 0.3 . o:~ -
0587 ST. PETERS BAY +4 45 39 60 52 NO CONSTITUENT FILE- llMES AND lEVELS COULD NOT BE COMPUTED 

595 FOURCHU +4 45 43 60 15 -007 -023 0.80 0.0 0.0 1.6 1.3 1.1 0.7 0.3 0.2 
0600 LOUISBOURG +4 45 ' 55 59 58 +009 0.84 0.0 0.0 1.9 1.5 1.4 0.9 0.4 0.4 

---· --------- -- --- - -
40555 BANQUEREAU +4 44 35 57 41 +023 -0 0.74 0.0 0.0 1.4 1.2 1.0 0.6 02 0.2 

" 

NORllH SYDNEY 
RECORDEO EXTREMËS 

EXTR~MES 
0612 pages 32-35 +4 46 13 60 15 

ENREGISTRÉS 
0.0 1.5 1,2 1.1 0.8 0.4 0.3 

MSD 2.3 -0.3 
0605 GLACE BAY +4 46 12 59 57 NO CONSTITUENT FILE- TIMES AND LEVELS COULO NOT BE COMPUTEO , . 

f~ . ''l "' 1 "' ~· 
0610 SYDNEY +4 46 09 60 12 f- +003 - +002 

O~fO ~ M 0.2 
- --~----

0621 TABLE HEAD +4 46 20 60 22 -003 -003 0.92 0.0 0.0 1.1 1.0 0.7 0.4 0.2 
'0622 --- ~- [s-~~17~ ------ --.. -

OUFFUS POINT +4 ~~ -012 0.44 0.0 0.0 0.6 0.5 0.4 0.2 0.2 - - - - ~ ·- ---·· - - -- ----0':1 0623 BLACK ROCK POINT +4 46 18 60 24 +0 03 +000 0.89 0.3 0.0 0.9 0.8 0.5 0.3 
.. sr~ANNsÏ:iARsouR" -

-- - - --- - ---
0625 +4 46 16 60 36 NO CONSTITUENT FILE- TIMES AND LEVELS COULD NOT BE COMPUTEO 

INGONISH FERRY ----· - +4 1 
-- --------

0630 46 38 60 23 +004 +018 1.00 0.0 0.0 1.3 1.1 1.0 0.7 04 0.2 

0635 NEIL'S HARBOUR +4 46 48 60 19 +0 11 ! +015 0.86 0.0 0.0 1.2 1.0 09 0.6 0.4 
1 

0638 DINGWALL +4 j6+ _?4 60 28 +007 i +010 0.80 0.0 0.4 1.1 0.9 0.8 0.6 0.4 02 
-----~ -----~-- ...• ---- 1-- f---- - f--· 

-~ -- - r--j - ·-- - ~- --

e- -+--- -- ----4--·- - . !·-··- - -· 
1 

Figure 4:Mock-up of part ofTable 1; A rea 3, Volume 1 of the New Proposed LAT/ HATTide Tables. This table replaces 
tables 1, 2 and 3 in the existing Tide Tables. 
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TABLE1 

INFORMA TlON AND TlDAL CORRECTIONS 
SECONOARY PORTS RENSEIGNMENTS ET CORRECTIONS DES MERÉES PORTS SECONDAIRES 

INDEX PORTNAME Tl ME POSITION .!~"1t:_ DIFFERENCES CORRECTIONS HEI3HT ABOVE LAT 
NO ZONE DE L'HEURE CORRECTIONS lA HAUTEUR AU-DESSUS DE PBMA 

LAT LONG. 
MWL NO NOM DE PORT FUSEAU HW LW RATIO CD ED HAT MHHW MLHW 
NMIE MHLW MLLW 

D'INDEX HORAIRE MH MB PHMA PMSM PMIM BMSM BMIM 
N. -0-

0 nmn hmln rn m m m m rn m m 

AREA/ RÉGION 2 JOHNSTONE STRAIT 

OWE!I_~! IEKTREIIE~ 
1-

13 lev,..,.:• 8121) +& 50 1~ 125 u u .u 3.6 z.a 2.5 1.1 
-0.1 

JOHNSTONE STRAIT -
- 1- - - ,_ 

SOUTH 

8180 CHATHAM POINT +8 50 20 125 26 -029 -032 1.04 00 00 5.0 4.1 3.6 28 25 1.2 
8195 KNOX BAY +8 50 24 125 3li -0 55 -05S 1.02 OQ 00 48 4.0 35 28 23 1.2 ,,_, -

1 
EXmiM~~ iacma!El! 

- t~ -r- --
812!1 illso ü IJG li!~ , 12!1 16 G.<l' 5.5 4.5 4.0 2.11 2.1 f.1 

•. ~ ~.11:~. 
8210 BILLYGOAT BAY +8 50 24 125 52 +0 43 +{)41 088 00 00 4.8 3.9 33 2_5 '20 ''(j'g" 
8215 KELSEYBAY +8 50 24 125 58 +0 36 +022 0.98 0.0 00 5_4 45 4.0 30 23 11 

JOHNSTONE STRAIT 
NORTH 

8233 YORKE ISLAND +8 50 27 125 59 +024 +0 22 096 0.0 0.0 53 44 3.9 2.9 22 11 
8245 PORT NEVILLE +8 50 30 126 05 +029 +025 099 0.0 0.5 51 43 3.8 2.8 20 1.0 
8250 PORT HARVEY +8 50 34 126 16 +{) 17 +0 13 0 95 0 .0 0.5 49 4.1 3.6 2.6 19 0.9 

GUO CHANNEL 

8258 LAGOONCOVE +8 50 36 126 19 +ü 10 +-G-07 113 0.0 0.6 5_7 49 4.3 3.0 2 0 10 
BROUGHTON STRAIT 

8290 PORT MCNEILL +8 50 3li 127 05 -0 01 +004 101 GO 0.7 5.1 4.4 3.8 27 1.3 0.9 

AREAI RÉGION 3 QUEEN CHARLOTTE STRAIT 

KNIGHT INLET 

3310 GLENDALE COVE +8 50 40 125 44 

8325 CE DAR ISLAND +8 50 39 126 41 

QUEEN CP.ARLOTTE 
STRAITEAST 

8340 SUNDAY HARBOUR +8 50 43 126 42 

8347 KWATSIBAY +8 50 51 126 14 
8348 KINGCOME IN LET +8 50 54 126 11 

SUTLEJ CHANNEL 

8364 SULLIVAN BAY +8 50 53 126 50 

8271 JESSIE POINT +8 50 57 126 48 

DRURYINLET 

8379 STIJART NARROWS (ENT.) +8 50 54 126 54 

8384 JENNIS BAY +8 50 55 127 01 ~ 

Figure 5: Mock-up of part of Table 1, A rea 2, Volume 6 of the New Proposed LAT/HAT Tide Tables. 
This table replaces tables 1, 2 and 3 in the existing Tide Tables. 

Chart Reviews 
To learn more about the sorts of surprises actual charts 
might have compared with the theory discussed in the 
previous sections, 14 charts, 2 from each area where the 
new tide tables data was calculated, were studied and 
annotated as if they were about to be corrected to make 
them LAT /HAT compliant. 

Severa! problems were encountered. Most were minor but 
a few were serious from the LAT /HAT point of view. About 
half the charts were just as expected and presented no 
problems at all. Three or four were also acceptable except 
that the tidal values on the charts had slight differences 
of less than 0.3 metres from the values calculated from 
the MEDS constituent files and/or the values in the tide 
tables. While not serious, if users were to notice these 
slight differences it might lower their confidence in the 
product. 

Finally, three or four charts had somewhat more serious 
problems. It should be emphasized that the charts 

themselves were perfectly fine but they don't easily fit 
the LAT/HAT implementation madel discussed in the 
precious sections. Many of these charts contained tidal 
stations that weren't in the tide tables and/or weren't in 
the MEDS constituent database. Both tide stations on one 
chart weren't in either the tide tables or MEDS - the only 
place they appeared apparently was on the chatt. 

The worst cases were two charts with tidal values in the 
tidal black that differed by over 0.3m from the values in 
the tide tables and neither of these sets of values agreed 
with the values derived from the MEDS constituent files. 
About the only conclusion that can be drawn from this 
exercise is that the reality of the chatt, tide tables and 
MEDS derived tide levels isn't as dean as would be 
desired, and when the time comes to implement LAT/ 
HAT each chart will have to be studied very carefully. It 
should be noted that these problems are independent of 
the change to LAT/HAT. 
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Implementation Plan 
The proposed new tide tables design offers an even 
more profound advantage over the old design for 
implementing LAT/ HAT. The big hurdle in the past has 
been the perception that all the charts would have to be 
converted to LAT/ HAT and simultaneously re leased with 
the new LAT/ HAT tide tables. With the introduction of 
the CD and ED corrections explicitly in the new Table 1 
it may be possible for the CHS to become fully LAT/ HAT 
compliant in the short tenn without needing to change 
a single chart. 

This can be accomplished via an appropriately worded 
Notice to Mariners once the new tide tables are published. 
With bath the CD and ED Corrections available, the tide 
tables are full y compatible with all the values (i.e. depths, 
elevations and clearances) on the chatt. The only tidal 
information that is incompatible with LAT/ HAT is the 
terminology in the chart Depths Note and Elevations Note 
and the headings and tide levels in the Tidal Information 
Block. Presumably a suitably worded Notice to Mariners 
could be issued when the new tide tables are published 
explaining that the depth and elevation numbers can be 
used with the tide tables and that the CHS is in the process 
of correcting the terminal ogy on the charts. In the interim, 
the Notice to Mariners could explain that the expression 
"Lowest Normal Tide" in the Depths Note should be 
deleted, the expression "Higher High Water, Large Tide" 
in the Elevation Note should be replaced with "Elevation 
Datum" and the Tidal Information Black should be deleted 
in favour of the tidal information in the tide tables. 

There will be a need to educate clients by communication 
activities other than by NTMs. These could include meeting 
with major client groups, the development of brochures, 
the use of the CHS website, and p resentations at various 
venues such as conferences and advisory meetings. 

The implementation p lan could proceed in a phased 
manner as follows: 

Implementation Phase Zero 
Before anything else can be done, the largest and most 
urgent task is the redesign of the tidc tables and the 
population of Table 1 w ith new data. The main effort 
would be the continuation of the calculation of the 
Reference Port Vector Averaged Constituents and the 
calculation of the LAT/HAT based water levels and time 
differences for all the Secondary P01ts. A very difficult 
part of this work may be dealing w ith discrepancies and 
missing data. Since nothing else can be done until this 
task is underway it is being called Phase Zero. 

Implementation Phase One 
Once an Elevation Datum has been defined and an ED 
Correction has been added to the tide tables, the user 
has all the information necessary to calculate actual water 
depths and actual clearances using the new LAT/ HAT 

based tide tables and the existing nautical chart. The 
only problem is the terminology on the chart. And, once 
the new tide tables are published, it may be possible 
for the CHS to become LAT/ HAT compliant in the short 
term without needing to change a single chart via an 
appropriately worded otice to Mariners as explained 
above. 

Implementation Phase Two 
Once Phases Zero and One have been completed the 
urgency presumably will be diminished and the CHS 
is left to implcment Phase Two at a mo re leisurely 
pace depending on how long it is willing to live with 
incompatible terminology on its charts. The main focus 
will then be to remove '(Lowest Normal tide)' from the 
Depths note , replace 'Higher High Water, Large Tide' 
with 'Elevation Datum (Year)' in the Elevation Note, and 
replace the Tidal Information Black w ith the new format 
and new data provided by the respective tidal sections. 
Individ ual chans may have specifie notes or other items 
that will need to be changed so a careful review of each 
chart will be needed. Also, changes will be needed to 
other publications such as Sailing Directions, Chart No. 1, 
Tides in Canadian Waters, Cartographie Standing Orders 
and other interna! standards and training documents. 

It is estimated that it would take about 1.5 da ys per digital 
chatt to implement and quality check the title changes 
mentioned above and, for a dean set of charts (i.e. no data 
problems of the sort mentioned in the previous section) , 
it is estimated that it would take between 1 and 2 persan 
years to complete the job. 

Implementation Phase Three 
Phase Three fall s more in the realm of ongoing 
maintenance in the madel described thus far. It consists 
of systematically and/ or as opportunity permits, adjusting 
all the elevations and clearances to be relative to HAT. i.e . 
adjusting them by the amount of the ED Correction in the 
tide tables. The result will be that the ED correction in 
the tide tables will become zero. Similarly, as new charts 
and new editions are compiled, CD Corrections would 
set to zero. 

Recommendations (to complete Phase Zero) 

1. Finish the redesign of the new tide tables: 

• compute vector averaged constituents for the 
remaining Reference Ports, 

• compute HAT, MHHW, MLHW, MWL, MHLW, 
MLLW, LAT and CD and ED corrections for the 
remaining Secondary Ports, 

• w here no tidal constituents ex ist, devise a 
method for deriving these levels from the existing 
information in the tide tables and tidal records 
in MEDS and the regions, 
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• redesign and populate the new Table 1 with the 
new data. 

2. In parallel with item 1, carry out further, more 
extensive tests of the accuracy of the proposed 
new Range Ratio method. 

3. Send samples of the new Procedures, Introduction 
and Table 1 to a number of users from a cross 
section of the marine community for their 
comments. Indeed, a complete mock-up of a 

Appendix 1 - IHO Chart Datum Technical 
Resolution and Discussion 
(Sections of particular importance to the CHS are 
underlined) 

Annex E to CL 80/2004 
S3/1401/WG 

A 2.5 DATUMS AND BENCH MARKS 

1. It is resolved thar elevations on shore, including 
those of lights, should his referred to a HW datum 
or Mean Sea Leve! (MSL). The datum used should 
be clearly stated on all charts. 

2. a) It is resolved thar the datum for tide predictions 
shall be the same as chart datum (datum for 
sounding reduction). It is further resolved thar 
the Lowest Astronomical Tide (LAT), or as closely 
equivalent to this leve! as is practically acceptable 
to Hydrographie Offices, be adoptee! as chart datum 
where tides have an appreciable effect on the water 
leve!. Alternatively the differences between LAT and 
national chart datums may be specifiee! on nautical 
documents. If low water levels in a specifie area 
frequently deviate from LAT, chart datum may be 
adapted accordingly. 

1. b) It is resolved that Highest Astronomical Tide 
(HAT) be adopted as the datum for vertical 
clearances where rides have an appreciable effect on 
the water leve!. Alternatively the differences between 
HAT and national datums for vertical clearances may 
be specified on nautical documents. If high water 
levels in a specifie area frequently deviate from HAT 
the datum for vertical clearances may be adaptee! 
accordingly. It is further resolved that a HW datum 
be used far vertical clearances in non tidal waters. 

Notes: 
i) LAT (HAT) is defined as the lowest (highest) tide 

leve! which can be predicted to occur under 
average meteorological conditions and under 
any combination of astronomical conditions. It is 
recommencled that LAT and HAT be calculatecl either 
over a minimum periocl of 19 years using harmonie 

few volumes of the new tide tables could be 
constructed for this task. 

4. Based on the results from the last three tasks, 
rewrite and reorganize the new tide tables. 

5. Study another 25 or so charts from across the 
country to try to identify potential problems with 
the implementation plan and modify the plan to 
deal with them. 

constants derived from a minimum of one year's 
observations or by other proven methods known to 
give reliable results. Ticle levels shoulcl, if feasible , 
reflect the estimatecl error values obtained cluring 
the determination of these levels. 

ii) In non ticlal waters, in orcier to allow the clevelopment 
of regional solutions, it is recommencled thar a range 
of low/high water definitions of the lower/upper 
94-100 percentile be adoptee!. 

3. It is resolvecl that chart clatums (clatums for sounding 
reduction), the clatums of ticle prediction and other 
ticlal clatums shall always be connectecl with the 
general land survey datum, and , in addition, with 
a prominent and permanent fixee! mark in the 
neighbourhoocl. 

4. It is resolved that ellipsoidal height determination 
shoulcl be made at vertical reference marks usecl for 
ticlal observations, in orcier to support the production 
of seamless data sets; i.e . to allow the translation 
between data sets with differing vertical datums. It 
is further resolvecl thar such observations should 
relate to a geocentric reference system, preferably 
the Worlcl Geodetic System 1984 (WGS84). 

G 2.1 TRANSLATION OF HEADING, etc. 

1. It is recommended, principally for those Tide Tables 
which are not published in Roman characters, thar 
the headings of divisions and columns include a 
translation in English, French or Spanish, in order 
to increase the international usefulness of the 
publication. 

Discussion 
Paragraph 1 - Elevations on shore 
The CHS addresses elevations in tidal waters as described, 
so, in this case, the CHS already is compliant with the 
resolution. However, as discussed below, sorne changes 
to the terminology used in sorne CHS documents will be 
needed. In non-tidal waters the CHS portrays elevations 
relative to Chart Datum and has stated thar it will continue 
to do so because of the large number of charts thar would 
have to be changed. 
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TR Paragraph 2(a) - Chart Datum 
The first sentence states "It is resolved that the datum for 
tide predictions shall be the same as chart datum (datum 
for sounding reduction)." This is already an internationally 
recognized standard and has been in effect w ithin the 
CHS for many years. 

A close study of the rest of the above paragraph reveals 
that it actually presents quite a range of options and 
choices. These choices are: 

Sentence 2: Where tides have an appreciable effect on 
water levels', 

a. CD= LAT and/or 

b. CD = 'as closely equivalent to LAT as practically 
acceptable to HOs' 

and/or 

Sentence 3: CD = a nationally defined datum and 'the 
differences between LAT and national datums may be 
specified on nautical documents' . 

and/or 

Sentence 4: If low water levels in a specifie area frequently 
deviate from LAT, CD may be adapted accordingly. 

