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Field Activities ~ | |

As in prev1ous years, the 1972 field season was long and hectic --
" much 1onger ‘than norma], since with the CCIW's comm1ttment to the Internat1ona1
) Field Year for the Great Lakes (IFYGL) on Lake Ontario, the cruises continue
' through the W1nter unt11 the end of March 1973 -- a short rest, then on with
the 1973 f1e1d season. The nature of the field activities engaged in by
Techn1ca1 Operations staff encompassed near]y every scientific discipline at
‘the Centre Bas1ca]1y, they can be divided into three broad categories --

1. major sh1p operat1ons, 2. lalinch operat1ons, and 3. support for shore based
operations, ' '

!

“Major Ship Operat1ons J

!

Two major vesse]s, the CSS LIMNOS and the chartered vesse] MV MARTIN
KARLSEN were used for Great Lakes Studies in 1972

The LIMNOS is owned by the Department of the Env1ronment and operated
by the Marine Sciences Directorate (MSD). The MARTIN KARLSEN was chdrtered on
1 April, 1969 for three years with an option for a further two years’ On 6 May,
. 1972, this option was exercised, so that the KARLSEN will be carry1ng on research
work for the Centre unt11 at ‘least 31 March, 1974.

| A]thouqh not considered a maJor research vessel, the launch MV LAC ERIE,

chartered from McKiel WOrk Boats Ltd. played a very important role. during the
field year, not only in carrying out many of the "specyal" cruises listed below,
but also in supporting many of the shore based field programs. Although not
very large, she a]ways ‘managed to get the job done often desp1te adverse con-
ditions (see FRONTISPIECE) :

In addition to these vessefs, another, the CSS ADVENT, was delivered
dur1ng the latter half of 1972 and is expected to be in operat1on with the rest

of the CCIW- “fleet" by early 1973. % _

| The CCGS PORTE-DAUPHINE, in addition to‘carrying out work for the Great
'LakeS'Institute (GLI), University of Toronto, was under contract when our maJor
ships were unavailable for monitor work. These cruises, staffed by personnel
from GLI and CCIW, were coordlnated by Technical Operations and augmented the
regular monitor program

: Deta1]ed nformation on the cru1ses, descr1pt1on of the vessels and
the1r equipment are covered in separate sect1ons below.

Ci




Summary of Sh1p 0perat1ons

iThis year the MV MARTIN KARLSEN participated in various IFYGL programs
in add1t1on to mon1tor cruises in Lake Erie and the upper lakes. The IFYGL
comm1ttment amounted to -approximately 60% of the total ship time.

For IFYGL (Apr11 1972 - March 1973), the KARLSEN successfully
completed seven Ontario:Organic Particle Study (0.0.P.S.) cruises and one full
‘monitor of Lake Ontario. Two more 0.0.P.S. cruises and one additional mon1tor
cruise on this lake are scheduled before the end of March 1973. _

0. 0 P.S. cruises consisted of two phases, each lasting one week. The
first phase 1nc1uded "in depth" sampling of 32 stations along three transects
with a 24 hr stop at a mid-lake station for an intensive study of particle
settling rates and biological product1v1ty The second phase called for occupy-
1ng each of two stations . for a 48 hr per1od for intensive study of daily var1at1ons

: in plankton distribution and migration. This multidisciplinary study of Lake
Ontario involved personnel from CCIW and two un1ver51t1es (McMaster and Guelph).
The monitor cruise conducted on this lake as part of IFYGL cons1sted of 95
stations. _

Although the above programs made up the most 51gn1f1cant part of the
KARLSEN s contribution to IFYGL, the ship also part1c1pated in the launching
of DECCA and meteoro]og1ca1 buoys, DECCA chain calibrations, Heat Content surveys,
as well as two intercomparison studies (Canada & U.S.) of ship data acquisition
systems and methods. Eight additional cruises completed the year's activities.
Fivé of these were conducted into Lake Erie and the remaining three were extended
monitor cruises into Lake Huron. In addition to just Lake Huron, Northern Lake
Michigan and Georgian Bay were monitored in the spring and Lake Michigan was again
monitored in the fall, representing the first time a major research vessel from
CCIW has monitored these regions. ' o _

Dur1ng ‘the Lake Huron monitor, a current meter mooring was established
in Ma1n Channe] between Lake Huron and Georgian Bay. During the November cruise,
this mooring was refurbished and set in position for the winter, to be recovered
next spring. | | | | | '

Technical Operations peﬁsonne] coordinated all ship's activity including
sampling, moorings, manual chemical analyses and some primary data analyses. The
year §aw 1mprovement5'in'the methods and instrumentation used for measuring some
parameters-(pH conductivity, pumped water sampler), as well as further development

, in the use of the Hewlatt -Packard 9800 series calculators for data handling and
display. i

|




The 1972 . field season aboard the CSS LIMNOS proved to be most

- successful, with only one week of downt1me due to mechan1ca1 fa11ure

Dur1ng the year, she carried out'a great variety of spec1a]1zed cruises,
tota111ng 30 in all. These 1nc]uded five mooring cru1ses, nine temperature
surveys, three temperature transects, six dye diffusion cruises, four bathy-
metric surveys along with several various smaller additional surveys 1nc]ud1ng
Eng1neer1ng 1nstrument trials and two 1ntercompar1son studies - (Canada & U.S.)
of sh1pboard data aquisition systems and methods.

S The year was one of the most successful yet with respect to
mooring operations, with 100% recovery of all stat1ons Lake Ontario, being
the focal point for IFYGL, had the heaviest concentratlon of moorings ever
launched in the Great Lakes dur1ng 1972.

Excellent cooperation was enjoyed between ship's personnel and
scientific staff, helping to make the overall year-long operation both very
enjoyable and product1ve It should be noted that very few problems arose
with the data acquisition systems onboard and problems that did arise were
on]y oﬁ a minor nature and quickly rectified by the Engineering Division.

Fig. 1. Operational Table 1972

Ship Began ' Ended  Cruises Miles Total Active %
0perat1ons - Operations Steamed Days Days
| : s
MARTIN KARLSEN Mar ﬁ3/72 - Dec 2/72 - 24 15,835 265 180 ' 68
LIMNOS - Mar 27/72  Dec 20/72 30 17,480 270 169 63

i (Complete schedules are'given in Tables 1,2,3, and 4.)
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* GREAT LAKES STUDIES - IFYGL
1972 - MV MARTIN KARLSEN
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GREAT LAKES STUDES - IFYGL
1972 - MV LAC ERE
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GREAT LAKES STUDIES - IFYGL
1972 - CCGS PORTE DAUPHINE
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. to both major Ships on a continuing basis. This usually meant spend1nq

Summary of Cruise Descriptions

Persdnnei from the Technical Operations Subdivision were assigned

85 - 90% of the time' (often including week ends) away from home. Other

. scientific and technical personnel from various agencies joined the vessels

for much briefer periodsuin accordance with pre-arranged schedules.
Operations staff were generally responsible for the following:

1. Coordination of all shlpboard activity of a technical or sc1ent1f1c
nature.

2. AN technical deck operations entai]ing'sampling procedures (biological,
chemical, geological, bacteriological and physical) and measurement_
and recording of physical parameters. ' o

3. Manual chemwstry (determ1nat1on of dissolved oxygen conductivity,
turbidity and pH).

4.1 A11|moor1ng operations.’

:S{f Weather observations and reports.

Some primary data manipulation.

On all cruises, Technical Operations personnel were also responsible
for the oontinuous'mouitoring (strip chart recorders) of air temperature,
relative humidity, near surface water temperature and solar radiation.

: The cruise: descr1pt1ons that follow attest to the multidisciplinary

nature of the work supported and in many cases carried out by this Sub- |

.division. . In the process, Technical Operations staff must become familiar
‘with a multitude of sampling equipment, methods and techniques to meet the
requirements of all these disciplines. Cruise types for the 1972 field

. ‘season included:

1 ‘Monitor cruises ’ R o |

2. 00PS cruises

3. | Mooring cruises

4. Heat content and eutrophication surveys

5. Cross lake temperature transects

6 DECCA chain calibrations’

7. Bathymetric surueys

8. Dye diffusion studies

9. Launch and shore base programs |

- Lake Ontario meteoro]og1ca] buoy program

'b, ‘Fixed temperature profile program




9. (cont.)

NTA program

Pesticide 'surveys

. Fe - Mangqnese‘study.

. Lake Ontario shore sensor program
Wave climatology study

Beach stability investigation

i. Oshawa dye d1ffus1on proaect

J.  Niagara bar project

T @ - 0 a0

Some of these spec1a1 cruises were part of the launch program as
described 1ater

Monitor Cruises

‘ ; ,
‘Monitor cruises can be looked upon as general Timnological surveys

-of the Great Lakes. Combined with mooring cruises, they represent one of
- the major roles of the Technical Operations Subdivision and the CCIW in Great
Lakes water quality surveillance. The types of parameters routinely measured
on these cruises are listed in fig. 2. (The 1972 station positions are listed
in APPENDIX D.) |
A total of 9 mdnitor cruises were carried out during the 1972
~season -- one on Lake Ontario; 5 on Lake Erie; 3 into the upper Tlakes
(Huron, Michigan and Geordian Bay). Two additional monitor cruises were fun

on Lake Erie by GLI (see APPENDIX D for track plot and Lat and Long references).

A new 1novat1on to the monitor program this year was the introduction
of the stat1st1ca] evaluation program for comparing and evaluating sampling
and ana1yt1ca1 techniques (ex. pumped samples vs water bottle samples) to
determ1ne the "representatives" of analyzed water samples. In addition,
Techn1ca1 Operations took over some of the respons1b111ty for preliminary data
| reduction, such as contour plots of DO, conductivity, cross-lake temperature
structure, turbidity and pH. Much greater use was made of the Hewlett-Packard
9800 series calculators and plotter. Programs were developed to aid in IFYGL
navigation (DECCA- gedgraphic DECCA conversions; Lat-Long p]otting'abi11ty for
each of the lakes); to aid in manipulating raw data (specific conductance,

% Saturation DO, ch]orophy]] a, b and ¢ concentrations, corrected ‘reversing
thermometer read1ngs), to aid in stat1st1ca1 analysis of data (histogram
;generat1on of data, linear regression, numerical 1ntegrat1on) to mention
“only a few (fig. 3)




- Total Alkalinity

Fig. 2. Monitor Cruises, Chemical Parameters Observed

Shipboard Ana]ysé# ' ' ; Shore Analyses

Major Ions

Trace Elements
Mineral Suspension
Hardness ‘

4

- Dissolved oxygen o Total Phosphate (unfiltered) PO
Conductivity - _ , Total Phosphate (filtered) PO4
Turbidity Organic Phosphate P04 -
pH Soluble Phosphate PO
Eh g Total Nitrogen (unfi?tered) N
Carbon Dioxide (COZ) » ‘ Organic Nitrogen (filtered) N
Nitrate = ‘ ‘ Organic Nitrogen (unfiltered) N
Ammonia 1 ' : : Total Carbon C
Soluble Reactive Phosphate _ Inorganic Carbon C
Silica o S Organic Carbon C

Continuous surface chlorophyll measurement on selected cruises
Bacteriological samples on selected cruises

Plankton haul and surface sample on selected cruises
Temperature (in situ) at'all sampling stations and depths
Secchi disc at all daylight stations

EBT cast at all stations -

Surface water temperature at all stations




Fig. 3. Hewlett-Packard 9800 Sekiés Programs

1 Ch]orophy]l a, b and c concentrat1ons 1n/ug/1 or mg/M

2. Histogram generation of data (mean, std. dev1at1on) ‘

3. % Saturation of Oxygen for Lake Ontario (convers1on'from mg/1)

4, ‘%'Saturatfon of Oxygen for the Upper Lakes (conversion from mg/1)
- 5. Reversing thermometer corrections’
6
7
8

Specific conductance at 25 C
Plot Lat. and Long. Lake Ontario
. Plot Lat. and Long. Lake Erie -
9. Plot Lat. and Long. Lake Huron
10! Plot Lat. and Long. Lake Superior
11. Plot Lat. and Long. Georgian Bay
12. DECCA.co-ordinates to geographic ;

- 13. Geographic'co-brdinates to DECCA

14. Linear Regression

15. Root Finder

16. Fourier Series

17. Numerical Integration

18. Differential Equations

: 19.  Eight programs dealing with polynomials
.-20.  Nine programs dealing with matrices ans systems of s1mu1taneous equations
21. Statistics of s1ng]e variable analyses g

Prdgrams.l-G can be used for processing scientific data aboard ship
Probrams 7-13 are used as aids to navigation and to plot small charts
Programs 14-21 are miscellaneous programs for various mathematical analyses

1
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Ontario Organic Particle Study (00PS) Cruises

‘ These mu1t1d1scip11nary cruises were aimed at determ1n1nq the
average sett]ing velocities of particulate organic materials and suspended
minera] materials at different depths below 15 M in Lake Ontario. Co1nc1dent
stud1es were aimed at determ1n1ng primary production, as well as nutrient

distribution in the Take.

| As indicated previous1y, these cruises were divided into two
phases; each phase lasting one week (see Summary of Ship Operations).
(Station pos1t1ons and Lat and Long references are listed in APPENDIX D).
A total of seven such cruises were run during 1972

| One Technical Operations staff was seconded full time to the

Descriptive L1mno]ogy Section for the duration of this program. It was
his responsibility to collect and help f11ter the Targe volumes of water

collected during each cruise and to assist in establishing and retr1ev1ng

~ the sedimentation and primary product1v1ty moorings. Laboratory assignments

included the preparat1on of standards and samples for particulate phosphorus

-analysis and operat1on of the Technicon Auto- ana]yzer and the Perkin- E]mer

Elemental Analyzer used to obtain particulate organ1c carbon and n1trogen

‘values for the samples collected on each 00PS cruise.

After the samples for each cruise were analyzed, the mean and
standard deviations were calculated and graphs were plotted to establish

' settling velocities and primary productivity rates.

Prior to the start of the IFYGL program, he assisted in some
data 1nterpretat10n on part1cu1ate organic carbon, nitrogen and phosphorus
values for the 1970 Lake Erie Time Study (LETS) data. In addition, suspended
m1nera] ana]yses are currently being done on samples collected by. Technical
Operatlons personnel from four Lake Erie monitor cruises in 1972.

Mooring Crques

/ During the year, there were a total of 63 mooring stations in the
Great Lakes with 62 of these being located in Lake Ontario and the remaining
one 1ocated in Main Channel between Lake Huron and Georgian Bay The following
is a breakdown of thg mooring types and their locations. The Technical
Operations staff were responsible for the 1auhching, recovery and maintenance

i'.oﬁ a]l'moorjngs and mooring equipment.

a. CurrentvMeter Moorings and Cbastal‘Chainsv-

A‘iotgl of;17 current meter moorings were placed in Lake Ontario

and Lake Huron. Nine of these were deep water moorings in Lake Ontario and




o
one in Lake Huron. Two coasta1 cha1ns were run this year for the
University of Waterloo These consisted mainly of flag stations,
a]thouqh five current meter moorings were placed in the Oshawa chain
and two in the Presqu11e chain_ (APPENDIX D)

'b. Lake Ontario Auxilliary Moor1ngs

o A ‘There;were‘nine,additiona1 moorings in Lake Ontario than
' originally planned for IFYGL. Two experimental current meter moorings
(2- 0C-65 and 2-0C- 66) were moored‘at Niagara-on-the-Lake. Two current
meters (2 0C-69- and 2-0C- 71) were used in the dye studies being conducted
- . at Oshawa. Moor1ng 2-0T-62 was a thermograph located 1n the deep hole
1n'Lake Ontario off Rochester. Moorings 2-OM-63 and 2-OM-64 were wave rider
buoys used to measure wave height in conjunction with the Wave Climate
Study (see d. below). Mooring 2-05-67 was ‘the IRLS (Interrogat1ng
‘ Rang1ng and Locat1ng Systems) buoy This was a free floating instrument
used to study surface currents to a depth of 5 M. Position and other
data such as surface water temperature, were relayed twice daily via
satellite. Mooring-2—05~68,'ERTS (Earth Resources Technology Satellite)
buoy also collected and relayed data via satellite. Unlike the IRLS
buoy however, the ERTS buoy was moored to the bottom on the Nlagara Bar.
1 Severa] of the main current meter moorings were removed in
the fal], refurblshed and then placed back.in the water for the winter.
Positions of these winter current meter moorings are given in APPENDIX D.

c. Meteoro]og1ca1 and FTP Moor1ngs (see be]ow)

d. DECCA buoys and Wave Climate Study Moorings

A total of 12 DECCA buoys were placed in Lake Ontario in the
spring by{the MARTIN KARLSEN. These were used as reference markers for
the DECCA'navigation system erected by the Marine Sciences Directorate
for IFYGL navigation on Lake Ontario.

| In April, three wave climate buoys were moored in Lake Ontario
by LIMNO%, one off Toronto, another off Cobourg and the third South of
- Duck Island. Fig. 4. is a diagram.of this type of mooring. (Positions
' are referenced in APPENDIX D).

fHeat Content and Eutrophication Cruises -

‘ These surveys were oart of the energy balance program for
Lake Ontario. Heat storage and its changes must be known to describe
energy f1uxes the temperature f1e1d in the 1ake at a given t1me is

- .




