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OVERVIEW

The Central Region of Ocean and Aq:Uati'c Sciences
has its headquarters at the Canada Centre for Inland
Waters, Burlington, Ontario. The operating area of the
Region §tretches beyond the Great Lakes to the

SaskatcheWan-M_anitoba border in the west, the Upper *

$t. Lawrence River in the east, and James Bay/Hudson

" Bay and the Queen Elizabeth Islands in the north.

The Region reports - operationally through the
Director to the Dir‘ecfor-Gehétal, Ocean and ‘Aqu,atic
Sciences for Ontario and functionally for the develop-
ment of national poli¢y to the ASSiStaI‘;t Deputy Minister,
OAS.
Research and Development {Oceanographic), Ships, and

-1t consists of four divisions: Hydrographic,
Administration; with an allocated man-year total of
around 200 and a budget in excess of $8.3M.

The Hydrographic Division is the largest group and

provides the “central core of stréngth around which the

Region is constructed. The R&D Division is largely
oceanographic in content, with ‘additional expertise in
matters affecting the coastal ‘zone, “The Ships Division
provides both ships-and launches required by OAS, other
elements of the Department, outside agencies such as
universities and last, but certainly not least, meets the

varied and sometimes complex requirements of the

‘National! Water Research Institute, the major occupant

of CCIW.

The Great Lakes Biolimnology Laboratory (GLBL)
based at CCIW continues to be associated with OAS and
once again this is reflected by the inclusion of their
‘Annual Report within this volume, In addition to its
research activities on the relationships between water:
quality and aquatic resources in the Great Lakes, GLBL

provides scientific and technical expertise to several

inter-agency and inter-departmental committees such as

the Surveillance Subcommittee of the International Joint
Commission, Working Groups associated with EARP

- (Environmental Assessment and Review Process), Great

Lakes Fishery Commission, etc.
‘This was the second year of the Planning Review
Evaluation (PRE) and coincidentally also the second year

of an administrative link between GLBL and OAS. The

linkage was additionally stfengthened by OAS member-
ship on the Canada/Ontario Water Act Review Board and
the Gredt Lakes Water Quality Agreement Working
Group. The PRE exercise .Was completed by the end of
the year; including the proposed t,arge()t_s for the Program

Forecast Years to 1981-82,

'

At mid-year, a Fisheries and Oceans personnel
orga’n_i_z_atiign “;gs formed in Central Region, adminiistra-
tively fe‘sponsible fo the Di_rec_vtpr-.G'e,neral. Welcome
aboard. . ‘

The Arctic progran; was influenced .to a large
extent by factors beyond our cdntrol,
MOT to_ transter CCGS NARWHAL to the west coast for

.an indefinite .périod, caused a cancellation of the hydro-

graphic offshore Hidsén- Bay Program; budget cuts

The decis_ien' by /

meant the forfeiture of thé charter vessel MV PETREL. V-

for the inshore Hudson Bay surveys and an end to ouf

winter cooperative program in Hudson Bay with Earth

- Physics Branch EMR:

Despite this, Central Regxon s activities continued
at a high level with field parties enjoying a -successful
year. The offshore hydrographxc survey of Lake Superior
was. completed and ongomg surveys on Lakes Nipissing,
Erie, Ontario and the St. Lawrence River made excellerit
progress. Most of t’_he hydrographic and all of the
oceanographic programs from ‘the lower St. Lawrerice
have >now ‘been transferred “from the region to the

responSbehty of the Quebec Reglon

Physical oceanographlc résearch in’ Hudson and

James Bays continuéd with studies being carned out-on.

the changes to the marine and estuarine environinents

caused by runoff modifications associated with hydro-

electric developments. Towards the end of the year our -

ongoing involvement in biological studies-in the Hudson/
James Bay region'were regulated by the secondme_nt;of a
zooplankton biologist from GLBL. He will contihue_ ‘to
provide contract liaison with the University of Guelph
and will assist in developing biological programs for the
sub- and high-Arectic.

Studies conducted by GLBL were expanded during
1979 to incorporate increased a}:-tivity due to the signing

of the revised Great Lakes Water Quality Agreement

between Canada and the United States. The program
changed in order to accommodate increased efforts in
contaminants surveillance in Great Lakes biota and in

research'on the effects of contaminants.

Additionally, in response to the concerns over the

effects of atmospheric pollutants, substantial diversion
of effort was made to start new initiatives in the
development of a program to address some of the
fisheries concerns relating to lake acidification and

contaminants derived from the atmosphere.

All studies are incorporated into t.hree ‘interre’lated,

programs, namely Ecosystem Studies, E_nv1ronmental

Toxicology; and Surveillance. A general overvxew of the



" and Japan.
"7 As an event, the CCIW Open House could not have .

studies: undertaken in these programs during l979 is
described under their respectlve headlngs in this volume.
Further actwmes and studies expected i in the future are:
= A resumption of the cooperative program with Earth
Physxcs Branch EMR ‘as pait of the Polar Connnental

-VShelf Program in the M'Clintock Channel. S
~ In the absence of either a charter ' vessel or
NARWHAL, hydrographic surveys will be confined 1o the -
vsoutherly areas of the region.

= A major physxcal oceanographlc program in the
Sverdrup Basm of the Arctic Archlpelago in the sprmg of

1981 to examlne the circulation and m1x1ng of 'water
‘masses through this regich as they relate to pollutant

transport. Pro;ected plans are to carry out a phy51cal

‘ and 'b'i’ologlcal oceanographic program in the summer of
~ 1982 in Hudson Bay to measure the effects of the post-

project La Grande Complex on the marine em;iro'nment.

- The Region is now entering the initial ~ phase of
desxgn input for a new Resoutce-Survey vessel w1th
delivery projected for 1983-84, ’

- The interim position of GLBL makes thelr dlrectlon

in .the future .uncertain; however, a significant initiative
“in 1979 was the development of another GLBL satelllte

laboratory m the ‘Owen Sound- region. This lab will
develop applled and research studies in Lake Huron and

-Georgian Bay in collaboration with the Ontafio Ministry
’ "of Natural Resources. It is anticipated that thls fac1l1ty
‘wul be operatlonal in the: sprlng of 1980.

~ HIGHLIGHTS
The year- 1979 followed a rather nondescript but
successful course for the Region.
A The"Departmen/t of Fisheries and Oceans was

-established in April, creating some new mental barriers

at CCIW, none of which formed any lasting breach in bi-
departmental spirit or action.

f

"Prior to the split of departments, ‘the 'Director

. visited the Far East to attend a meeting of the Common-

wealth Association of Surveyors and .Land Economists
(CASLE) in Hong Kong and give a paper on the Survey

Requirements for the 1980's. He also visited surveying

and hydrographlc estabhshments in Malaysia, Slngapore

A

been more approprlately timed. Shortly after the forma-

" tion ‘of DFO, the Centre had its first well orgahized

épe’n House "w’hich ‘was trefhendously successful. Fifst,
" the publi¢ came, was énthralled, bemnused and excxted by
.what it saw ‘and heard. Second, the staff of the Centre
as a whole had a great uplift dnd boost in morale by th'e:i\r»,-

area.

4 000 students from 30 schools. ‘l'he docksxde and, ship’

exhxblts ‘were a great attractlon and most popular of all
_to the visitors (see followmg - In the Publi¢ Interest). '
In May the Region’ was host to a party of Mainland.

Chmese oceanographers and engmeers ona cross—Canada
tour. I addition to belng Federal Election Day, the visit
was a mefhorable one for all who took p,art,.

! l -

' Preparations for the implementation of the 1979-

80 Search and Rescue (SAR) plan began in early January

‘and despite the inevitable trlbulatlons assocrated w1th

the birth and weaning of an entlrely new program, the

season was a great.success in that_ virtually-all objectlves

weré. achieved, commitments met and a significant con- -

tributién made to the national SAR response capability;
One - notable incident” was the CARTIERCLIFFE HALL
dlsaster m which BAYFIELD helped to extinguish the.
fire on board while standing by to receive sufvivors. A

commendatlon was received for thi§ effért from Rear-‘.
Admiral Fugaro, U.S. Commander of thé 9th Coast

Guard District.

‘The Region was heavily commiitted to _providing . -

many fofms of input for the International Hydrographic-
Techinical Cohference (IHTC) at Ottawa in.mid-May due
to the involvement of staff in the sponsorlng\bodies,: th‘e_

Canadian Hydrographic Service. (CHS), the Canadian

Institute of Surveying (C-lSl, the Canadian Hydrographers
Association (CHA) and the International Federation -of
Surveyors (FIG). CSS ADVENT was locked into the
Rideau Canal and was befthed alongside the Conference
Centre for inspection by the delegates. -

At rhid-year the Director feprésented Canada at

. the FIG Permanent Committee Meeting -m' BRNO,

Czechoslovakia. In addition, as Chairman of Commission’

Four, he presented the Commission annu'al"repor‘t to the
Permanent Committee, advising them of the May 1979
international Hydrographic Technical Conference held in
Ottawa and of the Commission's plans for the 1981 FIG
Congress to be hel_d/in Montreux, Switzerland. »«La‘ter he
visi}ted with R, Steel; Secretary-General of CASLE, in
London, and further planned the CASLE ~General

Assembly scheduled for 1981 in Canada. Meetirigs were

also held with Rear-Admiral Haslam, Hydrographer of
the Royal Navy, on preliminary plans for the 2nd IHTC
tent’at}lvely to be held in Brighton, England in 1983, and
on general Comm_iselon Four matters. The North Sea
Was visited briefly to ensure continued up—t_o-d\at.e‘ know-
ledge of hydro‘graphic survey-related actiyities in that

N Ewmg, Assxstant Deputy Minister of Ocean and Aqua-

We were honoured in August by the visit of Mr. G.

!
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tic Sc1ences, who met with the Acting Dxrector-General’

and the senior- staff of Central Reégion..

Earl Brown, Assistant Regxonal Hydrographer, was
selected to prov1de the regional input for Orgamzatlonal
Study of the Ontario Region (Griggs Study) Betivéen
1nterv1ewmg management in the Region, writing results,

- and liaison thh the ,study group, his task was formldable

“markets.

The D1rector completed a Discussicn Paper entitl-
ed, "An Evaluatlon of Technhology Transfer Process in
Ocean and Aduatic Sciences," for the A551stant Deputy
Mmlster. The ob}ectlve of the paper was to devélop a

" viable technology transfer program in DFO/OAS in sup-

port of the government's plan to develop ocean induystry

.w1th1n the tharitime regions of Canada. The fostering of

this 1ndus’§ry domestically will en_sure eventual, export of

that -ifidustry's products and expertise  to foreign

. The Regional Chart Production Unit is now a Qiej,bjle
entity and up 'to full strength with the completion of the

) decentralization of eartographers from Ottawa:
Dr. J. R. Vallentyne (Senjor Scientist, Fisheries and

Oceans) Wwas transferred from the Ontario Region Head-
quarters' staff to GLBL on April 1, 1979.. He has been
engaged in making presentations to variots groups on the

Great Lakes Basin as an ecosystein. His proposal ‘for a

. eonference on 'Global Resources' has been accepted-and

- . is being organized by Dr. Nicholas Polunin'as the Third

International Cénference on the ‘Environmental Future
(1981).

For the second year, after completing summer
surveys in Lake -Superior, the NOAA vessel PEIRCE
stopped for a courtesy call at Burlington, arriving on
October 10- and departing for Norfolk, Virginia, on
October 15. During her stay, the commanding officer
arranged for an Open House for CCIW personnel. On
Friday, October 12, Admiral Munson, Commander Dale

North and his officers visited CSS BAYFIELD where fhey-

were hosted by the Region. Meetings involving Charting
Advisors and FIG Wo_rki_ng Group 415 were held.
For more than a year we have had the pleasite of

having Dr...Ri'ch Thomas and his team from GLBL aboard.

We still await the final decision on their destiny but the
association continues to be well worthwhile for all of us.

Once again t_h_e federal government exhibit at the
Toronto Intetnational Boat Show was managed fror the
Region. This involved the Departments of Fisheries and

"Oceans, Environment, and Transport in an enlarged ex-

- hibit area.

. Finally 1 would like once more 1o give a "thank you"

g ‘to Fmance and Administration for keeping the Regxon on

an , even keel during the expected and unexpected'

changes of course through the year, to the secretarles
* for their help m keepmg our heads above water, and to
Derek Cooper, my Staff A551stant, for compllmg and

, edmng this repor't.

!

T D. W. McCulloch

IN THE PUBLIC INTEREST

) The growing realization that public understanding

of government pro‘gramé, projects and people is essential .

" if there is-to be public'support{has been the motivation

for OAS 'to take a leading role in tﬁe developriient of

public awareness about Canada Centre for Inland Waters

and Great Lakes activities.
A new plateau in the ten-yeaf histofy .of the Centre

was a_chie‘ved as a result of the suiccessful efforts made

by alrnosi everyone in the organization during the three
day Open House in Apfil. As$ every sailor knows, an
opportunity to go aboard a ship is a powerful draw for
the public. . . _ .

