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I. TECHNICAL OPERATIONS SECTION 1973: AN OVERVIEW 

The Technical Operations Section has the responsibility for the multi-disciplinary field 
measurements carried out from major and minor vessels in support of the scientific projects conducted 
at CCIW, the Pacific a_nd Western Regions. It is the intention of the Section to provideas requested, the 
expertise required to support all scientific field research undertaken by departmental and intersenlice 
groups from CCIW,‘. 

Person_neI are assigned to the major vessels on a continuing basis in support of all monitor, 
sun/eillance and survey projects, as well as small craft involved with regional shore-based parties conducted 
in support of CCIW goals and objectives. Field operations are mainly undertaken by Technical Operations 
staff; where more specialized field analyses are required, the Technical Operations staff form the back-up 
group assisting the appropriate scientists performing those more specialized tasks.

' 

In addition to the versatility required in all phases of sampling procedures, the Section 
provides expertise, through the Assignment of Vessels Committee in planning ship, launch and support 
programs, and in the design of operational facilities aboard new vessels. Technical Operations is responsible 
for ensuring that the various programs and projects proposed by the scientific community and outside 
agencies are co-ordinated and logically arranged to suit the availability of research vessels.

1 

Expertise in unden/vater diving has built up with the need to erect scientific towers and 
conduct underwater studies in support of the research projects carried out by various Divisions and 
interservice groups at CCIW. 

Technical Operations Section has assumed the responsibility of preparing preliminary 
descriptive limnology reports on the lakes. These reports, although not very detailed in format, provide a 

cursory summary of lake conditions on a cruise to cruise basis, and are complementary to the 
responsibilities of the Descriptive Limnology Section. ,

' 

TECHNICAL OPERATIONS SECTION 

Head — H.B. Macdonald 
Secretary - Mrs. L.C. Bouverat — on strength February/73 
Secretary — Mrs. R. Wolkowski — resigned January/73 

Senior Operations Officer — D.J. Cooper 
Senior Oiving Officer - J.T. Roe 
Operations Officer, M.V. MARTIN KARLSEN - D.J. Brooks 
Operations Officer, CS8 LIMNOS — D.H. Hanington 
Standards and Development Officer — D.J. Williams ' 

P.R. Youakim — IFYGL Centre; Special Projects 
L.E. Benner — LIMNOS and MARTIN KARLSEN 
T.J. Carew — LIMNOS 
H.K. Cho - Wave Climatology; Beach Stability Study 
J. Compton-Smith — transferred from Hydraulics February/73; LIMNOS; Diving 
B.E. Clemmens — LIMNOS and MARTIN KARLSEN 
F.J. deVree — Marathon; LIMNOS; PORTE DAUPHINE 
F.H. Don — LIMNOS and MARTIN KARLSEN; Diving 
H. Greencorn — Rigger » 

P.M. Healey — Operations Officer — CSS ADVENT 
J.R. Irwin — LIMNOS and MARTIN KARLSEN, resigned July/73 
G.J. Koteles — LIMNOS and MARTIN KARLSEN 
J. Lomas — Foreman Rigger 
M.R. Mawhinney — MARTIN KARLSEN
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B.H. Moore — Bay of Ouinte 
H.K. Nicholson - Shore Sensor Program. 
G.M. Perigo — Rigger 
J.E. Ross — LIMNOS and MARTIN KARLSEN; Diving; transferred to Hydraulics 
S.B. Smith — MARTIN KARLSEN ' 

W.B. Taylor — Electronics Technician; Meteorological Buoy Program. 
M.R. Thompson — Special Projects 
S.P. Withers — Operations Officer, LAC ERIE; MARTIN KARLSEN; LIMNOS 
H.W. Zimmemann - L_lM_NOS and MARTIN KARLSEN — on strength October/73 

Term Employees —'Technica| Operations Section 

J. Bouwman — on strength November/73 
J. Hill — on strength November/73 
W. Jack -transferred to Microbiology Section, November/73 
B. Ki|lins- on strength November/73 

'

1 

J. Lloyd — transferred to Water Policy and Planning, February/73 
R. Mcfirea -" on strength December/73

' 

D. Moore — on strength November/73 
K. Salisbury — on strength November/73 
D. Spry - on strength February/73 
C. Timmins - on strength November/73 
E. Walker — on strength November/73 

Summer Students - Technical Operations Section 

l. Mclionnachie 
F. Moss 
B. Moyles 
B. Peeling 
K. Roslyn 
D. Scorgie 
B. Wilson
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2. FIELD ACTIVITIES 

With the carry over ofthe IFYGL (International Field Year for the Great Lakes) program 
in Lake Ontario into 1973, the field season this year also proved to be long and arduous, "with field 
operations commencing on January 3 and terminating on December 10. On completion of this program 
in March, the emphasis shifted, under the IJC Upper Lakes Reference, to work in the Upper Lakes, 
particularly Lake Superior. Those fortunate enough to escape assignment to the major vessels and 
consequent exposure to the 50 knot winds and 14 foot waves of Lake Superior, were assigned to launch 
and shore-based operations.

A 

3. SUMMARY OF SHIP OPERATIONS 

The two major vessels, CSS‘ LIMNOS and M.V. MARTIN KARLSEN, were again used for 
carrying out the bulk of the Great Lakes Studies in 1973, _ 

The LIMNOS is owned by the Department of the Environment (DOE) and is operated by 
Central Region, Marine Sciences Directorate (MSO) at CCIW. During 1973, she carried out a large variety 
of cruises including monitor, mooring, sediment suniey and coring cruises and several “special” surveys 
(nutrient recyclingin the water column; distribution of the isotopes of sulphur in the sediments) making a 

total of 32 for the season. They can be broken down as follows: 

9 Heat Content Surveys 
3 U.S. Biochemical Sun/eys 
4 Mooring Cruises 
1 Engineering/Water Ouality Trials Lake Ontario 
4 Monitor Cruises (1 special) Lake Erie 
3 Water Column Studies Lake Erie 
1 Coring Cruise Georgian Bay 
1 Mooring Cruise Lake Huron 
3 Mooring Cruises Lake Superior 
3 Sediment Surveys 

' 

Lake Superior, 
’ 

. Georgian Bay and 
North Ch_annel. 
Lake Hurofn 

Lake Ontario 
Lake Ontario 
Lake Ontario 

The monitor cruises carried out in Lake Erie were the first for LIMNOS since 1968. The 
regional sediment surveysgin Lake Superior, Georgian Bay and the North Channel of Lake Huron, as part- 
of the lJC Upper Lakes Reference, completed the overall survey of the Great Lakes with the exception » 

of Lake Michigan which is entirely within U.S. jurisdiction. The Georgian Bay cruise was conducted tjo
" 

define, more carefully-, the sub-bottom strata obsenled in the echograms, and to dilineate the low level
' 

boundaries.
' 

The Heat Content and the U.S. Biochemical Sunreys were carried over as part of the 
IFYGL program in Lake Ontario. - 

Very few problems were encountered duri_ng the year and those that did arise were quickly 
rectified by Ship's and/or Engineering Systems personnel.

l 

The MARTIN KARLSEN was chartered on April 1, 1969. On May 6, last year, the charter 
was extended for at least another two‘-year period. She is presently scheduled to complete her charter in 
November 1974.



The KARLSEN continued to be the work horse of the fleet carrying out the bulk of the 
CCIW monitoring work in the Great Lakes. To mejet the requirement of the increased emphasis on the 
Upper Lakes, a total of six monitor cruises were successfully completed in Lake Superior. ln addition, 
the following cruises were also completed to make, a total of 21 for 1973: 

1 Heat Content Survey 
2 OOPS Cruises 
1 Buoy Retrieval 
2 Geology Cruises 
4 Monitor Cruises 
2_ Geology Cruises 
1 Monitor Cruise 
2 Monitor Cruises 

Lake Ontario 
Lake Ontario 
Lake Ontario 
Lake Ontario 
Lake Ontario 
Lake Superior 
Lake Erie 
Lake Huron 

’ The combined total miles steamed for both ships in 1973 was an increase of 28% over 
last year. . 

Table 1. Operations Statistics Summary* 

shi 
Started Completed No. of Miles Oays at Days on 

p Operations Operations Cruises Steamed CCIW (%) Sun/ey (%) 

CSS LIMNOS Jan. 8 Dec. 1O 32 22,386 32 68 

M.V. MARTIN 
KARLSEN Jan. 3 Dec. 7 21 23,818 _ 

4O BO 

*Complete schedules for the vessels are given in separate tables.

1 

Although not considered a major research vessel, the tug M.V. LAC ERIE chartered from 
McKiel Work Boats Ltd., played a very important role during her time at CCIW, not only in carrying 
out many "special" cruises, but also in supporting ma_ny of the "shore-based" field programs. Until the 
expiration of her charter in August of 1973, she was actively involved in the regional sediment surveys 
and geophysical studies in Lakes Ontario and Erie. She also completed numerous other tasks including 
launching and recovering moorings, servicing of the meteorological buoy network, NTA monitoring, and 
engineering field trials. The cruise types and locations are listed below: , 

V 5 NTA Cruises . 
- Lake Ontario and 

2 Hydrosonde Trials 
Hamilton Harbour 
Lake Ontario - 

6 Geophysical (Sed.) Sunleysv Lake Ontario 
1. Met. Buoy ~Se’n1ici_ng 
_1 Geophysical Suwey 

Lake Ontario 
, 
Lake Erie 

The CSS ADVENT, the new addition to the CCIW “fleet" is also owned by DOE and 
operated by Central Region, MSO. After experiencing a few teething problems during trials, and 
renovations to make her more suitable for limnological work in the lakes, she actively participated 
in a variety of programs on Lakes Ontario, Erie, St. Clair and Superior including: 

1 Bathyrnetry/T rials Cruise y 
Lake Ontario 

2 Virology Cruises Lake Ontario
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1 Mycology Cruise Lake Umflfifl 
1 Dredge Impact Study Lakes Erie and st. Clair 
1 Point Source Study 

_ 

Lake Superior 

“ The C-CGS PORTE OAUPHINE, in addition to carrying out work for the Institute of
A 

Environmental Sciences and Engineering (IESE), University of Toronto, was under contract when our 
maior ships were unavailable. During the greater part of 1973, shewas based at CCIW a_nd funded by 
MSD. This arrangement with MOT permitted the vessel to complete 14 programs. The cruises, (with 
the exception of the Hydrographic work in the St. Lawrence), staffed by personnel from IESE (until 
Mar. 31) and CCIW, were co-ordinated by Tech_n_ical Operations and augmented the regular cruise 
schedule. 

8 Heat Content Sun/eys Lake Ontario 
3 Hamilton/Scourge Searches Lake Ontario 
I Coring Cruise Lake Ontario 
1 NTA Lake Ontario and 

Hamilton Harbour 
1 Remote Sensing Lake Ontario 
Hydrographic Work Lower St. Lawrence River 

The CSL SHARK, in addition to supporting several programs during 1973, provided 
support for all diving operations in Lakes Ontario, Erie and St. Clair. 

' Detailed infobrmation on cruise and vessel descriptions have been included in separate 
sections to this report. 

4. SUMMARY OF CRUISE DESCRIPTIONS 

Personnel from the Section were assigned to both major ships on a continuing basis. Other 
scientific and technical personnel from various agencies ioined the vessels for much briefer periods in 
accordance with p_re-arranged schedules drawn up by Technical Operations staff. 

The cruise descriptions that follow attest to the multi-disciplinary work supported and, 
in many cases, carried out by staff of this Section. In the process they had to be familiar with a wide 
variety of sampling equipment types, methods and techniques to meet the requirements of all these 
disciplines. , 

Cruise types for the 1973 season are listed below: 
(A) Monitor Cruises 
(B) Mooring Cruises 
(C) OOPS Cruises 
(O) Heat Content Surveys 
IE) U.S. Biochemical Surveys 
(F) Geological Cruises 
(G) Water Column Studies 
(H) Virology/Mycology Cruises 
(I) Launch and Shore-based Operations 

Ii) Meteorological Measurement Program 
(ii) NTA Surveys 
(iii) Lake Ontario Shore Sensor Program
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iv) Beach Stability Program 
v) . Point Source Study 
,vi) Dredge Impact Study 
Ivii) Bay of Ouinte Program

' 

(J) Miscellaneous Programs 
Wave Cl_im'a'tology A 

Controlled Oil Sp‘ill/ Remote Sensing 
iii) Water Quality Studies , 

Port Feasibility Studies 
Hami_lton/Scourge Search 
Bathyrnetry 

vii) Engineering/Water Ouality Trials 

és-El 

5:‘ 

(A) Monitor Cruises . 

Monitor cruises can be looked upon as general limnological Sunleys of the Great Lakes. 
Combined with mooring cruises, they represent one of the major roles of the Technical Operations. 
Section and the CC-IW in Great Lakes Water Quality Sun/eillance. . 

A total of seventeen monitor cruises were run during 1973- — four in Lake Ontario; 
five in Lake Erie (including one "special" monitor to determine the distribution of the isotopes of 
sulphur in the sediments); two in Lake Huron and six in Lake Superior. Station plots and latitude 
and longitude references are given in Appendix B. _ 

Thestatistical evaluation program initiated in 1972 was continued in 1973. This program 
was aimed at comparing and evaluating analytical techniques and sampling methods (eg., pumped 
versus bottle samples) to determine the “representativeness" of analyzed samples. 

- 

' 

- Technical Operations staff also assumed the responsibility for preparing preliminary 
descriptive limnology reports on the lakes from the monitor cruise data. These reports-, although not 
very detailed in format, provide a cursory summary of lake conditions on a cruise-to-cruise basis and 
are complementary to the responsibilities of the Descriptive Limnology Section.- 

A new approach to the statistics form (filed at the end of each cruise) was also developed 
this year. The "new form better represents the actual number of samples collected, and analyses performed. 
Some reflection of this is indicated in the statistical data at the end of this report, 

(B) Mooring Cruises
’ 

Extensive mooring operations were carried out in Lakes Superior, Huron and Ontario 
during 1973. The three mooring cruises into Lake Superior saw, the establishment, refurbishment and 
successful recovery of eleven current meter and two meteorological moorings. Incorporated into these 
cruises were mooring cruises in Lake Huron, during which seven moorings were established, refurbished 

and recovered off Douglas Point. Current meters» were also placed in Lake Ontario and the DECCA buoys 
used for navigational purposes during IFYGL were removed. During the final cruise of the year, 
seventeenwinter current meter moorings and two inverted moorings were established in Lake Ontario. 

All mooring systems were successfully recovered. Some Plessey Meters were lost, however, 
due to the mechanical failure of the swivel system on certain meters. Mooring locations for each lake 

are given in Appendix B.
'
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(C) Ontario Organic Particle Study (OOPS) Cruises 

The two OOPS cruises run during 1973 were a carry-over from the IFYGL program on 
Lake Ontario. These multidisciplinary cruises were aimed at determining the average settling velocities . 

of particulate organic materials and suspended mineral materials at different depths below 15 metres. 
Coincident studies were aimed at determining primary production as well as nutrient distribution in 
the lake. The cruises were divided into two phases, each phase lasting one week. The first phase included 
“in depth" sampling of 32 stations along three transects, with a 24-hour stop at a mid-lake station for 
an intensive study of particle settling rates and biological productivity. The second phase called for 
occupying each of twjo stations fora 48-hour period for intensive study of daily variations in plankton 
distribution and migration. Station plots and latitude and longitude references are given in Appendix B. 

(D) Heat Content and Eiitrophication Cruises _ 

. 
These cruises were a part of the energy balance program for Lake Ontario. Eighteen were 

nin during 1973. 

Heat storage and its changes mujst be known to describe energy fluxes. The temperature 
field in the lake at a given time is an indication of many other lake proceses such as water movements 
and vertical mixing. These sunreys were aimed at determining the quantity of heat stored in the lake as 
a function of time, and at describing the seasonal change in temperature distribution in the lake by means 
of repeated temperature/depth profiles. The cruises also included a study of the surface particle and 
chlorophyll distributionas a function of time and space. Both purposes required that the surveys be 
completed as quickly as possible (within 48 hours). _ 

Station plots and latitude and longitude references are given in Appendix B. 

(E) U.S. Biochemil Surveys . 

Three such surveys were run by LIMNOS this year, during which U.S. Scientific teams 
from S.U.N.Y. and the University of Michigan collected physical, chemical and biological data from 
Lake Ontario. » ~ _ 

(F) Geological Cruises 
'

, 

The geological cruises can be divided into two broad categories - coring and sediment 
sampling. As mentioned earlier in this report, 1973 saw the completion of the general sediment sun/eys 
of the Great Lakes. Samples were obtained using piston coring, gravity coring and grab sampling 
equipment. 

The surveys dealing with the geochemistry of Lake Superior and Georgian Bay involved 
taking several Shipek samples and testing Eh, pH and temperature. Before subsampling for further shore 
analysis, the undisturbed layers were described and colriuricoded. 

Ponar samples for the examination of benthic fauna were taken whenever possible. These 
were screened and preserved in fonnalin. Samples were also freeze-dried and packaged for later analyses. 

. Appendix B refers to the areas covered. .

- 

(G) Water Column Studies 

_The three water column studies carried out in Lake Erie this year were much similar to 
the Hypo proiect carried out during 1970. The cruises were designed to determine the quantity, and the 
rate at which particulate carbon and phosphorus settled through the thermocline. Measurements included

/
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transmissometry (to discern the amount of suspended matter in the water column especially during the 
triggering of the modified Van Oorn/Sedimentation bottles), temperature/depth profiles, dissolved 

oxygen, pH, conductivity and chlorophyll a. 

Divers were used to obsen/e the action of the sedimentation bottles. On several occasions, 
an actual blanket of suspended matter was obsen//ed above the thermocline. As a cross-check,» a Coulter 

counter was used to determinethe particle size distribution at various points in the water column. 

(H) Virology/Mycology Cruises
1 

The purpose of the mycology cruises was to determine the seasonal variation of fungi 
present in both oligotrophic and eutrophic waters. Samples from several depths were collected, stored 

and sent to the Microbiology laboratory for fungal and chemical analysis. Measurements of temperature, 

dissolved ox-ygen and pH were also made. 

The virology cruises were aimed at comparing the viral content and culture suitability of 

several inflows in the Western Lake Ontario region. Samples were collected, stored and sent to the 

Microbiology laboratory for analysis by fecal streptococcus -and virus enumeration techniques. Appendix 

B gives the locations from which samples were taken. 

Table 2. 1973 Meteorological Systems 

Stjati O I1 Location Scientist-in-Charge Operating Pe riod 

3-am-01 
3-3M-O2 
3-2M-01 
3-2M-02 
3-OM-02 
'3-OM-03 
2.-om-04 
3-om-01 
3-om-10 
3-LM’-O1 

§:LM-O2 

Superior Shoal 
Superior Shoal 
Macpherson Point 
Macpherson Point 
Bronte 

‘
A 

Western Lake Ontario 
Burlington 
Mid Lake Ontario 
Bay of Ouinte 
Wolfe lsland 
Main Duck Island 

F.C. Elder 
F.C. Elder 
F.M. Boyce 
F.M. Boyce 
C.R. Murthy 

Elder 
M. Donelan 
F.C. Elder 
R. Weiler 
R. Ramsier 
B-. Ramsier 

hflay 
hflay 
June 
June 
June 
Jan. 
Sept. 
Apr. 
Aug.- 
Feb, 
Dec. 

20 — Oct. 
20 — Oct. 
12 — Nov.- 
12 -1 Nov. 
28 — Nov. 
3 -'4' Dec. 
19 — Dec-. 
18 — Aug. 
14 — Sept. 
14 — Mar. 
11 — 

|\} 

-5 
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(I) Launch and Shore-Based Programs 

(i) Meteor_olo‘gica| Measurement Program 

A network of meteorological systems was operated in Lakes Superior, Huron and Ontario 
(see Figure 1 and Table 2) with measurements being taken for selected periods during the 

season. The 

systems provided atmospheric measurements of wind speed and direction, air temperature, relative 
humidity 

and surface water temperature. On the Lake Superior and Lake Ontario systems, atmospheric pressure and 
solar radiation were also measured. 

These measurements will be used in the computation of wind stress, and evaporation and heat 

transfer rates overthe lakes. The resultant values will then-be used in lake enejrgy budget calculation and 

as inputs to models of lake processes.
_
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. (i_i) NTA Surveys _ 

The NTA program wasnational in scope and was a a continuation of work started during 
the 1972 field season. . 

' 

~
. 

The CClW's contribution was to monitor the trends in the concentration of NTA in 
Hamilton harbour and the westem end of Lake Ontario. A total of six such cruises were completed 
during 1973, on which Technical Operations staff collected and treated samples for analysis from seven 
stations in the harbour and seven stations in the lake (Appendix B). 

(iii) Lake Ontario Shore Sensor Program
_ 

During the spring of 1972, seven shore stations for the c,ontinuo'us measurement of near 
surface and bottom lake water temperatures were established at various locations along the Canadian 
Shore of Lake Ontario. Complete instrumentation systems for these stations were re-installed for the 
1973 field season (see Figure 2). At six of these locations a detachment from AES, in conjunction with 
LRO, erected weather stations for the collection of meteorological parameters. 

Problems from dredging operations and maior shoreline erosion in the site areas, as well as 
radio frequency interference from lightning, curtailed the recovery of data during the year. 

Three stations — Burlington, Oshawa and Point Petra — have been fitted with new data 
collectors and will remain in operation during the winter months. 

'
’ 

Technical Operations-continued its responsibility for running the entire ‘program. 

(iv) Beach Stability Program . 

Q 

This program was also a continuation of work commenced during the 1972 field season.
- 

The program has_as its ai_m the correlation between the seasonal changes in the threedimensional beach 
profile and the net alongshore wave energy.

" 

ln order to determine the effects of waves and "fluctuating water levels on the beach
a 

profile (see Figure 3), a series of six transverse beach profiles were established at Van Wagner's beach 
during the 1973 field season. Plotting of the profile changes and computations of the volume changes 
of sediment were done by computer. . _ 

» One staff member from Technical Operations was seconded to the Geolimnology Section 
for the duration of this program to co-ord_inate and carry out the field work as well as assist in the 
analysis and interpretation of the data. P 

(v) Point Source Study . 

The main objectives of this program carried out during July and August can be summarized 
as follows: 

1. To determine whether the zone of impact of point-source effluents of toxic 
substances has any effects on a short» or long-term basis on the community. 
(This was also intended as a feasibility study "to determine the design of future 
work). »

A 

2. To determine the zone of influence (mixing zone) of industrial discharge into the 
lake. To establish the rates of nutrient utilization and assimilation capacity of 
receiving waters.

'

I

|
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Figure 2. Shore Sensor Instrumentation. 
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Figure 3. Beach Stability Program.
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3. To dilinjeate the alterations of sediment geochemistry with reaction to the alteration 
of water chemistry as a function of space and time. 

This multidisciplinary project at Marathon, Ontario, (Lake Superior) was co-ordinated 
by two staff members from Technical Operations. 

(vi) Dredge Impact Study 

This program was contracted to Chemex Envirocon Ltd. and carried out at three separate sites: 
1) Bronte Harbour, Lake Ontario - 

2) Port Stanley Harbour, Lake Erie 
3) St. Clair Cut-offs, Lake St. Clair. - 

The objectives of this program we're to interpret the effects of dredging, discharge, and dumping 
of bottom sediments at the mentioned sites on the Lower Great Lakes. This program was done on a Before- 
Ouring-After basis with particular emphasis on the physical, geochemical, sedimentological, and mechanical 
properties at these locations. 

. Technical Operations personnel co-ordinated the data collection. 

_, (vii) Bay of Ouinte Program -

s 

During 1973-, the Geochemical Limnology Sub-division of LRO conducted a study of nutrient 
dynamics in isolated columns of lake water as part of a program to investigate phosphorus, carbon and 
nitrogen dynamics in lake waters. To accomplish this, three triangularlimnocorrals were installed in the Bay 
of Ouinte. Each corral had 20-foot polyethylene sheet sides which extended from just above the surface down 
to the sediments in 14 feet of water. An adjacently-moored barge contained a hut for housing the scientific 
instrumentation. 

One corral received P at a rate equal to that presently going into the Bay; the second received 
no extra P; and the third received both P and N at a rate equal to the natural additions to the Bay (see Figures 4, 
5, and 6). A 

Technical Operations co-ordinated and supported the project. One staff member was seconded 
full time for this purpose. The site location including barge, limnocorrals, trailers, etc. was installed and 
removed by Technical Operations. 

(J) Miscellaneous Programs 

(i) Wave Climatology - 

This program was also a carry-over from IFYG L. The main purpose was the comparison of 
data obtained using visual wave estimates with those obtained from wave gauge records and estimates 
made by the SMB (Sverdrup, Munk; Bretschneider) wave hindcasting techniques based on lake surface 
wind records. 

Technical Operations staff aboard the Canadian research vessels were responsible for taking 
the meteorological obsen/ations and one staff member has assumed the responsibility for analysis and 
interpretation of the data.

' 

(ii) Controlled Oil Spill/Remote Sensing »

‘ 

Staff members co-ordinated acontrolled oil spill operation at CCIW during which personnel 
from the Canada Centre for Remote Sensing attempted to detect the oil using an experimental laser 
fluorometer from altitudes up to 300 metres in a DC-3 aircraft (see Figure 7).
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Figure 4. 
Limnocorrals, 
Bay of Cluinte. -* 
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Figure 6. 
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Figure 7. S Controlled Oil Spill Clean-up Operations. (Photo courtesy of Dr. Sey Ross) 

(iii) Water Ouality Studies . 

Support from Technical Operations was given to the water quality studies of the lntemational 
Sec-tions of the St. Lawrence and St. Mary's Rivers. The purpose of these studies was to observe changes "in 

the water quality and degree of transboundary movejmjents of pollutants in GreatYLakes connecting waters in 
conjunction with the International Joint Commission reference. 