Fig. 4. Wave Rider Buoy,

In April, three wave meters were moored in Lake Ontario by the LIMNOS--
one off Toronto, another off Cobourg, and the third south of Duck IsTand.

i
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1/2" rope (black & red)
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an indicatipn of meny-other lake processes such as water movements
", and vertical mixfnb ~The heat content and eutrophication surveys were
aimed at determ1n1ng the quant1ty of heat stored in the lake as a function
of t1me and descr1b1nq the seasona] change in temperature distribution
"in the lake by means of repeated temperature-depth profiles. The cruises
also 1nc1uded a study of: the particle and ch]orophy]] distribution at
the surface as functions of time and space. Both purposes required that
the surveys be completed as rapidly as possible (within 48 hrs.).
| | The stat1on locations are listed in APPENDIX D. Twenty one

cru1ses of th1s type were run during 1972; 11 by the GLI and 10 by

' CCIW (Techngca] Operations). Nearly all the field work for these
surveys qujdone by Technical Operations Subdivision personne])

3 c ’ ' . .
Cross Laké Temperature Transects

These cruises formed part of the experiment to detect long
'1nterna1 wave motion in Lake: 0ntar1o Data from temperature-depth prof11es
.co11ected by Technical 0perat1ons staff over a 5 day period on a transect
running from Oshawa to,Olcott N.Y., were assembled into temperature cross
| sections of the upper active layer of the lake (epilimnion and thermoc11ne)
’ showing the evolution of the temperature profile in time at fixed points.
Combined w1th the data from moored current meters, fixed temperature
profiie'moorings and additional measuremehts of meteorological parameters
during the cruises, the results will be examined for evidence of large
';scale, near inertial period internal waves and their relationship to the
lake wind stress. A1l field work was coordinated and conducted by Technical
‘Operationé bersonne] Three cruises of this type were run during 1972.

DECCA Cha1n Ca11bration | :
DECCA lambda (6f) is a transportable e]ectron1c positioning

éystem capable of transmitting frequencies in the 100 KHz range. It was

the system selected for use during IFYGL for the positioning of all vessels,
m00r1nds-end towers on Lake Ontario. 'Since the system did not incorporate
a*]éne;identification feature common to systems used for greater ranges
than'redhired‘forfLake Ontario, the Technical Operations Subdivision was
‘charged withimooring 12 DECCA buoys (see Mooring Cruises) for MSD, to
fa1d in establishing and checking the zone and lane count (see APPENDIX D
for pos1t10ns)

M _ BEE EEN DN M Bm e
N DA S N N I B N : A

Atmospheric disturbances, water temperature and conductivity
are only some of the factors which can affect the velocity of propagation




]
of efectromagnetic‘waves -- the\majbk non-controllable element required
for best accuracy. On the DECCA chain calibration cruises, in addition
to the normal cont1nuous]y measured parameters, staff of the Technical
Operations Subdivision- cont1nuous]y monitored wet and dry bulb -air temp-
erature and measured spec1f1c conductance every hour. The cruises were
part of a continuing program to caTibrate the DECCA (6f) system and to
determine the "fixed errors", if any, 1nherent in the chain as the field
year progressed.

Bathymetric SUrvey;

The Canadian Hydrographic Service, MSD, conducted a series of
- four bathymetric surveys in the offshore areas of Lake Ontario. The data
"c011ected during this project will result in the production of new nav-

5 igational charts. 1In addition, the information obtained will be made
available for use to scientific agencies. On these cruises, in addition
to the normal continuously measured meteorological parameters and weather
reports, temperature-depth profiles and conductivity measurements for
sounder pa]ibration purposes were taken by Technical OperEt%ons staff.
| i '

Dye Diffusion Study Cruises

Six of these cruises were run by LIMNOS in conjunction with the
Oshawa dye diffusion project (described below). This project had as its
|obJectwe the study of the horizontal diffusion phenomenon in the epil-
imnion of .the open lake (Lake Ontario) ustng Lagranian techniques. Two
types of tracers were used t6 identify the fluid parcels in the lake --
drogues and rhodamine B dye. Technical Operations staff aboard LIMNOS
were charged with the responsibility of tracking drogues by radar and
“vertical concentration d1str1but1on within the diffusing dye patch by towing
the Batfish in situ f]uorometer LIMNOS also provided the necessary nav-
igation and communication ass1stance to the launches and to the aircraft
which were used for time sequence aer1a1 photography of the diffusion dye
patch. ; 5

, Launch and Shore Based Programs |

In addition to their role on the major ships' programs, Technical
Operations Subdivision staff supported and often carried out the bulk of
the field work in'many of the launch and shore based projects. The scope of
the work, 1n many cases, varied from over-all coordination of the programs
‘to carry1ng out the actua] samp11ng work and monitoring of data acquisition
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- systems (Met buoys, shore stat1ons) to- comp1]1ng and assisting in the
“analysis of the resulting data.

Brlef descr1pt1ons of these‘programs}are given below.

Lake 0ntar1o Meteoro]ochal Buqy Program

- Two' staff members from Technical 0perat1ons Subdivision

‘coord1nated and ma1ntained the meteoro]og1ca1 field program throughout

IFYGL. This program was initiated on 5 Apr11 with the establishment of

N Geodyne buoy moor1ngs (see APPENDIX D) in .Lake Ontario by the Technical
‘Operat1ons personnel aboard CSS LIMNOS. The main purpose was to collect

meteorological data from which est1mates of area averages and spatial

. distributions of the surface -fluxes of momentum, heat and water vapour

over the surface of the lake could be calculated.. This data will also
be used to supp]ement that collected in many other IFYGL programs.

.The buoy p]atforms provided atmospheric measurements of wind
speed and direction, air temperature, relative humidity and surface
water temperature ‘Atmospheric pressure and solar radiation were also
measured on three buoy stat1ons along the axis of the lake. These
parameters were recorded automatlcally on magnetic tape at ten minute
intervals. The recorder was sealed in a weatherproof can and mounted

on the buoy : p]atform (see fig. 6.). This self- -contained, battery operated
: unit requ1red chang1ng every four weeks. In order to maintain a close

check on the. system, monitors were run every two weeks for the duration
of the field season.

Two Technical 0perat1ons personnel, working from the chartered
vessel, MV LAC ERIE mainta1ned the system throughout the field season
often operating under very adverse conditions (see FRONTISPIECE).

A]though data translation has not yet been comp]eted the
program appears to have been very successfu]

Fixed TemperatUre Profile Program

o The Technical Operations Subdivision was also responsible for
the 1nsta11at1on and field servicing of the FTP program, run in conjunction
with the Meteorological Buoy proaect . Four Nun type buoys, modified to
accomodate a Geodyne record1ng system were located near the meteorolog1ca]

~ buoys. y

The system cons1sted of a thermistor array measuring water

'temperature at different depths The recorder collected temperature data

on magnet1c tape and requ1red changing per1od1ca11y These changes were
i

S
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,generally coord1nated with the monitoring of the meteorological buoys
“above. ~

NTA Program - ' ;
The NTA monitor program was nat1onal in scope and ent1rely
unrelated to IFYGL.

"The CCIw S contr1but1on was to monitor the trends in the con-
,centration of NTA in Hamilton Harbour over ‘the winter of 1971-72 and to

mon1tor the, harbour and the western port1on of Lake Ontario during the

1972 field season for the same purpose While the harbour was found

to vary between 10 and 150 ppb NTA, no trend was apparent dur1ng the

period stud1ed }

" A total of 6 cru1ses, each lasting two days were completed
by the vessel MV LAC ERIE. During these, Techn1ca1 Operations staff
collected and treated samp]es for NTA analysis from seven stations in

the harbour and from seven stations in the lake. (See APPENDIX D).

Pest1c1de Surveys

| As a cont1nuat1on of the 1971 Pest1c1de Research Program,
two cru1ses of this type were carried out by Technical Operations staff
aboard ‘the MV LAC ERIE. The objective of these cruises was to collect
p]ankton samp]es from ten of the IFYGL Organic Part1c1e (00PS) stat1ons

for PCB (Po]ych]orlnated b1phenyls) analyses. (see APPENDIX D for
stat1on pos1t1ons)

Iron - Manganese Study

The purpose of this cruise was to evaluate the environment of
prec1p1tat1on of Fe-Mn (oxides) nodules in Lake Erie. Samples obtained
dur1nq the s1ng]e cruise were also used in an exp]oratory study of the
oxygen demand potential of the lake sed1ments. Sufficient sediment and
water samples were collected to define the most probable areas of nodule
formation in the 1ake and to make a preliminary assessment of the princ-
ip]e§pqrameters controlling the formation of these. Field work was
.carrie&'outvby.Staff of the Technical Operations Subdivision aboard the

‘vessel MV LAC ERIE. (See APPENDIX D for station positions).

Lake Ontario Shore:Sensor Program :
During the spring of 1972, seven shore stations for continuous
measurement of near surface and bottom lake water temperature using

!platlnum re51stance bu]b thermometers were estab11shed at various 1ocat1ons

|
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along the Canadian shore of Lake Ontario (see fig. 7.). A typical station
configuration is illustrated in fig. 8.

-The anchor and spar buoy were placed in approximately 9 meters
of water with tﬁe result that the distances from the shore varied from
274 to 975 meters. .

‘ At six of the seven locations (K1ngston excepted), a detachment
from the Atmospher1c Environment Service, in conjunction with Lakes Research
Division, erected weather stations for the collection of meteorological
parameters. Wind speed and direction, precipitation, air temperature, rel-
ative humidity and so]ar radiation data were all collected on punch paper
tape. :
Technical 0perat1ons took over the responsibility for running
‘the entire program during 1972.

| Wave C]1mato1ogy Study

During IFYGL, a program of visual wave observations from the
major research vessels at C.C.I.W. was initiated to establish the clim-
atological characteristics of wind waves in Lake Ontario. The data was
based on an estimated"tota] of 10,000 individual visual observations made
from five major‘research!vessels (Canada and U.S.). A comparison of data
collected from wave gauge records was made with visual wave observations

. and estimates by the Sverdrup, Munk and Bretschneider (SMB) wave hindcasting

techniques based on surface lake wind records.
Technical Operatlons staff aboard the Canadian research vessels
were responsible for tak1ng the meteorological observations, and one staff

member has assumed the respons1b*]1ty for analysis and interpretation of the
resu]ts

Beach Stab111ty Invest1gat1on

The purpose of this program was to 1nvest1gate the vertical
profile change of a beach related to the longshore component of wave energy.
The sight chosen was' Van Wagner's Beach in the western end of Lake Ontario.
During the study peridd - (August - November 1972), the physical parameters
of the littoral enviromment such as breaking wave height, significant wave
heighp and period, wave angle, longshore currentlve]ocity, bottom current

velocity were measured.

One staff member from Technical Operations was seconded to the

“Geo-limnology section for the duration of this program to coordinate and
: carry out the f1e1d work as we]] as ass1st in the analysis and 1nterpretat1on

of the data.



Oshawa Dye Diffusion Project <

- The purpose of this f1ve month proaect as outlined prev1ous]y,
was to study the hor1zonta1 diffusion phenomenon in the epilimnion of the
. open lake (Lake Ontar1o) using Lagrangian experimental techniques. This
essentially meant tagging the parcels of water with tracers and following
their movement with time as 'the Take currents and eddies caused the fluid
parcels to; d1sperse Two types of markers were used -- drogues and rhodamine
B dye
The f1rst techn1que consisted of releasing a group of drogues
at m1d depth in the epilimnion and trac1ng their movement in time by
RADAR The second technique consisted of releasing an instantaheous blob
of rhodamine. B dye solution at the same depth as the drogues and tracking
the horizonta] and vertical concentration distribution within the diffusing
dye patch by fluorometric sampling from launches and ships.
Techn1ca1 0perat1ons coordinated and supported th1s prOJect
One staff member was seconded full time to the Phys1ca1 Limnology Section
~ for its duration. The dye barge ‘shore headquarters, current meter moorings
(for Eularian technique compar1son) and flag stations were all installed
and removed by: Technical 0perat1ons

Niagara Bar Project

C This project was carried out by the cooperative efforts of C.C.I.W.,

Atmospheric Environment Service (A.E.S.), Bedford Institute of Oceanography,
and Penn State Univers1ty The main objective of the program was the direct
measurement of energy transfer at the air/water interface.

For this purpose, three towers and the chartered barge HANDY BOY
(f1tted out to scientific requirements by Staff of Technical Operations and
M.S.D.) were located JUSt off Nipgara-on- the Lake in Lake Ontario (position
43° 17'N. and 79° 08' W.). The barge was on site from April 29 to October

18, 1972. - During this time, four intensive periods, each lasting approximately

4 weeks were run for the co]lect1on of data.

. C.C.I.W. had bas1ca]1y three systems -- the turbulence system and
lthe flux system for measur1ng the vertical and horizontal components of air
:and water energy; and, the prof11e system for measuring atmospheric gradients
above the water surface. Bedford Institute and the group from A.E.S. made
essentfa]]y the same measurements as C.C.I.W. Two other agencies from A.E.S.
measured S0 and CO» content in the air and Penn State recorded wind data
at two different levels on each of the three towers.
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During!the month of July, McMaster(University also used the
barge for a special project to 1nvest1gate upwe111ng and downwelling
a]ong the w1ndstreaks on the water surface. In addition, they also col-
lected data on SUrface water temperature, chlorophy11 concentration,
disso]ved oxygen (oxygraphs) and wind speed. S .

e - Technical Operations coordinated and supported the project.

One staff member was secbnded full-time to the Physical Limnology Section
for this purpose. The site Tocation including barge, towers, electrical
cables and equipment were installed and removed by Technical Operations.
Upon comp]et1on of the program Technical 0perat1ons also assisted in the
ca11brat1on of the sc1ent1f1c equipment in the A. E.S. wind tunnel in

;Tqronto

| ,
M1sce11aneous

Because many of the IFYGL proaects would require the comb1nat1on '
of data gathered by the different methods and ana]yzed by the different
techniques of var1ous participating agencies, it was suggested that a
number of 1ntercomparjsons'of IFYGL measuring systems be made in order

to determine what bia$es; if‘any, were present in the data due to the pec-
uliarities of the systems involved. Accordingly, two intercomparison
studies were participéted in by the major research vessels of both Canada
and the U.S. to compare the shipboard'data acquisition systems. These.
were run on June 26‘add September 18, 1972. The Technical Operations
Subdivision was respoﬁsib]e for organizing and coordinating these two
studies and staff from this Subdivision carried out the bulk of the samp-
1ing program. | '

Although-noJbacteriologita] or;geological cruises as such
were run during the 1972 field season, samples were collected for both

.. the M1crob1o]ogy and Geo]1mno]ogy Sections by Technical Operations Staff

on severa]}cru1ses In addition, one cruise was run in May, 1972 for

: equipment:trials carried out by the Eng1neer1ng Division of C.C.I.W.