Crowds line up to go aboard LIMNOS

More than 23,000 citizens, including some 4,000
high school students and their teachers from 80 schools
in five counties toured the Centre. CSS LIMNOS,
BAYFIELD and ADVENT were full to the gunwhales with
eager visitors who, at peak periods during the three days
of fine weather, were lined up across the dock and into
the pa'rking drea. ‘

Open House was characterized by the enthusiasm

of staff members at every level in volunteering their

services to explam their work and how it beneﬁts the
general pubhc
The fish display and wet lab tours of GLBL were

prime traffic stoppers and were complemented by the



‘imaginative efforts of the peopie in Shore Propefties and

Qceanography.

Profe‘ssionalli'-conducted surveys of the visitihg/

public. demonstrated that Open House achieved its ob-
jectives and exceeded expectations by a wide margin. A
slide talk about the planning and execution of Open
House has proven of value to Fisheries and Oceans
headquarters and regicnal information officers in plan-
ning their own events.

Central Region céntinUéd its initiative in improv-
ing public’ awareness throughout the year, generating'
substantial :attention in a wide range of local, regional
and national newspapers, rﬁagazines, radio and televi-
sion. Publicity activity aimed at encouraging use of
charts by small craft owners was pa,rt_icula_rly successful.
Canadian HYdfographic\Service personnel participated in
‘r‘adi&a’nd television injcervieWs on a frequent basis.
Officers in charge of field parties found- themselves in
demand for newspaper interviews and talks.

Such activities were encouraged by providing train-
ing and practice facilities, utilizing in-house telgvision
equipfnent when it was not in use in the field, aléng with
professional_‘/adv'ic’e.

Material for future slide shows was accumulated by
providing field partiés with film, thus overcoming the
Cost constraints that prohibit sending photographers to
widely scattered locations. Coénsiderable talent was
uncovered in this manner. In addition, the best of the
slides was useful in generating television coverage of the
work, | IR .

Tt is worth erﬁri'pha‘Siz.j,ng tha_t thehsiJAccess.es in public

- relations have been most favourably influenced by the
_enthusiastic .cooperation of managers and staff in gen-
érating and taking advantage of opportunities presentéd.

Support for public awareness program activities is

being continued in 1980.
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HYDROGRAPHIC DIV‘ISION )

\

Introduction N

The hydrographic ‘progra”rﬁin 1979 was influenced
to a large extent by factors beyond our control: The
decision by MOT to transfer C.C.G.S. NARWHAL to the
west coast for an indefinite period caused a cancellation
of our offshore Hudson Bay Program; budget cuts meant
no cHarter ship for.our inshore Hudson Bay surveys and
an end to our winter co-operative program in'Hudson Bay
with Earth Physics Branch. -

" "Cone Check" - C.S.S. BAYFIELD - Lake Superior
Despite this, Central Region's activities continued
at a high level and our field parties enjoyed a successful
year. The offshore survey of Lake Superior was com-
pleted and on-going surveys in Lakes Nipissing, Erie,
Ontario and the St. Lawrence River made excellent
progress, despite . floods, strong winds and budgetary
- In the spring we took part in a highly
successful th}ee—.day open house at the Canada Centre
for-Inland Waters. The "Hydrographic Story" as depicted
in a series of film shows, posters, hands-on demon-
strations, etcs, was well received by the more “than
23,000 people who attended.. /
' Regional CHS staff participated in the activities of
the Hydrographic Technical Conference in Ottawa and
‘were heavily involved with planning and instructing at
the associated Geometrics Seminar at Humber Colle‘ge.

During the year, the Region hosted several im-

~ within Ontario Reglon of DFO.

portant meetings including the National Appraisal Board,”
the Gféat Lakes Charting Advisers, the National Plan-
ning and Priorities Committee, and the _joint DFO-EMR-
Guiding Committee on Oﬁshore Surveys: - -

Mr. E. Brown took part.in the GRIGGS study of the- :
Departmental Mandate, Ob]ectwes and ‘Organization

R. Tripe, Actmg Head of Development, and D.
Knudsen, Head of the Tidal Instrumentation Section, left
Three staff
continued their studies through the Umversn:y Traxmng
Plani (U.T.P.).

The Tidal Section carried out a current measure-

the Region to take up other ‘p‘osiﬁons:

ment program in the St. Lawrence River “to supb’iy

"~ necessary. chart information and sUcc,e_s,sfull'y deployed a

number of tide gauges in the high Arctic. The Hydr_o—

graphic Arctic Research program continued. Prelim-
inary trials of MARRS were carried out in Bedford Basin.
A riotéworthy évent was thé commercial produc=
tion (by D. G. Instruments of Ottawa) Qf-' 15 "Navboxes" for
the four regions of CHS. Additional units _for' other
government and private companies are now being built.
Regional support was given to two aerial hydrog-
in the North Channel of Lake Huron

where stations were positioned and targetted,;and on the

raphy projects:

St. Lawrence River where ground truth surveys and. =
turbidity measurements wete taken. o '

The Regional Chaft Productichi Unit is now up to.
full strength with the completion of the decentralization

of cartographers from Ottawa.

Chart Production Unit Vacuum Frame

The acqu151t10n of a process camera has added the
final d1men510n to Central Region's chart production '
capability. We are now ready to undertake any repro-
graphic assignment ih-house. '
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Field Surveys - Review . . ' .

‘ The areas ‘surveyed by Central Region in 1979 are-
shown in Figures_ ! and.2. Table 1 givés details o'f’
survey vessels, vehicles, posmomng systems and pro-

cessmg techniques.

Table 1. Summary-of 1979 Survey Acuvmes

~ Wintér Survey
' Tn association with the Polar Contmental Shelf

Project of EMR, a through=the-ice survey was carried
out in Penny Strait, Queens Channel and Wellington

Channel.  Minifangers were used to position three

helicopters and oné tracked vehicle equipped with mod--

ified Edo echo sounders. Two of the helicopters used

the newly-developed electrically driven ram while the’

The tracked

vehicle used a hydraulically operated ram. Soundings

third used the traditional oil method..

were taken on 500 m, 1 km and 2 km ‘grids, depending
on the complexity of the bottom. A total.of 12,787
spot soundings were obtained over an area of 2-7,500
square kilometres.
Summer _Surveys B
Scheduled surveys in the offshore and coastal
waters of Hudson Bay had to be temporarily postponed
_ because MOT transterred C.C.G.S. NARWHAL to the
.west coast. Bodgetary restraint precluded the chart-
ering of a suitable replacement vessel.

'C.S.S. BAYFIELD, using Accufix Loran-C and
INDAPS, successfully cofnpleted the offshore survey of
Lake Superior. This will enable the existing charts to
be updated. Of some interest is the confirmation of
depth and position of Superior Shoal surveyed in 1930 by
H. L. Leadman.

tionally well for the entire season.

The Accufix again worked excep-

Despite ravaging -spring floods, the survey of the
eastern half of Lake Niﬁis,sing was completed. NavBox
units interfaced to Miniranger provided straight-line
navigation which r‘esult‘ed in much more productive
survey time. A tellurometer MRD 1 (rénted) was used
s,ucc'essfully on this survey. Hydrographets were happy
with the s'y'stém and commented favoufably on the
signal stability at ranges of 40,000 m. o

Survey area | Vesséls’ Positioning Systems |Field Data.
PCSP 3 206B helicopters | MRS III with Navbox |Manual
' 1 tracked vehicle |
L. Nipissing 2 Botved (21) MRS I with Navbox |Manual -
1 Monark R ’
1 helicopter Hydrodist ‘
L. Superior BAYFIELD (10¢") | Loran-C (Accifix) INDAPS
{offshore) RPS
L. Erie 2 Bertrams (25 | MRS TIf with Navbox |Manual
(coastal) 2 Hyrdos . RPS )
L.Ontario- . | NIMBUS (34) MRSW Mangal
. Kingston NAUTILUS (34" Hydrodist Manual
(coastal) -
St. Lawrence | 4 Botveds (21" MRS Il ' Manual
River - . , Hydrodist ~
Revisory LFGB #2 (18" Sextant Manual
) Boston Whaler | Hydrodist . N

" The Lake Erie sufvey continued eastward and
éorﬁpleted .the coastal area from Port A_l_mé to Plum
Point, NavBoxes were used with Minirangers for:
straight-line navigation.' 'Because- of problems incurred

in previous years, interlining limnogeology survey lines

- was not carriéd out. The entire area was therefore re-

surveyed.

Personnel and resotrces ongmally scheduled for
Hudson Bay were diverted to Lake Ontario’ and camed
out a lower pnonty survey of the area between False
Ducks Island and Simcoe Island. Two new 34-foot
Nelson hull sounding launches were successfully used on
this survey." o

The St. Lawrence River survey was resumed after

a delay of seyeral years. Work began at Gananoque and ’

continued eastward to Rockport, supported by the Aenal

Hydrography project when aerial photography and laser -

proﬁles were obtained over a selected part of t'he' River.

We await the results with anticipation:

The mobife revisory unit had a busy year checking -

out queries on charts due for production in 1980. In
addition, a cyclical survey was made of the Treft-Severn
Waterway charts. )
- The exchange program with NOS ‘was connnued
- with one hydrographér from each orgamzatxon ‘partici-
‘pating. One rotational hydrographer was assigned to
Chart E_’roducﬁdn and one compiler spent some ‘tirr/1e in
the field.

An interesting survey was carried out near Pres-'

cott, Ontario, at the request of the Ministry of Trans-
port. MOT is evaluating a Precise Radar Navigation
System (PRANS) and the CHS was asked td position

twelve PRANS reflector sites on both sides of the St.

Lawrence River, In order to achieve the requested
accuracy of *2 ém, a K&E Laser Ranger V-was borrowed
from Geodetic Sturvey of Canada and a Wild T-3 was used

. to observe the horizontal angles. Some useful informa-

tion on the limitations of our tellurometers 'wz_;s learhed_
as a result of this operation:

In conjunction with Nautical deodesy (HQ), hydro- .

graphers using BAYFIELD and RPS carried out Loran-C
(easx coast chain) calibrations in Lakes Erie and Ontario.
After this, BAlYF:I’ELD headed for Lake Huron as support
vessel for target laying and gfound truth profile mea-
surements for a photographic project in the North
Channel,

Hydrographic Data Centre

The growth of HDC continted during 1979 ‘al-
though at a less hectic rate now that the Chart
Production Unit is firmly settled in the Region. Some

9 979 documents, previously filed in Ottawa, were trans-

v
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“ferred 1o the Region'.‘ These included all ciosed <chart

correspondence ﬁle‘s,—53,6 copies of U.S. and pre-l?#O
Canadian field sheets, and other chart production items-
concerning Central Region.

) -Hydrographers on short-term assignments to HDC

. assisted- in making improvements to data handling sys-

tems. The storage of boatboards was reorganized to

permit easier retrieval, the photo-slide collection was

“indexed and an improved method of recording library

loans was introduced.

Direct access to the EMR computer in Ottawa via
acoustic coupler and Decwriter has simplified retrieval
of ‘horizorital control information. Latest adjuéte‘d\
positions and existing control in any area may now be
quickly obtained. . Some modification of horizontal

control records in HDC was necessary to accommodate

the data bank.

Marine Information Centre

As a result of publicity received during the 'Open
House' in April, local sales of /charts, topographié_fﬁaps
and other publicaﬁons rose -to record levels.” Apart
from the Open House, 950 members of the general
public visited MIC in 1979, buying 1325 charts, 652
topographic maps, and 259 List of Lights, Radio Aids,

Tide Tables and other publications.

Marine Information Centre - busier than ever!

we are'presehtly Sto'cking 725 editions of Can-
adian charts, 60 marine publications (Sailing Directions,
List of Lights, etc.) plus topographical and s_f;ec,ial
purpose-maps and about 50 diﬁ‘ere_n_t general informa-
tion brochures and pamphlets. h
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Cart Production o ’ i
The Chart “Production Unit's objective of getting ~

as much information out to the mariner as quickly as

possible continued in 1979'.. Forty-seven new CHS field ',

sheets and 528 plans and.drawings from other agencies
This resulted in the

pll_o'duction of 13 new ‘editions, three new. charts; 97°

were received and processed..

Notices to Mariners, and 13 chart patches. _

The aéq’uisiti‘on of 4 process camera in February
and its immedigte installation, calibration -and utiliza+
tion is‘ .a tribute to the ingenuity of our photo-

mechanical specialist. - The. reprpg_raphic unit “is now

' being fully occupied, catering to the needs of all
N

Central Region's divisions and other groups at the
Canada Centre for Inland Waters. Cartographers were

assigned, on a rotational basis, to the Unit for tf'aining

in reprographic processes and t6 assist with production.

Chart Production Unit - Process Camera

Four cartographers attended Cartography I coursés o

in Ottawa and one cartographer was assigned for a short
The ex-

change program with NOS continued with a cartographer

period to Central Region's Revisory Survey.

from Burlington spending six weeks in Rockville and a
u.s. c'aftogr'&pher coming to Burlington for two months. -

As usual, the Cartographic- Unit was involved in a
grea‘t number of special projects highlighted by a mass of
material produced for the Open House held in April.