(iv) Port Feasibility Studies
_ 

This program, supported by Technical Operations Staff, was part of a ioint project with MSO 
and H.G. Acres (consu_lta_nts) to determine the feasibility of esta_bl_ishing a_ deep water port for the Ashland 

Oil Company of Kentucky in the Grande-lle-Kamouraska, Ouebec area. 

(V) Ham_ilton/Scourge Search 

' A rather interesting side-light to the year was the search for two ships (Hamilton and Scourge) 
sunk in Lake Ontario during the war of 1812. This program was run by the Royal Ontario Museum and _ 

supported by Technical Operations. 

(vi) Bathymetry 

This program run by MSO and supported by Technical Operations was aimed at improving the 
quality of the navigational charts in the area around Rochester Harbour.
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(vii) Engineering/lNatjejr Quality Trials 

-‘ This single cruise had as its purpose the testing of a com_m_ercia_Ily available in situ water 
quality sensor system and the comparison of the data obtained with methods presently employed as 
stand_ard procedures aboard the ships. ‘ 

' ‘
r 

5. DIVING UNIT .

9 

During 1973, the diving unit actively supported eighteen (18) scientific programs in the 
Great/Lakes and St. Lawrence River, with tasks. ranging from cable laying and inspection to selective 
hand coring for chemical analysis. In 207 diving days, the unit logged 924 diving hours. Extensive use 
was made of the new diving system consisting of surface supplied air, unisuits, Kirby-Morgan masks and 
the underwater T.V. system with video tape and communications (see Figures 8 and 9). 

The diving tender CSL SHARK supported all diving in Lakes Ontario, Erie and St. Clair. 

6. BIGGERS/STORES , 

The rigging unit continued to equip and support all field parties with which staff from the 
section were associated. instrument towers, trailers and modifications to various types of buoys were 
among the high priority committments along with the normal mainte'na_nce of wi_nches and generators 
(see Figure 10). 

_ 
_.

/ 

,~. Y; v;K~w1 

l&sY,§i,ré§§“‘@§Y %~~¢.'x¢.. >1 

Figure 8. Diver wearing new Sub-Com U/lN Communications Equipment. '
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Figure 9. Undewvater Communications Equipment 

Figure 10. Stores and Workshop.
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LAKE ONTARIO 
1913 

MONITOR STATIONS 

Station Number Latitude N. 
‘ 

I 

Longitude W. 

%\lOD 

U1-|>OJI\J--I 

T.P
9 

T.P 
IO 
T.P 
11 
12 

13 
14 
15 
16 
T.P 

17 
18 
19 
2O 
21 

22 
T.P 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

43° 19' 43" 
43° 23' 24" 
43° 13' 43" 
43° 13' 42" 
43° 11' 33" 

43° 24' 42" 
43° 30' 42" 
43° 21' 24" 
43° 35' 42" 
43° 33' 12" 

43° 33' 24" 
43° 42' 24" 
43° 45' 00" 
43° 41' 42" 
43° 39' 24" 

43° 30' 30" 
43° 25' 12" 
43° 21' 54" 
43° 13' 13" 
43° 20' 12" 

43° 13' 30" 
43° 22' 00" 
43° 30' 24" 
43° 39' 30" 
43° 43' 00" 
43° 51' 30" 
43° 51' O0" 
43° 52' 42" 
43° 49' 42" 
43° 39' 06" 
43° 27' 18" 
43° 2'3’ 18" 
43° 24' 30" 
43° 32' 48" 
43° 45' 42" 

43° 52' O0" 
43° 56' O0" 
43° 52' O6" 
43° 38' 48" 
43° 26' 24" 

19° 42' 24" 
19° 34' 30" 
19° 34' 30" 
19° 24' 00" 
19° 24' 30" 
19° 24' 30" 
19° 24' 30" 
19° 21' 43" 
19° 23' 00" 
19° 21' 24" 

19° 20' 00" 
19° 13' 03" 
19° 01' 43" 
19° 05' 13'-' 
19° 05' 00" 

19° 03' 00" 
19° 04' 42" 
19° 15' 24" 
19° 13' 00" 
19° 03' 12" 

19° 02' 24" 
13° 43' 00" 
13° 43' 00" 
13° 43' 00" 
13° 43' 00" 

13° 43' 00" 
13° 42' 00" 
13° 30' 00" 
13° 30' 00" 
13° 30' 00" 

13° 30' 00"‘ 
13° 30' 00'-' 
13° 11' 00" 
13° 11' 00" 
13° 11' 00" 

13° 11' 00" 
13° 11' 00" 
11° 54' 00" 
11° 54' 00" 
11° 54' 00"



Station Number 

36 
37 
38 
39 
40 
41 
42 
43 
T.P. 
44 

45 
46 
47

' 

48 
49 

50 
51 
52 
53 
54 

55 
56 
5'7 

58 
59 

60 
61 
T.P. 
62 
T.P. 

63 
T.P. 
64 
T.P. 
65 

T.P. 
66 » 

_A3_ 

Latitude N. 

43° '17’ 30" 
43° 21' 36" 
43° 26' D6" 
43° 30' U6" 
43° 39' 06" 

43° 47' 54" 
43° 52' 30" 
43° 56' 12" 
43° 51' 30" 
43° 48' 42" 
43° 39' 00" 
43° 20' 06" 
43° 17' 18" 
43° 22' 06" 
43° 30' 24" 

43° 39' 00" 
43° 17' 42" 
43° 52' 30" 
43° 52' .00" 
43° 39' 06" 

43° 30' 24" 
43° 23' 12" 
43° 30' 00" 
43° 34' 12" 
43° 39' 42" 
43° 43' 42" 
43° 52' 16" 
43° 55' 48" 
43° 55' 36" 
43° 56' 18" 

44° 00' 48" 
44° 03' 12" 
44° 09' 12" 
440 04! 42!! 
44° U0’ 18" 

43° 55' U6" 
43° 39' 06" 

Longitude W. 

11° 36' 00" 
11° 36' 00" 
11° 36' 00" 
11° 36' 00" 
11° 36' 00" 
11° 36' 00" 
11° 36' 00" 
11° 36' 00" 
11° 31' 00" 
11° 13' 00" 

11° 10' 00" 
11° 11' 30" 
11° 00' 00" 
11° 00' 00" 
16° 61' 24" 

11° 00' 00" 
11° 00' 0'0" 
11° 00' 00" 
16° 42' 00" 
16° 42' 0'0" 

16° 42' 00" 
16° 42' 00" 
16° 31' 06" 
16° 24' 00" 
16° 16' 00" 

16° 24' 00" 
16° 24' 00" 
16° 10' 40" 
16° 12' 30" 
16° 11' 13" 

16° 30' 13" 
16° 34' 24-" 
16° 36' 12" 
16° 36' 30" 
16° 43' 00" 
16° 42' 06" 
16° 11' 00"

\
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Station Number 

lD%\lG5 

U‘l~FhJ§—-I 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20

' 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 
37 
-38 
39 
40 

_A5_1_ 

LAKE ERIE 
1973 

MOMTOR STATIONS 

Latitude N. 

42° 50‘ 24" 
42° 50' 18" 
42° 52' 06" 
42° 47' 18" 
42° 52' 00" 

42° "51' 36" 
42° 47' 12" 
42° 30' 40" 
42° 31' 30" 
42° 39' 42" 
42° 42' 36" 
42° 51' U6" 
42° 49' 05" 
42° 47' 24" 
42° 49' 36" 

42° 51' 05" 
42° 52' 00" 
42° 40' 51" 
42° 40' 54" 
42° 42' 24" 

42° 44' 54" 
42° 41' 51" 
42° 48' 4'2" 
42° 40' 12" 
42° 30' 40" 

43° 22' 12" 
42° 13' 12" 
42° 10' 00" 
42° 09' 45" 
42° 00' 30" 
42° 12' 10" 
42° 15' 24" 
42° 20' 30" 
42° 20' 30" 
42° 19' 00" 
42° 05' 10" 
41° 55' 42" 
42° 13' 30" 
42° 30' 00" 
42° 34' 54" 

Longitude W. 

10° 53' 12" 
10° 55' 42" 
10° 51' 42" 
19° 00' 10" 
19° 10' 30" 
19° 10' 50" 
19° 20' 42" 
19° 13' 12" 
19° 20' 40" 
19° 31' 00" 
-19° 20' 3.0" 
19° 31' 12" 
19° 31' 09" 
19° 33' 24" 
19° 34' 00" 

19° 34' 40" 
19° 34' 30" 
19° 39' 40" 
19° 31' 24" 
19° 30' 10" 

19° 13' 42" 
19° 51' 00" 
19° 51' 00" 
00° 01' 00" 
19° 52' 54" 

19° 45' 30" 
19° 50' 24" 
00° 02' 00" 
00° 01' 42" 
00° 05' 42" 
00° 03' 42" 
00° 00' 00" 
00° 14' 12" 
00° 30' 00" 
00° 31' 40" 
00° 31' 24" 
00° 54' 42" 
00° 55' 24" 
01° 05' 30" 
01° 30' 40"



Station Number 

41 
42 

_.A6.. 

Latitude N. 

42° 34' 00" 
42° 31' 54" 
42° 25'-12" 
42° 21' 54'-' 
42° 15' 30" 
42° 05' 05" 
41° 5s'12" 
41° 54' 45" 
41° 52' 00" 
41° 51' 15" 

41° 47' 54" 
41° 53' 06" 
42° 04' 24" 
42° 17' 30" 
42° 07' 36" 
41° 55' 24" 
41° 45' 05" 
41° 40' 35" 
41° 35' 30" 
41° 34' 54" 

41° 30' 15" 
41° 31' 15" 
41° 31' 54" 
41° 33' 12" 
41° 35' 42" 

41° 35' 30" 
41° 43' 45" 
41° 51' 30" 
41° 55' 54" 
42° 02' 30" 
42° 05' 54" 
42° 05' 24" 
42° 05' 05" 
41° 55' 30" 
41° 45' 42" 
41° 35' 30" 
41° 33' 00" 
41° 30' 05" 
41° 25' 00" 
41° 25' 05" 

41° 21' 05'-' 
41° 31' 42" 
41° 35' 05" 
41° 42' 45" 
41° 45' 45" 

Longitude W. 

51° 30' 05" 
51° 25' 45'-' 

51° 25' 00" 
51° 21' 30" 
51° 11' 00'-' 

51° 11' 4" 
51° 05' 35" 
51° 02' 12" 
51° 00' 35" 
50° 55' 54" 

51° 15' 30" 
51° 15' .12" 
51° 25' 24" 
51° 35' 35" 
51° 54' 45" 
51° 41' 54" 
51° 34' 05" 
51° 30' 45" 
51° 41' 00" 
51° 31' 45" 
51° 43' 54" 
51° 43' 42" 
51° 44' 05" 
51° 45' 45" 
51° 41' 45" 
51° 50' 12" 
51° 55' 00" 
52° 02'05" 
52° 05'12" 
82° 12' 18" 

82° 16' 24" 
82° 17' 54" 
82° 18' 36" 
82° 22' 54" 
82' 16' 42" 
52° 05' 30" 
51° 51' 30" 
51° 45' 05" 
52° 24' 45" 
52° 25' 00'-' 

52° 25' 12" 
52° 25' 54" 
52° 25' 42" 
52° 21' 54" 
82° 28' '36"



Station Number 

80 
87 
88 - 

89 
90 

91 
92 
93 
94 
95 

96 
97 
98 ‘ 

99 - 

100 
' 101 

102 
103 
104 
105 

106 
107 
108 
109 
110 

111 
112 
1113. 

114 
115 

116 
117 
118 
119 
120 

121 
122 

_A7_ 

Latitude N. 

41° 40' 12" 
41° 33' 24" 
41° 23' 33" 
41° 31' 33" 
41° 30' 24" 

41° 23' 30" 
41° 33' 13" 
41° 33' 43" 
41° 34' 54" 
41° 31' 54" 

41°.41' 13" 
41° 45' 24" 
41° 52' 30"- 
-41° 51' 24" 
41° 59' 33" 

42° 01' 311" 
42° 01' 54" 
41° 54' 30" 
41° 50' 0'3" 
41° 41' 54" 
41° 41' 03" 
41° 45' 43" 
41° 43' 12" 
41° 43' 33" 
41° 41' 03" 

41° 50' 42" 
41° 52' 03" 
41° 53' 12" 
41° 54' 13" 
41° 54' 32" 
41° 51' 30" 
41° 53' 00" 
42° 02' 54" 
42° 02' 51" 
42° 02' 54" 

42° 33' 24" 
42° 31' 12" 

Longitude W. 

82° -35' 42" 
82° 33' 00" 
82° 31' 24" 
82° 37' 00" 
82° -39' 48"’ 

82° 44' 42" 
83° 01' 36" 
8-3° 01' 06" 
83° 00' 06" 
82° 57' 48" 

82° 54' 42'-' 
82° 51' 06" 
82° 45' 00" 
82° 40' 30" 
82° 38' 24" 

82° 37' 06" 
82° 36' 48" 
82° 55' 00" 
83° 06' 00" 
82° 57' 48" 
83° 02' 54" 
83° 12" 54" 
83° 16' 42" 
83° 24' 06" 
83° 28' 48" 
83° 20' 54'-' 
83° 11' 54" 
33°15 30 
33° 19' 13" 
33° 13' 54" 

33° 12' 24" 
33° 03' 12" 
33° 05' 43" 
33° 03' 53" 
33° 11' 03" 

30° 13' 12'-' 

30° 22' 13"
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Station Number 

@\lO5U‘l-hi/JI\)—l 

’ 9 
IO 

I 

11 
12 
13 
14 
I5 , 

16 

11 
10 
19 
20 
21 
22 

V 

23 
24 

25 
25 
21 
20 
29 
3O 
31 
32 

33 
34 
35 
36 
37 
38 

» 39 
40 

..A9_ 

LAKE ERIE 
1973 

MONITOR STATIONS 
. 

(SPECIAL) 

Latitude N. 

42° 41' 24" 
42° 50' 35" 
42° 40' 54" 
42° 39' 00" 
42° 30' 30" 
42° 31'5"-1" 
42° 30' 40" 
42° 23' 54" 

42° -32'10" 
42° 40' 40" 
42° 40' 12" 
42° 45' 12" 
42° 45' 12" 
42° 30' 30" 
42° 31' 00" 
42° 20' 00" 

42° 19' 40" 
42° 25' 10" 
42° 30' 54" 
42° 29' 00" 
42° 20' 10" 
42° 12' 40" 
42° 02' 40" 
42° 05' 54" 

42° 14' 54" 
42° 24' 00" 
42° 32' 54" 
42° 35' 30" 
42° 30' 10" 
42° 25' 40" 
42° 15' 12" 
42° 04' 54" 
41° 55' 54" 
41° 50' 00" 
41° 45' 40" 
41° 55' 00" 
42° 00' 30" 
42° 15' 54" 
42° 21' 30" 
42° 11' 30" 

Longitude W. 

79° 12' 06" 
78° 57' 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° 47' 30" 
80° 00' 48" 
79° 56' 00'-' 
79° 53' 36" 
79° 45' 30" 
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" 
81° 01' 00"_ 
81° 17' 54" 
81° 12' 18" 
81° 06' 24" 
81° 00' 42" 
80° 55' 00" 
01° 00' 54" 
01° 23' 00" 
01° 20' 42" 
01° 34' 30" 
01° 40'10" 
01° 42' 24" 
01° 55' 10"



Station Number 

41 
42 
43 
44 

' 

45 
~ 46 

47 
48 

49 
50 
51 
52 
53 
54 
55 
56 

57 
58 
59 
60 
B1 

-A10- 

Létitude N. 

42° 08' 06" 
41° 57' 54" 
41° 47' 18" 
41° 31' 48" 
41° 30' 24" 
41_° 40' 54" 
41° 50' 13" 
42° 02' 43" 

41° 55' 54" 
41° 43' 43" 
41° 33' 30" 
41° 31' 54" 
41° 25' 12" 
41° 34' 00" 
41° 44' 13" 
41° 54' 42" 
41° 40' 54" 
41° 41' 05" 
41° 43' 33" 
41° 53' 30" 
41° 53' 43" 

Longitude W. 

82° 08' 24" 
32° 02' 30" 
31° 50' 42" 
31° 42' 30" 
31° 53' 43" 
32° 0_5'.12j' 
32° 12' 43" 
32° 21' 54" 

32° 24' 30" 
32° 30' 03" 
32° 24' 12" 
32° 21'12'-' 
32° 30' 12" 
32° 33' 03" 
32° 44' 00" 
32° 50' 24" 

33° 01' 05" 
32° 53' 00" 
33° 09' 00" 
33° 11' 43" 
33° 02' 42"



5,Y 

,2 

as 

Ru 

“S 

#0: 

u_O_g_ 

HOFHCOZ

_ 

22 

__H 

5%“ 

I 

“NAN 

$2

_

V 

2. 

1

_ 

HOHIHOIQ

_ 

Egg 

gig 

___: 

m_Em_ 

_m_¥<J 

U: 

|_

W 

1_|

1

O

1 A

V

_ 

I:

. 

’.°N 
HQPOQ 

PHOAM 

¢ 

M
O 

Q: 

BO

O

I

O 

Q 

O3 

A‘ 

O

Q

O

Q 

:I 

S

O 

\ 

N‘ 

I

I 

'_ 

Ffi.

$ 

k 

QM.

Q 

If! 

II

_

-

.

I 

In 

ID 

.6‘

_

. 

1‘

. 

§_

I

_ 

OQ 

_

O 

‘Ll

. 

Q 

O

v

I 

M 
_

q 

I 

I

O 

I

I

.

C 

I 

I 
»_

.

‘ 

O

‘

A

Y 

mgfionfiou

__

W 

'7 

‘_
_ 

T
I 

L, 

é
@ 

__ 

‘IIVJ 

1 

_ 

‘‘‘‘ 

lufifiwm 

;iY!l{!;_1_

’

i

U 

_ 

.

A 

"|L|] 

_~_

_
O 

.

. 

. 

A»

.

_

Z 

I: 

__2 

“S 

Q

_a



Station Number Geolimnology Number 

NNNNQIIII-I-Ii-l_l-nl_l—l-A 

OJh}—l§GD@\|O'3GI'I-§hDl\-‘l—l¢CD%\|O'J(I"l-D0u'll\B-H 

SPEIIIAI. MONITOR STATIONS 

U-42 
W-44 

B-8 
E-11 

G-I6 

L-I9 
H-21 

M-32 
N-34 

—A12— 

LAKE ERIE 
1973 

Latitude N. 

42° 40' 24" 
42° 21' 54" 
42°10'00" 
42° 03' 00" 
41° 44' 40" 
41° 45' 42" 
41° 50' 42" 
41° 30' 40" 
41° 32' 35" 
41° 49' 03" 
41° 30' 42" 
42° 00' 00" 
42° 05' 00" 
42° 39' 00" 
42° 21' 14" 
42° 05' 30" 
42° 22' 40" 
42° 10' 30" 
42° 40' 30" 
42° 51' 00" 
42° 32'. 11" 
42° 31' 24" 
42° 52’ 18" 

Longitude W. 

02° 20' 24" 
02° 45' 00" 
03° 00' 30" 
03° 01' 54" 
03° 21' 40" 
02° 50' 59" 
02° 45' 00" 
02° 39' 00" 
02° 33' 30" 
02° 12' 14" 
01° 43' 24" 
01° 30' 00" 
01° 39' 40" 
01° 12' 42" 
01° 14' 30" 
01° 00' 00'-' 
00° 11' 00" 
00° 03' 30" 
00° 12' 30" 
19° 34' 40" 
19° 39' 30" 
19° 24' 53" 
10° 55' 54"
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Station Number 

-A-ind 

_l 

{AUX-5 

¢(D%\lOD 

U1-PCQNJ.-i 

-A14- 

LAKE HURON“ 
1973 

MONITOR STATIONS 

Latitude N. 

43° 11-' 24'-' 

43° 33' 00" 
44° Ml 42" 
43° 41' 12" 
44° 14' 54" 

44° 21'12" 
44° 33' 24" 
45° 12' 05" 
45° 01' us" 
44° 51' 33" 

45° 26' 48" 
45° 42' O6" 
45° 48' 48" 

Longitude W. 

82° 17' 54" 
32° 13' 12" 
32° 03' 33" 
33° 44' 12" 
33° o1'1"z" 

32° 23' 30" 
31° 32' 42" 
31° 49' 54" 
32° 31' 42" 
33° 15' 42" 
83° 26' 54" 
83° 16"48" 
84° 46' 42"
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Station Number 

-POOR‘!-A 

T.P. 

$\|ODU‘I 

T.P.

9 
10 
11 
12 
13 

14 
15 
16 
17' 

18 

19 
20 
21 
22 
23 - 

Z4 
Z5 
26 
27 
28 

29 
3'0

. 

31 
32 
-33 

34 
35 
T.P. 
36 
37 

—A16— 

LAKE SUPERIOR
7 

1 

19 3
A 

1110111106 314110116 

Latitude N. 

46° 29' 06" 
46° 32' 36" 
46° 36' 00" 
46° 42' 00" 
46° 44' 30" 

46° 44' 00" 
46° 44' 36" 
46° 49' 30" 
46° 53' 36" 
46° 56' 54" 

41° 02' 40" 
41° 02' 54" 
41° 02' 45" 
41° 02' 12" 
46° 54' 46" 

46° 51' 30" 
46° 49' 00" 
46° 46' 46" 
46° 42' 46" 
46° 44' 46" 

46° 41' 30" 
46° 50' 06" 
46° 54' 24" 
46° 56"06" 
41° 12' 46" 
47° 21' 18" 
41° 21' 16" 
41° 30' 06" 
41° 32' 06'-' 
41° 35' 06" 

41° 36' 51" 
41° 43' 12" 
41° 55' 061' 
41° 53' 30" 
41° 51' 46" 
41° 50' 00" 
41° 55' 54" 
41° 54' 00'-' 
41° 54' 30" 
41° 51' 36" 

Longitu de W. 

64° 50' 00" 
64° 44' 54" 
64° 35' 30" 
64° 36' 00'-' 
64° 44' 42" 
64° 41' 36" 
64° 55' 00" 
64° 46' 04" 
64° 40' 03" 
64° 46' 46" 
64° 46' 46" 
64° 52' 00" 
64° 56' 02" 
65° 06' 12" 
65° 10' 00" 

65° 11' 16" 
65° 12' 12" 
65° 13' 06" 
65° 49' 06" 
65° 46' 22" 

65° 41' 24" 
65° 46' 30" 
65° 44' 54" 
65° 43' 40" 
65° 36' 00" 

65° 25' 00" 
65° 16' 30" 
65° 12' 12" 
85$’ 09' 00" 
65° 03' 54" 
65° 06' 0.0" 
65° 06' 20" 
64° 54' 46" 
85° 00' 20" 
65° 06' 24" 
65° 12' 30" 
65° 16' 12" 
65° 26' 16" 
65° 44' 12" 
85° 47' 00"



Station Numbejr 

38 
T.P. 

\l 

\l\l\l 

\l\l\I 

\l 

ODGDOD 

G7 

G5 

C5676) 

OIU‘lU‘lU'lU'l 

U1 

O1U‘lfJ'l 

-IUV1-F-P-F 

1P-F 

-P 

-FPCQ 

—A17— 

Latifllda N._ 

47° 48' 24" 
41° 46' 00" 
41° 41' 24" 
41° 35' 00" 
47° 28' 00" 

41° 10' 30" 
41° 04' 40" 
46° 50' 00" 
46° 51' 24" 
46° 45' 00" 

46°30'40" 
46° 36' 00" 
46° 34' 00" 
46° 30' 30-" 
46° 35' 00" 

46° 31' 00" 
46° 34' 00'-' 
46° 31' 24" 
46° 40' 42" 
46° 44' 00" 
46° 50' 50" 
46° 56' 00" 
41° 02' 40" 
41° 00' 33" 
41° 00' 36" 
47° 09' 52" 
47° 18' 00" 
47° 06' 48" 
47° 03' 30" 
47° 06' 00" 

46° 56' 24" 
46° 58' 40" 
46° 58' 54" 
47° 01' OD" 
46° 51' 42" 
41° 03' 00" 
41° 04' 24" 
41° 10' 40" 
41° 10' 30" 
41° 23' 10" 

47° 23' 48" 
47° 24' 08" 
47° 24' U6" 
47° 24' 42" 
47° 25' 06"

\ 

Longitude W. 

05° 50' 00" 
05° 51154" 
05° 50' 00" 
06° 05' 00" 
86° 13' '00" 

06° 22' 10" 
06° 20' 40" 
06° 31' 24" 
06° 34' 06" 
06° 34' 06" 

86° 34' 06" 
06° 34' 06" 
860 34! 06" 
06°34'06" 
86° 38' 52" 

87° 20' 12" 
87° 19' 56" 
87° 19' 30" 
87° 19' 18" 
87° 18' 54“ 

01° 10'10" 
01° 11' 36" 
01° 16' 54" 
01° 16' 12" 
87° 23' 18" 

87° 31' 18" 
87° 38' 36" 
87° 44‘ 54" 
87° 51' 12" 
87° 58' 00" 

88° 05' 00" 
00° 05' 00" 
00° 01' 00" 
00° 11' 00" 
88° 25' 48" 
88° 18' 00" 
88° 17' 41" 
88° 09' 54" 
88° 00' 52" 
87° 40' 50" 

87° 34' 00" 
87° 29' 00" 
87° 24' 42" 
01° 11' 36" 
87° 09' 48"



Station Number 

79 
80 
81 
82 
83 

84 
85 ' 

'86 

87 
88 

89 
90 
91 
92 
93 

94 
95 
96 
97 
98 

T.P-. 