The phrase 'appreciable e ffect' above essentially 
describes the boundary between tidal and non-tidal 
waters. The same techniques that have been used for 
years with LLWLT can be used with LAT. That is, when 
the tides have an appreciable effect on water levels the 
conventional approach to establishing and maintaining 
Tidal Datums is to have a defined Target Chart Datum 
and to adjust the actual CD to this Target CD when chart 
production schedules and other factors allow. Given 
that (a) knowledge of the elevation of LAT changes with 
each new set of tidal data collected and (b) it is only 
possible to change the CD when a New Edition of the 
chart is published (and there are often years between 
New Editions) the ability to set CD exactly equal to LAT 
is viltually impossible in practice. Therefore the generally 
accepted alternative is that it is tied to a 'practically 
acceptable' trigger level. The trigger to start the process 
in the CHS is w hen the difference between the existing 
CD and the Target CD is 0.3m or greater. This approach 
is already 'practically acceptable' by the CHS. So, with 
respect to the present CHS Target CD of LLWLT, the CHS 
is already using method 1(b) . 

A change of the CHS Target CD from LLWLT to LAT would 
therefore go a long way toward making CHS compliant 
with this TR. 

It is not known whether there are areas in Canada where 
the option described in Sentence 4 above w ill be needed 
but it is available in case it is. 

TR Paragraph 2(b) - High Water Datum 
Paragraph 2 (b) offers a similar range of choices for a high 
water datum as described for low water datums. There are 
similar p roblems with HAT related terminology on charts 
and in CHS publications. The CHS doesn't presently have 
a term of a high water datum corresponding to Chart 
Datum. Canada rejected the recommendation in the last 
sentence of this paragraph. 

TR Note (i) - Tidal Waters 
The issue of how to compute high and low water datums 
in Canada has been and continues to be addressed by 
researchers in the CHS. It has been found that a one
year analysis does not always yield a stable set of tidal 
constituents, due to non-tidal influences such as el Nino . 
The computed values of the LAT and HAT are qui te stable 
if a stable set of constituents is used. The computation 
of stable values of LAT/ HAT appears to be weil in hand 
because of on-going research within the CHS. The use 
of vector-averaged constituents as noted above will fulfill 
the conditions of note (i). 

TR Note (ii) - Non Tidal Waters 
This approach is already being used by the CHS in non
tidal waters. 

TR Paragraph 3 - Land Survey Datum 
The CHS rejected this paragraph because in much of 
Canada, especially in the west and the Arctic, there are 
no land survey networks. 

TR Paragraph 4- Ellipsoïdal Height Determination 
Paragraph 4 is already a well established component of 
CHS tidal survey work. The data collected has been vety 
useful in quality controlling the chart datum elevations of 
older stations in the vicinity of new stations. 

Appendix 2 - Proposed Secondary Port 
Prediction Procedures in the Style and 
Format of the Existing Canadian Tide and 
Current Tables 

Summary of Secondary Port Prediction Procedure 

The Secondaty Port Prediction Procedure will be described 
in detail with an example below . It consists of 4 steps 
as follows: 

1. find the times and heights of the tide from the 
Reference Port daily predictions for the Reference 
Port h ighlighted in Table 1 above the Secondary 
Port for which predictions are needed. 
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2. multiply the heights from step 2 by the RATIO 
correction listed in the Secondary Port row. 

3. add the CD correction tabulated in the Secondary 
Port row 

4. correct the Reference Port times for high and low 
water by the high and low water time corrections 
listed in the Secondary Port row. 

This will give you times and heights of the tides at the 
Secondary Port in the Secondary Port time zone and 
corrected to correspond with the Chart Datum of the 
chart being used. 

Worked Example 
Required: To predict the times and heights of the tides 
on 1 July at the fictitious port of Rock Harbour, using the 
sample tables on the next page. 

Step 1 Find the times and heights of the tide from the 
Reference Port daily predictions for the Reference 
Port highlighted in Table 1 above the Secondary 
Port for which predictions are needed. 

Reference P01t Bay Head EST Z+S 
High Waters Low Waters 
Time Height Time Height 
0720 3.0 0140 1.2 
1940 3.4 1310 0.9 

Step 2 Multiply the Reference Port heights by the RATIO 
correction listed in the Secondary port row, 
rounded to one decimal place. 

3.0 x 1.21 = 3.6 
3.4 x 1.21 = 4.1 

1.2 x 1.21 = 1.4 
0.9 x 1.21 = 1.1 

Step 3 Add the Chart Datum (CD) correction in the 
Secondary Port row. 

3.6 + 0.2 = 3.8 
4 .1 + 0.2 = 4.3 

1.4 + 0.2 = 1.6 
1.1 + 0.2 = 1.3 

Step 4 Correct the Reference Port times for high and low 
water by the high and low water time corrections 
listed in the Secondary Port row. 

HW 
07 20 19 40 
+0 30 +0 30 
07 50 3.8 20 10 4.3 

LW 
01 40 13 10 
+0 20 +0 20 
02 00 1.6 13 30 1.3 

The same example is now presentee! in a form format . 
The descriptions for the four steps above also apply to 
the table. The boxes are identifiee! by letters and these 
letters are used in the boxes in the lower part of the form 
to indicate the action to take. For example, in box (d) 
you should multiply the values in box (b) by the value 
in box (e) . 

Date: 1 July 

Referem::e Port (a) Ti me (b) H~igllt 

Step 1 Data HW LW HW LW 
Na me 0720 0140 3.0 1.2 

Bay Head 
1940 1310 3.4 0.9 

Secondary Port (c) Time Dlft's (d) Heigllt (e) RATIOCorr'n 
Data {bl X[e) 

Name 1 3.6 1.4 
Step 2 +030 1 +020 1.21 

Rock Harbour l 4.1 1.1 
Ti me Helgllt (f) CD Corr'n 

Steps 
Secondary Port 

(a) ·fe) (dl+ {fl 

3&4 Predictions 0750 0200 3.8 1.6 
+0.2 

2010 1330 4.3 1.3 

BAY HEAD EST Z+5 

July-juillet 
Day Ti me Metres jour heure metres 

1 0140 1.2 16 
su 0720 3.0 MO 
Dl 1310 0.9 LU 

1940 3.4 

2 0245 1.5 17 
MO 0830 2.8 TU 
LU 1420 1.1 MA 

2100 3.1 

Procedure for Calculating Times or 
Clearances 

0230 
0825 
1405 
2025 

0340 
0935 
1525 
2130 

Clearances and elevations on nautical charts are given with 
respect to the Elevation Datum plane. That plane usee! 
to be known as Higher High Water, Large Tide. With the 
move to the new international standard, the plane will be 
called the Elevation Datum and where possible it will be 
set at the elevation of Highest Astronomical Ti de or HAT 
The ti de tables list the elevation of HAT for ali ti de stations. 
At the few tide stations where there is a difference between 
HAT and the Elevation Datum the tide tables list an ED 
Correction to allow the user to calculate elevations and 
clearances relative to the Elevation Datum. The procedures 
for calculating the clearance at a required time or the time 
for a required clearance are described b elow . 

1.3 
3.0 
1.2 
3.1 

1.5 
2.8 
1.3 
2.9 
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To Find the Clearance for a Required Time 

1. Using the procedures described above, calculate 
the tide height, 'Pred. Tide', for the required time 
at the required location. 

2. Note the values of HAT, CD Correction and ED 
Correction from the tide tables for the required 
location and the Charted Clearance from the 
chan. 

3. Calculate the Actual Clearance using the following 
equation: 

Actual Clearance = Charted Clearance + HAT + CD 
Correction + ED Correction - Pred. Tide 

To Find the lime for a Required Clearance 

1. Note the values of HAT, CD Correction and ED 
Correction from the tide tables for the required 
location and the Charted Clearance from the 
ch art. 

2. Calculate the required tide height 'Pred. Tide', 
using the Actual Clearance required, as follows: 

Pred. Tide = Charted Clearance - Actual clearance 
+ HAT + CD Correction + ED Correction 

3. Using the procedures described above, calculate 
the time of the Pred. Tide. ~ 
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This is an account of what happens to a ship wh en it mns 
aground, either by accident or by intent. lt is something I 
bad never considerecl, even though I work in a field where 
we procluce a product that helps to kecp ships afloat. Not 
having grown up in a maritime area , shipwrecks are not 
commonplace to my experience. 

What happens when a ship mns aground? What happens 
to all the cargo onboard? This is what Bella Bathurst _ 
attempts to tell the reaclers in The Wreckers. She uses first
hand accounts of shipwrecking, a time-honoured tradition 
around the world to show what happens to cargoes of 
liquor, toys, automobiles, pianos, and such, when the 
ship carrying such cargo founders. Cargo that is fmmd 
outside the ship, becoming flotsam and jetsam, is more 
easily identifiee! as "belonging to no one" than is cargo 
removecl, sometimes by force, from the holds. 

As an as ide, T learned that the famous author Robert Louis 
Stevenson was from a family of engineers, many of whom 
fourre! employment with the Northern Lighthouse Board. 
Any country with coastline bas bad maritime disasters 
visit their shores. However, using strictly British examples, 
Ms. Bathurst demonstrates to the reader that "few other 
countries bad Britain's unique combination of advantages 
for a wrecker - island status, a vicious coastline, plenty 
of expensive traffic". Some counties were famous for 

BOOK REVIEW 

THE WRECKERS: A Story of Killing 
Seas, False Lights and Plundered 
Shipwrecks 

Written by Bella Bathurst 

Review contributed to Lighthouse by Fred Olitf 

Published by Houghton Mifflin, New York, NY, 2005. 352 pages, 
b/w illustrations running with the text, bibliography, references, 
index 

ISDN 13/EAN:978-0618416766 or ISBN 10:0618416773 

displaying false lights, leading many ship's captains by "a 
visual siren's song" to their demise. Others were inhabitee! 
by a cruel folk who would board the foundered ship and 
plunder it, oftentimes murclering the crew. There are 
accounts of the dead having jewellery removed by the 
'wreckers'. To cal! them salvors was inaccurate. Yes, they 
were salvaging the cargo but they were, in fact, nothing 
more than petty criminals taking what they wanted. Many 
of the bouses in those communities nearby the wrecks 
bad roofs and floors built from timber taken from the 
wrecked ship. Coal, taken from colliers plying the coasts, 
would keep bouses warm during the colcl, clamp British 
winters . 

In recent years, wrecking has become less abundant due 
to the presence of the Coast Guard and Royal National 
Lifeboat Institution(RNLI) which was chartered to prevent 
loss of !ife at sea, and to put the saving of lives ahead of 
the plunclering of ship's cargo. Lloyd's of London, too, 
have a vestecl interest in seeing that the cargo of a ship 
is returnecl to its rightful owners. The amount of liquor 
taken from the hold of one ship, documented in Whiske_y 
Galore, is breathtaking! 

I woulcl heartily recommencl this book to anyone wanting 
to read another side of why we want to keep ships off 
shoals and from mnning agrouncl! [lii] 
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Friends of Hydrography 
A Canadian Volunteer Group 

We invite you to the Friends of Hydrography Web Site 
'http: 1 /www. canfoh. org' 

The Friends of Hydrography are a small group of both retired and 
current Canadian Hydrographie Service (CHS) employees who believe 
there is a need to record and preserve the historical highlights of 
Canadian hydrography. 

Please browse the many pages of the site to get a sense of the history 
of Canadian hydrography and the Canadian Hydrographie Service (CHS). 
If you ever worked with the CHS, or had friends who did, search the 
site for the ir names. If you don't fi nd the name please contact us. 
Also, if you have photographs of ships or launches, used at any time by 
the CHS we would be grateful if you would share them with us. 

The site is the primary distribution vehicle for Friends of Hydrography 
and is a work in progress. The site has grown nicely since its inception 
in 1998 and new information is added on an opportunity basis. 

Please feel free to contact us at (CANFOH@cogeco.ca) We would be 
delighted to hear from you. Your questions, comments, corrections 
and/or contributions to the site are welcomed . 

Supported by and in collaboration with the Canadian Hydrographie Association and the 
Canadian Hydrographie Service 
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La Barque Surveyor Au 400e De La Ville De Québec 

By: Normand Doucet, Service hydrographique du Canada, Région du Québec 

L'année 2008 a été marquée par le 4ooe anniversaire 
de la fondation de la ville de Québec et du premier 
établissement permanent d 'Européens francophones en 
Amérique du Nord. 

française et personnifiant Jean-Baptiste Franquelin, a 
animé les activités sur le quai, à l'aide de panneaux 
d 'information . Il a aussi démontré, dans l'embarcation sur 
l'eau et en faisant manier le plomb de sonde et le sextant, 

les techniques hydrographiques 
du temps. 

La barque Surveyor dans le Bassin Louise à Québec 

No mmé H y drographe -d u
Roi en 1687, Jean-Baptiste 
Franquelin (1651-1718) a laissé 
un témoignage exceptionnel 
de la prése nce française en 
Amérique du Nord . Professeur 
de navigation sous la Marine 
française, premier Hydrographe
du-Roi à s'établir en Nouvelle
France, ce ca1tographe méconnu 
a été l'auteur d 'une cinquantaine 
de cartes manuscrites, datées 
entre 1674 et 1708, mais non 
publiées. Il a principalement 
consigné les explorations de 
Louis Jolliet et de Cavelier de 
La Salle , en illustrant ainsi le 

Le ministè re fédéral d e s Pê ch es et des O céans a 
souligné par diverses activités la contribution de son 
personnel à la vie économique de la capitale québécoise . 
Entre autre , une de ces 
activités qui s'est réalisée 
conjointement avec la 
section du Québec de 
l'Association canadienne 
d ' h yd r og r a phi e 
(ACH), fut la présence 
de l'embarcation 
h ydrographique 
patrimoniale SURVEYOR, 
une réplique des barques 
de service utilisées aux 17e 
et 18e siècle et appartenant 
à la section Centrale de 
l'ACH. Normand Doucet, 
du Service hydrographique 
du Canada à Mont-Joli, 
habillé d'un costume de 
l'époque de la colonie 

territoire allant du fleuve Saint
Laurent jusqu'au fleuve Mississippi. Ses services étaient 
grandement appréciés par le Roi-Soleil Louis XIV. 

~1,,. .. -~ t1' .. ~ ........ ·1"- . 
~~ .............. ~,ç ... ~..._ 

.w """'"' _____ .....,_. ................ ~ 
,_..;.~ ...... >01 ........ ,.., .. ~ 

Pannea u d'information monté sur une colonne Morris 
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C'est au cours d 'une dizaine 
de sorties sur l'eau , d 'environ 
deux heures dans le Vieux-Port 
de Québec et sous la gouverne 
de l'éminent Franquelin, que 
75 v isiteurs costumés ont 
participé aux manœuvres à 
la rame et expérimenté les 
anciennes techniques de levés 
hydrographiques. Profitant 
des escales aux abords d e 
la Grande place du 4ooe, 
au cœur des festivités, les 
descriptions de l'évolution 
de l'hydrographie à une 
foule globale d e plus de 
3600 p ersonnes ont suscité 
beaucoup d 'é tonnement e t 
de curiosité. 

La foule attentive aux explications de l'hydrographe du Roi Louis-jean-Baptiste 
Franque/in (alias Normand Doucet, SHC-Québec) 

Du 23 juillet au 2 aoüt, une 
autorisatio n spéciale avait 
été accordée par le Maître du 
port afin que l'embarcation 
à rames puisse se déplacer à 
l'intérieur du bassin Louise du 
Vieux-Port de Québec. Selon 
la réglementation en vigueur, 
seulement les déplacements 
à moteur sont autorisés dans 
ce bassin intérieur. Ces sorties 
à rames étaient tout à fait 
exceptionnelles. 

Un équipage prêt et enthousiaste à vivre une "expérience de travail" unique 

Cette réalisation conjointe du 
Service h ydrographique du 
Canada et de l'Association 
canadienne d 'hydrographie a 
permis de démontrer l'apport 
des technologies maritimes 
dans le développement socio
économique de la colonie grâce 
à une ca1tographie minutieuse 
des voies d 'accès maritimes. 
De plus , les échanges avec 
les visiteurs ont fait découvrir 
à plusieurs jeunes l'éventail 
des professions passionnantes 
entourant la cartographie 
marine. [IHJ 
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u.s. G={]\f[Q)~© 2009 
May 11-14 · Sheraton Waterside Hotel · Norfolk, Virginia USA 

U.S. Hydra 2009 will offer participants: 
Hydrographie Workshops 
Technical Program 
Commercial Exhibits 
On Water Demonstrations 
Social Events 

The Sheraton Norfolk Waterside Hotel is located on the 
busy Norfolk waterfront area close to many maritime-related 
attractions. A block of rooms will be available for ali conference 
participants at the prevailing government conference rate. 

Individuel members of the Canadian Hydrographie Association 
and other recognized National Hydrographie Societies will 
receive the same registration discount as THSOA members. 

For more lnformaHon 
and registration information please check 

The Hydrographie Society Of America's (THSOA) website, 
www.thsoa.org 

NORFOLK 
Life. C el e brat e d Da i l y . 

ADVERTISEMENT 
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J NTERNATI 0 NAL 

TECHNOLOGY 

AOVISORS INC. 