- Cartographer Al Gris is to be congratulated for his
_winning design of the official Open House logo which

appeared on all official documents and buttons for
distribution to the general public.
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,and software.
working in April on the PDP-11/3&.

N

Hydrograph1c Development o

The Central Region Hydrographic Development

Sectiorn supports hydrographlc and cartographic act1v1—

“ties by mvestlgatmg and 1mplement1ng new equxpment

and techniques.- This year's ,efforts centred. around
comput'er-éssisted cartography and hydrographic data

coll,ec‘tieh.

' Measuring Dist'ané:le‘ by LASER

-GOMADS -

A major effort during the year has been the
ivmplementaﬁon of the GOMADS/Digitizer hardware
The GOMADS interactive editor was
) The Gradicon
digitizer and PDP-8/E computer were workirig by

November and system tests are underway. The equip-

_ment, when it reaches production status in 1980, will

provide digitizing and interactive editing capabilities to
the /c_artographer for his chart, and to the hydrographer

for his field sheets. In addition, the hydrographer will

be able to run interactive survey computation programs -

or; the PDP-11/34 computer and plot titles, lattices end
rough field sheets (for checking purposes) on the Cal-

‘comp 960 plotter.

NavBox
A contract to manufacture INDAS (Integrated
Navigation and Data Acquisition System) units was

awarded to D. G. Instruments in Ottawa late in 1978.°

The develop/ment group has been involved in software

_ evaluated before any further work is performed on the -
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- changes to improve computer precision and c_iaf_a‘-e_n,try

techniques. These changes were also magde to the. four
prototype units which were used successfully on Lake
The first

production NavBox was delivered in September 1979. A

Ene and Lake Nipissing surveys this summer.

total of six units-and one test jig were delivered by the

~ 1

end of the year.

Rho-Theta B
Developmeht of the Rho-Theta survey system has
been postponed due to personnel s'h'_ort,age‘si Because of

its semi-automated nature, the program will be re~

projéect.
Cyber .1-71 - , .
During the year ‘the CDC 3170 computer at ccIw

was replaced by a Cyber 171. Existing programs‘hja_d to

be converted by the development group to work on’the

n':ew.sy'stem.
Gerber 22 .
Over 200 field sheet base f)lots,— circular and

hyperbolic lattices, field sheet titles, sounding plots and

'

miscellaneous items have been plotted on_the Gerber-22-

pldtter in support of field surveys .and cartographic
projects.
Data Logg;'ing .

To improve data logging performance and relia-

bility, the development group began work on a 'smart'.

cassette logger this year. The prototype, which is
designed to work in conjunction Wwith NavBox, incor-
porates an MFE Model 4#50-B tape transport, an MFE
parallel interfece board and a custom-designed micro-
processor-based controller board. It will be tested next
summer,
hydrographic data are being investigated.
Sound.mg Selection )

The deévelopment group has been investigating

alternate methods of selecting soundings from d1g1tally
recorded data. A bottom represéntation scheme has

been successfully used in conjunction with an 6ve‘rplo_t

removal program to process Hudson Bay data. The
method produces a clean, condensed data base that is
useful to disciplines other than hydrography. The

system will require further tests before being used in a -

production capacity.

Miniranger Signal Strength Versus Accuracy

‘Preliminary inquiries into the “accuracy of mini-

ra’r_x%;e‘r distances as a function of signal strength wefe

In addition, solid state methods of logging,

v



conducted. Development of a sxgnal strength indicator

for the miniranger will be pursued. -

Tides; Currénts and Water Levels |

Field Surveys: o

The Tides, Currents and Water Levels Secnon
continued to obtain tidal data from the Arctic Islands
with a survey d\uring the winter of 1979. A number of
Aanderaa pressure gauges were deployed through the
ice for a month-long period in Sverdrup Basin, Queens
Channel and Wellington Channel as shown in Figure 2,
¢ and returned eight records which will be used to deter-
mine the characteristics of the tide in these aqeas.'
This project is funded from the Hydrographic Arctic
Research Project with the objective of carrying out a
multi-year, comprehensive tidal survey of the whole of
the Canadian Arctic Islands. -

During the summer of 1979, a current survey of
the St.
Montreal was undertaken.

Lawrence River between Lake Ontario and
The objective. of the survey
is to provide current inforrﬁation from the Canadian
portion of the river suitable for navigational applica-
tions and for publication on charts and in sailing direc-
tions. A combination of fixed-point current metering
and near-surface drogue observations is being employed
to obtain data. Operations in 1979 extended from
Kingston downstream almost to the Brockville Narrows.
The survey should be completed in another two years.

Aanderaa and Ottboro gauges were loaned to a
number of agencies during the year for surveys in
Lancaster Sound and Navy Board Inlet in the Arctic
Islands; in Inoucdjouac, La Grande River and Attawa-
piskat River in Hudson Bay/James Bay; and in the Bay
of Quinte, Hamilton Harbour and Lake Efie in the Great
Lakes.

Gauges were supplied to hydrographic field part-
ies working on Lake Nipissing and the St. Lawrence
River. It is significanf to note that hydrographic survey
parties operating on Lake Superior, Lake Huron, Lake
Erie and .Lake Ontario this year obtained water levels
for reduction purposes directly from Tidal Acquisition
and Telemetry Systems (TATS) installed in permanent
gauging stations. '

Permanent Gauging Stations

Tidal Acquisition and Telemetry Systems have
now been installed in 13 permahent. gauging stations,
eliminating all but one of a system .of maintenance-
prone data transmitting units which stored data on
punched baper tape for’ transmission over Telex ter-
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“minals.

N

The TATS units, although re‘quiring/mrain_ten—
ance visits to solve initial sfart‘-up probiems, are now
operating virtually maintenance-free and are supplying
data for the CHS water levels database in Ottawa.
Installation and maintenance work is carried out by the
Regioh. The .operation of all other automated equip-.

ment, including 18 teleannounhcer and nine remote

telemetry units, continues to be carried out under
contract by Marinav Corp. o )
Construction activities at

permanent gauging

stations includjed:. the reconstruction of ‘the 'stations at
Neuville and St. Law-

the

F-ran‘cbi_s d'Orleans-on the St
rence River in connection with’ wharf repairs;
installation”of a bubbler system at Point Pelee on Lake
Erie, where littoral drift has blockéd s'tilliﬁg well intake
pipes; and the construction of a new gaugmg station at
Brockville on the St. Lawrence. i

Support for the bench mark maintenance program
was received fi'pm Geodetic Survey df Ce_inadej in the
form of deep bench mark installations at teh sites on
the St. Lawrence River where the instability- of ordin- -
ary bench marks has been a problem. -

Negotiations with the Depaftment of the En-
vironment for a possible rezdistribution of authorify for
permanent gauging continued without being resolved by
year's end. ] ' )

The Great Lakes Water Level Bulletin is published
and distributed free of charge to approximately 2000
subscribers by the Section. Data for ‘this bulletin is
obtained from the TATS units installed at the master
gauge site on each of the Great Lakés and at Montieal
Harbour.

Coordinating Committee for Great Lakes Basic
Hydraulic and Hydrologic Data

The Section represents CHS on the Vertical
Control-Water Levels Subcommittee of the above corﬁ-
mittee. Major activities this year included the publica-
tion of a new edition of the committee report on the
establishment of International Great Lakes Datum and

planning for a re-evaluation of this datum.

Tidal Instrument Development

De\-'elop'ment personnel weére involved last winter
in fabricating and testing various spike transducer con-
figurations aimed at improving through-the-ice sound-
ing techniques. Field work was carried out at Resolute,
NWT.

Two items are presently being developed as add-
on features for TATS units. One is a single circuit
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board teleannc;uncer and> tije other is a float switch
device. to provide a height comparison-for the levels
obtained from the primary TATS s'énsor. '

Development of a lo’w-powér water level recorder
for hydrographic survey applicati&)n_s continued as. a
major project. ‘This unit will be based on the RCA
Cosmac microprocessor, with the capabivlity of be‘i_ng\
programmed to interface with a variety of sensors.
Methods of enteting input parameters (i.e. commun-
icating with the unit) and storing and transpofting data

are still being explored.

Hydrographic Arctic Research Project (HARP)

HARP has allowed a significant amount of hydro-
graphic research and development in Arctic transporta-
tion problems. Funding is provided by the Interdepart-
mental Panel on Energy R&D through the Office of
Energy R&D Coordination, Transport Canada. Projects
are being cafried out by all regions with general co-
ordination handled by Central Region. The total pro-
gram has permitted necessary research to proceed at a
pace not otherwise possible. Central Region's efforts
have been directed primarily tbward over-the-ice
systems.

Work continued on the "spiked" ice-coupled trans-
ducers by way of an in-house research program con-
ducted in Resolute, NWT, in conjunction with the PCSP.
A comparison was made of several different tfansducer

types and tips with a C-Tech model appearing to give

thé best results under most snow and ice conditions.

Polar Continental Shelf Project - Resolute Bay, NWT.

Two new tracked vehicles were purchased for the
1979 spring season and used as research platforms to
carry out development programs on the sea ice. The
exiisting vehicle which had been based at Rea Point was

written off as being too costly to repair.
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The digital écho sounder cont'r.act to replace the
Edo 9040 presently in use has been cancelled because of
Corborate probiems within the company which had been
awarded the contract. Budget restraints‘ have now
reduced this project to a low priority. .

The Marine Arctic Route Reconnaissance System
(MARRS) in modified form underwent field trials in
Bedford Basin to evaluate its performance. Altho‘Ugh .
not designed to operate under the conditions encount-
ered, the results proved to be of sufficient quality to
warrant further trials in an Arctic environment. Fur-
ther development is anticipated if the system meets its
specifications durifig upcoming Arctic trials.

An unsolicited proposal by Huntec ('70) Ltd. has
been accepted iwhich by 1981 could result in the design
of a prototype continuous profiling systém for use in
ice-covered waters. Initially, Huntec will develop,
using non-linear acoustic techniques, a new class of
electro acoustic transducers. In addition to méash_ring
water depth, this system will provide information on ice
thickness, ice quality, the inte‘rfac‘e between the
bottom of the ice and the water, and on the sub-bottom
to a depth of about a metre.

A major problem encountered during Arctic Sur-
veys is the supply of suitable electric power for port-
able positioning systems. It is extremely expensive
moving generators and fuel around; batteries drain in a
few days and replacements have to be transported to
the sites usually by heliclopter. The Marine Electronics
Section of Central Region, R&D Division, has solved
this problem by developing a Solar Power Syétem;

A highly portable solar panel (60 crh’x 60 ¢m) and a
simple mounting ar'rangemer/n are con;mbi'ned to s’uppf)‘l 24
volts direct to RPS or Minirangers. Development work is
continuing on a larger system capable of working under -
low sunlight conditions (see R&D Section, p. 24).

Pl;ns for 1980

The co-operative program with Earth Phy;ics
Branch, EMR, will resume as part of the Polar Contin-
ental Shelf Project's 1980 winter survey. Tracked .
vehicles and helicob’ters, positioned by Decca and Mini-
ranger, will be used to survey M'Clintock Channel,
working from north to south. ’

As neither a’ charter vessel or C.C.G.S:
NARWHAL will be avadilable in 1980, the summer .
hydrogr_aphic field program will be confined to the
southerly areas of the Region. The surveys of Lake

Nipissing, Lake Efie and the St. Lawrence River will
continue. Revisory surveys will be carried out on the



_ducted..

i

. Wi_nnj_pe‘g River ‘aslwe}l as on those charts scheduled for

production in 1981. . v ' -
‘Work will begin in th¢ North Channel in Lake
Huron and. surveys of the major harbours in Ge;drgian
At the request of MOT, the
Region will be responsible for the precise positioning of
ships during the evaluation trials of PRANS in the St.
Lawrence River near Prescott. .

Bay will be carried out.

These trials ‘will last
about a month beginning some time in May.

During 1930 the Hy&rdgr;phic Development Sec-
tion will begin to phase out its hééyy involvement withl
the - GOMADS/
In the area of data

comp_uter-assisted cartography as
Digitizer systems come bn-line.
acquisition, development of the prototypé cassette log-
ger should be completed and field tests will be con-
Field support for INDAPS surveys will be
provided, as well as support for survey$ using NavBox
units. Miniranger accuracy/signal strength questions
will be resolved, and -solutions recommended.  The
bottom representation soundi_ng selection method will

be fully tested. The Section will also continue to

-~ . .
- provide support for Arctic development projects.

The Arctic tide-gauging program will coh;tinue in o
1980 with the debl,o_ymen't_ of Aanderaa instruments
during the winter survey of the M'Clintock Channel.
The current survéy of the St. Lawrence River during
thé sqmrﬁer will concentrate on the - area between
Brockville and Cornwall. o

If funds are available, development will proceed
on a new generation submersible tide »gaUgé. A protor.
type of the portable, low-power gauge for 'hydrographic
field use should be completed and field tested in 1980,
as will the TATS teleannouncer .and height comparison -
switch. ' B

Three new charts and 14 new edit,iong/, includ_ing‘
multi-strip charts of the Ottawa River and T,rgntf
Severn Waterway, are scheduled for production in 1980.