99 
100 
101 
102 

.103 
104 
105 
106 
107 - 

108 
109 
110 
111 
112 

113 
114 
115 
116 
117 

118
' 

119 
120 
121 
T.P. - 

-A18-' 

.5---.=-1..-5 _-. - 1»- 

Latitude N.- 

41° 30'13" 
41° 35' 0,0" 
41° 43' 54" 
41° 51' 30" 
43° 00' 13" 

43° 03' 43" 
43° 10' 00" 
43° 12' 24'" 
43° 14' 00" 
43° 34' 03" 

43° 42' 00" 
43° 40' 30" 
43° 31' 53" 
43° 35' 00" 
43° 23' 33" 

43° 21' 30" 
43° 13' 03" 
43° 13' 30" 
43° 23' 13" 
43° 34' 42" 

43° 33' 12" 
43° 42' 42" 
43° 45' 24" 
43° 44' 03" 
43° 33' 54" 

43° 33' 43" 
43° 41' 12" 
43° 44' 00" 
43° 34' 30" 
43° 32' 21" 

43° 30' 00'-' 
43° 21' 30" 
43° 23' 54" 
43° 20' 12" 
43° 14' 24" 
43° 03' 42" 
43° 01' 00" 
41° 50' 43" 
41° 43' 43'-' 
41° 41' 54" 

41° 33' 24" 
41° 33' 53" 
41° 31' 03" 
41° 23' 00" 
41° 23' 12" 

Longitude W. 

87° 02' 48" 
86° 57' 06" 
86°‘ 47' 00" 
86° 38' 00" 
86° 26' 00" 

86°_ 18"00" 
86° 14' 00" 
86° 11' 00" 
86° 09' 00" 
86° 20' 48" 

86° 25' 06" 
86° 27' 00" 
86° 30' 06" 
86° 33' 54'-' 
86° 40' 30" 

33° 5043" 
31° 01' 00" 
31° 01' 42" 
31° 15' 12" 
31° 03' 30" 

31° 03' 13" 
31° 02' 13" 
33° 53' -33" 
31° 10' 00" 
31° 23' 03" 

31° 23' 03" 
31° 30' 43" 
31° 33' 43" 
33° 01' 00" 
33° 05' 00" 
33° 02' 42" 
33° 00' 24" 
31° 53' 54" 
31° 53' 30" 
31° 43' 00" 
31° 42' 12" 
31° 35' 12" 
31° 21' 24" 
31° 31-' 42" 
31° 33' 54" 

31° 42' 33" 
31° 45' 00" 
31° 43' 00" 
31° 50' 00" 
33°- 00' 0'0"



Station Number 

122 
123 
124 
125 
125 

127 
128 
129 
130 
T.P. 

T.P. 
131 
132 
133 
134 

135 
136 
T.P. 
137 
T.P. 

138 
139 
T.P. 
T.P. 
140 

- 141 
142 
143 
144 
145 

146
I 

147
' 

148 
149 - 

150 

151 
152 
153 
154 
155 

156 
157 
158 
159 
169 

-A19- 

Latitu de N. 

41° 23' 00" 
41° 30' 05" 
41° 33' 24" 
41° 35' 13" 
41° 43' 45" 
41° 50' 54" 
41° 53' 42" 
43° 03' 13" 
43° 05' 30" 
43° 11' 43" 
43° 12' 30" 
43° 12' 00" 
43° 14' 13" 
43° 11' 00" 
43° 13' 05" 

43° 19' 43" 
43° 11' 24" 
43° 11' 00" 
43° 13' 05" 
43° 11' 30" 

43° 13' 00" 
43° 11' 54" 
43° 12' 00" 
43° 11' 13" 
43° 09' 00" 

43° 01' 00" 
43° 05' 00" 
43° 02' 13" 
43° 00' 12" 
41° 53' 20" 

41° 55' 42" 
41° 55' 00" 
41° 54' 00" 
41° 53' 00" 
41° 50' 20" 

41° 41' 30" 
41° 41' 13" 
41° 44' 51" 
41° 41' 00" 
41° 43' 12" 

41° 42' 12" 
41° 35' 43" 
41° 32' 00" 
41° 25' 30" 
47° 22' 00" 

Longitude W. 

33° 03' 54" 
33° 09' 54" 
33° 11' 35" 
33° 13' 00" 
33° 15' 35" 

33° 20' 12" 
33° 23' 54" 
33° 25' 00" 
33° 21' 30" 
93° 22' 35" 

33° 29' 42" 
33° 30' 24" 
33° 33' 00" 
33° 35' 50" 
33° 31' 00" 

33° 33' 00" 
33° 49' 43" 
33° 54' 13" 
33° 51' 00" 
33° 59' 00" 

39° 04' 00" 
39° 10' 43" 
39° 12' 00" 
39° 05' 42" 
39° 03' 54" 

39° 01' 13" 
39° 05' 42" 
39° 03' 42" 
39° 02' 00" 
39° 15' 42" 

39° 23' 00" 
39° 40' 05" 
39° 39' 12" 
39° 33' 24" 
39° 35' 00" 

39° 33' 21" 
39° 23' 00" 
39° 13' 09" 
39° 12' 09" 
39° 03' 43" 

39° 04' 24" 
39° 00' 00" 
33° 03' 05" 
33° 01' 13" 
33° 49' 05"



Station Number 

161 
162 
163 
164 
T.P. 

165 
166 
167 
168' 

169 

170 
171 
172 
173 
174 

175 
176 
177 
178 
179 

180 
181 
182 
183 
184 

185 
186 
187 
188 
189 

190 
191 
192 
193 
194 

195 
1916 

197 
T.P. 
T.P. 

T.P. 1 

190 
199 
200 
201 

—A20— 

Latitude N. 

41° 10' 42" 
41° 15' 40" 
41° 13' 30" 

-41° 01' 30" 
41° 01' 00" 

40° 53' 30" 
40° 55' 42" 
41° 00' 00" 
41° 05' 54" 
41° 12' 24" 

41° 20' 12" 
41° 21' 00" 
41° 33' 10" 
41° 30' 24" 
41° 40' 12" 

41° 42' 12" 
41° 43' 24" 
41° 44' 40" 
41° 30' 30" 
41° 29' 10" 

41° 20' 00" 
41° 23' 24" 
41° 19' 24" 
41° 11' 40" 
41° 00' 40" 
41° 00' 00" 
41° 00' 30" 
40° 59' 00" 
40° 55'_.0,0" 
40° 50' 42" 
40° 41' 00" 
40° 44' 00" 
40° 42' 00" 
40° 30' 00" 
40° 43' 30" 

40° 30' 40" 
40° 44' 54" 
40° 51' 00" 
40° 53' 12" 
40° 44' 30" 

41° 01' 40" 
41° 00' 30" 
41° 02' 24" 
41° 04' 42" 
41° 01' 54" 

L0n_gitu de W. 

00° 40' 30" 
00° 44'-30" 
00° 42' 40" 
09° 02' 10" 
09° 01' 00" 

09° 20' 51" 
09° 23' 00" 
09° 21' 30" 
09° 33' 24-" 
09° 40' 00" 

09° 40' 09" 
09° 55' 15" 
90° 01' 53" 
90° 01' 10" 
90° 09' 00" 

90° 11'10" 
90° 12' 30" 
90° 14' 00" 
90° 54' 12" 
90° 52' 45" 

90° 51'10" 
90° 40' 21" 
90° 42' 00" 
90° 34' 00" 
90° 30' 40" 

90° 21' 45" 
90° 11' 00" 
90° 20' 24" 
90° 10' 00" 
90° 11' 20" 
90° 07' 18" 
90° 04' 00" 
90° 01' 54" 
90° 10' 00" 

' 90° 24' 00" 
"90° 36' 00" 
90° 42' 12" 
90° 3'2‘ 18" 
90° 33' 57" 
90D 44! 57!! 

_, 
90°_ 52' 57" 
90° 59' 00" 
91° 00' 54" 
91° 03' 10" 

06! 42"



Station Number 

202 
203 
204 
T.P. 
205 

206 
207 
208 
209 
210 
211 
212 
213 
214 
215 

216 
217 
Z18 
219 
220 
221 

-A21- 

Latitude N. 

41° 10' 33" 
41° 13' 19" 
41° 15' 46" 
41° 01100" 
41° 03' 12" 

41° 01' 30" 
41° 00' 12" 
46° 56' 16" 
46° 53' 54" 
46° 52' 15" 

46° 50' 12" 
46° 45' 00" 
46° 41' 06" 
46° 49' 42" 
46° 51' 54" 

46° 54' 24" 
46° 51' 12" 
46° 49' 00" 
46° 45' 36" 
46° 42' 13" 
46° 46' V54" 

Longitude W. 

91° 09' 30" 
91° 12' 16" 
91° 15' 00" 
91° 25' 43" 
91° 34' 00" 

91° 32' 09" 
91° 30' 54" 
91° 26' 54" 
91° 24' 21" 
91° 22' 42" 
91° 20' 42" 
91° 40' 30" 
91° 42' 30" 
91° 44' 54" 
91° 41' 00" 

91° 49' 12" 
91° 51' 33" 
91° 53' 06" 
91° 55' 30" 
91° 51' 54" 
92° 03' 15"
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Station Number 

OOOOQICJOQ 

@@@@@ 

- C-30A 
- C—31A 
- C—32A 
- C—33A 
- C—34A 
3—0C—35A 
2—'0M—03A 
3—0M-18A 
3—0M—29A 
WAVE RIDER 
3—OC--30B 
3—OC—31B 
3-OC—32B 
—OC—33B 
— C—34B 
— C—37B 
— C—38B 
— C—39A 
— C—4OA 
— C—41A 
— C—42A 
—OC—43A 
—OC—44A 
—OC—45A 
—OT—48A 
—OC—51“A 
—OC-—52A 
—OC—53A 

GABOOOOOQOQOOUJOOOOUQOOOGOOOOOQ 

@@@@ZZ@ 

-A23- 

LAKE ONTARIO 
1973 

MOORING STATIONS 

Latitude N. 

44° 22‘ 22" 
43° 21' 53" 
43° 21' 24" 
43° 21' O0" 
43° 20' 36" 
43° 20' O6" 
43° 24' 43" 
43° 38' 54" 
43° 16' O6" 
44° 06' 06" 
43° 22' 18" 
43° 21' 56" 
43° 21’ 33" 
43° 21' O0" 
43° 20' 32" 
43° 50' 42" 
43° 49' 52" 
43° 49' 04" 
43° 48' 12" 
43° 47' 28" 
43° 46' 42" 
43° 45' 58" 
43° 50' 41" 
43° 51' 31" 
43° 30’ 12" 
43° 55' 12" 
44° 07' 17" 
44° O4’ O8" 

Longitude W 
79° 41' 48’-' 
79° 40' 53" 
79° 40' OD" 
79° 39' 15" 
79° 38' 12" 
79° 37' 18" 
79° 16' O2" 
78° 29' 30" 
79° 45' 12" 
76° 35' O0" 
79° 41' 51" 
79° 40' 54" 
79° 40' OO" 
79° 39' O6" 
79° 38' 12" 
78° 49' 54" 
78° 49' 44" 
78° 49' 36" 
78° 49' 30" 
78° 49' 36" 
78° 49' 24" 
78° 49' 15" 
78° 49' 54" 
78° 49' O6" 
75° 58' O6" 
76° 31' 22" 
76° 31' 15" 
76° 25' 18"
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Statiofi Number 

B-‘IND 9; U3 

-1A 
- -2A 
- -3A 

4A 
- —5A 
- —6A 
_ _~A 
- —8A 
— —9A 
~ --10A 
- —11A 
- —12A 

Mrunmmmmruzu 

cooccccc 

1:: 

mmwwmcnmmcrm 

N1 

—A25— 

LAKE ONTARIO 
1973 

OEOOA BUOY STATIONS 

Latitude N. 

43° 15' 09" 
43° 19' 24" 
43° 23' 30" 
43° 11' 51" 
43° 11' 54" 
43° 31'-09" 
44° 01' 30" 
43° 49' 12" 
43° 59' 30" 
43° 55' 24" 
43° 50' 35" 
43° 35' 3s" 

Longitude W 
19° 35' 05" 
19° 00' 00" 
10° 19' 24" 
11° 35' 49" 
11° 01' 39" 
75° 14' 15" 
10° 33' 12" 
11° 13' 40" 
11° 40' 12" 
10° 13' 00" 
13° 44' 54" 
19° -23' 30"
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Station Number 

- C-01A 
- C—02A 
- C—03A 
- c-04A 
- c-05/-\ 

- - C—06A 
- C—07A 
- C—08A 
- c-09A 
—3C—10A 
—3C-11A 
—3C—12A 
—3C-13A 
- c-01A 
- c-02A 
- —03A 
- -01 

¢T|°aOuIOOf.:J¢»JOJ0OOOOuIOQ0JO\JbJf.AJOOOObsJ 

lQl\‘ll\'I 

OOOOOOOQCAJOOKAJOOOJ 

$Z(') 

EE 
CD l\-‘I 

—A27— 

LAKES HURON AND SUPERIOR 
1973 

MOORING STATIONS 

Latitude N_; 

46° 44' 48" 
46° 45' 58" 
47° 23' 48" 
47° 29' 30" 
47° 51 ' 51" 
47° 28' 52" 
47° 29' 48" 
47° 51' 18" 
47° 53' 24" 
47° 54' 24" 
48° 01' 06" 
48° 18' 06" 
48° 19' U3" 
44° 22' 30" 
44° 23’ 04" 
44° 24'12" 
47° 50' 48" 
47° 50' 48" 

Longitude W 
85° 48' 56" 
85° 48' 03" 
87° 29'48" 
88° 07' 12" 
88° 27' 36" 
90° 52’ 36" 
90° 53' 48" 
89° 38' 30" 
89° 40' 06" 
89° 41' 00" 
89° 02' 56" 
88° 37' 36" 
88° 39' 06" 
81° 34' 42" 
81° 36' 56" 
81° 39' 44" 
87° 27' 24" 
87° 26' 24"
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PHASE 

Station Number 

oo~|a>u-1 

-|>w--

9 
1O 
11 
12 

13 
14 
15 
16 

17 
18- 
19 
20 
21 
22 

T.P 

23 
24 
25 
26 

27 
28 
29 
30 

30 
32 

PHASE 
11 
19 

—-A30- 

LAKE ONTARIO 
1972-73 
IFYGL 

ORGANIC PARTICLE STUDY STATIONS 

Latitude N. 

43° 34' 24" 
43° 23' 34" 
43° 11' 13" 
43° 11' 24" 
43° 13' 33" 
43° 13' 24" 
43° 21' 33" 
43° 23' 00" 
43° 30' 13" 

43° 34' 34" 
43° 33' 34" 
43° 43' 30" 
43° 43' 43" 

43° 33' 12" 
43° 33' 00" 
43° 31' 00" 
43° 43' 12" 

43° 44' 12" 
43° 33' 03" 
43° 33' 24" 
43° 31' 12" 

43° 21' 00" 
43° 23' 00" 

43° 21' 34" 

43° 11' 30" 
43° 21' 12" 
43° 13' 00" 
43° 21' 30" 

43° 23' 12" 
43° 23' 24" 
43° 34' 03" 
43° 40' 12" 

43° 44' 24" 
43° 43' 001' 

43° 46' 30" 
43° 35' 24" 

Longitudé W 
13° 24' 00" 
13° 24' 00" 
13° 24' 00" 
13° 01' 24" 
13° 04' 30" 
13° 00' 00" 
13° 43' 43" 
13° 43' 03" 
13° 43' 00" 
13° 41' 13" 
13° 43' 12" 
13° 31' 13" 
13° 31' 00" 

13° 14' 24" 
113° 01' 30" 
13° 03' 00" 
13° 02' 03" 

13° 01' 42" 
13° 01' 12" 
13° 00' 42" 
13° 00' 12" 

11° 33' 43" 
77° 59' 24" 

11° 43' 00" 
11° 32' 34" 
11° 23' 00" 
13° 33' 24" 
13° 31' 13" 

13° 33' 00" 
13° 33' 43" 
13° 33' 42" 
11° 00' 34" 

11° 01' 43" 
11° 02' 24" 

78° 51' 18" 
78° 0,0’ 42"
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Station Number

i 

$f.D@—lI\'l 

11 
12 
13 
26 
25 

24 
23 
22 
21 
2O 

32 
33 
34 
35 
36 

37 
- 51 

50 
49 
48 

47 
46 
45 
T.P. 
59 

60 
61 
62 
63 
64 

79 
93 
80 
92 
91 

—A33— 

LAKE ONTARIO 
1972-1973 
IFYGL 

TEMPERATURE SURVEY STATIONS 
(Ship from CCIW) 

Latitude N. 

43° 15' 35" 
43° 22' 42" 
43° 35' 54" 
43° 31' 13" 
-43° 25' 00" 

43° 13' 35" 
43° 15' 33'-' 
43° 13' 12" 
43° 21' 35" 
43° 23' 24" 

43° 33' 33" 
43° 34' 43" 
43° 33' 00" 
43° 43' 43" 
43° 43' 54" 

43° 55' 12" 
43° 51' 33" 
43° 45' 35" 
43° 33' 54" 
43° 31' 42" 

43° 23' 24" 
43° 21' 33" 
43° 23' 54" 
43° 33' 33" 
43° 33' 33" 

43° 45' 30" 
43° 49' 48" 
43° 53' 24" 
43° 52' 33" 
43° 43' 12" 

43° 43' 12" 
43° 35' 24" 
43° 23' 24" 
43° 23' 33" 
43° 13' 33" 

43° 31' 43" 
43° 33' 33" 
43° 31' 43" 
43° 33' 43" 
43° 44' 24"

\ 

Longitude W 
79° 38' 12'-' 

79° 40' 36" 
79°-21' U6" 
79° 19' 12" 
79° 16' 30" 
79° 14' 12" 
79° 13' 00" 
79° 04' 12" 
78° 43' 36" 
78° 44' 18" 

78° 45' 48" 
78° 46' 48" 
78° 48' 00" 
78° 49' 12" 
78° 51' 00" 

78° 14' 24" 
78° 14‘ 18" 
78° 13' 48" 
78° 13" 12" 
78° 12' 36" 
78° 12' 00" 
77° 44' 42" 
77° 44' 00" 
77° 43' 12" 
77° 43' 06" 

77° 42' 30" 
77° 41' 48" 
77° 40' 54" 
77° 33' 00" 
77° 15' O0" 
77° 15' 00" 
77° 15' 00" 
77° 15' 00" 
77° 15' 00" 
77° 15' 00" 

76° 27' 12" 
76° 18' 36" 
76° 28' 
76° 14' 06" 
76° 18' 54"



Station Number 

81 
82 
90 
89 
88 

87 
86 
85 
84 
83 

—A34— 

Latitude N. 

43° 43' 12" 
43° 50' 24" 
43° 4a' 18" 
43° 55' 12" 
43° 51' 3s" 
44° 00' 18" 
44° D4’ 30" 
44° U0‘ 36" 
43° 58' 48" 
43° 54' 24" 

Longitude W. 

vs" 29' 30" 
76° 30' as" 
76° 19' 4a" 
76° 1s'12" 
16° 23' 12" 

16° 29' on"- 
1s° 36' on" 
76° 48' as" 
16° 40' so" 
16° 43' on"

1
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Station Number 

\lU'IOQ%-H

8 
10 
12 
12 
15 

1 7 
' 19 
20 
24 
26 

30 
31 
32 
34 
35 

36 
38 
40 
41 
42 
44 
45 
46 
48 
49 

52 - 

54. 

56 
59 
60 

62 
64 
66 
67 
69 

—A36-— 

LAKE ONTARIO ., 

1972-73 
U.S. BIOCHEMICAL STATIONS 

Latitude N. 

43° 22' 48" 
43° 15' 36" 
43° 13' 12'? 
43° 21' 3,6" 
43° 32' 24" 

43° 35' 00" 
43° 25' 12" 
43-° 15' 33" 
43°11'24" 
43° 24' 00" 

43° 33' 00" 
43° 45' 35" 
43° 49' 43" 
43° 39' 00" 
43° 30' 33" 

43° 21' 33" 
43° 23' 24" 
43° 32' 24" 
43° 45' 00" 
43° 52' 43" 

43° 55'12" 
43° 45' 33" 
43° 31' 43" 
43° 23' 24" 
43° 23' 24" 

43° 31' 12" 
43° 35' 24" 
43° 43' 43" 
43° 55' 43" 
43° 53' 24" 

43° 49' 43" 
43° 39' 33" 
43° 21' 00" 
43° 21' 33" 
43° 15' 33" 

43° 23' 43" 
43° 41' 24" 
43° 54' 33" 
43° 49' 12" 
43° 35' 24" 

Longitude W 
79° 40' 48" 
79° 38' 24" 
79° 25' 12" 
79° 28'48" 

/79° 33' 00" 
19° 21' 00" 
19° 13' 43" 
19° 13' 12" 
19° 00' 00" 
19° 00' 35" 

19° 03' 35" 
19° 01' 12" 
13° 51' 00" 
13° 43' 00" 
13° 43' 12" 

13° 43' 43" 
13° 30' 00" 
13° 30' 00" 
13° 30' 00" 
13° 30' 00" 

13° 14' 24" 
13° 13' 43" 
13° 12' 35" 
13° 12' 00" 
11° 59' 24" 

13° 00' 00" 
13° 00' 33" 
13° 01' 12" 
13° 03' 00" 
11° 40' 43" 
11° 41' 24" 
11° 43' 12" 
11° 44' 24" 
11° 45' 00" 
11° 30' 00" 

11° 30' 00" 
11° 30' 00" 
11° 30' 00" 
11° 15' 00" 
11° 15' 00"



Station Number 

38¢-DIDGD 

QOQDCDCDQD 

%@@\|Q 

§|\|\|\|\| 

\‘.I'lh3GD%\l 

U301-§|\3Z 

C‘-DU'lhJGD$ 

\|U'lG~7|\3'—I 

4-—A37— “ 

Latitude N. 

43° 23' 24" 
43° 18' 00" 
43° 18' 00" 
43° 29' 24" 
43° 40' 12" 

43° 40' 00" 
43° 53' 24" 
42° 44' 24" 
43° 30' 00'-' 
43° 25' 12" 

43° 28' 12" 
43° 40' 12" 
43° 00' 24" 
43° 54' 00" 
43° 50' 40" 
44° 00' as" 
44° 04' 40" 
44° 00' 00" 
43° 45' 00" 
43° 33' 00" 

Longitude W 
77° 15' 00" 
77° 15' 00" 
76° 56' 24" 
76° 58' 48" 
77° 06' 36" 

77° 02' 24" 
76° 54' 00" 
76° 47' 24" 
76° 40' 48" 
76° 45' 00" 

76° 34' 12" 
76° 22' 48" 
76°30’ 36" 
76° 42' 36" 
76° 40' 48" 
76° 48' 00" 
76° 36' 00" 
76° 28' 48" 
76° 15' 00" 
76° 18' 00"



D:

/

_ 

]’IlI\l|\|\J_ 

_m

A 

m“ 

Qgw

_ 

Wm

,

Q 

m“

v 

NU

3 

‘Q 

dm__ 

my
Q 

ab

Q 

_v 

_J

L

MMW _ 

_

W_ 

_

_

H__ S‘O 
NM“

O 
‘Q m__ 

*w_)_ 

_

‘

_ 

_\\“‘_

M 

\‘

_

_M_

0

_ 

‘J

T

_

_

_ Q
_ m 

nut 

xvfiam 

_MUwEQ£UOPm 

_w_: 

pO_m_¥oMLP 

moZz_A 

O_E<FZO 

m_v_<|_ 

L; 

E 

‘R 

.2

.2



Station Number 

77 
78 
76 
75 
74 

73 
72 

. 71 
70 
69 

68 
67 
66 
65 
T.P. 

52 
53 
54 
55 
56 

51 
5.3 
T.P. 
44 
43 

42 
41 
40 
39 
38 

27 
28 
Z9 
30 
31 

19 
18 
17 
16 
15 

TEMPERATURE SURVEYS STATIONS 
(Ship from Toronto) 

—A39- 

LAKE ONTARIO 
1972,-73 
IFYGL 

Latitude N. 

43° 25' 24" 
43° 23' 00" 
43° 32' 03" 
43° 33' 03" 
43° 40' 24" 

43° 44' 24" 
43° 41' 43" 
43° 53' 24" 
43° 43' 13" 
43° 40' 12" 

43° 34' 12" 
43° 29' 24" 
43° 25' 24" 
43° 13' 00" 
43° 11' 3'0" 

43° 15' 54" 
43° 22' 00" 
43° 23' 43" 
43° 35' 24" 
43° 41' 24" 

43° 43' 00" 
43° 54' 33" 
43° 53' 24" 
43° 53' 54" 
43° 43' 24" 

43° 44' 00" 
43° 35' 33" 
43° 31" 03" 
43° 21' 00" 
43° 23' 13" 

43° 23' 12" 
43° 32' 00" 
43° 33' 42" 

" 43° 45' 03" 
43° 52' 42" 
43° 45' 30" 

' 43° 33' 30" 
43° 33' 03" 
43° 21' 13" 
43° 23' 13" 

Longitude W 
13° 44' 42" 
13° 34' 13" 
13° 31' 54" 
13° 40' 43" 
13° 44' 03" 

13° 41' 33" 
13° 50' 24" 
13° 54' 33" 
11° 02' 24" 
11° 00' 43" 
13° 53' 24" 
13° 53' 43" 
13° 53' 00" 
13° 53' 24" 
11° 23' 03" 

11° 30' 00" 
11° 30' 00" 
11° 30' 00" 
11° 30' 00" 
11° 30' 00" 

11° 30' 00" 
11° 30' 00" 
11° 31' 43" 
13° 03' 00" 
13° 02' 03" 

13° 01' 42" 
13° 00' 43" 
13° 00' 03" 
13° 00' 00" 
11° 53' 24" 

13° 30' 03" 
13° 23' 54" 
13° 30' 00" 
13° 30"00" 
13° 23' 43" 
13° 01' 12" 
19° 04' 54" 
13° 02'42" 
13° 00' 43" 
13° 53' 13"



Station Number 

14m 
T.P.
3
4 

\lO5U'l 

—A401-‘ 

Latitude N. 