I
International Field Year for the Great Lakes (IFYGL)

The purpose of the Field Year (April 1972 - March 1973) was to

obtain basic data to increase the understand1ng of one of the world's 1argest
‘fresh water lakes -- Lake 0ntar1o

Dur1ng the ear]y plannlng stages, Technical Operations became
heavily involved in the trans]at1on of sc1ent1f1c needs into operational
requirements. Program planning began early in 1971 and by February 1972,

‘the Field Year appeared to be f1na]]y»shap1ng up in finalized form. The




workgihvo1ved producing ship'and launch schedules and cruise plans,
the writing of VOL. III of the IFYGL Technical Plan, assisting in,
support1ng and coord1nat1ng the various programs.
The bu]k of the field work for C.C.I.W. was carried out by
- the staff of the Techn1ca1 0perat1ons Subd1vﬂs1on

i

Rigging,Un1t/Stores
 The rigging unit of Techn1ca1 Operations gave season long

assistance to both the major research vessels and shore-based parties,
' especially those located at Oshawa and Niagara. Activities included
construction of all the cedar spar buoys for the Coastal Chains; main-
Jtenance of all the Geodyne and Nun buoys; responsibility for all C.C.I. w
winches, generators and coring equipment; responsibility for two of the
tra11ers formerly belonging to the ‘Geophysical L1mnology Subd1v1s1on, _

re- organization of; the workshop/storage area to make opt1mum use of’

11m1ted space.

| The 1972 field season saw 100 per cent recovery of all field supplies

and moor1ng equ1pment much of which can be attributed to this un1t

[

Divingfsection

‘During,the 1972 field season, the diving section supported
twenty ‘programs, totalling 184 diving days in Lakes Ontario, Erie and Huron.
Tasks performed ranged from the mechanical installation and recovery of
towers and moorings, to the selective sampling and descr1pt1on of the
sed1ment/water interface. Diving depths ranged from near surface to
110 ft. ; : '
In prebaration fbr:the‘year, a diving course, arranged and -
instructed by the SeniQr'Div¥ng Officer, was held at CCIW during'February
f and March. The eight succeszu] candidates represented the Technical
| Operations, Engineering and the scientific divisions of the Centre. Due
' to the extensive non-diving committments in their specialized fields, however,
]the sbientifjc,a*d engineering divers were not available for general diving
duties. The'available diving'staff was, therefore, limited to two marine
technolog1sts from Technical Operations (who were also essential members
of major sh1p operat1ons and hence not often available for diving duties)
and the Senior Diving Officer. As a result, a contract was awarded to a
commercial diVihg team in,order to help meet the increasing demands for
diving assistance with CCIW projects.




. The 1n1t1a11y programmed requ1rements for 1972 tota]]ed 120
diving days The actual total came to 184. A partial list of tasks
completed for CCIW 1nc1uded the assemb]y, 1nsta11at1on and test1ng of

" towers and anc111ary equ1pment the test1ng, observat1on and recovery

of 1nstruments and moor1ngs, the 1nsta11at1on, inspection and recovery

i of electron1c cables; the obta1ning of selective hand cores for sed1ment/'

water 1nterface analyses; underwater photography, search and recovery

of equ1pment test1ng and eva]uat1ng new diving gear.

‘ ‘Two agencies other than CCIW were also given diving support
durlng 1972

: ‘a. M1n1stry of Transport - ice prob]ems around the rudder .
‘ stock: of GRIFFON in Georg1an Bay

b, Tides and Water Leve]s - Pt. Petre instrument 1nsta11at1on
" The diving. sect1on was also respons1b1e for the study and

. eva]uat1on of jack- -up type p]atforms for use as scientific bases in Tong

term studies of the nearshore areas.

A1l diving in Lake Ontario was supported by the diving tender
csL SHARK with a compliment of two crew and two divers.



Staff: - | _
| - Technical 0perations'$ubd1v1sion

Head - H. B. Macdonaid

Secretary - | R

. M.
D.

. J.

M R VLN IW R UL T UIMNMEIAr 900G
DOWEM T RNT

Icumxc.mxc.c.::—-lc..

R

. Cooper - Senior Operations Officer
. Roe - Senior Diving Officer

Hanington - Operations Officer, MV MARTIN KARLSEN
Brooks - Operations Officer, CSS LIMNOS
Williams - A/Standards and Development Officer

. Youakim - IFYGL Centre; special projects

Benner - Meteorological Buoy Program

Carew - Dye Diffusion Program

Cho - Lake Erie Shore Erosion; Hamilton Beach Study
Clemmens - seconded to Descriptive Limnology
deVree - LIMNOS and MARTIN KARLSEN

Don - LIMNOS and MARTIN KARLSEN; diving

Greencorn - rigger |

Healey - LIMNOS

Hore - LIMNOS and MARTIN KARLSEN (resigned 31 Oct.)
Irwin - LIMNOS and MARTIN KARLSEN

Koteles - LIMNOS and MARTIN KARLSEN

. Lomas - Foreman/rigger .
. Mawhinney - Niagara Bar Program

Moore - MARTIN KARLSEN
Nicholson - Shore Sensor Program.

. Perigo - rigger

Ross - LIMNOS and MARTIN KARLSEN; diving
Smith - LIMNOS '

. Taylor - electronics technician;’Meteoro]ogica] Buoy Program

Thompson - LIMNOS and MARTIN KARLSEN
Withers - MARTIN KARLSEN

Summer Students

Miss S. Hannon | 1. McLaurin R Peeling
W. Hyatt ) R. McMinn L. VanVeen




Scientific Agencies Reported

Department of'the Environment - Lakes Research Division, Inland -
! K Waters Branch

- Water Quality D1v1s1on, Inland
Waters Branch

- Fisheries Research Board

f‘ : - Microbiology Unit, Environmental
‘ ! Protection Serv1ce

- Marine Sciences Directorate

Enerqy M1nes and Resources - Geo]oglcal Survey of Canada
York Un1vers1ty

University of Waterloo

McMaster University

University of‘Gue]ph

University of Toronto

Penn State University ; .
 Lamont - Doeherty Geo]og1ca1 Observatory

National Oceanic and Atmospherjc Administration




.( }
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- Clémmens, B. E.

Coakley, J. P,
and H. K. Cho

| Compton-Smith, J.

and W. Stage

Hannon, S.
and W. Hyatt

“Healey, P. M.

| ‘Hore, R. D.

| .
]

Moore, B. H.

i

Williams, D. J.

Withers, S. P.

Reports and Publications

!

Taylor, W. B.

Sedimentation mooring report. Unpublished Report. 1972.

An Evaluation of the'Conductivity Measurements used at CCIW.
Unpublished Report. 1972.

Shore Erosion in Western Lake Erie, Canada. Presented at
15th Conf. Great Lakes Res., April, 1972. Madison, Wisconsin.

' Dissolved Oxygen and Temperature in Lake Huron. .

Unpublished MS. 1971.

' The‘Benthic?CommUnify of Hami]ton Harbour. Unpublished
~ Report. 1972.

Bottom Sediment Sampling aboard CSS LIMNOS and MV MARTIN

. KARLSEN in 1971. Unpublished Report. 1972.

Relationship in categorized lakes of mean depths to mean

- surface temperatures in various physical combinations.

Unpublished Report. 1972.

Techniques for mooring surface and underwater instruments

on the Great Lakes. Unpublished Report. 1972.

Bdoy fntercomparisons with.Nationa] Oceanic and Atmospheric
Administration, Rochester, N.Y. Unpublished Report. 1971.

General Limnology of the Mainstem Lakes in the Okanagan Valley,
British Columbia. Submitted to the Canada-British Columbia
Okanagan Basin Study Committee. 1972. '

The Otter trawl as a means of sampling Great Lakes Fish.

Unpublished Report. 1972. .



APPENDIX A.  DESCRIPTION OF RESEARCH SHIPS, LAUNCHES AND EQUIPMENT
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CSS LIMNOS

M.V. MARTIN KARLSEN
CSL SHARK |
M.V. LAC ERIE
LEMOYNE

STURDY

SURGE

AQUA

AGILE

BOSTON WHALERS



3.1. Major Ships
3.1.1.  CS.S. LIMNOS
A fﬁliation 5 ‘

Operated by the Mariné Sciences Branch for the Inland Waters Branch,

Department of the Environment, Canada Centre for Inland Waters, Burlington,
Ontario. 1 ‘

Propylsion

Two 500 B.H.P. at 1250 RPM Paxman Diescls, keel cooled, direct drive
to twin\ 360 rotatable Harbourmaster units.

Fixed pitch propeliers, ﬁght angle drive gears and vertical shafting.

Bridge controlled; the vessel is steered by turning the propeller assemblies
thus eliminating need for rudder. ‘

H

3 Bunke; capacity — 53.65 tons No. 2 Diesel.

E icec trical Power

Ship's systcm; three phase 60 cycle a-c. All three phase power 460 volls.

Transformer requirements  — 240v, three phasc
4 ' ' ' ~ 120v, three phasc.

: | : :

' . Two laboratory controlled frequency stabilized units rated at 5 kva, out-
put supply 115 volts, 1 phase, 60 cycles. - :

| Ship’s power — 2 Cummins Diesels — 150 kw cach. :
[
Emeérgency generator — Cummins Diesel — 100 kw. Arranged to start
automatically in case of failure of either main generator which happens to be in use.

(Can be paralleled with main generators). Summer Sea Load 110 kw, Winter Sea
and 168 kw. ' ‘

* Remainder can be used for scientific apparatus and instruments.

Type Transformer Capacity Available for Laboratory Purposes
460v—-60Hz—39 : - _ 100 kw
230v-60Hz—390 72 kw  10kw
120v—60Hz~30 135 kw ‘ 30 kw

10 kw of 120v 60Hz, 10 at 0.002% frequency regulation z}nd 2% voltage -

regulation is available. i
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- Navigation, Communication and Echo Sounding Equipment
Navigation

Decca Radar Model 429. ;
Decca Radar Model 426 with Alpine Precision Ranging System.
Arma-Brown Gyro-Compass MK.lc, master compass in Operations Control Centre.

8 repeaters: 2 in radar displays, 3 steering repeaters in 'wheelhouse, remote control
starboard bridge wing, and engine room control consol, 3 bearing repeaters on
bridge, one repeqter‘ starboard laboratory. :

Gyro compass course recorder: :

Sperry ‘automatic pilot.

Standard magnetic compass. : _

Bergen-Nautik retractable Pitometer log, typc FEN-2,
Searchlight.

Wind spced and direction indicators on bridge and in laboratory.
Weatherfax. ‘

Communications

2 — Marconi CH25 IF/AM Transceiver
1 — Marconi VHF/FM Clipper III Transceiver
I - Marconi AM CN 86 Transceiver

Echo Sounders

1 — Kelvin Hughes Model MS26B
2— Simrad Model EP2BN
I — Atlas Deso 10

i

Hydrographic Winches and Equipment

' All winches are mounted on portable bases, which enables them to be

' positioned anywhere on the deck over the 22 centre, 1" diameter holes provided.

The winches are placed on board as required.

One single drum heavy duty electro-hydraulic winch. J. Swann, Series
‘0’-329 MK. 2. Modél 80. 40 hp. Two speed. Rating, 4 tons-low speed, 2 tons —
high speed! Capacity — 500 ft. %’ wire or equivalent. Twin readouts — one portable.
Free-fall clutch with brake. May be fitted with slip rings (max. 10). Rotatable,
automatic spooling, remote control available.

‘ One‘;/ire winding winch, electro-hydraulic. J. Swann, Series ‘0’325, 5 -
hp. Various drum capacities from 30,000 feet of 3/32"” to 2,500 feet of 5/8" wire.

Detachable drum. May be used for light duty oceanographc work. Automatic spool-
ing. i
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; A
Onc hgh( duty oc»anogruphu winch, clectro-hydraulic or diesel powered.
J. Swann, Series ‘0°—-365. 10 hp. Two speed. Rating, 800 Ibs. - low speed. 400 [bs.
“high speed. Drum capacity — 2,500 feet, 5/32” wire. Free- tall clutch with brake.

jMay be fitted with slip rmgs Rotatabl«. automatic spooling, remote control
avmlablc

-Two hght duty BT winches, electro-hydrauhc J. Swann, Series ‘0’315,
“hp. Drum capacity — 4,000 feet of 3/32" wire, Speed — 540 feet per radlus

(maximum :radius 35 feet). Capable of 360 rotatlons drum capacity 270 feet,
of l/z” wire. Located amidships. ;

1

Two Fixed “A” frames | 1000 Ibs.
Two portable “A” frames 3000 Ibs.
‘Two portable Gallows 3000 Ibs.

: One Austin Western Model 410-P electro-hydraulic crane — 40 hp. 6000
Ibs. lift at 26 feet working radius and 10,000 Ibs. lift at 12 feet working radius
(maxlmum radius and 35§ fect). Capable of 360 rotation, drum capacity 270 feet
of 2" wire. Located amldshlps

Acoustic Characteristics
Vessel cannot be put in noiseless condition for listening.

Laboratories

Laboratory amidships, 670 square feet with Alden P.G.R. gyro-repeater,

wind speed and direction and access to port and starboard main deck. Storage

limited. Wet lab. 90 square feet starboard side connectmg to main lab.

| .
Habitability

[A system of h1gh velocity air-conditioning is provided for all living and
operational spaces, including labs, operations control centre and wheelhouse.
Individual room thermostats for electric heating. One double cabin for female
scientists. Double and single cabin accommodation for scientists and officers. Not
more than two crewmen in any cabm Limited recreational facilities.

Fresh water capacuy ~ 60 tons. Chlormatlon system for treatinglake
'water No distillation capacity.

Other Fi eatures

Provision made; for carrymg portable labs.on deck. Alternately, vessel

may cérry four 26 foot sounding launches for hydrographic work; 17 foot Boston
Whaler, 35 hp. outboard motor.
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Type of Observations
é
Vessel equipped to carry out lake pollution research and surveillance in-
cluding studies of lakc bottorq geology, geophysics, lake sediments, air-water inter-
action, temperatures, currents’and other physical and chemical characteristics of the
Great Lakes. '

Remarks'

‘Because of limited space, all disciplines cannot be performed simultan-
eously, but the vessel has been designed for rapid switching from one set of
activities to another. ‘

I




I M.V. MARTIN KARLSEN
Affiliation:
' Operated under charter by the Marine Sciences Branch for the

Inland Waters Branch, Department of the Env1ronment Canada Centre for
In]and Waters, Burlington, 0ntar1o

Proguﬁsion:

Singlescrew, reversible pitch and wheelhouse or crowsnest

control. Powered by Burmeister and Wains d1ese1 6-cylinder engine to
develop ]2@0 I.H.P.

Bunker capacity 260 tons

Electricdl Power:
o

Two main generatorsa 120 kw at 240v d-c driven by 180 ﬁp
3 cylinder Burmeister‘and Wain diese] engine - 150 kw at 240v d-c

1 dr1ven by 220 hp 6 cylinder D334 Caterp111ar marine diesel engine.

; One auxiliary generator: 26 kw at 110v a-c single phase
driven by 4 cylinder Tister Blackstone HW4 diesel.
| .Two converters; an18 kw 110v a-c single phase and a 1.9 kw
110v a-c singie phase (emergency). '
~Shorepower facilities; 220v d-c |

Navigatibna] Equipmeat'

Radar - Ke1v1n -Hughes marine radar Model 1912, 3cm. pulse length,

| range 64 miles. |

- Decca relative motion marine radar Model RM 1226, 3 cm.
pulse length, range 48 miles.