Interactive editing of charts. by cartographers
should becorhe a reality as the GOMADS/Digitizer

system reaches production status in the coming year.

New Charts Published in 1979

AN

To/a lle Fraser

No, ’ Title Scale Date | N.C./N.E.
2100 Lake Erie/Lac Erié 400 000 Nov.2 '79 N.C.
5510 Povungnituk et les approches/ 60 000 July 13 79 N.C.
and Approaches Inset )
30 000
1552 | Ottawa River - Portage-du-Fort 25 000 Sept. 14 '79 N.C.

1415 Lake: St. Lawrence
2025 Bobcaygeon to Lake Simcoe

2042 | Welland Canal

2062 | Oshawa to/a Toronto
2067 Hamilton Harbour
2110 | Long Point Bay

2181 | Harbours in Lake Erie/
Havres du Lac Erié

2205 | Killérney to/3 Little Current
.| 2314 Lakehéad Harbour

6023 Lake of Bays

2000 Lake Ontario/Lac bnt’_ario
1512 | Ottawa to/3 Smiths Falls

1513 | Smiths Falls to/3 Kingston.

" New Editions Published in 1979

25000 Juyé 79| N.E

sh.i&2 | N.E
20 000

sh.3

30 000

15000 Mar. 23 79 N.E.
72900 Apr. 13 79 N.E.
12.000 Sept. 14 79|  N.E.
50 000 Sépt. 21 '79 N.E.

Insets Apr.27 79 N.E.

40 000 Oct.5 79| NE
20 000 May 18 79| N.E
25 000 May 18 79| N.E.
400000 | Oct.26 79 "NE
20 000 Apr. 27 79 N.E:
20 000 Oct. 27 '78 N.E.
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' RESEARCH AND DEVELOPMENT DIVISION

Introduction

“The principal program areas of the Division con--

tinue to be Physical O_ceanography, Sho[e Properties
Studies, Ehvironmental Assessment, .and Program Sup-
port. Toward the énd of the year our ongoing involve-
ment in biolbgiCal studies on Hudson/James Bay were

regularized by the secondment of a zooplankton, biolo-

gist to the R&D Division. While the biologist's prime

research interest’'is plankton community structures in
both freshwater and marine environments, he will
continue to provide contract liaison with the University
of Guelph and will assist in developing biological pro-
grams for the sub- and high-Arctic.

At the beginning of the year, management and
stdff of theé Division were heavily involved in réviewing
the proposed ice research centre program originally to
be situated in OAS Burlington. It was found that the
lack of oceanographic, ice physics and meteorological
components substantially weakened the document, and
an interdepartmental review further recommended that
the centre be located in St. John's, Newfoundland. Also
during the year, the CCIW Physical Seminar Series was
managed and, for the fifst time, firm operating pro-
cedufes were established. The Region's Science Pro-
gtam Review and Evaluation exercise was coordinated,
requiring attendance at and organization of a number of
regional and national meetings, culminating in the two-
day National Science PRE meeting held at CCIW in
November. At the urging of this and other Regions, a
National OAS Arctic Policy and Program Coordination
Committee was established with regional representa-
tion, to exchange information on science programs in
the Arctic and to develop national oceanographic
operating policies in the north,

A number of proposed Treasury Board su_bmiss,lions
were reviewed during the year, including: Ocean
Climate, Arctic Marine Tranqurtation, and Contract-

ing Out. A major effort was made by all scientiﬁc<

staff of the Division to prepare a detailed working
~paper on the Oceanography of the Central Arctic for
the Arctic Science, Initiatives Treasury Board Sub-
mission. It basically recommended that the physical
and, to a lesser extent, biological research and‘sur'v'ey
expertise developed in the study of Hudson/James Bay

- be extended to the Arctic Archipelago, and in particu-

lar to the problem of water mass movement through the
channels of the Archipelago.

. gation.
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~ Recently, & paber was prepared on Central Eie-
gion"s input- to a’major policy document on increasing
R&D éxpend_iture .t‘co 2.5% of the Gross National Pro-
duct. Also quite recently, Division staff have been
requested to assess the principal environmental prob-
lems and knowledge gaps as they relate to the renewed
interest in offshore drilling in Hudson Bay. For'the last
four months, joint planning of a scientific symposium ‘on
Hudson/James Bay for April, 1981, has been carried out
with staff at the UniverSity of Guelph and, more
recently, the Quebec Region of OAS. A documént was
prepa}ed on the vertical water motions in' Godefich
Harbour to assist the crown in its litigation of a damage
suit and the Shoreland Management Guide of the
Canada/Ontario Task Force, a six-hundred-page plan-

ner's guide, was reviewed for content and applicability.

Physical Oceanogfapﬁy ’ -

Physical oceanographic research was conducted
in the Hudson and James Bay regibn, the middle
estuary of the St. Lawrence River, Chesterfield Inlet,
and the Arctic. The cumulative effects.of the hydro-
electric developments on the freshwater budget of the
Hudson and James Bay region were studied. Winter
studies were conducted 6ff the La Grande and Great
Whale Rivers to examine the horizontal and vertical
extent of their freshwater plumes under the ice.
Current and CTD data collected in the St. Lawrence
River estuary were published and are being used in an
analytical study of in_ternal wave structure and propa-
Most current and' CTD data collected in
Chesterfield Inlet during the summer of 1978 have

been processed and the results will be used to verify . -

the salinity intrusion and ‘tidal pfopagation rthodel
research of the Inlet. An Arcti¢ survey in the
Sverdrup Basin was conducted u§ing the base camp
facilities of Panarctic Oil Limited's drilling site
"Whitefish". The survey collected current and CTD
data to add to the Arctic data base needed to describe
the circulation and magnitude of tidal and non-tidal

motion in the Archipelago.

Hudson Bay - James Bay System

Central Region has been conducting physical
oceanographic research in Hudson and Jameés Bays to
study the changes to the marine and estuarine environ-
ments caused. by runoff modifications associated with

hydroelectric dgvel_opments. Major developments on~

the La Grande River and the Nelson River are in o
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progress and dey'elopm’ehts on the Rupert River and
the Great Whale Rivér are in-the planiiifig stages. The

four hydroeléctric developments Wwill cause temporal

. and $patial ¢hanges in the freshwater input cycle, with

the main change occurring during the ‘winter months
when the regulated outflow rates will increase the
normally low winter runoff rates to values comparable
to those in the spring. The runoff into the Nelson
River delta will increase 52% in the winter while the
La Grande River will increase 500%. For the total
Hudson Bay fegion, the wintef runoff will increase by
50% with James Bay's contribution being twice as
large: as that of the Nelson Rivér delta. Volumetric
estimates of freshwater and heat contents were calcu-
lated for Hudson Bay and James Bay using oceano-
graphic data from representative stations.

For James Bay the mean freshwater layer thick-
ness was 6.25 m, representing a residence time of 10.2
months for a mean summer freshwater input rate. For
the total Hudson Bay region a freshivater layer of 4.66
m was observed, representing a residence time of 4.1
years, The changé in the Hudson Bay heat content
between the winter minimum and the summer maxi-
mum could be accounted for by the solar radiation
input minus the heat required to melt the winter's

snow and ice cover. Other contributions to the heat

‘budget over this time period, namely ice transport,

advection, and heat from runoff, were insignificant.
For the James Bay heat budget a similar balance was
found, éxcept that heat loss due to advection into
Hudson Bay became a significant factor as well,

Since the major changes caused by hydroelectric
developments in the freshwater budget are occurring
in the winter periods, the larger portion of our re-
search and field projects has concentrated on the
wintér months. Current meter results show that tﬁe
freshwater effect on the circulation is caused by the
dilution (horizontal density: gradients) of the saline
watér and not by the addition of freshwater directly.
The changes in the freshwater input rates will alter

the winter circulation of James Bay while the other

-major contributor to the circulation; wind stress, will

be greatly reduced by the ice cover. The changes in
freshwater input will increase the magnitude of the
circula,tién north of the La Grande River as a result of
On the
other " hand, the southern portion of the bay will

the increased horizontal density gradient.

experience a decrease in the level of circulation.
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Freshwater Plume Studies

The 1979 research on freshwater plumes under.
an ice cover involved both analytical ahd numerical
modelling as well as field work. - The research is aimed '
at understanding the dyhamics-of a buoyant plume .{o
that the characteristics and influence of any plume on
its offshore region can be predicted. In particular the
plime characteristics of rivers undergoing hydro- -
electric development in the Hudsoh and James Bay
region are being investigated. Simpie ahalytica’f
models show that the circulation characteristics
change from the inshore to ’olf,f-shore section of fhe
plume. In the inshore section the circulation. is
dominated by the volumetric addition of fresh water
while ‘offshore it is determined by the dilition effect
(horizontal pressure gradient). A more realistic, num-
erical model is béing developed which allows the
coupling of the density chang(;s caused by the plume
and the plume's circulation. During past winter sur-
veys, salinity and temperature profile data weré col-
lected for the total James Bay area to p'révi_de suf-
ficient baseline data to compare with their distribu-
tion under post-project conditiohs. Bec'ah’se the main
reservoir at LG-2 was being filled, the 1979 survey
was provided with a unique opportunity to “collect
background salinity and current data without the pre-
sence of a plume..v Data were also obtained of.’f; the
Great Whale River where no strong coastal curr.é'nt
exists and which has a different runoff rate. At both
locations current meter profile data and time series

current meter data were also collected.

Surface Salinity (%)’
(Fet 8-18,197%)

0 5 . ».

Surface Salinity - Great Whale



The current profile data revealed that the fresh-

water plume is not only separated ‘fiorh the remaining.

water column in the saliriity field but also in’ the tidal
energy field. Tidal energy observed below the strong

halocline was absent in the freshwater layer. The 1979

data "is being used to calculate the in’terfacé slope,
gradient Richardson number and freshwater volume. The
physical parameters will be correlated to the phyto-
plankton and nutrient data that Wwere collected during
the same survey. Additional physical and biological data
will be collected during a ten-week field survey in 1980
_ when the outflow of .the La Grande River will be two to
three times as great as the pre-project winter outflow

rate,

Ches'te"z‘ffield Inlet Research

In 1978 a multidisciplinary oceanographic survey
was conducted in Chesterfield Inlet. The. .two major
goals of the survey were to provide tidal water levél and
" current information to aid navigation in the inlet and to
obtain data Which would provide insight into the nutrient
and plankton dynamics of a large sub-Arctic estuary.

At present, modelling work is being carried out to
estimate current -velocitiés and tidal heights over the
Whole_ estuary. By incorporating a numerical tidal
model in a stochastic filter, it is possible to use the
observed data to produce estimates of datum elevations
énd friction factors as well as enhanced predictions of
the . tides.
where tidal ranges often e}«ieed 5 m, causing current

For estuaries such as Chesterfield Inlet;

speeds sometimes greater than 2 m/sec, and where the
geometry is efctremely irregular; the use of statistical
approaches can provide reliable values for unknown
numerical model parameters.

‘ During the past year the initial stages of model-
ling the nutrient and plankton distributions were com-
pleted. In general, it was found that ny_t[ieﬁt distribu-
tions tend to parallel salinity or temperature gradients.
Soluble reactive phosphorus and total dissolved nitrogen
increase with increasing sélinity and are nearly conser-
vative substances. Nitrate, nitrite and silica, however,
. are t;ncorrelated with salinity and thus would appear to
be nonconservative. The minimum biomass occurs near
the mouth of the estuéry and the maximum biomass_is
observed near the hé‘ad of the estuary in a large
embayment which possesses a higﬁ residence time.
Biomass in the estuary tended to increase near embay-
ments and ‘decrease in areas of stronger two layer flow,

suggest-ing that residence time is a key factor.
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Arctic Oceanography

Continuing ‘the program in support of Transport
Canada's Energy R&D program on marine transporta-

tion of erergy commodities, ‘the 1979 Arctic ocean-

ography project concentrated on the Sverdrup Basin..

While the primary objective of ‘this project was the
collection. of current’ and salinity/temberatul'e data
during a representative period of solid ice cover
(Ma_rc_h-Ma_y),,the ultimate aim of the program is to
stAu_dy, under-ice water movement. A further -project
was undertaken to analyze all current meter data in the
Svetdrup 'vbas;in, collected by both government and
industry to improve understanding of the circulation

through the Arctic’ Archipelago.