43° 13' 60'" 
43° 20' 42" 
43° 13' 1'2" 
43 _1s.,4s_.-1'-, 

43° 21" as" 
43° 2_s' 1s" 
43° 32' 1s" 

Longitude W 
z@°51%742'% 
79° 04' 4-2" 
;19°»2s' us"- 
79° 26' 24" 
79° 28' 48"’ 
79° 30' 18" 
79° 33' U0"
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Station Number 

Demonstration 
II 

II 

ll 

II 

II 

MO-14 
\NB 
CB 

xémmmzmmumm 

Q\,Q,|§ 

wwggggQQgQ; 

—A42— 

LAKE ONTARIO 
1973

i 

BORING STATIONS 

Latitude N. 

43° 18' O07 
43° 19' O0" 
43° 19' 30" 
43° 22' 00f’ 
43° 16' 30" 
43° 17' 00" 
43° 19' 58" 
43° 24' 06" 
43° 33' 00" 
43° 34' 24" 
43° 30' 12" 
43° 25' 48" 
43° 30' 42" 
430 34! 480 
43° 43' 18" 
43° -38' 30" 
43° 38' 54" 
43° 39' 00" 
43°1 59' U0" 
44° 04' 43" 

Longitude W 
19° 43' 00" 
19° 41' 00" 
19° 35' 35" 
19° 35' on" 
19° 52' 12" 
19° 50' 90" 
19° 43' 35" 
19° 25' 42" 
15° 19' 24" 
15° 55' 30" 
11° 54' 50" 
15° 53' 39" 
15° 54' no" 
15° 54' on" 
15° 54' 50" 
15° 25' 54" 
15° 24' 00" 
15° 15' 55" 
15° 39' 30" 
15° 24' 43"

i
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Station Number 

@@@ 

@G)G}@@G) 

'U'U'D'U'U"UT'U'U'U 

_A44_ 

LAKE HURON, GEORGIAN BAY 
1973 

BORING STATIONS 

Latitude N. 

44° 55' 53" 
44° 55' 04" 
44° 35' 54" 
44° 35' 54" 
44° 41' 45" 
45° 14' 30" 
45° 05' 25" 
45° 05' 20" 
45° 35' 05" 
45° 35' 30" 

44° 45' 54" 
44° 41' 54" 
44° 41' 30" 
45° 14' 35" 
45° 14' 35" 
45° 14' 35" 

44° 41' 45" 
44° 51' 54" 
45° 44' 00" 

Longitude W. 

51° 05' 10" 
51° 01' 10" 
50° 10' 51" 
50° 10' 51" 
50° 31' 00" 
50° 21' 54" 
50° 11' 50" 
50° 05' 04" 
50° 44' 40" 
50° 45' 25" 

80° 16' 15" 
80° 40' 3,6" 
80° 45' 54" 
80° 31' 36" 
80° 30' 06" 
80° 26' 07" 

80° 27' 30" 
80° 36' 54" 
81° 09' 42" 

Obsewations 

piston core — 50 ft. 
piston core — 50 ft. 
piston core — 50 ft. 
piston core — 50 ft. 
piston core — 60 ft. 
piston core — 60 ft. 
piston core — 60 ft, 
piston core — 20 ft. 
piston core — 40 ft. 
piston core — 60 ft. 
1200 lb. gravity core 
1200 lb. gravity core 
1200 lb. gravitycore 
1200 lb. gravity core 
1200 lb. gravity core 
Benthos core - 

Benthos core 
Benthos core 
No observations
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_ - MUORING-SIAIl.ONS-..,7_.. ._.1. W , J“ 

Station Number 

41..

\ 

'1'! 

~1_.Ucr: 

0'1-|>..w_-— 

T.P
8 

T.P
9 

T.P 
101i 

T.P 

11 
ATLP. 

12 
_. _"1. 

T.P 
13 

T.P 
14 
T.P 
15 
T.P 

16 
T.P 
17 
T.P 
.18 

T.P 
19 
T.P 
20 
T.P 

2.1 1 

T.P 
2-2 

'~ ~ -- -\r~.|= 

./-1 

3., 

.,. .. 

1. 
’. 

' 3.-*2 

A >13. .~-.-.,--~--- .-. .=- -=31‘-31--45-3: _; ~- ..,-11.‘ 

-9945:? 

LAKE SUPERIOR 
1973 

Latitu de*N.: 

47° 09142" 
47° 31' 43" 
43° 29' 12" 
43° 13' 13" 
47° 29' 00" 
47° 13' 12" 
47° 53' 12" 
47° 53' 43" 
47° 50' 13" 
47° 53' 42" 
47° 53'33" 
43° 00' 00" 
43° 04' 54" 
43° 07' 00" 
43° 11' 13" 

43° 07' 00" 
43° 03' 30" 
43° 03' 13" 
43° 09' 12" 
43° 14' 43" 
43° 20' 03" 
43° 24' 43" 
43° 23' 00" 
43° 22' 42" 
43° 13' 43" 
48° '19’ 48'<'__.i 
43° 22'43" 
480 QQII 
43° 39' 24" 
43° 41-'~12';' 

43° 4-3' 12" 
43° 35' 54" 
43° 30' 03" 
43° 23' 12'.' 

43° 17'"33" 

43° 17' 33" 
43° 17'33" 
43° 22' 00" 
48.9.,.3.3' 544.51.. 

~43°~44'-24"-~ 

1 .1.
J 

1- _._ 
».

J

7 

1 
1 ....~.

. 

5 1 31¢‘ 

\_,
V

\ 

‘1 

437° 1-3' 13" 

-4...--. .-. .4. _..,_ ........__.... 

-\-4 -.71....4.,..7 

L0ngitud.e'M_I 

85° 21' 00"" 
37° 01' 43".- 
37° 33' 00" 
33° 53' 30", 
39° 29' 13" 

91° 10' 33"‘ 
35° 51' 03" 
33° 00' 00" 
33° 03' 12" 
33° 11' 13" 
33° 15' 30" 
33° 10' 13" 
33° 03' 00" 
33° 07' 00" 
33° 03' 43" 
33° 13' 54" 
33° 23' 24" 
33° 23' 13': 
86° 33' 361' 
33° 22' 33" 
33° 12'4'2"' 
33° 15' 24" 
33° 13' 0.0" 
33°‘ 29' 30" 
533° 42' 43" 
33° 43' 00" 
33° 50' 00" 
33° 42' 54" 
33° 33' 33" 
33° 39' 30" 
33° 43' 00" 
33° 53' 43" 
37° 00' 00" 
37° 00' 00" 
37° 00' 00" 

37° 07' 03" 
37°. 13' 12" 

137- ~14 ~00 
3'73-~14L1-2'3

1



1

V 

Station Number 

T.P. 
24 
T.P. 
25 
26 

27 
T.P. 
28 
T.P. 
29 

- 80 
81 
T.P. 
T.P. 

1 82 

T.P. 
T.P. 
33 
T.P. 
34 

T.P. 
35 
T.P. 
36 
T.P. 

37 
T.P. 
38 
T.P. 
39 

T.P. 
40 
T.P. 
41 
T.P. 

42 
T.P. 
T.P. 
43 
T.P. 

T.P. 
T.P. 
T.P. 
E.P. 

—A47— 

1.5111005 1\1. 

48° 48' 54" 
48° 44' 00" 
48° 44' 18" 
48° 88' 00" 
48° 21' 00" 

48° 11' 05" 
48° 00' 54" 
48° 00' 54" 
48° 00' 54" 
48° 10' 18" 

48° 20' 48" 
48° 88' 20" 
48° 44' 85" 
48°42'48" 
48° 48' 24" 

48° 41' 48" 
48° 40' 24" 
48° 81' 54" 
48° 21' 18" 
48° 21' 18" 

48° 21' 18" 
48° 25' 42" 
48° 80' 12" 
48° 25' 48" 
48° 28' 05" 

48° 20' 05" 
48° 15' 00" 
48° 12' 48" 
48° 11' 00" 
48° 10' 15" 

48° 19' 42" 
48° 11' 05" 
48° 18' 80" 
48° 10' 00" 
48° 04' 80" 
48° 01' 54" 
48° 02' 12" 
41° 51-1'85" 
48° 05' 80" 
48° 00' 18" 

48° 11' 00" 
48° 12' 00" 
48° 10' 12" 
48° 12' 00" 

S.P. — Starting point for Echo Sounding. 
E.P. — End point for Echo Sounding. 

Longitude W 
81° 20' 00" 
81° 21' 80" 
81° 20' 54" 
81° 20' 54" 
81° 20' 54" 

81° 20' 54" 
81° 20' 48" 
81° 88' 00" 
81° 45' 00" 
81° 44' 00'-' 

81° 44' 48" 
81° 44' 48" 
81° 45' 00" 
81° 51' 00" 
81° 58' 24" 

81° 55' 00" 
88° 00' 00" 
88° 00' 00" 
88° 00' 00" 
88° 05' 00" 
‘88° 10' 18" 
88° 14' 06" 
88° 18' 00” 
88° 24' 06" 
88° 29 30 
88° 26' 00" 
88° 21' 24" 
88° 29' 06" 
88° 33' 12" 
88° 40' 18" 

88° 45' U0" 
88° 51' 30" 
89° 00' U0" 
88° 55' 42" 
88° 49' 12" 

88° 55' 18" 
88° 58' 06" 
89° 01' 42" 
89° 07' U6" 
89° 10' 30" 
89° 06' 12" 
89° D7"UB" 
89° 11' 24" 
89° 13' 06"
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1973 

1» . -. 

‘-'1/..' 

» LAKE I-lUR0N=,1:GE0;BGlAN BAY 

REGIONAL SEDIMENTSURVEY STATIONS 

La1i11i°de1 Ni: 
°;.:;‘-L 

44° s1,:,__12~<1~1 

44° 00°14?’ 
44° 36,’ '48',';.~. 1. 

44° 00-'.40tf 
44° 01§'i112l:ii / . 

44° 42,1-'12:?» 
44° 42:11 51:: 

44° 42"? 
0 '°'*::' 

44° 4z:1;01;;, 1;; 

44° 41;;_04f2~ 
44° 41.f;01._" 
440 
44° 4..7,'f36,1".1 1. 

44° 47;I°?48."; 
.. _._11 

44° 41? .425‘, 
44° 53,';.03§i'.1 4 

44° 53.111611“ 
.4 1'"- 

44° 50:00:" » 

1.- .. 5, .1. 

44° 53-T5391? > 

44° 531:-32311 ° 

45° 041' 155.7.’ 
45° 03;’ ,'54._'Q'§ 
45° 09-_'1 °'24:f°': » 

45° 0010041? 

45° 03°1.40i{l 
45° 03"‘j;54}; 
45° 00'..54_:' 
44° 50°30" 
44° 50'j00"_ 
44° 513' 0077 
44° 53' 0011 
440 5411;.

‘ 

44° 52'_ 54" 
44° 58' 18" 

44° 53,.’ 061"‘ 

44° 503.1001, 
45° 00; 
45° 00; 18!’; 
45° U97 ;18;';'~ 

.1 

4:

V 
L'- 

41 4; 44° 42?:"13?: 

;~( \~. 

,4»u 
-4 

14: 

.1, |.. 

“. 

..< K0 

..1§. 

~1 

1. 

I3 

- 1 

,- ,.. 

1. 1-0;- 

4;}

4 

1',’ ~1->;\0- .1, _., ___ 1~~ 

Longitude?-W 
1 1,5.-.<, 

33° 37'; 03.7"’ 
00° 011.00!‘ 
33° 14?-,25-" 
33° 3?? .11?!’ 
80° 291-205' 
00° s1;._g4:' 
00° 10;; 4.2!‘ 
00° 22f;g0" 
00° 14'°";0:4:' 

80° 06'{59." 

00° 14',20%' 
00° 22'°;04" 
00° 20' 540" 
00° 01'j;i05" 
00° 45100;‘ 
00° 521,10" 
00° 50'°;54" 
800 
00° 44';t;4‘z" 
80° 44'13°6" 

1.: =1 

80° 52112" 
01° 01':;;:>j‘@'1;" 

01° 15";;1p§' 
31° 37329?’ 
31° 3717 113197’ 
01° 15j.:00" 
01° 00','g0t' 
810 
81° 001,-1'[l_0f' 

00° 52510?’ 
00° 52(~_1__0" 
33° 442-13,57’ 
00° 377;-_12j' 
33° 377 131' 
00° 37210" 
00° 20'. 00" 
00° 22000" 
00° 0s',40f' 
10° 50" 12" 
00° 00'-.40"



Station Number 

F-12 
F-11 
F-10 
G—'10 
G—11 
0-12 
0-10' 
11-12 
11-11 
11-10 

QL-Q 

Q--_1—-— 

-1-I: 

I"'|_|_x£ 

7<7<7<7<7< 

7<7<‘-7<* 

-'_-"G 

L"- 

wN—--N 

ca->u1m~| 

oacowag 

:3 

°°“'

Q 

—A50— 

Latitude N. 

44° 50' 24" 
44° 50' 24" 
44° 50' 00" 
45° 04' 00" 
45° 00' 40" 
45° 00" 40" 
45° 00' 42" 
45° 00' 10" 
45° 00' 24" 
45° 00' 24" 

45° 00' 24" 
45° 09' 24" 
45° 14' 43" 
45° 14' 43" 
45° 14' 30" 

45° 14' 36" 
45° 14' 42" 
45° 14' 42" 
45° 14' 42" 
45° 20' 00" 

45° 20' 06" 
45° 20' 06" 
45° 20"06" 
45° 20' 06" 
45° 20' 06" 

45° 20' 06" 
45° 20' 06" 
45° 14' 41" 
45° 14"41" 
45° 14' 36" 
45° 20' 00" 
45° 25' 30" 
45° 20' 12" 
45° 25' 24" 
45° 25' 30" 

45° 25' 36" 
45° 26' 00" 
45° 25' 32" 
45° 25' 32" 
45° 25' 32" 

45° 25' ~32" 
45° 25' 32" 
45° 30' 48" 
45° 30' 54" 
45° 30' 54" 

Longitude W 
80° 14' 24" 
80° 22' 00" 
80° 29’ 30" 
80° 29.’-30" 
00° 21' 54" 

00° 14' 10" 
00° 00' 40"- 
00° 14' 00" 
00° 20' 50" 
00° 20' 00" 

00° 01' 00" 
00°/44' 40" 
00° 44' 40" 
00° 52' 24" 
01° 00' 00" 

01° 01' 00" 
01° 15' 10" 
01° 20' 00" 
01° 00' 00" 
01° 00' 10" 

01° 00' 00" 
01° 20' 00" 
01° 15' 12" 
01° 01' 00" 
01° 00' 00" 

00° 52' 24" 
00° 44' 00" 
00° 01' 05" 
00° 20' 40" 
00° 21' 54" 

80° 29' 18" 
00° 20' 12" 
00° 01' 00" 
00° 01' 00" 
00° 44' 42" 

00° 52'10" 
01° 00' 00" 
01° 01' 40" 
01° 15' 00" 
01° 22' 54" 

01° 00' 45" 
01° 00' 00" 
01° 00' 24" 
81° 30' 42" 
81° 23' 03"
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Latitude N. 

45° 30' 54" 
45° 30' 54" 
45° 30' 55" 
45° 31' 03" 
45° 31' U6" 

45° 30' 56" 
46° 36' 16" 
46° 36' 20" 
46° 36' 26" 
46° 36' 26" 

46° 36' 20" 
46° 36' 20" 
46° 36' 36" 
46° 36' 20" 
46° 36' 26" 

46° 41' 26" 
46° 41' 26" 
46° 41' 06" 
46° 41' 42" 
46° 41' 42" 
46° 41' 42" 
46° 41' 42" 
46° 41' 42" 
46° 41' 66" 
46° 41' 66" 

46° 41' 66" 
46° 62' 36" 
46° 62' 36" 
46° 41' 06" 
46° 41' 66" 

46° 62'-36" 
46° 62' 36" 
46° 41' 06" 
45° 47' U6" 
46°62'46" 
46° 16' 64" 

Longitude W 
81° 15' 24" 
81° 07' 52" 
81° 00' 00" 
80° 52' 20" 
80° 44' 3U" 
60° 31' 66" 
66° 36' 66" 
66° 44' 66" 
66° 62' 26" 
61° 60' 66" 
61° 01' 46" 
61° 16' 36" 
61° 23' 66" 
61° 36' 66" 
61° 36' 46" 

61° 36' 46" 
61° 30' 64" 
61° 22' 66" 
61° 16' 26" 
61° 61'_36" 

61° 60' 06" 
60° 62' 26" 
60° 44' 46" 
66° 44' 36" 
66° 62' 26" 

61° 06' 66" 
61° 66' 66" 
61° 01' 66" 
61° 01' 66" 
61° 16' 26" 

61° 16' 26" 
61° 26' 16" 
61° 23' 16" 
61° 31' 06" 
61° 36' 66" 
66° 66' 24"
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Station Number 

15 

83$ 
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LAKE HURON», NORTH CHANNEL 
\ 1973 

REGIONAL SEDIMENT SUBVEYSTATIONS 

Latitude N. 

45° 54' 52" 
45° 58' 00° 
45° 52' 18" 
45° 49' 35" 
46° 00' 45" 
46° 03' 06" 
46° 00' 30" 
45° 52' 10" 
45° 57' 30" 
46° 02' 54" 

46° 05' 10" 
46° 00' 06" 
46° 02' 06" 
46° 00' 0.0" 
45° 61'10" 
46° 00' 06" 
46° 02' 42" 
40° 05' 10" 
40° 05' 06" 
46° 05' 10" 

46° 02' 06'-' 
45° 50' 40" 
45° 51' 06" 
40° 02' 20" 
45° 50' 54" 
45° 60' 42" 
46° 02' 10" 
46° 05' 12" 
46° 01' 40" 
40° 05' 00" 

46° 02' 12" 
45° 50' 00" 
45° 50' 00" 
46° 02' 06" 
46° 04' 40" 
46° 01' 06" 
46° 01' 24'-' 
46° 10' 00" 
46° 01' 24" 
40° 04' 40" 

Longitude W 
01° 42' 00" 
01° 00' 00" 
01° 45' 20" 
01° 40' 00" 
01° 50' 20" 
02° 02' 06" 
02° 05' 50" 
02° 00' 00" 
02° 00' 40" 
82° 17'» 30" 
02° 21' 10" 
02° 21' 00" 
02° 25' 24" 
02° 20' 12" 
02° 02' 54" 

02° 01"00" 
02° 00'-06'" 
02° 20' 00" 
02° 01' 00" 
02° 44' 40" 

02° 40'=40" 
02° 44' 15" 
02° 40' 10" 
02° 40' 06" 
02° 52' 06" 
00° 00' 12" 
02° 56' 10" 
82° 52' 29" 
82° 56' 30" 
83° 00' 15" 

00° 04' 06" 
00° 01' 56" 
00° 15' 40" 
00° 11' 50" 
00° 01' 54" 
00° 04'10" 
00° 12' 00" 
00° 15' 42" 
00° 10' 40" 
00° 15' 06"
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Latitude N. 

46° 04' 21" 
46° 01' 12" 
46° 00' 64" 
46° 12' 36" 
46° 00' 46" 
46° 12' 307 
46° 09' 36" 
46° 1-2' 12" 
46° 09' 15" 
46° 06' 36" 

46° 06' 43" 
46° 01' 06" 
46° 04' 16" 
46° 02' 35" 
46° 01' 54" 

Longitude W 
83° 23' 18" 
83° 27' 36" 
83° 23‘ 18" 
83° 27' 48" 
83° 31' 36" 
83° 35' 39" 
83° 39' 48" 
83° 43' 12" 
83° _47' 00" 
83° 50' 48" 
63° 43' 03" 
33° 36' 14" 
03° 31' 12" 
03° 21'1a" 
33° 19' 54"
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LAKE SUPERIOR 
1973 

REGIONAL SEDIMENT SURVEY STATIONS 

Latitide N. 

46° 42' 30" 
46°46'00" 
46° 43' 00" 
46° 46' 24" 
46° 43' 36" 
46° 48' 42" 
46° 54' 00" 
46° 46' 0O'_' 
46° 54' 18" 
47° 00' 12" 

49-I 12" 
46°-54' 46" 
47° O0’ 30" 
47° O5’ 48" 
46° 49' 36" 
46° 55' 00" 
470 00: 42" 
41° 06' 36" 
41° 11' 00" 
46° 55' 36" 
41° 01' 00" 
41° 06' 24" 
41° 11' 12" 
41° 16' 42" 
46° 55' 46" 

41° 01' 16" 
41° 06' 42" 
41° 11' -36" 
47° 17' O6" 
41° 22' 36" 

41° 01' 16" 
41° 06' 54" 
41° 12' 00" 
41° 11' 24" 
41° 23' 00" 
41° 26' 12" 
41° 01' 00" 
41° 12' 1,2" 
41°11'54" 
41°="23' 12" 

Longituda W 
91° 59" 12" 
92° 00' 06" 
91° 51' 42" 
91° 52' 30" 
91° 43' 54" 
91° 44' 42" 
91° 45' 00" 
91° 31' 06" 
91° 31' 06" 
91° 36' 06-"~ 

91° 26' 54" 
91° 29' 00" 
91° 29' 06" 
91° 29' 16" 
91° 20' 42" 
91° 21' 06'-' 
91° 21' 46" 
91° 22' 00" 
91° 22' 06" 
91° 13' 00'-' 

91° 13' 46" 
91° 13' 54" 
91° 14' 00"- 
91° 14' 12" 
91° 05' 42" 
91° O5’ 42" 
91° O6‘ 30" 
91° O6’ 30" 
91° 07' 18" 
91° 07' 42" 
90° 54' 42" 
90° 56' 24" 
90° 56' 46" 
90° 59' 00"- 
90° 59' 06" 
90° 59' 54" 
90° 50" 24" 
90° 50' 5,6" 
90° 51' 12" 
90° 52' 00"



Station Number 

@@®®@ 

\l\l~l~l\l 

\ld>d_D0_50) 

0307036101 

016110101-F 

-P-F-F-F-P 

OQGJCQOGNI 

I\'lI-I-I-1-I 

-I-d—\-IQ 

§7<-mm 

21+“-:|:"rI 

t:Iog7<- 

mrnr>zr- 

'—:|:-nag 

:<-rnrrln 

1-"-10; 

x-gr-7< 

=-":|:c1r-

1 

—A58- 

Latitude N. 

41° 20' =35" 
45° 45' 30." 
41° 01' 24" 
47° 12' 30" 
47° 17' 54" 

41° 23' 12-" 
41° 23' 00" 
41° 34' 12" 
41° 13' 00" 
41° 23' 35" 

41° 34' 15" 
45° 41' 15" 
47° 07' 48" 
41° 15' 30" 
41° 23' 00" 

45° 40' 54" 
45° 51' 30" 
41° 02' 35" 
47° 13' 12" 
47° 24' 00" 

47° 34' 42" 
46° 46' 48" 
46° 57' 06" 
47° 08' 24" 
47° 18' 54" 

47° 29' 54" 
47° 40' 07" 
46° 42' 00" 
46° 51' 54" 
47° 03' 00" 
47° 13' 42°" 
47° 24'.18" 
47° 35' 18" 
47° 46' 18" 
46° 47' 00" 

46° 57' 24" 
47° 08' 42" 
47° 19' 18" 
47° 30' 18" 
47° 41" 02" 

45°~52' 24" 
41° 03' 13" 
47° 13! 54" 
47° 25' 96"‘ 
41° 35' 45" 

Longitude W. 

30° 52' 24" 
30° 40' 42" 
30° 42' 12" 
30° 42' 54" 
30° 43' 05" 

30° 43' 42" 
30° 44' 05" 
30°44'54" 
30° 35' 12" 
30° 35' 15" 

30° 35' 45" 
30° 20' 43" 
30° 25' 00" 
30° 25' 54" 
30° 21' 12" 

90° 16'°42" 
90° 17' 06" 
90° 177 42" 
90° 18' 12" 
90° 19' 0'6" 

90° 20'. 30" 
90° 09' 00" 
90° 09' 36" 
90° 10' 00" 
90° 10' 00" 

90° 11'. 48" 
90° 12' 18" 
90° 00' 54" 
90° 02' 00" 
90° 02' 18" 

30° 03' 00" 
30° 04' 00" 
30° 04' 05" 
30° 04' 54" 
03° 53' 00" 

89° 54’ 00" 
89° 54' 18" 
89° 54' 18" 
89° 55' 18" 
89° 56’ 06" 

89° 45' 54" 
89° 40' 18" 
89° 46' 24" 
89° 47' 12" 
89° 47' 12"



Station Number 

18 D 
19 F 
19 H 
19 J 
19 L 

. 19 N 
19 P 
20 E 
20 G 
20 I . 

20 K 
20 M 
20 D 
20 (1 
21 F 

21 H. » 

21 J, 
21 L - 

21 N 
21 P 

21 0 
22 5 
22 1 

22 1< 
22 M 
22 0 
22 0 
22 3 
2314 
233 - 

23 1 
23 111 

2301 
23R 
23S 
23W 
24G 
24| 
24K 
24M 
240 
24 R‘ 
24S 
24U 
24W 

_A59_ 

Latitude N. 

41° 45' 43" 
45° 51' 43" 
41° 03' 54" 
41° 13' 54" 
41° 30' 05" 

41° 41' 43" 
41° 52' 12" 
45° 52' 43" 
41° 03' 42" 
41° 14' 30" 

41° 25' 12" 
41° 35' 05" 
41° 41' 00" 
41° 51' 43" 
45° 53' 13" 

41° 03' 05" 
41° 20' 05" 
41° 30' 43" 
41° 41'.43" 
41° 52' 42" 

41° 53' 00" 
41° 03' 43" 
41° 14' 42" 
41° 25' 05" 
41° 35' 35"- 

41° 41' 33" 
41° 53' 05" 
43° 03' 24" 
41° 03'-42" 
41° 21' 05" 

41° 31' 12" 
41° 42' 00" 
41° 53' 12" 
43° 03' 43" 
43° 03' 00" 
43° 25'13" 
41° 04' 13" 
41° 15' 05" 
41° 25' 00" 
41° 31' 00" 

41° 41' 43" 
43° 03' 54" 
43° 03'12" 
43° 20',12" 
43° 24' 35"

/ 

Longitude W. 