Decca € 81 Syrvey receiver and track}p]otteh
Anschutz Gyro Model K8051 with bridge wing and crowsnest repeaters
Anschutz Gyro automatic pilot
Standard magnetic compass
Wind speed and direction iqdicators

" Searchlights

Communication quipment°

|
2-HF AM and single s1deband Marcon1 CH 25 transceivers

1 VHF FM Marconi C11pper LL transce1ver

- _ ’ ‘ :




-1-CN8 AM Marconi "Seaway" tranéceiver _
1-Rdbertson‘Master 100-Duplex Simplex AM transmitter
1-all band tuneable Electromekano Model M97 AM receiver

Echo;Sanders: | o
- 2-Kelvin Hughes MS26B
1eFurUno FNV 750

ﬂxdrograph1c Winches and Equipment: _
p‘ The ship can be fitted with various hydrograph1c and ocean-
“ographic winches.' The f0110w1ng are carried routinely:

1 - Swann series 0 365, 10 hp two speed oceanographic winch rated
800 1bs, at Tow speed. Drum capac1ty of 5,000 ft. of 5/32 in.
wire. E]ectr1ca1 pumping unit.

- Swann ser1es 0 36B, and others
‘HAP/2 art1cu1ate crane

capstan, New Eng]and Traw]er; sing]é speed, two direction
derr1cks - capacity 5 tons
derrick - capacity 20 tons

L ~ Y [
|

: Laboratories'

| Portable laboratories are constructed over #2 hatch with 'tween
deck be]ow converted to laboratories, providing ample room for many
‘limnological studies. Laborator1es are connected by a stairway and a
‘dumbwaiter-type 1ift of 1-ton capacity.

Habitability:
| Living accomodat1ons cons1st of single, double, and multi-
berth cab1ns, prov1d1ng berthing for 24 scientific/technical personnel.

Iypes of Observat1ons

The vesse] is. equ1pped to carry out lake pollution research
and surve11]ance, 1nc1ud1ng lake-bottom geology, geophysics, lake sediment,
air-water interaction, temperature currents and other physical, chemical
and biological characteristics of the Great Lakes. Similarly, the vessel

s equipped for many overside operations including the laying and retrieving

of buoys, and piston cor1ng

Sc1entific Equipment-

The M/V MARTIN KARLSEN rout1ne1y has the following equ1pment
on board for the fo]]ow1ng observations:




1)

2)

4)

5)
6)

7)
o)

9)

10)
depending on tne type of investigation required.

'

‘Analogue recorders for continuous measurement of

near surface water temperature.

air temperature _ ,
relative humidity : I
solar radiation .

long-wave (Infra-red) radiation

Do oa

An eﬁectronic‘bathythermograph to obtain water temperature profiles
to 400 metres.

An electronic bathythermograbh in conjunction with a water pumping'
sampler, to 100 metres.

Knudsen bottles, fitted with reversing thermometers, to obtain

water samples and temperatures.

Van Dorn bottles to obtain water samp]es

Instruments for the analyses of d1sso]ved oxygen, specific conductance,

.turb1d1ty and pH.

Secchi disc for measurement of water transparency.

Auto-analyzers for the measurement of:

. soluble (filtered) phosphorus

" soluble (filtered) nitrate and nitrite
soluble (filtered) silica

ammonia (filtered)

chloride (filtered)

total alkalinity (filtered)

total nitrogen (filtered)

Ta-hoaoano oo

Faci]ities,for the preparation of samp]eé for shore analyses of:
a. total phosphorus {filtered)
b. total phosphorus (unfiltered)
c. particulate carbon and nitrogen
d. trace elements (f11tered and unfiltered)

Other samp]ers, for var1ous observations, may be carr1ed on board

F




SHARK | B

AFFILIATION

PROPULSION

ELECTRICAL

. POWER

i

NAVIGATIONAL

EQUIPMENT

COMMUNICA-
TIONS
EQUIPMENT
SOUNDING
EQUIPMENT

EQUIPMENT

HABITABILITY

TYPE OF .
OBSERVATIf})NS

— Operated by the Marine Scfences Branch for -the Inland
Waters Branch, Department of the Environment,; Canada
~Centre for Inland Waters, Burlington, Ontario.

= One GM Diesel 6.71
-- Bunkers 189 gal.

— Endurance 72 hrs,
‘— Deckhouse control

- — Single screw with bronze propeller 36 x 32 - 4 blades.

— All wiring 110v, 32v and 24v in aluminum conduit with
breaker panels. S

—~ wired for shore power '

— Delco Remy Alternator with 32v standby generator on main
engine. . -

— magnetic compass
- Bromn gyro compass

— Pye AM Ship to Shore Radiophone
=~ VHF/FM Marconi Clipper 11 -

— Long range Ferrograph Maréoni Echo sounder (Recorder &
Dial Indicator)

. - electrical winch mounted on working platform on stern, 12v

motor , .
- large capacity compressor
~ spotlight (range 2 miles)
-+ Vulcan Electric Rectifier battery charging system.

- sleeps 5 comfortably .

2 fresh water tanks 200 imp. gal.

Buchanan electric hot water system

— stove and refrigerator

— hot and cold. water pressure system (with sink)

'
i

— this tug serves as a diving tender for scuba divers,




M.V. LAC ERIE
Affil lzanon

Operated under charter to the Marine Sciences Branch for the Inland

Waters Branch Department of the Envxronmcnt Canada Centre for Inland Waters,
Burlmgton Ontario.

Propulsion

l
1 i

Single screw and wheelhouse control. Powered by (Cummins VI2
dleqel en;,me gem,ratmg 600 hp i

{

Bunker capacnty 3000 gals.

’ Bridge Controls.

Electrical waer

2 Cummins generators ~ 30 kw at 220 a< _single phase, convertor to
supply 12v and 24v d-c.

Facilities for shore power hookup 220v a-c.

Navigation, Communications, and Echo Sounding Equipment
Na'vigatidn

gyro compass Anschutz (no repeaters)

radar Kelvin Hughes model 17, 24 mile range

: . standard magnetic compass
P searchlight

Commumcatzons

VHF/FM Marconi Clipper I1
AM Marconi CN 26

Echo Sounders .

| Kelvin Hughes model 32 M
Kelvm Hughes model 26 F




capacity 1700 gals.

H ydrographic Winches and Equipment

Can be fitted with various hydrographic and oceanographic winches for

3crmses at user’s requcst ]

i

qum capa‘cnty 2 {tons.

Habitability

Living accommodation for a total ot 6 people, heated cabins. Fresh water

I

!

f‘ Type of Observations

Vessel equipped to carry out small lake pollution research and survexllance
including studies of lake bottom geology, geophysncs lake sediments, and othu
Chdl‘dCtbl‘lSthS of the Great Lakes.

Remarks

‘ - Because of limited space, not all disciplines can be carried out simultan-
cously. ' !




' LEMOYNE -

[ |
‘A fﬁliaﬁrm
, Op"erated‘ by the Marine Sciences Branch for the Inland Waters Bianch.

Department of the Environment, Canada Centre for Inland Waters, Burlington,
X Ontario. '
N .

Propulsion |

"Twin screws driven by 2 — 354 Perkins diesel engines generating 200 hp.
Endurance 20 hrs. |
Deckhouse controls

Electrical Power _
Main generator — 120v a-c 3 kw diesel generator
2 generators, from main engines (rectified a-c system) to produce 36v d-c
3.5 kw each. ‘

1 converter for sounder operating from main generator 24v d-c 32 amps.
|
|

Navigation, Communications and Echo Sounding Equipment

Navigation
Radar: Decca RM 416 fitted with Decca Accurate Ranging Unit.
| Standard Magnetic Compass.
- A. Brown Gyro compass.

Communications |

IF/AM Radio Marconi CH25
VHE/FM Marconi Clipper II

Echo Sounders

Kelvin Hughes MS32M Mk3
Kelvin Hughes MS36M




- STURDY
Affiliation

Operated by the Marine Sciences Branch for the Inland Waters Branch,

Department of the Environment, Canada Centre for Inland Waters, Burlington
Ontario. | '

3

- Propulsion

Twin screws driven by 2 in-line 453 G.M.C. diesel engines.
Bunkers 200 gal. ‘
Endurance 16 hrs.

Deckhouse control.

Electrical
| Generators on main engines 7.5 kw at 24 d-c, or 1 1v a-c.
Lo

Nav:gat[z(mal Equipment

- Standard Magnetic compass.

Gyro compass — Arma Brown Mk30 with one repeater.
Radar — Kelvin Hughes 17/9. ‘

Communications Equipr_nent
1F/AM Radio — Marconi CH25
VHF/FM Marconi Clipper I1

Sounding Equipment

. Kelvin Hughes 36 F

Hydrographic Winches and Equipment -
~N

An “A” Frame is fitted across the stern, allowing the use of a winch such
as a gas-powered Swann Series 490 for sampling. '

+ Vessel may be fitted with additional navigational or electronic equipment
at user’s request.

One Hydro Products winch.




Type of Observations :

" This launch is equipped to study near shore arcas, lake bottom geology,
, geophysics, luke sediments, and othcr physical characteristics of the Great Lakes
| Region,

|
i

Remarks
- The launch operates m near shore or protected waters only on a daylight
b.ms No sleeping accommodations.

" Because of :limitcd space, all disciplines cannot be carried out simultan-

eously.

'



Hydrographic Winches and Equipment

1

‘ Vessel has an “A” frame fitted over the bow and Reimann and Georger
1000 TT winch, gas powered 6 hp. Briggs and Stratton engine.

: Can be fitted with small portable sélf-powered winches as required.

-1 hydraulic wihch
I 4 cylinder volvo.

|
Laboratory '

- There is a small laboratory (150 square feet) suitable for some, physical
and chemical measurements. :

t

Type iof Observations

Vessel equipped to study near shore areas, lake bottom geology, geo-
physics, lake sediments and other physical characteristics of the Great Lakes Region.

Remarks
P
The launch operates near shore or in protected areas on a daylight basis.
No sleeping accommodation.

Because of limited space, all disciplines cannot be carried out simultan-
cously. : ' o
i

]
Py




SURGE
Affiliation ‘

I

Oberated by ‘the‘ Marine Sciences Branch for the Inland Waters Branch,

Department of the Environment, Canada Centre for Inland Waters, Burlington,
Ontario. : - : :

Propulsion

- Twin screws driven by 2 — 185 V-8 Cummins engines. o
| . . Bunkers 200 gal. i , !
Lo ' Endurance 16 hrs, '
‘Deckhouse control.

{

Electric_a_l

. )
i
. o

|

Generators on main engines 7.5 kw at 24y d-c, or 110v a-c.

Navigational Equipment
Standard magnetic compass

Gyro compass — Arma Brown Mk30 with one repeator
Radar — Decca 217

Communications Equipment

t

: IF/AM Radio — Marconi CH25
VHF/F M Maljconi Clipper I1

' Séunding Equipment

; Kelvin Hughes 26 A

Hydrographic Winches and Equipment

! . ; !
An ‘J'A” Frame is fitted across the stern, allowing the use of a winch such
as a gas powered Swann Series 490 for sampling.

Vessel may be= fitted with additional navigaticﬁnal or electronic equipment
at user’s request. ;

One Hydro Products winch.
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| |
!

I |-

| H

|

Type ()fI Observations

| “This launch can be equipped to study near shore arcas, lake bottom
geology. geophysics, lake sediments, and other physical characteristics of the Great
Lakes Region. o

Remarks

The launch operates in near shore or protected waters only on a daylight
basis. No sleeping accommodation. ;

Because of limited space, all disciplines cannot be carried out simultan-
eously. ‘ ' »




I AQUA
A fftliatzon ;

Operated by the Marine Sciences Branch for the Inland Waters Branch, .,

Department of the Envnronment Canada Centre for Inland Waters, Burlmgton,
Ontano ’

i N P Propulsion

Twm SCTEwWs dnven by 2 — 6 cylinder Perkins diesels generating 200 hp.

Bunkers — 200 gals.
Endurance — 20 hrs.
Deckhouse éc()ntrol.

i

Elec lrlcul Power

7 5 kw smgle phdse at | lOv a-c or 24y d-c

b ' I’
|

T | Nav‘igationél Equipment

Standard magnetic compass
Radar-Decca 217
Arma Brown Gyro’-compass

B

, i ' ; o
! : ' ) . f'
I .
' Communchtzons Equzpment

' IF/AM Radio — Marcom CH25
-VHF/FM Marconi Clipper -

Sounding Equipment o " :

Edo 9040

| Hydrographic Wiriches and Equipment

The launch may be fitted with small self-powered wmches at user’s
P request. Addltlonal électromc equipment may also be added as required.,

l Swann wmch




Type é)f Observations
| This launch is used to study near shore lake bottom geology, geophysics,
lake seqimcnts, and other physical characteristics of the Great Lakes Region.

Remarks

! The launch operates in near shore or protected waters only on a daylight
basis, no sleeping accommodation, . ' i




"7 AGILE
Affi lzatxon

i Operated by the Marine Sciences Branch, for the Inland Waters Branch,

Department of the Envxronment Canada Centre for Inland Waters, Burlington,
Ontano . '

Propulsion

'Twm screws driven by 2 V-8 Cummms dlesels generatmg ”OO hp ,

{ Bunkers — 200 gals.
Endurance — 20 hrs.
Deckhouse control.

!

|
|
Electrical Power

7.5kw single phase'as 110v a-c or 24v d-c.

Nayigational Equipment
1 Brown — Gyro compass

Radar-Decca 217
Motorola R.P.S. system

Communications Equipment

TF/AM radio — Marconi CH25
VHF/FM Marconi Clipper II

Soimding Equipment
‘, Kelvin Hughes 26A .
Hyd_rographic Winch‘esl and Equipment

i This: launch may be fltted with small self-powered winches at user’s
request. Addxtlonal electronic equipment may also be added as required.

“A” Frame at 'stern.

!
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~ Type of O:bsgerva'tions

L | ' . ’
~ This launch is used to study near shore lake bottom geology, geophysics, -
lake sediments, and other physical characteristics of the Great Lakes Region.