- Panarctic Drilling Rig at Whitefish (stn. 901)

The field project was greatly assisfed by 10gistfics
support from the Polar Continental Shelf Project, and
through the generous cooperation of Panarctic Oils
Ltd., who al_low./ed our field crews to worlg__frorr! their
camp at Panarctic AIEG et al Whitéfis_h H-63.
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.Fourteen fc_urrent meters wére moored on tran-

' sects’ f__r_c)'m Ellef Ringnes Island to Sabine Peninsula
_(Melville Tsland) and between Lougheed Island and
Cameron Island..  The cutrents are tidally‘ dominated

and are hxgher in Damsh Strait (between Ellef Ringnes
ar_;d»ng Chrlstlan Islands) and Desbarats Strait (be-
tw_een'l,ougheed and Cameron Islands), attaining speeds

. up to 24 endv 22 cm ,sec-l, respeet'jve_l);. In the wider
and de‘eper channels between King Christian Island/
maximum

Lougheed . Island/Sabine Periinsula, speeds

were .on the order of 10 cm sec'l Mean flows ranged

from~5'cmv_sec"1‘ (Danish Strait) to less than | cm sec”

in Desbarats Strait. The mean flow i$ generally south-

easterly, 'CTD results in the Sverdrup Basin-are inter-

esting,. shoWihg' regions of ‘a relatively high degree of

m1x1ng, for example around Lougheed Island and several

3
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Biological Oeeau%réphy

VElenktoﬁ and benthic research has concentrated
"on the Great, Lakes with more emphasis recently on
Hudson Bay and- Chesterfield Inlet through contract

, direction and Subvention liaison.

' . - Great Lakes work, primarily for 1JC Reference
Studies, has related zooplankton seasonel production to
temperature, and has investigated community structure
to explore the importance of fish predation on zoo-
plankton size and imbalances in phytoplankton produc-
tion and zooplankton grazing. Some studies ef bénthic
communities are in progress primarily to develop more

_ precise .methods of describing community structure,
inz:lu‘di"ng‘ grouping associated species “and defining

clusters of related sites, as methods to be applied to

!

present and future studles of sub Arctlc and Arctlc ~
biota.

Surveys carried out in Hudson Bay and Chester-.
field Inlet have 1ncreased our Knowledge Aof the distri-
bution of phytoplankton species across the Bay and
similar studies of the biota of Chesterfield Inlet are
starting to show the relationship of bxota in a well

mixed sub-Arctic estuary.

Shore Properties Studies

Shore Properties Studies is charged with docu-
menting the rates and understanding the processes of
shoreline dyhamyics and the associated shore property
damages in order to improve the management of coast-
al resources. - To do so, a comprehensive monitoring !
program is conducted on an annual ba51s along -with a ‘

fumber of complementary stud1es.
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Hlstogram showmg volume of material eroded from a bluff
during the survey period.

This of
Canada/Ontario Great Lakes Shore Erosion Monitoring

was the fourth year the five-year
Program agreement. This program re-measures at least
once during the twelve rmonth period approximately 162
sites representing both onshore and offshore homo-
geneous reaches totalling about 2000 km of the erodible
Great Lakes Canadxan shoreline. The collected data is
computer processed and further analyzed fo eheble
assessment of the rates and processes of er051on and
sedimentation. Along with these measurements, other
pertinent information such as coastal zones land use
changes as recorded periodically on sequential 6blique
aerial photographs, soil composition and vegetatidn
inventories combine tc provide temporal and spatial
data sets over time periods of sufficient length that are

useful in the detection of significant changes -in en-

21




s
vironmental variables. These documented changes
constitute an early warning system, and further form a

keystone data basis necessary for wise habitat manage-

‘ment and multiple use of the coastal zone. . The
" preparation of the interim Shore Erosion Menitoring

Program is well under way, and is expected to be:

published in the first half of 1980.
Special studies that complement the Monitoring

Program were also continued this year. At Point Pelee

National . Park’ extensive monitoring of beach changes

along the Park's 22 km Lake Erie shoreline continues,

with - increased emphasis on ‘the conséquences of an.,

artificial nourishment scheme at the breach of the

.Park's northeast beach. Regular surveys and the off-

shore installation of a self-recording. current meter
programmed for the duration of the winter were used in
this project. In addition, the annual reportv was submit=
ted to Parks Canada to aid in their decisions relating to
shoreline management. The effects of headland con-
struction at Scarborough Bluffs and Fifty-Mile Point on
Lake Ontario were monitored and findings presented in
an unpublished report and a technical note. Estuarine
erosion and sediment transport on the western shores of

James Bay for the HudSon Bay Lowland Baseline Study

and on the eastern shores for the impact of power
development on the La Grande River are also being
studied. o

In addition-to these research activities, this sec-
tion responded to over one hundred requests for data
peftaining - to specific sites, distributed numerous bro-
chures, and participated in Public Awareness Programs

dealing with coastal zones. For similar reasons, active

participation continues on the GLBC Standing Com-

mittee on Coastal Zone Management, the International
Lake Erie Regulation Study; Coastal Zone Subcommit-
tee, and PLUARG.

Environmental Impact Assessment

Under the Environmental Assessment and Review
Process- (EARP), fedéral projects are reviewed for any
potential adverse impacts. Ocean and Aquatic Sci-
ences, Central. Region, generally provides comments
regarding shore processes and fisheries. Because DFO
is now a separate department, most reviews undertaken
this yeat were associated with major project proposals

or expansions to existing developments. Some of these

projects and environmental concerns in Which OAS has

participated include the following.
Eldorado Nuclear Ltd. has been s‘t‘ori’ng/ radio-
active wastes at several-locations in the Port Hope area

sj‘nce the 1940s. The present site is along the Lake
Ontario shore at nearby Port Granby where wastes'are
placed in burial pits and covered with backfill. Bluffs
have eroded to within three metres of one of the pits,
seriously threatening the ‘integri‘ty' of the storage sys--
tem. If bluff recession is allowed to continue, the
‘discharge of the radioactive contaminants is imminent.
Decommissioning alternatives are being considered,
including long-term stabilizatioh ot the complete

removal of contarninated material to inland sites. It

' ‘was , recommended in our review that as an interim

measure, toe erosion protection be placed at ecritical
sections along the bluff and that groundwater- and
suffa_ce‘d_rainage be further regulated.

Landfill constructio_n~ along Great Lakes shoreline
is a relaﬁvely new concept in shore management. The
Leslie Spit a\f Toronto (Outer Harbour East Headland)
now extends over three miles in length. It was created
to form an outer harbour, but it also lends itself to
multiple purpose use, e.g. Aqua\tic Park. The design
included ‘hardpoints' at selected intervals for shore
stabilization; howevér, this has proved inadequate and
various protection methods have: been proposed.’

OAS participated in the review of the selected
alternative ‘which calls for the construction of another
landfill connected to the existing structure. Armouring
and groyne structures will be used for shore hardening.
The e,mBayment thus created will also be used for the
disposal of dredged material from Keating Channel at
the mouth of the Don River, OAS will continue to be
involved in the review of the monitoring data (Toronto
Harbour Commission) to comment on stability progress: .

The plan to develop a 63-acre landfill to expand
Oshawa Harbour remains a contentious environmental
issue because of the potential impacts on nearby
Oshawa Second Marsh. Several design alternatives have
been modelled at the hydraulics laboratory of the
National Research Council to derive optimum engin-
eering strategies. Because the hydraulic model would
not clarify environmental concerns related in particular
to shore processes, OAS, together.with the Environ-
mental Protection Service, preparéd a review of exist-
ing information. The report concluded that Oshawa is
within a null point with respect to littoral drift; how-
ever, interpretation of shore accretion patterns gener-
ally supports a net drift direction toward the east. This

was found particularly evident in comparison of relative

shoreline positions at the harbour entrance on recent air

photographs and especially historical survey plans. It
was recommended, therefore, that artificial nourish-

e
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ment of the beac!:\ fronting S'econ/d Marsh be required to
prevent increased e_rosion\ resulting from a landfill
operation. v o )

A proposal by Ducks Unlimited and the Canadian
Wildlife Service ‘to dyke Big Creek. Marsh, located at
the i)ase of Long Point on Lake FErie, was a unique
review in that the Department of Environment had a
dual role as both the proponent and reviewer. The
project objective was to optimize wildlife management
by regulating water levels within the marsh. Part of
the plan was dependent upon the existing beach along
. the south limit of the marsh acting as a natural dyke.

OAS emphasized in its review that this particular reach

of shore is exposed to westerly storms, causing it to be '

, very dynamic and have high rates of erosion. Because
of this and other environmental concerns, the proposal
has been postponed until more data becomes available.

Other major activities of the Section were related
to work under the Canada/Ontario Shore Damage Sur-
vey Follow-up Program. This involved the completion
and review of draft guidelines for the Shoreland Man-
agement Study and the distribution of Coastal Atlases
to all senior academic institutions in Ontario.

Joint monitoring surveys with the Shore Proper-
ties Studies Section of R&D continued for the assess-
ment of shore protective works at Long Point and a
geomorphological classification of four estuéries in
James Bay. Reports are currently in preparatjori,

Program Support

The four sections of Program Support; Ocean
Instrumentation,” Ocean Operations, Comp;uting and
Data Processing, and Survey Electronics, continued to
provide support services to the Research and Develop-
ment Division, other divisions of OAS, other OAS
regions, and to other services at CCIW. Highlights of
the year include operational and instrument support for
two major ‘oceanographi¢. programs, conversion of in-
house programs to- a new Cyber 171 computer, the
dévelopment of a suceessful portable solar power sys-
tem for Arctic hydrography, and the development of an
~unmanned CTD/current profiling system for Arctic
oceanography.

Oceanographic Operations

Two major oceanographic programs were con-
ducted by the Ocean Opérations group during 1979. The
first was conducted in the La Grande and Great Whale
areas between January 18 and February 28, 1979, and
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the second in the Sverdrup Basin between March 22 and
Ma;' 11, 1979. In the La Grande-Great Whale program,
five current meter and two tide-gauge moorings were
installed and a seriés of 72 CTD and 35 biological
stations were.surveyed with a Bell 206 helicopter. The

survey, working out of Fort George and Great Whale,-

Quebec, -also ' completed- six « 18- and 25-hour CTD/
current stations, ‘ '

The second program, working out of the "White-
fish" drill camp of Panarctic OQils Ltd., utilized a Twin
Otter and a 212 helicopter to install seven—current
meter moorings widely spaced in the Sverdrup Basin. A
Bell 206 helicopter was used to survey 50 CTD stations
and to compléte one 13-hour station. An attempt to
collect vertical current profiles with a sonically-orient-
ed current meter was unsuccessful due to equipment

malfunction.

Ocean Instrumentation

During 1979, the Ocean Instrumentation Section
serviced and calibrated inétruments and provided field
support for the oceanographic field programs conducted
by the Division. The two programs used a ‘total of 30

Aanderaa current meters and two Guildline CTD Sys-

tems and cohsumed four man months of field support..

The Section also serviced and calibrated 35 current

meters and two CTD systéms for the 1980 James Bay
survey,

In addition, substantial support was provided to

‘other OAS groups and to CCIW. A new Marsh McBirney

electromagnetic current meter was tested and prepared
for installation_in a Shore Properties program at Point
Pelee. A Guildline Arctic CTD .system was prepared
and calibrated for the Frozen Sea Research Group
project for their use in the Beaufort Sea. Ten Aanderaa
current meters weére refurbished and loaned to CCIW
for a program in Lake FErie and two Aanderaa current
meters were loaned to OAS Quebec region.

The group also found time for several develop-
ment projects. One of the Guildline CTD systernhs was
modified to house the recording system in the deck
unit. If this proves practical, the remaining decks will
also be modified. Two Aanderaa current meters were
modified for profiling applications with the inclusion of
an inline vane and additional compass: This system was'
succéssfully used on the 1979 James Bay.survey, al-
though additional modificatians have been made for the
1980 project. In preparation for the 1980 James Bay
survey, a major project was undertaken /to develop an




unattended profiling .system to collect 26-hour CTD and
currerit data from remote ice stations. Thé $§ystem,
controlled by .a microprocessor deyéloped by SurVey
Electronics, auto\matical'ly s‘a‘mples' at 15 discrete
depths é.very hour for a period ‘olf 26 hours up to é depth
of 75 metres.” The system can be p_rog;'_am‘rﬁe,d to

.

perform various additional functions.

Unattended Profiling System

Finally, an Aanderaa Users Group newsletter was
published and mailed to seventy users in fourteen

countries.

Computing and Data Processing
7 The Cohi:ﬁti’hé and Data Processing Section con-
tinued to provide general computer programming and
data processing in support of scientific research in the
’ R&D Divisi_on. During the year considerable time was
' spent on conversion of existing programs and systems
* from the CDC 3170 to the new Cyber 171 computer.
As a result of its larger size and greater speed, the new
computer "has reduced some o_f the requirements for
outside computer facilities, par‘ticularly in the model-
ling arlea. New programs were developed and existing
ﬁrog‘r‘amé. updated for in-field data acquisition and pro-
cessing on the HP 9825 calculator. With the delivery of
the Norpak MVP graphies terminal, development Qf

software for interactive data editing has commenced.

Data processing was also undertaken on the Chester-
field Inlet 1978, Hudson/James Bay 1979, and Arctic
1978 and 1979 data.