33° 43' 13" 
33° 33' 00" 
33° 33' 33" 
33° 33' 05" 
33° 33' 12" 

33° 40' 42" 
33° 43' 00" 
33° 23' 24" 
33° 30' 00" 
33° 30' 43" 

33° 31' 03' 
33° 31' 05" 
33° 33' 00" 
33° 33' 30" 
33° 22' 00" 

33° 22' 12" 
33° 22' 43" 
33° 23' 42" 
33° 24' 54" 
33° 25' 00" 

33° 25' 24" 
33° 14' 05" 
33° 14' 43" 
33° 15' 05" 
33° 13' 00" 

33° 15' 35" 
33° 11' 00" 
33° 11' 05" 
33° 05' 42" 
33° 01' 35" 
33° 01' 42" 
33° 03'12" 
33° 03' 43" 
33° 03' 42" 
33° 03' 54" 

33° 03' 12". 
33° 53' 00" 
33° 53' 54" 
33° 00' 00" 
89° 00' 00" 

89° 00' 54" 
89° 01' DB" 
89° 01' 24" 
89° 02.’ 00" 
89° 02' U0"



Statl0n_<<NuTh_l1er_1 

‘Z5 |'|"=f1 

'25"_.I:511’.l 

25‘ L=§i;f 

’25°- N»;f-'1" 

Z5 Pi‘:' "°"l:?;‘.1 

Z5" Rrii-4 

V25 SIR? 
251 
'25‘ 

'25» 

‘ 26» 
'28 18 

1 

'28 M8 
‘28 0 ° "8 ' 1.1 " '-3;” 

'=“‘= 

\ °m$w% 
nnwfi 1mm% nuwa 
28 N8 
'28 PIE 

‘Z8 STE 
‘Z8 ‘II-‘= 

‘Z81 U42‘ 

“Z9 Ki? 
29 Mi 
“Z9 U1? 
'23 0 
'23 1: 
'29 U22} 

‘31-N*-f 
‘31 PE; 
‘31- R11? 

'31 
~31 

'32 132"; 

32 M2. 
32 0:1 
'32 air 
"32 Si; ‘F 

‘Q32 uij; 

‘32 
"'33 F": in __ , J15. ‘33 He 
33 

—A'60+-»- 

Latitude 

41° 10110013 
41° 20:1-4212: 
41° 3'1’?-381:1 4: 

41° 421-"$541": 
41° 533-":081';»r 

48° 031854': 
48° 0,811-181,4 1:1: 

48° 15180878 
48° 25513818 
48° 3'11-8188 

41° 1‘5'1:2'4':: 

41° 26!1i:18!-f- iv‘-i 

41° 31818114 --"1-:> 

41° 48110018 
48° 09552425 5515 

48° 1'51:11‘2:: 

41° 21;'rr00'r 
41° 3'1‘8>54:':1 
41° 42848'4 
41° 5‘3@>24':s 

48° 105.1244:-1 

48° 1‘5-'-824:2» 

48° 2'0324" 
41° 28'=i:42':; °-1: 

41° 

41° 48r2i18':- 
41° 5'8.';54a'3 
48° 1'5-'31'8.'=.',= 

48° 2084281, ":8 
41° 323'.11'2': 

41° 43-:00'4 
41° 5321:4214 
48° 04'1'24';e 
48° 1'58-18'~.'.. 

48° 28812:-1 

41° 04"54'.' 
41° 31';'42:1 ~~ 

41° 48824"-' '~ '- 

41° 58254" - 

48° 10' 00" 

48° 20' 48" 
48° 31' 48"

' 

48° 58'00" " 

41° 11' 38" _ 

41° 32' 08" 

Lon'gitu‘de1"W~.1-.:'.- 

88° 51174112" 
88° 511 54" 
88° 52-'4; 08" 
88° 521..-118" 
88° 52118" 
88° 534 00" 
88° 5138 00" 
88° 5331-2" 
88° 53:-138" 
88° 582 48" 
88° 443 00" 
88° 444 00" 
88° 44138" 
88° 441 12" 
88° 45: 08" 

88° 45100" 
88° 381 24" 
88° 38138" 
88° 38142" 
88° 35154" 
88° 367 12" 
88° 36! 36" 
88° 37? 06" 
88° 28€ 48" ' 

88° 28-‘: 48" 

88° 28.: 54" 
88° 28148" 
88° 28: 1.2" 
88° 21142" 
88° 13:. 38" 

88° 20: 00" 
88° 20: 54" 
88° 20154" 
88° 21108" 
88° 21: 08" 

88° 11: 12" 
88° 111124" 
88° 11154" 
88° 12130" 
88° 12' 24" 

88° 12' 38" 
88° 12' 54" 
88° 03' 38" 
88° 03' 54" 
88° 04' 00"



Station; Number 

'='--88;.w ~ 

33 3N 
33iZP;t 

33 IR 
33 =.T’ 

33 :W 

33 "3;-Y 
34 -1G 
34 {I17 
34 M 
34 ‘O 

12°34-':O 

-3418 

34".“ 
34-1X 
34 Z 
36 "F 
36 H 
36"Ll§' 

36512 
36 {N 

361? 
36i-YR 

3651? 

36fY 
37’1E 
81=]G 
<37 11?. 
371K 

”37¥§.M 

3710 
37TH 
373:3‘? 

371U 
37 X' 

37 Z 
38 D 
38 F, 

" 38 'H 
-38J 

38 L 
8801 
-888 
88 8 
38 T‘ 

.24 .. 

,..,4 

.1», 

1~.~ 

-'-1». 

~ .6 

01,?”U 

—TA6 1 -2 

Latitfl I18 M‘ Ni? £1 _§ 

41° 558'-48"» 
480 .48" 
48° 15' 36" 
48° 28' '00" 

48¢ 36! _54".. 
47° 05' '00” 
47° 15'°48" 
47° '37.’ ' 24" 
47° 48'"36" 

41° 59"0o" 
48° =1-0"00'»' 
48° 20' 42" 
48°82'00" 
48° 42' "80" 

48° 50'"08" 
41° -10'"24" 
41° 21' 24" 
41° "-82' 18" 

41° 58°42" 
48° 04588" 
48° -15' 88" 
48°-28'-08" 
48° -88' 

460 1. 

41° -88' 12"»- 

41°48'42" 
41° 58' 08" 
48° 10' 08" 
480. 20! _54Il 
48° 81' 54" 
48° 42'~88'~' 
48° 48' 54-" 
48° 58'~48" 
41° 10' 48" 
41° 21' 24" 
41° 82' 54" 
41° 48' 08" 
41° 54' 08" 
48° 04' 54" 
48° 15' 88" 

470 flail. 

41°'21'-<12"~ 

1'; 

‘,1U
1 

'5 

.—, 
.1, 

8» 
11

1 

47° '43"'24"""' 

,_. 

7" 

it,

F 

8'1

J 

1~.
1

1 

,."‘

1 

11" 

:8 

.‘-. 

-K 

.4; 

.‘-1 

.;. 

.,_ 

.,.: 

vi 

ex 

...1 

:\ 

.3; 

X1 

'1

S 

.'. 

.,. 

.11. 

vi 

1.5

\ 

». 

,..1 

'8 
1,. 

1l=.,0n0itude;-W 

88° 8_4'-5186" 
880 
88° 041412‘? 
880 
88° 0_4'4§-54"’ 

88° 04'...48" 
81° 55254" 
81° 58800" 
81° 5s',..12" 
81° 58100" 
81° 581.08" 
81° 58'-.08" 
81° 58'»08'-' 
81° 58'.12_" 
81° 55';-42" 

87° 4.7'.54" 
87° 47'348" 
87° 47154" 
87° 4.75242" 
87° 48112" 
81° 48' 00" 
81° 41',42" 
81° 48'; 00" 
81° 48148" 
81° 48';.100'»' 

81° 40'-,00" 
87° 40'-'00’? 
87°‘ 40': 00" 
87° 4_0'- 00" 
87° 39' 42" 
81° 40' 54" 
81° 88'--80" 
81° 40'-00" 
81° 40'--00" 
81° 40' 00" 
81° 40' 00" 
81° 82'» 00" 
81° 82' 00" 
81° 82'. 00" 
81° 81'..:80" 

81° 81248" 
81° 82'_;80'_' 
81° 88,08" 
87° 31';Z4" 
87° 31'“§_54"



Station Number 

66w 
38_Y 
66 c 
39E 
39G 
39 I 

39 K 
39 M 
39 0 
'39 [1 

39S 
39U 
39X 
39Z 
40B 
40D 
40F 
40H 
40J 
40 L 

40 N 
40 P 
40 R 
40-T 
40 w 
40 Y 
41 A 
41 c_ 

41 E 
41 6 
41 I 

41 K 
41 M 
41 0' 

. 41.0 
41S" 
41U‘ 
'41X 
41Z 
42B 
42D 
42F . 

42H 
42J 
42L 

-*-A62- 

Latitude N. 

46° 26' 24" 
46° 61' 00" 
46° 46' 46" 
46° 64' 24" 
41°04'64" 
41° 16' 00" 
41° 26' 46" 
41° 61' 64" 
41° 46' 66" 
41° 66' 42" 
46° 10' 00" 
46° 21' 00" 
46° 61' 64" 
46° 42' 60" 
46° 66' 46" 

46° 49' 06" 
41° 00' 00" 
41° 10' 64" 
41° 21' 42" 
41° 6-2' 60" 

41° 46' 06" 
41° 64' 00" 
46° 04' 42" 
46° 16' 64" 
46° 26' 12" 

46° 61' 00" 
46°62'64" 
46° 44' 12" 
46° 64' 24" 
41° 06' 06" 

41° 16' 16" 
41° 21' 06" 
41° 66' 00" 
41° 46' 60" 
41° 66' 00" 

46° 10' 00" 
46° 20' 64" 
46° 62' 00" 
46° 42' 60" 
46° 66' 46" 

46° 46' 00" 
41° 00' 00" 
41° 11' 00" 
41° 21' 66" 
41° 62' 42'-' 

Longitude W 
61° 61' 42" 
61° 62' 00" 
61° 26' 64" 
61° 26' 46" 
61° 26' 42" 

61° 26' 64" 
61° 24' 00" 
61° 22' 46" 
61° 24' 66" 
61° 26'.00" 

61° 26' 00" 
61° 24' 06" 
61° 24'.46" 
61° 24' 64" 
61° 11' 24" 

61° 16' 42" 
61° 16' 46" 
61° 16' 00" 
61° 16' 06" 
61° 16" 00" 

61° 16' 16" 
61° 16' 16" 
61° 16"66" 
61° 16' 00" 
61° 1660" 
61° 16' 66" 
61° 01' 64" 
61° 06' 00" 
61° 06' 46" 
61° 06' 00" 

61° 06' 60" 
61° 06' 00" 
61° 06' 00" 
61° 06' 12" 
61° 06' 00" 

61° 06' 06" 
61° 06' 00" 
61° 01' 66" 
61° 06' 00" 
61° 00' 00" 

61° 00' 00" 
61° 00' 00" 
61° 00' 00" 
61° 00' 60" 
61° 00' 00"



Station;-Number.~ ,-1. »,_.-1: 

~42 P 
1.42‘ 

--.42 ‘E 

-~42 8W1» 

=4? Ii 

43 
- 43 I3 
43 M 
43 0 

= 43 '3' 
43U. 

‘tit-t1~te3 

-:08; 

1.12 

I;-1+’;-:1:-711'>< 

~-1 

.8 

'44Tj .-r- 4 

44 W8 1 . . -J5." .»
1 

44Y 
45G 
45| 
45K 
45M 
.45 0 
45 [1 
45 S 
45U 
45X 
46 H 
46J 
46 L 
46 N 
46P 
45 5 
48 T 
48 u_ 
46W 
46Y 

-1 :" 

)_ 

.. .,-.1 

.\,‘ 

, _1».1‘ 

'\ 
_ -8 ,.. 

L8titu.de1¢2|§l-81 

47° 4§f14?€f 
47° 54.440057 
48° 054091,: 
48° 1849;: 
48° 24? 
46° -32?; 54-?’ 
46° 54.f:14Z2’ 
47° 9.532993? 
41° 18g 
47° 

25.5: 

47° 
382.1 

41° 48:; 488' 
41° 58808;; 
48° 1051235 
43° 

21€1°§3;€ 

43° 3114:5454 
41° 8851°8f=' 
47° 10? 
41° 

2Y11<;¢42f€ 
41° 8‘2_1;18'~; 

47° 431842117 
41° 58:54:: 
48° °4.f143?€ 
48° 15-214811 

1.8,‘ .1_¢ 48° 25.? 2441 
48° 38' 00" 
41° 05' no" 
41° 18' 08" 
41° 21' 80" 
41° 81' 88" 
41° 48' 18" 
41° 58' 54" 
48° 10' on" 
48° 20' 54" 
48° 82' on" 
41° 10' 54" 
41° 21' 42" 
41° 82' 24" 
48° 48' 12" 
41° 58' 18" 

48° 05' 00" 
48° 15' 80" 
48° 21' no" 
48° 28' 80" 
48° 81' on" 

./ 

ii 

V. 

IN 

4, 

. 1 

1? 

‘J 

(.. 

.‘.':' '\ 
114 

4.‘

4 

3'4» 

\... 

‘1

1

i 

1:,‘ 
5‘ 

\-, 

{A 

i‘~ 

>1. 

C1818

1 

.1 

58 

*1

4 

'»;
" 

-1 

-1

R 

=1

T 

8? 

-'4 

\ 

-.' 

':9199§¥»‘§¢§5w»' 

81° 88: 88" 
81° 88' 118" 
81° 88: 
81° 88: 88" 
81° 118] 

pg" 

88° 82: 8.8" 
88° 88' 88" 
86° 52;’ 5112" 
88° 5%‘ 
88° 52; 
88° 82' 88'? 
88° 8818" 
88° 818: 
88° 52; 
86° 51)’ 54" 

8 :- :,'. __J 

88° 51; 
88° 
88° 441 .12" 
88° 44': 118" 
88° 48' 

88° 48! '1g"' 
85° 44;’ 4??" 
86° 431' 42". 
88° 44;: 
88° 48148" 
88° 48' 42" 
88° 81' 80" 
88° 81' 00" 
88° 85' 80" 
88° 85' 12" 

88° 81' 00" 
88° 81' 88" 
88° 85' 24" 
88° 81' 24" 
88° 88' 00" 
88° 29' 18" 
88° 28' 00" 
88° 21' 42" 
88° 28' no" 
88° 28' 54" 

88° 21' 48" 
88° 21' -80" 
88° 21' 80" 
88° 21' 80" 
88° 21' 24"

F9



Station Number 

4 
4
4
4 

~| 

':1~|~|~|~|

C 

("D053 

4
. 41x 

48 L 
4811 
48|= 

48 n 
481 
49M 
499 
490 
508 
51 M 
510 
521> 
530 
54P 
550 

V5511 
56P 
510 - 

—A64- 

Latitude N. 

41° 2'1" 00" 
41° 31' 42" 
41° 48' 30" 
41° 58' 54" 
48° 10' 05" 

48° 20' 48" 
48° 32' 05" 
41° 31' 54" 
41° 43' 18" 
41° 53' 35" 

48° 04' 36" 
48° 15' 18" 
41° 31' 54" 
41° 48' 30" 
41° 59' 00" 

41° 53' 30" 
41° 31' 54" 
41° 48' 12" 
41° 53' 24" 
41° 48' 00" 

41° 53' 18" 
41° 48' 00" 
41° 42' 54" 
41° 53' on" 
41° 41' 24" 

Longitude W 
88° 21' 30" 
86° 26' 42" 
86° Z1’ DU” 
86° 20' 18" 
86° 20' 36" 

86° 20' 36" 
85° 20' 35" 
86° 12' 18" 
86° 12' 36" 
86° 12' Z4" 

88° 12' 30" 
86° 1,2’ 36" 
88° 04' 08" 
86° 03' 54" 
86° U4’ U0" 

85° 56' 36" 
85° 48' 30" 
85° 48' 24" 
85° 40' 12" 
85° 32' 12" 

85° 24' 36" 
85° 16' 66" 
85° 08' U6" 
85° 07" 48" 
85° 60' 12"
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”‘ ;Station£Numbe|j= Sample Number
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A 

24 & 25" 
®-POQN-I 

23
1 

23
' 

' 

21 
, 

43* 

9 4 42 1 

10, 4u&41~ ' 

1,1 
' 17 & 18 

. 12 19 
1-‘~13 46. 

= ~14 1 -'20 ~ 

1..-_15 
) 

- 39» 
/13" ' ‘"35&31 
3.11 1. "35 _ 1811 4434. 

‘O '32&33 ' 

1. . 

i 
,1 =4 

19 
20 .1 311 . 

21 
22 . 

Z3 27,‘ _ 

24 5'39
A 

1 1 , .1 w. 

, 25 & 45
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26 
‘ 122 

.. . ,, .. ._ .\ , 

J ' .

/

/

I

l

1

I
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._ 
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1.. 

1511111115 111. 

43° 15' 43" 
43° 15' 54" 
43° 15' 95" 
43° 12' 35" 
43° 20' 12" 
"43° 23' 311" 
43° 26' 18" 
430 18! 39" 
43° 16' 54" 
43° 18' 06'-' 

43° 11' nu" 
43° 29' 43" 
43° 32' 42" 
43° 33' 12" 

.. .,43° 35'. 18" 

43° 35"51" 
43° 31' 15" 
,,43° 37' 42" 
43° 31' 54" 
43° 31' 30" 

43° 25':42i?' 
26!! 

43° 14' 30" 

Longitude W 
19° 04' 24" 
19° 05' 12" 
19° 03' 24" 
19° 1s'- 011" 
19° 45' 03" 

19° 42' 30" 
19° -39' 54" 
19° 49142" 
19° 41';-43" 
19° 41' 21" 

19° 41'; no" 
19° 33'; on" 
19° 34143" 
19° 34' 30" 
19° 311' 30" 

79° 29142" 
79° 28'-~ 24" 
19° 23' 13" 
19° 23'» 1111" 
79° Z4’ 36" 

19° 39'? 30" 
19° 41' 42" 
19° 13'. on" 
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3
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-A70-* 

LAKE ONTARIO 
1973 

MYCULOGY STATIONS 

Latitude N. 

43° 15' 12" 
43° 1_1' 00" 
43° .1s'4_a" 
43° 20' 30" 
43° 22' 24" 
43° 24' 12" 

Longitude W 
7.9° 03' 48" 
79° 04' 24" 
79° 05' 24" 
79° 06' 30" 
79° 07’ U0" 
79° 08' 24"
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STATISTICAL SUMMARIES



—B2-" 

STATISTICS suumnnv _ 

_ 

-e
_ 

cfuigg fio||§g|;_ ship C.S.S. LIMNDS 

Dates From to 
' 

- Lake 0-NCTABAIU _ 

Cruise Type 

_ 
_ 

Description.
g 

as 
V 

Miles Steamed ._- =55-32
A 

S 

Total 
' 

T” 
'? 

Total 

Secchi - 

” 
A 

144' Mooringsfistablished (CM) 
_

_ 

Stations Occupied 
g

" 

A 

339 V-Moorings Retrieved (CM) 
C H

e Z4 

-Bathythemrograph Casts 5 
‘ Moorings Established (Met)

' 

E.B.T. Casts _ 

' 

443 Moorings Retrieved (Met.) 1 
"- O9 

Transmisometer Casts 
C A 

I 

I A 

Moorings Established (2 FTP, 1 Yacht)
_ 

O0 

Reversing Thermometer Obs. "195 Moorings Retrieved“ (1 Wave Rider,1eYajc_ht) Ni 

Water Sam_p_lesCollected (Chemistry) 1,399 ‘Moorings Serviced (CM)(2 Thermograph) >1 . 

NJ 

Water Samples Collected (Microbiology) 
2 

- 1 M.ooringsServiced (Met) 

Water Samples Collected (Biolimnology) Moorings Sewiced 

Water Samples Collected _ A 

Cores Taken (Gravity) A“ 

Cores Taken (Piston) 
g _ _ 

Water Samples Collected 

Water Samples Collected - 

A 

Grab Sampl_esTaken
A 

l Q 

‘ Drogues Tracked Water Samples Collected
' 

Wat_er"SamplesFiltered(Chlorophyll)H 
' 

- Dye Releases '- 

Water Samp|esTrea_te‘d (Phyt_oplan_kton)) 487 
‘C 

- 

i
' 

_ 

328 Observations (Weather)
A 

'-Zvooplankton Hauls 341 

Zooplankton Hauls (Mysis) Observations (Hourly);
g 

521 

Primary Productivity Moorings 
A

, 

C 

Continuous Dbsewations (Days)
g Bottom Saympl_es'(Fa'una)e - 

A '

l 

Integrator (10 m)
' 

v g _ g_ 
AirTemperature_~ . 

O1 U3 

‘ 

Relative Humidity lntegrator'(2Dm)‘ " 

U1 U5 

Water Temperature (In-Hull)‘ Total number of Depths Sampled 
U1 -F 

Total Number of Water Samples Collected Water Temperature (Towed) -| § 

_ 

C 

y 

lnteg'rat'e_d Printout (‘J1$ 

DNBDARD ANALYSIS Solar Radiation
A 

U1$ 

Geolimnology . 
y 

M 

Long Wave (IR) Radiation » 

U11 

Manual Chemistry (Tech. Ops.) 2,976 
W _ 

Nutrients (W.0,.D.) 
A

y 

i

C 
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STATISTICS SUMMARY 
Cruise Consec. #_____i_ Ship C-5-5 L-‘MN-03' 

DatesFrom - to Lake ER'E
< 

Cruise Type _ 

Description Total Description Total 

Miles smmaul3l7____ 

Secchi 109 Moorings Established (CM) 

Stations Dccupied
' 

411 Moorings Retrieved (CM) 

Bathythennograph Casts Moorings Established (Met) 
E.B.T. Casts 

H g 

261 Moorings Retrieved (Mat.) 

Transmissometer Casts 61 Moorings Established 4.0 

Reversing Thermometer Obs. 145 Moorings Retrieved 40 

Water Samples Collected (Chemistry) 3-7.5.2 Moorings Serviced (CM) 

Water Samples Collected (Microbiology) Moorings Serviced (Met.) *

_ 

Water Se_mples'Collected(Biolimnology) Moorings Sen/iced 

Wa_ter_Samples Collected
' 

Cores Taken (Gravity)
H 

11 

Water Samples Collected Cores Taken (Piston) 

Water Samples Collected Grab Samples Taken 

Water Samples Collected Drogues Tra_c_ke'd 

VlIater_Samples Filtered (Chlorophyll) 111 Dy Releases

A 

Water Samples Treated (Phytoplankton) 
M 

159) 
' 

Zooplankton Hauls
A 

Dbservations (Weather) 

235 

Zooplankton Ha'uls"(Mysis) Observations 
'

A 

Primary ProductivityMoorings 

Bottom Samples(Fauna)
A 

Continuous Dbservations (Days) 

lritegrator(10 m) 
g H 281 

_ 7 
AirTemp‘era_ture

_ 

-§ 1 

integrator (20 m) 
H 

Relative Humidity 
A A A 

-P -\ 

Total number of DepthsSampled Water Temperature (In-Hull) -P 
_\ 

Total Nujmvber of Water Samples’ Collected Water Temperature (Towed) _n CA3 

_ Integrated ‘Printout 
in W 

-F GD 

DNBDARD ANALYSIS Solar Radiation ’ 

-§ (D 

Geolimnology , 
Long Wave (IR) Radiation -F CO 

Manual Chemistry (Tech. Ops.) 8,850 

Nutrients (W.'D.D'.)' 
A 

_( 

Microbiology ' ~ 

1 r
‘ nu‘ 

REMARKS



Cruise No..__________ 
Oates From A 

to Lake 

_B 4- 

STATISTICS SUMMARY 
consam # g 

. 

C.S.$. I 

HURON, GEORGIAN BAY_ 

CruiseType: - 
- _ 

_ 

Miles 

Description Total 
' 

Description 
" Total 

Secchi 
_ 

I Moorings.Established (CM) X 
_ 

6)
_ 

Stations Occupied 
A 

_ 

Moorings Retrieved (CM) 6 

Bathythermograph Casts 
' Moorings Established (Met.) '

' 

E.B.T. Casts Moorings Retrieved (Met.) 

Transmisjometer Casts 

"

s 

14 Moorings Established 

Reversing Thermometer Obs. - Moorings Retrieved 

Water Samples Collected (Chemistry) 
‘ Moorings Serviced (CM) 

Water Samples Collected (Microbiology) 
~ 

I Moorings Serviced (Met.) 

Water Samples Collected (Biolimnology) Moorings Serviced
A 

Water Samples Collected Cores Taken (Gravity) 8 

Water Samples Collected " CoresTaken (Piston) 
_ 

10 ' 

Water Samples Collected Grab Samples Taken 
A 

529 

Water Samples‘ Collected Drogues Tracked 

Water Samples Filtered (Chlorophyll) Dye Releases _ 

Water Samples Treated (Phytoplankton) 3 
.-\ . 

"' 
Zooplankton l-lauls 3 Observations (Weather) 

' 113‘. 

Zooplalnkton Hauls (Mysis) Observations (Hourly) 
‘

A 

Primary Productivity Moorings 

Bottom Samples (Fauna) ' 

U A 

Continuous Observations (Days) 

Integrator (10 m) 
_

' Air Temperature _ 

lntegrator(2O m) 
_

A 

"Z2 

Relative Humidity - 
22 - 

Total number of Depths Sampled“ .