Remarks

. The taunch operates in near shore or proteéted watcers only on a daylight

basis, no sleeping accommodations.




i

APPENDIX B. Major Ship and Launch Schedules

Table 5 1972 Field Program - Major Ships |
Tabie 6 ° 1972 Field Activities of Ships and Launches
Table 7 Launch Schedule, 1972




: i ¥ - ' ) _ - ‘- - -
_ | ;

Lake

.Ontario

Erie

Huron

Ontario

Ship

KARLSEN

- KARLSEN

KARLSEN -

" LIMNOS

K

3 1972 FIELD PROGRAM - MAJOR SHIPS

Cru1se

- 72-00-101

72-00-102
72-00-152

72-00-103

72-00-104

- 72-00-105
72-00-106

72-00-156

72-00-106
72-00=107

72-00-157
72-00-108
72-00-109
72-00-110

72-00-160
72-00-111

72:00-112

72-01-101
72-01-102
72-01-103
72-01-105
72-01-155

72-02-101

72-05-101"

72-02-102
72-02-103

'72-05-102

72~00-002
72-00-003

72-00-004
72400-005
72-00-006

72-00-007
72-00-008
72-00-009

N

: TABLE 5

; Dates

March 13 < 16
March 21 - 30
April 3 - 9
April 10 - 14
April 17 - 22
May 17 - 19

- May 23 - 27

- May 29 - June 23
June 19 - 23
June 26

June 26 - July 1
July 17 - 21
July 24 - 29
‘Aug. 28 - 30
Sept. 5 -9
Sept. 11 - 16
Sept.. 18 - 22
Oct. 3-6

Oct. 11 - 16
Oct. 17 - 21
Oct. 23 - 28
Nov. 20 - 24
qu; 27 - Dec. 2
April 24 - 28
June 5 - 11

July 31 - Aug. 5
Sept. 27 - Oct. 2

Nov. 10 - 15
May 1 - 12
Aug; 8 -18

50ct, 30 - Nov. 10

Mar. 27 - 28

April 4 - 7 -
April 10 - 13
April 17 - 20

- April 24 - 26
May 1 - 4

. May 8 - 11

- May 15 - 19

Type of Cruise é

Decca Mooring

Met ‘Buoy Mooring
Decca Calib.
00PS - Phase 1
O0PS - Phase II

Eng{neering trials
00PS Phase I

‘00PS Phase II -

00PS Phase I
Intercomparison

O0PS Phase II -
O0PS Phase 1
00PS Phase II
Decca Calib. -
O0PS Phase I

O0PS Phase 11
Moni tor

~ Heat Content &

Surface Eutrophication
Moorings
00PS Phase 1

00PS Phase 11

"00PS Phase 1

00PS Phase 11

Monitor
Moni tor
Monitor
Monitor
Monitor

Monitor & Moorings
Monitor & Moorings

Monitor & Moorings

Met Buoy Moorings
Heat Content & Eutrophication
Study

Current Meters & Coastal
Chain Dye Barge




.~ Ship

Cruise

Lake | Dates Type§ of Cruises
. | | !
* . Ontario LIMNOS - 72-00-010 May 29 - 31 Dye Diffusion Study
_ 72-00-011 June 5 -9 Energy Budget & Heat Content
| ] and Eutrophication Study
72-00-012 - June 12 - .22 Bathymetric Survey
72-00-062 June 26 Intercomparison
. 72+00-013 June 26 - 30 Dye D1ffus1on Study
72-00-014 July 4 - 8 Current MeterMoor1ngs
72-00-064 July 10 - 14 Cross Lake Temp. Transect
72-00-015 - July 17 - 20 Dye Diffusion Study
72-00-016 Aug. 8 - 12 Cross Lake Temp. Transect
72-00-017  .Aug. 14 - 19 Dye DiffusionStudy
72-00-018 Aug. 21 - 24 Current Meter Moorings
72-00-019 Aug. 28 - Sept. 9 Dye Diffusion Study
72-00-020 Sept. 11 - 22 Bathymetr1c Study
72-00~-021 Sept. 25 - 30 Dye Diffusion Study
72-00-022 Oct. 2 -6 Cross Lake Temp. Transect
: 72-00-024 Oct. 16 - 20° Dye Diffusion Study
| R ; o & Moorings :
72-00-025 Oct. 23 - Nov. 10 Bathymetric Survey
72-00-026  Nov. 15 - 17 Met Buoys and Coastal Chain
72-00-027 Nov. 20 - 25 Current Meter Moorings
f 72-00-028 Nov. 27 - Dec. 2 Decca Calib. & Bathymetric
A : - ‘Survey
72-00-029 - Dec. 5 - 9 Heat Content and
- ! ‘ Eutroph1cat1on Study
72-00-030 ~ Dec. 11 - 15
| 72-00-031: . Dec. 18 - 21 !
Ontario PORTE. 72-00-201 April 4 - 8 Heat Content
DAUPHINE '72-00-202-  April 10 - 12 "
' 72-00-203 April 17 - 19 "
72-00-204 Apr11 24 - 26 "
72-00-205 May 1-3 ' "
72-00-206 May 8 - 10 "
72-00-256  June 5 - 8 - ' "
B . 72-00-207° Oct. 3 -5 !
IR 72-00-208 Dec. 3 - 8 "
? 72-00-209  Dec. 11 - 14 "
72-00-210  Dec. 18 - 20 g
Erie PORTE 72-01-201 June 26 - 30  Monitor
: DAUPHINE .72-01-251 Aug. 28 - Sept. 1 Monitor
* Ontario = LAC.ERLE 72-00-301 Jan. 10-- 14 NTA & MOSES
. 72-00-302 Feb. 14 - 18 NTA & MOSES
) 72-00-303 Mar. 16 - 24 NTA & MOSES
, 72-00-304 - . Apr. 5 - 11 Met Buoy Instrumentation
, 72-00-305 Apr. 10’— 25 " & Monitor

=




Lake

Erie

Ontario :

Cruise

72-00-307
72-00-308
72-00-309
72-00-310

- 72-00-311

72-00-361

72-00-312

72-00-313
72-00-363

. 72-00-314

72-00-364

- 72-00-315 -
72-00-366 .

72-00-317

72-00-318
72-00-319
72-00-369
72-00-320
72-00-322

72-00-323
72-00-373
72-00-324

72-00-374
72-00-375

72-01-301

Dates

April 30 - May 4

May 15 - 19
May 29 - June 2
June 12 - 16
June 20 - 22
July 5 - 7
June 6

June 27 - July 1
July 10 - 14
July 17 - 18
July 24 - 28
Aug. 1 - 5
Aug. 8 - 12
Aug. 18 - 19
Aug. 21 - 24
Sept. 5 - 10
Sept. 12 - 15
Sept. 15 - 16
Sept. 18 - 24
Oct. 2 -6
Oct. 10 - 12
Oct. 19 - 24
Oct. 25 - 26

" Oct. 30 - Nov. 3
ﬁov; 6 - Nov. 8

Nov. 21 - 22

Dec. 3 -8
Aug. 28 - 31

Types of Cruises
Met Buoy and FTP

Pesticide Monitoring

‘Intercomparison

Service Met Buoys & FTP
NTA
Service Met & FTP

FTP
Service Met & FTP

NTA

Service Met & FTP. .

Service Met
FTP

NTA :
Service Met
Service Met

Service Met -
NTA
Service Met Buoy

NTA
Remove Met Buoy Gear

Iron-Manganese Nodule Study
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1
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'M.V. MARTIN KARLSEN

STATISTICS

Statistics Summary
Great Lakes
Lake Ontario

M.V. MARTIN KARLSEN
M.V. MARTIN KARLSEN - Lake Erie
M.V. MARTIN KARLSEN - Lake Huron
C.S.S. LIMNOS - Great Lakes
M.V. LAC ERIE - Great Lakes
M.V. LAC ERIE - Lake Ontario

M.V. LAC ERIE - Lake Erie

C.C.G.S. PORTE-DAUPHINE - Great Lakes
C.C.G.S. PORTE-DAUPHINE - Lake Ontario
C.C.G.S. PORTE-DAUPHINE - Lake Erie

. . - -.,



GREAT LAKES SURVEY 1972
SUMMARY OF ACTIVITIES

C.S.sS. LIMNOS M.V. MARTIN KARLSEN, LAC ERIE and PORTE DAUPHINE

| Lakes 0ntar1o, Er1e Huron M1ch1gan and Georgian Bay

§

g STATISTICS
I
Total number of cruises -+ 100
Distance steamed, miles ' o 50,000
Monitor stations occupied : 2,594
Total number of water samples - 20,409
Plankton hauls 1,065
Chemical analyses : © 72,761
Mechanical bathythermograph casts ‘ 110
Electronic bathythermograph casts R ‘ - 2,879
Bacteriological ana]yses L v 1,050
Grab samples ‘ : ' 53
Cores, diver and gravity 89
Drogues tracked | - 27
Moorings established ' 174
Moorings retrieved , - 149
Reversing thermometer observations S 1,908
Weather observations every half hour - 33
Weather observations every three hours (A.E.S.) 2,236
Weather observations every hour: 5,815
Continuous days 'recording of:
air temperature : : 293
solar radiation S ’ 377
relative humidity ‘ , : 298
water temperature in hull - 326
water temperature towed 320
solar (I.R.) radiation . 315
conductivity = = : ‘ 21
fluorometer , , 3
Echo ‘'soundings, days ' 35
Transm1ssometer (for turbidity) o 23
Carbon samples o | 421
 Plankton samples 1,051
Secchi disc observations ' 821
Light profiles 97
Wave obseryvations ' S 30
Integrated samples ' 8
Mercuty samples o © 3
Engineering test ]
Power load test ' : 1
Digitizer replacement in fixed temp. profile 7
Suspended mineral samples , 107
Particulate C-H-N samples 107
Monitor of fixed temperature profiles : , 17
Met buoy hymet cans (replace & monitor) 89

Met buoy hymet cans (monitor) 88
Table 8 |




" M.V. MARTIN KARLSEN
GREAT LAKES

1972
STATISTICS
Total number of cruises | o
Distance steamed, miles | S 15,835
Monitor stations occupied 1,026
Total number of watef samples o 17,802
Plankton hauls » f 1,013
Chemical analyses o 70,361
Mechanical bathythermograph casts’ 14
' E]ectronic.bathythermograph~casts S - 1,172
. Grab samples o F 78
- Cores, gravity ', | . ; 51
Moorings established k 66
| Moo?ings retrieved - oy 52
Reversing thermometer observations 1,588
Weather observations every three hours (A.E.S.) 1,082
- Weather observations everyvhouf 2,678
_Continuous days recording of: |
. solar radiation’ - 180
air temperature - v 144
relative humidity ‘ 149
water temperature in hull = 142
water.temperature towed : 133
solar (I.R.) radiation 172
Carbon samples | 421
Plankton samples ‘ : 97
Secchi disc | » 536
Light profile - 97
Wave observations b 28
InteQrated samples . 8
Mercury samples o | 3
Engineéringztest | | 1
Power Toad test 1
Table 9




M.V. MARTIN KARLSEN
LAKE ONTARIO

I

1972 .
STATISIICS
Total .number of ‘cruises 16
Distance steamed, miles 7,229
Monitor Station# occupied _ 447
Total number -of Water samples 10,764
Plankton hauls | 817
Chemica] analyses 45,156
Mechaqica] bathythermograph casts 1
E]ectﬁonic bathythermograph casts 601
grab samples '
‘cores, gravity 9
Moorings established 62
Moorings retrieved 48
Revérsfng thermometer observations ‘ 838
Weather observations every three hours (A.E.S.). 708
Weather observations every hour (A.E.S.) 2,678
Continuous days recording of: |
' solar radiation | 122
air temperature i 97
relative humidity 97
water temperature in hull 97
water'tehperature towed 92
solar (I.R.) radiation . 114
Plankton samples 867
Secchi disc | 281
Light profile 97
Wave observations 22
Engineering test 1
Power Toad test 1
Integr?ted sample 8

Table ]Q




M.V. MARTIN KARLSEN
LAKE ERIE
1972
STATISTICS

Total number of cruises

Distance steamed, miles

Monitor stations occupied

 Total nﬁmber of water samples
Plankton hauls

Chemical analyses

Mechanical bathythermograph casts |
Electronic bathythermograph casts
Grab samples

Cores, gravity .

Moorings established

Moorings retrieved

,Revefsing thermometer observations

3,940
307

2,051
101

6,789

- 304

20
1

1
424

Weather observations every three hours (A.E.S.) 162

Continuous days recording of:
 solar radiation
air temperature
relative humidity
- -water temperature-in hull
water temperature towed
solar (I.R.) radiation
Carbon samp1es
Secchi disc
Wave observations
Mercury samples
Plankton samples

K

Table 11

30
19
24
17
22
30
421
123

68




7 ;Total number of cruises _:‘ S
fDistadce steamed miles |

" “Moni tor stat1ons occup1ed X

LTotal number of water samples

__Chemical ana]yses P 5
"e'Mechanical bathythermograph casts
.Electron1p bathythermograph casts
:'~Bacter1oﬂog1ca1 analyses '
. Grab samples -

M.V MARTIN KARLSEN

|

LAKE HURON
o192
STATISTICS -

P1ankton hau]s

Cores, gravlty;':

| Moorings established -

Moorings - retrieved

?TRevers1ng thermometer observat1ons
‘Weather observatlons every three hours
.Cont1nuous days record1ng of

“'solar radiation
ksoIar (I R.) rad1at1on o
"pair temperature -
V'relat1ve hum1d1ty
 water temperature in: hull
water temperature towed
*:f'phytoplankton samples
"-secch1 d1sc '

4,665
270

4,987

95

18,416

267
3,323

132




C.S.S. LIMNOS
- GREAT LAKES
1972 - STATISTICS

o ‘Total numbef of cruises | : ‘ 30
B S Distance steamed, miles _ | " WAl
o Monitor stations occupied | ' 604
, Tota] number of water samples | 774
 Plankton hauls . | » 2
| ‘Chem1ca1 analyses . ' . | 1,538
Mechanical bathythermograph casts 24
E]ectron1c bathythermograph casts 1,122
b Bacter1o1qg1ca] analyses. 1,050
: Cores, gravity | f ‘ S .5
; Drogues tracked ' , o ‘ 27
| Moorings established = | 107
Moorings retrieved 95
Reversing thermometer observations. o - 164
‘Weather observations every hour 2,511
Weather observations every three hours (A.E.S.)
- 904
Weather'observations every half "hour 33
Cont1nuous days record1ng of: '
solar radiation : o 149
air temperature S 149
relative hﬁmidity ': 149
l | o waﬁek temperature in hull 144
5 ; water temperature towed : 134
solar, (I.R.) radiation ; 143
fluorometer ' : ' 3
Digitizer replacement ‘ 1
Echo sounding days | ‘ - 35
Transmissometer (for turbidity) = 10
'Secchi disc observations S 45
~ Table'13
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LAC ERIE
- © GREAT LAKES
| : 1972

STATISTICS

Total number of cruises

Distance steamed, miles

Monitor stations occupied

Total number of water samples =~ |-
Plankton hauls

Mechanical bathythermogqaph casts
Grab samples '

Cores, gravity

' Cores, diver

Moorings established
Moorings retrieved |
Met buoy hymet cans (replace & monitor)

. Met buoy fymet cans (monitor)

F.T.P. buoy monitor
F.T.P. digitizer replacement

Table 14

33

10,000

367
160

' 50
50

45

33

33

89
82
17



|

" LAC ERIE

LAKE ONTARIO
1972

STATISTICS
Total number of cruises | 24
Distance steamed, miles| 9,000
‘Monitor stations occupied - _ 344
Total number of water samples 140
Plankton hauls : 50
Chemical analyses i : _ ‘ | S
Mechanical bathythermograbh casts 50

Electronic bathythermograph casts
Bacteriological analyses

Grab samples o . 20
Cores, piston and gravity | 6
Drogues tracked o

Moorings established 1
Moorings retrieved -2

" Reversing thermometer observations

Weather observations every three hours

 Digitizer replacement 6
F.T.P. monitors : o 17
Met buoy monitor . . - 82
Met buoy change & monitor 89

| Table 15



N A N N O =N

" LAC ERIE
LAKE ERIE

1972

 STATISTICS

Total number of cruises
Distance steamed, miles
Monitor stations occupied
Total number of water sémp]es

~ Plankton hauls

Chemical analyses

Mechanical bathythermograph casts
Electronic bathythefmograph.casts
Bacteriological .analyses

Grab samples | .

Corgs; piston and gravity
Drogues tracked

Moorings estéb]ished

Moorings retrieved

Réveqsing thermometer observatﬁons
Weather observations every three hours

"Table 16

1,000
23
20

25
: 25




_ PORTE DAUPHINE
* GREAT LAKES

Table 17

; 1972
o - STATISTICS
Total number of cruises . - 13
Distance steamed, miles 6,738
. Monitor stations occupied 597
Total number of water samples 1,673
Chemical analyses | | 862
Mechanical béthythermdgraph casts’ 22
| . Electronic bathythermograph casts. .. 585
Weather observations every three hours (A.E.S.) -
| S 250
Weather observations every hour 626 -
" Reversing thermometer observations 156
Secchi disc readings 240
' Wave observations 2
Plankton samples 80
Transmissometer readings 13
Particulate C-H-N samples 107
~ Suspended mineral samples 107
Continuous .days recording of:
‘ solar radiation f' 48
water temperature in hull 40
water temperature 44
conductivity 21




-)

PORTE DAUPHINE

LAKE ONTARIO
1972
| STATISTICS
Total number of cruises
Distance:steamed, miles
Monftor stations occupied

‘Total number of water samples

Plankton hauls
Chemical analyses

Mechanical bathythermograph casts

Electronic bathythermograph casts
Bacter101ocha1 ana]yses

Grab samp]es

Cores, piston and gravity

Drift cards launched

Drogues tracked

Moorings established

i

Moorings retrieved

| Reversing‘thermometer observations |
‘5 Weather observatTons every three hours (A E S.)