- - Survey Electronics '

Du;ing‘, 1979 the Survey Electronics Section pro-
vided field support to hydrographic sufveys in the
Arctic, on Lake Nipissing, Lake Erie, Lake Superior and
oh the St. Lawrence River. Electronic Support contin-
ued to be provided to other services at CCIW and to

numerous external agéencies.

-
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Bylot Island Radar Site

In addition to the yearly overhaul and field .

support programs, considerable effort was again spent
on development activities. AAdditiqnal tests were
carried out on the Loran C antennas used on Lake
Superior, resulting in further useful antenna configura-
tions for vlow frequency systems. Results. from fh,is
work will be published in a technical report eérly in
1980. Design work and field support was provided to ar
ice tracking program utilizing a modified marine radar
off Bylot Island, NWT. Anténna control circuitry was
designed and recording techniques™ investigated. A
microprocessor-based controller was designed and con-
structed for the Unmanned Profiler developed l;y Ocean
Instrumentation. The wérk commenced last year on
solar power supplies for Arctic survey transponders
résulted\ in the successful development of a system
capable of powering a microwave transponder for a
period of at least one month. The system is highiy
portable and easily assembled. Finally, a sophisticated
test box was designed and constructed for testing

Miniranger transponders.

\
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-

GREAT LAKES BIOLIMNOLOGY LABORATORY

Studies conducted by GLBL were expanded during
1979 to incorporate increased activity due to the sign-
ing, in the fall of 1978, of the revised Great Lakes
‘Water Quality Agreement between Canada and the
United States. The prograrﬁ changed in order to
accommodate increased efforts in contaminants sur-
veillance in Great Lakes biota and in research on ?he
effects of contaminants.

Additionally, in response to the concerns over the
“effects .of atmas'pheric pollutants, substantial diversion
of effort was fhade to start new initiatives in the
development of a program to address some of the
fisheries coricerns relating to lake acidification and
contaminants derived from the atmosphere.

Structurally, the laboratory remains the same
with all studies incorporated -into three interrelated
programs, namely Ecosystem Studies, Environmental
Toxicology; and Surveillance. A general overview of
the studies undertaken in these programé during 1979 is
described under their respective headings.

Dr. J. R. .Vallentyne (Senior Scientist, Fisheries
and Oceans) was transferred from the Ontario Region
Headquarters' staff to GLBL on April 1, 1979. He has
"been e‘ng‘ag’ed'in making presentations to various groups
on the Great Lakes Basin as an ecosystem. His proposal
for a conference on 'Global Resources' has been accept-
ed and’is being organized by Dr. Nicholas Polunin, as
the Third International Conference on the Environment-
al Future (1981).

Ecosystem Studies

The Ecosystem Studies Program of GLBL is a
collection of primarily field-based projects whose over-
all objectives relate to understanding the effects and
consequences of man's environmental practices on the
wéll—being'of the freshwater ec,osySiem in general and
the fisheries in the Great Lakes Basin in particular.

A reduced field effort was carried out in the Bay
of Quinte in 1979, the eighth year that GLBL personnel
have participated in this multi-agency, multi-disciplin-
ary project. Briefly, the objective of the study, involv-
fng people from the Ontario Ministries of Natural
Resources and the Environment, is to understand and
determine the impact that reduced inputs of phosphorus
have on the well-being of the fishery résource. As a
result of intensive analyses of previous years' data, a
reduced sampling program was designed for "Project

Sampling for zooplankton using

a.Schindler-Patalas trap
in the Bay of Quinte

Quinte" with no sacrifice in the ability to monitor
system changes. It is anticipated that the information
gained from this' project will be of rhuch use to the
federal government's Fisheries Habitat Protection Pro-
gram. \

Two new research thrusts were initiated by the
Ecosystem program in 1979, both of which are again'co-
operative with other government agencies. The first
project represented a major new effort inte the "acid
rainl" problem. In this project we will be eXamining the
impact of the long-range transport of air-borne pollut-
ants on aquatic ecosystems and, in particulaf, as these
stresses impact the fishery. The project will be based
at a new field site north of Sault Ste. Marie in the
Algoma region and will be co-operative with two agen-
cies from the Department of the Environment (National

- Water Research Institute and the Great LakKes Forest
Research Centre), in addition to the Ontario Ministry of -
Natural Resources. In‘ 1979, visits were made to over
40 potential study sites before a final choice was made
of the Turkey Lake watershed ‘study area. At'yea'r end,
some V-notched weirs had already been installed and
‘the first series of samples (i.e., biological, nutrient,
soil, sediment, etc.) had already been collected and
partially analyzed.
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, - Peripheral and complementarylto this study was a
survey conducted -by helicopter on over 50 headwater

lakes in the Algoma region. The objective of this

exercise was to provide information on the extent of

the acid lake problem and to provide an accurate data
base on which to judge future changes. -

A second significant. initiative in 1979 was the
developient of ‘ancther GLBL satellifé laboratory in
the Owen Sound _r'e'gion. This lab will develop applied
and research studies in Lake Huro:n and Georgian Bay in
collaborat_ion“with the Ontario Ministry of Natural
Resources, It is anticipated that this facility will be
operational in the spring of 1980.

Erivironméntal, Toxicology

" algal Studies’

It was previously reported that a mixture of ten

_metals at Water Quality Objective levels was toxic to

several pure algal cultures, This study was extended to
in situ testing of metal toxicity to natural phyto-
plankton " in “waters from the Bay of Quinte, Lake
Ontario, and Batchawana Bay, Lake Superior. Factors
affécting the metal toxicity were examined. The
results of these studies should provide better criteria
for establishing the Objectives, which were previously
based on the response of individual retals.
\Hexachlorobenzene (HCB) and pentachlorophenol
(PCP) were found to be relatively more toxic to fresh-
water algae than heavy metals. Toxicity was deter-
mined using cell growth and primary productivity as
indicators. Other parameters such as enzymes and cell
membrane alterations are being investigated as possible

sub-lethal indicators.

Invertebrate Studies
Studies. on ‘the effect of heavy metals on the

biomass production kinetics of natural populations of
freshwater copepods have continued through 1979. A
significant seasonal cycle in toxicity for several metals
has been observed to occur if tests are carried out using
water from Lake Ontario. Thé interactive effects of
metals in mixtures were also studied. Of the 15 binary
mixtures possible among the metals Cd, Cu, Hg, Pb, Zn
and As, only the zinc:arsenic combination demonstrated
a large deviation between observed toxicity and calcu-
lated toxicity. The calculated toxicity was computed
from the toxicity of single metals, assuming -additivity
in toxicity, where toxicity is measured as the increase

in the inverse of the growth raté. Apart from the
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Zinc;arsgn_ic interaction, ;ynergism, ‘on the average,
accounfed for-only a 17% increase in observed toxicity
over-calculated toxicity. The synergistic component-in
metal mixtures increased as the mnumber of metals
incye‘a‘sed. A mixture of five metals reéulted in an
average increase of 53% of observed over calculated
toxicity. The toxic unit concept (Sprague, 1970) cannét
be used to correctly predict antagonism or synergism,
but it provides a sufficiently close approximation of
toxicity in,mixtures to suggest its applicability to the
setting of water quality objectives for mixtures.

Mixed function oxidase activity in invertebrates is
presently under study in order to estimate the effect of
organic pollutants on invertebrates, and the ability of
invertebrates to detoxify pollutants.
investigating the effects of lead and cadmium on the
light responses of zooplankton, demonstrated be-
havioural changes at concentrations far below those

causing mortality.

Fish Studies ,
Fish toxicology studies included completion of a

l4-month arsenic study which demonstrated that water-.

borne arsenic concentrations up to 800 pg/L had no
observable detrimental effects on rainbow trout. A co-
operative study with the University of Guelph on the
toxicity, pharmacodyhamics and nutritional require-
ments of dietary selenium showed that a concentration
of 13 ng/g in dry feed was lethal to trout while 0.07
ﬁg/g was almost nutritionally deficient. Below feeding
levels of 1.25 ng/g, Se levels in tissues were regulated,
whereas above this level, residues increased markedly.
Waterborne selenium was rapidly taken Up by various
life stages of rainbow trout. The rate of uptake
increased in the following order: eggs > sac-fry > fry >
juveniles. The amount of uptake from water was
regulated, in contrast to uptake from food, but uptake
from water was not influenced by tissue residue con-
centrations. Selenium was distributed throughout the
fish with highest concentrations in the liver and kidney.

TiSSlie depuration rates indicated a fixed fecal selenium

excrétion rate, passive excretion from the gills accord-

ing to coricentration kgra,dients from tissue to water, and
active excretion from the kidney.

Dietary triphenylphosphate caused deformities,
low growth and mortalities in trout fed 10,000 mg/kg in
dry feed, a change in condition factor and growth rates
of 1,000 mg/kg, and changes in liver aryl hydrocarbon

hydroxylase activities at lower concentrations. This

preliminary experirient is continuing and will be follow-

Another study,




ed by more intensive studies on other triarylphosphates.

Low temperatures (5-6°C) caused a marked in-
crease in PCP toxicity to trout eggs and sac-fry.
Higher temperatures (15-20°C) increased toxicity to
figh that w;ere feeding and actively growing. In addi-
tion, trout exposed during the egg stage were more
sensitive to PCP than those exposed only after hatch.

A preliminafy survey of lead exposufe in lake
trout from Lake Ontario .indicated that a blood enzyme,
erythrocyte §-amino levulinic acid dehydratase, provid-
ed a more sensitive indicator of lead exposure than did
whole-body léad analyses. A more intensive survey,
emphasizing spatial, temporal and species variation,
will be carried out in 1980. .

To examine the fate of persistent organic con-
taminants, studies on the uptake of HCB from food, and
the uptake of PCP from food and watér by rainbow
trout were initiated. Fish fed a dried diet containing 5
ug/g HCB, which approximates HCB levels monitored
in Lake Ontario biota occupying the lower trophic
levels, attained 6-8 ug/g after six weeks. Those fish
fed” diets containing 400-800 ug/g HCB had signifi-
cantly higher HCB. levels in their tissues which would
suggest a low rate of depuration. A study is now in
p'roéress to detefmine the rate of depuration in trout.

Tetraalkyllead ,compoun_ds,' which are extremely
toxi¢ -to aquatic biota, were found in significant levels
in fish in Lake Ontario. These compounds were not
detectable in sediments, water and phytoplankton.
Attempts have been made to determine why these
compounds were found in these fish, and whether they
also occur in fishes from the other Great Lakes.

-Trophic Dynamic Studies

A study on the dynamics of PCB's in a planktonic
ecosystem was initiated using the Lake Column Simu-
lators. Physical adsorption to inorga.n'ic and organic
particles was an important mode of entry into food
chains and can be affected by factors such as particle
density; type and absorbent capacity. Zooplankton
grazing and- sedimentation are the most important
routes for PCB transfer. Studies reIating PCB dynam-
ics to primary productivity have also been undertaken.
A model that. would predict PCB partitioning in natural
ecosystems based on parameters such as loadings and
characteristics of the particulate community is being
developed,

Microbial Studies

A study has been initiated to examine the effects
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of low pH on the release and methylation of Hg, Pb, Se
and As: Sediments from lakes in the Dorset area were
being used for these studies. Effects of pH on microb-
ial degrada{ion and transformation of organic chemicals
are also being studied.

Sampling for benthos using an Ekman dredge’.

on Lake Dorset

Nutrient-related Studies

Lake Ontario chlorophyll a data for the time
period 1974 to 1978 has been used to develop trends for
seventeen zones established by the International Joint
Commission. The ¢hlorophyll a data was broken down
into monthly values and detrended ‘and deseasonalized.
Regressions run on the data so far indicate that signi-
ficant (p > 0.05) decreases in chlorophyll a have ocecur-
red in nine of the seventeen regions. Deseasonalized-
detrended regressions have yielded significant (p > 0.01)
equations for all seventeen zones, indicating that for
many zones (especially the offshore area) a strong
seasonal component exists. Chlorophyll. a data for 1979
will now.be added to the regressions to determine if the
decreasing trends continue or have levelled off.

Phycological research- _concéntrated on several

main areas during the. year 1979. Work continued and

progressed towards the preparation of a Great Lakes'

algal overview. Lake Huron received the most-atten-
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tion in data analyses and interpretation. >'I'nd,f1catpr

species' surveillance was also organized for 1979 and

collections were made in both the Canadian and. U.S.

waters. The 1978 data was analyzed qualitatively and
resulted in the preparation of an interim report for the

 [JC. This report dealt iw'it_h_ qualitative changes in the

Epe'cies lco‘mpésitiori of phytoplankton in.Lakes Erie and

Ontafio from 1975-78. Reseatch on the micro-

- morphology of nannoplankton and ultraplankton con-

tinued with the Use of scanning electron microscopy.
Work was completed on a project studying the
biological availability of phosphérus from various geo-
logical matefri‘a,ls in the Great Lakes Basin (bluffs,
The

work showed conclusively that shoreline matetial, al-

bottom sediment; suspended fluvial sediment).

though high in- total phosphorus, is very low-in bio-
logically available forms. Some lake bottom sediments
and most fluvial sediments supported algal” growth,
indicating highly available phosphorus. /
) A co-operative project with the Wastewater
Technology Centre at CCIW was initiated in 1979. This
was designed to examine the availability of phosphorus
from sewage treatment plant effluents, and to evaluate
the effectiveness of P removal by various treatment
processes. The work was nearing completion at the end

of 1979. Final restlts are expected in early 1980.