_ 

Water Temperature (In-Hull) 

Total Number of Water Samples Collected Water Temperature (Tovved) 

ONBOARD ANALYSIS 
Geolimnology 

N N _ 

‘ ' 

1 Integrated Printout 
29 

29 

29
' 

Solar Radiation
A 

Long Wave (IR) Radiation Y

' 

Manual Chemistry (Tech. Ops.) 

Nutrients (W.O.D.) - 

'- 

llllicrobiology - 

(REMARKS f

\/



e -es-.
. 

' _srA'r|st|cs SUMMARY ' 

Cruise No.__._.______’Consec.#_._ 1 A 
Ship c's's'|'|M-N-Us '- 

DatesFrom 
y to; - Lake SUPEBIQB 

D

V 

Cruise Type -_ 
_ 

V 

S 

Mil Steamed _" _6_'L5'7_ _ 

. . Description 
-5 l 

Total 
I 

__ 
_' Description 

f Totlel 

Secchi . 

' 

_ 

.205” Moorings Established (CM)- 
i 

13
. 

Stations Occupied ‘ 
V-Moorings Retrieved (CM) 

_ _ 
13_ 

Bethythe'_rm‘ogr'a|Ih C888 
p 

Y 

‘ Moorings Established (Met.-)' '
' M

X E.B.T.CestS' A 45 Moorings Retrieved (Met.) 
_ _ 

Transmissometer Casts V Moorings Established 
S C 

Reversing Thermometer Obs. ' Moorings Retrieved (U. of Wisconsin) 1 

WaterSamples Collected (Chemistry) 
‘ Moorings Serviced (CM) 

O ' H W S 

13 

Water Samples Collected (Microbiology) _ 

» Moorings Serviced (Met.) 
p

2 

Water Samples Collected (Biolimnology) Moorings Serviced
' 

Water Samples Collected Cores Taken (Gravity) 
p _ p 

Water Samples Collected Cores Taken (Piston) 

Water Samples Collected Grab Samples Taken 1,002 

Water Samples Collected T 

Drogues Tracked ~ 

Water Samples Filtered (Chlorophyll) Dye Releases 

Water Samples Treated (Phytoplankton) 
' 

l u 

Zooplankton Hauls 
' Observations (Weather) _ _ 

_2i4 

Zooplankton Hauls (Mysis) Observations (Hourly)
' 

Primary Productivity Moorings ,

- 

Bottom Samples (Fauna) 324 Continuous Observations (Days) 

lntegrator(1O m). 
p 

Air Temperature 58 

Integrator (20 m) 
A 

. Relative Humidity 5i8 

Total number of Depths Sampled " Water Temperature (ln-Hull) 
l T ‘ 

58 

Total Number of Water Samples Collected Water Temperature (Towed) 

_ _ 

Integrated Printout 79 

ONBOARD ANALYSIS 
p 

Solar Radiation 19 

Geolimnology 1,902 |_ong Wave (IR) Radiation 79 

Manual Chemistry (Tech. Ops.) 

Nutrients (W.O.D.) 

Microbiology 

REMAR KS
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- STATISTICS SUMMARY
' 

Cruise No.___________Conisiec.#______._l~ V 

l 
Ship c's's';uMN0s - 

Dates From - to 
h 

Lake GREAT LAKES * 

'CruiseTyp0F 
_ 

- 

' 

Miles Steamed__L386_____A - 
C. 

>_ 

A 

Descripti_on>_ Tot-al__I . Description Total
_ 

Secchi . .458 Moorings. Established (CM) ' 

Y

_ 

Stations Dccupied _ 

_ 

_80l} _-Moorings Retrieved (CM) 

Bathythermograph Casts 
' 

V '5 " Moorings Established (Met.) 

E.B.T. Casts - 766 Moorings Retrieved (Met) 

Transmissometer Casts 
I-“S-1' 

Moorings Established- 96 

Reversing Thermometer Obs. 355 Moorings Retrieved 
C in C 

93 

Water Samples Collected (Chemistry) 
1 

S 

Moorings Serviced (CM) , 

Water Samples Collected (Microbiology) 
i 

- Moorings Serviced (Met.) 

Water Samples Collected (Biolimnology) 4 Moorings Seiviced 

Water Samples Collected (mar) 
V 

V 

5,651 Co_resTaken (Gravity) 19 

Water Samples Collected Cores Taken (Piston) 10 

Water Samples Collected Grab Samples Taken 
' 

A1,-531 

Water Samples Collected Drogues Tracked
' 

Water Samples Filtered (Chlorophyll) Dye Releases 

Water ,Sa,mpl_es Treated (Phytoplankton) BD1 - 

Zooplankton Hauls 490 Observations (Weather) 968 

Zooplankton Hauls(Mysis) 5 Dbser_vation_s(Hourly)" 
A 

52,1‘ 

Primary Productivity_Moorings 

Bottom Samp|es'(Fauna) ' 324 Continuous Dbsen/ations’(Days) 

Integrator (10 m) - 281 Air Temperature 177 

Integrator (20 m) 
' 

Relative Humidity 1'77 

Total number of Depths Sampled‘ Water Temperature (In-Hull) 153 

Total Number of Water Samples Collected Water Temperature (Towed) 25 

. , 

_ 

C 

. Integrated Printout _215 

ONBOARD ANALYSIS, Solar Radiation 
' 215 

Geolimnology . ' Y rLongWave(lR) Radiation. 215 
_ 

_,... ..
P 

Total 
_ 

.13,728 
_ 

5 

. 4 

Nutrients (W.D.D.) 

Microhiolo'gy 

(REMARKS



Cruise No.-i___i_.._ 
Dates From 

-e7- " 

STATISTICS SUMMARY 
Consec_ #______i_ Ship MARTINKARLSEN 

1 
' 

ONTARIO 
to Lake - 

Cruise Type a 

_ 

Description 
) 

Total Description .. 
V 

Total 

Miles Smamed 

Secchi 122 Moorings Established (CM) 
4

4 

Stations Occupied 396 Moorings Retrieved (CM) 

Bathythermograph Casts , 17 Moorings Established (Met.) 

E.R.T. Casts ' 
. 344 Moorings Retrieved (Met.) 

Transmissometer Casts 75 Moorings Established 

Reversing Thermometer Obs. 290 Moorings Retrieved 12 

Water Samples Collected (Chemistry) s 3,313 Moor'ings‘_Ser_vici9d(CM) 
_

1

1 
_Water Samples Collected (Microbiology) llIloori_ngs Senriced (Met.)

K 

Water Samples Collected (Biolimnology) Moorings Serviced 

Vllater Samples Collected
' 

Cores Taken (Gravity) 64 
Water Samples Collected Cores Taken (Piston) 

Water Samples Collected Grab Samples Taken 22 

Water Samples Collected 
2'

. Drogoes Tracked 

Water Samples Filtered (Chlorophyll) 93 Dye Releases A 

Water Samples Treated (Phytoplankton) 422 

Zooplankton Hauls " 371 Observations (Weather) 302 

_Zooplankton Hauls (Mysisl
Z 

Observations (Hourly) 
' 

V g 

469 

Primary Productivity Moorings 6 

Bottom Samples (Fauna) Continuous Observations (Days) 

integrator (10 m) 
L R 

Air Temperature 57 

integrator (20 m) Relative Humidity 57 

Total number of Depths Sampled Water Temperature (ln-Hull) 46 

Total Number of Water SamplesCollected 
; 

Water Temperature (Towed) 46 
R 

Integrated Printout 62 

ONBOARD ANALYSIS Solar Radiation 62 

Geolimnology A Long Wave (IR) Radiation 69 

Manual Chemistry (Tech. Ops.) 19,818 

Nutrients (W.O.D.) 1 

Microbiology 

REMARKS
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~ STATISTICS SUMMARY 
Cruise No.____- _ _.._Co,nsec,.#_____.__e __ Ship MAW" KW-SE-N 
Dates From to S 

Lake 
‘ ENE» 

’CruiseType _ _ 

' 

_r MilesSteamed_EZ______ 
Description Total—I Description 

_ _ Total 

Secchi - as Moorings Established (CM)
V 

Stations Occupied 61 Moorings Retrieved (CM) 

Bathythyermograph Casts Moorings Established (Met.)
‘ 

E.B.T. casts - 

A 

61 Moorings Retrieved (Met.) 

Transrnissometar Casts . 

\ ‘W 

51 Moorings Established 

Reversing Thermometer Obs. 15 Moorings Retrieved 

Water Samples Collected (Chemistry) 185 Moorings Serviced“ (CM)
” 

Water Samples Collected (Microbiology) , 
2D Moorings Serviced (Met.) 

Water Samples Collected (Biolimnology) 
A A

W 
Moorings Serviced 

Water Samples Collected 
I y _ 

Cores Taken (Gravity) 

Water Samples Collected (S.-0.6.) 
_

3 Cores Taken (Piston)
' 

Water Samples Collected Grab Samples Taken
_ 

Water Samples Collected D rogues Tracked 

Water Samples Filtered (Chlorophyll) 61 Dye Releases 

Water Samples Treated (Phytoplankton) 

—Zoopl_ankt_on Hauls Observations (Weather) 39 

Zooplankton Hauls (Mysis) Observations 
' '

' 

Primary, Productivity Moorings 

Bottom Samples'(Fauna) Continuous Observations (Days) 

Integrator (IO ml Air Temperature
‘ 4 

Integrator (20 rn) 
_ 

'

_ 
. Relative Humidity 4 

Total number of Depths Sampled 4 

Water Temperature (In-Hull) 3 

Total Number of Water Samples Collected A 

Water Temp8ratu're (Towed) -l>

\ 

ONBOARD ANALYSIS 
Geolimnology , 

y 

_ N 

Integrated Printout -P 

Solar Radiation -P 

A 

Long Wave (IR) Radiation -F 

Manual Chemistry (Tech. Ops.) H 555 

Nutrients (W.(l_,D.) Loss 

Microbiology 

REMARKS 4



I 
A STATISTICS SUMMARY ,

_ 

Cruise No Consec. # 1 Ship MAB-HNVKARLSEN 

Dates From ~ to » Lake HURON 

Cruise Type ; - Miles 

>> 
Description Total Description Total 

Sacchi T 

' 

_ 

11' Moorings Established (CM) . 

Stations Occupied 23 Moorings Retrieved (CM) 

Bathythermograph Casts ' Moorings Established (Met.) 

E.B.T. Casts ~ 23 Moorings Retrieved (Met.) 

Transmissometer Casts 21 Moorings Established 1 

Reversing Thermometer Obs. 12 Moorings Retrieved 

Water Samples Collected (Chemistry)
P 

404' Moorings Serviced (CM) 

Water Samples Collected (Microbiology) . 

"

A 

Moorings Senriced (Met.) 

Water Samples Collected (Biolimnology) 23 Moorings Serviced 

(Water Samples Collected (S.D.C.) 
l 

1 9 Cores Taken (Gravity) 

Water Samples Collected 

Grab Samples Taken 

Cores Taken (Piston) 

Water Samples Collected
V 

10 

Water Samples Collected 
_ 

' Drogues Tracked 

_ 

Dye Releases Water Samples Filtered (Chlorophyll) 23 

Water Samples Treated (Phytoplankton) 
h

1 

‘Observations (Weather) /Ziooplankton Hauls 
M A 1 A H 

46 

Zooplank_ton Hauls(Mysis)
g 

Observations 

Primary Productivity Moorings » 

Bottom Samples-(Fauna) Continuous Observations (Days) 

Integrator (10 m) 
Z g g 

Air Temperature 
_ H 

-a Z 

Integrator (20 m) Relative Humidity -n @ 

Total nu mber-of Depths Sampled Water Temperature (ln~Hull) -I $ 

Total Number of Water Samples Collected Water Temperature (Towed) i Z 

Integrated Printout . 

_e Z 

DNBDARD ANALYSIS Solar Radiation ' -I @ 

Geolimnology LongWave(lR) Radiation 
_ 

1

V 

_n Z 

Manual Chemistry (Tech. Dps.) 1,204 
)1 

‘ 

H Z

. 

Nutrients (W.(1.D.)
' 

Microbiology 

REMARKS
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ST ATISI ICS SUMMARY 
Cruise No.______.___. Consec. Ship NFAR-“N KARLSEN l 

Oates From 1 to Lake SUPERIOR 

Cruise Type _ , _ 

Miles Steamed 
I _ I ' | _ 

15,552 

< 

' 

Description 
‘ 

Total Description
1 

Total 

Secchi 350' Moorings Established (CM)
' 

Stations Occupied . 1,129 Moorings Retrieved (CM) 

5Bethythe,rm09raph Casts 4 Moorings Established (Met.) 

E.B.T. Casts 997 Moorings Retrieved (Met.) 

Transmisometer Casts 721 Moorings Established 

Reversing Thermometer Obs. 110 Moorings Retrieved 

Water Samples Collected (Chemistry) 13,557 Moorings Serviced (CM) 

Water Samples Collected (Microbiology) Moorings Serviced (Met.) (Two) 4 

Water Samples Collected (Biolimnology) Moorings Serviced 

Water Samples Collected
' 

Cores Taken (G ravity)
" 157 

Water Samples Collected Cores Taken (Piston) 33 

Water Samples Collected Grab Samples Taken
A 

326 

Water Samples Collected 5 Drogues Tracked 

Water Samples Filtered (Chlorophyll) 1,465 Dye Releases 

Water Samples Trejated (Phytoplankton) V 607 

Zooplankton Hauls 667 Observations (Weather) 765 

Zooplankton Hauls (Mysis) Observations 
_

- 

Primary Productivity Moorings 10 

Bottom Samples (Fauna) 48 Continuous Observations (Days) 

Integrator (10 m) Air Temperature
‘ 

112 

Relative Humidity
' 112 

Integrator (20 m) ‘

y 

Total number of Depths Sampled“ Water Temperature (ln-Hull) 112 

Total Number of Water Samples Collected Water Temperature (Towed) 112 

_ 

ONBOARD ANALYSIS 
Geolimnology 

Integrated Printout 101 

Solar Radiation
' 134 

Long Wave (IR) Radiation 116 

Manual Chemistry (Tech. Ops.) 19,556 

Nutrients (W.0.0.) 5 

Microbiology
5

l 

REMARKS



Cruise Consec. # 

-.B 1 1- 

STATISTICS SUMMARY 

Dates From 
A 

to 

0-miss Tvna 1 >1 T. 

. 

_ Description
' 

ship MARTlN'l_<ARLSEN 

Lg,“ GREAT LAKES 

Miles 

Total Description Total 

Secchi 521 Moorings Established (CM) 

Stations Occupied
l 

1,609 Moorings Retrieved (CM) 

,Bathyth'ermog‘raph Casts -' 

. 21. 
' Moorings Established (Met.)

’ 

E.B.T. Casts ‘,1,425 Moorings Retrieved (Met) 

Transmissometer Casts . 878 Moorings Established 1 

Reversing Thermometer Obs. ' 427 Moorings Retrieved (flgqja) 
-112, 

Water Samples Collected (Chemistry)
’ 

22,4591 Moorings Serviced (CM) 

Water Samples Collected (Microbiology) 20 Moorings Serviced (llllet.) 5 

Water Samples Collected (Biolimno|ogy) Moorings Serviced 

Water Samples Collected
' 

Cores Taken (Gravity) 221 

WaterSamples Collected .

' 

Cores Taken (Piston) 33 

Water Samples Collected
V 

Grab Samples Taken 35,8 

Water Samples Collected
l 

' Drogues Tracked 

llllater Samples Filtered (Chlorophyll) 1,542 Dye"Releases 

Water Samples Treated (Phytoplankton) (ma 
Zoopla_nkt_on_ Hauls 

_ i 
1,038 Observations (Weather) 1,152 

(Zooplankton Hauls (Mysis) Observations (Hourly Obs.) 468 
Primary Productivity Moorings 16 

Bottom Samples(Fauna) 48 Continuous Observations (Days) 

Integrator (10 m) . 

Air Temperature 183 

Integrator (20 m) Relative Humidity 183 

Total number of Depths Sampled 
_ é 

Water Temperature (In-Hull) 171 

Total Number of Water Samples Collected Water Temperature (Towed) 172 

Integrated Printout 187 

ONBOARD ANALYSIS Solar Radiation 210 

Geolimnology Long Wave (l R) Radiation 199 

Manual Chemistry (Tech. Ops.) 41,133 

Nutrients (lIll.O.D.)
H 

Microbiology 

REMARKS’
y
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STATISTICS SUMMARY 
Cruise Na.____J__ Consec. #__Z____ Ship P0 RT-E °7WP"'"E 

DatesFrom to -a Lake 
om-Amo

~ 

cm-M -|-we Hamilton/Scourge & Hydrographic omitted Mam steamed 4,773 1 1 1 “ '1 i I 1 
, Description _ Total__ 7 

Description 
_ g 

Total 

Seicchi .

H 
66 Moorings Established (CM) - 

Stations Occupied 3 Moorings Retrieved (CM) 

Bethytherrnogreph Casts 1 
' Moorings Established (Met.) 

e.e.r. Casts 

3‘ 3 

333 Moorings Retrieved (Met.) 

Moorings Established (1 FTP, 1 Wave Rider) Z
l Transmissometer Casts 

Reversing Thejrmometer Obs. 58 Moorings Retrieved 

Water Samples Collected (Chemistry) 179' Moorings Servic'ed'(CM) . 

Water Samples Collected (Mic_ro_bi_ol_ogy) _ Moorings_Sen!iced (Met,) 

-Water Samples Collected (Biolimnology) Moorings Sewiced
V 

Water Samples Collected 
'

' 

Cores Taken (Gravity) D34 
Water SamplesCollected Cores Taken (Piston) 

Water Samples Collected Grab Samples Taken 1 

Water Samples Collected
_ 

' Drogues Tracked 

Water Samples Filtered (Chlorophyll) 92 Dye Releases 

Water Samples Treated (Phytoplankton) 

Zooplenkton Hauls Observations (Weather) 134 

Zooplenkton Hauls (Mysis)
_ 

Observations (Hourly) 
'

' 

' 

see 

Primary Productivity Moorings 

Bottom Samples (Fauna) Continuous Observations (Days) 

Integrator (10 m)
3 

Air Temperature 4 

Integrator (20 m) “D

A 

Relative Humidity 

Total number of Depths Sampled Water Temperature (ln-Hull)
_ 

Total Nurnberof Water Samples Collected Water Temperature (Towed) 

ONBOARD ANALYSIS 
Geolimnology 

I

' 

Integrated Printout 

Solar Radiation 325 
Long Wave (IR) Radiation 25 

Manual Chemistry (Tech. Ops.) 179 Continuous Conductivity 7 

Nutrients (W.O.D.)
' 

Microbiology 

REMARKS 
_

.-



E APPENDIX C » 

DESCRPTON QF RESEARCH SHIPS 
LAUNCHES AND EQUIPMENT 

. 

- 1. CSS _ OS ' 

4

- 

2. M.V. TIN KARLSEN 
LIMN 
MAR 

__ 

- 3. css ADVENT 
4. cs|. SHARK 
5. M.V. LAC ERIE . 

s. LEMOYNE 
1. STURDY 
a.suRGE 
9. AQUA . 

10. AGILE

1
|
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TYPE Limnology research vessel, also designed for Hydrographic Surveys. Steel hull 

YEAR BUIL T LEN G TH BEAM DRAFT DISPLACEMENT 
TONNA GE 

GR OS S NET 

1968 147' 32' 8' 0' Light 504 459.94 173.04 
Loaded 6 15 

PERFORMANCE 
' 

SPEED (K.N0 TS) 
CRUISING MAXIMUM MINIMUM RANGE ENDURANCE 

10 11 2 ~ 2000 miles 14 days -

\ 

COMPLEMENT 

CREW SCIENTIFIC STAFF 

16 1 1
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MAJOR SHIPS 

css unmos 
Affiliation g 

Dperated by Marine Sciences Directorate for lnland Waters Directorate, Department of the 
Environment, Canada Centre for Inland Waters, Burlington, Dntario.

' 

Propulsion . 

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

Fixed pitch propellers, right angle drive gears and vertical shafting. 

4 

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

' 

\ 
‘ 

~

I 

Bunker capacity 5 53.65 tons No. 2 Diesel. 

Electrical Power 

Ship's system, three phase 60 cycle a-c. All three phase power 46.0 volts. 

Transformer requirements - 240v, three phase 
120v, three phase. 

Two laboratory controlled frequency stabilized units rated at 5 kva, output supply 115 
volts, l phase, 60 cycles. . ,

' 

Ship-'s power — 2 Cummins Diesels - 150 kw each. 

Emergency 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 Load T68 kw. 

Remainder can be used for scientific apparatus and instruments. 

Type Transformer Capacity Available for Laboratory Purposes 

4-GOV-BUHZ--—3¢ — 100 kw 
23Dv—6DHZ—3¢ 72 kw 10 kw 
120v—60Hz—3¢ 135 kw 30 kw 

l0 kw of 120v 60Hz,l¢ at 0.002% frequency regulation and 2% voltage regulation is available
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Navigation, Comm'uni_c_ation and Echo Sounding Equipment , 

Navigation . _ 

Decca Radar Model 429. _ 

Decca Radar Model 426 with Alpine Precision Ranging System. 
Arma-Brown Gyro-Compass MK. 1c, master compass i_n 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 repeater starboard laboratory. 

Gyro compass course recorder. g. 

Sperry automatic pilot. 
Bergen-Nautik retractable Pitometer log, type FEN-2 
Searchlight. 
Wind speed and direction indicators on bridge and in laboratory. 

Communications . 

2- - Marconi CH25 IF/AM'Transceiver 
1 — Marconi VHF/FM Raytheon Transceiver 
1 — Marconi AM CN 86 Transceiver 

Echo Sounders . 

1 — Kelvin Hughes Model MS26B 
2 — Simrad Model EPZBN 

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. 
Model 80. 40 hp. Two speed. Rating, 4 tons-low speed, 2 tons-high speed. Capacity 500 ft. 1/2" 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 wire winding winch, electro-hydraulic. J. Swann, Series ‘O’-325, 5 hp. Various drum 
capacities from 30,000 feet of 3/32" to 2,5000 feet of 5/8" wire. Deta_ch_able drum. May be used for 
light duty oceanographic work. Automatic spooling. 

One light duty portable oceanographic winch, electro-hydraulic or diesel powered. J. Swann, 
Series '0'-365. 10 hp. Two speed. Rating, 800 lbs. — low speed, 400 lbs. — high speed. Drum capacity — 
2,500 feet, 5/32" wire. Free-fall clutch with brake. Maybe fitted with slip rings. Rotatable, automatic 
spooling, remote control available. 

J. Swann winch, Series '0'-315, 10 hp. Drum capacity — 4,000 feet of 3/32" wire, Speed-540 
feet per radius (maximum radius 35 feet). Capable of 360° rotations, drum capacity 270 feet, of 1/2" 
wire. Located amidships. _ 

‘ ' 

-

i 

Two Fixed "A" frames 1000 lbs. 
U 

Two portable "A" frames 3000 lbs. 
Two portable Gallows 3000 lbs.
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One Austin Western Model 410-P electro-hydraulic crane - 40 hp. BOOO lbs. lift at 26 feet 
working radius and 17,700 lbs. lift at 12 feet working radius (maximum radius 35 feet). Capable of 360° 
rotation, drum capacity 270 feet of 1/2" wire. Located amidships. 

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. 9O square feet starboard 
side connecting to main lab.

‘ 

Habitability 

A system of high 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 cabin. Limited recreational facilities. 

‘ Fresh water cjapacity - 6O tons. Chlorination system for treating lake water. No distillation 
capacity.

' 

Other Features 

Provision made for carrying portable labs on deck. Alternately, vessel may carry four 26 
foot sounding launches for hydrographic work; 17 foot Boston Whaler, 35 hp. outboard motor. 

Type of Observations 

Vessel equipped to carry out lake pollution research and surveillance including studies of 
lake bottom geology, geophysics, lake sediments, air-water interaction, temperatures, currents and other 
physical a_nd chemical characteristics of the Great Lakes. . 

Remarks 

Because of limited space, all disciplines cannot be performed simultaneously, but the 
vessel has been designed for rapid switching from one set of activities to another.
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TYPE Séa_1ing Vessel, Steel Hull, Fully Reinforced for Ice _ _ 

Y RB ILT LENGTH DRAFT L EA U BEAM _ 

DISP ACEMENT GROSS NET 

1952 212.9’ 36.8 17' 0' 1890 tons 1244.06 585.45 

' TONNA GE ' 

PERFORMANCE 
SPEED (KNOTS) RANG ENDURANCE 

CR UISING MAXIM [HM MINIM E 

11 12 l/2 15,000 miles 60 days 

COMPLEMENT 

CREW SCENWHC STAFF 

22 24
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M.V. MARTIN KARLSEN 

Affiliation; 

_ 

Operated under charter by Marine Sciences Directorate for lnland Waters Directorate, 
Department of the Environment, Canada Centre forlnland Waters, Burlington, Ontario. ‘ 

Propulsion ‘ " 

Single screw, reversible pitch a_nd wheelhouse or crowsnest control. Powered by Burmeister 
and Wains diesel 6-cylinder engine to develop 1200 l.H.P. 

Bunker capacity 260 tons. 

Electril Power 

Two main generators: 120 kw at 240v d-c driven by 180 hp 3 cylinder Burmeister and 
Wains diesel engine — 150 kw at 240v d-c driven by 220 hp 6 cylinder D334 Caterpillar marine diesel 
engine.. 

' One auxiliary generator: 26 kw at 110v a-c single phase driven by 4- cylinder lister Blackstone 
HW4 diesel. 

' Two converters; an l8 kw 110v a-c single phase and a 20 kw 110v a-c single phase (emergency) 

Shorepower facilities: 220v a-c. 

Navigational Equipment r

M 

Radar — Kelvin-Hughes marine radar Model 1912, 3cm. pulse _length, range B4 miles. 
- Decca relative motion marine radar Model RM 1226, 3 cm. pulse length, 

range 48 miles. 
Anschutz Gyro Model K8051 with bridge wing and crowsnest repeaters 
Anschutz Gyro automatic pilot 

'

A 

Standard magnetic compass ‘ 

-

. 