Require lmagery? Contact SANI-ITA 
Your High-Resolution lmagery Provider 

www.sani-ita.com 

Since the launch of IKONOS (0.82 metre nominal ground sample distance) satellite in 1999, SANI-ITA has been an active 
distributor of imagery to government and private organizations throughout the world. The applications for this imagery include: 
visual analysis, change detection, regional large-area mapping, land use and economie development. 

lmagery products and formats for delivery in elude: 

• lndividual scenes and stereoscopie models 

• Archived and on-demand (tasked imagery collection) 

• Colour (3bands stacked in one file) and bundle: pan and multispectral independent layers 

• Geo products (5 m accuracy, exclusive of terrain displacement) and orthorectified mosaics 
(2-3 m horizontal accuracy with survey control) . 

• Uncompressed and compressed (MrSID, ECW) imagery 

Effective November 2008, SANI-ITAwill be able to supply lmagery from GeoEye-1 (0.41 metre nominal ground sample distance) 
with a pixel resolution of 0.5 metre for the panchromatic band and 2.0 metre for multispectral bands, allowing the expansion 
of the application domain to include habitat monitoring, surveillance, real estate and insurance analysis, and DEM creation for 
flood plain analysis. 

Tel.: (905) 943-7774 
Fax.: (905) 943-7775 
www.sani-ita.com 
sales@sani-ita.com 

For your high-resolution imagery needs 
please contact us at SANI-ITA 

or visit our website 

Registered ~ 
ISO 9001:2000 t'G~I 

Company · SGS 



CANADA'S OFFSHORE: JURISDICTION, RIGHTS, and MANAGEMENT, 
3rd Edition 
Bruce Calderbank, Alec M. Macleod, Ted L. McDorman, and David H. Gray 

CANADA'S OFFSHORE: 
JUlUSDICUON, B.tGHTS, and MANAGEMENT 

This book covers the following: 
• International pract ices, customs, 
laws, and treaties concerning the 
oceans 

• Canada's responses to international 
ocean-related events through Canadian 
legislation, regulations and practices 

• International treaties and conventions, 
Canadian court decisions, and the result 
of arbitration decisions concerning 
Canada 

• The mechanics of describing and 
determining ocean boundaries, and 
interpreting ocean-related Canadian 
legislation 

• Practical issues related to Canada's 
offshore oil and gas industry 

With a great number of wonderful colour 
images, graphs and tables. A must 
have. 
To arder: www.acls-aatc.ca 
or www.trafford.com 

MAINTENANT DISPONNIBLE EN FRANÇAIS! 

Zone extracôtière canadienne: juridiction, droits et gestion, 
3e édition, 
Bruce Calderbank, Alec M. Macleod, Ted L. McDorman & David H. Gray 

Le nouvel ouvrage traite des sujets suivants: 
• les pratiques, douanes, lois et traités internationaux relatifs aux océans; 

• la réaction du Canada aux événements internationaux dans le domaine des océans, 
réaction manifestée dans les pratiques, les lois et les règlements adoptés par notre 
pays; 

• les conventions et traités internationaux et les décisions des tribunaux canadiens, 
ainsi que les résultats des décisions d'arbitrage concernant le Canada 

• les mécanismes régissant la description et la détermination des limites océaniques 
et l'interprétation de la législation canadienne sur les océans 

• les enjeux concrets pour l'industrie pétrolière et gazière extracôtière du Canada. 

Contient une grande variété de figures en couleurs, des graphiques et tableaux. Pour 
commander: www.acls-aatc.ca ou www.trafford.com 

ADVERTISEMENT 
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CHC 2008 Recap 

By: Lighthouse Staff 

Last May 5-8th, the Canadian Hydrographie 
Association (CHA) in partnership with the 
Association of Canada Lands Surveyors 
(ACLS) and the Canadian Hydrographie 
Service (CHS) jointly hosted the b iennial 
Canadian Hydrographie Conference and the 
National Surveyors Conference. This was the 
first ever joint conference. Appropriately, the 
conference theme was "Bringing Land and 
Sea Together". 

Victoria Conference Centre 

Over 500 delegates and exhibitors 
attended the event that was helcl at the 
Victoria Conference Centre, acljoining 
the majestic Empress Hotel in the heart 
of Victoria, British Columbia. On the 
water side, technical sessions consistee! 
of the themes of future charting, vertical 
reference systems, safe and accessible 
transportation corridors, and issues relatecl 
to the law of the sea initiatives. The land 
side held sessions on cadastral systems in 
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support of sustainable land management, innovations in 
cadastral technology, data integration and the extension 
of survey applications to other disciplines. There were 
also severa! joint sessions under the heading of "Mapping 
from Land to Sea". The keynote speaker was Canadian 
Astronaut Roberta Bondar, who spoke of her experience 
in space and, just as importantly, on Earth. She left an 
impression on the audience with her images of Earth taken 
from both space and from earth. She graciously suppliee! 
copies of her la test work, which were given to conference 
speakers and moderators. 

Delegates enjoying the BC sunshine 
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Beyond the technical sessions, there 
were also workshops held prior to 
the conference on tapies such as 
the Hydrographie Product Database 
(HPD), Building Trust and Business 
with the Aboriginal Community, 
SonarWiz.MAP, 3D Visualiazation 
Using Fledermaus, Generic Sensor 
Format (GSF) Community Review, 
Enabling Hydrographie Offices with 
ESRI Enterprise GIS Technology, 
Vertical Datum Transformations, 
Uncertainty Management, 
Administering Marine Spaces , 
CARIS Ping to Chart Solutions, Side 
Scan Sonar Data Interpretation and 
Mosaic Processing, and HYPACK. 
Throughout the conference, Victoria 
Harbour served as the setting for 
on-water demonstrations. The NOAA Ship Rainier was 
available for tours and the CHS survey launch Otter Bay 
was used for demonstrations, as were other industry craft. 
Business meetings were held by both the CHA and the 
ACLS. 

The always bustling Exhibitor's Hall 

The Otter Bay heads out for a demonstration 

The exhibition hall was a major draw, hosting exhibits 
at 56 booths. The hydrographie, land survey and 
related disciplines were well represented by the likes of 
Kongsberg, Applanix, Knudsen, Caris , McQuest, Fugro 
Pelagos and many more. The hall was also used as the 
venue for break time refreshments and a conference social. 

The social activity was not confined to the 
conference area proper. Many forays were made 
to areas such as golf clubs, local restaurants 
and destinations around the beautiful British 
Columbia Capital. The conference organizers 
deserve praise for putting on a highly succcssful 
conference, in tenns of attendance, efficiency, 
and boldness. The sponsors also deserve to be 
honoured for their support. 

Conference abstracts, papers and presentations 
are still available online at chc2008.ca. Upcoming 
hydrographie conferences include U.S. Hydra 
2009, May 11- 14, Norfolk, Virginia, USA and 
the Canadian Hydrographie Conference 2010, 
June, Quebec City, Quebec, Canada. [LHJ 

The NOAA ship Rainier in Victoria Harbour 

Fall 1 Winter J,. Automne 1 Hiver 2008 LIGHTHOUSE 35 



THE CANADIAN HYDROGRAPHie ASSOCIATION A WARD 
LA BOURSE DE L'ASSOCIATION CANADIENNE D'HYDROGRAPHIE 

(Established 1992 1 Établie en 1992) 

Deserving Student $2,000 1 2000$ Pour un étudiant méritant 

Application Criteria 
1. The applicant must be a full time student in an accredited 
survey science program (the program must have a Hydrographie 
Survey or a Geographie Information Systems, Cartographie or 
Land Survey component) in a university or technological college 
anywhere in Canada. Environmental studies only will not be 
eligible. The Manager of this award will determine the eligibility 
of the program for the award. 

2. The award will be available to undergraduate students in a 
degree or diploma program that conforms to the basic subject 
topic. The applicant will be required to submit a transcript of his/ 
her most recent post secondary marks at the time of application. 
The marks must indicate an upper leve! standing in the class and 
under no condition less than 70%. 

3. The award will be presented to an applicant w ho can 
demonstrate a bona fide financial need , coupled with an above 
average academie performance as stated above. 

4. The applicant will be required to write a short paragraph 
explaining his/ her financial need in a clear, concise manner on 
the application form or, if necessary, attached piece of paper. 
The importance of this aspect of the application is emphasized. 

5. The award application will be submitted to the Canadian 
Hydrographie Association by June 30 each year and to the address 
in item 11 below. 

6. The value of the award is $2,000. There is one award only 
each calendar year. Only the winner will be notified. 

7. The successful applicant will be issued with a special 
Hydrographie Association Certificate, duly framed, at the time 
the award is made. He/ she will also receive a meclallion with the 
Hydrographie Association Crest and have his/ her name mounted 
on a perpetuai winner's plaque. A picture of the plaque, duly 
inscribecl will be mailed to the winner along with the $2,000 
cheque during the second week of July. 

8. The applicant must submit one letter of reference from an 
official of the university or college where the applicant spent the 
previous year. This letter of reference must inclucle the acldress 
and phone number of this official. 

9. An indiviclual student may receive the awarcl once only. 

10. The successful applicant's letter of appreciation will 
be published in the next issue of our professional journal 
"Lighthouse". 

11. Application will be made on the form supplied or preferably 
down loaded from the official CHA web site at www.hydrography. 
ca and sent to: 

Critères d 'admissibilité: 
1. Le candidat ou la candidate doit être un étudiant ou une 
étudiante inscrit à plein temps à un programme reconnu en 
sciences géodésiques (ce programme doit inclure les levés 
hydrographiques ou un contenu des systèmes d 'informations 
géographiques, de cartographie ou des levés terrestres) par une 
université ou un collège situé au Canada. Un programme en 
environnement seulement ne sera pas éligible. L'administrateur 
de cette bourse déterminera l'admissibilité du programme pour 
la bourse d 'études. 

2. La bourse s'adresse aux étudiants et étudiantes inscrits dans 
un programme menant à un diplôme collégial ou de premier 
cycle universitaire conforme aux disciplines de base. Le candidat 
doit soumettre une copie de son dernier relevé de notes post
secondaire avec sa demande. Les notes doivent être au-dessus 
de la moyenne de sa classe et être obligatoirement supérieures 
à 70 %. 

3. La bourse sera remise au candidat ou à la candidate qui, de 
bonne foi, peut démontrer ses besoins financiers et qui respecte 
les exigences académiques mentionnées ci-haut. 

4. Le candidat ou à la candidate devra écrire un court texte clair 
et concis, démontrant ses besoins financiers sur le formulaire de 
la demande ou, si nécessaire , sur une lettre jointe. Une grande 
importance est accordée à cet aspect de la demande. 

5. La demande doit être soumise à l'Association canadienne 
d'hydrographie au plus tard le 30 juin de chaque année à l'adresse 
mentionnée à l'article 11 ci-bas. 

6. La valeur de la bourse est de 2000 $. Il n 'y a qu'une seule 
bourse remise par année civile. Il n 'y aura que le gagnant qui 
sera avisé. 

7. Le récipiendaire recevra un certificat spécial de l'Association 
canadienne d'hydrographie, dûment encadré. Il ou elle recevra 
aussi un médaillon à l'effigie de l'Association canadienne 
d'hydrographie et verra son nom ajouté sur la plaque des 
gagnants. Une photo de la plaque, dûment gravée sera postée 
au gagnant avec un chèque de 2000 $ au cours de la deuxième 
semaine de juillet. 

8. Le candidat ou la candidate doit soumettre une lettre de 
référence d'un représentant de l'université ou du collège où il a 
suivi son cours l'année précédente. Cette lettre de référence doit 
inclure l'adresse et le numéro de téléphone de ce représentant 

9. Un étudiant ne peut recevoir la bourse qu'une seule fois. 

10. Une lettre d'appréciation elu récipiendaire sera publiée dans 
l'édition suivante de notre revue professionnelle " Lighthouse "· 

11. La demande devra être faite en se servant du formulaire 
prescrit ou préférablement téléchargée à partir du site internet 
officiel de l'ACH" www.hydrography.ca, et envoyée à: 

Barry M. Lusk, Manager 1 Administrateur 
Canadian Hydrographie Association Award Program 1 Bourse de l'Association canadienne d'hydrographie 

4719 Amblewood Drive, Victoria, BC V8Y 2S2 
luskbm@telus.net FAX 1 Télécopieur: (250) 658-2036 www.hydrography.ca 
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Thirty Years Of Turmoil, Stress and Achievement 

By: Tom MeCulloeh, Hydrographie Consultant, MeCulloeh Hydrographie Consulting 

This article has been reprinted and originally appeared in Lighthouse Edition 55, Spring 1997. 

PARTI: THE BIRTH OF THE CHA 

(then, the Canadian Hydrographers' Association, now 
the Canadian Hydrographie Association) 

Toda y, society and its government are in much upheaval, 
with reductions in program funding and in the staff 
to manage these programs. The effect is traumatic, 
often career threatening, and sometimes leads to job 
termination. A worrying, perplexing time! Y ou probably 
think th ose lucky old-timers back at the time of formation 
of the CHA never faced such problems. 

And you would be correct to some extent, but we 
did face great upheaval in society and uncertainty of 
direction to meet new challenges, and a feeling that 
we (the young whippersnappers in the CHS) were not 
prepared to tackle the problems of the future-particularly 
in relation to training for deployment of the first wave of 
new technology and techniques that came upon us. But 
also in determining proper standards for our profession 
- and in relating that profession to its fast growing 
counterpatts in oceanography-physical, geological and 
geophysical. Additionally, there were the problems 
associated with the mushrooming exploitation of the 
ocean's hydrocarbon resources and the international 
move to develop a Law of the Sea Convention that would 
be recognized and adhered to by all maritime nations . . 
All of the foregoing would impact eventually on the 
conduct of the hydrographie profession -and we were 
ill prepared. 

To establish a starting point for this presentation, 
have reviewed my own persona! memories (fighting 
Alzheimer's ali the way!) and picked 1963 as a suitable 
beginning. Other "old-timers" may start elsewhere but let 
them develop their own reflections at another time. 

The 1960's 
The formation of the Marine Sciences Branch and the 
inclusion of the CHS within it, and the establishment of 
the Bedford Institute of Oceanography in Dartmouth, 
N.S. began the process of national change in the 
hydrographie mission. The impact of that process of 
change on the Pacifie Coast was practically non-existent. 
There was little transfer of technology to disturb an 
orderly, meticulous and conscientious profession 
concerned largely with accuracy and productivity in 
publishing nautical charts and supporting compilation 
of data. 

However, in December of 1963 at the Dominion 
Hydrographer's 3rd Annual Conference in Ottawa, Dr. W. 
Cameron, MSB Director, stated that hydrographers' charting 
tasks should be extended to dcscribe other parameters of 
the sea bottom. He suggested that hydrographers might 
eventually move into the problem of describing the sea 
itself as it varies from place to place and time to time. The 
concept was challenged in private by many, particularly 
on the Pacifie Coast, but change was undetway which 
w ould require a drastic rethink of our mission and the 
training and education standards that would be required 
to successfully tackle that mission. However, CHS on 
the Pacifie Coast lacked day-to-day contact with the 
oceanographie professions that were becoming common 
in the east. We slumbered on and were ill-prepared for 
what was to come. 

Senior SunJey Officers Course 
In the winter of 1964/65, four members of CHS took part in 
what was to be the last Senior Survey Officers Course run 
by the Survey and Mapping Branch of Energy, Mines and 
Resources. The four chosen to attend were Larry Murdoch, 
Barrie MacDonald, Mike Eaton and myself. [The selection 
of this group may have been a contributing factor to the 
demise of the course!] We were exposed to lots of survey 
and mapping technologies and other useful information, 
but what whetted my inte rest [and I would surmise 
Mike Eaton's, alsol was the one-week tour of survey 
and mapping establishments in Washington, particularly 
those involved in hydrographie and oceanographie 
research and developments in technology and technique. 
This was followed by exposure to the formulation of 
the Computing Deviees of Canada study of future CHS 
technical requirements as commissioned by the Dominion 
Hydrographer. The contrast between the exciting new 
developments apparently underway in hydrography 
elsewhere and the seemingly glacial approach to change 
on the Pacifie Coast left me with the feeling that we were 
not exact! y ready for the future . Decca 6F and Tellurometer 
were not enough! 

The Massacre 
In the following winter of 1965/66, an event took place 
that caused much persona! anguish at the time but 
probably helped propel the CHS into facing the facts of its 
situation. Eight senior CHS members- DeCrasse, Corkum, 
Eaton, Blandford, Kerr, Wills, Sandilands and myself, were 
interviewed by Bill Cameron (Director, Marine Sciences 
Branch), Clarence Cross (Advisor to Cameron), Norman 
Gray (Dominion Hydrographer) and others. Ail of us were 
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pronounced unqualified to occupy the newly established 
position of Assistant Regional Hydrographer in Atlantic, 
Central and Pacifie Regions. What a slap in the face, not 
just personally but also for the entire CHS. Here, the eight 
most senior and experienced field officers in the CHS 
were told that they were not capable of rising to senior 
managerial status! It was a body blow and took sorne 
tune to heal. The principal message appeared to be that 
we all lacked the training and the education to meet Bill 
Cameron's exacting standards. There was blood on the 
floor of that boardroom! 

BCR (Bureau of Classification Revision) Exercise 
If all of the foregoing weren't bad enough, adding to 
concerns about the "uneducated hydrographers", a BCR 
exercise was underway to classify each and every surveyor 
as either a Survey Officer of a Sutvey Technician. The 
slogan "tao many Chief,, tao few Indians" was being 
touted. According to this approach, the Indians would 
be the button-pushers:it was believed that many would 
be required to support the new technology, a wrong 
perception as it turned out. People frantically wrote , 
rewrote and rewrote again their BCR documents to ensure 
that they became Chief, or at !east a high-ranking Indian . 
What games we play- and all of this brought by the 
Glassco Commission of the Civil Service which actually 
proposed "Let the Managers Manage" but saw its work 
perverted by the interpretation put upon its findings by 
the bureaucrats of the Treasury Board and the Civil Setvice 
Commission. 