Weather observations every hour

Continuous days recording of: |
solar radiation
air temperature
relative humidity"
water'temperature in hull
water temperature towed
conductivity

Secchi disc

Wave observations

~Table 18

1
5,385
484
976

492
22
470

106

200
520

32

35
34
21
200



"PORTE,DAUPHINE

" LAKE ERIE
1972
- STATISTICS

Total number of cruises
Distance steamed, miles

- Monitor stations occupied

Total number of water samples
Ptankton hauls

Chemical analyses

Mechanical bathythermograph casts
Electronic bathythermograph casts
Bacteriological analyses .

Grab samples

-Cores, piston and gravity -

Drift cards, launched

Drogues tracked .

Moorings established

Moorings retrieved

Reversing thermometer observations

Weather observations every three hours'(A.E.S.)

Weather observations every hour
Continuous days recording of:
solar radiation
air temperature
be]ative humidity
water temperature in hull
water temperature towed

Plankton samples
Wave observations

-Secchi disc

1

Transmissometer
Particulate C-H- Nsamples

Suspended mineral samples

|
I

Table 19

1,353
113
697

370

115

227

50
106

10

10
80

40
13
107
107



APPENDIX D STATION PbSITIONS (CHARTS AND TABLES)

Fig. 9  Monitor Positions Lake Ontamo

. | Fig.l 10 Monitor Positions Lake Erie - M.V. MARTIN. KARLSEN

Fig. 11 Monitor Positions Lake Erie - CCGS PORTE DAUPHINE

Fig.f 12 Moni'tor Positions Lake Huron, Lake M1chlgan, Georg1an Bay
Fig. 13 0.0.P.S. Phase I Stations

Fig. 14 0.0.P.S. Phase II Stations

Fig. 15 Main Current Meter Moorings - Lake Ontamo Auxilliary Moorings
Fig. ]6 Wi nter Current Meter Moorings

Fig. 17 Oshawa Coastal Chain!

Fig. 18 Presqu'ile Coastal Chain

Fig. 19 Decca Moorings

Fig. 20 Heat Content Survey Stations - CSS LIMNOS

Fig. 21 Heat Content Survey Stations - CCGS PORTE- DAUPHINE

Fig. 22 Temperat ure Transect Stations '

Fig. 23 Meteoro]ogma] Buoy Moorings

Fig. 24 . _Therm1stor Chain Moormgs

Fig. 25 NTA Survey Stat1ons

Fig. 26 Pesticide Monitor Stations (no '‘chart)

Fig. 27 Fe - Manganese Study Stations
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Station Number»'

CVWONGO GIHWN—

!

LAKE ONTARIO - 1972/73

TFYGL

Latitude N.
43° 19' 12"

43° 17' 18"

43°
43&’)
43°

43°
43°
430
43°
43°

43°
43°
43°
43°
43°

- 43°
43°
43°
4v3(l

43e

43°
43°
43°
43°
43°

43°
43°
430
43°
43°

43°
43°
43°
- 43°
43°

14!
174
22"

25'
29'

33"

37!

;34'

30
25"
21"
17!

13{

15'
17"
21"

25!

30"

34"
36"
38!
39"
42

45!
47'
39"
26"
16!

18!
19'
18’
214
26"

']2" . .

18"
00"

54"
OOII

06 n
12"

24"
1 8“

541! "

24"

18"

OOII

0.6"
]8'_'
24n
54',I
18"

54"

24n’

54"
30“
]'8“

06“
24“
OOII
0_0"
']2"

OOII
24“
12"
42“
00"

L - ' | ‘
~ MONITOR STATION POSITIONS ' Aug. 10, 1971

Longitude W.

.79°

79°
79°
79°
79()

79°
79°
79°

. 790
- 79°

79°
79°
79°

- 79°

79°

79°
79°
79°
79°
79°

79°
79°
79°
79°
79°

79°
79°

. 790

79°
79°

790
79°

79°

78°

78°

42'
39!
34!
33!
33!

34°
35!
31!

27|

24"

24"

24
24"
24"
24"

15
15!
15!
15
15!

15'
21!
18!

15!

12!

07'
05'
06’
06'
08'

06'
04'
02'
48'
48'

OOII [
06"
12“

42"‘..
00"

36"
48"
36"
]_8”
00"

OO 1}
OOII
Ooll
00"
OOII

0011

'Oon :

00"

»00“
,OO”

00"
Ooll
OO'II‘
OOII
48"

48"‘
42l‘l
OO(,I
OO“
48“

30“

24"

24"
00"
Oon ‘




43°

43°

- 43°
Loase

43°
43°
43°
43°

430

43°
43°

43°

43°

43°

43°
43°
43°
43°
43°

43°

" 43()

43°
43¢
43°

43°

.43°

43°
43°
43°

43°
43°

. 43°

43°
43°

43°
43°
43°
43°
43°

Latitude N..

30' 18"
34" 36"

39' oo"

43" 18"

47' 36"

5" ! ) OOIVI
51' 18"
53' 00"
52' 00"
48' 36"

39' 00"
26' 00"
24! 24!!
24' 24"
26' 00"

39| OO"
52' 00"
56' 00"
57;1 12"
58' 00"

56' 18"

52' 00"
47' 00"
43' 18"
39" 00"

34" 42"
30' 18"
26' 00"
22! .OO_”
21' 18"

17' 18"
16' 30"
20" 48"
26' 00"

39|» 100" .

52' 00"
56' 18"
52' 54"
52' 00"

52' 00"

78°
78°
78°

-78°.

780

78°
78°
78°
78°
78°

78°
78°
78°
78°
78°

78°
78°
78°
77°
77°

77°

77°
77°
77°
77°

77°
77°
77°
77°

77°

77°
77°
- 77°
77°

77°.

77°
77°
77°
77°
77°

48" 00"

48' 00"

48' 00"
48* 00"
48' 00"

48' 00"
42' 06"
30' 00"

30' 00"
30" 00"

30" 00"

30" 00"
30" 00"

12' 00"

' Longitude W. :

']2| Ooll .

12' 00"
12' oo"

12' 00"

55' 48"
54' 00"

54' 00"

754{ 00"
54' 00"
54' 00"
54' 00"

54'. 00"

54" 00"

54' 00"
54' 00"
44' 00"

!
!

36' 00"

27| 30"
301 124
36" 00"
36' 00"

36' 00"
36' 00"
32' 00"

31' 00"

]8| OOII




~* Station Number Latitude N. Longitude W.
| 70, | 43° 39' 00" - 77° 18' 00"
n 43° 26" 00" ~77° 18" 00"
o AT 43° ‘21" 36" 77° 18' 00"
L 72 43° 18" 42" 77° 18' 00"
I - T.P. 43° 18' 42" 77° 06" 30"
S 73 : 43° 17' 12" 77° 00' 00"
o 7% ©43° 21" 42" 77° 00' 00"
! | 75 43° 26' 00" 77° 00' 00"
76 43° 30' 18" 77° 00' 00"
P | 77 C43° 34 42¢ ~77° 00' 00"
I 78 . 43° 39' 00" 77° 00' 00"
T | 79 43 43' 18" 77° 00' 00" °
y - 80 | 43° 47' 42" 77° 00' 00"
I o 81 ©43° 52' 00" 77° 00' 00"
| 82 . 43° 52' 00" 76° 42' 00"
i o 83 43° 39' 00" 76° 42' 00"
84 43° 26" 00" 76° 42' 00"
| 85 43° 23' 00" 76° 42' 00"
' T.P. 43° 26' 54" 76° 35' 48"
] | 86 43° 28' 36" 76° 32' 06"
y 87 | 43° 34' 00" - 76° 24' 00"
l 88" © 43° 39" 00" 76° 24' 00"
| 89 43° 43 12" -~ 76° 24" 00"
| 90 43° 47" 42" 76° 24" 00"
l T.P. - 43° 50" 36" 76° 24" 30"
. 91 © 43° 52 Q" 76° 24' 00"
I T.P. 43° 56' 00" 76° 20' 00"
T.P. . 43° 55 30" 76° 15' 18"
= 92 | 43° 56' 18" 76° 12' 00"
! . T.P. | 143° 55' 30" 76° 15' 18"
93 44° 00' 42" 76° 30' 00"
' “T.P. 144° 02' 12" 76° 33' 36"
1 % 440 09" 18" 76° 36' 00"
L T.P. 44° 05' 12" - 76° 38' 30"
! | 95 - 44° 00' 36" 76° 48' 00"
I- P Jr '
L | |
| 19/12/71




~TTTSNOILYIS HOLINOW 2/6L

C 33 v oL By S

® R o 0 v 4

£3 LT




18

T — maa— .. — —— e EE— . S T SE—

(UOLSJDA" PIDNPaAU)

i3
= —-

e SNOILWLS =7
| HOLINOW 'Ll "BH
Y3 V1 -




LAKE ERIE MONITOR POSITIONS
B o =
1972 97

- Station Number  Station Number . Latitude N. Longitude W.
Pl 1 42° 47' 24" 79° 12' 06"
2 2 - 42° 50' 36" 78° 57' 30"
T.P. 42° 46' 54" 78° 56' 54"

3 3 42° 46' 42" 78° 55' 30"
4 42° 46' 54" - 78° 57' 36"
5 4 - 42° 39' 06" 79° 08' 00"
6 ' ? . 42° 38' 30" 79° 16' 18"
7 5 42° 37' 54" . 79° 24' Qo"
'8 : 42° 30" 48" 79° 28' 42"
9 6 42° 23' 54" 79° 32' 48"
10 | - 42° 32' 18" 79° 37' 00"
1 7 ~ 42° 40' 48" 79° 41' 30"
12 ' ' 42° 48' 12" 79° 33' 30"
13 8 42° 49' 30" 79° 34' 30"
14 . 42° 46" 12" 79° 47" 30"

T.P. ,42° 45" 00" 79° 55' 30"
15 9 -1 42° 45' 12" 80° 00' 48"

T.P. 42° 43' 00" 80° 03' 12"
16 10 42° 42' 42" 80° 14' 54"
17 : _ 42° 42' 12" 80° 13' 30"
18 1 42° 38' 30" 79° 56' 00"
19 . 12 42° 31' 00" 79° 53' 36"
20 13 42° 20' 00" 79° 45' 30"
21 14 42° 16' 36" 79° 57' 18"
2 42° 19" 48" 80° 00" 00"
23 ; .- 42° 25' 18" - 80° 04' 48"
24 : 15 42° 30' 54" 80° 09' 12"
25 16 42° 29' 06" 80° 18' 18"
26 - 17 42° 20' 18" 80° 12' 48"
27 | : 18 : 42° 12' 48" 80° 07' 42"

. : .

- 28 19 42° 02' 48" 80° 27' 06"
29 o - 42° 05' 54" 80° 29' 00"
30 - j 42° 14' 54" 80° 33' 36"
31 20 42° 24' 00" 80° 38' 12"

32 ‘ -42° 32' 54" 80° 45' 30"
33 .21 42° 34' 30" 80° 44' 00"
34 R 42° 35' 30" 81° 01' 00"
35 22 42° 36' 18" 81° 17' 54"
36 ' 23 42° 25' 48" 81° 12' 18"
37 . ' 24 42° 15' 12" 81° 06' 24"



z' 1

1972 19N S | i

Station Number -Station Number Latitude N. Longitude W. |
38 25 42° 04" 54" 81° 00' 42" I —
39 o ' 41° 55' 54" 80 55' 00" ,
40 - 26 410 54* 24" 80° 55' 00" - -
4 | | 41° 50 00" 81° 08' 54"
42 27 41° 45' 48"~ 81° 23' 00" I
43 -, . 28 "~ 41° 56' 06" g1° 28' 42" -
a4 29 - 42° 06' 36"  81° 34' 30" l
45 30 . 42°16' 54" - 81° 40' 18" |
46 o 42° 21' 30" g1° 42' 24" -
47 SR | 42° 23' 48" 81° 44' 00" !

T.P. ' 42012' 54" 81° 50" 00" o
48 : | : 42° 11* 30" g81° 55' 18"

. 49 32 42° 08' 06" 82° 08' 24" - i
50 . 33 | 41° 57' 54" 82° 02' 30" o
5. 34 41° 47' 18" 81° 56' 42" | I
52 35 - 41° 36' 54" 81° 50' 48" |
53 | 36 41° 31' 48"  81° 42' 30" -
54 | - - 41° 36" 24" 81° 53' 48" l
55 | 37 ©471° 40" 54" g2° 05' 12"

56 38 . 41° 50" 18" g82° 12' 48" N
57 ' 42° 02' 48" 82° 21" 54" l
58 39 ~ 42° 03' 48" 82° 24' 24"
59 - 41° 55' 54" 82° 24' 30"

T.P. | 41° 47" 42" 82° 26' 06" l

60 . 40 41° 48' 48" 82° 30" 06"
61 41 41° 38' 30" . 82° 24' 12" I
62 o 41° 31' 54" g2° 27' 12" -
63 42 41° 25' 12" 82° 30 12" |
64 43 41° 34' 00" 82° 38' 06"
T.P. o 41° 39' 54" - 82° 37' 00" | i
- T.P. ‘ 41° 38' 18" 82° 43' 42"
65- 44 © 41° 44" 18" 82° 44" 00" l
no 45 | 41° 54' 42" 82° 50' 24"
68 48 - 41° 49' 54" - 83° 01' 06"
66 46 41° 41' 06" 82° 56' 00" I
67 . 47 41° 43" 36" 83° 09' 00"
69 49  41° 53' 30" 83° 11' 48" '
70 50 | 41° 56" 48" 83° 02' 42"
17/2/72 I




1972

LAKE ERIE MONITOR POSITIONS

1971
Station Number

Latitude N.

A T I . . ‘ -
= : - R N - EE O
. - T — .

Station Nu%ber‘

CONDT W ON—

1
2 N
3

20

21

22
23
24

42°
42°
42°
42°
42°

42°
42°
42°

42°
- 42°

42°

42°

42°

42°

42°

42°
42°
42°
42°
42°

42°
42°
42°
42°
42°

42°
42°
42°
42°
42°

42°
42°
42°
42°
42°

42°
42°
42°
42°
42°

47'
50
46'
46'
46|

39!
38'
37!
30'
23"

32
40"
48'
49'
46"

45'
45'
43"
42"
42'

38"
3!
20
16'
19!

25"
30
29'
20!
12!

02"
05"
14"
24"
32"

34"
35'
36"
25'
15"

24"
36"
54"
42"
54"

06"
30"
54"
48"
54"

]8"
48"
12"
30"
12"

00"
12"
OOII
42"
]2“

30 "
OO "
00"
36"
48"

]8“

54" '

06"
']8"
48"

48"
54"
54"
00"
54"

30 1]
30 n
]8"
48"
]2"

Longitude W.

79° 12' 06"
78° 57' 30"
78° 56' 54"
78° 55' 30"
78° 57' 36"

79° 08' 00"
79° 16' 18"
79° 24' 00"
79° 28" 42"
79° 32' 48"

79° 37' 00"
79° 41' 30"
79° 33' 30"

79° 34' 30"
79° 47' 30"

79° 55" 30"
80° 00' 48"

80° 03' 12"
80° 14' 54"

80° 13' 30"
79° 56' 00"

~79° 53' 36"

79° 45' 30"
79° 57° 18"
80° 00' 00"

80° 04' 48" .