Wind speed and direction indicators 
Searchlight; 

Communication Equipment 

2-HF AM and single sideband Marconi CH 25 transceivers 
1-VHF FM Marconi Clipper ll transceiver l 

1-CN8 AM Marconi "Seaway" transceiver 
_ 

1-Robertson Master 100 Duplex Simplex AM transmitter 
1-all band tuneable Electromekano Model M97 AM receiver 

Echo Sounders ' - 

2-Kelvin Hughes M8268 "

1 

, . 1 ,_.l_. L .. 

1
|

\
l

1
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l 
l I-lydroglaphic Winches and Equipment 

The ship can be fitted with various hydrographic and oceanographic winches. The following 
are carried routinely: 

1 - Swann series 0 365, 10 hp two speed oceanographic winch rated 800 lbs. at low " 

speed. Drum capacity of 5,000 ft. of 5/32 in. wire. Electrical pumping unit. 
- Swann series 0 368, and others

' 

- HAP/2 articulate crane 
V

' 

— capstan, New England Trawler, single speed, two direction - derricks - capacity 5 tons - derrick — capacity 20 tons 

-nah-A-A-0

\ 

Laboratories
' 

Portable laboratories are constmcted over # Zahatch with ‘tween deck below convened to 
laboratories, providing ample room for many limnological studies. Laboratories are connected by a

' 

stairway and a dumbwaiter-type lift of l_~t'on capacity. 

llabimbility 

~ Living accomodations consist of single, double, and multi-berth cabins, providing berthing 
for 24 scientific/technical personnel. 

Types of Observations 

The vessel is equipped to carry out lake pollution research and surveillance, including lake 
bottom geology, geophysics, la_ke sediment, air-water interaction, temperature, currents and other physical, 
chemical and biological characteristics of the Great Lakes. Similarly, the vessel is equipped for many

_ 

overside operations including the laying and retrieving of buoys, and piston coring. 

Scientific Equipment. - 

- 

_

- 

The MN MARTIN KARLSEN routinely has the following equipment on board for the 
following obsenlations: 

1. Analogue recordersfor continuous measurement of 

a. near surface water temperature 
b. air temperature 
c. relative humidity . 

d. solar radiation 

e. long-wave (infra-red) radiation Y

' 

2. An electronic bathythermograph to obtain water temperature profiles to 400 metres. 

3. An electronic bathythermograph in conjunction with a water pumping sampler, to 
- 100 metres. 

4, Knudsen bottles, fitted with reversing thermometers, to obtain water samples and, 
temperatures.



coupes: 

9. 

10. 

_(;g_ 

Van Dorn bottles to obtain water samples. 
Instruments for the analyses of dissolved oxygen, specific conductance, turbidity and pH 
Secchi disc for measurement of water transparency. - 

Auto-analyzers for the measurement of: 

a. soluble (filtered) Phosphorus 
b. soluble (filtered) nitrate and nitrite 
c. soluble (filtered) silica 
d. ammonia (filtered) 
e. (chloride (filtered) 
f. total alkalinity (filtered) 
g. total nitrogen (filtered)

A 

Facilities for the preparation of samples for shore analyses of: 

a. total phosphorus (filtered) 
b. total phosphorus (unfiltered) 
c. particulate carbon and nitrogen 
d. trace elements (filtered and unfiltered) 

Other samplers, fo_r various observations, mjay be carried on board depending on the 
type of investigation required.
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TYPE Limnological and Hydrographic Survey Vessel Aluminum Hull 

Year 
‘Built 

Draft Displacement 
Gross V Net 

1972 

Length Beam 

77' 17.6’ 5’ Light 45T. . 
71.54 39.49 

' 

Loaded 56'_I'. 

Z 

Tonnage 

PERFORMANCE 
' S" eed (Knots) Range ‘Endurance 

Cruising Maximum Minimum 

20 4 22 
‘ 

4 " 600 miles 30 hours 

COMELEMENT 

rew Scientitin StaffC 

i 

4 8

\
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CS8 ADVENTT 

Affiliation 
1

4 

Operated by Marine Sciences Directorate for lnland Waters Directorate, Environment 
Canada, Canada Centre for Inland Waters, Burlington, Ontario.

‘ 

Propulsion 

Twin turbo-charged V-12 71 Detroit Diesel engines generating 1020 brake hp.
‘ 

Twin screws; remote electric steering device. ~ 

Bunker capacity — 1100 imperial gallons 

Electril Power 

2 Detroit Diesel generators - 30 kw at 230v a-c. 
Facilities for shore power hookup 230v a-c. 

Navigation, Communitions, and Echo Sounding Equipment 

Navigation: 

Arma Brown Mk10 Gyro Compas; one repeater in pilot house 
Magnetic Danforth Steering Compass 

” 

Magnetic Airguide Compass (for emergency use) 
Kelvin Hughes Radar, Model 17/9 
Trident Mk ll Log V 

Searchlight 

Communications: 

AM/SSB Marconi CH25 Transceiver 
VHF FM Raytheon Ray 50 (Sea Watch) Transceiver 
Hose McCann Intercom System 

Echo Sounders: 
‘Atlas Sounder Oeso 10 
Ross Sounder 

Hydrographic/Oceanographic Winches and Equipment". 

The vessel can be fitted with various winches at users‘ requests. The following are 
carried routinely:

' 

One Deming Unit 30 hydraulic crane, SWL one ton at‘ 20 feet, that rotates in an 
arc of 315°;

A 

One Swann Model 467 vertical capstan, with a line pull of 1.5 tons at 100 ft./min.; 

One Swann Model 261 hydraulic powered anchor winch. ~ 

A hydraulic operated A-frame is mounted on the stern; it is 13 feet high and has a lifting 
capacity of one ton and a towing capacity of 1,500 lbs. at 10 knots.



Laboratory 

-"—C12— 

The laboratory has an area of approximately I20 square feet, with cupboards and counter- 
top work graces attached to thelrulklrds. It is equipped with a refrigerator, stove, and heater, and a 

sink supplied with hot and cold which drains into a 500 gallon pacity fihregla holding tank. 

The laboratory can he equipped to investigate physical,cl_rerrrical, geological and biologil characteristi 
of the Great Lakes region. 

Bernaris’ 

The vessel operates on a day basis only; sleeping acr:omrnodation is limited.
'

\
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" “SHARK” 
(formerly W.R. Morgan) ' 

._..,.~ .. ‘ ;<. ,-.,..._ 

sfl.
I 

Q, , -~.~.‘-1 ~_: . » ._..4l

F 

TYPE TECHNICAL OPERATIONS DIVING TENDER 
REMODELED LENGTH BEAM DRAFT . TONNAGE 

1967 40' 13' 5' Gross 8.10 Net 5 98 

PERFORMANCE 

cxwsnvc mx‘ JMV. 

9 . 9 2 500 miles 3 days 

srszm (Knots) GE 
4 

END , CE 

scmvrmc CREW smrr



SHARK 

Affiliation 

-014- 

Dperated by Marine Sciences Directorate for Inland Waters Department of the Environment, 
Canada Centre for Inland Waters, Burlington. Ontario. 

Propulsion 

Dne GM Diesel 6.7_l 
Bunkers 189 gal. 
Endurance .72 hours - 

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

Electrical Power ‘ 

A_l| wiring 110v, 32v and 24v in aluminum conduit with breaker panels. 
Wired for shore power. 
Delco Remy Alternator with 32v standby generator on main engine. 

Navigational Equipment 

Magnetic compass. 
Brown gyro compass. 

Communitions Equipment 

Pye AM Ship to Shore Radiophone. 
VHF/FM Marconi Clipper ll 

Sounding Equipment“ _ V 

‘ 

V _ 

Equ.irIm.ent

r 

Long range Ferrograph Marconi 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.
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Habitability. 

Sleeps 5 comfortably. . 

2 fresh water tanks 200 imperial gallons. 
Buchanan electric hot water system. 
Stove and refrigerator. , 

Hot and cold water pressure system (with sink). 

Type of Observations
_ 

This tug serves as a diving tender for scuba divers
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“LAC ERIE?

\

\

i 

TYPE HARBOUR TUG W _ 

YEAR BUILT LENGTH BEAM DRAFT DISPLACE1lfl'NT GROSS NET 
T 

1944 65 16.s~ 7 
' 

66.0 26.5 
‘ 

TONNA GE 

_ 

rsnrqmmucn 
SPEED (KNOW RANGE ENDURANCE 

cxwsnvc; MAJJMUM MINIMUM 

11 11.5 3 2,000 miles 200 hours (8 days) 

COMPLEMENT 

\ 

scnsmmc

\ 

CREW sun‘

4 2
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M.V. LAC ERIE 

Affiliation 

Operated under charter to Marine Sciences Directorate forilnland Waters Directorate, 
Department of the Environment, Canada Centre for Inland Waters, Burlington, Ontario. 

Propulsion 

is 

600 hp. 
Single screw and wheelhouse control. Powered by GM V16 diesel engine generating 

Bunker capcity 3000 gals. 
Bridge Controls. 

Electrical Power 

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

Facilities for shore power hookup 220v a-c. 

Navigation, Communitions, and Echo Sounding Equipment 

Navigation 

Gyro compass Anschutz (no repeaters). 
Radar Kelvin Hughes model l7, 24 mile range. 
Stamilard Magnetic Compass. 
Searchlight. 

Communications 

\_/HF/FM Marconi Clipper ll 

AM Marc_onifN 2s 
Echo Sounders 

Kelvin Hughes model 32M 
Kelvin Hughes model 26F 

Hydrographic Winches and Equipment -' - 

l-labitability 

Can be fitted with various hydrographic and oceanographic winches for cruises at user's request 

Boom capacity 2 tons. 

Living accommodation for a total of 6 people, heated cabins. Fresh water capacity 1200 gals.
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Type of Observations _

i 

Vessel equipped to carry out small lake pollution research and surveillance, including 
studies of lake bottom geology, geophysics, lake sediments, and other characteristics of the Great Lakes 

Remarks
‘ 

Because of limited space, not all disciplines can be carried out simultaneously. _

' 0
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“LE Moyns"
U 

TYPE DISPLACEMENT, STEEL HULL _ 
_" 

' Selkirk Boat ~ 

‘ 

_ 

- 
V A 1 ~_ 

works 1959 40 
4 

_11 _

5 

MANUFACTURER YEAR BUILT LENGTH 

’ 

BEAM 

‘ 

DRAFT

‘ 

PERFORMANCE ' " 

srzzn (xzvors) 
“ ' 

CRUISING MAHMUM 
10' 11 

'
' 

COMPLEMENT 
' * ' 

' 

S¢I&1.vr1F1c' CREW STAFF 

2
'

4
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LEMDYNE 

Affiliation
\ 

_ 
Operated by Marine Sciences Directorate for lnland Waters Directorate, Department of the 

Environment, Canada Centre for Inland Waters, Burlington, Dntario. 

Propulsion . 

Twin screws driven by 2 r-A 354 Perkins diesel engines generating 260 hp. 

4-blade propellers 
b

‘ 

Diameter 23 inches 
Pitch 20 inches 
Endurance 20 hours 
Deckh ouse controls - 

Electrical Power 

' 

Main generator - 120v a-cs3 kw diesel generator. 
2 generatojrs, 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 

Navigation, Communications and Echo Sounding Equipment. 

Navigation:
_ 

Radar: Decca RM 416 fitted with Decca Accurate Ranging Unit. 
Standard Magnetic Compass. 
A, Brown Gyro compass. » 

Cornmufriications: 

IF/AM Radio Marconi CH25 . 

VHF/FM Marconi Clipper ll
I 

Echo Sounders:
' 

Kelvin Hughes MS32M Mk3 
Kelvin Hughes MS36M 

Hydrographic Winches and Equipment 

Vejssel has an "A" iframe fitted over the -how and Reimann and Georger 1000 TT winch 
gas powered 6 hp. Briggs and Stratton engine. 

amps. 

Can be fitted with small portable self-powered wienchves as required. 

1 hydraulic winch 
1 4-cylinder volvo.

_
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Laboratory’ 

There is a small laboratory (150 square feet) suitable for som_e physical and chemical 
measurements. . 

Type of Observations 

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

Remarks‘ 

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 simultaneously.
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“STURDY” 

3%’ .’
_ 

TYPE STEEL DEEP VEE HULL 
A A 

Ballantrae Boat 
works 1967 

MANUFACTURER YEAR BUILT LENGTH 

‘ 

‘ BEAM 

\ 

DRAFT

\ 

PERFORMANCE 
< smzn (mom) 

CRUISING ~MA)HMUM 

" 11.5 12.5 

COMPLEMENT 

v 

szclszvm-*1c 
CREW STAFF 

’ 2 6
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STU R DY 

Affiliation. 

Operated by Marine Sciences Directorate for Inland Waters Directorate, Department of 
the Environment, Canada Centre for Inland Waters, Burlington, Ontario. 

Propulsion 

Twin screws driven by 2 in-line 453 G.M.C. diesel engines, 140 hp. each. 
4-blade propellers 
Diameter 20 inches 
Pitch 20 inches 
Bunkers 200 gal. 
Endurance 16 hrs. 
Deckhouse control. 

Electrical. 

Generators on main engines 7.5 kw at 24 d-c, or llv a~c. 

Navigational Equipment. ~ 

Stand_ard Magnetic compass. 
Gyro compass — Arma Brown Mk3 with one repeater. 
Radar — Kelvin Hughes 17/9_. 

Communications Equipment: 

IF/AM Radio — Marconi CH25 
VHF/FM Marconi Clipper ll 

Sounding Equipment 

l Ross 26A 

Hydrographic Winches and Equipment 

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. 

Dne Hydro Products winch. 

Type of Observations 

This launch is equipped to study near shore areas, lake bottom geology, geophysics, lake 
sediments, and other physical characteristics of the Great Lake Region.



I 
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Remarks ». 

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

' 

Because of limited space, all disc_ip,lines cannot be carried out simultaneously.

.4
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“SURGE” 

6% 

TYRE STEEL DEEP VEE HULL‘ '
" 

Ballantrae 
Boat Works 1969 

PERFORMANCE
) 

srnzn (KNQTS) 
cmrxsmc 

U 

mxnwn 
11¢S 12.5" 

I COMPLEMENT 
scmmnc 

CR3" 
7 _ STAFF 

MANUFACTURER YEAR BUILT LENGTH 

i 

BEAM 

I 

DRAFT

I



SU R G E 

Affiliation 

-G26- 

Operated by Marine Sciences Directorate for inland Waters Directorate, Department of the 
Envi_ronrn_ent, Ganada Centre for Inland Waters, Burlington, Ontario. 

Propulsion 

E_lectric_al 

Twin screws driven by 2 — 185 V-8 Cummins engines. 
Diameter 22 inches

A 

Pitch 22 inches 
' ' 

Bunkers 200 gal. 
Endurance 16 hours. 
Deckhouse control. 

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

Navigational Equipment 

Standard magnetic compass.
’ 

Gyro compass — Arma Brown Ml_<_3 with one repeator. 
Radar - Decca 214. . 

Dommunitions E_quiprn_ent_ 

IF/AM Radio =- Marconi CH25 
VHF/FM Marconi Clipper ll 

Sounding Equipment 

Ross 36F 
(Sidemount Hull) 

Hydrographic Winches and Equipment 

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 u_ser's request. 

One Hydro Products winch.
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Type of Observations 

This launch can be equipped to study near shore areas, lake bottom geology, geophysics 
lake sediments, 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. 

Because of limited space, all disciplines cannot be carried out simultaneously.

I
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‘GA’! 

TYPE ;_ SHALLOW VEE 

Alcan 1969 ll 8 

MANUFACTURER YEAR BUILT LENGTH 

\ 

BEAM 

\ 

DRAFT

\ 

PERFORMANCE 
SPEED (1<1~1o'rS)

\ 

CRUISING MAXIMUM 

17 18 

COMPLEMENT 

\ 

SCIENTIFIC 
CREW STAFF - 

2 V3
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AHUA 
Affiliafion‘ 

,

» 

Operated by Marine Sciences Directorate for Inland Waters Directorate, Department of 
the Environment, Canada Centre for Inland Waters, Burlington, Dntario. " 

Propulsion 

Twin screws driven by 2 - 6 cylinder Perkins diesels generating 260 hp. 
Diameter 20 inches . 

Pitch 20 inches 
Bunkers — 200 gals. 
Endurance —- 20 hrs. 
Deckhouse control. 

Electrical Power 

7.5 kw single phase at 110v a-c or 24v d-c. 
Dnan l10v a-c genejratfor, 3.5 kw. 

Navigational Equipment 

Standard magnetic compass 
Radar - Decca T217 
Arma Brown Gyro compass Mk 3 

Communitions Equipment 

IF/AM Radio — Marconi CH25 
VHF/FM Marconi Clipper l_l 

Sounding Equipment 

Edo 9040 

Hydrographic Winches and Equipment 

The launch may be fitted with small self-powered wi_nch'e_s at user's request. Additional 
electronic equipment may also be added as required. 

1 Swann winch
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Type of Observations: = 

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

I
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“AGILE” 

E: SHALLOW VEE 
I f 

Alcan 1969 44 11.8 

PERFORMANCE
_ 

SPEED RNOIS)_vh 

\ 

CRUISING 

i \ 

17 18 

COMPLEMENT 

\ 

SCIENTIFIC 
CREW 

It 
STAFF

1 

2 3 

MANUFACTURER YEAR BUILT LENGTH 

\ 

BEAM 

\ 

DRAFT

\



AGILE 

Affiliation 

-C32- 

Operated by Marine Sciences Directorate for lnl_and Waters Directorate, Department of 
the Environment, Canada Centre for lnland Waters, Burlington, Ontario. 

Propulsion 

Twin screws driven by 2 V-8 Cummins diesels generating 270 hp. 
4-blade propellers

l 

Diameter-20 inches 
Pitch-21 inches 
Bunkers-200 gals. 
Endurance-20 hrs. 
Deckhouse control. 

Electrical Power < -1 .- < 

7.5 kw single phase at llflv a-c-or 24v d-c. 
Onan 110v a-c generator, 3.5 kw. 

Navigational Equipment 

1 Brown — Gyro comapss Mk 3 
Radar — Decca-21-7 
Motorola R.P.S.syste_m A 

Communitions Equipment , 

IF/AM radio —'- Marconi CH25 
VHF/FM Marconi Clipper ll 

Sounding Equipment 

Edo 9040 

Hydrographic Winches and Equipment 

This launch may be fitted with small self-powered winches at user's request. Additional 
electronic equipment may also be added as required. - 

"A" Frame at stern.
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Type of Observations 

- 

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

Remarks . 

' 

, 
» e 

The launch operates in near shore or protected waters" only on a daylight basis. No sleeping 
accommodations. - 

. 

l
~

_
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“BOSTON WHALERS” 
.\\,

r 

TYPE BOSTON WHALER 

MANUFACTURER YEAR BUILT LENGTH BEAM DRAFT 

Fisher-Pierce Co. 1968/69 16.5’ 

PERFORMANCE 
SPEED’ KNOTS) 

I CRUI§ING ' MAXIMUM 

. 1s 
4 

1a 

COMPLEMENT 
SCIENTIFIC 

CREW STAFF M,

1 2
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APPENDIX D 
1973 FIELD PROGRAM 

MAJQR SHIPS



LAKE
_ 

Ontario 

Erie 

Huron 

Superior 

Ontario 

Erie 

SHIP 

KAB LSEN 

KARLSEN 
KARLSEN 

KARLSEN 

LIMNOS 

SLIMNOS 

_.fl 2-. 

CRUISE 

73-00-1 01 
73-00-1 O2 
73-00-103 
73-00-1 04 
73-00- 1 05 
73-00-10.6 
73-00-107 
.73-00-1 08 
73-O0- 1 O9 
73-O0-1 1 O 

73-01-101 

73-02-101 
73-02-102 

13-03-101 
1303--102 
13-03--103 
13-03-104 
13-03-105 
13-03-105 
1303-101 
13-03-105 

13-00001 
13-00-002 
13-00003 
13-00053 
13-00-004 
13-00005 
13-00-005 
13-00-055 
'13-00001 
13-00005 
13-00-009 
13-00-059 
13-00010 
13-0001 1 

13-00012 
1300013 
13-01-001 
13-01-002 
1301-003 
13-01-004 
13-01.-005 
13-01-005 
13-01-001 

DATES 

Jan. 3-5 
Jan. 8-19 
Mar. 5-17 
Mar. 19-24 
Apr. 9-13 
Apr. 16-19 
Apr. 24-28 
Apr. 30-May 3 
Oct. 30-Nov. 3 
Dec. 4-6 

Aug. 28-31 

May 9-12 
Sept. 18-21 

May 12-24 
May 29-June 14 
June 15-27 
July 27-Aug. 7 
Aug. 14-23 
Sept. 6-16 
Oct. 14-25 
Nov. 14-28 

Jan. 8-1O 
Jan. 1,5-18 
Jan. 29-31 
Feb. 5-9 
Feb. 12-143 
Feb. 26-Mar. 1 

Mar. 12-15 
Mar. 19-23 
Mar. 26-29 
Mar. 28-31 
June 4-7 
June 11-15 
June 25-29 
Oct. 18-19 
Nov. 22-23 
Oec. 4-10 

Apr. 11--16 
June 18-22 
July 25-30 
Aug. 1-4 
Aug. 27-30 
Sept. 4-7 
Nov. 7-13 

TYPE 0F CRUISE 

Heat Content 
OOPS 
OOPS 
Monitor 
Coring 
Terrestrial Heat Flow 
Monitor/Bio./U.S.A. 
Retrieve Decca Moorings 
Monitor 
Monitor 

Monitor 

Monitor 
Monitor 

Monitor 
Limnnowlflqv 
Monitor 
Monitor 
Coring/Seismic 
Monitor 
Monitor 
Monitor 

Heat Content 
Heat Content 
Heat Content 
U.S. Biochemical 
Heat Content 
Heat Content 
Heat Content 
U.S. Biochemical 
Heat Content 
Moorings 
Heat Content 
U.S. Biochemical 
Heat Content/Moorings 
Moorings 
Eng.flN.O. Trials 
Moorings

‘ 

Monitor 
Water Column Study 
Monitor 
Water Column Study 
Monitor (Special) 
Water Coluinn Study 
Monitor

_



/ 

LAKE 

Huron 

Superior 

Georgian 
Bay & N 
Channel 

. Ontario 

Ontario 

Erie 

Ontario 

Erie, 

St. Clair 

Superior’ 

SHIP 

LIMNOS 

LIMNOS 

LIMNOS 

PO RTE 
DAUPHINE 

LAC ERIE 

LAC ERIE 
ADVENT 

ADVENT 

ADVENT 

CRUISE 

73-02-001 
73-02-002 

73-03-001 
73-03-002 
73-03-003 
73-03-004 

73-05-001 
73-05-002 

73-00-201 
73-00-202 - 

1a-oozos 
13-oo2o4 
73-00-207 
73-00-208 
73-00-209 - 

73-00-21 0 
73-00-212. 
73-00-21 3 
73-00-214. 
'73-00-215 
73-00-21 6 
73-00-21 7 

73-00301 
73-00-302 
73-00-303 
73-00-304 
73-00-305 
73-00-306 
73-00-307 
73-00-308 
73-00-309 
73-00-31 0 
73-00-31 2 
73-00-31 3 

_g3_ 

73-00-314 ' 

73-00-31 B 

73-01-301 

73-00-402 
73-00-403 
73-00-405 
73-00-406 

73-01-403 

73-03-401 

DATES 

Sept. 8-26 
Nov. 15-2-3 

Apr. 27-May 18 
May 20-30 
Aug. 9-22 
Oct. 1-10 

Sept. 8-26 
Oct. 22-Nov. 1 

Jan. 3-4 
Jan. 10-11 
Jan. 16-18 
Jan. 29-31 
Mar.'12-14 
Mar. 26-28 
Apr. 2-7 
Apr. 30-May 2 
Sept. 4-28 
Oct. 9-12 
Oct. 16-18 
Oct. 24-28 
Oct. 29-Nov. 2 

Jan. 15-16 
Feb. 19-20 
Mar. 19-21 
Apr. 206 
Apr. 9-13 
Apr. 17-19 
Apr. 24-27 
Apr. 30-May 4 
May 7-11 
May 14-June 8 
June 12-15 
June '19-20 
June 24-July 28 
Aug.-1-7 

July 30-Aug. 5 

May 22.-25 
Oct. 1-3 
Oct. 23 
Oct. 29-31 

Nov. 3-17 

July 18-Aug. 22 

TYPE OF CRUISE 

Bottom Sediment 
Moorings 

Regional Sed. Sunrey 
Moorings . 

Moorings 
Moorings ’ 

Bottom Sediment 
Coring 

Heat Content 
Heat Content 
Heat Content 
Heat Contejnt 
Heat Content 
Heat Content 
Heat Content 
Heat Content 
Ham./Scourge ROM 
Cofing 
Ham./Scourge ROM 
Remote Sensing 
Ham./Scourge ROM 
NTA 
NTA 
NTA 
NTA 
Hydrosonde/T rials 
Regional Sed. Survey 
Sediment F/T rials 
NTA/Wave Rider 
Hydrosonde/Trialsr 
Met. Buoys 
Regional Sed. Survey 
Geophysical/T or. 
NTA 
Geophysical/Scarb. 
Geophysical/King. 

Geophysical 

Trials BT/Roch. 
Virology

' 

Mycology 
Virology 

Dredge Impact Study 

Pt. Source Survey
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SUNDAY MQNDAY T U ESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY 

JAN 

FEB 

MAR 

APR 

MAY 

JUNE 

1 ccrw 7 ccxw 3 ccm 4 CCIH 5 CCIH 6 CCIH

7 
C011! 

8 Depart CCIW 
. ._ .1212 hrs. . 

9V Lake 0nta_r_io_ 10 Heat Content 11 Survey 12 Arrive CCIW 
0840 hrs. 