To the "massacred" and others in the CHS, the BCR 
exercise and the need for additional education and training 
appeared to complement each other, but it also made the 
objective more difficult to achieve. 

Official Recognition of the CHA 
The informai meetings of 1966 led to an agreement and 
an undertaking that CHS management would probably 
react positively to education and training proposais if 
they were supported by evidence of general support 
and agreement among hydrographie surveyors. (Having 
a friend at court in the CHS management helped. Mike 
Bolton was a strong supporter as long as we did not go 
the "union" route.) 

In September 1966, Mike Eaton prepared a discussion 
paper entitled Education for Hydrographers, which was 
circulated nationally among interested hydrographers. In 
the paper he expressed his own vicws on aims, knowledge 
required, a ttitudes affecting education, methods to 
achieve the goals of enhanced training and education, 
and a suggested program for Marine Sciences Branch 
to adopt. All good stuff- with lots of in-house training 
proposed - but it would require a strong management 
commitment. 

Meetings were held in all Regions and support developed 
for an announcement of the formation of an Association 
to promote training and education. This would be at the 
CHS Conference, scheduled for March 1967 in Dartmouth, 
Nova Scotia . I presented a paper entitled Tbe Educated 
Hydrographer at the 1967 Hydrographie Conference 
which incorporated my Pacifie Coast views with sorne of 
the work previously outlined by Mike Eaton. It was well 
received by bath rank and file, and by CHS management. 
It led to a meeting with CHS management to determine 
a suitable course of action. As suggested in my paper, a 
committee of two persons - Nick Cleary, Education Office, 
Survey and Mapping Branch, and myself-were detailed 
to conduct a study and prepare a CHA brief on future 
training and education requirements for CHS. 

Mike Eaton was elected the first President of the CHA 
at the 1967 Hydrographie Conference, and was so 
recognized b y CHS management. A well-deserved 
honour in recognition of his uphill struggle to persuade 
hydrographers of the new need to further develop their 
training and experience. 

CHA Education Brief 
The Brief was completed in la te May 1967 and forwarded 
to CHS management for review and, hopefully, action. 
The following steps were proposed: 

1. Upgrading of refresher courses in physics and 
mathematics for existing staff. 

2. A Junior Hydrographers' Technical Course as a 
natural progression from the basic entry course 
on hydrography given to recruits . Exam to be 
set by CHA and CHS Training Officer. Course 
subjects would include Survey General, Sounding, 
Projection, Radio Aids, Navigation and Seamanship, 
Tides and Tide Theory, and cartography. Three 
years of field service would be a prerequisite. 

3. Refresher courses in-house or at university in 
Physics Theory, Light, Heat, Electronics, Magnetism 
and Mathematics, for those with the appropriate 
educational background. 

4. Main Hydrographie Course for hydrographers with 
H.I.C. potential on Projection, Radio Aids (principles, 
errors, calibration etc.) , Photogrammetry, Applied 
Electronics, Astronomy and Computers. Five years 
of field service would be a prerequisite. Exams to 
be set by the CHA. 

5. Sen ior I-Iydrographer Course (Specialization) : 
Geophysics, Geology, Principles of Analysis and 
Prediction of Tides, Physical Oceanography, etc. 
Exams to be set by the CHA and institution. 

quote: "The foregoing proposai b y the CHA on 
education and training is a proposa! to deal with an 
emergency situation, as it exists today (1967) and is 
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intended to stimulate the interest of both hydrographers 
and management in an education and training pro gram · 
geared to career development and offering enhanced 
prestige to professional hydrographers. " Note: The Brief 
was developed while I worked up "Richardson" for her 
forthcoming Arctic voyage, which was to prove more 
exciting than most. 

Response qfDominion Hydrographer 
In September 1967, the CHA received the CHS response to 
our brief which was in the main, encouraging. However, 
it was suggested that our approach be modified into three 
steps: Junior, Intermediate and Senior. It outlined a number 
of suggestions which could assist in completing the CHA 
proposais, e .g. tuition costs, study time, assignment of 
in-house lectures and an emphasis on the use of the 
rotational year for a major part of the stati educational 
pro gram. 

A meeting of CHA representatives and CHS management 
was suggested for early October, seeking consensus and 
clarification on the following points: 1) recognition of 
other formal training, 2) details of syllabi, 3) standards 
of courses including examinations, 4) prerequisites to 
enter the various steps, and 5) PSC regulation governing 
tuition fees, etc. 

At the October meeting, a compromise was reached. The 
ently level and the CHA-proposed Junior Hydrographie 
level (in-house) would be amalgamated, becoming Step 1; 
the CHA Step 4 course (in-ho use) would become the Step 
2 course or Advanced Hydrographie Course, amalgamating 
our Steps 3 and 4; the CHA Step 5 (University Level) would 
require further study before acceptance. The readiness 
of CHA to conduct its own exams was discussed and 
left in abeyance for the immediate months ahead. Thç 
first Step 2 Course would be given during the summer of 
1968. In response to CHS management questioning, CHA 
representatives assured them that CHA was neither a union 
nor a social club, but a professional association. 

Events Following 
At the February 1968 Hydrographie Conference in 
Ottawa, I was elected CI-IA's second President and almost 
simultaneously it was announced that I would be the next 
Regional Hydrographer of Central Region. Now I began 
to understand what was meant by possible "conflict of 
interest"! I reluctantly stepped clown as CHA President 
in May of 1968, but continued to be involved in the 
education and training issue - a CHA member but on the 
CHS management team. Thar enabled my support for the 
CHA Step 5, which now became CHS-sponsored financial 
assistance to approved hydrographers working toward a 
u!liversity degree in a hydrographic-related program. The 
first Step 2 took place in-house in the winter of 1968/69. 
All appearecl to be going forward as planned. 

PART Il: TIIE ESTABLISHMENT OF TIIE CHA 
In 1968, the CHA coule! congratulate itself on persuading 
CHA management to aclopt a three-tier approach to 
training and education: 

1. Entry level 1 Junior Hydrographer- Prerequisite: 
three-year college diploma in surveying and 
mapping or equivalent. 

2. Intermediate leve! 1 HIC Potential - Prerequisite: 
three to five years field experience. 

3. Senior level 1 University level hydrography program 
- Prerequisite: both step 1 and 2 above. 

The Step 3 University Degree program was pushed 
vigorously by the new Dominion Hyclrographer, Art Collin. 
Severa! hyclrographers who had been taking university 
courses at their own pace and expense suddenly found 
themselves supportee! fully on programme leading to a 
degree, and a number of other potential candidates were 
identifiee!. This was a tremenclous development for the 
future of CHS, but simultaneously it exposee! a weakness 
in the strength of CHA and its ability to continue a 
partnership with CHA management in the new approach 
of training and education. The problem was the self
imposed task of setting CHA standards of examination at 
the Step land Step 2 levels. It had been clifficult enough 
to contemplate how this task would be tackled prior to 
the announcement of Step 3, but with Step 3 in place, ali 
the people who coule! best design and monitor a CHA 
examination system were !ost to us, together with those 
of high potential for Step 3, who no longer saw CHA as 
the path to righteousness. 

At one point it had looked as if CHA was subverting CHS, 
but now the shoe was on the other foot. A revitalized 
CHS scarcely needecl CHA. What therefore was CHA's 
role to be? 

The Blasted Constitution and Bylaws 
The role of CHA was debated at length in every region. 
In Central and Pacifie Region, the education and training 
theme was still in the forefront, but Atlantic region did not 
seem to have mu ch enthusiasm. HQ obviously was content 
to be a social club. The one thing all coule! agree upon 
was the need for a meaningful constitution and bylaws 
that reflectecl the aims and objectives of the Association, 
the conditions of membership, fees, powers and duties 
of officers, etc. There ensued a protracted struggle that 
almost clestroyed the CHA. Eventually it was determined 
that the furthering of the knowledge and professional 
development of CHA members could go hand in band 
with advancing the development of hyclrography and 
associated activities in Canada. A grandfather clause clic! 
not appease the disgruntled! 

Fall /Winter J, Automne 1 Hiver 2008 LIGHTHOUSE 39 



Newsletters 
Attempts were made to publish a national CHA newsletter, 
starting in 1968. The first edition was a rather amateurish 
affair [I was the editor and publisher] with blurbs about 
products and a scattering of news about hydrographie 
events. However, by the third edition 0970), edited by 
Bob Golding, a more intcrcsting pattern was developing. 
This edition was published just prior to the Canadian 
Hydrographie Conference scheduled for the sp ring of 
1970 in Ottawa. It included a marvellous drawing of a 
hydrographer bellowing the word "FIX!" on the cover. 
It also contained some useful comments on the matters 
concerning members, some rather funny recollections of 
the massive deployment of hydrographie resources off 
Tadoussac in 1969. Naturally, also the infamous episodes 
of the offer to the Dominion Hydrographer to purchase 
a battleship to round off the fleet, and the hoisting of 
the Hotel Tadoussac Chef's desk to the jack of the hotel 
flagstaff-all good dean fun! Additionally, there was a copy 
of the syllabus for the 1970 Step 2 Course and the atticle on 
GEBCO by Al Smith. Finally, the following poetty, which is 
a classic illustration of the fear and cynicism that the Step 
2 Course engendered in some CHS staff members: 

ln Sid's halls oflearning we gathered 
Eight others and myseif 

We dusted off our thinking caps 
And moved them from the sheif. 

For six strained weeks we sat around 
Wilh learning our objectiue 

But management's taken Hydrography Il 
ln quite another perspective. 

They're putting up their stumbling blacks 
As .fast as we can jump them 

But never fear the CHA 
Will.find a way ta stump them. 

The CHA 's behind us boys 
Neverfear of th at 

Until wefail Step Il that is. 
l think l smell a rat. 

Eights and sevens and fours we sit 
A nd put up with the system 

Why can 't Doc Colin see what's wrong 
ln all his wisdom. 

ln Sid's halls of learning we gathered 
And wrote the eight exams 

Eight others and myseif 
Are past giving a damn. 

But wh at about the others 
Who do it all next year 
Wh at about the others 

Who haue sa much ta fear? 

Although editions of the newsletter continued for some 
years, it almost expired in 1971 for lad : of copy. 

Magazines 
By Edition 12 in 1975, we had graduated to publishing 
Lighthouse, now the official journal of the CHA. Earl 
Brown was the National President and Adam Kerr was 
the enthusiastic editor, with Sandy Sandilands and Mike 
Eaton as associate editors. The journal was a first of a new 
series and contained a number of very interesting articles. 
The introduction and the editorial strongly underlined the 
need for input - "Unless you, all of you get writing and 
provide material, thisjournal will expire once again, like 
a cod.fish in the bottom of a dory." Atticles like SA7NAVby 
Mike Eaton , The Asia Tragedy by Mike Casey ,james Cook 
- Master Surveyor by George MacDonald, CSS Pandora II 
by Sandy Sandilands and An Antarctic Suruey- Twenty 
Years Aga by Adam Kerr - all made for an interesting 
publication . 

Conferences and Publications 
In 1977, Lighthouse graduated to p ublishing a special 
edition of the proceedings of the 16th Annual Canadian 
Hydrographers' Conference held in Burlington, Ontario, 
hosted jointly by the CHS and CHA. After ten years CHA 
had become patt of the establishment. The conference was 
graced by the attendance of severa! heads of other national 
hydrographie offices, e .g. Rear Admirai David Haslam, UK, 
Rear Admirai Robert Munson, US National Ocean Survey, 
etc. Papers were presented on many subjects including 
the following: Internationalizing of Hydrography in NE 
London Polytechnic, by Allan Ingham; Reliable Navigation 
through System Integration, by D. Wells and S. Grant; The 
Chlorine Car Caper by Tony O'Connor- just to name a few. 
The conference was well attended, with participants from 
Canada, USA and Europe, and had many exhibitors. It was 
a financial success. The keynote address on surveying 
related to the exploitation of hydrocarbons in the North 
Sea was delivered by Rear Admira! D. W. Haslam, 
Hydrographer of the Royal Navy. The Fickle Finger of 
Pate Award was passed on to Mike Bolton from Adam 
Kerr at the culmination of the conference. Willie Rapatz 
was CHA National President at the time of this event (the 
16th Annual Canadian Hydrographie Conference but the 
first co-hosted by the CHA.) 

Many other CHA-CHS jointly hosted annual conferences 
followed, with special Lighthouse editions devoted to the 
conference proceedings. CHA was on a roll - in 1979 we 
were a co-sponsor of the First International Hydrographie 
Technical Conference on Ottawa, together with the CHS, 
FIG and CIS. This conference attracted presenters and 
attendees from around the globe. It was an outstanding 
success-in no small measure due to the part played by 
many individual members of CHA. 

In the eighties, the CHA moved into a controlling position 
re: the planning and implementation structure of Canadian 
Hydrographie Conferences with, of course, continuing 
vital support from the CHS. This move took place as the 
National Ocean Survey of the US and Canada developed 
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a biannual approach to hydrographie conferences: Canada 
taking the odd years and the US the even years (i.e. we 
hosted in 1983, 1985, 1987 and 1989; the US in 1984, 1986, 
and 1988). They attracted much attention jointly around 
the world. In 1989, CHA Vancouver I3ranch hosted a fine 
conference "Discovery 89" which was internationally 
attended and definitely a prime example of what CHA 
could do almost entircly on its own- if CHS management 
stopped playing the role of "father knows best". We 
owe much to the skill and integrity of the late Gordon 
Murray. 

As you are all aware, the 1989 conference approach ran 
into internai CHS/CHA politics, and conferences have 
lagged somewhat as successful vehicles of information 
transfer even with the CHS back in the driver's seat. A 
teleconference approach was not an outstanding success. 
However, in 1996 CHS hosted a very good hydrographie 
conference in Dartmouth, Nova Scotia which did attt·act 
large numbers of attendees. So perhaps the pendulum 
has started to swing back and the 1998 conference 
planned for Victoria will see CHA back making a strong 
contribution, 

The CHA bylaws were amended in 1998 to change the 
name of the Association to the Canadian Hydrographie 
Association, to better reflect the role that nautical 
cartographers play in the delivery of the end product 
- the nautical cha1t! 

The regular editions of Lighthouse have continued to 
provide an important link and informative tool, not only 
in Canada but also internationally. We can be very proud 
of its influence everywhere in the hydrographie world. 
Long may it continue. 

Additionally, the CHA is involved in hydrographie 
clevelopment assistance programs overseas and has 
established a Stuclent Awarcls Program, funclecl largely 
through management fees for aclministering these 
clevelopment programs. A great deal of credit is clue to 
Barry Lusk, who was CHA National President from 1987 
to 1990. 

Another CHA initiative is the Heritage Launch Project in 
Central Region, which has real! y promotecl the profession 
of hydrographie surveying and charting among the ship 
and boat enthusiasts of the Great lakes. 

Finally, our luncheon meetings and seminars continue to 
unclerline our aims and objectives. I quote: 

Tbe Canadian Hydographic Association is a non-profit, 
scientific and technical group of about 500 members with 
the objectives of 

• advancing the clevelopment of hyclrography, 
marine cartography and associatecl activities in 
Canada; 

• furthering the knowleclge and professional 
clevelopment of its members; 

• enhancing and demonstrating the public neecl for 
hydrography; 

• assisting in the development of hydrographie 
sciences in the cleveloping countries; 

Tbe CHA is the only national hydrographie organization 
in Canada. It embraces the disciplines of 

• hydrographie surveying; 

• marine cartography; 

• marine geodesy; 

• offshore exploration; 

• ticlal and ticlal current stuclies. 

The Canadian Hydrographie Association is Jormally 
affiliated with the Canadian Institute of Geomatics. It is 
informally associated with the Hydrographie Society. 

This cloes outline our purpose but perhaps should be 
rewritten with fire in the belly and descriptive rhetoric 
that challenges the imagination! 

To all those who have workecl hard to make the CHA an 
organization to be proud of- Many Happy 30th Birthclay 
Returns. [LHJ 

About the Author ... 

Mr. T.D.W. McCulloch is an Hydrographie Consultant with 
McCulloch Hydrographie Consulting and is the project 
manager for the CHA/CIDA Malaysia Hydrographie 
Training Project. He is a founcling member of the Canaclian 
Hydrographie Association and is a Life Member with 
Central Bran ch, CHA. He is also a member of the Canaclian 
Institute of Geomatics , the Hydrographie Society, and the 
Company of Master Marin ers of Canada. Mr McCulloch has 
expertise in hydrographie surveying and in the direction 
and management of hydrographie/oceanographie 
organizations with the government of Canada. 
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The Canadian Hydrographie Association Award 
Letter From 2008 Recipient - Jason Workman 

Dear Editor of Lighthouse, 

I am extremely excitee! to be the recipient of the 2008 Canadian Hydrographie Association A ward and medallion. 
It is an honor to have been chosen by the selection committee for such a prestigious award. During my 
upcoming year of university it will be of great assistance with tuition and book expcnses. Thanks to your 
generosity I am able to continue my education in a path that I love. 

Growing up in the small town of Westlock, Alberta I have developed an interest in the outdoors. Therefore, 
when the career decision for the rest of my life had to be made in high school, Geomatics Engineering was 
an obvious choice and therefore I planned to proceed in the surveying direction. This fall I will be starting 
my final year of Geomatics Engineering at the University of Calgary. During university I have had several 
opportunities to apply my knowledge in this field. T have been a dedicated volunteer with the University of 
Calgaty Solar Car Team for the past two years. I worked to develop specialized software for route navigation 
as well as utilizing my positioning knowledge to link energy consumption and vehicle movements for car 
optimization. I have also had the opportunity to work at a small surveying firm to gain further experience in 
the field of geomatics and I have thoroughly enjoyed it. 