80° 09' 12"

80° 18' 18"
80° 12' 48"
80° 07' 42"

80° 27' 06"
80° 29' 00"
80° 33' 36"
80° 38' 12"
80° 45' 30"

80° 44' 00"
81° 01' 00"
g1° 17' 54"
gi° 12' 18"
g81° 06' 24"




1972

_ 197
" ' . Station Number - Station Number
| D 38 25
o ' .39 -
: ' 3 © .. 40 26
T | - 41
C S 42 27
43 28
44 29
45 30
46
47 31
Lo T.P.
: 48
49 32
50 33
51 34
52 35
53 - 36
54 '
55 37
56 38
( 57 |
58 39
59 '
~T.P.
60 40
61 41
62 l
63 42
r 64 43
T.P.
T.P.
- 65 44
71 45
68 48
66 46
67 47
69 . 49
70 50
|
i | :
- 17/2/72

Latitude N.
42° 04' 54"
41° 55' 64"
41° 54' 24"
41° 50' Q0"

41° 45' 48"

41° 56' 06"
42° 06' 36"

42° 16' 54"

42° 21' 30"
42° 23' 48"

42° 12" 54"
42° 11" 30"
42° 08' 06"
41° 57' 54"

41° 47' 18"

4']»0 36 l: 54|7l
41° 31" 48"
41° 36' 24"
41° 40' 54"
41° 50' 18"

42° 02' 48"
42° 03' 48"
41° 55' 54"
41° 47' 42"
41° 48" 48"

41° 38' 30"
41° 31' 54"
41° 25' 12"
41° 34' 00"
41° 39' 54"

41° 38' 18"
41° 44* 18"
41° 54 42"
41° 49' 54"

©41°:41" 06"
41° 43' 36"

41° 53' 30"

- 41° 56' 48"

|

Longitude W.

81° 00'
80° 55'
80° 55'
81° 08'
81° 23'
81° 28!

81° 34
81° 40"

- 81° 42°

81° 44"
81° 50°

- 81° 55!
82° 08'

82° 02'
81° 56'

81° 50'
81° 42!
81° 53!
82° 05'
82° 12'

82° 21'
82° 24'
82° 24
82° 26"
82° 30

82° 24"

82° 27"
82° 30!
82° 38'
82° 37°

82° 43’

82° 44

82° 50'
83° 01'
82° 56'

83° 09'
83° N

83° 02

42"
00"
00 ]
54"
00"

2
30 n
]8“

2411'

00 H

00"
]8"
24"
30"
42"

48"

30 h .

48"
12"
48"

54"
24"
30 1
06"
OGN

]2"
12"
‘Izll
06"
OOII

. 42"

00 (1]
24"
06"
00"

00"
48"
42"




_ Fig. 12
NORTHERN LAKE MICHIGAN
 'GEORGIAN BAY
and
LAKE HURON

1972 MONITOR STATIONS

. A4

43

80




LAKE IiUROH MONITOR POSITIONS

1972 1971 ‘
‘Station {umber Station Humber
- 3
.2
| 3 2
4 3
’ 5 -4
6 5
7 7
'8 8
9 9
10 ' ! 10
| 11 i
12 1
13 | 12
14 13
15 14
16 15,
17 16°
18 . 17
- T,P,
19 - 18
20 19
21
22 20
23 21
24 23
i 25 E. 40
40 | 37
26 - 24
27 26
28 27
_; 29
. - 30 28
31
T.P.
32 ‘ 29
'T‘P. . N
ﬂ 33 30
T.P.
T.P.
T.P.

Latitude N.

43°
43°
43°

';430

43°
43°

43°

43°
43°
43°

43°

43°
43°
43°
43°

43°
43°
43°
43°
43°

43°
44°
44°
44°

440
440

44°
44°
44°
44°

44°
44°
44°
44°
44°

44°
43°
44°
44°

440

05'
07’

11!

15!
19!
32!
26'
22"
20'
34!

36'
38'
42'
45!
57!

53"
49’
45
51!

56

58'
00'
04'
08’
28'

39!
33
22!
16'
1!

06"
07'
05'
06'
03!

04'
59!
07’
06'

O'II

24"

36"_

24"
24"
30“

54“'

42"
36"
30"
iOOII
'|8l|
OOII
06"
]2"
24"

24"

"18"

]2"

12"
30"

30"
42"
42“

42"

00"

24"
18"
12"
00"
54"

36"
54"
54"‘
24"
42"

48"
36"

'|2u '
"42"

06"

Lonoi tude W.

82°
82°
82°
82°
81°

81°
82 o
82°
82°
82°

82°
82°
81°

81°

81°

82°
82°
82°

82°

82°

82°
82°
82°

- 81°

81°

81°
81°

. 81°

82°
82°

82°
82°

. 82°
83°

83°

83°
83°
83°
83°
83°

23!
15!

7!

02'
47"

44"
07"
23"
30"
29"

21"
13
57"
46"
47"

03",
19"
34"
36"
40"

32!
25'
08'
53"
27'

32!
56'
50'
14!
30!

37"
45'
52'
00'
o'

n'
17
20"
29"
31"

30“ .
OOII .

54"
]8“
]8"

42"
48"
24"
24n
00“
Oon
12"
544
Oon
5411

]_2'_'
]2"

‘36" )

36"
06II

36" '

00"
48."
]ZII
]2"

42"
24"
54"
06Ivl
]‘2"

00“
42“
OOII

‘Ooll
36“ .

42"

]2"
00"
48"
48“

]




1972
Statiqn Number

1971
Station Number

LatiLude-N;

Longitude W.

34
35
T.P.

- T.P.

—

31
32

33

90

91
92

43°
430
44()
44()
44°

44°
44°
44°
44°
44°

45°
45°
45°
45°

- 45°

45°
45°
45°
44°
45°

44°
45°
45°
45°
45°

- 45°

45°
45°

- 45°

45°

45°
45°
45°
45°
45°

46°
46°
460,
46°
46°

58
47'
o'
06'
10

16'
14!
19’
44'
55!
00'
05'

13"

24"

16'
10!

o'

51!
02"

58
02'
04'
08"
12!

23"
28"
35!
45"
43"
42"
46"
51"
55"
57"

02'
09'
1!
09’
06'

54"
12"
06"
42”
42”

24"
54“
O6ll
24"
06“

48"
OOII
'I8l|
48"
42"

42"
06”
00"
00"
06"

30“
12"
36"
]2"
24"

42"
42”
00"
54"
OOII

06 (1]
30"
]8"
30"
54"

06"
06"
42l_l
06"
00.'.'

83°
83°¢
83¢
83°¢
83¢

83°
83()
82°
82°
82°

82°
81°

. 81°

81°
82°

82°
82°
82°
83°
83°

83°
83()
83°
82°
82°

82°
82°
82°

-82°

83°

83°
83°
83°
83°
83°

83°.
83°
83°
83°

83°

34"
44"
3"
29"
23"

18"
07'
51"
03!
11"

00'
32!
49'
55!
1!

27'
33"
41!
15"

22!

15!
09'
14'
59!
43'

48"

44!
54'
46’
00'

16!
09'
14"
14!
14!

22!
42
44"
42"
33!

06"
]241 '
48"
4VSl,I :
06."

3OI.I
]2"
54" :
36"
]2"

30"
]8"'
]2"
06"

'30"

06"
06"
06"
42”
42”

00"
'] 8"
00"
OOII
18"

54"

06"
54lv|v
48"
OOII

48"
36"
30"
30"
54“

36“
36"
30"
36"
OOII




| 1972
 Station dumber

T.P.
68
T.P.
69
62

60
T.P.
T.P.
161

70

18/2/72

1971
Station MHumber

.93
87

85
86
94
99
95
96

98

97 .

450
45
45°
45°

45°
45°

45°

45° .

45°
45°

45°
45°
45°
45°
45°

. 450

45°
45°
45°
45°

45°

Lalitude N

68!
57"
53"
49"
40"

23'
25!
31
31!
45'

52!
51"
46"
40
AR

41"
42'
49'
50"
48'

48"

42"
30"
24"
06|-I
OOII

30"
Ooll
']2"

00"

_00"

54"
48"
54"
30“
18"

30"~

]2"
42"
48"
48"

48"

Longitude N,

83"
83
83°
83()
83°

83°
83°
83°
84°

.83°

83°
84°
84°
84°

84°

84°
84°¢

84()‘

84°
840

84°

27!
28"
32!
39!
43"
39
39!
55!
06"
55

56"
17!
10
11!
17!

20"
31
38
35!
42"

45'

00"

06"

24"
06" !

36"

06"
30"
06"
OOII
OQII

!
’36“

42"

48!!
12"
48“

12"
0o"
54"
00"
54‘"

]8"



K LAKE MICHIGAN MONITOR P'OSTTIONS,

1972

Station Number S Latitude i, ' Longitude W,
97 g 45° 51' 00" - © 84° 59' 00"
93. . . » 45° 53' 00" 85° 13" 30"
| 99 | 45° 54' 00" g5° 27' 30"
o ’ 100 ! 45° 51' .24" 85° 52' 30"
» 101 45° 42" 36" | 85° 45' 30"
102 | 45° 33' 48" 85° 38' 42"
103 | 45° 25' 00" . 85° 32' 00"
104 o 45° 16' 00" 85° 25' 00"
|
I,f




GEORGIAN BAY MONITOR POSITIONS

1972 1971

Station Humber Station Number Latitude N. Lecngitude W.

N 18 45 45°. 20" 42" 81° 43' 00"
! : ‘ T.P. | ~ 45° 19" 24" 81° 38' 48"
Lo g T.P. : : ' 45° 19" 42" 81° 35' 42"
| 79 . 43 » 45° 24' 00" 81° 29' 00"
80 40 45° 23' 42" - 81° 21' 30"

A1 ; 39 45° 28' 30" - 81° 15' 24"

82 25 45° 12' 36" 80° 49' 18"

83 18 45° 03' 00" -80° 38' 12"

84 | 10 . 44° 52' 12" 80° 30' 30"

- 85 3 44° 33' 00" 80° 12' 30"

86 SR 44° 29' 00" 80° 06' 30"

87 2 44° 40" 48" 80° 17' 42"

- 88 ‘ 32 . 45° 26' 30"  80° 54' 42"

89 . 38 ©45° 33" 12" 81° 09' 30"

. 90 B 45° 37' 48" 81° 07' 48"

91 - 37 T 45° 37' 48" 81° 03' 30"

92 ‘ 36 45° 42' 30" 80° 57' 30"

. 93 C 35 - 45° 47' 00" 80° 51' 30"

94 - C 50 45° 49' 12" 81° 21' 00"

95 | 53 45° 54' A8" 81° 30" 00"

! T.P. - ; f 45° 46' 12" 81° 32' 00"

96 | 44 45° 24' 00" 81° 33' 12"
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IFYGL
ORGANIC PARTICLE STUDY
(or Monitor Research! Stations‘)'

PHASE I:

~ Station Number  Latitude N. Longi tude W.
1 43° 34" 24" 79° 24 00"
2 43° 25' 54" 79° 24' 00"
3 143°17' 18" 79° 24" 00"
4 43° 17' 24" ~79° 07 24"

T.P. 43° 19" 36" 79° 04' 30"

5 | 43° 19' 24" 79° 00' 00"

6 ! 43° 21' 36" 78° 43' 48"

7 ~ 43° 26" 00" 78° 45' 06"
| 8 ©43° 30" 18" 78° 46' 00"

9 43° 34" 54" 78° 47' 18"

10 43° 38' 54" ' 78° 48' 12"

m -  43° 46" 30" 78° 51' 18"
12 43° 49' 48" 78° 51' 00"
13 ' 43° 55' 12" 78° 14" 24"
14 .- 43° 56" 00" 78° 07' 30"
15 143° 57 00" 78° 03' 00"
16 o 43° 49" 12" 78° 02' 06"

7 43° 44" 12" - 78° 01" 42"
18 43° 39' 06" 78° 01' 12"
19 43° 35' 24" . 78° 00' 42"
20 : 43° 31' 12" 78° 00' 12"
21 -~ 43°27' 00" 77° 59' 48"
22 43° 23' 00" 77° 59" 24"

T.P. 43° 21" 54" 77° 46" 00"
23 43° 17" 30" 77° 32" 54"
24 432 21" 12" 77° 26" 00"
25 . 43°18' 00" 76° 56' 24"
26 © o 43° 21" 30" 76° 57' 18"
27 43° 25' 12" 76° 58' 00"

. 28: 43° 29' 24" 76° 58' 48"
29 43° 34' 06" 76° 59' 42"
30 43° 40' 12" 77° 00' 54"
31 43° 44" 24" 77° 01' 48"

2. 43° 48' 00" 77° 02' 24"

28 A%ri] ‘72
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| PHASE 1I:

IFYGL
“ ORGANIC PARTICLE STUDY

|
f

Station Number | . Latitude N. Longitude W.
' (1) 43° 46* 30" 78° 51' 18"
(19) 43° 35' 24" - 78° 00' 42"

281 April 72
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Station

. 2-0C-2

2-0C-3
- 2-0C-4

2-0C-6
2-0C-8
2-0C-9,
2-0C-10
2-0C-11

2-0C-13

LAKE ONTARIO
Main Current Meter Moorings

Latitude

43°
43°
43°
43°
43°
43°
43°
430
43°

3°
24°
18°
44°
49°
50°

40°

46°

H 260

55°
26°

54° |
03°

33°
04°
17°

20°

02°

Longitude
8

79°
79°
79°
78°
78°
77°
77°
76°
78°

19°

17°

14°
49°
02°
40°
43°
49°
43°

23°
00°

10°

40°

50°.

20°
51°
48°




P |
LAKE ONTARIO

AUXILLIARY MOORINGS

- Stations  © latitude . - Longitude
2-0C-65 43° 17° 30° o 79% 08°30°
2-0C-66 43° 17° 09° o 79° 08° 09°

- 2-0C269 83° 50° 38° 78° 43° 54°
2-0C-71 o 43° 21° 11° 79° 36° 11°
- 2-0T-62 | - 43°30° 39° 76° 57° 27°
2-0M-63 430 490 32° 78° 02° 49°
2-0M-64 S L A L 76° 49° 39°
2-05-67 43° 50° 47° 178° 43° 43°
43° 40° 03° | 77° 46° 55°
43° 31° 03° - 79° 00° 26°
43° 49° 45° 78° 44° 20°
| 43° 19° 10° 79° 45° 10°
- 2-05-68 S 43° 17° 3¢° | 79° 08° 36°
. 43° 17°.18° | 79° 08° 18°

| LAKE ERIE

2-15-99 410 47° 00° | 82° 10° 03°

t
{
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fStatfons

2-0C-2
2-0C-4
2-0C-6
2-0C-8
2-0C-10
2-0C-13
2-0C-15
2-0C-20

2-0C-72

LAKE ONTARIQ .

Wintér Current Meter Moorings

Latitude

43°
43°
43°
43°
43°
43°
a3
- 43°
43°

30°
18°
44°
49°
40°
26°

27°

31°
21°

55°

54°
03°
33°
17°
02°
02°
58°

09°"

79° 14°
78° 49°

78° 02°

77° 43°
78° 43°
77° 59°
76° 37°
77° 14°

f Longitude
- 79° 19°

28°
00°
10°
40°
20°

48°

53°
56°
49°
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COASTAL CHAIN STUDY IFYGL 1972  OSHAMWA

OSHAWA

Dye Barge /
R M2 [ w3 ”,,\~_l’
! 33e [~ ' YA,
' 'O | :
WL R e » ; I\ %
- 3@ | 7 il
o e i~~~ "
II B ~7 N 4 -~
0m . _ ¥/
1,
.—"/ 40 o
,; 4
II ; 42 o |
. ! 430
i 5 44 o
; | 45 ©
l B 46 e
! . 3 ‘ 470 v i
' (@) Current Meter - e
i o Sté\t1on' 3_6 :
7 9 ‘Fla‘g Station -
I \ Coastal .qure’ﬁt Mooring : . [J Dye Barge
i " Kilometers : B

(C.H.C. 2058)




MOORING MUMGER

~ TABLE

#I11

COASTAL CHAIN STUDY- - OSHAWA FLAG STATION

2-0F-31A
2-0F-33A
2:0F -35A
2-OF-37A
2-0F-39A
© 2-0F-40A

2-0F-42A

2-0F-43A
2-0F-44A

2-0F-45A

2-0F-46A
2-0F-47A

LATITUDE N.