13 ccru 

14 CCIII1 15Depart CCIH 
1124 hrs. 

16 
Lake Ontario 17Heat Content 

Sunvey . 

18 Arrive CCIN 
2225 hrs. 

1-9 CCIH 2° CCIH

4 

—1 

21 CCIN 2-2 CCIH 23 CCIH 14 CCIH 25 CCIH 26 ccm 27 chm 
CCIW 29Depart CCIH 

1103 hrs. 
30 Lake Ontario 
Heat Content Survey 

31 Arrive Toronto 
' 23115 hrs.

1 In Transit 2 VCCIH 
'3 CCIH

4 CCIN 5 Depart 011111 
' 1030 hrs. 

6. . . _ _ 

Lake Ontario 
7 U.S. Biochemical 31 Survey 

/1_"1 

9 Arrive CCIH 
..JJB.09_.brs- 

1° CCIH 

11 
1 

CCIH 120ePart CCIH 
1003 hrs. 

13 Lake Ontario 14 Heat Content 
Survey 

15 rr_ ve CC111 
1625 hrs. 

16 
1 

CCIH
‘ 17 CCIH 

18 CCXM 19 cciu 
11°‘ 1cc1u

' 21 CCIH 22 CCIH 23 CCIW 24 CCIH 

cciw Zéflepart CCIH 27 Lake Ontario 28 Heat Content 
Survey

V 

1 Ar—i~ive CHO 
0930 hrs. 

2 CCIW 3 cclw 

CCIW 
osss hrs. 

5 ccxw 6 CCIN 7 ccxw B cam 9 CCIW 10 CCIH 

11 CCIH 12 Degart CCIH 
10 7 hrs. 

13 Lake Ontario 
Heat Content Survey 

14 Arrive CCIH 
2045 hrs. 

15 CCIW 15 ccxu 17 CCIH 

18 CCIH 19 Depart CCIH 
1052 hrs. 

2° Lake Ontario - 21U.S. Biochemica1 22 Survey 
A-1 cm 23 035511“. 24 CCIH 

25 CCIN 26 Degart CCIH 
O9 5 hrs. 

27'Lake Ontario 
Heat Content Survey 

23 End 01' Cruise 
1,150 hrs. 

29 Lake Ontario 3° Moorings 31 Arrive CCIW 
1305 hrs.

1 CCIH 
2' Depart CCITI 3 Lake Ontario 4 Moorings 5 Arrive CCXH 6 CCIH 7 CCIH

8 
5.9.1! 

9 Depart CHO 
1000 hrs. 

101 Lake1Erie'
A 

11 Monitor 12 Lake Erie 13 Monitor 14 Lake Erie 

15 Monitor 1° Lake Erie 17 Arrive CCIH 
2330 hrs. 

'1 sew. 19 CCIH 2° CCIH 21 chm 
22 

CL111. 
23 CCIH 24 Depart C611! 

1055 hrs. 
25 Lake Superior 26 Regional 27 Sediment 25 Survey 

29 Lake gupey-iqr 30 Regionai 1 Sediment 2 Survey 3 Lake Superior 4 Regiona1 5 
1 

Sediment

6 Survey 7 Lake Superior BArrive Thunder 
flay 0845 hrs. 

9 Depart Thunder 
hy_0].Q0_|.1.\';S - 

10 L... superior 11 
11 

Reoionai 12' Sediment 

13 Survey “Lake Superior 1 Regiona1 16 Sediment 17 Survey Arrive Sauit Ste. 
1'grie 1023 hrs. 

19 Depart Sauit 
Marie 1855 hrs. 

Ste 

20 21 Lake _Super_ior Moorings 22 Lake Superior 23 Moori ngs 24 Lake Superior 25 Moorings 26 Lake Superior

3 

27 Moorinos 28 Lake Huron 

Ccm 4 Depart CCIN 
-1055 .hrs .. 

29 Moorings 

5 Lake Ontario 

3° Arrive CCIH 
0.l10.0_hI‘<' 

31 CCIW. 
1 mu Q CCIH 

6 Heat Content 
Survev

7 Arrive1CCIH‘
' 

1620 hrs. 
3 

1 

tciu 9 CCIH 

10 

17 
111 1111111511 Staniev 1212 hrs 

' mu 11 Depart ccxu 
1.1J.0_.hL$- 

ll Lake Ontario I3 u.s. Biochemicai 14 Survey 15 Arri ve CC_IH 
30 

16 CCIH 
I18 Depart Port 19 Lake Erie

_ 

2Q1Hater C01 umn 21 Study 
. O2 hrs. 
L2g11'r"'1ve Pm 
o b_or_ne 0558 hrs. 

23 
In Transit 

24 CC I_W Q5De art CCIN 2161Lake1Ont1ario 27 ‘Heat Content 28 Moorings 29 Arrive CCIH 3° ccxw 

JUEY 

AUG 

SEPT
i 

'1 
13129 hrs.

2 cclw‘ CCIH 3 cc1_u 

Survey 
4 c;:1_u 5 - cciw 

09:4-5.-h-"1 . . 
6 ccru 7 CCIH 

1' 

8. CCIH 
1 91 -----.----*-- IO --~.---__1_--. 11 DRY DOCH 12 13 ________ __ 14 __________ 

15 .......... -- 16 ..-..-..--- 1 7 --.-.-.-----.-_- 18 DRY DOCK 19 20 __. ______ __ 21 ...... -_'__ 

22 .CCIW 23 CCIH 24 Depart CCIH 
09 0 hrs. 

25 Lake Erie
y 

26 Monitor 27 Lake Erie 25 Monitor 

29 Lake Erie 3QArrive Port 
- S_'ga|11_ey_] 235 hrs. 

31 Port Stani ey | Depart Po_rt 
Stan1ev 1420.hrs.

2 Lake Erie 3 water Coiunm
' 

.Study_ . 

4 Arrive Port 
_Stan1ey_ 183_O hrs, 

5 Port Staniey 6 ‘In’-rm“;-'it 7 Depart Sarnia 
Z04y_hrs. 

8 Lake Superior 9 Moori ngs 1° Lake Superior 1 1 Mooriiigs 

12 
L_a_k_e Superior 13 Moorings 14 Lake Superior 15 Moorings

_ 

16 Lake Supe_ri or 17 Moorings 18 
L_ake Superior

O 19 Moorings 2 Lake Superior 21 Moorings 22 11_Ti_ve S_a_rnia 
Z320 hrs . 

23 Sarnia 24 Sarnia 25 Sarnia 

1405 hrs. 
26 53,-Ma _27 Depart Sarnia 28 Lake Erie 29 Speciai Monitor! 30 Arri ve Port 

C01 borne .0025 hrs 
31 In Transit 1 Port Stan1e_v 

2 Port Staniey 3 Oort Stan1ey 4 Depart Port 
Starfley 1500 hrs. 

5 ‘Lake Erie .5 Hater C01 umn 
‘Study 

7 Arrive Port 
Staniey 0626 hrs. 

3 In Transit 

16 
i Owen'S0und SO_umLg'g25 hr 
23 2141Depart Owen ' 

°"e" 5°“"‘1 Sound mo hrs. 

9 In Transit 1? 11e11a11]1:a0511e1‘;1s 12 Sediment 13 Georgian Bay 14 Arrive Owen 
Sound 1107 hrs. 

15 Owen Sound 
17 Depart Owen 

S. 

11 Regionai 
18 Region'a1 

Survey 
19 

Survev 
20 Georgian Bay 21 Arrive Owen 

.SO|.md 1222 hrs. 2? Owen Sound 
25' Sediment 

Survey , 

Sediment 

26 Arrive '0wen 2? 
_ 
Owen Sound 28 Owen Sound 29 Depart Owen 

Sound 2353 hrs 

OCT 

NOV 

DEC 

@___fin 

25 

3° Lake Superior 1 Moorings 2 Lake Superior 3 1 

Moorings 4 Lake Superior 5 Moorings 5 Lake Superior

7 Arrive CCIH . 8 g MO0Y‘1f1US we hrs‘ 9 CCIH 1° ccrw 11 
3.15111 12 

1 

1cc1_u 131 ctrw 

14 CCIH 15 CCIH 16 CCIH 17 
1 

CCIH 18 Depart CCIN 
0805 hrs .7 

rJo9Ea1Ee'0ntario 1 

orings, Arr.CC1H 
20 cm 

21 ‘ 

cw, 
' 22 Depart'CCIH 

Coring 29 Georgian Bay 
1_0§.i_JJI§- 

23Georg'ia'n Bay 24 1 

Coring 25 Georgia n Bay 26 Coring 27 Georgian 13ay 
3° 

. Coring 31 sea»-‘g1a_n' Bay 1 Arrive CCIH 
0350 hrs. 

2 ccru 3 - ccxw

4 De art CCI11 5 . .. C11-11 10110 hrs. 
6 Lake Erie 7 Monitor 8 Lake Erie 9 Monitor 10 Lake Erie 

11 Monitor 12 Lake Erie 13 Monitor
1 

14 Arri vve Sarni a 15 Depart Sarnia 16 Lake Huron 17 Moorings 

13 Lake Huron 19 Moorings 20 
0328 hrs. 

21 
1610 hrs. 

22 Depa rt CC IN 23 Eng.Tria1s ,Arr. 
CCIH 1345 hrs. 

24 ccrv
1 

ccrw 26 CCIN 27 CCIW 

Arrive CCIH 

2 8 CC IH 29 
1.123_m:s- 

CCIH 30 CCI11 1 CCIW 

2 CC IN 3 CC 111 4 0eDa rt_CUT11 
0800 hrs . 

5 Lake Ontario 6 Moorings 7 Lake Ontario B Moori n'g's'

9 Lake Qntariq 10 Arrive CCIH 
1325 hrs . 

11 CCIH 12 CCIN 13 CCIW 14 CCIH 15 CCIH 
16 CCIW 17 CCIH 18 ccxw 19 CCIW 20 CCIH 21 ccxw 22 CCIH 

23 CCIH CCIH ‘74 1 25 ccru 2° ccru" 27 CCIH 28 CCIM 29 CCIH 

Great Lakes Studies 1973,CSS Ll MNOS
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sumo/w MON DAY TUESDWAY’ ’WEDNESDAY THURSDAY ‘ FRIDAY SATURDAY
‘ 

JAN 

FEB 

1 cciw 2 cciw 
13' Depart CCIH 

1125 hrs. , 

14
I 

Lake Ontario 5 Heat Content 
Sumey 

6 Arrive CCIH 
1345 111$. 

I 7 CCIN B cclw 9 Depart CCIW 
1010 hrs.

I 

no Lake Ontari o 11 Organic Pa‘rtic1e 
Studv 

12 ~ 

8§Eb"firE?‘“ 13 tcm 

14 CCIW 15 Depart COIN 
1145 hrs. 

160rganic Partici e 17 Lake Ontario 18 Organic Particie 
Study 

19 Phase II
A 20 Arrive CCIW 

21 CCIW 

5.1‘-11¢! 
23 ' 24 cclw 25 ccrw

A 26 CCIW 
090515. 

27 

CCIH 

22 ' CCIW 
29 CCIH 

ccru 
3° cciu 

V 

91 CCIN 1 CC Iirl
2 

CCIH 

CCIN
3 

CCIH 

CCIH 5 cciw 4* 
i 

cciw 7 CCIH 8 cciw
W 9 cciw 1° ccm 

11 CCIW 12 ccni 13 CCIN . 
14 CCIW 15 "C6111 1° cc1w- ‘7 cciw 

MAR 
13 ‘cciu 19 can 20 cciw

' 
2‘ CCIW 

22 
CC IN 

23 
CC IH 

24 
CCIW 

cciu 
2° ccni 27 cciw 23 cciw 1 “ccrw 2 CCIH 3 com 

CCIN 
5 Depart ociu 

1540 . hrs . 

6 Lake Ontario 7 Organic P‘ar'tic1 e 8 Study 9 Arrive CCIW 
@B1_5_l1rs~ 

10 
CCIW 

Ti CCIH 12 Depart OCIN 
1110 hrs. 

13 Lake Ontario Study Phase II 

18 cciu 19 Depart CCIH 
1145 hrs. 

2° Lake Ontario 2‘ Monitor 

"Organic Parti_c1_e__ 
‘5 16 17 

_éE‘55vfiLgoiu 

22 23 24 Arrive CCIH 
1600 hrs . 

25 _CCIN 25 cciw 27 cciw 
' 28 cc_1w 

29 
Lake Ontario 

‘ 

Monitor 
3° CCIW CCIW 

3‘ CCIW 

APR 
.._| 

ccfw 
2 cciu 

3 CCIN 
‘ COIN‘ 5 corn 6 cciu 7 ccrw

8 

15 

CC-I11 

CCIH 

9 Depart com 
L025_hn$- 

16Depart CCIM 
Q§ hrs. 

1° Boring 
‘Y 

92i°Ii2;° Terrest at 

_ H Lake ‘Ontario 

18 Arrive CC-IH 
'L9.1lL.|J.E§- 

12 

19 

Arrive CIZIH 
1l5.‘i_h.i:5- 

‘3 
' 

CCIH '4 CCIW 

CCIH 20 CCIH 2‘ 
' 

CCIW 

22 CCIW 23 cciw 24Depart CCIH 125 like ¥>vt=.r.i!1 
26 28 

Survey 

29ArriTve cciw 
_0£5.'i_nrs- 

ao 4 

CCIN 

1_]_25' hrs. 
1 Depart CCIN 

D915 hrs. 
2 Lake Ontario 
Radon ,& Moorings

3 Arrive CCIM 

- 27 "'°""°' u.s. Biochemica1 
4 cclw 

1522 hrs. 
5 ccin" 

7 Depart CCIN 
1030 hrs. 

3 Lake Huron
V V 9 Monitor 1° Lake Huron 11 Monitor 12 _ 

Sau1t Ste. Marie 

M Monitor 15 Lake Superior 16 -

_ Monitor 
17 18 

Lake Superior Moni tor 
19 Thunder Bay 

6 cciu 
13 Lake Superior 

20 
Lake Superior 

21 Monitor 
22 Lake Superior 

.23 
Monitor 

72 Arrive Sau1 t 25 
Ste. Marie 0845 hr. Sau1t Ste. Marie 

26 
Sauit Ste. Marie 

. 

3° . 

rs Lake Superior 
31 1 

Coring Geophysicai
2 

an_d 28 29 Depart Sauit €_*‘1757eu1t 5te- Marie saint Ste. Marie Sm Mme 1437 h

3 6 Coring _ 

7 Geophys_i;a1 
8 and

9 Geochemi ca1 
Geoghémicai 

4 Lake Superior 
A 5 Lake Superior 

H rrive Sauit Ste 
' 2 

‘owe 5“PeI1°‘” “. ~ 
- I2$aU1t Ste. Mari e '3 saint sue. Mari E 

14 Sau1 
tn Ste. Marie I5Depart Sauit St 

______i,Ham.LL39D-11-E5 
17 M°"it°" I8 Lake Superior 

I9 Monitor 20 Lake Superior 21 22 Monitor Lake Superior 

e’ 16 Lake Superior 
23 Monitor 

74 L-ake Superior 25 Monitor 26l_.ake Superior 27 Monitor’ 
28 Arrive Sau1tiSte 29 
Marie 1440 hrs. I“ Trans“ In Transit 

JULY 
Transit 11" 

2'1 
_ 3 4 noun’

" 5 TIME 6 7 __~. .... -- 

8 9' - 10 V H DOWN 
‘2 TIME 13

, 

14 _______ __ 

15 mm 16 C5114 17 18 com 19>’ CCIN 2° CCIW 21 CCIH 

22 
H 

ccm 
ICCIN 23 In Transit Z4 In Transit

' 25 In Transit 

9 .

i 

2 
Lake Superior 

30 Monitor 
31 Lake Superior’ I Monitor 

2_8_ Monitor 

2 L ke Su ri 3 Monitor a pe or 
4 Lake Superior 

5 Monitor 
6 Lake Superior’ 7 Monitor Marie 1155 hrs. 

3 Arrive Sau1T'S1:e. 

15 Goring 

9 10 11 

Sau1t_Ste._Marie Sau_1t Ste. Marie Sauit Ste. Marie 
16 17 18 

Lake Superior __ Goring Lake Superior 
‘ I 

"2 ' 
-

. A G I Sau1t Ste. Muriel»1;£_§|?g°r§4%°m_§_5‘e' 
14 1_.ake Superior 

19 20 21 
Coring W Lake Superior ‘Corinfi 

I 22 Lake Superior rie 0500 hrs. EM§_"I1"'e Sam‘ 55* 24 ['1 Transit 25 In Transit 

2‘? 3-zii':;i%*"‘" 
” we F” 

29 Lake Erie 30 N0 -t 31 L kg E ie 1Arryive Sau1tv Ste. 
"1 °" a 

~ 
r Marie O615.hrs-. 

Samia 3 Sam-|a 4 Depart Sarnia 
1555 h.§;_ 

5 Lake Superior 6 Monitor 7 Lake Superior 8 Monitor 

12 Monitor 13 Lake Superior 14 Monitor 15 Lake Superior 9 
Lake Superior 

10 Monitor U Llike5UP@Y‘1°Y‘ 

16 
" 17 »

' Lake Huron 20 Monitor 21 Arrive Sarnia 
' ‘ 

In T it 
01.45 hrs. TENS 
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9 CCIN '0 cciw “ CCIN '2 ccxu
‘ 13 CCIM 14 15 CCIW - CC_IM 
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26 27 -------- --' ' 28 ' 
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2 Depari:_‘|'oronto 
I105 hrs .- 
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SUNDAY . MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY 1SATURDAY
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3 4 5 5 

JAN 

FEB 

IMAR 

EAPR
1 

1.. 2

7 9 10 11 12 13 

14 15 16 17 rm Honitorl 18' Arrive CCIW 
V . _ S. 1245 hr 

'9 c_c1w 7° cciw 

21 CCIN 22 CCIN 23 ccxw 24 cciw 25 ccm 24> cclw 27 ccm 
-----------J28 

CCIW 29 CCIW 3° cclw 3‘ CCIN 1 ccxw 1’ CCIW 
3' CCIW

4 CCIW 
' 5' Cciu 6 CCIN 7 cclw 8 CCIW 9 cciw 1° CCIH 

11 
> 
Cfllbl 

12 cclw 13 CCIH 14 CCIH 15 CCIN 16 ccm 
' 17 cciw 

18 CCIN 19 De art CCIW '2! CCIH 22 CCIN 23 CCIN 
24 CCIH 

25 5&1! 

0950 hrs. 
2° cc 

§9r'fEéI11°1\1'18rhrs. 

27 CCIH 
28 CCIW 1 cclw 2 cclw 

13 
CCIW 

com 
A 5 

c_c1_u 
6 cclw

_ 

7 cclw 8 ccrw 9 ccxw 10 
- CCI1-I 

11 ctiw 12 ccm 13 CCIW 14 ccm '5 ccm 16 cam '71 CCIN 

18 C(I_IH 19 cclw ’°8saa'i.E€‘“ 11 rm Monitor 22Arri ve CCIW 
1.D.D5_hE' 

23 CCIH 2‘ 
c_c1w 

25 CCIW 
26 CCIW 

27 
' 

.¢.c.1.v- . _ 

18. 
‘ an 29 CCIH 3° ccm 3‘ CCIH 

cciw
l 

M -ca 
om 

-FD 

QB! 1 t CCIW hrs. 
3 Field mm 4 Field Trials 5 Field Trials 6 Arrive CCIW 

U.D.D_h.r§- 
7 ccrn

8 

15 

CCIH 

CCIW 

3 9 ccxw 
V 

1° ccm 

‘° Bsesrwl" 
17 Depart CCIW 

029915- 

n Reiibnal 
Semmem 

12* Reoional 13Arrive CCIH 
. 1330 hrs . 

14 cciw 

19 Field mm | Ari-give EDEN 
91305 hrs. 

2° ccrw 21 
. cclu 

2_2 CCIN 23 CCIH 24 Depart ccm 
. o9oo_m;;. 

25 NTA and 
wave Rider 

26 UTA and 
Have Rider 

27 Arrive CCIN 
11.10 hrs. 

28 cclw 

IMAY 

JUNE
3 

729

6 

ccxu 

ctlu 

. 30 Depart CCIW 
OBQLQ5. 

I Seismic Survev
1 ‘2 Seismic Survev 3 ATr'i've CCIH 

1750 hrs. 
4 CCIH 5 ccm 

7 ‘oegm CCIH 
99 5.125.: 

8 Met. Buovs 9 Met . Buovs 1.0 Met. Duoys 11 Arrive CCIH 
2100 hrs. 

12 ccxw 

13 CCIH I4 Depart CCIN 
T030 hrs. 

15 ‘Regional 
Se iment 

Regional 16 Sediment 
17 Reoional 

Sediment 
15 Reoional 

Sediment 
19 Regional. 

Sediment . 

20 Reuional 
Sediment 
Reriional 
Sediment 

21 Regional 
Se iment 

28 Re§i0!1a1 
Se iment 

22 Regional 
Se iment 

29 Renional 
Sediment 

23 Regional 24 Reuional -25 Reoional 
Sediment 

26 Reuional 
Sediment 

3b" eoi ona1' 
Sediment 

31 aenionail 
. Sediment 

1 Reoi onal 
Sediment 

2' R§'1ona1 
Sediment 

Regional 
Se iment 

Re ' '

1 4 
$9813.22: 

R i I 5 $331323: _ 

6 Regional
V 

10 

17 
CCIN 

CCIH 

ll 

l8 

C_C_Ilvl 

CCIH 

D t CCIH 12 Ogggrhrs. 
19 Depart QC-Il-1 

0850 hrs. 

_
7 

f3 Saeoofivsical I4 Eeo 1ca1 

Reoional B Arrive CCIN 
2015 hrs.

9 CCIW 

15 Arrive CCTF1 
C145 HTS. 

16 CCIW 

29 N1}*,Honitor,Ar 
CCIW 1410 hl'S.

T 

P VS 
Survev 

‘ 21 ccm 11 c_c1w 23 cclw
' 

24 ccrw
1 

-25 CCIH 2° CCIH 27 ‘cclu 2 B CCIN 29 CCIH 30 CCIH 

JUEY 

AUG 

SEPT 

5 Geophysical 
Survev 

12 Geoloni cal 
Sunny 

19 Geolonical Smmv
_ 2‘ CCIH _. 

.1
I 

'1 
CCIH 7 ccxu 3 ccm 4 CCIH 5‘ CCIH 6 CC IN 7 CCIH

8 cém 9 CCIH 1° CCIH 
E "M _ em 12 cclw 13 cclv "1 ccxu 

15 CCIN 16 cclw 1'7 Qqw 19 ccm 19 cclv 2° ccxu 2' CCIH 

22 CCIH 23 CCIW 24 " Deiiart“ CCIH 
0700 hrs . 

25 Geophysical 
Sqgyev 

26 4 Gedphysi cal 
Sqrvev 

17' Geophvsi cal 
Survev 

25 Arrive CCIH 
2220 hrs. 

In Transit 3° In Trarisit 31 In Transit 1 In Transit 
2‘ In Transit 3 Depart Port 

Stiinl ey 1310 hrs . 

4 Geophvsi cal- 
Survev 

6 Geophysical 
Survev 

7‘ Ge'oph?s'ica1‘ 
Survev 
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0500 hrs. 

9 Depart C_CIH 
D730 hrs. 
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1] Geological 
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13 Geological Survev 
l4 geolooical urvey 
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6 7
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SATURDAY 
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'7 ctiu '8 CCIH W 
CC!H 

76 CCIH 
. 2]. ctni 22' Depart CCIH 
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I915 hrs . 
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79 ccm 
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3° CCIH P‘ ccna
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F5 Bathynetric 
‘A cclu 2 CCIH 

can; 4 cciu
’ 5 Equi pment 6 n-ms CCIU E CCIII 9 ccm 

CCIH Tl CCIH '7 iquipment T3 Trials CC IH i '= %::.@:'="‘ 
"I6 CCIH JUNE 3 cc‘1i|

' ,8. CCIH‘ 19 . can 5’ ccnl 22 cc]! 5 CCIN 

72 CCIH Z CCIH Z6 
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CCIH 5 CCIH 513.1," 
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i) cc'n| 
,
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CCIH 9 CCII ‘ '° ccxu :f CCIH 
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1-3, 
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In Transit I9 In Transit 
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_ 

Transit ii In Transit 

Arrive Sault 
Marie I545 hrs 

Ste gu- 
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RI Downtime 26 Downtime 
,.'Saia1t.Ste.’Harie Sault Ste. Marie 

Q! 
In Transit lhrathon 

81 Marathon 
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Sault Ste. Marie. 

31 Y Projeet i ---‘---J--'.¢ 3 unis-n---an 

—l.'n' ---.-“"- 7 Marathon 5 Project 9 _-_____---- to ------~---9 

Ea 
IIIIIII 
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' I9 20 
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'22 mm: 24 .... 

flT'rT"ive CHI 
-‘MUD MS. CCII CCIH 1“ '|',-us.-|g 
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CCXHC CCIH 
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V 
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7 

Dredge Impact 25 
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CCXH 
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mu 
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16 
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_ 

CCIH " ccxu earn CCIH 
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18 CCIH 19 CCIH

I 

I3 

.20 CCIH 

cw 22 CCIH 23 Lake Ontario 
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2¢ CCIH 3° Ccm “' '?§Y'a'§.E?‘-“T 1 Lake 0n'tario 
Vimlaav 
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1118 hrs. 
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0910 hrs. 
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6 Dredge 7 impact 8 Study 9 Lake Erie
_ 

I3 ____ ______ __ 14 ._----..---. B In Transit
M 
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. I8 ‘I9 "Lake Erie 7° In Transit 
"F2 (Port C01 borne 

23 ....... ..- 
EA, 

___._. 

. I25
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