Following my graduation I intend to return to the same surveying finn to begin articling for an Alberta Land 
Surveyor. I am currently preparing to w rite the Canada Land Surveyor exams this coming year and I hope to 
become an involved member with your organization. 

Thank you so much for your support. It is greatly appreciated. 

Sincercly, 
Jason Workman 

CHA A w ard Plaque CHA A ward I ndiv idual Receipient M edal 
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CORPORATE MEMBERS / MEMBRES CORPORATIFS 

ASI Group Ltd. 
P.O. Box 2205, 250 Martindale Raad 
St. Catharines, ON, L2R 7R8, Canada 
Contact: Darren Keyes, Senior Operations Manager 
Tel : (905) 641-0941 FAX: (905) 641 ·1825 
E-mail: marine@asi·group.com 
Website: www.asi-group.com 
(affiliation· CHA Central Branch) 

Association of Canada Lands Surveyors 
900 Dynes Raad, Suite 1 ODE 
Ottawa, ON, K2C 3L6, Canada 
Contact: Jean-Claude Tétreault, CLS, a.·g., P. Eng., MBA 
Tel: (613) 723-9200 FAX: (613) 723-5558 
E-mail: admin@acls-aatc.ca 
Website: www.acls·aatc.ca 
(affiliation · CHA Central Branch) 

Atek Hydrographie Surveys Ltd 
4740 Joyce Ave., Powell River, BC, V8A 3B6, Canada 
Contact: Paul Steffens, President 
Tel: (604) 485·0205 FAX: (604) 485-0200 
E-mail: paul@atek-surveys.com 
Website: www.atek-surveys.com 
(affiliation · CHA Pacifie Branch) 

Atlas Services Group 
30 Oueen's Raad 
St. John's, NL, A1C 2A4, Canada 
Contact: Cindy Penny 
Tel: (709) 576-8560 FAX: (709) 576-1983 
E-mail: atlasdoor@atlasgroup.nl 
Website: www.atlasgroup . nl/english/contact/?office~ 10 
(affiliation · CHA Atlantic Branch) 

C & C Technologies 
730 East Kaliste Salaam Raad, Lafayette, LA, 70508, USA 
Contact: Art Kleiner 
Tel : (337) 261-0660 FAX: (337) 261-0192 
E-mail: aak@cctechnol.com 
Website: www.cctechnol.com 
(affiliation · CHA Central Branch) 

C-MAP by Jeppesen Marine 
8 Rayson Place, St. John's, NL A 1 A 5J5, Canada 
Contact: Glenn Butt 
Tel: (709) 754-0491 FAX: (709) 754-0491 
E-mail: gbutt@c-map.com 
Website: www.c-map.com 
(affiliation· CHA Central Branch) 

Canadian Seabed Research Ltd 
Hydrographie & Geophysical Surveys 
341 My ra Raad, Porters Lake, NS, B3E 1 G2, Canada 
Contact: Patrick Campbell, General Manager 
Tel: (902) 827-4200 FAX: (902) 827-2002 
E-ma il: info@csr-marine.com 
Website: www.csr-marine.com 
(affiliation· CHA Atlantic Branch) 

CARIS (Headquarters) 
115 Waggoner's Lane, Fredericton, NB, E3B 2L4, Canada 
Contact: Sheri Flanagan 
Tel: (506) 458-8533 FAX: (506) 459-3849 
E-mails: info@caris.com 
Website: www.caris.com 
(affiliation · CHA Atlantic Branch) 

Fugro Jacques Geosurveys lnc. 
25 Pippy Place, St. John's, NF, A1B 3X2, Canada 
Contact: Todd Ralph 
Tel: (709) 726-4252 FAX: (709) 726-5007 
E-mail: toddralph@fjg.ca 
Website: www.fugro.com 
(affiliation · CHA Central Branch) 

Highland GeoSolutions 
45 Highland Heights, Suite 1500, 
Taymouth, New Brunswick, NS, E6C 1Y2, Canada 
Contact: Graham Nickerson 
Tel: (902) 482-4469 FAX: 1-866-605-5173 
E-mail: gnicker@highlandgeo.com 
Website: www.highlandgeo.com 
(affiliation· CHA Atlantic Branch) 
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CORPORATE MEMBERS / MEMBRES CORPORATIFS 

HSA Systems Limited 
16 Nicolaus Street, Trentham, Upper Hutt 
New Zealand, 5018 
Contact: Kevin Smith 
Tel : +64 4 527-0412 FAX: +64 4 527-0412 
E-mail: ksmith@hsa.co.nz 
Website: www.hsa.co.nz 
(affiliation- CHA Central Branch) 

Interactive Visualization Systems (IVS 30) 
325 Corporate Dri ve, Su ite 175 
Portsmouth, NH, 03801, USA 
Contact: cmahoney@ivs3d.com 
Tel: (603) 431-1773 FAX: (603) 766-0485 
E-mail : info@ivs3d.com 
Website: www.ivs3d.com 
(affiliation· CHA Atlantic Branch) 

IXSEA lnc. 
500 West Cummings Park, Suite 1000, Woburn, MA, 01801, USA 
Contact: Jean Schwartz, Managing Director 
Tel: (781) 937-8800 FAX: (781) 937-8806 
E-mail: jean.schwartz@ixsea.com 
Website: www.ixsea.com 
(affiliation - CHA Central Branch) 

Jeppesen Norway AS 
Hovlandsveien 52, P.O. Box 212 
Egersund, Norway, N-4379 
Contact: Egil O. Aarstad 
Tel: +47 51 464960 FAX: +47 51 464701 
E-mail: info@hydroservice.no 
Website: www.hydroservice.no 
(a ff iliation- CHA Central Branch) 

Knudsen Engineering Ltd. 
10 lndustrial Road, Perth, ON K7H 3P2, Canada 
Contact: Judith Knudsen 
Tel: (613) 267-1165 FAX: (613) 267-7085 
E-mail: judith@knudsenengineering.com 
Website: www.knudsenengineering.com 
(affiliation- CHA Central Branch) 

Kongsberg Maritime 
261 Brownlow Avenue, Dartmouth, NS, B3B 286, Canada 
Contact: John Gillis 
Tel: (902) 468-2268 FAX: (902) 468-2217 
E-mail: john.gillis@kongsberg.com 
Website: www.km.kongsberg.com 
(affiliation- CHA Central Branch) 

L-3 Communications Klein Associates lnc. 
11 Klein Drive, Salem, NH, 03079, USA 
Contact: Garry Kozak 
Tel: (603) 893-6131 FAX: (603) 893-8807 
E-mail: garry.kozak@L-3.com 
Website: www.l-3klein.com 
(affiliation· CHA Central Branch) 

Mackay Mackay & Peters Limited 
3380 South Service Road 
Burlington, ON, L7N 3J5, Canada 
Contact: Ross Clarke 
Tel: (905) 639-1375 FAX: (905) 333-9544 
E-mail: rclarke 1 @clarkesurveyors.com 
Website: www.mmplimited.com 
(affiliation- CHA Central Branch) 

44 LIGHTHOUSE Fall /Winter ~ Automne 1 Hiver 2008 



CORPORATE MEMBERS / MEMBRES CORPORATIFS 

McQuest Marine Sciences Ltd 
489 Enfield Raad 
Burlington, ON, L7T 2X5, Canada 
Contact: Ken McMillan 
Tel: (905) 639-0931 FAX: (905) 639-0934 
E-mail: email@mcquestmarine.com 
Website: www.mcquestmarine.com 
(affiliation- CHA Central Branch) 

NAIT (Northern Alberta lnstitute of Technology 
Civil and Geomatics Engineering Technologies 
10240 Princess Elizabeth Ave., Edmonton, AB, T5G OY2, Canada 
Contact: Randy E. Johnson, Chair 
Tel: (780) 471-7087 FAX: (780) 471-7088 
E-mail: randyj@nait.ca 
Website: www.nait.ca 
(affiliation- CHA PacificBranch) 

NetSurvey Ltd. 
Oathill Farm, Cropredy, Branbury, 
Oxon, OX17 1QA, United Kingdom 
Contact: Duncan Mallace 
Tel: +44 1295 750 600 FAX: +44 1295 750 700 
E-mail: duncan@netsurvey.co.uk 
Website: www.netsurvey.co.uk 
(affiliation- CHA Central Branch) 

Odom Hydrographie Systems lnc. 
1450 Seaboard Ave 
Baton Rouge, LA, 70810, USA 
Contact: Richard Easson, Sales Director 
Tel: (225) 769-3051 FAX: (225) 766-5122 
E-mail: email@odomhydrographic.com 
Website: www.odomhydrographic.com 
(affiliation - CHA Central Branch) 

RESON lnc. 
100 Lapez Raad, Goleta, CA, 93117, USA 
Contact: MyAnna Anderson 
Tel: (805) 964-6260 FAX: (805) 964-7537 
E-mail: sales@reson.com 
Website: www.reson.com 
(affiliation- CHA Central Branch) 

Sani-lnternational Technology Advisors lnc. 
3075 14th Avenue, Suite 224 
Markham, ON, L3R OG9, Canada 
Contact: Anthony P. Sani 
Tel: (905) 943-7774 FAX: (905) 943-7775 
E-mail: tsani@sani-ita.com 
Website: www.sani-ita.com 
(affiliation- CHA Central Branch) 

,-----------------------------------------, 

Terra Remote Sensing lnc. 
1962 Mills Raad, Sidney, BC, V8L 5Y3, Canada 
Contact: Rick Quinn 
Tel: (250) 656-0931 FAX: (250) 656-4604 
E-mail: rick.quinn@terraremote.com 
Website: www.terraremote.com 
(affiliation - CHA Pacifie Branch) 

Your Company Here 
Consider becoming a CHA Corporate Member. 
Y our organizations contact information would be posted he re 
for ali to see as a CHA Corporate Member. 
See the Corporate Members section for additîonal benefits. 
Contact lighthouse at the address listed in this journal or at 
www .hydrography.ca 
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Corporate Members 
Membres corporatifs 

We invite your organization to become a corporate member in our association. Consider the following 
benefits: 

• Receive three copies of each issue of Lighthouse (published twice annually ). 

• An invitation to participate in CHA seminars. 

• Listing and recognition in every edition of Lighthouse. 

• An annual250 word description ofyour organization in Lighthouse. 

• 10% off advertising rates in Lighthouse. 

• 10% off exhibitor fees at CHA sponsored events. 

• Listing and link to your home page on each CHA Branch Web site. 

• News from corporate members in every edition of Lighthouse. 

The CHA, through Lighthouse, is active in promoting the strength and diversity of organizations and companies 
that support the hydrographie and related communities. Get onboard with us as a corporate member and we 
will help you reach potential customers throughout our worldwide distribution. 

To join, please contact one of the Directors as listed on page 2. International applicants please remit to Central 
Branch. To obtain an application visit us at www.hydrography.ca 

Annual dues for CHA Corporate Membership is $150.00 (CDN). 

ASI Group Ltd 
ASI Group provides a complete range of hydrographie, 
geophysical and visual inspection techniques to conduct 
underwater investigations. Lake bottom surface features 
and targets are located, measured and mapped with 
precision accuracy in real-time using a combination 
of geophysical mapping and charting tools. In-house 
cartographers and graphie specialists interpret geophysical 
data to produce quality technical reports in hardcopy and 
GIS compatible formats. 

ASI's survey vessels are trailerable and equipped with a 
wide variety of survey equipment packages. In addition 
to surface vessels, ASI owns and operates a fl eet of 
purpose-built remotely operated vehicles (ROVs) to 
deploy sonar and video imaging in opén water, tunnels 
and pipelines. 

ASI provides greater efficiency and accuracy in mapping 
rivers, estuaries, channels, lakes or harbour bottom 
surfaces for: 

• Geological investigations 

• Habitat mapping and archaeological surveys 

• Underwater search, survey and recovery 

• Dredging surveys and volumetrie determination 

• Sonar profiling/imaging surveys 

• Remotely operated vehicle inspections 

• Integrated navigation and positioning services 

• Cable and pipeline inspections. 

For further information please contact: 

ASI Group Ltd 
Tel: (905) 641-0941 Fax: (905) 641-1825 Website: www.asi-group.com 
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Corporate Members 
Membres corporatifs 

Association of Canada Lands Surveyors 
Association des Arpenteurs des Terres du Canada 
The ACLS is a national self-regulating professional L'A.A.T.C. est une association professionnelle de 
association . It bas 560 members located across Canada juridiction fédérale. Elle est composée de 560 membres 
(and the worlcl), who have expertise in surveying, répartis aux quatre coins du Canada (et du monde) qui 
photogrammetry, remote sensing, geodesy, hydrography ont une expertise en arpentage, en photogrammétrie, 
and land information systems. en télédétection, en géodésie, en hydrographie ct en 

systèmes d 'information foncière à référence spatiale. 
The ACLS is committed to raising awareness of the 
responsibilities and concerns of respective stakeholders 
in offshore Canada lands, and to find a common strategy 
to move this industry sector fmward for the betterment 
of all. The following is a short list of the current main 
thrusts: 

'r Promotion of a Marine Cadastre for Canada 

'r Promotion of the ACLS national certification 
program for hydrographers 

'r Publication and promotion of the new book 
entitled "Canada's Offshore: Jurisdiction, Rights, 
and Management". Copies can be purchased from: 
www.acls-aatc.ca or www.trafford.com 

L'A.A.T.C. est engagée à l'amélioration de la sensibilisation 
aux responsabilités et aux préoccupations des intervenants 
respectifs des terres extracôtières du Canada et de 
l'adoption d'une stratégie commune pour faire progresser 
ce secteur de l'industrie en vue de la plus-value pour tous. 
Voici la liste des activités principales en cours : 

'r Promotion d'un cadastre marin pour le Canada. 

'r Promotion elu programme national de certification 
des hydrographes de l'AATC. 

'r La publication ct la promotion du nouveau livre : 
Zone extra côtière canadienne :juridiction, droits 
et gestion. La version française sera disponible en 
novembre 2007. Vous pouvez faire l'acquisition 
de copies en visitant : www.acls-aatc.ca ou www. 
trafforcl.com 

For further information please contact: 

Association of Canada Lands Surveyors 
Tel: (613) 723-9200 FAX: (613) 723-5558 E-mail: aclmin@acls-aatc.ca 

Website: www.acls-aatc.ca 

C & C Technologies 
C & C Technologies (C & C), an international hydrographie 
survcying company, headquarterecl in Lafayette, Louisiana, 
has approximately 400 employees and seven offices 
worldwide. 

As of January 2003, eighty percent of C & C's revenues were 
derivee! from survey work for the oil and gas industry and 
the other twenty percent are clerived from US government 
contracts. The oil inclustry work includes high-resolution 
marine geophysics for hazard stuclies and pipeline route 
surveys, rig and barge positioning, acoustic positioning for 
ROVs, as well as satellite navigation services. The company 
bas separatc offshore oil inclustry survey departments for 
geophysical work, marine construction, and navigation. 

C & C Technologies has performed hydrographie survey 
work for various Government groups including NOAA, 
the US Geological Survey, and the Corps of Engineers. In 
1994, C & C was contracted by the U.S. Naval Research 

Labs to perform research and clevelopment work on semi
submersible autonomous underwater vehicles (AUV's) 
for hydrographie sUJveying purposes. In Januaty 2000, 
C & C and Kongsberg Simrad bcgan working on C & C's 
new commercial AlN rated for water depths up to 4500 
meters. The AUV's sensor payload included multibeam 
swath high resolution bathymetry and imagery, chirp 
side-scan sonar and sub-bottom profiler, differentiai GPS 
integrated with acoustic 1 incrtial navigation and acoustic 
communications. Since delivery in January 2001, C & C's 
AUV bas completed over 100,000 kilometres of survey 
!ines for a variety of worldwide clients. 

Additional services offered by C & C include: C-NavT", the 
highest accuracy worldwide Gc-GPS differentiai correction 
se1vice available, in-house state-of-the-art soil analysis 
lab, and 3D hazard assessment reporting for MMS deep 
water site clearances. 

For more information regarding C & C Technologies services please contact: 

Mr. Mike Du puis, Mr. Jeff Fortenberry, Mr. Art Kleiner, or Mr. Frank Lipari 
at (337) 261-0660 email to info@cctechnol.com or 

visit C & C's Website at www.cctechnol.com 
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Canadian Seabed Research Ltd 
Canadian Seabed Research Ltd. (CSR) is an established 
company of geophysicists, hydrographie surveyors, 
and geologists. We operate worldwide , conducting 
hydrographie and geophysical surveys for a wide range of 
applications including charting, offshore petroleum, port 
engineering and marine environmental applications. 

Our team of professionals provide a complete marine 
survey solution that includes positioning, hydrographie 
surveying, seafloor imaging, subbottom profiling, 
geotechnical analysis, comprehensive reporting and 
mapping. 

Established in 1985, CSR has developed a solid reputation 
for achieving the highest quality results. This is based on 
careful project planning, the use of innovative equipment, 
and the unique experience our professional team brings 
to project interpretation and reporting. 

CSR's suite of geophysical systems ena ble us to offer a wide 
variety of services to our clients. Our multiple profiling 
systems are uscd to accurately map depth to bedrock and 
surficial sediments. Sidescan sonar technology allows us 
to achieve high resolution seabed imagery for geohazard 
detection. Our single and multibeam surveys achieve the 
highest quality bathymetrie data for hydrographie and 
engineering applications. 