43° 50"
43° 50"
43° 49"
13 a9
43° 48"
43° 48’
430 47°
43° 47"
13° 46"
43° 46"

| 437 44"

439 44

ag"
]4u

45"

'lzll

40" ‘
07" *

36(1

04" ’

32"

.'02“
57u

'14"

LONGITUDE .

78°
78°

78°
78°

78°
78°

.78°

78°

.18°

78°

78°

50°

50

50"

50"
50'
49"
49"
49
49"
49"
49"

78° 50 47"

38"

30"

21"
13"
05"
57"
49"
4

33“ »

]Gll
04"




LAKE ONTARIO

- Coastal Chain Cukfenf Meter Moorings -

Lo ;Stapidn: 5 o - Latitude | Longi tude

© | 2-00-32 43° 50° 31° 78° 50° 49°
2-0C-3 . * - 43°50° 03 ~78° 50° 46°
2-0C-36 . - . -  43° 49° 31° . 78° 50° 39°
2-0c-38 43° 48° 52° - 78° 50° 27°

~ 2-0C-41 o 43° 47° 48° 78° 50° 05°
2-0c-55 . | 43°55°29° 1 77° 40° 31°
2-0c-59 . 43° 53° 13° 77° 40° 41°




TABLE #V

——

i

DYE BARGL ALD MOORING FLOATS

(

MOORING NUMBER CLATITUDE N. LONGITUDE_W. |

- 2-0D-27A 43 50 48" 78° 44' 00"  Dye Barge
1 M1 awsoragt 780 45" 14" Mooring Float l
2 43° 50' 48" - 78° 46' 37"  Mooring Float
M-3 ) 43° 50' 48" _‘ 78° 43' 50" Mooring Float l

i




. BRIGHTON

PREQOU ILE

i ~'®.51 2-0F-51A
e | “05220F52A
I v mmanll
I ./ /W |
..I.'/'. o f"'“’”‘"? 0 53’ ldf 53A RN |
|; : '~ 7/ ) ! / , / ‘ " \‘~'\.

C o—-'~‘--"'l.” './' | » (.

Lo

: e 34 '2-0F-54A , b-"\-)
. _ | | | . ;
o ® *° 2-0c-554 . L. o
. ‘ ' ‘ \\ . 1./"’.‘ .
— AN 56 2- OF ‘ ' ! _ P o
; o ,,\\ ° 553 ' : <2‘£“ffo fm, .~
f e | —
| I : , . ® 58 2~ OF 58A .] \twr \"‘\‘\_ 20 fm o
:' | _ ‘ — e L ? ~
. - ' 59 2-0Ce
LEGEND = - © 59-A"
B Current Meter- - -
5 §tatioq _ . I !
Flag Station e 60 2.0F.
1 - 60A m
%
« i
5 t
o 2-0F-61A

®s9

(C.H.C. 2061)

l RS ' Fig. 18.




TABLE - #TV

s e e 8

F ' COASTAL CHAIN STUDY - PRESQU'ILE FLAG STATION

|
MODRING RUMSER LATITUDE M. LONGITUDE 4.
 2-0F=5IA, 430 59' 18" 77° 40" 31"
| 2-0F-52A - 43° 58' 13" e 40" 34"
_g;QF;ssA o 4357t 0g 77° 40' 37
2-0F-50A. 43° 56' 03 77° 40" 40"
2-0F-56A st ss 770 40" 44"
2-0F{57A 43° 54' 21" 77° 40" 46"
2-QF -58A 43° 53' 48" 770 400 47"
2-0F-60A . 43° 52' 0g" 77° 40" 51"
2-0F-61A Castos 770 40 5s
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-

ADDENDUM TO CRUISE PLAN NUMBER 72 - 00 - 101
March 13 - 24
f*; ’ Lake Ontario =
. M. V.,MARTIN KARLSEN

i
i

Regard1ng No 6 of the above cruise plan, the mooring
o 1ocat10ns for the buoys have changed as folIows -

i
|
I

| . Position
Mooring Number Latitude N.  Longitude W.
. 2-05-1A 43° 15' 42" 79° 39' 18"
2-05-2A 43° 19" 36" - 79° 02' 12"
2-05-3A ' 43° 23' 30" = 78 16' 30
2-05-4A  43° 20''18"  .77°°40' 30"
| 2-0-5A ' 43°17' 54" 76° 59 48"
2-05-6A 43° 40' 36" 76° 14" 00"
2-05-7A 44° 00' 54" 76° 33" 42"
2-0S-8A . 43°49'°30". ' 77° 06' 48"
2-0S-9A © 43° 56" 18" 77° 44" 36"
2-05-10A ~ 43° 55' 00" 78° 13 12"
~ 2-08-T1A 43° 50' 12" 78° 49' 18"
205128 43° 36 " 79° 23" 00"

The attached map indicates the moor1ng ‘locations and
shou]d a]so be added to the cruise p]an

rcw
13/3/72
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| LAKE ONTARIO | ‘ !
- | (SHIP FROM CCIW) | I
|  STATION LOCATIONS o ;
TEMPERATURE SURVEYS | | 1
IFY6L - |
1972/73 I
Station Number 1 Latitude N, Longitude W, o !
2 43015 36 ©79° 38' 12" |
1 43° 22' 42" 79° 40" 36" i
8 43° 35' 54" 79° 21' 06" ,
9 43° 31' 18" o 79° 19" 12"
10 43° 25' 00" 79° 16' 30" ' I
no 43° 19' 06" 79° 14" 12 o
12 43° 15' 36" 79° 13' 00" .
13 43° 19 12° 179° 04' 12" l
26 43° 21" 36" ©78° 43" 36"
25 43° 26' 24" 78° 44' 18" !
24 43 30 3" 78° 45' 48"
23 , 43° 34' 48" 78° 46' 48"
22 ~43° 39" 00" 78° 48' 00" !
21 43° 43" 48" 78° 49' 12"
20 43° 49" 54" 78° 51' 00"
2 . 43° 55 120 78° 14" 24" i
33 43° 51! 36" 78° 14* 18"
34 43° 45' 36" 78° 13' 48"
35 43° 38' 54" 78° 13" 12" i
36 430 310 g2 78° 12' 36"
37 43° 23' 24" 78° 12' 00" I
51 143° 21 30" 77° 44" 42" |
50 43° 26' 54 77° 44" 00"
49 43° 33' 06" 77° 43' 12"
48 o 43° 39" 36" 77° 43", 06" l
47 | 43° 45' 00" 77° 42' 30"
46 . 43° 49" 48" 77° 41" 48" |
45 43° 56' 24" 77° 40" 54"
T.P. - 43° 52' 30" 77° 33' 00" )
59 - . 43° 49' 12" 77° 15' 00" I
60 430 43" 12 77° 15' 00" -
61 43° 35" 24" 77° 15' 00"
62 | 43° 29' 24" 77° 15' 00"
63 43° 23' 3o 77° 15' 00"

64 43°18' 00" 77° 15' 00"
K : , s ! o

|




i n A
Station Number | Latitude N. - Longitude W.

79 43° 31" 48" 760 27' 12"
93 ~ 43° 33" go" - 76° 18" 36"
80 | 43° 37" 48" | 76° 28' 12"

92 S 430 39! 48" | 76° 14" 06"
o | 43° 44" 24" ~76° 18' 54"

8 B 43° 43' 12" 76° 29' 30"
82 o 43° 50' 24" 76° 30' 36"
.90 L 430 48" 1g® 76° 19' 48"
89 - 43° 55" 12v 76° 16 12
8 | 43° 57' 3" 76° 23' 12"

8 44° 00' 18" . 76° 29' 00"
86 44° 04" 30" 76° 36' 00
85 . ~ 44° 00" 36" 76° 48' 36"
84 ' 43° 58' 48" 76° 40' 30"
.83 43° 54' 24" - 76° 43" 00"

17 December 1971
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LAKE ONTARIO -
(SHIP FROM TORONTO)
STATION LOCATIONS

TEMPERATURE SURVEYS

IFYGL "
1972/73
 Station Number " Latitude N. ~ Longitude W. |

o ; 430 25" 24" C76° 44" 42
.78 : 43° 28' 00" 76° 34' 18"
76 - 43° 32' 06" 76° 37' 54"
75 43° 36' 06" 76° 40' 48"
yZ 43° 40" 24" 76° 44' 06"
73 43° 44" 24" 76° 47' 36"
72 43° 47" 48" 76° 50' 24"
7 ~43° 53' 24" 76° 54' 36"
70 43° 48' 18" 77° 02" 24"
69 43° 40' 12" 77° 00" 48"
68 ' 43° 34 12" 76° 59' 24"
67 43° 29' 24" 76° 58' 4g"
66 43° 25' 24" 76° 58' 00"
65 43° 18' 00" . 76° 56' 24"
T.P. 43° 17' 30" 77° 26' 06"
52 © 43° 15" 54" 77° 30" 00"
53 ' 43° 22* 00" 77° 30' 00"
54 43° 28' 48" 77° 30' 00"
55 43° 35' 24" 77° 30" 00"
56 | 43° 41'- 24" 77° 30" 00"
.57 43° 48' 00" 77° 30" 00"
a: 43° 54' 36" 77° 30" 00"
T.P. | 43° 53" 24" 77° 31" 48"
44 43° 56' 54" 78° 03' 00"
43 43° 49' 24" 78° 02' 06"

| |
42 - 43° 44" 00" o 78° 01" 42"
a1 43° 35' 36" 78° 00' 48"
40 43° 31 06" 78° 00' 06"
39 430 27' 00" 78° 00' 00"
38 - o 43° 23 18" 77° 59* 24"




'Statfon Number

17 December 1971

Latitude M.

43°
43°
43°

-43°

43°
43°

43°

43°
43°
43°

43°
43°
43°
43°
430
43°
43°

2

23"
32!
38'

45"

52

45'
39!
33’
27"
23’

18'
20"
13'
16'
21"
26!
32!

12"
OOII
42!!
06"
42"

30"
30"
06"
]8"
',8"

OOII
42"
]2"
48"
36"
]8"

,]8"

Longitude W.

78° 30"

78°
78°

78°
78°

79°

79°
79°
79°

78°

78°
79°
79°
79°

79°

79°
79°

29"
30!
30"
29'

07"
04"
02
00"
59"

57!
04"
25"

26"
28"

30"
33"

06"
54"
00"
00"
48"
12"
54u
42u
48"
18"

42u
42171
06"

'24"

48"
18"

OOII




TABLE 1

I " List of Station Positions

Station Number

Latitude N..

43° 49' 18"
43° 44" 00"

43° 39' 30"

43° 35' 00" -

43° 30' 30"
43° 26' 00"

430 210 48

Longi tude W.

78° 51' 36"

78°
78°
78°
78°
78°

. 78°

49"
47"
46
45"
44"
43"

00"
45"
30"
15"
00"

'I 2»Il'

(CM Buoy #6)
(CM'Buoy #12)

(CM Buoy #13)




Ol-Wo-2 ©

6-W0-2 ©  8-W0-2 ©

. P R ‘ SRR T 261 .
B o 7 sAong TYII9070403 L3
| B o . OlvYINO I¥VT
- | E S ovg2 By

= K




Station

2-0M-1
‘2-0M-2
2-0M-3
2-0M-4
2-0M-13
2-0M-6
2-0M-7
2-0M-8
2-0M-9
2-0M-10
2-0M-11

LAKE ONTARIO

Met Buoys‘,

Latitude

PrshASY

43¢
43°

- 43°

43°
43°
- 43°
43°
43°
43°
43°
43°

e e s

25" 34°

30° 53°

24° 23°
17° 31°

26° 03°

43° 56°.
38° 48°
52° 00°
51° 10°
39° 20°

47° 28°

Longitude

79°
79°
79°

. 790

78°
78°
78°
78°
77°
77°
76°

30()
19°

17°

07°
43°
49°
29°
01°
41°
42°
50°

51°¢
01°
20°
55°
40°
23°

30°

30°
09°
20°

31°
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CTABLE i1

THERMISTOR CHATN POORTHGS

MOORTNG NUM3ER
éqOT-6A
2-0T-9A
2-0T-10A
2507-11A

LATITUDE N.
43% 44" 00"
a3¢ 501 00"
43" 39" 30"
43° 47" 00"

LONGITUDE .

78° 49" 00"
77° 41' 00"
77¢ 420 30"

76° 49' 30"
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" LAKE ONTARIO
NTA MONITOR

S 1en-1972
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'Station No.

'LAC ERIE
NTA MONITOR STATIONS
 WESTERN LAKE ONTARIO

-2 -

; Station Number

G P W N -

NTA MONITOR STATIONS
HAMILTON HARBOUR

Latitude N.

40"
01"
24"
00"
01"

O] 1]

'lg'li

GEOGRAPHIC |
’Lat1tuH_TT___TEhg1tude W.
43° 20' 21" 79° 38
43° 13' 01" 79° 24
43° 18" 12" 79° 02"
43° 30' 18" 79° 06"
43° 30' 18" 79° 2
43° 36" 24" 79° 21!

£ 43° 37 13" 79° 27°
LAC ERIE

DECCA
Green

Red

E7.20

1D 16.60
1A 22.17

1A 2.66

1B 18.88

1A 19.40

1B 4.95

Longitude W.

43° 17
43° 17"
43° 16"
43° 16’
43° 16"
- 43° 16"
43° 17"

52"

34"
48"

50"

54"
'Isll
aE

~ 79°'50' 35"
79° 50' 10"
79° 52' 12"

79° 50' 12¢
79° 48' 15"
79° 47" 12v
79° 48' 1"

A 37.

A4

01 .

.67
A 43.
A 37.
A 35,
A 33.
A 33.

92
61

38
77
12




Station
: ‘

15
18
23
26
29
32

- Fig. 26 LAKE ONTARIO
Pesticidé Monitoring Progrém

Latitude
43° 34° 24°
43° 25° B4°
43° 17° 18°
43° 17° 24°
43° 57° Q0°
43° 39° 063
43° 17° 30°
43° 17° 30°
43° 34° 06°
43° 48° 00°

Longitude
79° 24° 00°

79° 24° (0°

79° 24° 00°

79° 07° 24°
78° 03° 00°

78° 01° 12°
77° 32° 54°
76° 57° 18°

76° 59° 42°-

77° 02° 24°
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N - STATION POSITIONS |
” M. V. LAC ERIE

72-01-301
| .
S
Station Number Latitude N. Longitude W.
1 41° 45' 42" ' 82° 59' 00"
2 42° 05' 36" g2° 22' 12"
3 41° 49' 00" 82° 12' 00"
| | 4 (relocated) 42° 10' 00" ~ - 82° 10' 48"
i 5 (refocated) = 42° 26' 48" “81° 35' 00"
! | 6 . 42° 38" 24" 81° 15' 00" -
7. 42° 22' 00" ~80° 31' 00"
g 8 - omitted ' ’ :
J 3
Auxiliary. Shipek - o |
Station Number - Latitude N. . Longitude W.
A 42°°03*30" - 82° 25' 36"
A-2 42° 02" 00" 82° 24' 18"
x A-3 42° 05" 54" g2° 12' 06"
, A-4 42°-20' 54" 81° 46' 00"
A5 42° 23" 42" 81° 41' 00"
1 A-6 42° 28' 00" 81° 33' 00"
A-7 42° 32' 30" . 81° 30' 12"
A-8 42° 05" 30" -~ 81° 18" 30"
A-9. 42° 06' 30" .  81° 08' 12"
A-10 42° 34' 36" 80° 44' 30"
A-11 42° 28° 48" 80° 39' 00"
A-12 42° 15" 00" 80° 24' 48"
A-13 42° 16' 12" 80° 23" 00"
A-14 42° 18" 00" 80° 27' 30"
A-15 42° 19' 12" 80° 25' 30"
A-16

42° 20' 24" 80° 23' 36"