Contaminant-“related Studies

Ina continuing-prbg;am to monitor the trends of
toxic substances in the Great Lakes, samples of fish,
lake trout; coho salmon, rainbow trout and rainbow

smelt, were collected in Lakes Huron, Erie and Ontario,

In addition, at several stations on each of the lower

lakes, net plankton,. zooplankton and benthic macro-
invertebrates were obtained in order to examine the
fower trophic

bioaccumulation of _contaminants at

levels. All samples were analyzed for a variety of

heavy metals, PCBs and persistent organochlorine
pesticides. A limited number of salmonid samples were
analyzed for mirex, phytodegradation products and
chlorobenzenes.. Currently, additional samples of fish
from each of the Great Lakes are being analyzed for
forms of organolead. '

Techniques developed in the environmental toxi-
cology laboratory of GLBL to measure the effect of
waterborne lead on enzyme systems of fish were util-
ized in a field-oriented program. Blood samples from

Lake Ontario lake trout were analyzed for total lead

and erythrocyte 6&-amino levulinic acid dehydratase -
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(ALA-D) activity, the inhibition of which indicates an
exposure to lead. ’ )
. In a-special study in Eastern’ Lake Ontario, the

temporal dynamics of food chains (nearshore and Voff-

shore) were studied for a number of organic con-

taminants from spring to fall. Data indicate a spring

* increase in contaminant levels in the upper open water

zone. This is subsequently transferred to the deepeér
zZoné, and eventuallly sedimented out, becoming avail-
able for accurhulation in the benthos, Normalization of
‘data to a fat basis did not eliminate differences
between seasons nor betweén trophic levels, but did
further point to a spring increase. While there are
genérally progressively  higher levels of contaminants
moving up the open water féod chain, the differences
are small. In addition, little congruenhce is apparent
between the trophic levels on a temporal basis, as
Wwould be expected if food chain accumulation predom-
inated. Levels of‘some cc;ntaminants are higher in
Pontoporeia (a food organism) than its predator, Cottus
cognatus. 7

Generally, levels of contaminants in the two food
chains followed the order. PCB > p,p'-DDE > Dieldrin >

Mirex > Chlordane. Ecological magnification factors

"could only be calculated for PCB and Dielqrin and were

of the order 10°% - 106 and 102 - 10 respectively.

- In another study,  the stability of organic con-
taminants in frozen (-20°C) -and freeze-dried fish homo-
genétes was investigated. This has so far indicated
significant losses of contaminants for both types of
samples. Significant losses occurred in frozen samples
of lean laKe trout for p,p'-DDE (40%) and hexachloro-
benzene (HCB) (25%), between 7 and 29 weeéks of
storage. For this same period, significant losses occur-
red in froZen fat lake trout for p,p-DDE (40%) and HCB
(35%).
significant losses occurred in lean lake trout for PCB
(47%), p,p’-DDE (60%), HCB (80%) and Dieldrin (33%).
In fat lake trout, losses occurred for PCB (47%), p,p'-
DDE (47%) and HCB (74%). Work is continuing on this

project with the ultimate aim of developing a perman-

In freeze-dried samples for this same period,

ent archive.

The surveillance section, on behalf of the Great
Lakes Fishery Commission, presented a quesﬁonnaire to
fisheries agencies for the purpose of identifying con-
The

questionnaire arose out of concern for the_ alarming

taminant research needs in the Great Lakes. -

increase in the number of persistent contaminants in
the Great Lakes, coupled  with the lack of evidence
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‘demonstrating éffects' of these substances on Great
Lakes fish. The most commonly cited research need

was the development of methodologies to assess the’

well-being of aquatic communities. GLBL; in response,

initiated a preliminary biological monitoring program to
complément contaminant surveillance and address fish
heaﬁh ‘issues: Two programs are under way. The first
. is the development of a tumour identification handbook,
which will help fisheries biologists identify commonly
occurring tumours on Great Lakes fish. This handbook
will be available for field testing in the spring of ‘1980,
The second is a study to assess the significance of

~

gonadal deformities observed in male lake trout from

and sectioned and are currently being histologically
analyzed to determine. if _tﬁese anomalies interfere with
spermatogenesis:; .

Work has also been started on contaminant ef-
fects in natural phytoplankton populations. Attempts
were made to study the effects of cohtaminants on
algal micro-morphology. This work is continuing.

Preliminary experiments were carried out to
study céntamiﬁant pathways through various size frac-
tions of algae. Experiments were conducted in Lake
Superior and Lake Ontario to study the effects of
copper, vanadium and a mixture of these metals on

C natural algal populations. These kinetic studies have
resulted in the development and r‘efiner’nénft of our
experimental design and methodology since such ex-
periments are being-carfied out for the first time from
the contaminants point of view.

Co-operation with Michigan Technological Uni-
-versity has continued. Work focussed on the occurrence
of phytoplankton in deeper waters of Lake Superior and
also on the overwhelming dominance of micro-algae in
the lake.

Lake Ontario. Samples of testes have been collected
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. SHIP DIVISION . -

Operations ' : o -

~

C S. S LIMNOS
After -an extensive engine overhaul, LIMNOS was
prépared ‘for the first of 27 cruises which were carried
out in 1979. This cruise was scheduled for' March 12,
~but dde to heavy ice conditions and the inability of the
Burlington Bridge to operaté, the sailing déte was
" deferred until March 21.
Throughout the naVLgatlon season, LIMNOS par-
. ticipated in both scientific mooring and samplmg
cruises on Lakes Erie and Ontario, steaming a. total of
13, 543 nautical miles during the 272 operanonal days.
On December 7 LIMNOS completed the final cruise for
the 1979 season and on December 14 the vessel was
ge'comm,issioned for the winter months.

. . €.S.S. BAYFIELD
: " After a winter refit, C.S.S. BAYFIELD was made
ready for hydrographic surveys in Lake Erie and north-
ern Lake Superior. Sea trials were carried out and, on
‘ their -completion, the vessei sailed for Erieau <'>_h May 9.
. ‘ BAYFIELD participated in surveys in this area until
Juné 2 when she proceeded to Rossport on the north
shore of Lake Superior. Surveys continued in northern

Lake Superior until- September 6, at which time the -
vessel returned to Lakes Erie and Ontario to participate
in Loran C evaluation which was completéd_ on Septem-
ber 26.
At Burlington, BAYFIELD was once again outfit-
tfed for hydrographic surveys in the North Channel of
| -7 Lake Huron. She sailed for Thessalon on ‘October 14
and, with these surveys completed, returned to Burling-
ton.

BAYFIELD was drydocked at Port Weller on
November 5 and remained there for five: days, subse-
quently returning to Burlington to decommission fér the

season on December 4.

C.S.S. ADVENT
On May 8, ADVENT sailed for Toronto to support
a Humber College course which included demonstrating
sonar, sounders, and automated equipment. At the
conclusion of this demonstration, ADVENT proceeded
to the IHTC Conference in Ottawa being held May 15,
16 and 17 where she proved to be a very popular
feature. She returned to Burlington and, after spendmg
’ two days at Toronto dunng the Canadlan Instltute of

- ! ~ . . -

“ N -

Surveymg Conference, was outfitted for sCientific work

'in westefri Lake Frie.

| -

E ADVENT arrived at Erieau on June 2 and contin-

ued operatiohs in that afea until October 29, at which
time she returned to Burlingtén.' Durihg the summer
m'qnth_s, ADVENT was wf_t"_hdrawn froin service fof three
days in order to drydock for a damaged propeller
“housing. ‘Subsequently, on the 'hom_,ewa_err voyage, engine
ptoblems forced the vessel to berth at Port Doyer for

two days while repairs were made.

On November 5, ADVENT was again drydocked at‘
Port Weller for CSI inspection. After this was complet-

ed, she returned to Burlington and was decommissioned

on November‘ 19 for the winter months. -

M. V LAC ERIE

Once again the tug, M.V. LAC ERIE, was charter-
ed, this year for a period of 160 days. She arrived at
Burlington on May 7 -and was outfitted for scienfiﬁc
o.pera_'tions', in Lake Erie. On May 11, she departed for

Erieau where scientific. work was carried out until -

October 10. LAC ERIE returned to Burlington and,
after equipment removal, was returned to the owners
on October 12,

Hydrographic Surveys

Lake Erie Survey

Thls survey was based at Erieau until August 15,
when all launches and equipment were moved to Port
Stanley. Four Beftram launches and a Boston Whaler

were road transported to Erieau where launch sounding

commenced on May 8.

Survey crews also need boxes!




CSS ADVENT aloh‘gside Ottawa's National Conference Cehtre in May
for the International Hydrographic Technical Conference




_ C.5.5. BAYFIELD participated in offs\h'ore sound-
- ing from May. 11 to Juné_ 2 before proceeding to Lake
.Sup‘erior.’ - o

b - Launch sounding continued until October 20, when
"t_hg s,urve)nl was terminated and all launches, crew and
eqp_‘ip_nl\ent returned to Burling;con.

\

: Laké Nipissing Survey

This was the first season for the two-year survey
_planned for Lake Nipissing. The survey was based at
North Bay and used two Botved launches, two 21 ft
Monarks, two Boston Whalers and two aluminum boats.

During _thé first week of May, all launches, crew
- and equipment were transported by road to Nofth Bay.
However, due to the prevailing high water situation on
Laké‘ ’Nipiésing, no sounding was ‘carried out. until May
. . ' '

»Sl:lrvey operations continue& _until October 15,
when fhost of the launches and equipment were stored

- at North Bay and the crew returned to Burlington:

Klgg ston Sl;rveg

Launches NIMBUS, NAUTILUS, a Boston Whaler
and one aluminum work boat were prepared to support
this survey. The Boston Whaler and aluminum work
boat alp'ng"with related equipment were transported by
réad to the survey base located at Olympic Harbour.

‘C.S.L. NIMBUS and NAUTILUS departed from
' Buf_li_ngton on May 24 after equipment trials and sailed
to Olympic Harbour near Kingston. All the launches
and lequipment' were used to survey the area between
False Duck Islands and Simcoe Island. This was com-
pleted on October 16 and the launches returned to
- Burlingfon. ’

Personnel from this survéy have highly recom-
mended the Nelson type launches for offshore surveys.
It wz_is reported that these boats performed extremely
well in conditions beyond the cépabiIity of the Bertram

launches.

St. Lawrence River Survey
Four Botved launchés, two Boston Whalers and

crew were a’ssigﬁ,ed to this program based at Gana-
noque.’ dn May 1, boats and equipment were transport-
ed by road to the survey site and by May 8 launch
~sounding. had commehced.

As a result of the extremely treacherous shoal-
strewn waters along this section of the St; Lawrence,

an inordinate number of propellers needed replacing.
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Whaler.

Revisory Survey N .

" Once again the Revisory Survey was carried out
using»\oﬁe\l9?ft fiberglass boat and a 17-ft Boston
A coxswaih and seaman operated thesé bodts
in areas ranging from the North Channel in- Lake Hufon
to the Ontario-Quebec border, including the Trernt

on trailers

’

Canal system. The boats were  towed
between survey sités by two t\rticks provided by Hydto-
graphic Division. '

The }ield party left Burlington on May 7 and

successfully operated throughout the summer months

until October 22, whén all boats and-equipment were

returned to Burlington.

Great Lakes Biolimnology Laboratory

Quinte Survey
Contrary to previous years, surveys in Lake.

Superior did not require the use of C;S,L: AQUA for the
1979 field season.
AQUA would be placed in service in the Quinte sufvey.

Consequently it ‘was decided that

The launch, which had wintered at Sault Ste. Marie, was
made ready for the voyage and departed for Burlington
on May 10. /
Extensive hull and engine repairs were cartied out
at Bur_li_hgt_gn before thé launch proceeded to Picton to
replace C.S.L. SURF, which had been used on the
Quinte Program since May 21. AQUA provided support
16 this program until September 28 when she returned
fo Burlington and was taken from the water for the

winter months.

Acid Rain Survey

Acid rain studies were carried out in the Turkey
Lakes using three aluminum boats and two 17-ft canoes
provided by this Dvivisionv. No ships crew were involved
in this 'pro‘gram except to deliver the boats and equip-
rhent 16 Sault Ste. Marie. A helicopter was used
extensively for acid rain studieés in Centrai Ontario

during the month of October.

Research and Development Surveys

Shore Properties Studies.

The Division pr;ovided support to Shore Properties
Studies in Lakes Huron, St. Clair, Erie and Ontario. As
in the past, a Crestlinef boat was used for this program. .