CSR has conducted surveys throughout Canada and 
the United States, Beaufort Sea, Russia, South America, 
North Sea and the High Arctic. Our survey solutions are 
innovative and based on a thorough understanding of 
marine geologie and geophysical principles. 

Our future will continue to be based on excellence and 
creative innovation in the earth sciences. 

For further information please contact: 

Canadian Seabed Research Ltd 
Tel: (902) 827-4200 FAX: (902) 827-2002 E-mail: info@csr-marine.com 

Website: www.csr-marine.com 

Fugro Jacques GeoSurveys lnc. 
Fugro Jacques GeoSurveys Inc. (FJGI) is a Canadian 
established company owned by Fugro NV and the Jacques 
Whitford Group. FJGI has offices in St. John's NL and 
in Dartmouth, NS and has one the largest private sector 
suites of hydrographie, geophysical , geotechnical and 
positioning equipment in Canada. With approximately 
85 employees, FJGI has established an impressive trad.: 
record in Canada and on the international stage. 

FJGI has provided seabed mapping and construction 
support services for ali of Eastern Canada's offshore oil and 
gas developments and is also actively involved in marine 
based non-oil and gas projects such as Canada's UN CLOS 
mapping, hydrographie charting in Canada's North, large 
area habitat mapping, pipeline and cable route surveys, 
ice scour studies, wharf investigations and a broad range 
of engineering and construction support surveys. 

FJGI's Hydrographie Group operates a wide range of 
multibeam systems such as Reson 8101, 8111 and 8125 

systems. These systems are routinely mobilized by FJGI 
on ocean going vessels, as well as our customized 26 foot 
inshore survey launch. Systems have also been mobilized 
on ROVs for detailed infield mapping. 

Multibeam data are processed in the field and at base 
in St. John's and Dartmouth using CARIS HIPS/ SIPS, 
IVS' Fledermaus visualization tools, and Fugro's own 
Starfix software suite. The resultant multibeam data are 
commonly integrated with seabed sampling, underwater 
imagery, geotechnical, seismic, sidescan and sub-bottom 
profiler data to deliver superior data products for use in 
seafloor and sub-seafloor assessments. 

Throughout each project, FJGI is committed to the health 
and safety of its employees, partners and clients, and to 
the protection of the environment. This is accomplished 
thro ugh the Company's comprehensive HSE policy 
and Safety Management System which is OHSAS 18001 
certifiee!. 

If you would like to receive further information about Fugro Jaques GeoSurveys Inc. please contact: 
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Fugro Jacques GeoSurveys Inc. 
Tel: (709) 726-4252 FAX: (709) 726-5007 E-mail: toddralph@fjg.ca 

Website: wwwfugro.com 
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Interactive Visualization Systems (IVS 3D) 
Interactive Visualization Systems (IVS 3D) with its world 
class, scientific 3D visualization and analysis software, 
Fledermaus, provides innovative, interactive and client
driven solutions and knowledge for surveying, mapping 
and research. Fledermaus presents intuitive insight into 
massive geographie data sets of numerous data types 
promoting professional interaction and collaboration. 

Fledermaus has been developed to allow our clients to 
explore, analyze, manipulate and gain knowledge from 
their data by representing very large complex information 
in the best possible way - in an intuitive fashion - in the 
way that we perceive the real world everyday. This virtual 
reality allows new insight to be rapidly gained and more 
information to be extracted from the underlying data. This 
results in Fledermaus providing our clients with added 

Corporate Members 
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value in efficiency, accuracy, completeness, integration, 
and communication. 

IVS 3D has a dynamic and creative team of professionals 
that are committed to advancing visualization technology; 
and dedicated to unveiling opportunities to develop 
and improve visualization and interpretation software in 
ways that will provide our clients with first-rate software 
tools to ensure success of their business or rescarch 
endeavours. 

IVS 3D is headquartered in Fredericton, New Brunswick, 
Canada with an office in Portsmouth, New Hampshire. 
Bath offices provide full support, worldwide in association 
with a number of alliance partners. 

If you would like to receive further information about IVS 3D and its services please contact: 

Interactive Visualization Systems (IVS 3D) 
Tel: (603) 431-1773 FAX: (603) 766-0485 E-mail: info@ivs3d.com 

Website: www.ivs3d.com 

Jeppesen Norway AS 
Through]eppesen's aviation heritage, the company has over 
70 years of valuable experience working with complex data, 
enhancing, assembling and packaging that data to meet the 
needs of its customers. Jeppesen has long believed in the 
value and importance of strategie partnerships with industry . 
groups and source providers, and we carry those beliefs 
forward with us into the marine industry. 

Based upon Jeppesen Marine's relationships with 
hydrographie offices around the world, we share a common 
goal of providing superior data solutions to mariners, 
whether they are on the high seas, coastal or inland 
watetways. Jeppesen Marine also shares a common bond in 
improving waterway safety, increasing customer efficiency, 
and ensuring environmental protection. 

Coupled with the acquisition of C-Map and HydroService 
AS, Jeppesen Marine utilizes a range of data types indu ding 
vector and raster navigation charts and other digital 

products. I3y applying advanced technologies, Jeppesen 
Marine increases the usefulness, availability and timeliness 
of hydrographie data, tightly packaging that information 
into systems and tools that anticipate and meet customer 
needs. 

Customers count on Jeppesen Marine to provide them 
with the most innovative, reliable navigational tools and 
data solutions for their commercial or maritime needs. 
Services include: Cartography services, dKart office tools 
and services, CM-93 data services and OEM toolkits , CM
ENC toolkit, and 24/7 customer support. 

Jeppesen Marine values the unique contributions of 
hydrographie offices and other data providers and looks 
forward to continuing to build strategie alliances in the 
spirit of working together to advance the interests and 
welfare of mariners around the world. 

For further information please contact: 

Egil O. Aarstad 
Tel: +47 51 464960 FAX: +47 51 464701 E-mail: info@hydroservice .no 

Website: www.hydroservice. no 
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Kongsberg Maritime 
Kongsberg Maritime, a company in the Kongsberg Group, 
is a leading supplier of advanced multibeam and single 
bearn echosounders and instrumentation systems. 

With its strong application knowledge and trend-setting 
quality products, Kongsberg Maritime is able to offer 
unique and complete solutions for ROVs, AUVs, positioning 
systems and sea bed surveying and mapping. 

Kongsberg Maritime has about 980 employees with 
subsidiaries world wide. Canadian operations include a 
sales office in Halifax and a factory in Port Coquitlam, 
British Colombia.The Headquarters are located in 
Kongsberg , Norway. Kongsberg Maritime exports its 
products to all of the world's major markets. 

For more information regarding Kongsberg Maritime please contact: 

Mr. john Gillis 
Survey & Underwater Vehicle Instrumentation 

Tel: (902) 468-2268 FAX: (902) 468-2217 E-mail: john.gillis@kongsberg.com 
or visit Offshore: www.km.kongsberg.com and Marine: www.simrad.no 

NetSurvey Limited 
NetSurvey is one of the leading multibeam service solution 
providers worldwide . We provide a specialist service 
to survey companies, ports and harbor authorities and 
research and government organizations. We are at the 
forefront of multibeam technology, combining the latest 
equipment and software to give unrivalled results in new 
and complex areas, such as ROV based surveys, fisheries 
habitat mapping, detailed wreck investigation and many 
others. 

We can supply any portable multibeam system suitable for 
vesse!, ROV or AUV deployment and all ancillary sensors 
installed, operated and processed by a team of highly 
trained multibeam surveyors and engineers. Our specialist 
personnel are also available to supplement your offshore 
teams or to act as client representatives . 

We offer an in-house data processing service that can 
range from simple swath bathymetry cleaning to full 3D 

Visualization and fly-through using Fledermaus software. 
NetSurvey also offers bespoke training courses with a 
practical emphasis. 

All of our surveyors/ engineers are trained-up on Reson, 
ELAC, Simrad and GeoAcoustics multibeam systems; 
Applanix, TSS, Kongsberg-Seatex and CODAOctopus 
motion sensors; QPS , Eiva , CARIS HIPS/ SIPS and 
Fledermaus software. 

With our large equipment pool available for hire and 
sorne of the most experienced multibeam specialist 
personnel, NetSurvey can provide you with peace of 
mind and the complete multibeam solution at a very 
competitive rate. 

If you would like to receive further information about 
NetSurvey and its services contact Duncan Mallace or 
visit www.netsurvey.co.uk 

If you would like to receive further information about NetSurvey and its services please contact: 

Mr. Duncan Mallace 
Tel: +44 1295 750 600 FAX: +44 1295 750 700 E-mail: duncan@netsurvey.co.uk 

Website: www.netsurvey.co.uk 
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RESON lnc. 
Established in 1976, RESON has grown steadily and is 
now one of the world's leading companies in the field 
of underwater acoustics and high-power ultrasonics . 
In addition, RESON is the leading company in the 
design, manufacture, delivery, and support of integrated 
multibeam echo sounder systems. RESON also designs 
and manufactures specialty Transducers, Hydrophones, 
and complete Sonar Systems. 

RESON is an international corporation with offices in 
Denmark, Scotland, Germany, South Africa, Singapore, 
the Netherlands, Italy and the United States. 

We have assembled a team of highly skilled engineers 
committed to advanced engineering and to the design 
of sonar and acoustic systems. In addition , RESON 
employs a team of more than one hundred professionals 
dedicated to such disciplines as Program Management, 
Quality Assurance, Manufacturing, Software Development, 
Security, and Administration. The resulting corporation, 
RESON, is renowned for providing innovative solutions to 
complex underwater surveying and military problems. 

Corporate Members 
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To date , RESON has delivered over 700 multibeam 
systems, more than al! our competitors combined. 

In summary, RESON is involved in the following 
application areas: 

• Seafloor Mapping and Inspection 

• Offshore and Construction 

• Acoustic Calibration 

• Acoustic Test Range 

• Surveillance and Security 

• Mine Counter Measures, MCM 

• Anti-Submarine Warfare, ASW 

• Systems Performance Modeling 

• High-Speed Signal Processing Hardware and 
Software 

• Image Processing. 

For further information please contact: 

RESON Inc. 
Tel: (805) 964-6260 FAX: (805) 964-7537 E-mail:sales@reson.com 

Website: www.reson.com 

SANI-INTERNATIONAL TECHNOLOGY ADVISORS INC. (SANI-ITA) 

SANI-INTERNATIONAL TECHNOLOGY ADVISORS 
INC. (SANI-ITA), an Ontario Corporation, provides 
services and consulting in geographie information 
systems, remote sensing , softcopy photogrammetry 
and hydrography. The Corporation is a Distributor for 
GeoEye (IKONOS and OrbView imagery) Lizardtech 
(MrSID GeoExpress and DocumentExpress) and Nuvision 
(softcopy photogrammetry hardware) and is also the 
Authorised Training Centre in Canada for the complete 
suite of ERDAS IMAGINE software products mnning on 
SUN Solaris (UNIX) and Microsoft Windows platforms. 
SANI-ITA is a sister company to Spatial Geo-Link Limited, 
the exclusive distributor in Canada for Leica Geosystems 
softcopy photogramme try and geographie imaging 
products. 

SANI-ITA is ISO 9001:2000 registered. ISO 9001:2000 (the 
most comprehensive of the ISO 9000 series of standards 
for quality assurance developed by the International 
Organisation for Standardisation) encompasses al! aspects 
of quality management inclusive of understanding 
customer requirements, design control and development 
and consulting services. 

Services offered by SANI-ITA include : 
• Project Consulting and Project Management 
• Airborne and spaceborne data acquisitions 
• Control surveys 
• Hydrographie surveys 
• Aerial triangulation and orthorectification of 

airborne data (metric, digital or video cameras) and 
satellite sensors (SPOT, IRS-1C, IKONOS, ASTER, 
QuickBird, EROS1A, OrbView SPOTS, THEOS1, 
FORMOSAT2 and Landsat) 

• Digital Elevation/Terrain collection - automatic or 
static mode 

• Orthomagery production 
• Digital topographie mapping and map and chart 

revision 
• GIS data structuring 
• Map conversion and data translation services 
• Image compression services Clossy and lossless) 
• Third party audits of mapping and image data 
• Visualisation services including dynamic fly

throughs and stereoscopie viewing 

For additional information on the Corporation, please visit our website at: 

www.sani-ita. cam 
or contact us at 

Tel: (905) 943-7774 FAX: (905) 943-7775 
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IVS 30 
IVS3D 

Mahoney Internet Marketing 

Contact: Carole Mahoney 

Tel: (866) 636-7887 
Fax: (207) 636- 7126 
Email: carole@minternetmarketing.com 

IVS 3D Continues to Pursue Innovation with the 
Addition of Chief System Architect 
Maurice Doucet Hired as Chief System Architect to the 
IVS Development Team 

Portsmouth, NH, January 2009- IVS 3D has appointed 
Maurice Doucet to the software development team as the 
Chief Systems Architect in the Portsmouth, NH office. 

With over 20 years of experience in the software industry, 
Mr. Doucet brings significant experience in commercial 
product development from consumer applications to real
rime sensor control and data visualization. He joins IVS 
from Triton Imaging where he was the Chief Technology 
Officer responsible for leading the development of sonar 
acquisition and processing software. 

Mr. Doucet's role w ill initially focus on a joint project 
with the Center for Coastal & Ocean Mapping, University 
of New Hampshire, which is partly funded by a grant 
from the New Hampshire Innovation Research Center. 
The project addresses the data extraction, analysis and 
visualization of water column data from single bearn and 
multibeam sonars. The development from this project will 
address the requirements of both the hydrographie and 
fisheries users in the emerging uses of these data. 

Lindsay Gee, CEO for IVS 3D, stated "We are delighted 
to have Maurice onboard, and I have no doubt that his 
knowledge and experience will strength the already broad 
expertise of our development team. This will directly 
benefit our customers by keeping our products at the 
leading edge of technology." 

Interactive Visualization Systems' (IVS3D) was founded in 
1995 as the developer of the Fledermaus 3D visualization 
and analysis software suite . Government, commercial and 
academie · clients in all areas of ocean mapping use the 
software internationally. 

The Fledermaus software stands apart in providing 
scientists and engineers with interactive and intuitive tools 
for processing, quality control and analysis of multibeam 
sonar and related data. Its use significantly improves 
efficiencies in areas such as; nautical charting, geologie 
interpretation, the assessment of seabed habitats, planning 
routes for pipelines and cables, and the identification of 
geohazards during engineering development. 

The company has offices in Canada, USA, and the UK, and 
a worldwide distribution network. For more information 
about the company and products, visit www.ivs3d.com. 

If you would like more information on this topic, or to 
schedule an interview, please contact 
Carole Mahoney at 207-636-7887 or via email: carole@ 
minternetmarketing.com 
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Q IXSEA 

OCTANS PROVES SUCCESSFUL ONCE AGAIN 

OCTANS gyrocompass and motion sens or proved successjul 
nboard SAM3, Kockums'new SAM3 minesweeping system. 
Photos: Kockums. 

IXSEA has announced the successful use of OCTANS, 
an IMO certified survey grade gyrocompass and 
complete motion sensor, onboard Kockums' new SAM3 
minesweeping system. 

SAM 3 is the most modern and recent development in 
the field of remote-controlled influence minesweeping. 
SAM 3 is robust, resistant to underwater explosions and 
equipped with magnetic, acoustic and electric deviees that 
can generate ship-like signatures. 

Kockums conducted successful trials earlier this year with 
the Dutch, Swedish and Finnish navies, which involved 
track-keeping in the area outside the naval base in Den 
Helder, the Netherlands. The area is quite challenging due 
to the strong current, wind and sea state. 

Q IXSEA 

"The excellent OCTANS is based on IXSEA's Fiber Optic 
Gyroscope (FOG) technology, which outputs true heading, 
roll, pitch, surge, sway, heave, speed , acceleration and 
rate of turn," said Maarten Van Beelen, Managing Director, 
IXSEA bv. 

AboutiXSEA 
At IXSEA, we combine smart technology and experience 
with marine know-how to provide our customers with the 
most efficient and user-friendly navigation, positioning and 
seabed mapping systems, software and solutions. 
We constantly strive to exceed our customers' expectations 
with our high-performance technology, our international 
sales network, installation and round-the-dock customer 
support. 

To sail. To sound. To analyze. 

Further information: 
Anne Berg 
Public Relations Manager 
IXSEA 
Email: anne.berg@ixsea.com 
55 Avenue Auguste Renoir 
78160 Marly Le Roi 
France 
Tel: +33 (0)6 13 49 05 66 

AT EURONAVAL, IXSEA TAKES ITS PLACE AS KEY PLAYER IN THE DEFENSE INDUSTRY 

IXSEA takes its p lace as a key player in the defense 
industry at EURONAVAL 2008, to be held at Paris-Le 
Bourget, France, from 27 to 31 October, with its state
of-the-art Fiber Optic Gyroscope (FOG) technology for 
naval applications. 

Designed to meet the demands of the navy for more 
accurate INS, MARINS is a state-of-the-art naval inettial 

navigation system based on the company's 
solid state FOG technology. Currently the 
US DoD is investing millions of dollars 
to develop military grade inertial systems 
based on FOG technology for its navy. 
However, IXSEA is already producing 
systems with this technology, such as 

Marins INS MARINS. 

Earlier this year, IXSEA delivered severa! MARINS to the 
Dutch based company, Imtech Marine & Offshore . These 
systems, perfect for naval applications , will be used on 
Ocean Patrol Vessels . 

IXSEA provides full route survey systems, consisting of 
a full suite of sensors (sonars , multibeam echosounder, 
gradiometer and an acoustic position system) as well as 
software which allows survey management, display and 
interpretation of all collected data. Recently, the Belgian 
Navy commissioned such a portable route survey system 

-
Gradiomagis 

to be used on its fleet of mine-
hunters. 

Recently launched, 
GRADIOMAGIS is a truly 
omnidirectional gradiometer 
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designed to map unexploded ordnance or other metallic 
abjects. Its real-time magnetic gradient computation allows 
for superior spatial resolution and sensitivity to detection 
features. 

SODENA WECDIS PC-based GIS systems are ECDIS 
compliant and IEC 60945 standard hardware solutions. 
The company can integra te ali standard and non-standard 
deviees into a single system su ch as waterproof terminais 
and ruggedized PCs. 

AboutiXSEA 
IXSEA has equipped more than 350 naval vessels with 
OCTANS, PHINS and MARINS Navigation Systems. 
The company strives to exceed our customers' expectations 

0 XS A 

with our high-performance technology, our international 
sales network, installation and round-the-dock customer 
support. 

To sail. To sound. To analyze. 

Further information: 
Anne Berg 
Public Relations Manager 
IXSEA 
Email: anne.berg@ixsea.com 
55 Avenue Auguste Renoir 
78160 Marly Le Roi 
France 
Tel: +33 (0)6 13 49 05 66 

IXSEA LAUNCHES LAND AND AIR DIVISION AT INTERGEO 

IXSEA, the Navigation and Position specialists , is 
broadening its range with the launch of a Land and 
Air Division at INTERGEO, which takes place from 30 
September to 2 October in Bremen, Germany. The new 
division delivers georeferencing systems for the airborne 
and land-based survey industries and inertial navigation 
solutions for the military market. 

"Launching a Land and Air Division is a na tura! progression 
for IXSEA," said Yves Paturel, Director of IXSEA's new 
Land and Air Division. "We have a unique position in 
this industry since we manufacture our own IMUs and 
FOG sensors in Europe and have been producing our 
own gyroscopes for many years. Therefore we can adapt 
rapidly to the needs of the industry and indeed off er high
performance at a lower cast. 
We also can rely on our existing worldwide 24/7 support 
network to assist our customers from integration to 
mission. " 

At INTERGEO, IXSEA launched the generation LANDINS 
. and AIRINS: simple, turnkey position, orientation and 

direct georeferencing systems. They offer dependable 
position information in environments where GNSS is 
limited, even in real-time, thanks to their high-grade 
inertial hearts designed by IXSEA. 

LANDINS, designed for mobile land
based applications combines highly 
accurate position, precise timing and 
a very fast output rate to meet the 
requirements of the most demanding 

raad survey and mapping applications. The system 
computes high-quality 3-D position and orientation data 
in real-time, even in difficult environments, such as urban 
canyons or under canopy, which makes LANDINS an 
ideal tool for asset management, data collection and raad 
survey applications. 

AboutiXSEA 

AIRINS is a real-time georeferencing 
system designed to meet the requirements 
of the most demanding airborne survey 
and remote sensing applications such as 
digital cameras, SAR, digital scanners, 
films cameras and LIDAR even in real
rime, which makes it an ideal system for 
fast response applications. 

IXSEA's Land and Air Division provides direct georeferencing 
solutions for air and land based applications. 
IXSEA offers high-performance technology, an international 
sales network, installation and round-the-dock customer 
support. 

Further information: 
Anne Berg 
Public Relations Manager 
IXSEA 
Email: anne.berg@ixsea.com 
55 Avenue Auguste Renoir 
78160 Marly Le Roi 
France 
Tel: +33 (0)6 13 49 05 66 
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New exclusive RESON representative and technical support in ASEAN region 

RESON is pleased to announce the appointment of Sea and 
Land Technologies PL, as their exclusive representa-tive 
for the ASEAN region, effective 1st of !anuary 2009. 

Sea and Land Technologies PL (SALT) will be responsible 
for sales, marketing as well as technical support and 
repairs of SeaBat multibeam sonar systems and NaviSound 
singlebeam echosounders. 

Based in Singapore SALT specializes in the sales, system 
integration, engineering and support of high tech elec
tronic instrumentation and mechanical eguipment for 
data acquisition & processing equipment. These solutions 
are used for various applications within environmental 
surveys, oceanography, hydrographie surveys, Marine 
seismic surveys, coastal monitoring studies as well as 
commercial & military diving. 

The company operates within the ASEAN region and offers 
24/7 technical support from their service centre, which 
has gualified and factory-trained engineers for eguipment 
repairs, commissioning and installation, operator train-ing, 
calibration, warranty and maintenance support. 

SALT is cettified for ISO 9001:2000 by Lloyd 's Register 
Quality Assurance accredited by UKAS. 

SALT can be contacted at the following address: 

Sea and Land Technologies Pte Ltd 
65 Tuas Avenue 1 
Singapore 639508 
Tel: +65 6518 0777 
Fax: +65 6563 0366 
E-mail: enquüy@sea-landtech.com.sg 
Website: www.sea-landtech.com.sg 

Additional information 
Contact: 

Phone : 
E-mail: 

AboutRESON 

VP Solution Concepts Thomas Meurling, 
RESON Inc., USA 
+ 1 (805) 886-2791 
thomas.meurling@reson.com 

RESON is a market leader in underwater acoustic sensors, 
state-of-the-art echosounders, multibeam sonar systems, 
transducers, hydrophones, and PDS200 software. RESON's 
SeaBat® sonars and NaviSound® echosounder systems 
have become an industrial standard in areas such as hy
clrography, dredging and offshore operations as well as 
within defense and security applications. 

Thanks to continued product and technology development, 
RESON leads its technological field . The company is 
growing and expanding into new markets and application 
areas - and its fourth generation of sonar systems w ill 
provide unprecedented performance for naval and 
commercial sys-tems in terms of accuracy, resolution, 
depth rating, and range. RESON has its corporate 
headguarters in Denmark, with subsidiaries in the U.K., 
the U.S., the Netherlands, Germany and Singapore. 
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O'CONNER, Anthony (Tony) 

O'CONNOR, Anthony (Tony) It is with 
great sadness that we announce the sudden 
passing of Anthony (Tony) O'Connor on 
Wednesday September 24, 2008 at the age 
of 67. Tony was born in Dublin, Ireland, 
raised in Seaham Harbour, England and 

immigrated to Canada in 1967, a country he loved so vety 
much. Tony's career extended from the British Merchant 
Navy to Dominion Hydrographer of Canada, Canadian 
Hydrographie Service, and he spent many happy years at 
sea on the "WillieJ". Tony loved the North and explored it 
when he was Hydrographer-in-Charge & Chief Scientist on 
board C.S.S. Hudson for the major cruise to the Beaufort 
Sea and Northwest Passage . He was a loving husband 
and father, a valued friend and touched the lives of 
many. Lovingly remembered by his devoted wife Sandra, 
missed deeply by daughters Kelly and Claire (Lawrence), 
and son Neil. Pre-deceased by sisters Maureen, Valerie 
and Susan, survived by brother Kevin. He will be sadly 
missed by many relatives and friends across the country. 
Memorial celebration will be held at the Fairmont 
Chateau Laurier, Drawing Room (1 Rideau St. , Ottawa) on 
Tuesday September 30, 2008. Visitation at 11:30a.m., and 
celebration of his life at noon with refreshments following. 
In lieu of flowers , a contribution may be made to the MS 
Society of Canada, or the charity of your choice. 

From the Ottawa Citizen 

CAMERON, Ralph Murray 

CAMERON, Ralph Murray 86, Dartmouth, passed away 
peacefully at home earl y Frida y mo ming, January 23, 2009. 
Born in Springhill, he was the son of the la te Herbert and 
Elizabeth (Harvey) Cameron. Ralph is survived by his 
loving wife of over 50 years, Maria (DeLaude) Cameron. 
Raised in Springhill, Ralph started his career as a coal 
miner. He served during the Second World War with the 
North Nova Scotia Highlanders and also served with the 
R.C.A.F. 113th Bomber Reconnaissance Squadron. As a 
radio/ wireless operator, gunner and pilot. Ralph was 
engaged in anti-submarine warfare during the Battle of 
the Gulf of St. Lawrence and convoy escort missions in 
the North Atlantic. Later, he was transferred to Bomber 
Command in Europe where he continued convoy esconing 
and anti-submarine warfare. During D-Day, he flew photo
intelligence missions over Normandy and other missions 
in Europe until the end of the war. After the Second World 
War, Ralph attended Mt. Allison University and later was 
hired by the Canadian Hydrographie Service. Working out 

of the Bedford Institute of Oceanography, Ralph worked 
for 35 years charting Canadian waters . He served as Chief 
Hydrographer of the H.M.C.S. Acadia. Ralph retired from 
the Canadian Hydrographie Service in 1984. He had a 
passion for astronomy and loved spending time in the 
outdoors at his cottage. He is survived by his stepson, 
Paul Zahoric; children, Heather (Hemphill), Debbie, 
Gordon, Beth (Drummand), Robert, Anna Qohnson), 
and Scott; stepgrandchildren, Jeffrey and Christopher; 
grandchildren, Matthew, Nattalie, Marlee , Rosie, and 
Mariah; great-grandchildren, Brodie, and Aiden; several 
nieces and nephews. 

From the Chronicle Herald 

CENTRAL REGION 

Data Acquisition Report - june-September 
2008 

Revisory Survey 
Revisory survey started the season in Lake Ontario with 
surveys in Port Credit, Oakville, Clarkson, Oshawa and 
Whitby. Single bearn soundings and back pack data were 
collected at two marinas in Port Credit (Chart 2048), the 
Port Credit Yacht Club and the Lakefront Promenade 
Marina (Chart 2086) and Clarkson (Chart 2047) Floating 
aids in Oakville Harbour were positioned by launch and 
described. Single bearn, multibeam and back pack data 
was also collected at Clarkson. Revisory then moved to 
Georgian Bay working out of Britt, then Sudbury and 
finally Killarney completing general revisory and shoreline 
investigation for Charts 2204 and 2205. Outstanding line 
work was run for incomplete field sheet 120059 (Georgian 
Bay) and the most significant shoals were examined. 
Revisory then moved to Oshawa/ Whitby (Chart 2049) 
where an almost complete resurvey of the harbour and 
area was done (sorne data was already collected in 2005). 
Sorne items were investigated in Oshawa Harbour, (Chart 
2050), Port Hope (Chart 2053) and the Scugog River near 
Lindsay (Chart 2026). There was no resolution on the 
latter two as there was not enough water to launch a boat 
near Lindsay (for a pipe outfall) and the intake in Port 
Hope has not yet been installed. This work should be 
completed by the 2009 navigation season. After finishing 
up in Whitby, the survey returned to Lakefront Promenade 
Marina and Port Credit Yacht Club to complete work that 
was begun in May 2008. The survey was done with the 
intent of creating a harbour chart or inset for this area 
at 1:5,000. The best current representation is at 1:50,000 
on Chart 2086. 
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Arctic Surveys 
The CCGS Louis S. St-Laurent was commissioned for 
UNCLOS and a 6 week cruise in the Beaufort which was 
a continuation of the work from the Summer 2007. In 
collaboration with the US , the USCGC Healy escorted 
the CCGS Louis S. St-Laurent for seismic work. For the 
lines where hydrography is important the escort role was 
reversed as the USCGC Healy is outfitted with multibeam. 
Over SSOOkm of soundings with seismic work were 
collected. 

The CCGS Nahidik Western Arctic Survey was the 
continuation of joint CHS and NRCan seabed mapping 
project. The data collected during the project will provide 
the baseline information for future research and decision 
making relating to hydrocarbon development in the 
Beaufort Sea; while enhancing the nautical charts of the 
area. The program involved the collection of multibeam, 
single-bearn and side scan sonar data from a sm-vey launch 
and the Nahidik, as well as other sampling techniques. 
The multibeam launch Petrel supp01ted seabed mapping 
and singlebeam launch Widgeon supported the collection 
of watercolumn data during the first science leg. 

The CCGS Sir Wilfrid Laurier served as a platform for 
opportunity-based surveys in the Western Arctic, Queen 
Maud Gulf area. The program was to resume hydrographie 
surveys conducted in 1999 and 2000 and included a wharf 
survey at Kugluktuk, an alternatc corridor survey for safe 
passage south of Hat Island, surveys of fixed aids and 
other opportunities to collect bathymetry in uncharted 
areas. The program involved a partnership with Parks 
Canada Agency's Underwater Archaeological Service 
where CHS provided logistical and hydrographie support 
for the search for the Franklin ships - HMS Erebus and 
Terror and the UAS provided side scan sonar support 
for hydrography. Singlebeam launchs Cormorant and 
Wood served as side scan platforms. While Coast Guard 
supported this survey as an opportunity-based program 
subject to ice escort, and Search and Rescue, CHS worked 
closely with Coast Guard's navigational aids maintenance 
program to re-position a number of beacons as they 
underwent reconstruction. Our main purpose remains 
updating and charting for safe navigation in the north. 

The CCGS Henry Larsen was another Opportunity-based 
survey and we dcsigned an aggressive program which 
proved to be very fruitful. It was in cooperation with UNB 
and we had the multibeam sm-vey launch Heron onboard 
and staffed with UNB people. The objectives were to 
collect large scale "community-based" hydrography for 
Nanisivik and Arctic Bay. We also addressed oceanography 
concerns to improve bathymetry coverage in Admiralty 
Inlet for Charles Hannah's modelling. UNB staff also 
collected science data in Pond Inlet and sorne glacier 

areas. While CCG was doing crew change in Resolute, 
sorne additional hydrography was collected in Resolute 
Bay. This survey began Aug 7. 

Aboard CCGS Amundsen, collaboration with ArcticNet 
ensures that UNB continues to collect multibeam track 
soundings during the 2008 season. They will prepare 
the metadata files for various legs or geographie areas 
of the cruise and we will make submissions to CHSDir 
as source. 

Nautical Publications Division Report June
September 2008 

The period from June to September is generally a slow 
period in the office for chart/ENC production mainly 
because this is when many of our MDH staff participate in 
hydrographie field surveys in either southern or northern 
Canada. This year has been no exception. 

Despite this , our publications division has bccn successful 
in maintaining our eff01ts in publishing critical information 
through our Notices to Mariners for paper charts, S57 EN Cs 
and Sailing Directions and in making modest progress on 
our new production projects. 

The work on a new edition of sailing directions for 
ARC400, Arctic Canada I, was completed in June and 
sent to Ottawa for translation, printing and publishing. In 
addition, the project to produce a new edition for sailing 
directions volume CEN301, St. Lawrence River, Montreal 
to Kingston be gan and is progressing on schedule with a 
planned completion date in February 2009. These volumes 
will be using the new Print-On-Demand format for sailing 

-directions publications which will increase the efficiency 
of keeping these products up-to-date and eventually 
facilitate access by mariners. Work on new editions of 
severa! harbours in Lake Ontario has begun with the 
initiation of two new chart formats for Lake Ontario West 
and Lake Ontario East. In addition, the entire suite of 
37 charts in the Mackenzie River are being brought onto 
NAD83 using raster editing tools and are scheduled to be 
available by the spring of 2009. 

Implementation of the Hydrographie Production Data base 
(HPD) in the region for our chart/ ENC production seems 
to accelerate and stall simultaneously! The more we try 
to adopt the capabilities inherent in this software across 
a broad range of our products the more barriers we 
encounter when trying to advance the products to meet 
the schedules that have been developed. This is primarily 
because HPD requires common vertical and horizontal 
datums and metric sounding units/contours when chans 
overlap within the same scale usage. The consequence 
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to this fact compels the harmonization of all overlapping 
charts within that scale usage in arder to work on any 
single product within that cluster of charts. This has meant 
that we are frequently faced with recompiling overlapping 
charts which are off datum vertically and/ or use imperial 
depth units and contours before being able to focus on 
the chart that needs publishing. 

It has been estimated that to complete the harmonization 
of selected charts in southern waters that are suited for 
HPD production (i.e. paper chart and ENC equivalents) 
will require nearly 80 persan years of effort because 
many of these charts will require recompilation! There 
is hope that special funding will be available to assist in 
this work. 

PACIFIC REGION 

CHS Pacifie Region, Data Acquisition and 
Technical Support Division October 1 0, 2008 

The 2008 field season is drawing to a close . The Otter 
Bay c/ w EM3002, Teledyne-Benthos C3D and MVP-30 is 
now working in the San Juan Islands. After Thanksgiving, 
it will move to False Creek for surveys in support of the 
2010 Olympie Games security. It was a very successful 
season for the vesse! and hydrographers aboard, traversing 
the coast of BC from Pedder Bay to the Queen Charlotte 
Islands, annual surveys of Sandheads and Squamish, 
more surveys in the Gulf Islands including Active Passage, 
Broughton Archipelago clam gardens, harbour surveys 
to suppott the Kitimat Gateway charting initiative, Gwaii 
Haanas NMCA and severa! reported hazard investigations. 
The Otter Bay was also used for a few days of C3D 
training at lOS. 

The Vector! EM1002A worked for about 12 weeks in 
Coastal inlets, Johnstone Strait, Queen Charlotte Strait, 
Kitimat Gateway approaches to support new charting, 
Pearse and Portland Canals to support transboundary 
ENC production, Learmonth Bank to assess sponge reefs 
for NRCAN and the Alaska State Depattment of Fish and 
Wildlife, Gwaii Haanas NMCA for Parks Canada and 
Browns Passage in support of Environment Canada's 
disposa! at sea program. Exceptionally good weather in 
Hecate Strait allowed coverage on the very rugged west 
coast of Aristazabal Island; good weather also allowed 
more coverage on the west coast of the Queen Charlotte 
Islands. 