In James Bay, a 14-ft inflatable boat was provided

-in support of the Hudson Bay Lowlands studies. This

,




program consisted of a current, temperature and sa‘l}in—
ity study in the Attawapiskat River, - 3
Local Launches

When the harbour and lakeshores were free of ice,

. C.S.L. SHARK was launched .and put into service.

SHARK provided support to vafious sciéntific Programs
throughout the 1979 season on Lakes Erie and Ontario.
C.S.L. BRUCE operated as the main SAR (Search

and Rescue) vehicle out of Burlington, also providi,ﬁg

©  support as required ‘to scientific personnel working at

the towers located off Van Wagner's -Beach and for local
water sampling programs. '

‘ Boston Whalers and small . craft were supplied to
various scientific groups from the Centre throughout
the summer months. Working areas for these boats
ranged from Central Ontario to Lake Memphremagog in
Quebec.

" After all launches were decommissioned and re-
moved from the water for the winter months, a Boston
Whaler was made available when required to transport
personnel to and from the scientific towers off Burling-
ton Beach (Van Wagner's).

‘ /
Search and Réscue

Preparations for the implementation of the

- 1979/80 SAR plan began as early as January as field

plans were formulated. These were discussed with
Headquarters personnel and also with representatives of
Treasury Board, Canadian. Merchant Services Guild and
Public Service Alliance. As a result, negotiations were
initiated to_draft Letters of Agreement to accommo-
date the impact on current collective agreements -
these were finally promulgatéd in July!

Meanwhile, a detailed program was prepared, new
positions established, personnel engaged and the myriad
of arrangements made for site locations, constant per-

"~ sonnel movements, network communications, etc. and,

to the amazement of all, the operation opened for
business on schedule. All in all, a great deal of time

~and effort was devoted to an operation that appeared,

on the surface, to be a rélative’ly' simple one.

Oné notable incident in June was the CARTIER-
CLIFFE HALL disaster in which BAYFIELD helped
extinguish the fire on board while standing-by to rescue
survivors. A commendation for the ship and crew was
received from the U.S. Coast Guard commander, 9th
Coastal District, for this action. In another incident,

the: lifé of an off-duty policeman was saved: Due

mainly to the rernoteness of the survey work, the total

33

number of recorded SAR incidénts -22 - was relatively
low &nd, while a humanitarian might rejoice in this,
ﬁgdre, the‘ statistic-conseious planner might well take a
more negative view and reason that the number of lives
saved was hardly worth the cost - until the next

disaster]

BAYFIELD at scene of CARTIERCLIFFE HALL

incident showing U.S. Coastguard Cutter
and C.C.G.S. GRIFFON

In retrospect, despite the inevitable tribulations
new program, the exercise must be considered a success
in that virtually all objectives were achieved, commit-

ments met, and a significant contribution made to the

" hational SAR response capability.

Boatshop ]

Five events during 1979 served to disrupt the
normal, smooth running boatshop schedule. The first
was the CCIW Open House, for which the staff were
called on to spend upwards of four weeks preparing and
constructing various cabinets and displays for both DFO
and DOE, helping to make the occasion a great. success.
This event was followed by the arrival at Burlington of
C.S.L. AQUA en route from Sault Ste. Matie to Picﬂton;'
she was found to have suffered bottomn damage requir-
ing extensive repairs before she could continue.

Approximately a month later, C,S.L. BROCK suf-
fered extensive damage, the repair of which required
gutting the hull and rebuilding the vessel from scratch.

The Rotork Sea Truck was next in line, developing
a leak _through the deck which allowed rain water to
enter the foam sandwich inner bottom and waterlog the
vessel. ‘




)

At work in the Boatshop

Finally, C.S.L. SHARK grounded while dragging
for a mooring that had drifted from its position in Lake
Erie. During this operation she su‘ffered hull'and rudder
damages. Repairs were carried out as a joint venture

betweén boatshop staff and contractors:

.

Casualties awaiting surgery

Despite the foregoing, however, 1979 could be
termed a successful year for the boatshop, due mainly
to the excellent cooberat-ion received from the field
parties and the fact that the procedures institﬁted over
the past several seasons came together during the year.,
First, there was the practice of taking a spare launch
into the field and keeping it for that specific purpose,
_ensuring that as little survey time as possible was lost
as a result of breakdown. Seéondly, there was the
‘retention‘of the major inventory of spare engines,
outdri\(es and outboards at CCIW, with a minimum
number taken'into the field, necessary changes being
made on a "good for bad" basis with the démaged units

~
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being returned immediately f'ollowing a failure. This
_equipment was theréfore .repaired, ready for re-use, -

rather than -being held in the field until all spare units

were _uAsedA up, thus spreading out the shop mechanics' -

workload throughout the year. R R

Ano\th‘er prdcedufe whicﬁ_ worked well and cut
down ldst survey time due to breakdowns for the second
year in a row was the utilization of "mobile" field
parties, who returned their equipment to base at régu-
lar intervals for running and preventative maintenance.

As such, major failures of equipment were prevented,

C.5.5. LIMNOS .
The effort to achieve a record-breaking third year
in a row without a ‘time loss breakdown was spoiled
when 5% hours were lost due to the failure of a main
engine cooling water expansion piece.
The Austin Western five ton crane gave problems
again this year; however, repairs were carried out by

ships staff assisted by contractors and no time was lost.

C.5.5. BAYFIELD
- Thei faé:ility for paralleling main génera{ors in-
stalled this year led to a highly successful operating
season, marred only by a troublesome steering gear
failure at the start of the season, which resulted in a
32-hour delay in transit: A further four hours were lost
later in the season while repairs were being carried out
to the voltage regulator on one main generator for a
38-hour time loss total. )

The vessel went into drydock at the close of the
season for a five year survey, the second time she has
done so since she was acquired by the Department.

C.5.5. ADVENT .
. >A tr’ip to Ottawa and two trips to Toronto, in
conjunction with the first Annual Ini_ernational Hydro-
gi‘aphié Technical Conference and the 72nd Annual
Meeting of the Canadian Institute of Surveyors, res-
pectively, followed the winter repair and refit period.
The vessel then departed for Lake Erie on scientific and
search and rescue service.

One unscheduled drydocking and a blower train

failure on the port engine marred the season, which

ended with a scheduled drydocking for a five year

survey.




REGIONAL MANAGEMENT SERVICE

- Finance and Administration Division-

During 1979 the following Departmental resources were expended in Central Region:

I

|

. %000
Person/years ' Salaries O&M ‘ Capital Contributions ‘ Total
198 4,991 2,658 735 2 8,386

In addition, $654,000 was spent on behalf of other Federal Government Departments
and. the Province of Ontario. ~ :

Regional vehicles travelled a total of 576,978 km. There was one vehicle accident
costing $475.00 to repair and resulting in an accident frequency rate of 0.17 per
100,000 km operated. '

Reorganization of the warehouse area in the summer of 1979 provided much needed
'storage space and a sizeable marshalling area which is a necessity when assembling
equipment and supplies for shipment to the field. A total of 129 tons of equipment
was moved in and out of the warehouse during the year, principally in support of field
operations. Approximately 3,000 requisitions having a value approaching $3,000,000"
were processed through the procurement section, and equipment valued at $157,000
was sold through Crown Assets Disposal Corporation. :

On July 1, 1979, a Fisheries & Oceans personnel organization was formed in Central
Region. Administratively responsible to the Director General of Central Region, this
group also services the Fisheries Management elements in Ontario. In 1979 they
processed 113 staffing actions and 72 classification actions. Seventeen industrial
accidents were reported in the year, five of which resulted in lost-time.
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- PRESENTATIONS A[;ID PUBLICATIONS

Hydrographic Division

Douglas, G. R. "Hydrographic Research in the Canadian Arctic." Presented at the
"First Internanonal Hydrographic Technical Conference, Ottawa, May,
1979.

' Macdonald, G. D The Origin of 'The Origin of the Species' (The Beagle Expedmon.

1831-1836). LIGHTHOUSE, Journal of the Canadian Hydrographers' Asso-
ciation; Vol. 20, 1979.

Tripe, R. "A Crmcal Review of Automated Hydrography within the Canadian
' Hydrographic Service." 72nd Annual Meeting of the Canadian Instltute of
Surveying, Toronto, May, 1979.

Douglas, G. R. "Through-the-Ice Hydrography.;' Meeting of the Ontario Society of
Remote Sensing, Hamilton, Ontario, September, 1979.

Davies, P. Arctic Survey Uses Helicopter Mounted Spike Transducer. LIGHTHOUSE, -
Journal of the Canadian Hydrographers' Association, Vol. 20, 1979.

Knudsen D. and D. Klmmett. "Impact of an Automated Water Level Data Acquisition |

and Telemetry System on River Basin Management." Canadian Society for

Civil Engineering #4th National Hydrotechnical Conference, Vancouver,,
B.C., May, 1979.

Research and Development Division

Baird, S. D. "Aanderaa Current Meter Users Group Newsletter." Ocean and Aquatic
Sciences, Central Region, Burlington, Ontario. - :

Baird, S. D. and J. L. Anning. La Grande/Great Whale Winter Oceanographic Survey -
1979 Field Report. Field Report Series #79-2.” Ocean and Aquatic
Sciences, Central Region, Burlington, Ontario.

Boyd, G. L. and W. S. Haras. Shoreline Monitoring Program, Point Pelee, Lake Erie.
Interim Report, 1973-1978. Unpublished report, Ocean and Aquatic Sci-
ences, Central Region, Burlington, Ontarlo. \

Brooks, D.. J. Chesterﬁeld Inlet Oceanographic Survey. Field Report Series #79-1.
Ocean and Aquatic Sciences, Central Regmn, Burlington, Ontano

Budgell W. P. and A. El- Shaarawi. "Time Series Modelling of Storm Surges on a
Medium-Sized Lake." Elsevier Oceanography Serles, Vol 25, Marine
Forecastmg,J C. J. Nihoul, editor.

Coakley, J. P. and G. L. Boyd. Fifty-Mile Point Case Hlstory, I. Predevelopment
Coastal Reglme Unpublished report, NWRI, Environment Canada.
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Doekes, C. and F. W. Deys. HP-9825A - Interdata Model 70 Data Transter Link.
" Technical Report Series #79-1. Ocean and Aquatic Sciences, Central
' Region, Burlington, Ontario. -

- Freeman, N. G. National R&D Policy - Cen-t’ggl Region. Working Paper prepared for -~ -
OAS Working Group, Qtt_awa. T :

F'reéman, N. G. Vertical Water Motions i G'_oder_ig_b‘l-_larbog_r. Special Report prepared
for the Department of Justice, Ottawa. : C

. Freeman, N. G., G.-S. Peck, J. R. Shaw, S. J. Prinsenberg, W. P. Budgell, N. H.
: Watson, R. L. Thomas and E. O. Lewis. Arctic Science Initiatives:
Working Paper on Oceanography of the Central Arctic. Working Paper
presented to the DFO Working Group, Ottawa, October, 1979. o

Gottinger, R. and A. C. Zingaro. Computer Charting System. Technical Report Series -
#79-3. Ocean and Aquatic Sciences, Central Region, Burlington, Ontario.

‘Lewis, E. O. and R. D. Coons. "Photovoltaic Power for High Arctic. Survey
Applications". Presented at the NRC Seminar on Cost Effective Applica--
tions of Solar Photovoltaic Systemis in the Federal Government, Ottawa,
October 25, 1979. ) '

Muir, L. R, ,I_ntérnal Tides in the Middle Estuary of the St,,.'L_awrence. Le naturaliste
: canadien, Vol. 106, p. 27. - ‘

" Muir, L. R. St. Lawrence River Oceanographic Survey 1977 Data Report: Volume I
Data Report Series #79-1. Ocean and Aquatic Sciences, Central Region,
Burlington; Ontario.

Muir, L. R. St. Lawrence River Oceanographic Survey 1977 Data Report: Voilume II.
Data Report Series #79-2. Ocean and Aquatic Sciences, Central Region," -
Burlington, Ontario.

Peck, G. S. Arctic Oceanographic Survey 1979. Field Report Series #79-3. Ocean and
Aquatic Sciences, Central Region, Burlington, Ontario. )

Pﬁnsenberg, S. 3. Sound Velocity and Sounding Depth Error Distribution in Hudson Bay
and James Bay. Technical Report Series #79-2. Ocean and Aquatic
Sciences, Central Region, Burlington, Ontario.

Prinsenberg, S. J. and D. Collins. Hudson Bay/Great Whale Oceanographic Data
Report Winter 1977. Data Report Series #79-3.. Ocean and Aquatic
Sciences, Central Region, Burlington, Ontario.

Prinsenberg, S. J. and F. W. Deys. Hudson Bay Oceanographic Data Report 1975,
Volume 2. Data Report Series #79-4. Ocean and Aquatic Sciences,
Central Region, Burlington, Ontario.

Prinsenberg, S. J. and R. Gottinger. Heat and Freshwater Contents in Hudson Bay and
James Bay. Manuscript Report Series #3. Ocean and Aquatic Sciences,
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