This year, CHS hydrographers tagged along on other 
program emises, collecting additional multibeam coverage 
whenever the Vector had idle time from the other pro gram. 

This allowed CHS to collect detailed bathymetry and 
acoustic backscatter in areas we may not normally go. It 
also makes more effective use of the Vector as a Science 
asset and data collection platform, instead of just a floating 
hotel. Areas included: Quatsino Sound; Fitzhugh Sound; 
Seaforth Channel; Gardner Canal; Douglas Channel and 
severa! other areas. The Vector is now on the central BC 
coast, where additional coverage is expected in severa! 
areas that will support Inside Passage charting and the 
Kitimat Gateway initiative. There are 2 additional weeks 
of work planned in southern waters in February 2008, 
provided the EM710 is operational after the dry docking 
(see below). 

The fast response craft Shoal Seeker, now fully outfitted 
for hazard investigations, was used to investigate and 
document changes in the approaches to Masset and Naden 
Harbours. In the coming year, she will be upgraded to 
conduct full bottom coverage surveys by integrating the 
C3D presently in use on the Otter Bay. 

Meanwhile, our tidal group has been very busy making 
much needed upgrades to severa! of the Permanent 
Water Level Network (PWLN) and Emergency Response 
(tsunami) gauges. A tidal gauge and Doppler current meter 
were installed in Masset to support the field surveys, and 
to improve our tide and current predictions for the area. 
Fred Stephenson retired this past February, but continues 
as an emeritus scientist dealing with Pacifie tsunami 
response issues. Denny Sinnott is learning the ropes as 
our new Supervisor of Tides and Currents. Ron Woolley 
has moved from SUt-veys to the tidal group to assist with 
gauge renewal and diving support so that Denny can 
focus on more strategie issues. 

Hydrographie Systems support assisted with mobilization 
and demobilization of all surveys, and provided on
board technical support and data processing during 
Vector survey operations. They have also been actively 
involved in the technical support of the tidal network 
rebuild. We welcome John Caruana and Jake Ferrier, our 
new electronics technologists, who come to us from CCG 
and from Environment Canada respectively. John has 
been supporting our tidal network under Al Thomson's 
mentorship; Jake spent two weeks on the Vector this 
summer in Gwaii Haanas NMCA, learning the multibeam 
system under the mentorship of Gordon Worthing. 

Computer Support has been busy supporting the office 
network and CARIS desktop for CHS, developing and 
maintaining software applications, production of tide 
and current table predictions and supporting shipboard 
networks and software aboard vessels. We welcome Mike 
Sheward, our new programmer/ analyst, who has come 
tous from DND. 
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Sonar Systems Group has been working on seabed 
classification of multibeam data the northern Strait of 
Georgia chart. The Otter Bay spent two weeks in the 
field collecting bottom samples and video for ground 
truth of the acoustics seabed classification results. In 
the coming year, seabed classification will be integrated 
with regular bathymetry surveys using multibeam and 
bathymetrie sidescan systems. GeoCoder, classification 
software developed at University of New Hampshire, has 
been incorporated in Hypack and will be a part of the 
CARIS HIPS/ SIPS suite of tools at the next release. CHS 
Pacifie continues to support development of the QTC 
classification toolbox. 

Another big project for SSG this year is the installation/ 
upgracle of the EM1002A on board the CCGS Vector to a 
0.5° x 1.0° EM710 chirp multibeam. Preliminaty design 
work is now complete and approval received from CCG 
to proceed with a gondola installation, based on the 
successful (acoustically quiet) NAVOCEANO TAGS-60 
class design. The vesse! will spend 7 weeks in drydock 
to remove the old system, reinforce the hull and attach 
the newly-built gondola. In addition to the EM710, a 3x3 
sub-bottom profiler array, pan-tiltable underwater cameras 
and other science transclucers and hydrophones will be 
installed. John Hughes Clarke will be out in April 2009 to 
assist with sea acceptance trials. 

The Manager, meanwhile, has been preparing materials 
for the upcoming Data Acquisition course in Sidney and 
Mont Joli this fall and working to complete severa! staffing 
processes. Brad Strong and Rosanne Sheppard will be 
the Pacifie Region participants on the 2008 version of the 
DA course. 

Pacifie Region said goodbye to two hydrographers: 1 new 
and 1 experienced. Mike McMahon had only recently 
joined the Data Acquisition group after spending a year 
in Navigational Products and Services. He is now working 
in HDC for Atlantic Region at BIO. David Thornhill, who 

worked for us for nearly 2 decades , has returned to the 
rock. He starts work for our Newfoundland district office 
at the end of October. 

Navigational Products and Services Update 
October 2008 

The Navigational Products and Services division is in 
the process of completing a number of new charts and 
new editions as we enter the second half of the fiscal 
year. The prime focus for the division is completion of 
the new edition of the Gulf Islands Cruising Atlas, chart 
3313. Selling about 1000 copies a year at $89 each, this is 
a major revenue generator for the CHS. This product will 
incorpora te many suggestion received from user feedback, 
such as a new, easier to use NAD 83 border, updated 
chatt pages, new information pages and updated sailing 
direction with photographs. 

The other major push for the division is the continua! 
production of a new series of charts in the a pproaches 
to Kitimat. To date 5 new charts and ENCs have been 
released, with one more to come this year and an 
anticipated 5 more in 2009. This will go a long way to 
replacing the old imperial chans remaining on that part 
of the coast. These will also incorporate new multibeam 
surveys. 

A new version of the Pacifie Coast Catalogue is in 
production which we hope to see released for the boat 
show season in early 2009. 

Recently two long term employees retired from our 
division. Dave Fisher retired after 33 years of service, most 
-recently as the Client Liaison Officer. Graham Whincup 
also retired after 30 years service as a multi disciplinary 
hydrographer. Both will be cleeply missed for their hard 
work and wealth of experience. 
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NATIONAL 

The CHA National President George McFarlane presenting 
the Dominion Hydrographer Dr. Savi Narayanan with 
ber CHA Membership Pin in Ottawa, Friday October 
24, 2008. 

National AGM Minutes 
The minutes of the Canadian Hydrographie Association 
2008 National Annual General Meeting that took place 
in the Sidney Room, Victoria Cobference Centre, Victoria 
BC, Wednesday May 7th , 2008, may be found on the CHA 
website at www.hydrography.ca. 

PACIFIC BRANCH 

Congratulations to the CHC-NSC2008 organizing cornmittee 
for putting together a great conference. I believe many of 
us are still recovering from the hang over. We congratulate 
Erin Caskey, from Applied Microsystems, for winning the 
CHA draw contest. Erin won a hand held GPS. Although 
the conference has passed the work still continues with 
the final wrap up. We here at Pacifie branch would like 
to congratulate the comrnittee members who spent many 
hours working on this conference. We would also like 
to thank the many volunteers from the branch that came 
out to help out at the conference. We would like to thank 
Brian Port, Craig Lessels, Tracey Prentice, Rob Hare, and 

George Schlagintweit for serving on the committee. We 
would also like to thank Ken Halera, Carol Nowak, Willie 
Rapatz, Alex Raymond, Fred Stephenson, and Art Lyon 
for volunteering there time to work at the conference and 
to staff the CHA booth. 

We celebrated World Hydrography Day with a luncheon 
at Dunsmuir Lodge. This luncheon served 2 purposes. 
The first was to thank all the Pacifie Region CHS and CHA 
members for their hep at the conference. The second was 
to celebrate World Hydrography Day. We congratulate 
Gordon Worthing for winning the hand held GPS that 
was given away as the door prize. 

After the conference it was off to the field for a busy 
summer of field work here in pacifie region. We had many 
members away for most of the sumrner, which lead to a 
quiet summer for the branch. As we return here in the 
fall we are looking forward to severa! events. 

The first event will be a lunch time presentation from 
CHA Pacifie member Alex Raymond on the effects of 
Lyme Disease. That will be followed by a Farewell to 
the Pender party. The Pender was a Pacifie Region barge 
used to support hydrographie surveys for many years . 
She is being disposed of this year and the bran ch will be 
holding a wake, in the form of a wine and cheese, with 
a slide show to say goodbye. 

The next event, in December, will be the AGM. We ask 
that all members come out and participate at the AGM. 

We would also like to wish new CHA member Lynn Collier 
·well on the east coast as she transferred from CHA Pacifie 
to CHS Atlantic region. We will see her back out west for 
the Data Acquisition course. 

CENTRALBRANCH 

Member News 
Members were involved in various CHS surveys and 
activities during the past survey season. 

Terese Herron and Carol Robinson of Tides and Water 
Levels performed Maintenance on Tide gauges through 
Central and Arctic's Region. Terese was also involved in 
a Tide and Current survey in Pangirtung in the Eastern 
Arctic. 
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TimJanzen was Hydrographer in charge (HIC) on Revisory 
survey and was also HIC of the Eastern Arctic survey on 
the CCGS Louis St. Laurent. Tim was assistee! by Jason 
Bartlett. 

]on Biggar, HIC aboard CCGS Louis St. Laurent was 
assistee! by Fred Oliff and Donald Kalley. 

Andrew Leyzack, HIC on the CCGS Sir Wilfrid Laurier 
was assistee! by Roger Cameron. 

Scott Youngblut served as Acting HIC aboard CCGS 
Nahidik and was assistee! by Jim Weedon and Christine 
Delbridge. 

World Hydrography Day 
Central Branch comme morated the thire! World 
Hydrography Day with an exhibit at Spencer Smith Park 
in Burlington on Saturday June 21 st. CHA Members Fred 
Oliff, JeffWalker, Christine Delbridge, and Roger Cameron 
manned the exhibit. 

The exhibit featured Surveyor, a replica of a C.1790 British 
Admiralty Launch, along with a separate display under 
a canopy. Surveyor, with Jeff in period costume, served 
weil as a crowd magnet. On display under the canopy 
was a World Hydrography Day poster featuring Crests 
of the CHS, IHO and CHA, along with CHA materials. 
Featured prominently in the display was the Hamilton 
Harbour poster produced by the Canadian Hydrographie 
Service featuring multibeam imagery of the harbour. It was 
popular with the public and attracted many people into the 
exhibit. Also on display was the Surveyor poster, Friends 
of Hydrography poster and the Student Award poster. 
Copies of Lighthouse, the CHA Pamphlet, Membership 
and Lighthouse subscription forms were made available to 
the public. Due to public interest, the exhibit was extend 
beyond the scheduled 5:00 p.m. closing. Of special note, 
CHS director Dale Nicholson stoppee! by to view the 
exhibit and stayed for the better part of an hour. 

Special thanks go out to Paola Travaglini for supplying 
a laminated copy of the Hamilton Harbour poster for 
the occasion as well for her work in updating the CHA 
pamphlet, and both the membership and Lighthouse 
subscription forms . Special thanks also go out to Heimo 
Duller, Julia Duller, Elizabeth Sinclair and Carol Robinson 
for their assistance with the exhibit. Thanks once again 
to ali who contributed to making this thire! World 
Hydrography Day a memorable one. 

Summer BBQ 
On July 5 the CHA Central Branch held its annual 
barbeque, graciously hosted by Jim Weedon at his home 
in Beamsville. Jim's backyard oasis was the perfect venue 
for the event and the weather coule! not have been better. 
Great food, great company, no shortage of cold beverages, 
and a healthy dose of Vitamin D made for a wonderful 
afternoon enjoyed by ali who attended. 

While this was predominantly a social event, severa! 
items of business were addressed. Roger Cameron was 
officially acclaimed as the new Vice President of Central 
Branch while Christine Delbridge was acclaimed in Roger's 
previous position as Secretary. National CHA President 
George McFarlane thanked outgoing Central Branch VP 
Fred Oliff for his hard work and commitment over the 
past 3.5 years in which he commanded the post. George 
presentee! Fred with a gift- a supply of authenticJamaican 
coffee beans which l'rn sure will be enjoyed by Fred as 
well as his co-workers (hint, hint :). 

Thanks to al! those who pitchecl in the planning, execution 
and clean-up, particularly to Paola Travaglini who set a 
new standard in backyard BBQ cuisine which will be 
tough to beat. Thanks a gain to Jim Weeclon for hosting, to 
JefiWalker for organizing, and to Roger Cameron and Fred 
Oliff for ali their help in pulling off this great event. 

Admiralty Launch Surveyor 
After two years of sitting iclle and following restoration 
and refurbishing, Surueyor touchee! water once again. 

On the July 18-2oth weekend at Discovery Harbour, 
·Penetanguishene Surveyor participated in the School 
of the Sailor. The historical site of Discovery Harbour, 
home to Admirai Bayfielcl cluring his years surveying 
Georgian Bay has been a significant location for the crew 
of Surveyor and brought back many memories. The crew 
arrivee! Friclay night and after launching Surveyorshe was 
then rowed to the historical docks of Discovery Harbour, 
joining u p w ith a flotilla of other small craft. Surveyor's 
crew for the weekencl includecl Earl Brown, Fred Oliff, 
Ken Dexel, Brian Power, Heimo Duller, Gill Bibby and 
two new recruits from Quebec Branch, Bernard Lebreque 
and Robert Dorais. 

Organizers of the School of the Sailor preparee! a full 
agenda of activities for Surueyor. These rangee! from 
on the water rowing demonstrations to cutlass drills 
and classroom presentations on early navigation and 
hyclrography. During the weekend closing ceremonies, 
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Robert Dorais a hydrographer with the CHS Institut 
Maurice-Lamontagne presented the event organizers with 
a ceremonial chart showing the voyages and exploration 
of Samuel de Champlain between the years 1567- 1635. 
Robert drew attention to the fact that Champlain's 
exploration bad included traveling to Penetanguishene. 

This summer Quebec City celebrated its 400-year 
Anniversary. Robert and Bernard specifically made the trip 
to Discovery Harbour to pick up the launch and transport 
ber to Quebec City. For two weeks in July and August 
Surveyor was on public display in the harbour. Crewed 
by CHS staff from Quebec Region, they conducted daily 
on the water demonstrations of early hydrography while 
dressed in period clothing. 

ATLANTIC BRANCH 

CHA Atlantic Branch continues after renewing its branch 
3 years ago. This year bas been an interesting one, with 
the bi-annual Canadian Hydrographie Conference taking 
place in Victoria, BC. Severa! members of the CHA's 
Atlantic Branch were able to attend including Craig Zeller, 
editor of Lighthouse. The conference was excellent, and 
with a superb venue. Particular mention should be made 
of the excellent closing dinner and location, in the Royal 
British Columbia Museum. 

As usual, CHA Atlantic supported World Hydrography Day, 
with a celebration taking place on June 20- slightly before 
the actual day. One of the events that took place was a 
barbeque at the historie Oaklawn House, in Dartmouth, 
NS. World Hydrography Day also featured an excellent 
and well-attended lecture by Richard (Dick) Pickrill at the 
Bedford Institute of Oceanography. 

The next big event on the CHA calendar came in 
September, with the recently concluded ICES conference, 
of which CHA was a co-sponsor. ICES is the International 
Council for the Exploration of the Seas, and they 
coordinate and promote research in the North Atlantic 
Ocean. The conference is a high-profi.le event, attracting 
eminent scientists from dozens of countries. The 
conference was felt to be a good opportunity in which 
to forge professional linkages for CHA, and elevate the 
association's profile to sorne degree. 

At last, an update on the construction of cabinets for 
the display and preservation of a number of historical 
hydrographie artifacts. It bas been an agenda item for 
sorne time - that the design and installation of a number 
of dis play cabinets would be undertaken by CHA Atlantic. 
There bas been sorne movement on this, as some of the 
directors met with a carpenter, and began an assessment 
of the area in which the cabinets will be constructed. 

Finally, an announcement of the upcoming CHA 
Atlantic Branch, Annual Meeting. As per the Articles of 
Incorporation, this will take place in December - stay 
tuned for the details. 

CHA Atlantic's World Hydrography Day 
Celebrations 

The CHA Alantic Branch celebrated World Hydrography 
Day on Friday June zoth 

The day began with a lecture in the Bedford Institute of 
Oceanography Auditorium. The lecture was given by Dr. 
Dick Pickrill of Natural Resources Canada entitled "Charts 
and Maps, Hydrography and Seafloor Mapping; the Fast 
Present and Future". The lecture was very well attended 
and was well received. The lecture was followed by a 
reception of cake and coffee. 

Steve Forbes, Director CRS Atlantic, with Dr.Pickrill, Natural 
Resourses Canada, this year's guest lecturer at CHAAtlantic's 
World Hydrography Day celebrations. 
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The branch then had a barbeque at the historie Oaklawn House in Dartmouth, Nova Scotia. CHA Atlantic members 
and guests were invited to this function, and a great ti me was had by al!. 

Celebrate ... 

World Hydrography Day -June 21 st 

The United Nations, in its General Assembly 
Resolution A/ 60/30 of 29 November 2005 , 
"Welcomes the adoption by the International 
Hydrographie Organiza tion of the "World 
Hydrography Day", to be celebrated annually 
on June 21st, with the aim of giving suitable 
publicity to its work at ali levels and of increasing 
the coverage of hydrographie information on a 
global basis, and urges all States to work with that 
organization to promote safe navigation, especially 
in the areas of international navigation , ports 
and and where there are vulnerable or protected 
marine areas." 

œo .ld 

Contri!lutl11g to Worldwide Safety t o Navigation 

Contrl!lution à la, t>écurité de la navigation mondiale 
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• Fine-Grain Security, Styling and Portrayal Rules 

• Extensive and Extensible Support of Geospatial 
Data Formats and Metadata 

• Streamlined Workflow for Vectors and Images 
• Discovery, Cataloguing, and Management Tools 

For more information 
please contact your Canadian distributor 
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